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IMPORTANT: Battery Backup for Random Access Memory and
Memory Cards

The Dimension controller uses a Lithium battery to retain the information in its internal random
access memory (RAM) during power down periods. The battery will retain the information in
the RAM memory for about 3 years without power. When the Dimension is powered up, no
power drain occurs form the battery. When the battery fails, the Dimension will lose the current
time and da5e and any custom names that have been created. Additionally, the 1/0O patching
and PIOD values will revert to the defaults.

The 8705 and the 8703 have one battery which is located in the operator interface. The 8725
has two batteries, one in the operator interface and one on the CUP card in the analog /O
processor box. The two batteries,in the 8725 are the same. These batteries are soldered onto
the circuit board. When replacing them, it is necessary to take the controller out of service, dis-
assemble the unit, unsolder the old battery and solder in the new one. Care must be taken so
that the circuit boards are not exposed to electrostatic discharge that could damage them. The
battery used in all Dimension models is Panasonic type CR2477, 3Volt. The Eurotherm part
number for the battery is PAO79468U001.

The Dimension plug in memory card also has a battery. The battery fits into the end of the card
and is accessed by opening a small door. The memory card battery will last about 3 years. The
memory card does not get any power from the Dimension controller so this battery is used con-
tinuously. When the battery runs down, the memory card will lose its retained data. The mem-
ory card battery is type DL2016. The Eurotherm part number is PAO79379U001.

In general, these batteries will need periodic changing. You may contact Eurotherm Controls
technical support with any questions that you may have. You will find the contact information
listed on the last page of the manual.
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Preface

This preface:

« Briefly describes the scope, organization, and contents of this manual.
o Identifies and describes related documentation.

e Lists and defines the conventions and terminology used in Dimension®
documentation and software.

 Explains how to get help.

Manual Scope

This manual contains information on the following Eurotherm
Controls Inc products:

« Dimension System Analog Input/Output Models 8705 and 8725
« Dimension Graphic Operator Interface

« Digital Input/Output Expansion Kits Models 8781-XX

¢ Analog to Solid State Converter Model 8782

Your system may or may not include all of the products and features
discussed in this manual. If your system includes components other than
those listed above, refer to related documentation shipped with your system.

Manual Organization and Contents

This manual contains information you will need in order to install,
configure, operate, and maintain the Dimension Model 8705 or 8725
Dimension Control System manufactured by Eurotherm Controls Inc.
Manual contents are as follows:

Section 1. Introducing Dimension Control System

Describes Dimension system hardware, software, functions, and features.

Section 2. Hardware Installation and Field Wiring

Explains how to install and set up Dimension system hardware, and how to
make external field wiring and communication connections.

Dimension Control System Xiii
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Section 3. Graphic Operator Interface

A descriptive overview of Dimension’s Graphic Operator Interface,
including Operation and Configuration screens, description of graphic
icons and menu screens, how to navigate the Graphic Operator Interface,
and terminology related to Graphic Operator Interface.

Section 4. Process Control Loops and Monitor Inputs

Definition of PID process control loops, terminology related to configu-
ration and operation of PID process control loops, how to configure a
control loop, how to configure monitor or data acquisition analog inputs,
plus the operation of control loops.

Section 5. Real-Time Programmer

Describes Dimension Programmer functions and capabilities, includes
Programmer terminology, and explains how to configure the Programmer.
Section 6. Process Alarms

Describes alarm capabilities and terminology, explains how to configure
alarms and monitor their status.

Section 7. Logic Functions

Describes Dimension logic capabilities and terminology, explains how to
configure and set up logic functions.

Appendix A. Graphic Operator Interface Terminology

Appendix B. Communications

Explains how to communicate with Dimension via a serial link. Includes
all parameters needed for communications. Also describes IEEE-488
communications.

Appendix C. Worksheets

Contains worksheets and forms to be used in the installation and wiring of
your Dimension, in configuring Dimension parameters, and in
diagnostics/ troubleshooting.

Appendix D. Diagnostics and Troubleshooting

Explains how to diagnose and correct Dimension operation and communi-
cation problems.

Appendix E. Examples

Provides examples of typical Dimension applications.

Dimension Control System
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Appendix E. Verification/Calibration Procedure

Provides procedures for calibration of your Dimension and verification
of inputs.

|:| Note: If you discover undocumented, incomplete, or apparently wrong infor-
mation about the Dimension system in this manual or related documentation,
please call or write our Dimension Product Manager at the address below. We
plan to offer periodic updates to the documentation and hope to include
relevant “field” information from you, the day-to-day user of Dimension.

Eurotherm Controls Inc.

11485 Sunset Hills Road

Attn: Dimension Product Manager
Phone: (703) 471-4870

Conventions

In Dimension documentation and on-screen instructions, you will be
instructed to enter various system commands and information using Graphic
Operator Interface front panel controls. The following conventions are used:

o Pressing the operator interface rotary key has the same effect as
pressing the Enter or Return key on a computer keyboard. When you
see “press ENTER” printed in an instruction, press the rotary selector
key to enter a selection or command into the system.

o The term recipe refers to a setpoint program where the setpoint
changes over time based on preconfigured information. For purposes
of this manual, the term recipe and program are interchangeable.

 The operator interface rotary key can be turned clockwise or counter-
clockwise to scroll through or select information. In the documentation,
CW = clockwise and CCW = counterclockwise.

 The Graphic Operator Interface (OI) continuously displays a set of
graphic icons on the right-hand side of the screen. The meanings and
use of these graphic symbols are defined in section 3 of this manual.

 The operator interface displays a graphic CURSOR which indicates the
currently active data entry field or selection on a screen. In its “home”
position, the cursor is displayed as a blinking square graphic object
between the screen title and time indicator on the top line of the screen.

« When a window is displayed on a screen, the cursor disappears and
another box with a smaller box inside is displayed.

e When an icon or data entry field is displayed in reverse video on a
screen, that icon or field is currently selected.

Dimension Control System XV
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» When an alarm becomes active, the alarm icon begins to blink.
When all alarms are acknowledged on the Alarm Status screen, the
icon stops blinking.

« Dimension display parameters are shown in bold type. Example:
Configur_Select.

How to Get Help

On many operator interface displays, messages are displayed that will tell
you how to proceed or how to correct an error. Also, pop-up_“help”
windows can be called up by simply pressing the Help key @ Press the
Help key again, or the knob, to make the window disappear.

If you can’t find the answer you need on a specific display or “help”
window, refer to the appropriate section of your manual (including
Appendix D, Diagnostics and Troubleshooting).

If you need assistance from Dimension technical support personnel, call:

Dimension Technical Support

Eurotherm Controls Inc, Reston, Virginia

Phone: (703) 471-4870

Fax: (703) 787-3436

Fax on demand: (703) 787-3441 (Automated Document Fax Server)
Internet: http://www.eurotherm.com

e-mail:  sales@controls.eurotherm.com (for sales)
publications@controls.eurotherm.com (for literature)
dimensions.support@controls.eurotherm.com (for technical support)

Before requesting assistance, refer to Appendix C-4, Worksheets, for a
Dimension Technical Support Phone/Fax Cover Sheet.

XVi Dimension Control System
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Introducing Dimension
Control System
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Introducing Dimension
Control System

This section describes Dimension:

» Functional capabilities and features

e Software and hardware

What is Dimension?

A powerful, easy to use control system from Eurotherm Controls Inc,
Dimension features a wide range of configuration, control, setpoint
programming, monitoring and alarming capabilities for applications such as
crystal growing, environmental test, composite curing, semi-conductor, heat
treating, vacuum furnace, miscellaneous furnace and kilns, and test stands.
The systems described in this manual are designed to provide superior
digital PID control in general-purpose control applications. Standard as well
as specialized thermocouple, RTD, and linear inpatients be used to provide
complete closed-loop control of temperature and other variables.

The Dimension Models 8705 and 8725 are functionally identical but offer
two different hardware configurations to satisfy various physical instal-
lation requirements:

» The Model 8725 is designed for a standard rack installation with an
attached front-panel operator interface or detached front panel
operator interface.

« The Model 8705 is designed for flexible bulkhead installation with the
operator interface mounted remotely, up to ten feet away.

Both hardware configurations feature identical I/ O cards with plug-in field
wiring terminals and standard cabling with plug-in jacks. Also, Dimension
features an auto-select power supply that can be plugged into a standard
power source (85-264 VAC, 47-63 Hz) with no voltage adjustments required. A
maximum of three I/ O cards can be installed in the 8725; each card contains six
analog inputs, four analog outputs and two low level relay inputs/outputs or a
high speed serial communications link to the Model 8781 Digital I/ O
Expansion Kit. The 8705 allows a maximum of one analog card.

Dimension real-time programmer functions permit the use of programs up
to 750 segments, with segment times from .2 second to 99 hours. Also, you
can assign analog outputs for either process control or retransmission of

Dimension Control System
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profile characteristics. Time-proportioned outputs are also configurable,
and a wide variety of alarm and event schemes are user-selectable.

An intelligent unit equipped with its own microprocessor, the Dimension
8700 series graphic operator interface features a unique backlit display,
highly visible in the most adverse lighting conditions. Large, easily readable
characters and a wide range of graphic displays give operators the infor-
mation they need with clarity and precision. To move from screen to screen,
the front panel is equipped with a large diamond shaped four-way display
select key used to select graphic icons representing a full range of configu-
ration and operation functions. For parameter selection and data entry, a
rotary selector key is available.

Other Dimension features include:

 User-selectable graphic displays (X-Y graphs, bar graphs, numeric)
» User-defined scaling and screen display terminology

 Event and setpoint programming with graphic profile displays

+ Automatic or manual start/stop of stored batch programs

 Up to eight control loops with auto-tuning, setpoint ramping and part
temperature control

 Up to eighteen analog inputs for both monitoring and control
» Up to twelve analog outputs for retransmitting and control

« Up to eight real-time programmers (configurable to run synchronously
or asynchronously)

e PID control with direct, reverse, or bi-modal control action

« PID control with “step/response” auto-tuning

» Bumpless transfer for manual/auto modes

« Full set of high, low, and deviation alarm functions

 Instant alarm display and response capabilities

 Three levels of system security with passcode control

» Large, easy to use rotary selector key for data entry and
parameter selection

+ Large diamond shaped four-way display select key and graphic icons
for quick screen access

 Dedicated “help” key for on-screen display of messages and
operating instructions

» Two user-programmable “macro keys” for simple one-key activation
of user-defined command strings

¢ EIA-232, serial communications, and optionally, EIA-422 and IEEE -488

o Electronic storage of system configuration files and programs on
compact, removable memory cards

e Supervisory control of multiple controllers via a PC-based host
software package such as SpecView, Wonderware and LabView
software package

1-3
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Hardware Description

The Dimension systems described in this manual include the following
hardware components:

Analog Input/Output Processor. The Model 8705 system analog input/output
(I/O) processor is designed for panel mounting or bulkhead mounting. The
Model 8725 conforms to a standard package for panel, rack-mount or
bulkhead installation.

Analog I/0 Cards. One of these cards is installed in the 8705 analog I/O
processor and up to three of these removable cards can be installed in the
8725. Each module contains six analog inputs, four analog outputs, and two
low level digital inputs, outputs or a high speed communications port to the
Model 8781 digital I/ O expansion kit. Plug-in field wiring terminals are
located on the rear edge of the module.

Digital 1/0. There are four Digital I/ O Expansion packages. Model 8781-00
(required to add digital I/O) can accommodate up to four contact input
modules and four contact output modules (solid state or mechanical).
Model 8781-03 can accommodate up to four contact input modules. Models
8781-04 and 8781-05 can accommodate up to four contact output relays
(solid state and mechanical, respectively).

Power Supply. The Dimension power supply is installed in a vented
compartment in the Model 8725 analog I/O processor with a smaller
version in the 8705. The power supply converts AC line voltage into
regulated DC voltage and drives the system analog I/O internal circuits,
relay drives, analog outputs, and the operator interface. The power supply
automatically senses the AC input voltage level (85-264 VAC, 47-63 Hz)
and adapts to that level with no need for mechanical adjustment. The 8705
power supply card also contains the communications ports.

Graphic Operator Interface. The Dimension graphic operator interface can be
fully integrated with the 8725 system analog I/ O or mounted remotely with
both the 8705 and 8725. The operator interface is equipped with a 16-bit
MC68000 microprocessor and communicates with the system analog I/O
via a high-speed communication interface.

Memory Cards. The Dimension memory card can be used to read and store
configuration data and programs off-line. These data-storage cards are inserted
through a slot in the front panel into a card drive in the operator interface.

1-4 Dimension Control System
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Hardware Installation and
Field Wiring

This section explains how to install, set up, and field wire the Dimension
Control System to suit your application. The following topics are included:

¢ Unpacking and inspection

» Power supply line voltage rating

» Graphic operator interface installation

+ Field wiring procedure and documentation

e External cable connections

Unpacking and Inspection

Before you perform the installation procedures in this section, carefully
unpack Dimension system components in order to preserve the terms of
your warranty. Remove the liner from the shipping box, then remove the
Dimension from the liner. Verify that your Dimension system shipment
contains all the items listed on your purchase orders and packing slips.
Contact Eurotherm Controls Inc immediately if discrepancies or damage are
discovered during unpacking.

| Important: Store Dimension shipping cartons and materials in a safe
*  place after unpacking. You may need these items to reship the system
to another plant or to the factory for service.

Power Supply Line Voltage Rating

Dimension Models 8705 or 8725 power supplies are equipped with a
Voltage auto-select feature. You may connect the power supply to an
external power source (85-264 VAC, 47-63 Hz) without making mechanical
adjustments or changing jumper settings. The power supply automatically
senses and adapts to the incoming AC power level and frequency.

Dimension Control System 2-3
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Installation, Dimension Model 8725 Hardware
Platform with Attached Graphic Operator Interface

Figure 2-1.
Dimension Model
8725 with Attached
Graphic Operator
Interface

2-4

As shown in Fig. 2-1, Dimension Model 8725 is equipped with brackets
and mounting rods for panel-mounting the unit in a standard hardware
configuration. See Fig. 2-2 for physical dimensions.

Prepare the installation site and install the unit as follows:

1.

Cut an opening in the panel where the Dimension is to be mounted. This
cutout should be 5.4" (137 mm) wide and 5.6" (142 mm) high.

Insert the Dimension into the panel cutout from the front side with the
mounting brackets and rods shown in Fig. 2-1 uninstalled.

Screw the two mounting rods into the brackets from the rear of the unit.
Be sure that the slotted end of each rod faces the rear of the unit for
screwdriver access.

Attach the two mounting brackets on the sides of the unit as shown

in Fig. 2-1.

Holding the unit in place, continue turning the rods until they securely
hold it to the mounting panel.

Dimension Control System
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Figure 2-2.
Dimensions for Model 8725 with Attached Graphic Operator Interface
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2-6

Installation, Dimension Models 8705 and 8725
Analog I/O with Remote Graphic Operator Interface

Refer to Fig. 2-3 for physical dimensions of the Model 8705/8725 analog
I/ O processor designed for bulkhead (partition or wall) installation. The
graphic operator interface is mounted remotely. A standard 10 foot

(3 meter) interconnecting cable is provided.

Prepare the installation site and install the analog input/output (I/O)
processor as follows:

1. Referring to Fig. 2-3, mark and drill mounting holes in the partition
or wall.

2. Position the unit’s mounting flange over the mounting holes and attach
securely with four mounting screws and other attaching hardware,
if required.

Dimension Control System
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Figure 2-3.
Dimensions for Models 8725 and 8705 with Remote Graphic Operator Interface

Dimension 8725 Analog I/0O Processor
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(164)

Dimension 8705 Analog I/O Processor

2.70
(69)

0.817 DIA. HOLE
RECOMMENDED
SCREW SIZE: #8-32 (8 PL)

Dimensions in inches (mm)

Dimension Control System 2-7
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Figure 2—4.
Graphic Operator Interface Dimensions

Installation, Graphic Operator Interface

Fig. 24 shows the physical dimensions of the remote graphic operator
interface (O/I). The Dimension graphic operator interface is designed to be
mounted separately from the analog I/O processor. A 10 foot (3 meter) cable is
standard.

Important: In this hardware configuration, the graphic operator
interface rear panel must be accessible for cable connections.

Prepare the installation site and install the graphic operator interface as

follows:

1. Referring to Fig. 2—4, make a cable access cutout and drill mounting
holes in the panel.

2. Position the graphic operator interface over the panel cutout and align
the mounting holes.

3. Use four 8-32 x 1/2 inch mounting screws to secure the graphic operator
interface to the panel.

4. Install solid “earth” connection per Fig. 2-5 using one of the
mounting screws.

5. Connect the 10-foot (3 meter) cable from the I/ O connector on the

analog I/O processor to the connector on the graphic operator interface
rear panel.

8-32 tapped mount-

: h 3.71
ing hole, 4 locations. |« (94) >
y | % — | P
Cut 2.125 (54) ¥ A
diameter circle or
0.5 X 2.25 (13 x 57)
rectangle in panel for
connector and cable
% clearance. 4.72
6.06 (120)
(154) m L
} A
4 ' : : )I
@j@)l : ) 159 o N of—7
A 4 SN2
, B ee——= R I .97 (25)
.22
6.75 | 6.01 .37
< > 1.77> (6) < . >
(171) (45) (152) O
«— 2.27—,

2-8

Dimensions in inches (mm)

(58)
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Figure 2-5.

Dimension Recommended Installation Earth Grounding Procedures

ATTACH TO
MOUNTING STUD

O SOLID "EARTH" CONNECTION TO

-DISPLAY O/I

-HARDWARE PLATFORM /O
-RELAY BOARD DIGITAL I/O

O O -SHIELD RTD/THERMOCOUPLE
WIRES TO EARTH
—
F) oI
RTD-T/C i

A
A 1T
1]

SHIELD /

MODEL 8705
EARTH GROUND ALL COMPONENTS

ATTACH TO
MOUNTING STUD

: I

SOLID "EARTH" CONNECTION TO
-DISPLAY O/I
-HARDWARE PLATFORM /O

-RELAY BOARD DIGITAL I/O
O O Q -SHIELD RTD/THERMOCOUPLE

WIRES TO EARTH

RTD-T/C
1 AY
1 i)

SHIELD /

!

e s
o g o o o e | e j
MODEL 8725

EARTH GROUND ALL COMPONENTS

ELECTRICAL NOISE CONTAINMENT
INSTALLATION RECOMMENDATIONS

#1  ENSURE ALL COMPONENTS ARE ATTACHED TO SOLID “EARTH”
GROUND POINT.
A SINGLE “EARTH” GROUND POINT IS RECOMMENDED.
USE 18GA. OR LARGER WIRE.
USE SHIELDED WIRES TO INSTALL ALL SENSORS.

#2  INSTALL “RC” FILTER DEVICES ON ALL SOENOIDES AND
CONTACTOR COILS AS CLOSE AS POSSIBLE TO THE SOLENOIDS
AND CONTACTOR COILS.

— MW E—
100-200 OHM, .01UF @ 600V

#3 ~ WHEN CONTACTORS ARE OPERATING MOTORS IN EXCESS OF
ONE HORSE POWER, INSTALL THE ABOVE “RC” FILTER ACROSS
THE CONTACTOR CONTACTS AS WELL AS THE COIL.

#4  SEPARATE CONTROLS SIGNAL WIRES
(RTD, THERMOCOUPLE, ETC.) FROM POWER AND CONTROL
WIRES.

Dimension Control System
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Figure 2-6.

Dimension 8705 Rear

Panel

2-10

Field Wiring

Dimension Analog and Digital I/ O field wiring terminals are made to
pluggable terminal block connectors. Individual terminal assignments for the
Analog and Digital I/ O’s are illustrated in Fig. 2-6 and Fig. 2-7 and listed in
Table 2-1 and Table 2-2. Note that there are two different versions of analog
cards, Version 6 and Version 7. The analog input wiring is different for these
two versions. Version 6 cards are installed in models 8705 and 8725. This wiring
is shown in Table 2-1. Version 7 cards are installed in models 8705e and 8725e.
This wiring is shown in Table 2-2. Another method of determining the version
of the analog card can be is by looking at the wiring terminals. Version 6 has 12
analog input terminals and Version 7 has 16 analog input terminals. The
following paragraphs explain how to connect field wiring to the Dimension.

VERSION 6
ANALOG INPUTS
B_11 [mNeuti e
2 | INPUT 1 ()
3 | INPUT 2 (+)
4 | INPUT2 () REMOTE
5 | INPUT 3 (+) OPERATOR
6 [ INPUT3 () INTERFACE
o ora CONNEcroR COMMUNICATIONS
8 |INPUT 4 () PORT
9 | INPUT 5 (+)
10 [ INPUT 5 () O | 1 | 1-RECEIVE +
11 | INPUT 6 (+) O | 2 | 2-RECEIVE-
12 | INPUT 6 (1) O | 3 | 3-TRANSMIT +
T N 9 O | 4 | 4-TRANSMIT—
22 > O | 5| 5-SHEWD
ez .
VERSION 7 ag £
ANALOG INPUTS b 4 3
RTD 1 ()
INPUT 1 (+) — /
INPUT 1 () EIA-232
RTD 2 () 5 COMMUNICATIONS
R
INPUT 2 (+) PORT
INPUT 2 (-] =
RTD 3 () 0 |1 1 - RECEIVE
INPUT 3 (+) » O | 2 | 2-TRANSMIT
INPUT 3 (-) © - 0 |3 | 3-COMMON
RTD 4 ()
INPUT 4 (+) —
INPUT 4 (-] z
INPUT 5 (4] ez =
e 5 | v womer
INPUT 6 (+) ( )
INPUT 6 () i NORMALLY
e —— <8 . O_|INC| closep
o5 O [c | coMmmoN
. - O | NO| NORMALLY
FOUR ANALOG k L] OPEN
OUTPUTS \
O [1 | OuTPUT 1 (+)
O |2 | OUTPUT 1 ()
O |3 | OUTPUT 2 (+)
DIGITAL I/O SERIAL AC MAINS
O |4 | outPuT 2 () COMMUNICATIONS
[=]
5 OUTPUT 3 [+) =] 9 |/O ] =] 5 ClK+ |m} AC GROUND
O |6 | OUTPUT 3 () = AC NEUTRAL
O |10 +5V O |10 ClK-
07 | OutUT4 () 1| yo2 O |11 | bata = AC LINE
O |8 |outrut4( =l *
O |12 | COMMON [[T ]| 12 | pATA-

NOTES: ALL CONNECTIONS ARE MADE WITH PLUG-IN STYLE CONNECTORS

Dimension Control System
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Figure 2—7.
Dimension Model 8725 Rear Panel

1| RICI
2 | IMPLET (4]
2| IMPUT T )
VEREION & 4| mom
AMALOG INFUTS s Pz
O {1 [ IMAITT (4 & | IMRLT2 =)
O |z | IMAIT T[4 7| RID 2
O 2 [ IMRITZ (4 g | NPT 2[4
o 4 [ MRITZ g | NPT 23
O | = [ IMAIT 2[4
O |z [IMAITZ (g
O |7 | IMAIT4[4
BLA-T57 O | & | INRITA4[S
COMMUNICATIONS O 5 | imrrs o
PORLT O |10 [ IMRIT £ [y
P, O |11 [ INRITE [4)
o P | 2. RECAVE O 1z | IMRIT & 14
e P 3. TRAMSAT
3 g £ ety
J s * *
1 —E GRAPHICAL
& A A F gl 1 opmaron
MM FH M -
A F A F AF 0 INTERFALCE
L u L u Lu i COMNECTOR
o T o T o T T
WATCH DOG \ = 5 = = =5 g
RELAT [FORM ") K
F
kALY A
ro [ O | oeerd f . =
e [ O] | oeeice A E
e [ O] | ok s
CICEED
&
z _Pl_ 1EEE-4+- 88
gt | PORT
| [<phized]
BA-4TT w ] ] A E
N v M1 M1 i E
COMMUNICATIONS LR L LG 4
=T 2T 2T &
w = w5 B e
1-RECENE +
£ - RECENE — E |
2 TRAMSAT « —— & / AC MAINS
A TRAEHSMAT - 4 IR
5 . SHELE £ / L) =] o R A
Z C C: a ez HEUTR AL
i 1 1 T
a3 7 Tl =L
r & ré ré
& & & H
1 L L
FOUR. AMALDG — i L | L
ITrUTS
O 11 | @mrir gy ? *
O |z | currim1iq DIGTAL If OO SEHAL
O |z | camrorzie COMMUNICATIONS
O |4 | =rriT 24 MEATES: AL St MECTIEHS ARE TRADE WITH FILRIM STHE CxdMECTORS. O |5 | RELAT M.
O = | camrer zp4 O | 10| oottt =
O s | cdmpir 2 O 111 | BELArE M.
O {7 | crir 4q4 O |1z | cxatiercra 2
O | | cmpir 4
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Table 2-1. 8705 and 8725 (Version 6) Analog I/O Module Field Wiring
Terminal Assignments

Connector Terminal * Assignment
Analog Input 1 Analog In 1+ RTD1 +IN
2 Analog In 1- RTD1-IN
3 Analog In 2+ RTD2 + IN
4 Analog In2— RTD2 - IN
5 Analog In 3+ RTD3 + IN
6 Analog In 3— RTD3 - IN
7 Analog In 4+ RTD4 + IN
8 Analog In 4- RTD4 - IN
9 Analog In 5+ RTD1 (I)
10 Analog In 5- RTD2 (1)
11 Analog In 6+ RTD3 (I)
12 Analog In 6— RTD4 (1)
Not Used 1
2
3
Analog Outputs 1 Analog Out 1 +
2 Analog Out 1 —
3 Analog Out 2 +
4 Analog Out 2 —
5 Analog Out 3 +
6 Analog Out 3 —
7 Analog Out 4 +
8 Analog Out 4 —
Digital 1/0 9 Digl/O 1+
(Contact In/Out) 10 DigOut 1,2 +5VDC
(Ref. Fig. 2-9) 11 Dig /0 2 +
12 Dig Input 1, 2 COM
Digital 1/0 9 (CLK +) To J2 Terminal 1
(Communication 10 (CLK -) To J2 Terminal 2
to 8781) 11 (DATA +) To J2 Terminal 3
12 (DATA -) To J2 Terminal 4

* Note: If RTD type input is used, inputs can be configured in the following
combinations: 4 RTD inputs/0 other inputs; 3 RTD inputs/1 other input; 2 RTD

inputs/3 other inputs; 1 RTD input/4 other inputs

Dimension Control System
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Table 2-2. 8705 and 8725 (Version 7) Analog I/O Module Field Wiring
Terminal Assignments

Connector Terminal * Assignment
Analog Input 1 Analog RTD 1 (1)

2 Analog Input 1 (+)

3 Analog Input 1 (-)

4 Analog RTD 2 (1)

5 Analog Input 2 (+)

6 Analog Input 2 (-)

7 Analog RTD 3 (1)

8 Analog Input 2 (+)

9 Analog Input 2 (-)

10 Analog RTD 4 (1)

11 Analog Input 4 (+)

12 Analog Input 4 (-)

13 Analog Input 5 (+)

14 Analog Input 5 (-)

15 Analog Input 6 (+)

16 Analog Input 6 (-)
Analog Outputs 1 Analog Out 1 +

2 Analog Out 1 —

3 Analog Out 2 +

4 Analog Out 2 —

5 Analog Out 3 +

6 Analog Out 3 —

7 Analog Out 4 +

8 Analog Out 4 —
Digital I/O 9 Digl/O 1+
(Contact In/Out) 10 DigOut 1,2 +5VDC
(Ref. Fig. 2-9) 11 Dig /0 2 +

12 Dig Input 1, 2 COM
Digital I1/0 9 (CLK +) To J2 Terminal 1
(Communication 10 (CLK -) To J2 Terminal 2
to 8781) 11 (DATA +) To J2 Terminal 3

12 (DATA -) To J2 Terminal 4
Dimension Control System 2-13
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Analog Card Input Wiring

As shown in Fig. 2-6 and Fig. 2-7, the Analog I/ O card terminal strip
consists of two separate terminal groups: inputs and outputs/digital I/O.

 Input terminals 1-16 provide connections for up to six analog inputs.

» Analog and digital I/ O output terminals 1-12 provide connections
for up to four analog outputs and either a high speed I/ O expansion
port (to Model 8781-00 Digital I/ O Expansion Card) or two digital
inputs/outputs.

Table 2-1 and Table 2-2 lists the pin assignments for each terminal
connector, and wiring instructions are provided in the following
paragraphs. When you are ready to make wiring connections, refer to the
Analog and Digital I/ O Field Wiring Terminal Assignments, Table 2-1
and Table 2-2

See Fig. 2-8 for location of the Analog Input Terminal Block on older 8705
(version 6) analog cards. See Fig. 2-9 for the location of analog inputs on
8705e(version 7) analog card. As shown in Table 2-1 and Table 2-2, the
Analog Input Terminal Block can accommodate up to six input signals with
a maximum of four RTD Analog inputs. Fig. 2-8 and Fig. 2-9 shows how to
connect these field inputs to the Analog Input Terminal Blocks.

|:| Note: Use shielded twisted-pair cable to minimize noise pickup. The shield is
passively connected directly to Dimension chassis ground. This provides a
direct path for shield noise to dissipate harmlessly around critical circuitry.

CAUTION!

Route all analog input and analog output signal wiring in a
separate bundle from AC power and Digital I/O wiring.

2-14 Dimension Control System
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Figure 2-8.
8705 (version 6) Analog Input Wiring Diagram

THERMOCOUPLE

THE)E-?-A,?NCS?(%J,\TLE VERSION 6 ANALOG INPUTS

THERMOCOUPLE WIRE +

#1 .<

INPUT 1 (+)
INPUT 1 (-)
INPUT 2 (+)
INPUT 2 (<)
INPUT 3 (+)
INPUT 3 (-)
INPUT 4 (+)
INPUT 4 (-)
INPUT 5 (+)
INPUT 5 (-)
INPUT 6 (+)

® 6 0 0

THERMOCOUPLE
#2

© ©® N o o oh W N R

PR
[

[
)

INPUT 6 (-)

R

RTDs

>
pa

ALOG INPUTS

INPUT 1 (+)
INPUT 1 (=)
INPUT 2 (+)
INPUT 2 (=)

RTD
1

MR

~

SIS SIS

v
’
’
’
’
’
’
[/
’
’
’
’
v
’
’
’
v
’
’
’
’
v
’
’
’
’
v
#.

RTD

2 INPUT 3 (+)
INPUT 3 ()
INPUT 4 (+)
INPUT 4 (0)
INPUT 5 (+)
INPUT 5 (1)
INPUT 6 (+)

© ©® N o oh W N R

n=HCUZ— OO >Z>
=
o

[
ey

R e X

*
’
’

A A IS LIS L L E LS E LS E TS LTI I T LIS IS I IS LIS LIS L IS LTI IS E IS IS SIS SIS S LSS LSS IS LIS IS SIS LIS

[
N

INPUT 6 (-)

I R e R e e

Frrr ks rslers

NS >—M

499 Q
RESISTOR

NWN > —m

LINEAR 3

ANALOG INPUTS

—-os
HH
=

INPUT 1 (+)
INPUT 1 (=)
INPUT 2 (+)
INPUT 2 (=)
INPUT 3 (+)

n—HCT—HCO OOr»zZ>

TRANSMITTER (4-20mA) 1
N

(0-10 VDC)

POWER (+24) *
PPLY _

vo L SUPP

INPUT 3 (-)
INPUT 4 (+)
INPUT 4 (-)
INPUT 5 (+)
INPUT 5 (-)
INPUT 6 (+)
INPUT 6 (-)

——

© ® N o oo s~ W N e

¥
TRANSMITTER

H*

N
[y
IS

=
=

BN

=
N

Typical connections: Any combination
possible

*Note: Shunt resistor for current inputs (0-20 mA /4-20 mA).
ohm 1%, metal film 1/4 watt @ 70 C
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Figure 2-9.
8705e (version 7) Analog Input Wiring Diagram

THERMOCOUPLE

THERMOCOUPLE VERSION 7
EXTENSION ANALOG INPUTS
THERMOCOUPLE WIRE +
#1

o .

RTD 1 ()

INPUT 1 (+)
INPUT 1 ()
RTD 2 ()

INPUT 2 (+)
INPUT 2 ()
RTD 3 ()

INPUT 3 (+)
INPUT 3 (-)
10| RTD 4 ()

11| INPUT 4 (+)
12| INPUT 4 (1)
13| INPUT 5 (+)
14 | INPUT 5 ()

15 | INPUT 6 (+)
16| INPUT 6 (-]

THERMOCOUPLE
#2

VNN WN

RTDs

VERSION 7
ANALOG INPUTS
RTD 1 ()
INPUT 1 (+)
INPUT 1 ()
RTD 2 (|
INPUT 2 (+)
INPUT 2 (-)
RTD 3 |
INPUT 3 (+)
INPUT 3 ()
RTD 4 ()
INPUT 4 (+)
INPUT 4 (-)
INPUT 5 (+)
INPUT 5 (-]
INPUT 6 (+)
INPUT 6 (-)

A A A A EEFE A L E o E S E S o E S E S E FFFE S FFFE FF P E FFEE FFE F F S EFFFFFFF FE S S FE S EEEFEFEE LS

~

yIr T IS T T

py)

N =

W)

M @—
_NV]

"—HCUZ— OOr»>Z>

e &

’
’

R R SRR
I R e e s

P i L s e d

NS >—mM

499 Q
RESISTOR
*

= [ VERSION7
LINEAR ANALOG INPUTS

RTD 1 ()

INPUT 1 (+)
INPUT 1 (+)
RTD 2 (|

INPUT 2 (+)
INPUT 2 (-]
RTD 3 |

INPUT 3 (+)
INPUT 3 (-]
RTD 4 ()

INPUT 4 (+)
INPUT 4 (-)
INPUT 5 (+)
INPUT 5 ()
INPUT 6 (+)
INPUT 6 (-)

NwN >—M

—-os
*
=

0W—HCTHCO OOr»zZ>

TRANSMITTER (@-20mp) L
N

l[e}

POWER (+24) * _
SUPPLY B (0-10VDO)

T
TRANSMITTER

H
N

Typical connections: Any
combination possible

*Note: Shunt resistor for current inputs (0-20 mA /4-20 mA).
ohm 1%, metal film 1/4 watt @ 70 C
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Figure 2-10.

Analog Outputs Wiring Diagram

Dimension Control System

Analog Output Wiring

The analog output wiring is the same on both Version 6 and Version 7
analog cards. This wiring is shown in Table 2-1 and Table 2-2. The terminal
block “Analog Outputs” connector accommodates four analog outputs on
terminals 1-8. See Fig. 2-10 for connector location. These four polarized
terminal pairs can be assigned as control outputs or signed retransmission.

Each output can be factory configured for 0-10 VDC (600 ohms minimum
load resistance), 4-20 mA (600 ohms maximum load resistance), 0-20 mA
(600 ohms maximum load resistance), or as on/ off time-proportioning.

N
)
\
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)
»
)
\
)
V| scr HEATER
N 1 CONTROL
N
)
: FOUR ANALOG
N SCR OUTPUTS
N 2 420 MA| 15 1 | OUTPUT 1 (+)
N =] OUTPUT 1 (-)
. 2
N 420 mA| I[57]5 | outpuT2 (+)
s O [4 | ouTPUT 2 ()
: 0=5VDC| |[E@_|5 |outPuT3(+)
N O |6 | OUTPUT3 ()
N —10 V]| O |7 | OUTPUT 4 (+)
N T O |8 | oUTPUT4(-)
N
] . J LI 250 ohm, 1%
N N 499 ohm, 1%
L N
o] N
G .
| o : I:l RETRANSMIT
N N
B
U ! RECORDER
S N
N
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\
)
)
&
)
N
E ? | ssR
A . 1
4 N
a 2 N FOUR ANALOG
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£ 3 0/10 V T/P
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i : 2 ﬁ OUTPUT 1 (1)
NS DS NSSTISS U N < OUTPUT 2 (+)
VoA \ 3 N OUTPUT 2 (1)
3 g ¥ N OUTPUT 3 (+)
v5 NCTCTRTRETEEECRRT Seey d OUTPUT 3 (-)
3 © N N SSR \_, OUTPUT 4 (+)
o y N 3 OUTPUT 4 (-)
3 V] v W N
N iy v D N
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N T N N
Ll N N
Ny .
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Figure 2-11.
Version 7 Analog Outputs
Wiring Diagram

2-18

Connector — Digital 1/0

As shown in Table 2-1 and Table 2-2, the Digital I/O terminals are
configured as standard, for communication to the Model 8781-00 digital I/O
card (see Fig. 2-13). Optionallym these terminals can provide two inputs or

outputs on terminals 9-12. See Fig. 2-11 for connector location.

[]

Note: The Digital I/O on the card supplied with the 8705eand 8725e hardware

platforms is factory configured as a high speed communications port to model
8781-00 Digital Input/Output Expansion Kit. Analog expansion cards
available for Model 8725 are configured with one digital input and one digital

output (TTL level).

I DIMENSION
O= DIGITAL /O
|

=200

|

CONTACT INPUT

' 9 : o

: ! HE}» TO +5VDC
' & LOAD1 ! .

: H 30 mA MAX 1 '

! +5vDC 104 |

TYPICAL EQUIVALENT
WIRING DIAGRAM FOR

A
N
N 2 Y - T
L
8 110
| TYPICAL WIRING DIAGRAM FOR
N SOLID STATE RELAY, NORMALLY
0 CLOSED (NC) DIGITAL OUTPUT
v
S Er—
T
4
A 2 DIMENSION DIMENSION
N DIGITAL I/0 DIGITAL I/O
bk
S % | .
G 3 1 @
9 2— I !
z w I 10
U ? I ' +5V O—(Z
T 1 :
S | : % " | CONTACT
=71 = |45V —o o
1 D 1 P
P 1 N : |
G ' 1 ‘
1o 1
I I
[ — I
DIGITAL I/O OR SERIAL I
COMMUNICATIONS I
ol 1 TYPICAL EQUIVALENT
5w |02 | WIRING DIAGRAM FOR
O _]12 | cOMMON I

TO DC COMM

TYPICAL WIRING DIAGRAM FOR
5VDC SINK DIGITAL OUTPUT
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CAUTION!

Route all input and analog output signal wiring in a separate
bundle from Contact I/O and AC power wiring.

Important: In applications where inductive loads (e.g. solenoids,
contactors, large relays) are used, large switching transients may be
generated. To eliminate possible misoperation or damage of contact
outputs from large switching transients, we recommend the instal-
lation of transient suppressors or snubbers, (e.g. Eurotherm Controls
Inc part number CZ140398) across the load, as illustrated in Fig. 2-12.
Suppressing the transient at the load is more effective than
suppressing the transient at the controller.

Figure 2-12. SNUBBER
Sample Contact Output

Wiring Diagram
g g 120 VAC II_/W\/\/

0VAC

OO0

——————— J LOAD 2
DIMENSION/8781
CONTACT OUTPUTS K106

Connector — Digital I/0 (Expansion Bus Communications)

As shown in Table 2-1 and Table 2-2 , the Digital I/ O Terminals also may
provide communications to a Remote Digital I/ O module, Model 8781-00.
See Fig. 2-13 for terminal locations on the 8781-00 Digital I/ O card.

When Model 8781 Digital I/ O expansion kit is ordered, up to 16 inputs and
16 outputs are available. The Model 8781-00 base unit handles four inputs
and four outputs. Expander modules are available with four additional
inputs or outputs.

Dimension Control System 2-19
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Figure 2-13.
Interconnection of the Digital Input/Output Module

MODEL
8705
(or 8725)
DIMENSION FACTORY CABLE
ANALOG ANALOG CARD 10’ (3 meter)
087482-002
INPUTS DIGITAL I/O
'_
e
o
o
x
RS-232 w DIGITAL /O
RS-422 PIN
CONNECTION
WDT
ANALOG 12 PIN
OUTPUTS CONNECTION
POWER CONNECT DIMENSION TO
DIGITAL I/O
COMMUNICATIONS 8781 MODULE
PORT TO 8781

MODEL 8781-00

O @eee|eeee] - O
J2 J3 [:] [:]
e 01
@ @ @ = =
O [ (o7 [og g [coTcedcedeee] @[22 = [gogo
4 INPUT RELAYS 4 OUTPUT RELAYS
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Field Wiring Documentation

Blank documentation forms are provided for Dimension field wiring
documentation and are located in Appendix C, Worksheets.

Other relevant documentation is Input Type, i.e. T/C Type, millivolts, 4-20

mA, etc. Output Type, i.e. 4-20 mA out, 0-5 VDC out, Time Proportioned
Output, etc.

| Important: When you assign tag names to field inputs and outputs,
- we recommend that you use the same tag names assigned in system
“glossaries.”See Section 3.

Analog and Digital 1/0 Field Wiring Procedure

Use the following field wiring procedure to make wiring connections on
Dimension Analog I/O modules. A sample wiring diagram for Digital I/ O
can also be found in Fig. 2-11.

|:| Note: The Digital I/O utilizes TTL signal levels. If signal levels over 5 VDC

are used, they must be interfaced with solid state 1/O modules or similar
circuitry.

Important: All field wiring connected to the Dimension analog I/ O
should be insulated, stranded, and no larger than 15 gauge.
1. Strip 3/8 inch (10 mm) of insulation from the wires you wish to connect.

Insert each stripped wire into the correct slot on the plug-in terminal
block connector and secure with terminal screws.

3. Document each field wire on the appropriate worksheets in
Appendix C.

Repeat this procedure for all terminal block connectors on all I/O modules.

CAUTION!

Route all input and analog output signal wiring in a separate
bundle from AC power wiring and Digital /0 wiring.
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I Important: In applications where inductive loads (e.g. solenoids,

contactors, large relays) are used, large switching transients may be

generated. To eliminate possible misoperation or damage of contact
outputs from large switching transients, we recommend the instal-
lation of transient suppressors or snubbers, (e.g. Eurotherm Controls
Inc part number CZ140398) across the load, as illustrated in Fig. 2-12.
Suppressing the transient at the load is more effective than
suppressing the transient at the controller.

EIA-232/EIA-422 Communications
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2-22

EIA-232 Communications Port

This digital communications terminal block connector
port (3-pin for 8705, 9-pin for 8725) can be used for
general-purpose EIA-232 point-to-point communica-
tions. Dimension communication functions are

described in Appendix B.

EIA-422 Communications Port

This terminal block connector port (5-pin for 8705,
6-pin for 8725) can be used to connect Dimension to a
supervisory PC. Dimension communication functions
are described in Appendix B.

Dimension Control System
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Watchdog Relay

This 3-pin plug-in terminal block connector is for wiring to an internal form
“C” watchdog relay. The watchdog relay can be used to monitor Dimension
internal logic and program execution continuously during operation. If a
unit failure occurs, the relay activates an alarm.

As shown in Fig. 2-14, the watchdog alarm can be wired for either
normally-open or normally-closed operation. The alarm controls a set of
form “C” relay contacts (one set N.O., one set N.C.), that are accessible at
the WDT terminal block connector on the analog I/O.

WATCH DOG
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A
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8 110
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U
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S
E
|
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K202/A
Figure 2-14.
Connector WDT,
Watchdog Alarm
Connections
(Shown in the
OFF State)

Dimension Control System

]
[m]
]

NC
(o}

NO|

RELAY (FORM 'C")

NORMALLY
CLOSED
COMMON
NORMALLY
OPEN

Relay contacts are rated 3A (resistive) at 120 VAC/28
VDC at 25°C or 1A (resistive) at 240 VAC at 50°C.

The watchdog relay is activated during normal
operation. Normally-open circuits are connected
between the Normally Open and Common pins.
Normally-closed circuits are connected between the
Normally Closed and Common pins. If a failure occurs,
the Normally Open contacts close and the Normally
Closed contacts open.

Connect watchdog relay wires to the WDT terminal block connector
as follows:

|

» The Watchdog relay contacts are shown in Fig. 2-16. This figure
shows the state of the contacts when the Dimension is not powered.
When powered and properly operating the contacts change state. The
normally open and normally closed contacts are labeled NO and NC
showing their operating state.

Connect circuits for which a contact closure indicates an alarm
between the Normally Open and Common pins.

Connect circuits for which a contact opening indicates an alarm
between the Normally Closed and Common pins.

DIMENSION

GREEN @ <Q RED
“OK* “FAULT*

120 VAC
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Figure 2-15.
Connector WDT,
Watchdog Alarm
Connections

(Shown full view).

If the Controller is operating a process that could ruin costly material if it
failed, the Wathcdog contacts should be wired as shown in Fig. 2-15. This
circuit will interrupt power to the control circuit if the Demension should fail.

Watchdog -
. Control Circuit
Terminals Power
NC * 1 Momentary Start
e
T—o o—— Button

7

NO

o

Power Source

1 amp.

fuse
Lot
N O
L O

Y \J

. . To Control Circuit
Dimension

Contacts are shown in their unpowered or alarm state. When operating
properly there is a closed circuit from the NC terminal to the C terminal.
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Remote Graphic Operator Interface Communications

This 26-pin Sub D style connector is used for communications between the
Model 8705/ 8725 analog input/ output and remote graphic operator interface.

Attach the 10 foot (3 meter) cable included with the graphic operator
interface from the OI connector on the analog I/O to the connector located
at the center of the graphic operator interface rear panel. The cable
connectors are two different sizes and will fit only one way
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U
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AC Power Connection

This 3-pin plug-in terminal block connector is for wiring to an external AC
power source (see Fig. 2-16).

I Important: The analog I/ O power supply is equipped with a voltage

"  auto-select feature. You may connect any properly wired external
power source (85-264 VAC, 47-63 Hz) to the AC terminal block
connector without making mechanical adjustments or changing
jumper settings. The power supply automatically senses and adapts to
the incoming AC voltage level. AC power wiring should be installed
by a qualified electrician to ensure that wiring meets all code require-
ments.

Connect external AC power wires to the AC terminal block connector

as follows:
1. Connect the hot AC wire (usually black or
brown) to pin “L.”
2. Connect the neutral AC wire (usually white or
blue) to pin “N.”
3. Connect the AC ground wire (usually green) to
the “J__-"
Figure 2-16.
Connector, AC Power
Connections J__ ®) GROUND (GREEN)
N | O [ NEUTRAL (WHITE)
L | O | HOT (BLACK)
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Figure 2-17.
Dimension 8725 Rear Panel
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Figure 2-18.

Analog Card Configuration (version 7)

2-28
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Version 7 Analog Card Configuration

This section covers the configuration of the Version 7 analog card installed in
a newer (1998 models 8705e and 8725e) Dimension controller. If the Version 7
card is being installed into an older Dimension, See Version 7 Analog card
installed into an older Dimension on the next page (see Table 2-3).

Version 7 analog card addressing for model 8725

Addressing of the Version 7 analog card is not necessary. This is taken care
of in the revised (1998 model 8705e and 8725e) Dimension controller itself.

Version 7 Analog Card Input Configuration

Input configuration is accomplished via the Graphic Operator Interface. Refer
to Section 4 (Fig. 4-17) of this manual for input configuration instructions.

Versions 7 Analog Card Output Configuration

The output of the version 7 analog card is set at the factory for 0-20 mA, 0-5VDC,
0-10VDC or 0-10 VDC time proportioning. The 0-20mA can be configured as
4-20 mA from the configuration area of the Graphic Operator Interface. It is
possible to change the output type in the field by adding or removing resistors.
Contact the Eurotherm factory for as assistance in doing this.

Dimension Control System
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A circuit board mounted switch, S201, is used to configure the outputs for analog
or time proportioning. Opening one of the switches puts that output into time
proportioning mode, closing the switch puts the output into analog mode.
Switch A of S201 is for output 1, switch B is for output 2, etc. Refer to Table 2-3
for the settings for S201. Refer to Fig. 218 for the location of this switch.

Version 7 Analog Card Installed into an older (Pre 1998) Dimension

Table 2-3. Configuring the Output of a Version 7 Analog Card

Mode Outputl Output2 Output3 Output4
(swA) (swB) (swC) (swC)
Time
proportioning Open Open Open Open
Analog Closed Closed Closed Closed

Power Supply Jumpers

When installing a Version 7 analog card into an older Dimension model
8705 or 8725 it is necessary to add 4 power supply jumpers (or zero ohm
resistors). Locate the jumpers, R330-R333, in Fig. 2-18 and make connec-
tions as shown in Table 2—4. These connections can be made by soldering a
piece of 28 gauge wire in the location of the four resistors.

Table 2—-4. Power Supply Jumpers for Installing a Version 7 Analog Card
into an older Dimension

R330 R331 R332 R333

Close Close Close Close

Version 7 Card Address Settings for 8725

The Dimension model 8725 can have up to three analog cards installed. On
the newer (1998) version of the 8725 the addressing is automatically taken
care of. It is not necessary to set any address switches. If a Version 7 analog
card is to be installed in an older model 8725 it will be necessary to set up the
addressing. Locate the necessary jumpers, R322-R325 in Fig. 2-18 and make
the connections as shown in Table 2-5.
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The spacing between the pads for these jumpers are very close together. The
jumper can be made by making a solder bridge across the pads.

Table 2-5. Addressing of the Version 7 Analog Card when Installed
into an older Version 8725

I/O Card Slot R322 R323 R324 R325
Addressl Open Closed Closed Closed
Address 2 Open Open Closed Closed
Address 3 Closed Closed Open Open

Configuration of Version 6 Analog I/O

The following seven pages contain information for configuring the older
version 6 analog card. Configuration of the newer version 7 card is covered
on pages the previous pages.

Each I/O card is equipped with a set of address switches (see Fig. 2-19).
The function of these switches is to assign a unique hardware address

to each I/ O card installed in the analog I/O. Verify and reset, if necessary,
the positions of these switches as follows:

Caution!

It is not necessary to unmount the analog I/O from its mounting
in order to remove and replace I/O cards, but be sure to perform
all procedures using industry-approved static discharge
protection methods.

1. Verify that system AC power is OFF.
2. Unplug all wire connector terminal blocks from the rear panel.

3. Choose and remove the four screws from the rear panel and remove
the rear panel.

4. Grasp the analog I/O card at the top of the Analog Input connector
and carefully pull the module until you feel it disconnect from the
edge connector.

5. Gently remove the card from the analog I/O by sliding it out of the
top and bottom guide rails.
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Figure 2-19.

Analog I/0O Card Address Switches (version 6)
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Dimension Control System

ANALOG I/0 MODULE

6. Carefully place the card, component-side up, on a clean, flat surface
equipped to provide static discharge protection.

7. Switch locations are shown in Fig. 2-19. Using a small screwdriver or
similar tool, change rocker switch positions as shown in Table 2-6.

Table 2-6. 1/0 Module Address Switch Settings

I/O Card Slot Switch 1 Switch 2 Switch 3 Switch 4

1 OPEN or OFF | CLOSED orON | CLOSEDorON | CLOSED or ON
2 OPEN or OFF | OPEN or OFF | CLOSEDorON | CLOSED or ON
3 CLOSED orON | CLOSED orON | OPEN or OFF | OPEN or OFF

When you have finished checking or changing switch positions, replace the
card in the analog I/O as follows:

1. Carefully insert the card into both the upper and lower card guides
and slowly push it into place.

2. Verify that the card is seated properly in the edge connector inside
the analog I/0.

3. Reinstall the rear panel to the analog I/ O with the four screws.
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Version 6 Analog Card Input Configuration

Input type configuration is accomplished via the Graphic Operator Interface.
Refer to Section 3 of this manual for input configuration instructions.

The Analog I/O card can be configured to accommodate several different
types of outputs. The following paragraphs explain how to reconfigure
the module to suit your specific application. Reference Fig. 2-20 for
configuration jumper locations.

Figure 2—-20.
Analog I/0 Card Configuration Jumper Locations
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Version 6 Analog Output Configuration

| Important: Analog1/O cards are shipped preconfigured per the
"  customer’s order specifications. It is not typically necessary to recon-
figure the module.

By changing the positions of the jumpers shown in Fig. 2-20 each of the four
analog outputs on the Analog I/O card can be configured as one of the
following output types: 0-20/4-20 mA, 0-5V, or 0-5V TP (5 volt
time-proportioned relay drive).

Depending on the types of analog outputs you wish to use, change jumper
positions as shown in Table 2-7. Also, if 0-5V Time Proportioned is selected,
the cycle time must be selected. See Output Configuration in Section 4.

Table 2-7. 1/0 Module Address Switch Settings

ANALOG OUTPUTS

CHANNEL 1 J10 Ji1 J12 J13 J14 J15 J16
CHANNEL 2 J20 J21 J22 J23 J24 J25 J26
CHANNEL 3 J30 J31 J32 J33 J34 J35 J36
CHANNEL 4 J40 Jai Ja2 J43 Jaa Ja5 J46
0-20/4-20 mA 2-3 1-2 1-2 1-2 2-4 1-2 1-2
0-5V 1-2 2-3 2-3 2-3 1-2 1-2 1-2
0-5VTP* 1-2 2-3 2-3 2-3 1-2 2-3 2-3

*Time Proportioning

Note: Jumper layout is not identical for each output. Pay close attention to jumper
configuration shown in Fig. 2-21.
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Figure 2-21.
Analog I/0 Card Output Type Configuration Jumper Locations
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Digital I/O Module Input and Output Type Configuration

The configuration of the analog card communications to the digital card
(8781) is the same for Version 6 and Version 7 analog cards.

Dimension’s Analog I/0O card contains provisions for two low level TTL
contact I/O or a high speed EIA-422 communications port to a remote
digital I/O expansion Model 8781-00. The digital I/ O may be configured in
any one of the following four possible configurations.

1.

Digital I/O 1: output
Digital I/O 2: output
Digital I/O 1: input
Digital I/O 2: input
Digital I/ O 1: output
Digital I/O 2: input

High speed communication port to the Model 8781-00 Remote Digital
I/0O expansion.

Depending on the configuration you wish to use for the Digital I/O, install
the appropriate jumpers as described in Table 2-8. Reference Fig. 2-22 for
jumper positions.

Table 2-8. Digital /0O Configuration Jumper Assignments

Jumper Pins| Jumper Pins Jumper Pins
J50 1-2 J55 Installed J65 1-2
J51 1-2 | J56 Not Used
:;8 ; 83:'03: 52 2-3 | 357 Not Used
P J53 2-3 | J58 2-3
J54 2-3 | J59 1-2
J50 2-4 | J55 Installed | J65 1-2
/O 1 Inout J51 2-3 | J56 Not Used
/o 2 Input J52 2-3 | J57 Not Used
P J53 1-2 | J58 2-3
J54 2-3 | J59 1-2
J50 1-2 | J55 Installed | J65 1-2
J51 1-2 | J56 Not Used
:;8 ; I(?]”tlﬂ”t 52 2-3 | J57 Not Used
P J53 1-2 | J58 2-3
J54 2-3 | J59 1-2
J50 1-2 J55 Installed | J65 1-2
EIA-422 High | J51 1-2 J56 Not Used
Speed J52 1-2 J57 Not Used
Expansion Bus | J53 2-3 J58 2-3
J54 1-2 J59 2-3

Dimension Control System
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Figure 2-22.
Analog I/0O Card Digital I/O Jumper Configuration
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Series 8781 Digital I/O Expansion
Instructions

Connector — Digital 1/0

|:| Note: The Digital I/ O terminals 9 through 12 on the 8705 and 8725
analog I/ O cards are factory configured as a high speed communications
port to model 8781-00 Digital I/ O Expansion Kit. As an option these
terminal can be custom configured at the factory as 2 digital inputs, 2
digital outputs, or one input and one output (called Local digital I/O).
Fig. 2-6 and Fig. 2-7 show the electrical circuits if the terminals are
configured for Local digital I/O.

Introduction

The 8781 Series Digital I/O Card is an intelligent digital I/O device
designed exclusively to operate with the Eurotherm Controls Inc’s
Dimension Control System.

Model 8781-00 is an 8 point (4 input, 4 output) card that accommodates
photo isolated digital power input modules, and output relay (solid state or
mechanical) devices. A combination of digital input modules or output
relays (up to 4 input and 4 output) may be plugged into an 8781-00. The
8781-00 may be expanded to accommodate up to 4 additional input
modules and 4 output relays.

|:| Note: It is possible to connect up to two I/O cards to one Dimension, for a
total of 16 Digital Inputs and 16 Digital Outputs.

The 8781-00 communicates to the host Dimension analog card via a high
speed EIA-422 communications serial multi-drop link. The serial link is
composed of two twisted pairs of wires that connect from the host
Dimension to the 8781-00.

The EIA-422 Link offers excellent noise immunity and long cable lengths
(up to 1,000 feet [304.8 meters]). This reduces wiring costs and allows the
Digital I/O to be located where the actual control is required.

| Important: On older Dimensions, digital I/O cards must be wired to

*  the Dimension unit and powered-up, BEFORE or WITH the
Dimension unit. If not, the Dimension will not acknowledge or
communicate with the Digital I/O.
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Figure 2-23.
Model 8781-00 Dimensions

System Configuration

As stated previously, each Dimension can support two 8781-00 cards, with
expanders, for a total of 32 I/O points (16 inputs and 16 outputs).

The Digital I/ O cards should be placed as close to the process being
controlled as possible, to eliminate costly field wiring. The Digital I/O
communicate to the host Dimension series analog card over a high speed
EIA-422 multi-drop series communication link. The last Digital I/ O card in
the link may be up to 1,000 (304.8 meters) feet from the host. Each Digital
I/0O card in the communications link must be assigned a unique address i.e.
1,2, 3, or 4, via an address select dip switch.

When planning your system layout, plan to route your communication
link cable past all points where you need control now or may need control

in the future.

Provision must also be made for 120VAC or 240VAC (jumper selectable)
supply to each Digital I/ O card (see Fig. 2-29).

Installation

Physical Installation

The Digital I/ O cards may be mounted in any position on a flat surface. Each
card is supplied with 3.25 inch (82.6 mm) “SNAPTRACK®” molded plastic
mounting track. Ensure that sufficient I/ O wiring space between adjacent
I/O cards is provided. Refer to Fig. 2-23 for overall dimensions.
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Figure 2-24.
Diagram for Communications and

To ensure reliable and trouble-free communications, the following is recom-
mended:

+ Twisted pair wires must be used for the communications wiring. The
typical wire type is Belden part no. 9842 or equivalent.

+ The communications and any DC wiring should be routed or kept
separate from any high voltage AC field wiring. Refer to Fig. 2-24.

DC Wiring Hook-up
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Communications Wiring

A complete Data Link connection at each Digital I/ O card (except for

the last one in the link) consists of two twisted pairs (four wires) coming
from the host Dimension analog card or the previous Digital I/O card, and
two twisted pair (four wires) going to the next Digital I/ O card in the link.
The last Digital I/ O card in the link must have a 120 ohm terminating
resistor between pins 3 and 4 of the unused communications terminal block
(see Fig. 2-26).

Dimension Analog Card to the First Digital 1/0 Card

Fig. 2-25 shows the connections from the Dimension analog card to the first
Digital I/O card on the serial link. A suggested color code is shown
to help prevent wiring errors.

| Important: On older Dimensions, digital I/ O cards must be wired
*  to the Dimension unit and powered-up, BEFORE or WITH the

Dimension unit. If not, the Dimension will not acknowledge or
communicate with the Digital I/O.
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Figure 2-25.

Connections from Dimension Analog Card to the First Digital I/O Card
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Fig. 2-26 shows the connection between the digital I/O cards on the

EIA-422 serial link.
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Figure 2-26.
Wiring Diagram: I/O Card to I/O Card
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Install Digital Input Modules and Output Relays

Caution

Ensure that all power is removed before installing or removing
I/O devices.

The input module and output relay device positions on the 8781-00 card can
accept any of the module and relay types listed in Table 2-9. The card has
four dedicated input positions and four dedicated output positions, as
shown in Fig. 2-27. Install the color coded power I/O modules and relays
by inserting the module or relay pins into the sockets on the I/O card.
Secure the module or relay with the captive Phillips Head screw. The
electro-mechanical relays do not have the captive screw.

Dimension Control System 2-41
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Figure 2-27.
8781-00 I/O Card Dedicated I/0O Position
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Table 2-9. /O Module Selection Table

Device Description Color Code Part No.
AC input module 90-140VAC yellow 086303-001
AC input module 180-280VAC yellow 086303-002
DC input module 2.5-28VDC white 086304-001
DC input module 10-32VDC white 086304-002
AC output relay 12-140VAC 3A black 086302-002
AC output relay 24—280VAC 3A black 086302-001
DC output relay 5-200VDC 1A red 086308-001
DC output relay 5-60VDC 3A red 086308-002
Electro-mechanical relay 085501-002
10A up to 240VAC/30VDC resistive

Each power I/O device is connected to two terminal block terminals (see
Fig. 2-28), while the electro-mechanical relay is connected to three terminals
(NO-C-NCQ).
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Figure 2-28.

Basic Digital I/0 Wiring Diagram
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Dimension Control System

Power Supply Requirements

Each Digital I/O card contains its own power supply, which requires a
120VAC or 240VAC 1 phase 50/60 Hz supply. When routing the 120/240
volt supply wires, care should be taken to keep the AC wiring separate from
the communication and DC wiring.

Connect the AC Power Supply

Fig. 2-29 shows the connections from the Digital I/ O card to the AC
power source.

|:| Note: The I/O card must be configured appropriately for the line voltage used.

For 120VAC place two jumpers across the 120V pins as shown below. For
240VAC place one jumper across the 240V pins as shown. The Digital
1/O card is factory configured for 120VAC.
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Figure 2-29.
Connections from the Digital 1/0O Card to the AC Power Source
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Selecting the Digital 1/0 Address

Each Digital I/ O card in a communications link must have a unique address
(i.e. 1-4). To select the desired address, set dip switches SW1-1 and SW1-2 as
shown in Table 2-10. If only one I/ O card exists it should be set to address 1.
Any additional cards must be in sequential address order.

Table 2-10. Address Configuration Table

SW1-2 SWi-1 ADDRESS
CLOSED CLOSED 1
CLOSED OPEN 2
OPEN CLOSED 3
OPEN OPEN 4
2-44 Dimension Control System
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Figure 2-30.

Digital 1/0 Expansion Cards

Overview

Each Digital I/ O card may be expanded from 4 input and 4 output points to
8 input and 8 output points. This expansion capability is accomplished with
the addition of plug-on expansion cards. The expansion cards consist of one
4 point card for inputs, one 4 point card for solid state outputs and one 4
point output card for electro-mechanical relay outputs. These expansion
cards simply plug on to the end of the Digital I/ O card or existing expander
card, effectively extending the communications bus.

Physical Installation

The expansion I/O cards are installed similar to the Digital I/ O card. Only
one input expansion card and one output expansion card can be added to a
Digital I/ O card. The first expansion card is plugged onto the Digital I/O
card, the second expansion card is then plugged onto the first expansion
card. It does not matter which type of expansion card is added first. It does
matter that only one input and one output expansion card is added.

Series 8781 Physical Characteristics
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Dimension Control System

8781-04 SOLID STATE OUTPUT RELAY EXPANSION CARD 8781-00 DIGITAL I/0 CARD
OR
8781-05 MECHANICAL RELAY OUTPUT EXPANSION CARD

Install I/0O Modules

Each I/O expansion card is dedicated to either input modules or output
relays. Any of the devices listed in Table 2-9 may be used. Install the device
by inserting its pins into the sockets on the expansion card. Secure the
device with the captive Phillips Head screw. The electro-mechanical relays
do not have the captive screw.

Maintenance and Repair

Routine maintenance for the Digital I/ O cards (including expansion cards)
consists of periodic inspection and cleaning to ensure dirt and debris are
removed from the cards to prevent overheating of the power supply compo-
nents and I/O devices.
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Dimension Model 8782 Analog to Solid State
Relay Output Kit Instructions

Introduction

The Dimension series Analog to Solid State Relay Output is designed to
operate with the Eurotherm Controls Inc’s Dimension Control System.

The Analog to Solid State Relay (SSR) Output Card (see Fig. 2-31)
is a 4 point unit that accommodates Photo Isolated Digital Power
Output Modules. Any combination of Digital Output module types
may be plugged onto the SSR Output card.

The Analog to SSR Output Modules are turned on and off with a time
proportioned 0-5VDC signal originating from the 4 analog outputs of
a Dimension Analog Board.

Figure 2-31.
Model 8782 Analog to Solid State Relay Output Card

O 2000000 D O

OO0 0

O |@ooo|leoo|lov0ll0c0®] O

Installation
The SSR Output Module Card may be mounted in any position on any flat
surface. It is supplied with 3.25 inch (82.6 mm) “SNAPTRAK” molded

plastic mounting track. Insure that sufficient I/ O wiring space between
adjacent devices is provided.
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Figure 2-32.

Wiring Connections from
the Dimension Analog
Board to the SSR Output
Module Card

Dimension Control System

Dimension Analog Card to SSR Output Card

Fig. 2-32 shows the wiring connections from the Dimension Analog Card to
the SSR Output Card.
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Installing Solid State Output Relays

Caution!

Insure that all power is removed before installing or removing
Solid State Output Relays.

Each of the Output device positions on the SSR Output card can accept any
of the Output relay types listed in Table 2—-11. Install the color coded relay
which performs the required function, on the SSR Output card by inserting

the relay pins into the sockets on the card. Secure the relay with the captive
Phillips-Head screw.
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Table 2-11. SSR Output Relay Selection Table

Device Description Color Code RI Part No.
AC Output Relay, 12-140VAC,3 Amp Black 086302-002
AC Output Relay, 24-280VAC, 3 Amp Black 086302-001
DC Output Relay, 5-200VDC,1 Amp Red 086308-001
DC Output Relay, 5-60VDC, 3 Amp Red 086308-002

Each Power Output Relay is connected to two terminal block terminals.
Refer to the representative SSR Output relay schematic shown in Fig. 2-33
for wiring details.

Figure 2-33.
Basic Output Relay Wiring Diagram
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Operation

Control of the SSR Output Relay is accomplished from the Host Dimension.
Ensure that the Host Dimension analog card’s analog outputs are
configured for 0-5VDC Time Proportioning. Refer to "Version 6 Analog
Output Configuration” Section 2-33.

Maintenance and Repair

Routine maintenance for the SSR Output Kit consists of periodic inspection
and cleaning to insure that dirt and debris is removed from the unit to
prevent possible overheating of the Output relays and components. If you
are experiencing trouble with your SSR, refer to the following table.
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Graphic Operator Interface

Graphic Operator Interface

Section Objectives

Section 3 provides the following information:

Description of Dimension Graphic Operator Interface functions
Functions of Interface graphic icons and menu screens
How to navigate the Graphic Operator Interface

Terminology related to Interface Operator and Configuration screens

Introduction

The Dimension Control System graphic operator interface is a
self-contained, intelligent unit equipped with its own on-board
microprocessor and memory. The operator interface provides all

the tools needed for system configuration, operation, and monitoring
of a Dimension Control System.

In all hardware configurations, operator interface functions and features
are identical. Operator interface features include:

Dimension Control System

An easy-to-use set of controls for both configuration and operation

A set of highly readable, backlit screen displays using both text
and graphics

Dedicated “help” key

Rotary selector key for data entry and parameter selection

Two user-programmable “macro keys” for combining frequently
used multiple steps into one function

User definable displays
Screens in text/numeric, X-Y charts, bar charts
User definable screens and process terminology

An integrated memory card slot that can read from and write
to removable data storage memory cards
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Front Panel Controls

The following paragraphs identify and describe the Dimension graphic
operator interface front panel controls shown in Fig. 3-1.

Figure 3-1.
Dimension Graphic Operator Interface Front Panel
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Help Key

DIMENSIO}«I

Diamond Key

DIMENSIO}\I

Left Right

Down

Dimension Control System

Help Key

Located in the upper right-hand corner of the front panel, the help key is
designed to perform two functions:

 Cancel an entry. Pressing the help key when entering a value will
cancel the entry.

 Provide on-screen help. Pressing the help key opens a “help” window
containing instructions for the currently accessed field. Pressing the
help key a second time, or the rotary selector key, closes the window.

|:| Note: During some operations, help messages are displayed automatically if you

attempt to perform actions not permitted on the currently displayed screen.

Most help messages are an integral part of system software and are not
user-definable. However, on the Alarm Display Configuration screen, you
may enter alarm-specific messages that will display when the help key is
pressed at the Alarm Status screen.

Diamond Key (Four-way Keypad)

The graphic process display screen is organized in a horizontal / vertical
hierarchy. A set of six graphic icons displayed on the right side of the screen
shows where you are located vertically in the screen display hierarchy by
displaying the icon in inverse video (see Fig. 3-2) .

The diamond key located directly below the help key is used to perform one
function: to exit the currently displayed screen and call up another screen.
The diamond key has four selections:

UP — Accesses the next icon up and displays the first screen for the icon.
DOWN — Accesses the next icon down and displays the first screen for the icon.
LEFT - Displays the next screen to the left.

RIGHT - Displays the next screen to the right.

See Section 3 “Selecting Icons and Screens” on page 3-25.
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Rotary Selector Key

DIMENSIO+I

The rotary selector key (often refered to as the knob) is used to move the
graphic “cursor” from field to field on Dimension screen displays. In its
“home” (inactive) position, the cursor is located between the screen title and
time indicator on the top line of the screen. If a window is displayed, a
second, smaller box is displayed inside another box to the left of the cursor
(see Fig. 3-2).

The following sequence explains how you can make selections and enter or
change information on Dimension screen displays.

1. When a screen is first displayed after being called up, the cursor is
located in its “home” position on the top row of the screen.

2. If you press the Help key, a help window displays that describes screen
and knob functions.

3. Press the Help key again, or the knob, to close the help window.

4. If any items on the screen are selectable, the knob can be turned CW to
move the cursor to the first selectable item on the screen.

5. If the knob is pressed, the item is selected and one of two actions occurs:
« A window opens for further input.

 The selected item is displayed in inverse video and you can change
the item in one of the following ways:

CHARACTER ENTRY - Display one character at a time by turning
the knob CW or CCW and press ENTER when the character you
wish to select is displayed. This input method displays the full
ASCII alphanumeric character set as the knob is turned.

NUMBER ENTRY — Display one number at a time by turning the
knob CW or CCW and press ENTER when the number you wish
to select is displayed. This input method displays numbers in the
correct format as the knob is turned. Parameters such as time,
date, and passcodes are set with limits, as are control parameters
and variables.

Note: If a number is entered outside a field’s designated range, the number
will not be accepted. The previous value will redisplay in the data entry field.
Length varies from field to field.

PARAMETER SELECTION — As the knob is turned CW or CCW, a
list of selectable items is displayed; for example, “LOOPO1,
LoOP02, LOOPO3.” When the correct entry is displayed, press
ENTER to select the item.

FUNCTION SELECTION — Some entries are functions that will be
executed when ENTER is pressed. For example, scrolling to the
CLOSE entry in a window and pressing ENTER closes the window.
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DIMENSIO}\I

Macro Keys

DIMENSION

Memory Card Slot

Dimension Control System

|:| Note: If an item is selectable (cursor can be moved to it), the help key can be

pressed and a help message for the item in the cursor will be displayed. If an
item is selected by pressing ENTER, a screen change cannot be made until the
cursor reappears.

Macro Keys

The two “macro keys” located below the display screen can be programmed
to execute a string of commands, (e.g. to start and stop specific control
actions). Each key can be user-labeled (e.g. “START” and “STOP”) and its
function displayed directly above each key on the bottom row of the screen
(see Fig. 3-2). The label and function assigned to each macro key are
displayed and available on all system and operation screens.

Macro key functions are typically programmed by the control systems
supervisor or administrator. If you are not sure which functions have been
programmed into the macro keys on your unit, consult your supervisor
before attempting to use the keys.

With the configuration group of screens (see Fig. 3-7), the macro keys are
programmed as follows. The left macro key, labeled OVIEW_1 under
configuration, will return the display to the operation group when pressed.
The right macro key, labeled HOME under configuration, will return the
display to the previously accessed configuration screen when pressed after
a screen item has been selected.

Memory Card Slot

A slot is provided on the graphic operator interface front panel for insertion
of a credit card-sized memory card. The operator interface can read from,
write to, delete, or format memory cards.

Information that can be stored on Dimension memory cards includes:

« Programmer profile programs 1-15 (Recipes)

 Total memory image of Dimension configuration and operational
parameters (Mem_Img)

 Display configuration (DspConf_)
¢ Macro key configuration (MacroKy_)
» Optional Custom Control Program (CLCstart)

See Section 3 “Using Memory Cards” on page 3-54.
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Screen Display Format

Figure 3-2.
Dimension Screen
Display Format

GRAPHIC ICONS (CURRENT SELECTION DISPLAYED IN INVERSE VIDEO)

3-8

DISPLAY AREA — |

As shown in Fig. 3-2, every Dimension screen display includes the
following common elements:

CURSOR

OPEN CURSO|
WINDOW INDICATOR ~ HOME? POSITION

SCREEN TITLE TIME

CUNIT EH O BE:44:

CSTART]1 [STOF] m
MACRO Klml_s/(USER-DEFINABLE)

SCREEN TITLE—The title of the currently selected screen is displayed on the
top row of the screen. (Most screen titles are user-definable.)

CURSOR “HOME” POSITION—A blinking graphic “box” displayed on the
top row of the screen indicates that the cursor (controlled by turning the
knob) is located in its “home” (inactive) position. Whenever you call up a
new screen, the cursor is displayed in its home position.

OPEN WINDOW INDICATOR—A second, smaller box displayed inside another
box to the left of the cursor “home” position indicates a window has been
selected and is open in the display area. When the Open Window Indicator is
active, the cursor home position indicator is not displayed (see Fig. 3-3).

CURRENT TIME—The current time is displayed in the upper right-hand
corner. Current time is displayed in standard 24-hour (HH:MM:SS) format.

Dimension Control System
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Figure 3-3.
Cursor Location, in This

Case in an Open Window.

Note Open Window
Indicator.

GRAPHIC ICONS—The right-hand side of the screen displays six graphic
icons, or symbols, which represent various system functions. The currently
selected icon (selectable with diamond key) is displayed in inverse video.

MACRO KEY LABELS—The bottom row of the screen always displays
user-definable labels for the two macro keys located directly below the screen.

DISPLAY AREA—The contents of the current screen are visible in

the “display area” shown in Fig. 3-2. The location of the cursor

(when away from the “home” position) is depicted by a graphic box

or rectangle surrounding the currently selected data entry field or selection,
as shown in Fig. 3-3.

OPEN WINDOW
INDICATOR

7

[RecikFe_1F—  |—CURSOR
LOCATION

CURRENTLY

—— SELECTED
RECIPES
(PROGRAMS)

Making Configuration Selections

Dimension Control System

Making configuration selections is accomplished by entering information
with the knob on the operator interface. The specific techniques for using
the knob to enter or change configuration parameters are similar to the
techniques used on the operation screens (see Fig. 34 and Fig. 3-5).

Some selections are made directly on the primary configuration screens.
Other selections are made in “windows” that open in response to your
specific parameter selections.

The configuration process is dynamic. As you enter selections, Dimension
keeps track of your choices and prompts you for additional selections where
needed. Dimension will also delete choices that are no longer necessary as
you proceed. You may see the parameter list in the windows change as you
enter selections as Dimension prompts you for the necessary information.

3-9
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Figure 3-4.
Selecting Parameters in Configuration Windows

CORF_LOF O 12:685:52

Loor_Nun——LoorNme [ |[suig
IPUscurce _RFnlalng!l
Cntl_RAcL__Finodsl rAs
PID_T4e=s __Sinvle HaH
RensFercoFrodranl |y
I.0

cCOon
| COWNF_LQP la:41:82

|L|:|0F'_Num COm
Fllsource AN B
0] ng'ut,l_FIct,_. 1

D_Tyre___ 5
RemSPsrc___FP

to change.

Loor _Nupn___Loorhnil
OUIHPUsaursc

2
ndl

CONF_LOPE 12120887
Loor_Nun___ooPNndl

FUsource
LAas

Turn the knob to move the
cursor to the field you want

Push the knob. A window
opens to prompt you for
further selections.

Turn the knob to move the
cursor in the window to the
field you want to change.

nu1

Push the knob here, then
turn the knob to scroll
through the selections for

Push the knob. A second,
smaller window may open
to prompt you for further
selections.

PVsource CONRF _LOFE

12:06: 86

ou [

Push the knob here to

time constant.

|
I_LocP-‘Jun__ coFPhNnBl

QU IPUsoyrce
*5?19;?31

window.

OUTEW_ |
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Figure 3-5.
Windows Update to Prompt for New

Information as Selections Are Made

| _ CONF__0O
lpﬂOF_Nnn_
USQuUnee el
Ent ] st
PID_Tuwee_
RentPare |
[=2HE-LOF lo:d1:D2 Turn the knob to move the
L vz M oo ke N A :
Fllaniroe cursor to the field you want
nt.l_Hoct____E to change.
PID_Ture___5i

Push the knob. A window

oI

opens to prompt you for
further selections.

Push the knob here, then
turn the knob to scroll
through the selections for
PVsource.

Dimension Control System

| _CONF_LOPR
ILO':P_‘J\\I-_.. oorhnfl Turn the knob to scroll
Tl L e
nklLvrol
LEnd o)
AL
| CONF_LOPER 12:17:3é
Loor Mub LoorNnd | Push the knob when you
reach the new selection to
Y] P ,.’ - enter your choice.
nk.Lrol
LEnd
CONF_LOPE

The window automatically
updates to prompt you for
more information required
by your selection.

Look_Mum___LoolPNmEl

HOME

OUTEW_1
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Graphic Icons and Screen Display Groups

Figure 3-6.

Operation Graphic Icon
Titles and Screen Display
Groups

Figure 3-7.
Configuration Graphic
Icon Titles and Screen
Display Groups

3-12

Dimension graphic operator interface display screens are divided into two
groups: Operation screens and Configuration screens. Each group is further
divided into six functional groups represented by graphic icons (see Fig. 3-6

and Fig. 3-7)
& | UNIT OPERATION
@ OVERVIEW DISPLAYS
OPERATION PROGRAMMER DISPLAYS
ICONS
LOOP DISPLAYS

LOGIC/MONITOR DISPLAYS

ALARM DISPLAYS

CONFIGURATION s
ICONS —

UNIT CONGIFURATION

TAG NAME CONFIGURATION
PROCESS CONFIGURATION
DISPLAY CONFIGURATION
I/O SETUP AND CALIBRATION

COMMUNICATION SETUP

The first icon in each group represents the Unit screen. Upon power-up, the
first screen displayed is always the Unit Operation screen. The following steps
demonstrate how to switch between Operation and Configuration screens:

¢ Select the unit icon using the diamond key

« If you are not in Full access level, the Full passcode must be entered
on the Unit Operation screen in order to access the Unit Configu-
ration screen. See Section 3 “Entering Your Passcode” on page 3-15.

« Rotate the knob CW to select Configur_Select. Push the knob to
enter. This switches the display to the Configuration screens.

 To return to Operation Screens, press the left macro key, which is now

labeled OVIEW _1.

Dimension Control System
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Operation Screens

Selecting Icons and Screens

Display screens (Operation and Configuration) are organized in a
horizontal / vertical software hierarchy:

A set of six graphic icons displayed on the right side of the screen shows
where you are located vertically in the hierarchy. The currently active icon is
always displayed in inverse video.

The Diamond Key is used to select Operation and Configuration icons and
screens. Use the Diamond Key to move UP and DOWN (vertically) through
the screen display hierarchy from icon to icon, and to move LEFT and
RIGHT (horizontally) from screen to screen. See Section 3 “Diamond Key
(Four-way Keypad)” on page 3-5

Refer to Fig. 3-8. The screens (and functions) accessible at each icon in the
Operation area are as follows:

UNIT OPERATION — Change date/time, enter passcodes (access),
change display screen contrast, memory card operation, set screen
backlighting mode, and system mode (warm start or cold start). Also
used to gain access to Configuration side of Dimension.

OVERVIEW DISPLAYS — 16 User-defined Overview displays are
available, with ten different types (configurations) available.

17\ PROGRAMMER DISPLAYS — Program Run and Build screens, Program
~ Options window, Profile Display window. Up to eight Programmer
Displays are available.

LOOP DISPLAYS — User-Defined Loop display screens, loop control
windows, loop auto-tune windows. Up to eight Loop Display screens
are available.

4/}| LOGIC/MONITOR DISPLAYS - Five Logic/status display screens
are available.

ALARM DISPLAYS — Up to four Alarm Status and Limit Setting screens
are available.

Dimension Control System 3-13
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Figure 3-8.

Map of Dimension Operations Screens

UNIT OPERATION

|< OVERVIEW DISPLAYS 1-16 >|
OVIEW..1 OVIEW..2 OVIEW..3 OVIEW..14 OVIEW..15 OVIEW..16
|< PROGRAMMER DISPLAYS 1-8 >|
PROGRUN1 PROGRUN2  PROGRUN3  PROGRUN4  PROGRUN5 PROGRUN6 PROGRUN7  PROGRUNS
|< LOOP DISPLAYS 1-8 >|
LOOP..1 LOOP..2 LOOP..3 LOOP..4 LOOP..5 LOOP..6 LOOP..7 LOOP..8

| < LOGIC/MONITOR DISPLAYS 1-5 >

LOGIC..1 LOGIC..2 LOGIC..3 LOGIC..4 LOGIC..5

|<7ALARM DISPLAYS 1-4_>|

LOOP_ALM INP_ALM1 INP_ALM2 ALM_SET

D Note: The number of Programmer, Loop, and Alarm displays is dependent on the
Model ordered.

3-14

Dimension Control System

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



User’s Manual

Graphic Operator Interface

Unit Operation Screen

Figure 3-9.
Unit Operation Screen

The Unit Operation screen shown in Fig. 3-9 is the first screen displayed
when Dimension is powered up.

TRIT FIGEEN The following information and functions are
T {wesODal c@E: 1@ E r available at this screen:

aeom—l7: 8818
I-I:'.E?-:_: F 'g LL
Sl e TimeODay — Displays real time in standard
R KL ISR, 24-hour HH:MM:sS format. User-accessible.
CondLul _Bagic
et G Date — Displays current date in standard
“WE.Mode_WarmsLrt MM/DD/YY format. User-accessible.

[ETART] [STOF]

Access — Displays current Access level (FULL, LIMITED, NONE).
User-accessible. (A window permits passcode entry.)

Contrast — Displays value 8-25 (factory default = 18) representing the
current display contrast/brightness level. User-accessible.

Mem _Card — Permits user to read from, write to, format, delete files, or read
the directory of a memory card. See Section 3 “Saving Unit Configuration
Data” on page 3-53.

Backlite — When selected, a window opens in which you may select SET
and then select 0N (backlight always on), 0 FF (backlight always off), or
cYcLE (backlight turns on and off at specified times). The ON and OFF
fields allow the user to set the on/ off cycle times.

|:| Note: 1o extend the life of the backlight, turn off when not needed.

Conf_LvIl —Permits user to select basic or extended levels of
configuration capabilities.

Configur — Allows user to switch between Operation and
Configuration Screens.

Sys_Mode — Indicates system was powered up with a warm start
or cold start (default factory configuration).

01_Version - Displays software version of operator interface.

Entering Your Passcode

Dimension Control System

If passcodes have not been assigned to your system (ACCESS = FULL on
Unit Operation screen), you may disregard this topic. If passcodes have
been assigned, obtain your passcode from your operations supervisor and
proceed as follows:

3-15
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1. When you attempt to access a restricted function or screen, the system
will display a message instructing you to enter the correct passcode.

2. From any screen in the operation group, use the diamond key to access
the Unit Operation icon, Fig. 3-9. To access this icon from the configu-
ration group, press the left macro key OVIEW_1 to return to the
operation group and then use the diamond key.

3. Select the ACCESS field and the window shown in Fig. 3-10 displays.

4. Use the knob to select the Enter_ field.

Figure 3-10. UNIT B _Z8:3@s0d 5. Press ENTER. The first two digits of a
Passcode Access Window i imeCDa__281 231 82 6-digit passcode will be highlighted.
- Il £

6. Turn the knob CW or CCW until the first
two digits of your passcode display.

7. Press ENTER. The second two digits of
the passcode will be highlighted.

8. Enter the correct number. Repeat this
procedure for the final two digits.

i
S Mods Harastrt
| [ETRAET] [STOP1]

9. If your passcode entry is correct, the system will display an ACCESS
GRANTED message.

|:| Note: You may attempt to enter the correct passcode as many times as you wish.

10. Close the window. The system will now display the new access level in
the ACCESS field. You may now access functions and screens available
under the access level you selected.

Overview Display Screens

Dimension can be configured to display up to 16 user-defined Overview
displays. These screens permit viewing and control of your process in a
variety of formats.

To access Overview displays, from the operation group press the diamond
key until the Overview icon displays. To call up specific Overview displays,

press the diamond key LEFT or RIGHT.

Overview displays can be configured in the form of X-Y graphs, horizontal or
vertical bar graphs, or text displays in one, two, and three times normal size.

3-16 Dimension Control System
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Figure 3-11.
X-Y Chart Overview
Display

Dimension Control System

|:| Note: See Section 3 “Ouverview Display Configuration” on page 3-43 for
procedures in changing parameters, and Table 31 (on page 3-46) for a list of
availabledisplay parameters.

The following are default overview screens and types of screens that can be
configured. They may have been changed for your application.

X-Y Chart Overview Display

As shown in Fig. 3-11, the X-Y chart Overview display option features an
X-Y graph combined with information in text format. Up to four of these
displays can be configured, with each display trending and displaying two
user-selected variables. The time base for sampling is seconds, minutes, or
hours, with a sampling rate from 1 to 100.

"\ REF NUMERIC FIELD

REF#MARK LINE

2
5
E
T
P
]
T
0

FrocUrBl— 130 .
SetFntal i3

Dew_B - .
LrModedl ___Manuwal
[LSTARTI [STOF]

20

The horizontal axis displays one sample per pixel, with the cumulative time
displayed every 20 pixels. The vertical limits are user-defined, and the
vertical axis is 50 pixels high. The value of the reference mark and the units
of the X and Y axes are displayed at the top of the graph. For example, the
units displayed in Fig. 3-11 are degrees Fahrenheit (°F) and seconds.

By moving the cursor to the REF numeric field at the top of the graphic
display and pressing ENTER (see Fig. 3-11), a horizontal reference mark on
the right margin of the screen can be displayed and moved along the Y axis
by turning the knob. As the reference mark moves up (CW) or down (CCW)
on the graph, the precise value in the REF field changes accordingly. The
graph itself can consist, for example, of the selected process variable; and, if
selected, the associated setpoint versus time.

This screen also displays up to four lines of user-selectable information
below the graph. If the cursor can be moved into a field, the variable can be
selected and manipulated.

3-17
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Figure 3-12.
X-Y Overview Display

Figure 3-13.
Horizontal Bar Graph
Overview Display

Figure 3-14.
Vertical Two-Bar Graph
Overview Display

3-18

This screen also displays up to four lines of user-selectable information
below the graph. If the cursor can be moved into a field, the variable can be
selected and manipulated.

X-Y Overview Display

OUTEW__1 0O 11:38:40

0.0 9C Y5 HhS -

[LSTARTI [STOFR]

The X-Y Overview Display is identical to the
X-Y Chart Overview display, except that no
text is shown, thus providing increased
graph display resolutions (see Fig. 3-12).

Horizontal Bar Graph Overview Display

OUITEM__& 0O 12301

Pasivan

WS

-
110,90

LSTRRT]

(STOP)

\/Aavéiaanl DA

Nranlkl M

QUTEW__3 0O 12:81:38

Frocvl ‘o El
1
¢ ] SetPnifl ‘o |
W %
1 '
4 ; Dew 2] N
o 28.9
« [ utPut_1 %
— 1 e.e0
CSTRET) [STO= ]

As shown in Fig. 3-13, the horizontal bar
graph Overview displays two
user-selectable variables in bar-graph
format and up to five lines of variables in
text format. The horizontal ranges are
user-selectable. If the cursor can be moved
into a text field, the variable can be selected
and manipulated.

verview Displays

displays can be user-defined as two-, three-, or
graph configurations include:

Two-bar Graph — On the two-bar graph, the
vertical axis displays tick marks. The
variable tag name is displayed to the left of
the vertical axis of each bar, and numeric
values are displayed in large characters to
the right. Four lines of user-selectable text
and variables can be displayed to the right
(see Fig. 3-14).

Dimension Control System
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Figure 3-15.
Vertical Three-Bar Graph
Overview Display

Figure 3-16.
Vertical Four-Bar Graph
Overview Display

Figure 3-17.
1X Mixed Numeric/Text
Overview Display

Figure 3-18.
2X Mixed Numeric/Text
Overview Display

Dimension Control System

QUIEW__3 0O 12:33:36
£
- |&
=
4/H

b
69.9 33art.4 BT.60 K
Anlaln_1 £9.49 wis

| [START] [STOF] m

-T2

mOD Eom-SromTm
- ES—TTm-imun
o

OUIEW__4 [0 12:35:32

moOT Rom-SromT
MO RS —ITTm-imun
o me

e I —ETm—-E
__

—mo=
e

Th.1  337.4 -167.3 &7.60

[STARTI [STOPR]

Three-bar Graph — The three-bar graph
displays three labeled bar graphs, numeric
values below each graph, and one line of
user-selectable text and variables (see

Fig. 3-15).

Four-bar Graph — The four-bar graph display
is identical to the three-bar graph except
that four bars with no user-selectable text
and variables are displayed (see Fig. 3-16).

Mixed Numeric/Text Overview Displays

Mixed numeric/text Overview displays can be user-configured to display
numeric values and text in four possible modes:

[(OUIEMW__7 12:39: 21
FrocUral £9 .9 daF
SetPntol T3.6 daF
Diew_@1 -3.7 dgF
Reulot._1 1.29 =
Dirout_1 @.88 %
LietModed]l _ Auto
Gain__B81 1.6808
Reset_@] @. B8 rm
Rate__B81 B.HEMmin
MankReset. A.8 :

OUTEMW__& 12:41:

LPHODEOL Auto
PROCYROL 69 .9d9F
SETPhTOL T13.6d9F
OuTPUT_1 -3.35 #
DEV_01 -3 . fd9F
GATh__id 2

RESET_01

RATE..01 9 . 12

[STARTI [STOPR1

1X Text Mode — Displays up to 12
user-selectable variables in normal text
mode. If the cursor can be moved into a text
field, the variable can be selected and
manipulated (see Fig. 3-17).

2X Text Mode — Displays up to eight
user-selectable variables as numeric
characters two times larger than normal
text. Displays tag names at normal height
(see Fig. 3-18).
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Figure 3-19.
3X Mixed Numeric/Text
Overview Display

Figure 3-20.

3X Text 4 Mixed
Numeric/Text Overview
Display

FI!II::IIEIF.'JELEN__S [m] 12=3?=31
70 . 1doF

SETPhTiL
15 . 0Od9F

LPHODEDL

Auto

OutPut_ 1 -1.22 % |
e =3 . 5 doF|gwm
Gain__@1_— — "i,60 |[gHs

Reset._A1 B.808r“m

| [START]1 [STOF]

DUIEW_18 Bi:13

PROCYROL 27 ] goc

@.@"c
Z2{.9¢ |f=
Manual

[START] L[STOF]

on
[xx]

DEV.01

OEENEE:

3X Text Mode — Displays three
user-selectable variables as numeric
characters three times larger than normal
text. Also displays tag names, engineering
units, and up to seven lines of
user-selectable text and variables. If the
cursor can be moved into a text field, the
variable can be selected and manipulated
(see Fig. 3-19).

3X Text 4 Mode — Displays four
user-selectable variables as text or numeric
data three times larger than normal text
(see Fig. 3-20).

Programmer Display Screens

Figure 3-21.

Program Status Display

3-20

Programmer Terminology

From the operation group, press the diamond key UP or DOWN until the
Program icon is displayed. The system will display a Program Run screen
(see Fig. 3-21). The Program Run screen is used to select, start, hold, run, or

modify a recipe.

[ PEOGRUNL O 12:49:64

FaModedl ___Eun
trtParl__Start
_Sewdl — ARIA@I45 @
T B

CurSedd] 2 .

Gyetotol 1=

m_Gr

EIDEGPPI 1
vwats :

Pa0et ion__Enter

FaBuild Build

[ [STARTI [STOF1] a

D Note: Refer to Section 5, Real-time
Programmer, for details on Program-
mer operation and configuration.

Program Run screen functions are as
follows:

PgMode# —SelectRun or HoldOper mode.
Other messages that are displayed are
Program End orHold (program hold)

StrtPgr# —Opensawindow to select a recipe to start at a starting segment,
select the recipe (which automatically selects the starting segment of the

recipe), and to start the recipe.

Dimension Control System
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T_Seg# — Displays time into segment.

T_Left# — Displays time left in recipe.

Pg#Spt# — Displays program setpoint.

CurSeg# — Displays the number of the current segment.

CycCnt# — Displays the number of programmer recycles remaining.
Alm_Grp# — Displays the currently active alarm group (1-5).
PID_Grp# — Displays the currently active PID group (1-5).

Evnts — Displays status of the 12 events.

PgOption — Opens a window which allows the entry of parameters for
Time Of Day Start, Start Date, Time of Day Start Segment, Time of Day Start
Enable, Programmer Fast Forward, Abort, RemoteStart, Remote Start
Segment, Profile Bias and Time Base selection.

PgBuild — Opens a window to access the program Build (PgBuild)screen.

Loop Display Screens

Figure 3-22.
X-Y Graph Loop Display

Dimension Loop displays are used to monitor process variables and control
the operation of PID Control loops in your Dimension. Refer to Section 4,
Process Control and Monitor Loops, for information on Control and Monitor
Loop conﬁguration/ operation.

From the operation group, press the diamond key UP or DOWN until the
Loop icon is displayed. To call up specific Loop displays, press the diamond
key LEFT or RIGHT to scroll through the displays.

The following items are available on the LOOP display (see Fig. 3-22):

LOQP__.1 ®&zisxi@ ProcVr# — Displays the actual value of the
Erogrgi—18]:3:f W process
eu_Hl =i . % "y
Renfarol—12 8424 = SetPnt# - Used to view/alter the desired
A ——-9%a3 value of a control loop.
=i | p— T P
EHSF -:;Bl_f sl it Dev_# - Displays the difference between the
PR SR L AhEs actual and desired values.

“TSTAKT] [STOF]

Dimension Control System

LpMode# - Used to view/alter the loop mode between Auto (closed loop)
and Manual (open loop) control.

RevOut_# - Used to set the reverse (heating) output in manual mode,
displays calculated value in auto mode.

3-21
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Figure 3-23.

X-Y Graph Loop Display

3-22

DirOut_# - Used to select the direct (cooling) output in manual mode,
displays calculated value in auto mode.

Gain__# - Used to set the PID Gain parameter for the active PID group.
Reset_# - Used to set the PID Reset parameter for the active PID group.
Rate__# - Used to set the PID Rate parameter for the active PID group.

SptSrc# - Used to select the setpoint source. Can be either Operator,
Programmer, or Remote.

Setup SetParms - Used to open a window that allows setup of additional
loop parameters as shown in Fig. 3-23.

|:| Note: Loop Displays may also be used configured as horizontal bargraphs,

XY charts, or 3X_Text.

CooP.___18 Oo:ove: Loop Mode# — Used to view/alter the loop

mode between Auto (closed loop) and
Manual (open loop) control.

%:c;n;-sagi_ln anua ;

SpLsSy - T

Hanfeeti_—_ 8. 80 %
iDore1

SptSrc# - Used to select the setpoint source.

Can be either Operator, Programmer, or

Remote.

ManRset# - Used to set a Manual Reset (or

output bias) value.

PID Grp - Used to select which PID group (1-5) will be displayed/set in the
next three parameters.

Gain - Used to set the PID Gain parameter for the selected group.
Reset - Used to set the PID Reset parameter for the selected group.
Rate - Used to set the PID Rate parameter for the selected group.

Autotune - Opens a window to allow access to the autotune function
setup window.

Logic Display Screens

VF

Dimension Logic displays are used to monitor the on/off Events in your
Dimension. Refer to page 3-49 and Section 7, Logic Functions, for details on
Logic operations. Fig. 3-24 shows the five user-configurable Logic displays.
Logic_1 Screen and Logic_2 Screen provide examples of a programmer
event status and a digital input/output screen. Note that four sets of termi-
nology for on/off may be defined. Default sets are On/Off, Open/Closed,
True/False, and Run/Stop.

Dimension Control System

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



User’s Manual

Graphic Operator Interface

Figure 3-24.
Logic Displays (5 Total)

Logic_1 Screen

Logic_2 Screen

Logic_3 Screen
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]
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33
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[START] L[STOF] m

Logic_5 Screen

[ LOGIC__5 O

lB:458:14

REmtIN_18___0f §
EmtIN_11___ 0Of§
RmtIN_12___0ff
Rt IN_13_0f f
FEmt.IN_14___ 0§
Rt IN_15___0f f

[

5

[LSTARTI [STOF1] a

|:| Note: If your unit does not contain a Real-time Programmer,

Logic screen 1 will be blank.

47k From the operation group, use the diamond key to select the Logic icon. To

call up specific Logic displays, press the diamond key LEFT or RIGHT.

As shown in Fig. 3-24, variable tag names are displayed on the left side of
the screen and current status is displayed to the right.

Alarm Display Screens

The Dimension system includes two types of Alarm displays to help the
operator with alarm handling during daily operation: Alarm Status displays

and the Alarm Setup display.

key LEFT or RIGHT.

Dimension Control System

oL To access Alarm displays use the diamond key to select the Alarm icon from
the operation group. To call up specific Alarm displays, press the diamond
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|:| Note: Refer to Section 6, Alarms, for information on Dimension Alarm
configuration/operation.

Loop Alarm Status Display

Figure 3-25. SLOOF _HLA O 129
Loop Alarm Status Display Alermedi Mo _Ala
|

As shown in Fig. 3-25, the Loop Alarm
status display is used to monitor process

-
£ 5_3 Tf [T°E deviation alarms for control loops.
Al zrwesid Low__Te

“TETART] [STOFT

Input Alarm Status Display

Figure 3-26. ITHF_ALHIL 1] As shown in Fig. 3-26, the Input Alarm
Input Alarm Status Display InPAlNEL_ No_Alarm status display is used to monitor high and
]EE — :,'13. :E| it low alarm limit status for analog inputs.
] b E el A
[ S TS P = m
InPALlmBE __Mo_Rlarm

LSTAET] [STOF]

Alarm Setup Display

As shown in Fig. 3-27, Dimension alarm types are listed on the Alarm Setup
screen. To check or modify specific alarm limits, first move the cursor to an
alarm type in the list, press the knob, scroll through a list of input or loop
numbers, and then press ENTER to display a window. At the FULL or
LIMITED access level, alarm limits displayed in the window can be modified.

Figure 3-27. ALH _GET eI For analog input alarms, high and low input
Alarm Setup Display InPutAln__AMLGIN_ I alarm limits can be set for each input. For

Sk A —Coaehndl loop alarms, an alarm group number along
with highhigh, high, and lowlow, low limits
for both process variable and process
deviation and process alarms can be
selected. Five groups of alarm settings are
provided for each control loop.

FE
LS5TART] LSTOFP] R 9=
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Figure 3-28.
Alarm Status Display

[ [STAKTY [STOF]

Alarm Acknowledgment

When an alarm becomes active the Alarm icon begins to flash, regardless of
which Dimension screen is currently displayed. For unlatched alarms, the
Alarm icon stops flashing when the condition that caused the alarm clears.
Latched alarms require operator acknowledgment of the alarm to stop the
flashing alarm icon.

Note: On the Alarm Display Configuration screen, you may enter
alarm-specific messages that will be displayed when the help key is pressed at
the Alarm Status screen when an alarm is active. Refer to Section 6.

Acknowledge alarms as follows:

1. From the operation group use the diamond key to access the Alarm
Displays icon. The system will display the Alarm Status screen shown
in Fig. 3-28.

LGP _ALH ST ERTE S 2. If necessary to access the active alarm,

R ' use the diamond key to access the Input
jarmee—No-gparn Alarm Status Display.
jarmaps_Ho-Bjarn 3. Use the knob to select the alarm you
jarmspe_Ho_Qlarn wish to acknowledge.
larmss_HNo_Alarm

4. Press the Help key to display a
user-entered help message, if any.

5. Press ENTER to acknowledge the alarm. If the alarm cannot be acknowl-
edged (example: an open sensor), the alarm description will not change
and the icon will continue to flash. If the alarm is acknowledged, the
description will change to “NO ALARM” and the icon will stop flashing.

Configuration Screens

Dimension Control System

Selecting Icons and Screens

Configuration screens are organized in a horizontal / vertical hierarchy:

A set of six graphic icons displayed on the right side of the screen shows
where you are located vertically in the hierarchy. The currently active icon is
always displayed in inverse video.

Use the diamond keypad to select Configuration screens described in the
following sections.
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Refer to Fig. 3-29. The screens (and functions) accessible at each icon in the
Configuration area are as follows:

comf| Unit Configuration Screen — From the operation group, the Unit Config-
uration screen is accessed by first pressing the diamond key UP or
DOWN until the Unit icon is highlighted. Then turn the knob CW to
selectConfigur_Select and press ENTER. (If the system access level is
“NONE”, or “LIMITED,” you must also enter the correct passcode.)

corf| The Unit Configuration screen is used to configure or perform

a variety of unit or system level functions: passcode assignment,
changing access level, building macro key functions, setting system
power up mode, running built-in self diagnostics, enabling/disabling
screens and displaying the model number and options installed in
your unit.

nsame Tag Name Configuration Screens — Tag Name Configuration screens are

~ " used to modify eight-character parameter tag names and screen titles.
Whenever a tag name or screen title is changed, the change is reflected
anywhere the tag name or title is used. On Tag Name Configuration
screens, both the original (default) names and new names are displayed.

e Process Configuration Screens (Patch 1/0) — Process Configuration

" screens are used to configure and modify Dimension system control
strategy including loops, real-time programmers, alarms, logic and
I/0O patching.

coer Display Configuration Screens — Display Configuration screens are

" used to select the format and configure the content of Dimension
Operation displays. A variety of selections permits you to choose what
information is displayed and how it is displayed.

I/0 Setup And Calibration Screens — These are used to set up and

" calibrate the inputs and outputs on the Dimension I/ O modules.
Functions performed on these screens include I/ O type selection,
zero/span adjustment, engineering units selection, decimal and
mnemonic selection, time proportioned, cycle time, and high and low
limits selection. Dedicated screens are provided for specific input and
output types (analog inputs, analog outputs and digital outputs).

,’_’ !"‘
I
ro

Cot Communications Setup Screens — These screens are used to configure

" EIA-232, EIA-422, or IEEE 488 communications. If multiple Dimension
systems are connected on a network to a supervisory PC, this screen is
also used to assign a network address to theanalop I/O. (See
Appendix B, Serial Communications, for more information.)
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Figure 3-29.

Map of Dimension Configuration Screens

CORF

DIZPL
COMF

UNIT_CNF

m

<« TAGNAME — |

TAG NAMES  GLOS_SYS GLOS_PRG GLOS_LOP GLOS_IO

|- CONFIG >
PATCH 1/0 CONF_PRG CONF_LOP CONF_ALM CONF_LOG  CONF_OUT
[ DISP CONFIG -
DISPLAYS DCON_OVR DCON_PRG DCON_LOP DCON_LOG DCON_ALM

|«— INJOUT ———»]

INPUTS ANA_OUTS  DIG_OUTS

1/0 CALB

«——— COMM ——>

COMMUNIC 232_PORT 422_PORT IEEE-488

Note: Some screens may not be accessible depending on the model
options purchased.

Dimension Control System
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Unit Configuration Screen

COMF

Figure 3-30.
Unit Configuration Screen

The Unit Configuration screen is shown in Fig. 3-30. A brief description of
each parameter’s function is provided here; the following sections provide
more detailed instructions.

Full_Acc —Displays passcode for full

| _ UNIT_CHF O B83:
Full_Acc_ A@-@G@- access to all parameters. User-accessible.
Lmtd_Acc____BE-B6 -
Chra_Lwl__ FULL
Macrokdl__ [START Lmtd_Acc — Displays passcode for limited
Racrokye _LsTOR] access to all parameters. User-accessible.
LmStFunc___SetFun
Diadnost___Enter
SerEnable—getScor Chng_Lvl — Displays current Access level

Ortion 2__Enter

(FULL, LIMITED, NONE). User-accessible.

OUTEMW_1 HOME

MacroKy1, MacroKy2 — Opens a window to allow these keys to be
user-defined macro functions.

Sys_Mode — Sets and displays system power-up mode. WarmStrt selected:
all settings are saved. ColdStrt selected: only calibration saved.

WmStFunec — Opens window to allow the operator to set multiple functions
to be executed onan Auto_Restart-warmstart.

Diagnost — Opens window to run diagnostic test of Dimension perfor-
mance. Also displays Software revision level.

ScrEnable — Opens a window to allow turning on/ off groups of screens.

Option 1, Option 2 — Used to display options that were purchased and
are available with the current hardware.

Unit Configuration Screens

3-28

Setting Up Security Access Passcodes

You may configure your Dimension system for one of three security access levels:

e FULL —Full access granted (operation and configuration)
e LIMITED — Partial access granted (operation)

e NONE —No access granted (view-only)

With the NONE or LIMITED level set, system users must enter a 6-digit
passcode (three 2-digit fields, 00-99 in each field) before they can gain full or
partial access to the system. With no passcodes configured (FULL status), all
users may access all system functions.

Dimension Control System
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Figure 3-31.
Unit Configuration Display
with Full Access

Figure 3-32.
UNIT Operation Screen

Figure 3-33. (R)
Passcode Access
Window

Dimension Control System

Upon system power-up, the first screen displayed is always the Unit
Operation screen. The currently active access level is displayed in the
AcCESS field. If LIMITED or NONE is displayed, a user must enter at least
one passcode in a window that appears when the ACCESS field is selected.
If the correct passcode is entered, the desired access level is granted.

Security access passcodes are set up as follows:

1. With the unit in the default“FuLL" access mode on the UNIT operation
screen, use the knob to access the Configur_Select. The system will
display the Unit Configuration screen shown in Fig. 3-31.

2. Use the knob to select the FULL_AcC field.

(Default *FuLL" = full access granted.)

3. Select the three 2-digit codes.

4. Move the cursor to the LMTD _Acc field and enter codes in the

same manner.

| UNIT_CHF
Full _RAcc____ B8
Lmtd_Acc__ @@
Chna_Luvl___FU
Macrokdl [ S
Macrokyz_ L[S
Sus_Mode____Wa
WmStFunc___Se
Dizagnost__En
ScrEnable__Se
oetion 1 En
Ort ion 2 En

| OUTEW_1

Move the cursor to the CHNG _LVL field.
Select the access level you wish to
activate: FULL, LIMITED, or NONE.

The access level you selected will be
displayed in the CHN G _LVL field and the
access codes you entered will be blanked
out.

Press the OVIEW _1 button and the
Diamond Key to access the Unit Operation
screen (see Fig. 3-32). The access level you
selected will be displayed in the ACCESS
field.

8. TogainFULL or LIMITED access, select the ACCESS field, and enter the
correct passcode in the window (see Fig. 3-33). When you close the
window, the current access level will be displayed.

UMIT BT:E5:35

TineODay__B7:85: 35 | o
Dat.e A 21,95

Access__ [LIMITED
Contrast
Mem_Card___Enter
Backlite___0Of f

Conf_Lwl___Basic
Conf idur__Select i

Sus_Mode__WarnStrt |[Glde

8686

LSTARTI [STOFP] m

UNIT

Br:a
ipson-e—97:99:33 1€

[ Tw il {wk =]

Enter Paccdrnde
ACC = |LIMITED
Enter_vvu-uvu-vv

Close_lUn_CLOSE

Sys_Mode___WarmStrt -|

[LSTARTI [STOF] m

Important: To remove passcode protection from the NONE or
LIMITED level, you must first enter the correct passcode in the

ACCESS field on the Unit Operation screen. You must then access the
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Unit Configuration screen and enter six zeros (00-00-00) into the
passcode field. Passcode protection will then be removed from the
system and “FULL” access will be allowed.

Defining Macro Keys

The labels and functions of the two macro keys located directly below the
display screen on the operation side may be redefined for any time during
operation. With these keys, you have the ability to simplify operation by
redefining each key to perform a selectable function for a specific loop.

Note: The macro keys on the operation side are labeled START and STOP as
factory defaults. However, the macro keys are not defined to perform any
function under operation when supplied by the factory.

Macro key labels are displayed on the bottom row of all operation screens.
Configure macro key labels and functions as follows:

1.

3-30

Use the diamond key to access the Unit Configuration icon from the
configuration group. The system will display the Unit Configuration
screen shown in Fig. 3-34a.

Use the knob to select the MacroKy1 field.

The system will display the macro key Setup window shown in

Fig. 3-34b.

Use the knob to select the LpPgNmbr field shown in Fig. 3-34b. Select
the number of the control loop and programmer to be activated.
Multiple loop / programmer assignments can be made to one macro key.

To rename the key, select the [START] field. The cursor will highlight the
first character field of the 8-character macro key label.

Note: Each macro key label can consist of up to eight characters. All ASCII
characters are available, including uppercase letters, lowercase letters,
numbers, special characters, punctuation, and spaces.

Use the knob to select the desired character and push to enter the
selection. The character will be entered in the first field and the cursor will
highlight the second character field. Repeat this procedure until you have
entered a character (or space) in each character position in the label.

Use the knob to select the first function you wish to perform with the
macro key, shown in Fig. 3-34c (PgStart in this example).

Dimension Control System
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Figure 3-34.
Defining Macro Keys
Fig. 3-34a Fig. 3-34b
LNIT_CNF gv:52 UNIT_CKFE 083 32:295
Full _Roc__ @1-081-01 L PE#nbyr
MLduFos P l-B2-02 (STHRT ) HH
h{nq_,n_--r, FULL Lriode Notfiotud
“ Pestart ___NhNotRobLwd
Macroksl__[[STRARTI | ParMode “oLAcLud
Macroksz __ TS TUF ] Ll (=] otAcLvd
S -1-:0:*_1»:!5"':-6','*', Kt*qﬂc NotHctvd
WnStFune . SetFuncs ot NotActud
Diagnost_Enter FEeulut NotHActud
SorEnable_Setforns Cloze_Wn__CLOSE
weLion L_Enter
oevion 2 Enter I
cTEN 1 HOME | OUIEW.1 HOME
Select Macro Key 1 or 2 Select Loop/Programmer Number
Fig. 3-34c Fig. 3-34d
UNTY _CHNFB _GB8:a3:25 [[UHTT CRFE _68:4d7:G=
LePahnke __ Loorhpa !l [onN INF
ForARTT —CSTRRTY el
2Hoce ctiuats o [
k'nm.arf_ Rt U At ME He m
Paloce Hotiyuatild 109 Ho
Hoort ctivatd /e | Ro B
“eLSre— _NotRcectlwd — No
DirQut lotRctud (A o
FRaevlul______ _HotRctud N N0 NP
Close bn. _CLOSE 70 CL
AL
It
CUTEH_1 HOME | OUIEW_1 HOHME

Select Function and Activate Desired Field

Dimension Control System

8.

Select Program or Loop Operation Parameters

The system will display Activatd and NotActvd in this field when the
knob is turned. Entering Activatd will enable you to program the
function (Fig. 3-34d). Functions are as follows:

LpMode — Allows setting of the control loop mode. Choices are
Auto orManual.

PgStart — Allows selection of the Recipe to start when the PgMode
parameter is set to Start.

PgMode — Allows selection of the real-time programmer action. Choices
are Run,Hold,orStart.

Abort — Allows setting the abort function to Enable orDisable. When
enabled, the abort sequence will be activated.

SptSrc — Set the setpoint source for the loop to Operator, Remote,
OorProgrammer.

Dir0ut — Set the Direct output percent to a selected level if the loop is in
manual mode.

RevOut — Set the Reverse output percent to a selected level if the loop is
in manual mode.
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9. When you are finished making selections for this loop/programmer
combination you may repeat this procedure for another
loop / programmer combination.

10. Repeat the above procedure to enter a new label and function for the
second macro key.

Setting System Start Mode

Dimension can be set up to handle memory contents in one of two ways
when line power is removed from the system:

+ WARM START - All parameters and data residing in memory will be
maintained by battery power (up to several years) after a
power-down and the system will resume where it left off when
powered up again.

« COLD START - All data residing in memory will be erased when line
power is removed. The original factory default settings for all param-
eters and data will be in effect when the unit is powered up again.

Note: Analog input/output calibration and configuration is retained in
separate memory and is not affected by a system cold start.

Set the system start mode as follows:

Figure 3-35. FOHITChE 1. Use the diamond key to move to the

EEXE
Selecting WarmStart or i i ion i i iol1-
CoIdSta?t Full fioo. BE-B0-8 Unit Configuration icon in the clonﬁgu
Lutd_Aoc_ BO-BG6-8 ration group. The system will display
Chra_Lwl____FULL S . .
- the Unit Configuration screen shown
Macrokydl __[STARTI] . .
MacrokuyZ STOF 1 in Fig. 3-35.
Sus_Mode__[ColdStr
HmStFunc___SetFumnc 2. Use the knob to select the
Diadnost.___Enter X
ScrEnable_SetScrn Sys_mode field.
ortion 1 _Enter -
Ortion 2__Enter 3. SelectWarmStrt orColdStrt. The mode
LOVIEW_1 HOME you selected is now active, and will

remain active until you change it again.

Warm Start Functions

Selecting WmStFunc opens a window to allow the user to execute a series
of commands when Dimension is powered up in WarmStart. As shown in
Fig. 3-36, the parameters shown in this window are as follows:
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Figure 3-36. THTT TRTE 53 LpPgNmbr - Selects the loop number.
Selecting WarmStart or
ColdStart Lv:-l-‘:s\hrbr_%. osm Nn
%";23 gfei. dg ‘ 3 Stl LpMode — Allows setting of the control
£ Bflode NolRod loop mode. Choices are Auto orManual.
SpLSrc Hoticotlx
Bll"l)l NoLRCcLu
roout : v
Clos=_ln

PgStart — Allows selection of the
to start when the PgMode parameter is
settosStart.

CUTEK.] HOME

PgMode — Allows selection of the real-time
programmer action. Choices are Run, Hold,
orStart.

Abort — Allows setting the abort function to Enable or Disable. When
enabled, the abort sequence will be activated.

SptSrc — Set the setpoint source for the loop to Operator, Remote,
OrProgrammer.

DirOut — Set the Direct output percent to a selected level if the loop is
in manual mode.

RevOut — Set the Reverse output percent to a selected level if the loop
is in manual mode.

Screen Enable

The ScrEnable parameter (see Fig. 3-37) allow the user to turn on or off all
the screens at a selected Icon level. When selected, a window opens as
shown in Fig. 3-38.

Figure 3-37. (L) [[ORTY_CHE O1l:1l UNI1T_ChIS  Bi:ia:1lo
i Full_Aco__80-¢0-00 Hot tuate Screens o
SelectingScrEnable Md A —Aa-aa-aa Dveccing - Or _'1
hna_ Lol __FOLL Prodranner_0n
. Looers_____ 0On
Macrokdl _[STRRT? Lo¥ic n
Lcrikis S0ty efocns—gh
. e —_— lossary
Figure 3-38. (R) lltlnsgru,..-_. '=.. LFuncs Ilji-_n.f i S-o:_gn
; 1adnost Entar &P Lond 19.0n
SetScrns window ScrEnsble[Serscrns ineLLLRL 0N
tion L_ERhYSF SOVUN 10 At
OPLion 2_Enter Clos=_Wn__[CLOSE]
JUTEN_ S HCOHE OUTEK_1 HONE

For each parameter in the window, select either On to enable the row of
screens or Off to disable them. When a row of screens is disabled (Off), the
associated icon will also be turned off and there is no access to that icon
level. The parameters in the window refer to the icon levels as follows:
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3-34

Overview — Overview screens

Programmer — Programmer screens I/'/\

Loops — Loop screens

Logic —Logic screens 'I,.-"'|'
Alarms — Alarm screens "é

TAG
Glossary — Glossary (tagname) screens N

Configure — Configuration (patch I/0O) screens |22

Dsp Config — Display configuration screens s |

Inpt_Outpt — Input/output calibration screens | Ear

)

Communicat — Communication screens CoMH

Diagnostic and Troubleshooting

Refer to Appendix D, Diagnostics and Troubleshooting.

Option 1 and 2 Information

Use the following procedure to display the features, functions, and capabil-
ities of the Dimension model you purchased.

1. Use the diamond key to move to the Unit Configuration screen from the
configuration group. The system will display the Unit Configuration
screen shown in Fig. 3-39a.

2. Use the knob to select the 0Option1 field. The Option 1 window will
display as shown in Fig. 3-39b.

Dimension Control System
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Figure 3-39.
Option Information
Fig. 3-39a Fig. 3-39b
| UHIT_CHF 11:14 ONIT_CHFE 11:22:38
Full Acc___H1-81-81 OPTION PURCH AUVAIL (W
Lmtd_Acc____BHZ2-B2-82 Looks 4 4
Chra_Lwl___FULL Prodrammt 4 4
na_lns & HE
Macroky¥l __[STARTI] Ana_Duts 4 B4
Macrokyz ___[STOP ] Local CI 5] 5]
Sus_Mode___WarmStrt Local CO 5} 5}
WmStFunc___SetFuncs RS422 1 1
Dizdnost.___Enter S232 1 1
R g
iom

Ortion 2 EnN er* Close_KWn. |[CLODSE

OUTEN_1 HOME

OUTEK_1 HOME

Fig. 3-39c Fig. 3-39d
| _ UHIT_CHF 11:25: | UNIT_CHFE 11:29:
Full Acc___H1-81-81 OPTION FURCH RAUAIL
Lmtd_Acc____BZ2-B2-82 Sedments oA ToH
Chra_Lwl___FULL Math Fuhcs 1 5]
Lodic 1 5]
MacrokyYl __[STARTI] Remote CI 16 16
Macrokyz___[STOFR ] Remote CO 16 16
Sus_Mode___WarmStrt p |[CoFrocessr 5} 5}
WmStFunc___SetFuncs | Serial MHumber:
Diadghost.___Enter 11111-11-111-1111

I%LPE?‘ PSPUD?Eaﬁl_lm
IElu:-se_Nh_ CLOSE

OUTEW_1 HOME

h
sorEnable_SetScrns (6
Qrt ion 1

Grtion 2 Enter—]
OWIEM_1 HOME

The following information is displayed in this window:

e Loops — The number of control loops

e Programmr — The number of real-time programmers

e Ana_lIns — The number of analog inputs

e Ana_Outs — The number of analog outputs

e Local €I —The number of local contact inputs

e Local €O —The number of local contact outputs

e 422 — EIA-422 communications

e 232 —EIA-232 communications

e 488 —|EEE-488 communications

¢ cLc — Custom Logic and Control
The number of options purchased with your Dimension is shown in the
PURCH column. The number of options available is shown in the AVAIL

column. The number in the AVAIL column may be altered by the user up to
the PURCH value or down to zero. For example, if you purchased a unit
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with four control loops and are currently using only two of the loops,
selecting 2 in AVAIL will temporarily remove loops 3 and 4 from the unit
until re-selected.

3. Close this window when done.

4. Repeat step 2 to select the 0Option2 field (Fig. 3-39¢c). The following
information is provided in this window (Fig. 3-39d):

e Segments — The number of profile segments

e Math Funcs —Math functions

e Logic — LOgiC

e Remote CI —The number of remote contact inputs

* Remote CO — The number of remote contact outputs

e CoProcessor — The number of co-processors (only available on
Model 8725)

Additionally, the Dimension serial number and any special CLC programs
(custom features) furnished by Eurotherm Controls Inc are displayed.

If you require additional items, contact your local sales representative or
Eurotherm Controls Inc.

Tag Name Configuration

Dimension uses a wide range of terminology to describe screen types,
recipe parameters, loop parameters, and inputs/outputs. For example, each
Operation screen in the system is labeled with a unique tag name on the top
row of the screen. Also, tag names for specific inputs and outputs are used
on many screens throughout the system. These tag names and labels are
stored in system “glossaries.”

“rma’| Tag Name Configuration screens are used to modify 8-character parameter
) tag names and screen titles. Whenever a tag name or screen title is changed,
the change is reflected anywhere the tag name or title is used on the
operation screens. On Tag Name Configuration screens, both the original

(default) names and new names are displayed.

D Note: All default terminology used in the Dimension system is listed and
defined in Appendix A, Graphic Operator Interface Terminology.
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Figure 3-40.

TagName Selection

Display

Figure 3-41.
Unit Tag Name

Configuration Display

Figure 3-42.

Programmer Tag Name
Configuration Display

Dimension Control System

Tag Name Configuration Screen

TadHNames [0 BS:H9:21

Sdstem_—_______Select
Prodrammer_—_Select
ContrllLoor___Select
Ins<0Outs Select |[HAME
PATCH
I
OUTEW_1 HOME

To access the tag name configuration screen,
use the diamond key to select the tag name

‘rae’ . . .

neme| icon from the configuration group.
The first screen in Tag Name configuration
is shown in Fig. 3-40. Use the knob to select
a tag name group type to configure. When
an item is selected, the Tagname definition
screen for that type displays.

System Tag Name Configuration

GLOS_SYS

12:11:44

20 TL
[T

OUIEMW_1

HOME

Use the knob to access the System Tag Name
parameters, and the screen shown in

Fig. 3-41 displays. The Unit TagNames
Configuration screen is used to change the
screen titles of all Operation screens and the
Unit Configuration screen. (Most Dimension
Configuration screen titles are not
changeable.) A screen title is displayed on
the top line of each Operation display, and
the title for each screen is unique.

FOor UNIT,UNIT_CNF,OVERVIEW, PROGRAM,LOOP,LOGIC and ALARM
screen titles, a one-line entry or window is displayed which you can scroll
through and modify the title of each screen.

When Unit Glossary setup has been completed, press the “HOME” macro
key to return to the Base Tag Name display shown in Fig. 3—40.

Programmer Tag Name Configuration Screen

t21:21

Pt odmMm——
ProdMams___|
Events
Patode
Prof ileSP__
T_Sed

O

TAG
A ME]

T

TH@IEE—0E | @

OUIEMW_1

To customize Programmer-related
tagnames, scroll to and select the
Programmer parameter from the display
shown in Fig. 3-40. This displays the
Programmer Tag Name Configuration
screen (see Fig. 3-42), which is used to
change the tag names used in Dimension
system programmers.

3-37

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Graphic Operator Interface

User’'s Manual

Figure 3—43.
Control Loop Tag Name
Configuration Display

3-38

When a programmer number (1-8) is selected in the first field, tag names for
programmer mode (PgMode), time left in segment (T_Seg), time into
segment (T_Into), time left in recipe (T_Left), current segment number
(CurSeg), cycle count (CyeCnt), alarm group (AIm_Grp) and PID group
(PID_Grp) can be modified.

When ProgName is selected, a one-line window is displayed and the tag
names for up to 15 recipe names can be modified. When finished modifying
in this window, select CLOSE to end.

When the Events field is selected, a one-line window displays and the tag
names for up to 12 events can be modified. Select CLOSE to end when
finished modifying in this window.

WhenProfileSP is selected, a one-line window displays. From this window,
profile setpoint names can be selected and modified. When done modifying
in this window, select CLOSE to end.

The tag names can be modified for each programmer selected. When
Programmer Glossary setup has been completed, press the “HOME” macro
key to return to the Base Tag Name display shown in Fig. 3—40.

Control Loop Tag Name Configuration Screen

To customize Control Loop related tagnames, scroll to and select the
ContrlLoop parameter from the display shown in Fig. 3-40. This displays
the Control Loop Tag Name Configuration screen (see Fig. 3-43), which is
used to change the tag names used in Dimension control loops.

When a loop number is selected on this

GLOS_LOFP _ 12: d or
Logp Nun—L oop N screen, the parameters shown in Fig. 3-43
Foclir Fochiir
Anyrly Ereghe are displayed for the gelected loop. The tag
Rewiut. Rewlut names for process variable (ProcVr),
D irOut DirQut .
OntPut_— OutPof setpoint (SetPnt), reverse output (RevOut),
LeMode LeEMode

direct output (DirOut), output (OutPut),
and loop mode (LpMode) can be modified
to match your process parameters.

OUIEW_1 HOME

When Control Loop Glossary setup has been completed, press the “HOME”
macro key to return to the Base Tag Name display shown in Fig. 3—40.

Dimension Control System
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Figure 3-44.
Input/Output Tag Name
Configuration Display

Input/Output Tag Name Configuration Screen

[[GLos_10 O 1z: To customize Input/Output related
Rit_CIns__Rmt IH_ tagnames, scroll to and select the Ins/Outs
EmtLiuts__RmbOut parameter from the display shown in
anal _Ins. Anldln Fig. 3-40. This displays the Input/Output
AnalOuts__AN_OUT Tag Name Configuration screen shown in

Fig. 3-44.
OUTEMW_1 HOME

The Input/Output Tag Name Configuration screen is used to change the tag
names used for I/O. Tag names can be modified for 16 contact inputs
(Rmt_Clns) and outputs (RmtCOuts), contact I/O on/off states (On/0ff),
and analog inputs (Anal_Ins)and outputs (AnalOuts).

One of four sets of on/ off state terminology (on/off, open/ closed,
true/false, run/stop) can be assigned to each contact I/ O point on the Logic
Display Configuration screen.

When Input/Output Glossary setup has been completed, press the “HOME”
macro key to return to the Base Tag Name display shown in Fig. 3-40.

Process Configuration

=
50,

Figure 3-45.

Process Configuration
(Patch 1/0O) Screen. Select
Programmer to
Display CONF_PRG
Screen

Dimension Control System

The Process Configuration (Patch I/O) display and associated screens areas
shown in Fig. 3-45 through Fig. 3-49. The Patch I/ O is used to modify the
factory default input/output/function setup of the Dimension to match
your process or application. A brief description of each parameter and how
it can be modified is contained in this section.

Note: See Section 4 through Section 7 of the Dimension User’s Manual for
specific information on configuring Control Loops, Programmer, Alarms, and
Logic functions.

Fatehl[ 0 1B

Prodr [=F ot
Conts ILooP —SeeoT
L araE qo o:} e
0910 elech o335
bu'.flf.ntc Zolact CONF_PRS 1
PaNuvker __Proomradl
ey :i.]'J_gPer'RH_l
uartoak__Jdigable
OPSLart PSLeLal
pllRonctart ___ PnStrtal
GIFudESrc___0PerFF 1
Rbor bore 0P FAGFL ]
CUTEW_1__WOHE i eriEre—ArrRbrt
OUTEK_1 HONE
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Figure 3-46.

Process Configuration
(Patch I/O) Screen. Select
ContrlLoop to Display
CONF_LOP Screen

3-40

The CONF_PRG screen is used to set up any Real-Time Programmers in the
system. Refer to Section 5, Real-Time Programmer, for detailed programmer
setup. In extended configuration mode, the following parameters may be
set up:

* Run/Hold - Defines the action that will cause the active recipe to switch
between run and hold modes.

* GuarSoak - Enables or Disables the guaranteed soak function of the
programmer.

e OpStart - Defines an action that will cause the programmer to begin
executing a recipe.

e RemStart - Defines an alternate action that will cause the programer to
begin executing a recipe at a selected segment number.

e FwdEnSrc - Define an action that will cause the programmer to execute
in a fast time base rate.

e WarpFctr- Define the actual time base rate for fast forward operation.
(1 is normal, 2 is twice rate, 10 is 10 times)

e AbortSrc - Define an action that will cause the programmer to execute
the abort segment sequence.

| FPatohl “0
Prodranvet
ConLrlioooe < -
Alarne =
odic________$e
utruls Se
QOP NN ;? “HNng
4 ;;Qua: f_. nlul -.Ll!
"y CL D inmoy
10 Tafe _—S1nadle
enSPerc___Prodran
Tune Rever=ze
ll'jc_l.{gg'n_g :‘03 "R ;4_
SUTET_ T TOvE S e
etrnent__Hnldlnd

HONEZ

OUTEN_1

The CONF_LOP screen is used to set up any Control Loops in the system.
Refer to Section 4, Process Control Loops and Monitor Inputs, for detailed
loop configuration description. The following parameters may be set up:

e PVSource - Defines which input will provide the process variable
for the selected loop.

e Cntl_Act - Defines the control action (Reverse, Direct, Bimodal)
for the loop.

e PID_Type - Defines the PID type (Single, Dual, Programmed,
Select Adaptive) for the loop.

* RemSPsrc - Defines the source for a remote setpoint (programmer,
analog input, another loop).

e Tune - Defines parameters for the Autotune function.

Dimension Control System
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Figure 3-47.

Process Configuration
(Patch 1/0O) Screen. Select
Alarms to Display
CONF_ALM Screen

Figure 3-48.

Process Configuration
(Patch 1/0O) Screen. Select
Logic to Display
CONF_LOG Screen

Dimension Control System

e Auto/Man -Defines an action that will cause the control mode to
switch between Auto and Manual modes.

* M_OutSrc - Defines the source for a manual output value (typically an
Operator but may be another loop).

e 0SnsrOut - Defines the control output value to set when a process
variable OpenSensor is detected.

e Retrnsmt - Defines the loop related parameter to an analog output.

| FPatonl O 1225
‘Ql*o‘ar.{nmor_éo ect
onLrloooe £
Al arne [—Zelect]
Loy - —— T T 7 CONF _\L™
utruts Select

r InPutfAlm___anl¢
JLFRInS=L__Loo
~ Look flf'n_-

OUTEM_1  HWOME

The CONF_ALM screen is used to configure alarm characteristics and
set alarm limits for monitor and control loops. Refer to Section 6,
Process Alarms, for detailed alarm setup descriptions. The following
items may be set up:

e InputAIm - Allows setup of the input alarm High and Low limits,
hysteresis value and latch/unlatch state.

e LpAImSet - Allows the setup of alarm limits for HighHigh, High, Low
and LowLow loop process variable and deviation alarms for alarm
groups 1 through 5

e Loop Alm - Allows the setup of the Hysteresis and latch /unlatch states
for the loop process variable limit and deviation alarms.

Fatonhl O LS

Prodravwet —_Seo
I"-'m',,rl., oe____Se
Wl arns
o4 1::;‘—:
utruts ()

r Con_Out OUTze
o4i______OR-NOR
ut-Hf—_LoorP10

OUITEM_1  MWOME

CUTEW_1  HOHE
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Figure 3—49.

Process Configuration
(Patch I/O) Screen. Select
Outputs to Display
CONF_OUT Screen

3-42

The CONF_LOG screen is used to define logic set inputs for Outsets,
OR/NOR/AND/NAND sets and Output Off sets. Refer to Section 7,
Logic Functions, for detailed Logic setup descriptions. The following
items may be setup:

e Con_Out - Defines the inputs for four available Output Assignments
logic sets. The output (result) of this logic operation may be tied to
a physical digital output.

* Logic - Defines the inputs for the four OR/NOR and four
AND/NAND logic sets. The output of the logic set may be
used for internal logic functions.

e Out_Off - Defines the inputs for a Output Off logic set. A set is
provided for each Loop in the system and, when TRUE, forces

the loops outputs off.
| Fatonl - C 15
Prodravwer —_Selec
l’l'ln‘,.v'l._ e ____Selec
Alarns selec
o4ic e les CON 1
utruts l_Selec —

1lek—= -
r_;ﬂnal;-‘;o:._ﬂn {
O

o l_ﬁl:l s X
E foniU_Sei__Fm

OQUTEM_1  MOME

CUTEW_1  HOHE

The CONF_0UT screen is used to define assignments for analog and digital
outputs. Refer to Sections 2, 4, 6, and 7 of this manual for detailed output
assignment setup descriptions. The following items may be set up:

e Analg_Sel -Selects an analog card and allows assigning of the outputs
to a function such as loop control output (reverse, direct), retransmit,
alarms, and programmer events.

e LocCO_Sel -Selects a local digital output (8725 only) and allows
assignment of output functions such as reverse or direct control,
programmer events or alarms.

* RemCO_Sel - Selects a remote digital output board and allows the
assignment of an output function such as reverse or direct control, loop or
programer status (auto/ manual, run/hold), alarm or programmer events.

Dimension Control System
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Operation Display Configuration Screens

Figure 3-50.(L)
Displays Configuration
Screen.

Figure 3-51. (R)
Overview Display
Configuration Screen

Dimension Control System

In addition to terminology (Tag Name) changes, Dimension Operation
displays can be “custom-built” to present process information in the best
format possible to suit specific application requirements. The Display
Configuration screens described in the following paragraphs are used to
select the number, format, and contents of these Operation display types:

« OVERVIEW DISPLAYS

¢ PROGRAMMER DISPLAYS

« LOOP DISPLAYS

« LOGIC DISPLAYS

o ALARM STATUS DISPLAYS

Overview Display Configuration

The Overview Display Configuration screen and several support windows
are used to select display formats and configure display characteristics to
Dimension Overview displays. Up to 16 Overview displays and optionally,
two additional CLC displays, may be selected and configured.

The available display formats are shown in Fig. 3-52.

Build Dimension Overview displays as follows:

1. Use the diamond key to select the Display Configuration icon from the
configuration group as shown in Fig. 3-50. Use the knob to select the
overView field. The Overview Display Configuration screen displays
(see Fig. 3-51).

| Digrelave [0 0105 | DCOH_OUE 13138159
Dugrll igu Select (ML OuScreen_OUIEW__3
Prodramwmer __ Selech Format. VER_EREZ
ContrilLooe Select TotalOw__18
LoYio—___Selech
Rlarns Selsct

IVIEM._ !} HUNE OUIEMW_1 HOME

Use the knob to select the Ovscreen field.
Select the desired overview display title number (1-16) to configure.
Use the knob to select the Format field.

Select the screen format from the available choices: Horizontal Bar, X-Y
Chart, X-Y Display, Vertical Bar (2-, 3-, or 4-bar), Text (1X, 2X, 3X,
3X_Text_4).

O W
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6. When the format is selected, the system will display a configuration
window for the selected format.

7. Inthe window, select the parameters from Table 3-1 to be displayed on
the Overview display as prompted. Parameters include variables to be
displayed, high and low PV limits, time base, sample rate, and up to
four line definitions (displayed text from Table 3-1).

8. Repeat steps 2-8 for each overview screen.

9. You may also alter the number of Overview screens available by
accessing the Total Ovr parameter and selecting the desired number of
screens (1-16).

The new configuration for the overview screens is now loaded in memory,
and should be saved onto a memory card.

3-44 Dimension Control System
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Figure 3-52.
Display Formats for Overview Display Configuration Screens

[STARTI [STOP]

S

OVUIEW__6 O 12:41:24

PaSPLE1 £

26 .2 l!

ProcUral °c
23.6

SetPntB8l ‘¢

1) 0.
F ol B4 28.7 "
S HE
& n — N a. o
Seddl_____00:00: O irOut 1 .88 X B 2 Dev_B1
PoModeBl ___Run Fewlut_1 a.ae X -2.6
STOF [START1 [STOP1] a

XY Chart Display

Two parameters may be
charted versus time and four
parameters may be displayed
as text.

XY Display
Identical to XY Chart Display,
but no text is shown.

HOR_BAR

Two parameters are
displayed in a horizontal bar
format and five parameters
may be displayed as text.

VER_BAR2

Two parameters may be
displayed as vertical bar
graphs, and four parameters
may be displayed as text.

OUIEW.__4 QUIEW__3 OUIEW__5 12:23:28 QUIEW__7 12:29:89
F . S brocUra1 24.1 % temooeor Manual 3
E E 5 B SELPBtBI Zg: Eli :g sersecos Pro9r-am
[ ¥ § £ OutPut 1——@.60 % ponoee]___ Run|

v jodel —NManua L)
0. 0. R. Gain__ B i.00 PGSPTO1 O .

B B H RS%QL ] g.aarm PROCYROL 23.7

e__| - min

t T H o ManReset. 6.006 SETPhTOL 27.8

23.5 26.2 -2.8 H SPtSrcBl_Prodramr DEV_01 -3.3 °c

= 6.60 »

DutPut_ ouTeT- : :
[STARTI L[STOP1 [STARTI LSTOP1 [STARTI L[STOPJ

VER_BAR3
Three parameters may be

displayed in bar graph format.

One parameter may be
displayed as text.

VER_BAR4

Four parameters may be
displayed in bar graph format.

FEEI:';IJlglEN__S 13:89:24
23.7 - |8
PROCYROZ 18 ) ? e

PROCYROZ

144 . 1§3kFTc

SetPntol -8
'_

PaSektol 8.8 °c
Dev 61— 23.7 °clgl
LieModeBl ___Manual
[STARTI [STOP1]

OUIEW_108 B3:13:58

PROCYROL 27 . 9 °c I
SETPhTO1 @ ] 9 oc
27 .9
Manual
[« |

[START] [STOP1]

DEV.01

TEXT_3X

Three parameters may be
displayed in 3X text format
and four parameters may be
displayed as text.

Dimension Control System

TEXT_3X_4
Four parameters may be
displayed in 3X text format.

TEXT

Twelve parameters may be
displayed in text format.

TEXT_2X

Eight parameters may be
displayed in 2X text format.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

3-45



Graphic Operator Interface

User’'s Manual

*These names may be
altered depending on
the use of this variable

3-46

Table 31, “Selectable Parameters for Format Displays” lists all parameters that
may be selected and displayed in the formats shown in Fig. 3-52. The
ProcVr, SetPnt, Pg#Spt, Dev, DirOut, RevOut and Output can be selected for
trending and graphing.

Table 3-1. Selectable Parameters for Format Displays

R/W Parameter*

Description

Anlgin_#
ProcVr##
SetPnt##
Dev_##
DirOut_#
RevOut_#
Output_#
LpMode##
PgMode##
CycCnt##
CurSeg##
RmStSeg##
T_Seg##
T_Into##
T_Left##
Ratio_##
Blend_##
Scale_##
SpBias##
Gain_##
Reset_##
Rate__ ##
SptSrc##
ManReset
Events_#
Po#Spt##
BasVar_#
BasSta##
RmStrt#
TODStri#
StrtDat#
TODSen#
TODSeg#
PgMdSt#

Analog Input _#

Process Variable of loop ##

Setpoint from setpoint of loop ##
Deviation of loop ##

Direct Acting Control Output of loop #
Reverse Acting Control Output of loop #
Control Output of loop #

Loop Mode of loop ##

Programmer Mode of programmer ##
Recycle Count of programmer ##
Current Segment of programmer ##
Remote Start Segment of programmer ##
Time Left in Segment of programmer ##
Time Into program for programmer ##
Time Left in program for programmer ##
Cascade Ratio factor for loop ##
Cascade Blend factor for loop ##
Cascade Scale factor for loop ##
Setpoint Bias for loop ##

PID Gain for loop ##

PID Reset for loop ##

PID Rate for loop ##

Setpoint Source for loop ##

Manual Reset

Programmer Event 1-12

Programmed Setpoint from programmer ##
*CLC (optional) Basic Variable #

*CLC (optional) Basic Variable Status #
Remote Start for Programmer#

Time of Day Start for programmer#
Start Date for programmer#

Time of Day Start Enable for pg#

Time of Day Start Segment for pg#
Progmode with start for pg#

Dimension Control System
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|:| Note: The number of each parameter type that is available will depend on the
model and options of Dimension ordered.

Programmer Display Configuration

The Programmer Display Configuration screen is used to select display
characteristics for programmer profile graphic displays. These settings are
the defaults that scale the profile graphic displays. The settings can be
modified on the profile graphic display when it is selected.

Set graphic display characteristics as follows:

1. Use the diamond key to select the Display Configuration icon in the
configuration group shown in Fig. 3-50. Use the knob to select the
Programmer field. The Programmer Display configuration screen
displays (see Fig. 3-53).

Figure 3-53. [ TCON_FRG O 14:25:46 2. Use the knob to select the ProgmrNm field.
Programmer Prodmrin_—Prodmne @1 3. Select the number of the Programmer
Configuration Display Hi_Limit___ 2@A . . -
LoLimit—-108 G display you wish to configure.
2ec_ros
200 aeal 4. Use the knob to select the Hi_Limit (graph

MumP B4 .. .
HITESET limits) field.

5. Select the desired upper limit for
programmer profile displays.

OUIEMW_1 HOME

|:| Note: On the vertical scale, the limits selected are the real values of the setpoint.

6. Using the same method, select the Lo_Limit (lower graph limit) and
Dec_Pos (decimal position) for programmer profile displays.

7. Use the knob to select the Zoom field. The Zoom field selects the number
of sample rates between displays, i.e., want to display every 10th
sample if set to 10. Select the desired horizontal time axis (zoom factor).

|:| Note: For the zoom factor, the information needed is the amount
of time, in seconds/pixel, that the horizontal axis represents
(range = 1-3600). The length should be chosen such that the
longest segment can be displayed in at least 100 pixels.

8. NumPgscr defines the number of Programmer screens available
for display

The new configuration is now loaded in memory and should be saved
onto a memory card.

Dimension Control System 3-47
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Figure 3-54.
Available Display Formats
for Control Loop Screens

3-48

Control and Monitor Loop Display Configuration

The Control and Monitor Loop Display Configuration screen and several
support windows are used to assign display characteristics to Dimension
Loop displays.

As shown in Fig. 3-54, there are four display formats available for control
loop displays. In any of the display formats shown in Fig. 3-52, the param-
eters listed in Table 3-1 may be selected.

TEXT —Eleven parameters may be
displayed in 3 text format.

| LOOFP___1 0O AT:Z&:56

SetPnt@l
SetPntAz2
Tew_Al

LEModeRdl M a
RFewdut _1

z
n
= Aa.
DirOut_1 B,
Gain__@l
[5]
5]

FReset._@l_______B.
Rate__Al

Setlpe SetParms

| [STARTI [STOF] m

HOR_BAR —Two parameters are dis-
played in a horizontal bar format and four
parameters may be displayed as text.

LOOP___2 0O AT:ZA:4A
AnLGINh_1 28.7 °C
o 3.9
PROCYROT 20.7 oC
o j j T i5i.0
Setle SetParms
[START] [STOF]

XY CHART —Two parameters may
be charted versus time and three
parameters may be displayed as text.

LOOP___2 00 B7:34:18
3 -8.9 B 5 HhS

Setle SetParms

| [STHRTI L[STOF]

TEXT_3X —Three parameters may be
displayed in 3X text format and three
parameters may be displayed as text.

LOOPF___4 [0 B7: 3746

ARLGIh-1 28 . TQC
28 . 8-c
B.60 -

PROCYROZ

auTPUT.2

Setle SetParms

[STARTI [STOF]

|:| Note: The last line, Se tup, cannot be altered on the Loop screens.
Build Dimension Loop displays as follows:

1. Use the diamond key to move to the Display Configuration icon in the

configuration group shown in Fig. 3-50. Use the knob to select the
ContrlLoop filed. The Control Loop Display Configuration screen

displays (see Fig. 3-55).

Dimension Control System
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2. Use the knob to select the

('::iglitreli—55-D_ | [[TcoN_LOF O 14:

ontrol Loop Displa 1

Configuratior:1 Scrpee)rll Look_Sor—LBQF ==p Loop_Ser ﬁel‘d. .
HonLPSor— @4 3. Select the desired loop display

title/ number.

4. If you wish to change the display
configuration, use the knob to select
the Format field.

OUIEMW_1 HOME

5. Select your format choice from the list of available formats: Horizontal
Bar, X-Y Chart, Text, Text 3X. The system will display a configuration
window for the selected format.

6. Inthe window, select parameters that will be displayed on the new
Loop display as prompted. Parameters (refer to Table 3-1) include
graphic representations of specific values and displayed text.

7. The number of Loop screens available may also be set by adjusting
the NumLpSecr parameter.

The new configuration is now loaded in memory, and should be saved onto
a memory card.

Logic Display Configuration

The Logic Display Configuration screen and several support windows are
used to select events and logic points that will be displayed on Dimension
Logic displays. Five screens are provided with the factory default configu-
ration. Up to three screens may be selected and configured. The first screen
contains programmer event status (if programmer option purchased), and
the next four contain Remote Digital I/ O point on/ off status.

Figure 3-56. [CDCON_LOG Ta:a4:51 Build Dimension Logic displays as follows:
Logic Display LodicSor_ LOGIC__1
Configuration Screen TextEntd__TEXT

Numl9=scr__@5 1. Use the diamond key to move to the
Display Configuration Icon in the
configuration group shown in Fig. 3-50.
Use the knob to select the Logic field.
The Logic Display Configuration screen

displays (see Fig. 3-56).

OUIEMW_1 HOME

2. Use the knob to select the LogicScr field.
3. Select the desired logic display title/ number.
4. Use the knob to select the TextEnty field.

Dimension Control System 3-49
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Figure 3-57.
Alarm Help Message
Screen

3-50

Press ENTER twice. The system will display a window from which
you can select up to 12 lines of text that will display selected events
and/ or logic points.

Select the event or logic point that will be displayed on each text line.

After each selection, select the set of terms (Set_01-Set_04) that
best describes the on/ off state of the event or point, e.g. ON /OFE,
START/STOP, ENABLE /DISABLE. These terms are listed, and can
be redefined, on the GLOS_IO screen (see “Input/Output Tag Name
Configuration Screen” on page 3-39). See Table 3-2, below.

Table 3-2. Default Set Text

SET_01 ON OFF

SET_02 Open Close
SET_03 True False
SET_04 RUN STOP

Use the NumLgscr to select the number (1-5) of Logic screens
for display.

The new configuration is now loaded in memory and should be saved
onto a memory card.

Alarm Status Screen Help Message Configuration

The Alarm Help Message Entry screen is used to enter help messages that
will be displayed for specific alarms when the Help key is pressed at the
Alarm Status screen. This may be used to provide operators with alarm
specific instructions.

Enter Alarm Status screen help messages as follows:

TCON_ALM O 14:45:39 1. Use the diamond key to move to the

[in_ress_ Loar___1 Display Configuration Icon in the

configuration group shown in Fig. 3-50.
Use the knob to select the Alarms field.
The Alarm Display Configuration screen
displays (see Fig. 3-57).

2. Use the knob to select the AIm_Mess
field.

OUIEMW_1 HOME

Dimension Control System

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



User’s Manual

Graphic Operator Interface

3. Select the loop name/number for which you wish to enter a
help message.

4. The system will display a window in which you can enter a
help message up to 95 characters in length.

5. When you are finished entering your message, move the cursor
to the last field (“C”) and press ENTER.

The message is now entered into memory, and will be displayed when the
help key is pressed with an alarm for this loop displayed on the Alarm
Status screen. Repeat this procedure to enter help messages for other loops,
and note that your new configuration should be saved onto a memory card.

Input/Output Configuration and Calibration

Figure 3-58.

Process Configuration
(I/O Calb) Screen.
Select Analogins to
Display INPUTS Screen

Dimension Control System

The Input/Output Configuration (I/O Cal) icon and associated screens are
shown in Fig. 3-58 through Fig. 3-60. I/ O setup screens are used to
configure and calibrate Dimension Analog and Digital I/ O Card inputs and
outputs. Functions performed on these screens include input type selection,
zero/span range adjustment, engineering units selection, decimal position
and mnemonic selection, time proportioned cycle time and high/low limit
setup. Refer to Sections 4, 5, 6, and 7 of the this manual for specific infor-
mation on configuring Control Loops, Programmer, Alarms, and Logic
functions. A brief description of each parameter and how it can be modified
is contained in this section.
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The Analogins selection is used to select, define and setup analog inputs
to match your process hardware requirements. The following parameters
may be configured:

e Inpt_Num - Used to select which analog input to configure.

e InptType - Used to define the input type. Choices are ], K, T, R, S,
E, N, B, G, C, D, Platinell II, NiNiMoly thermocouples, RTD,
millivolt, volt, current, pressure, or altitude.
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Figure 3-59.

Process Configuration
(I/O Calb) Screen. Select
AnalogOuts to Display
ANA_OUTS Screen

3-52

e FilterVal - Defines the amount of software filtering to apply to the

selected input.

e SelcFunc - Configur - Used to access the linear input span/zero

setup window.

e SelcFunc - Calibrat - Used to access the input calibration window.

e InptLowlLim - Used to set the low limit for user entry for this input.

e InptHiLim - Used to set the high limit for user entry for this input.

e EngUnits - Used to select Centigrade, Fahrenheit or Linear

engineering units.

e DecPoint - Displays the number of decimal points set up for the input

e Mnemonic - Displays the engineering unit mnemonic setup for the

input. (C, E %, RPM, f/m...)
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The AnalogOuts selection is used to select and set up analog outputs to
match your configuration requirements. The following parameters may be

configured:

e AnaOutpt - Used to select which analog output to configure.

e SelcFunc_Configur -Used to configure the output Zero and

Span values.

e SelcFunc_Calibrat - Used to set
Span values.

the calibration Zero and

 Zero - Displays the configured output zero value.

« Span - Displays the configured output span value.

e Cyc_Time - Used to set the time-proportioned cycle time

(defined in seconds).

Dimension Control System
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Figure 3-60.
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The DigitlOuts selection is used to select and setup digital outputs to
match your configuration requirements. The following parameters may be
configured:

e ConOutpt - Used to select which remote contact output to configure.

e RemCycTime - Used to set the time-proportioned cycle time
(defined in seconds).

e LocCO_Nm - Used to select which local contact output to
configure (8725 only).

* LocCycTime - Used to set the time-proportioned cycle time
(defined in seconds).

e Configur_LocCOuts - Used to set the output zero and span values.

Saving Unit Configuration Data

Dimension Control System

When you are finished configuring or modifying Dimension configuration
parameters, your new configuration data should be saved in a file on a
memory card.

| Important: If the system is set up for a “warm start,” all parameters

. and data residing in memory will be maintained by battery power (up
to several years) after a power-down and the system will resume
where it left off when powered up again. If the system is set up for a
“cold start,” however, all data residing in memory will be erased
when line power is removed. Configuration parameters must be
reconfigured or reloaded from memory cards.

See Section 3 “Using Memory Cards” on page 3-54.
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Using Memory Cards

Asslot is provided on the operator interface front panel for insertion of
credit card-sized memory cards. Configuration, control parameters and
data can be retrieved from or stored on these cards.

Note: The memory card’s battery life is approximately five years under normal
operating condition. Batteries can be replaced; call Eurotherm Controls Inc
customer service department for ordering information.

Information that can be stored on Dimension memory cards includes:

* Setpoint profile programs (Recipes)

 Total memory image of Dimension configuration and operational
parameters (Mem-Img)

 Display configuration (DSP Conf)
¢ Macro key configuration (Macroky_)

e Custom features (CLCstart)

Whenever you make changes to Dimension parameters or data, the new
information should be saved on a memory card.

Memory Card Operation

The following procedure explains how you can save your new configu-
ration data onto removable memory cards. With your information saved on
one or more memory cards, you can load the data into Dimension system
memory at any time.

Save your data onto memory cards as follows:
1. Use the diamond key to access the Unit Operation icon. The system
will display the Unit Operation screen.

2. Insert a memory card into the card slot on the operator interface
front panel.

I Important: If you wish to write data to a memory card, be sure that
the write-protect switch on the card is set to the “NO” position.

3. Use the knob to select the MEM _CARD field. The system will display the
Memory Card Operation Window shown in Fig. 3-61. The following
information and functions are provided in this window:
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e The first line describes the current status of the memory card slot:
INSERT MEMORY CARD orUNFORMATTED MEMORY CARD.Ifa
card is not installed, “Insert Memcrd” is displayed. If an installed
card has not been initialized and is unreadable, “Unformat
Memcard” will be displayed.

 The function (FUN ¢) selection field permits you to scroll through
and select from a list of functions including READ, WRITE,
DIRECT(ory), FORMAT, and DELETE.

» When you select the DIRECT (ory) function, a window permits you to
scroll through the directory of files on the card. The name, date, and
size (Kbytes) of each file are displayed.

« IfREAD or WRITE is selected and a Memory card is installed, the
selector box moves to the FILE field where the file to be written or
read can be specified.

» Astatus line displays card status parameters including write-protect
on/off, battery low/good, read / write fail, and file too large.

Figure 3-61.
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A window opens to allow access
to the Memory Card Read, Write,
Directory Format, and Delete
Functions

4. If necessary, format the installed memory card. This will delete all
data on the card.

5. To write a file to a card, select the FUNC field. Select the WRITE function.
The selector box will move to the FILE field. Select or enter the name of
the file that is to be written to the card.

If additional information is required, a window will open with prompts for
more information. Enter the additional information as required.

At this point, the data will be written to the memory card under the file
name you specified. Repeat this for other files as necessary.
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To read a memory card file into system memory, follow the above procedure
but specify READ rather than WRITE functions as required.

Memory Card Information
The memory card files contain the following Dimension information:

1. Recipes (Recipes):
¢ The programmer build (PgBuild) segment table of 256 segments.
 Recipe Tag Names (ProgName) of the programmer glossary.

« Starting Segment numbers (Start_Seg) associated with the eight
program recipe tag names (default names Recipe_1 to Recipe_8).

2. Mem_Img (Memory Image):

¢ Unit configuration: Full and limited access passwords, system mode,
Macro key tag names.

+ Glossary configuration: System glossary (GLOS_SYS), programmer
glossary (GLOS_PRG) excluding Recipe Tag Names (ProgName), Loop
glossary (GLOS_LOP), I/O glossary (GLOS_IO).

 Process configuration: Programmer configuration (CONF_PRG),
Loop configuration (CONF_LOP) including Auto Tune parameters,
Alarm configuration (CONF_ALM), Output configuration
(CONF_OUT).

 Analog Input configuration: (not calibration).
 Analog Output configuration: (not calibration).
¢ Remote Output configuration.

+ Time Proportioning Output configuration.

» Contact Output configuration.

« Communication configuration.

 The following Process Settings: Programmer Option settings
(PgOption), Analog Input Alarm settings (InputAlm), Manual Reset
(ManRst), Setpoint Source (SptSrc), Loop Mode (LpMode).

» Loop PID parameters for PID groups 1-5: (Gain, Reset, Rate).

» Loop Alarm settings for Alarm Groups 1-5: (Loop_Alm): (HiHiPV,
LoLoPV, HiPV, LoPV, HiHiDV, LoLoDV, HiDev, LoDev)

3. DspConf_ (Dimension Display Configuration):
« Overview display screens (DCON_OVR).
¢ Programmer display screens (DCON_PRG).
 Loop display screens (DCON_LOP).

Logic display screens (DCON_LOG).

« Alarm Messages (DCON_ALM)
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4. MacroKy_ (Macro Key Configuration):

» Macro key number 1 function configuration (MacroKy1) excluding tag
name.

» Macro key number 2 function configuration (MacroKy?2) excluding tag
name.

5. cLCStart (custom features):
 To be determined by Eurotherm Controls Inc engineering (optional)

Items Not Stored on Card:

+ Time of Day

» Date

o Contrast

» Backlight

o UNIT_CNF glossary name parameter

e Mnemonic (linear range characters for process variable units)

» EngUnits (Centigrade, Fahrenheit, Linear): The engineering units are
not changed by memory card functions unless the “Input type”
parameter selected in the Dimension is different than stored on the
memory card. When the memory card restores the Input type to a
Thermocouple or RTD, the EngUnits are set to Centigrade. When the
memory card restores the input type to Current or Voltage ranges, the
EngUnits are set to Linear.

Communications Configuration

The Dimension can be configured for EIA-232 (standard), EIA-422 (option),
or IEEE-488 (option) communication (see Fig. 3-62).

Figure 3-62. CTomnmunic O B2:47:15 See Appendix B, Serial Communications, for
Communications RE-232 Select information on how to configure your unit
Configuration Display Rt gelect o for EIA-232 or EIA-422 serial communica-

tions. For information on configuring
Dimension to IEEE-488 communications,
See Appendix B “IEEE-488 Option Instal-
lation and Configuration” on page B-87.

OUTEW_1 HOME

|:| Note: If changes are made to the communication configqurations, the following
must be completed for changes to be active:

1. The Dimension must be in warmstart.
2. AC power must be cycled off and on.
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Process Control Loops and
Monitor Inputs

Section Objectives

Section 4 provides the following information:

 Definition of a PID process control loop.

» Terminology related to the Configuration and Operation of PID
process control loops.

« How to Configure a control loop on the Dimension Industrial Process
Manager. Configuring refers to setting up the instrument to meet the
needs of the process to be controlled.

« How to Configure monitor or data acquisition analog inputs
on Dimension.

 The Operation of a control loop using Dimension. “Operation”
can be defined as putting Dimension to work in your process.

« StartUp, Checkout and Troubleshooting of a control loop
using Dimension.

Control Loop Definition and Terminology

This topic is intended to provide a common base of terminology and control
loop theory to help you configure and operate a control loop using the
Dimension Industrial Process Manager. A brief discussion of the theory

of process control is provided here, using the control of a home furnace

as an example.

Process Control - Home Furnace
The fundamentals of process control affect your daily life in many ways.

For example, the furnace that heats your home operates under the
principles of process control. You control the temperature of the air in your
home by choosing a setting on the thermostat, which in turn controls the
furnace. In process control, a setting is referred to as a “setpoint.” A setpoint
is defined as “the desired value of a process variable.” In this example, the
process variable is the air temperature.

Dimension Control System
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By establishing a desired air temperature setting for your home (setpoint),
you expect that gas or oil will be supplied to the furnace to heat the air. The
furnace is turned on when the temperature falls below the setpoint, and
turned off when the temperature rises above the setpoint. This type of
control action is often referred to as “on/off” control.

In more sophisticated thermostats, the amount of fuel delivered to the
furnace is regulated according to the number of degrees the actual air
temperature differs from the desired temperature. This difference is the
“error” or “deviation.” The deviation is detected by the thermostat, which
controls the amount of heat delivered by the furnace by controlling the fuel
valve feeding the burner. The valve in turn opens proportionately. If the
setpoint is reached, the valve receives a small signal or no signal at all. It
closes and very little heat, if any, is generated.

The device that senses the air temperature in your home (sensor) sends a
signal (feedback signal) to the temperature controller (thermostat). The
signal portrays the actual air temperature (Process Variable, or PV). The
thermostat compares the signal received with the setpoint (SP). A corre-
sponding action (valve opens or closes) occurs depending on the magnitude
of the deviation (SP-PV). This process is called a “closed loop” process
because there is a feedback signal and the controller adjusts the output
automatically (see Fig. 4-1).

Figure 4-1.
Closed Loop Control SETPOINT
SP
REGULATING FINAL
CONTROLLER SIGNAL CONTROLLING
(Measures Deviation) —> ELEMENT
SP—PV (Proportioning Valve
in Furnances)
FEEDBACK ENERGY¢
SIGNAL PV
SENSOR PROCESS
(Measures <} VARIABLE
Temperature) (Home Air)
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Terminology

Following are terms used in this Manual and by Dimension when
Configuring or Operating a control loop.

 Alarm - A function that provides an indication (display or signal)

if a specified limit is exceeded. Dimension provides 2 levels of

High /Low process variable and deviation alarms, high /low analog
input alarms, and Open sensor alarms for thermocouples. Dimension
also has a “watchdog timer” alarm that is used to monitor/ detect
instrument failures.

Analog Input (AI) - Refers to a sensor such as a thermocouple, RTD or
pressure sensor that is connected to the Dimension. This input is used
by Dimension for monitoring, control and display functions. This
parameter is referred to as Anlgln on the Dimension.

Configuration - This is the process of selecting Inputs, Outputs, Limits,
Constants, Enabling /Disabling features.

Control Action - The control action of a loop defines what type of
control output the loop provides. Choices are REVERSE, DIRECT, and
BIMODAL and can be defined as follows:

« Reverse output is selected when the process requires an increasing
output signal when the setpoint is greater than the process variable. A
typical example would be a heating output control signal.

« Direct output is selected when a process requires an increasing
output signal when the setpoint is less than the process variable. A
typical example would be a cooling output control signal.

« Bimodal output is selected when a process requires both a reverse and
a direct output. An example of this would be an environmental test
chamber that has both heating and cooling capabilities.

Control Output - The Control Output is the output signal from the
controller that is used to control an element (valve, heater) that affects
the process. The source of this output can be either the operator or the
calculated PID (see next page) output.

Deviation -The deviation is the difference between the desired process
variable (setpoint) and the actual process variable. This value is used
with alarms and in the PID output calculation.

Linear Output - A control output that provides a linear output signal,
such as 0-5VDC, 0-20maDC, 4-20maDC. The amplitude of the output
signal is in proportion to the control output percent. For example, a
0-5VDC output signal would be equal to 1.25 Volts at 25% output, 2.50
Volts at 50% output and 5.00 Volts at 100% output.

Loop Mode - The Loop Mode may be either Automatic or Manual. In
Automatic (closed loop) mode the control loop calculates a control
output based on the current PID constants and the current deviation
from setpoint. In Manual (open loop) mode, the Operator is respon-
sible for adjusting the control output signal.

Dimension Control System
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« Monitor Analog Input - This is an analog input that Dimension uses to

measure some aspect of your process. This input is NOT used for PID
process control. A monitor input may have alarms and its value may be
displayed on user screens.

Operator - Refers to the user of the Dimension making a change to
cause something within the instrument to happen. Examples are
changing Loop Mode from Auto to Manual, Setpoint Source from
Operator to Programmer.

PID - Proportional, Integral and Derivative control. The term PID
control is used to describe the calculation that is done using the propor-
tional term (gain), the Integral term (reset), the Derivative term (rate), the
Setpoint, the Process Variable and the Span of the control loop. The result
of the calculation is the control output. It is the user’s responsibility to
select the proper PID constants (gain, reset, and rate) based upon the
application that is being controlled. Selecting these constants is referred
to as TUNING the control loop (see “PID Loop Tuning” on page 4-31).

+ Gain - Gain is a multiplication term expressing how the control loop
output varies with respect to the control loop deviation (process
variable - setpoint). The effect of gain on the control loop output can
be calculated from the following equation:

Output% = Deviation/Input Span x Gain.

« Reset -The reset factor is used to correct for process losses. Reset adds
or subtracts from the control loop output. The effect of Reset can be
calculated by the following equation:

Output% = Y Reset x Elapsed Time in minutes x Deviation/Inputs
span X 100.

 Rate - The rate factor is used to anticipate and correct for the process
lag and adjust the output to avoid overshoot. The effect of Rate on the
control loop output can be calculated by the following formula:

Rate x Current — PV % Last

OutPut% = —
u 0 Minutes between PV Current and PV last

« PID Type - PID Type defines which group of PID settings is used in a

process. There are up to 5 different PID groups that may contain
different values for gain, reset, and rate. Single, Dual, Programmed, or
Select Adaptive types are available.
Single PID is used when one set of PID constants is to be used at all
times. Group 1 is always used if single is selected.
Dual PID is used when one set of PID constants is to be used for
Reverse output (group #1) and another set is to be used for Direct
output (group #2).
Programmed PID is used when the real-time programmer (see
Section 5, Real-Time Programmer) is used to select which PID group is
to be used on each segment.
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Select Adaptive PID is used when you wish to alter PID constants
based upon the value of the process variable.

Process Variable (PV) - The element being controlled by the process,
such as air temperature, humidity, flow, speed or level. By default, this
variable is referred to on the Dimension as the ProcVr##. When config-
uring a control loop, the Process Variable source (Pvsource) must be
defined. This source defines what analog input is connected to the
sensor that measures the PV.

Real-Time Programmer - A function within Dimension to generate a
Setpoint or event that can vary with time. The programmer can be used
to ramp a setpoint from one value to another or turn an event on or off
over a user-specified time segment. Multiple time
segments/setpoints/events are used to make up a real-time program.

Retransmit - An analog signal from Dimension that represents a
process characteristic such as Process Variable, Setpoint or Deviation.
Typically used to retransmit to a device such as a chart recorder.

Setpoint (SP) - Setpoint is defined as the desired value for the PV. This is
the value the Dimension tries to achieve when in automatic control.

Setpoint Source - Defines what provides the setpoint to a control loop.
In a Dimension this may be the Operator, a Real-Time Programmer or a
Remote Source. A remote source may be an external device (such as
another controller) or another control loop within the Dimension.

Source - Defines what element of the controller provides the selected
function. An example of this is the process variable source defined as
analog input #1. What this means is the process variable (temperature,
flow, pressure) is provided to the control loop from analog input #1.

Span - The difference between the upper and lower range values of the
process variable.

Tagname - A descriptive abbreviation used to label a function or
variable in the Dimension. It is typically a single word that is made up
from one or more words to describe something. An example is ProcVr
for Process Variable. In the Dimension most tagnames may be altered
by the user to fit the process to be controlled or monitored. An example
of this would be to modify ProcVar to be FurnTemp to describe
Furnace Temperature.

Thermocouple - A temperature sensor that produces a millivolt output
signal that is proportional to the temperature. This input voltage is then
linearized by Dimension to provide a temperature reading (process
variable) in degrees.

Time Proportioned Output - A control output that provides periodic
on/off pulses. The proportion of on time to off time is determined by the
control output percent.

Tuning Parameters - Refers to the PID constants of Gain, Reset and
Rate that are used to calculate the process control output signal.

Dimension Control System
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The configuration process for a control loop is the process of making selec-
tions and setting parameters that are required to control your process. The
first step in this process is to take a logical look at your process and gather
the information that defines the inputs and outputs of the Dimension. Some
items you will need for the basic configuration process are as follows:

e Number of Control Loops
» Control Output requirements (heating, cooling, both)
¢ Real-time Programming requirements

 Types and Ranges of input sensors (Thermocouples,
RTDs, Transducers)

 Types and Ranges of output control signals (voltage, current,
time proportioned)

There is a worksheet available in Appendix C, Worksheets that can be used to
document the configuration of control and monitor loops.

Once these basic requirements are known, the actual configuration process may
begin. The Dimension has two levels of configuration available, Basic and
Extended. The basic level provides access to the configuration parameters that
are needed for most processes. The extended level provides access to additional
parameters that may be needed for a more complex process. As a first step in
the configuration process the Basic level should be used, completed, and
checked out before attempting to use the Extended level functions.

The Loop Configuration process will be broken into four steps as follows:

1. Loop Setup - Defines the following items:
+ Source of the Loop Process Variable (Analog Input#)
 Type of Control Action required (Reverse, Direct, Bimodal)
 Type of PID needed (Single, Dual, Programmed, Adaptive)

« Setpoint Source (Programmer, Analog Input, another loop)

2. Physical Output Patching - Defines the following items:
« Function of Analog Outputs (Control Output, Retransmit)
« Function of Remote Digital Outputs (Control Output, Alarm, Event)

3. Analog Input Setup - Defines the following items:
+ Sensor type and range (Thermocouple type, Linear type)
+ Engineering units (Fahrenheit, Celsius, %, f/m, PSI)
« Filtering

e Calibration

4-7
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4. Physical Outputs Configuration - Defines the following items:
+ Output range (0-100%, retransmit range)
« Calibration

» Time proportioned cycle time

The above steps are implemented through the Graphic Operator Interface of
the Dimension and are explained on the following pages. Fig. 4-2 and

Fig. 4-3 show which Operation and Configuration screens are used for
configuration and operation of Loop functions.

Dimension Control System
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Figure 4-2.
Map of Dimension Operations Screens Showing Associated Loop Screens

|< OVERVIEW DISPLAYS 1-16 >|
OVIEW..1 OVIEW.2 OVIEW..3 OVIEW. 14 OVIEW. 15 OVIEW..16
|- LOOP DISPLAYS 1-8 >
LOOP..1 LOOP..2 LOOP..3 LOOP..4 LOOP..5 LOOP..6 LOOP..7 LOOP..8

|<«—————— ALARM DISPLAYS 1-4——»]

LOOP_ALM  INP_ALM1 INP_ALM2 ALM_SET

Dimension Control System 4-9
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Figure 4-3.
Map of Dimension Configuration Screens Showing Associated Loop Screens

<« TAGNAME — »|

1 il

DIZPL
COMF

DCON_LOP

|a——IN/OUT ———»

INPUTS

————

ANA_OUTS  DIG_OUTS

—>]

GLOS_SYS GLOS_LOP GLOS_IO
- CONFIG >
CONF_LOP CONF_OUT
| DISP CONFIG >

_
1.
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|:| Note: You should already be familiar with the operation of the Graphic
Operator Interface before you begin this process. If not refer to Appendix A3,
Graphic Operator Interface, for conventions.
The first step is to access Dimension’s Configuration displays:
1. Select the UNIT display.
2. Move the cursor down to the Conf_LvI parameter and selectBasic.

3. Select the Configur parameter as shown in Fig. 4-4.

Once this parameter is selected, Dimension will switch to the configuration
displays, UNIT_CNF, as shown in Fig. 4-5.

5‘9“8’-_474-(” THIT Bri1d:55 [[ONIT-CHF  wo:a
nit Display TimeODaw__@7:14:55 | & Full _fcc_ AE-B6-88
Date_______BH1 02,95 Lmtd_Acc____HE-0BE-8@
Access FULL @ Chna_Lwl__FUOLL
Contrast___ 12
Mem_Card__Enter Macrokdl __ [STHRTI
Backl ite___| acroky? TO
klit off [u} K2 [S F1l
Conf_Lul i E”Ez?“‘*e answt
I — ont LW b5 It NG —o e uLncs
Flgu_re 4 5 (R) Conf igur Diadnost___Enter
Configuration Displays ; ScrEnable_SetScrns
- Sys_Mode__WarmStrt -| }- artion 1 Enter
(Unit_CNF) OFtion 2__Enter
[START] [STOFP1 m | OUTEW_1 HOME

Loop Setup

o] From the UNIT_CNF display, access the PATCH I/O icon and move to the

XC) ContriLoo p parameter as shown in Fig. 4-6. Selecting this parameter will
display the screen shown in Fig. 4-7, and the actual loop setup can be started.

Figure 4-6. (L) [ FatchiI-O Bl [ CONF_LOF Bo:iz:@l
Patch I/O Display w .

Prodr ' Select Loor_Hun__[L ook Hm@ 1] |

Flsource___HR A

gentrllookl_gelect] Cntl Aot Eimodal |RE

Lodic____ Se PID_T4ke___Sindle

OutrPuts__ Select |G RemSPsrc____FProdraml

Figure 4-7. (R)
CONF_LOP Display

OUTEW_1 HOME OUIEW_1 HOME

|:| Note: The tagnames for most Dimension parameters can be altered to describe
the process you are controlling, such as changing the name for Loop 1 from
LoopNmO1 to FurnTemp. This manual uses the default tagnames in all
examples. If the tagnames in your instrument have been changed, you must
relate your unique tagname to the default while configuring!! See Appendix
A3, Graphic Operator Interface, for conventions , for information on how to
set up/alter Glossary Tagnames.

Dimension Control System 4-11
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The first parameter on this display is used to select which control loop is to
be Configured. The number of available loops depends on the Dimension
model that you have, but can range from 1 to 8. The most logical approach is
to begin with the first loop and complete its configuration, then repeat this
process for each additional loop. Assuming the loop to be setup has been
selected, the next step is to assign a Process Variable Source or PVsource.
This parameter selection defines where the PV for this loop will come from.
To assign the PVSource for the loop, select the PVsource line on the display.

|:| Note: Wherever a ## is appended to a selection choice in the manual, the ## is
used to represent a number. The range of this number will vary depending
upon the configuration of your Dimension.

Once selected, the window shown in Fig. 4-8 displays and the selection for
the PVSource may be made. The following choices will be available:

e Anlgin## - The process variable will come from the selected
analog input #.

Figure 4-8. [ COHF_LOPE B5:z21:1@ |:| Note: Whenever an Analog Input # is
PVsource Display Look_Hum__LoorHNm@1 selected for a PV Source type, you may
also set a filter value, InFltr# #, for the
selected analog input. The filter value is
the time constant in seconds of a low
pass filter. As the time increases the
amount of filtering increases. Typical
[=: settings range from 1 to 5 but may range
OUIEW_1__HOME . from 0 to 100. The default value is 1.

FUsowrce
bEnlglnB

[

e Analn#_# - The process variable will come from the analog input #
and # specified. If this input detects an Open Sensor, the controller will
automatically switch to the second analog input #. (Thermocouple
switchover).

|:| Note: Whenever an Analn#_# is selected for a PV Source type you may also
set a filter value, DigFiltr#, for both analog input numbers. The filter value
is the time constant in seconds of a low pass filter. As the time increases the
amount of filtering increases. Typical settings range from 1 to 5 but may range
from O to 100. The default value is 1.

e Calc___# - (# =1 through 4) The process variable will be calculated
using the following equation:

M/:(Amqm#xMnman+(Amgm#xMnmaa+(Amgm#xMnma$+mAmgm#anma®
Scale
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Where:
AnlgIn## is analog input 1 thru 4 for Calcl, Calc2, or is input 5 thru 8 for
Calc3, Calc4
Mltpler# is a user defined/entered constant that may be used to weight an input

Scale is a user defined/entered constant that may be used to adjust or scale
the result

An example of this input type would be to average inputs 1, 2, and 4
into a single PV value. To do this, set Mltplerl, 2, and 4 to a 1; Mltpler3
to 0 (this will disable input 3) and Scale to 3.

The choices under the Calc selection are as follows:
e DigFiltr - Set a filter value for the 4 analog inputs in the equation.

e Equation - Select this to set the multiplier values for the Calc
equation.

» RH# - The process variable will be the result of a Wet Bulb/Dry Bulb
relative humidity calculation based on a psychometric table. When this
selection is made you will be prompted for several selections to make:

1. AtmosPrs —Select Atmospheric Pressure setting (sea level is 1.0)

2. Anglin## —Source for the Wet Bulb temperature, which may be an
analog input #. A filter value may also be entered for the selected
analog input.

3. Anlgin## orSetPntL# —Source for the Dry Bulb temperature
which may be an analog input # or a Control Loop Setpoint #. A
filter value may also be entered for the selected analog input.
(Selecting a Loop setpoint for the Dry Bulb temperature will provide
for more table temperature/RH control in some applications.)

After you have completed making your selection for PVSource, select End
on the window to complete this configuration step.

The next step is to define the Control Action of the loop. Do this by
selecting the Cntl_Act line on the display. This will open a window as
shown in Fig. 4-9. From this display select one of the following control
action types:

Figure 4-9. [ CONF_LOPE _@7:BE:33 e Reverse outputis selected when the
Control Action Look_Hum___LookHm@ 1 process requires an increasing output
Chtl_Act signal when the setpoint is greater than

BEimodal the process variable. A typical example is
I';h a heating output control signal.

e Direct outputis selected when a pro-

cess requires an increasing output signal
|@ when the setpoint is less than the process
variable. A typical example is a cooling
output control signal.

OUTEW_1 HOME
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Bimodal output is selected when a process requires both a reverse and a
direct output. An example is an environmental test chamber that has

both heating and cooling capabilities.

None is selected if this control loop is not used.

Each of these control action types allows entering a High and Low Output
Limit value. These limits can be set by selecting the Limit field in the
Cntl_Act window and are defined as follows:

RvHiLmt# - Reverse High Limit places a maximum limit on the
reverse output percent.

RvLoLmt# - Reverse Low Limit places a minimum limit on the
reverse output percent.

DrHiLmt# - Direct High Limit places a maximum limit on the direct
output percent.

DrLoLmt# - Direct Low Limit places a minimum limit on the direct
output percent.

DeadBand - For Bimodal mode only a Deadband /OverLap Band
may be entered. DeadBand is the amount of output percent that
neither output is on; Overlap band is the amount of output percent
BOTH outputs are on. DeadBand is entered as a positive value,
Overlap as a negative value.

After you have completed making your selection for Control Action, select
End on the window to complete this configuration step.

The next step in configuring your control loop is to select the PID Type

that will be used. This is accomplished by selecting the PID _Type parameter
from the CONF_LOP display. This will open up a window as shown

in Fig. 4-10.

Figure 4-10. |

CONF_LOPE

Refer to Table 4-1 and Fig. 4-11 to make

PID Type Display

Loor_Mumn___LoorNmB 1
FID_T4Yre
|§ ' -

your selection for PID Type based on your
control needs. The choices are as follows:

e Single - Used when one set of PID con-
stants is to be used at all times. Group 1
is always used if single is selected.

e Dual - Used when one set of PID con-

OUTEW_1 HOME

stants is to be used for Reverse output

(group #1) and another set is to be used
for Direct output (group #2).

e Programmed - Used when the real-time programmer (Refer to Section
5, Real-Time Programmer) is used to select which PID group is to be used
on each segment.

4-14
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e Select Adaptive - Used when you wish to alter PID constants based
upon the value of the process variable. When Select Adaptive is
selected, a window will open that allows the entry of the five group
breakpoint values.

Table 4-1. Active PID Groups by Type Selected

PID PID Groups
Type
1 2 3 4 5
Single X Not Active
Dual X X Not Active
Program X X X
Select X X X
Adaptive
X = Active
Dimension Control System 4-15
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Figure 4-11.

PID_Type Group Selection

SINGLE

DUAL

PROGRAMMED

SELECT
ADAPTIVE

4-16

GROUP 1

GAIN XX
RATE XX
RESET XX

GROUP 1

GROUP 2

GAIN XX
RATE XX
RESET XX

GROUP 5

GAIN XX X
RATE XX
RESET XX

s Used for reverse, direct and
bimodal control loops

- Used for reverse acting portion
of bimodal control loops

- Used for direct acting portion
of bimodal control loops

SEG1 ,

SETPOINT

SEG2 ,
GRP1! GRP2!

SEG3
GRPL !

TIME

The profile specifies the PID group to be used for each segment. During operation, the programmer sets the gain,
rate, and reset to the values defined in the PID group specified for the current segment.

GROUP 4
GROUP 5

XX
XX

GAIN XX XX

RATE XX
RESET XX

Gain
Rate
Reset

GROUP
BREAKPOINTS

PROCESS VARIABLE

Each PID group specifies the value of gain, rate, and reset at the associated break-point in the range of the
process variable. During operation, the gain, rate, and reset are calculated by interpolating between the
values at the breakpoints above and below the current values of the process variable.

Dimension Control System
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Figure 4-12.
Remote Setpoint Source
Display

Dimension Control System

After you have completed making your selection for PID_Type, select End
on the window to complete this configuration step.

The next step is to define a Remote Setpoint Source (RemSPsrc) for the
selected loop. The remote setpoint source is used to provide a setpoint to
this control loop that does not originate from the Operator. This selection is
made from the screen shown in Fig. 4-12. Choices are as follows:

e Program# - Selects which programmer will provide the setpoint.

CONF_LOPE

LooR_MHum__LookMNmB1

RemSPE
Prodraml
[g k=

|:| Note: Dimension provides a separate
programmer for each loop in the system.
Each programmer also contains a profile
(setpoint) for each loop in the system.
For example, if you select Programmer
#3 for Loop #1, loop #1 will use profile
#1 from programmer #3. Refer to

Section 5, Real-Time Programmer, for

OUIEMW_1 HOME

more detailfexamples on this subject.

e Anlgln# - Selects one of the analog inputs to provide the setpoint. This

would be used to provide a remote setpoint from some other
instrument. A filter value may be entered for the analog input selected.

OutputlL# - Selects another control loop’s output to provide the
setpoint. This is most commonly used to implement cascade /blended
cascade control. Refer to the Cascade Control Example in Appendix E,
Examples, for more information. The setpoint will be calculated based
on the following formula:

SP = [(LOutput% * Ratio)+(BlendSetpoint * Blend)]/Scale

When OutputL# is selected, the following additional parameters
are presented:

Program# - Allows you to select a programmer to provide a blend
setpoint for blended cascade control.

CascParm- Allows you to enter the values for the Ratio, Blend and
Scale constants.

e SetPntL# - Selects the setpoint of one of the other control loops in the

system to provide the setpoint for this loop. This is useful to set
multiple control loops to a single setpoint with one entry.

After you have completed making your selection for Remote Setpoint
Source select End on the window to complete this configuration step.

This is the last step necessary for the BASIC level of Loop Setup. Press the
HOME macro key to return to main Patch I/O icon.
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Physical Outputs Patching

Figure 4-13.
Patch 1/O Display

Figure 4-14.
CONF_OUT Display

Figure 4-15.
Analog Output Display

4-18

The next step is to make the Physical Outputs assignments. From the
display shown in Fig. 4-13, select the Outputs parameter. When Outputs is
selected the screen shown in Fig. 4-14 displays. This allows selection of
specific output type and board number.

| PatchlI<0 BE:23:47 | _CONF_OUuT 22:01¢: 32
Prodrammer__Select Hnaig. Sel ANl eCrdl
ContrllLook__Select LocCO_Se . ]
Alarms e FonlC0 Sel [FEmCOBrdl
Lodic Se

OutPuts | Sel

OUTEN_1 HOME ITLEN . ] HOMNE

The Analg_sSel line allows the selection of a specific analog output board to
configure the analog outputs. This may range from Analog Card 1 through
Analog Card 3 depending on your model of Dimension. The LocCO_Sel
line allows selection of the analog card and output for local outputs (model
8725 with two or three analog cards only). The RemC0 _Sel line allows

the selection of Remote Contact Output Board 1 or Remote Contact

Output Board 2.

If you select an analog card, a screen as shown in Fig. 4-15 displays and
allows you to make an assignment for each of the analog outputs available.
The assignment can be one of the following types:

IRic] EFICEEEE ° DevOutL#—TopatchtheDEVIATION

CONF_DO
ReyQubll___fnaduial b}ftween process variable and hs.etpom’c to
: o g o 18 :::n:g& oz the csieilectid anal(‘)tgt }(:u‘éput‘. '{ is mzlay bte
irOu Al retransmi viation va
girlull Zrtesl used to retrans e deviatio ue to

a chart recorder.

al e RevOutL# - To patch the REVERSE
v (heating) control output to the analog

output. Control outputs may need a

| E
OUTEW_1 HOME 4*7

time proportion cycle time defined.
See “Physical Outputs Configuration” on
page 4-26.

e DirOutL# - To patch the DIRECT (cooling) control output to the analog
output. Control outputs may need a time proportion cycle time
defined. See “Physical Outputs Configuration” on page 4-26.

e SPxmitL# - To retransmit the selected loop’s Setpoint value to the
analog output. This may be used to retransmit the setpoint to another
Dimension or other control device.

Dimension Control System
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Figure 4-16.

Remote Contact Output

Display

Dimension Control System

|:| Note: You may also need to setup the analog output range values (zero, span)

cycle time to match your selection. See “Physical Outputs Configuration” on
page 4-26.

e Retrans# - To patch a selected loop’s Retransmit parameter to the
analog output. See “Control Loop Extended Configuration” on page 4-36
for a description of this choice.

e Event_1-12 # - To patch a select real-time Programmer Event to the
analog output. Refer to Section 5, Real-Time Programmer, for more infor-
mation on programmer events.

e 0UTSet01-04 - To patch a selected logic OUTSet to the analog output.
An OutSet can be used to “logically OR” multiple digital outputs to a
single physical output. Refer to Fig. 4-35, Logic Functions, for more
information on OUTSets.

After you have completed making a selection for the analog card, select the
Close_Wn parameter to close the selection window and return to the board
selection display. If you have more than one analog card, complete the
configuration for any additional analog cards before proceeding.

Your output may be connected to an 8781-00 Digital Input/Output Expansion
Card using the high speed expansion bus from your Dimension. The I/O on
this card is referred to as Remote Contact Input/Outputs. The Remote contact
output functions are set up in the section below. Note local digital outputs on
model 8725 with two or three analog card would be set up in the same
manner by selecting the LocC0_Sel line shown in Fig. 4-14.

From the RemCO_Sel line shown in Fig. 4-14, select the remote contact
board to configure and the screen shown in Fig. 4-16 displays. From this
screen you may make assignments for each digital output on the selected
card. Your choice will be one of the following:

e RevOutL# -To patch the REVERSE

CONF_OUTE _@82:51:2@ )
EU or *E ~ 3 % ___3 E‘"‘EB'S% (heating) control output to the rerr}ote
vent_ ———rmemlLl_ -
EUSREZ8S TRoncogs f:orﬁtact ogjtp?. Control oll.tputs Vilﬂi'typ
vent_ ———memlL_
Eveni-gd———RenD-gd ad ically need a time proportion cycle time
Event_86 __“FemCO_BE |[L3 defined. See “Physical Outputs Configu-
FraEnd_1 ___EemCO_BT . . .
Glob_RA1 062 ration” on page 4-26 for information on
|::1ose_wn_m|m sEi IHF

- setting the cycle time for a remote
contact output.

QDUTEW_1 HOME

e DirOutL# - To patch the DIRECT (cooling) control output to the remote
contact output. Control outputs will typically need a time proportion
cycle time defined. “Physical Outputs Configuration” on page 4-26 for
information on setting the cycle time for a remote contact output.
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e Alarms - Various alarm types may be patched to a remote contact
output. Refer to Section 6, Process Alarms, for detailed information on
alarms. The type of alarm indication may be one of the following:

Glob_Alam - This is set when any alarm condition is true.

IN_Alarm - This is set or true when any analog input limit alarm
condition is exceeded.

PV_Alarm - This is set or true when any loop Process Variable limit
alarm condition is exceeded.

DV_Alarm - This is set or true when any loop Deviation (PV-SP)
limit alarm condition is exceeded.

LP#Alarm - This is set or true when any alarm condition for the
selected loop is exceeded.

e 0UTSet01-04 - To patch a selected logic OUTSet to the remote contact
output. An OUTSet can be used to “logically OR” multiple digital
outputs to a single physical output. Refer to Section 7, Logic Functions,
for more information on OUTSets.

e Event_1-12# - To patch a select Real-Time Programmer Event to the
remote contact output. Refer to Section 5 for more information on
real-time programmer events.

e OperAM_# - To patch the control mode (Auto/Manual) of the selected
loop to a remote contact output. This may be used to synchronize
multiple instruments or to drive an indicator lamp.

e OperRH_# - To patch the Real-Time Programmer status (Run/Hold) to
a remote contact output. This may be used to synchronize multiple
instruments or to drive an indicator lamp.

e PrgEnd_# - To patch the real-time programmer’s Program End
indicator to a remote contact output. This may be used to synchronize
multiple instruments or to provide an operator status light that a
program has completed.

e RemClI__# - To patch a selected remote contact input back out to
another output. This may be used to bring in a low level input signal
and switch a higher voltage level output to control an external piece
of equipment.

After you have completed making selection for the remote contact board
select the Close _Wn parameter to close the selection window and return to
the board selection display. If have a second remote contact board, complete
the configuration at this time. When all of your physical outputs have been
configured, press the HOME key to return to the main PatchI/O display.
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Analog Input Setup

Figure 4-17. (L)
I/O Calibrate Display

Figure 4-18. (R)

Input Configuration Display

Dimension Control System

The next step in setting up your control loops or monitor analog input
points is to define the actual input types. This is accomplished by accessing
the I/O CAL display as shown in Fig. 4-17.

From this display select the Analoglins parameter to access the display
shown in Fig. 4-18.

| I-0-Calk INFUTS B2:i12:80
Analodlns Inet_Mum Anldln_1
Analodiuts__ InetTure_ THFe. . FE.
Rt D 1900t IIFilterlal
SelcFunc_ _Con f
SelcFunc__Cali
InPtlowl im— -
ITrttHiIL im 137
Endlhits__ Cent
DecPoint 1
Mhemonic— C
OUTEW_1 HOME OUTEW_1 HOME

Dimension analog input processing provides high accuracy for thermocouple,
millivolt, voltage, milliamp, and RTD sensor types. Each Analog I/O Card
provides six universal analog inputs, and up to three cards can be installed in
an 8725 Industrial Process Manager (one maximum in an 8705). The
Inpt_Num parameter is used to select the specific input to configure. When
you have selected the input number or tagname (if you altered the default
names) the system will display the currently active parameters and character-
istics for the input you selected. The following parameters may be modified:

e InptType - Selects an analog input type from a list of selections. The
following standard types are available:

Thermocouple type T, ], K, R, S, E, N, Platinel II, B, G, C, D,
Nickel Nickel Molly

Linear DC ranges of 0-100mv, 0-10 volt, 0-5 volt, 4-20ma,
0-20ma, 0-50mv, 0-10mv, 0-1 volt

Altitude Range from 0 - 200Kft (from a 4-20mA input sensor)
RTD (American and European curves)
Pressure range from 0-250 PSI (from a 0-100mv pressure sensor)

(See Table 44, “Input Types/Ranges,” on page 4-46 for descriptions
of all selectable analog input types.)

e FilterVal - The filter value is the time constant in seconds of a low
pass filter. As the time increases the amount of filtering increases.
Typical settings range from 1 to 5 but may range from 0 to 100. The
default value is 1.
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e SelcFunc_Configur - Selecting this function allows the configuration
of a linear input range. This selection opens a configuration window as
shown in Fig. 4-19 and allows access to the following parameters:

Figure 4-19. IHPUTS @B B3:54:26 e Lin_Zero sets the zero (low) point in
Configure Inputs Display engineering units for the selected linear
input. See Table 4-2 for range of set-

Inet _Mum__HAnladaln_1

Conf idure InPuts

L in-gero 5o 88 tings. See Fig. 4-20 for examples of pos-
Lin_Deck Vo sible settings. The default setting is 0.

1c 2 Iy
Close_ln__JCLOSE
2.0
CAaL

OQUTEW_1 HOME w

e Lin_Span sets the span (high) point in
engineering units for the selected
linear input. See Table 4-2 for range
of settings. See Fig. 4-20 for examples
of possible settings. The default
setting is 100.

e Lin_Decp sets the placement of the decimal point 9 (the number of
positions to the right) for the selected linear input. See Table 4-2 for the
range of settings. See Fig. 4-20 for examples of possible settings.

e Mnemonic selects 3 character engineering mnemonic tag for the
selected linear input.

Table 4-2. Maximum Range of Numbers that can be used for Linear
Input Zero/Span and Decimal Point Placement

Dec Point Zero Span

0 -32767. 32767.

1 -3276.7 3276.7

2 -327.67 327.67

3 -32.767 32.767

4 -3.2767 3.2767

5 -0.32767 0.32767
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Figure 4-20.
Lin_Zero, Lin_Span, Lin_Decp, InptLowLim, and InptHiLim Examples

Example 1:

0 to 10 volts input to represent 0.00 to 100.00%
Lin_Zero =0.00
Lin_Span =100.00
Lin_DecP =2

InptLowLim =0.00
InptHiLim  =100.00
Setpoint entries limited to 0.00 to 100.00.

To limit setpoints to 10% (1 volt) to 90% (9 volts):

Lin_Zero =0.00
Lin_Span =100.00
Lin_DecP =2

InptLowLim =10.00
InptHIiLim  =90.00
Setpoint entries limited to 10.00 to 90.00.

Example 2:

0 to 10 volts to represent —100.0 to 900.0°C:
Lin_Zero =-100.0
Lin_Span =900.0
Lin_DecP =1

InptHiLim  =900.0
Setpoint entries limited to —100.0 to 900.0.

To limit setpoints to 0 degrees (1 volt in) and 400 degrees (5 volts in):

Lin_Zero =-100.0
Lin_Span =900.0
Lin_DecP =1

InptLowLim =0.0
InptHiLim  =400.0
Setpoint entries limited to 0.0 to 400.0.

Example 3:

Negative slopes ARE allowed: 0 to 10 volts represents 1000 to 0 rpm respectively:
Lin_Zero =1000
Lin_Span =0

Lin_DecP =0
InptLowLim =0 (Will automatically default when Span/Zero/Dp are changed)
InptHiLim  =1000

To limit setpoints to 100 rpm (9 volts in) and 900 rpm (1 volt in):
Lin_Zero =1000
Lin_Span =0
Lin_DecP =0
InptLowLim =100
InptHiLim =900
Setpoint entries limited to 100 to 900 rpm.

InptLowLim =-100.0 (will automatically default when Span/Zero/Dp are changed)

Dimension Control System
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Figure 4-21.
Calibrate Inputs Display

4-24

Selecting cLOSE will close the window and return you to the Input configu-
ration window shown in Fig. 4-18.

e SelcFunc_Calibrat - The Calibrate window (see Fig. 4-21) allows
adjustment of calibration parameters to match Dimension input
readings to a known reference standard. It changes the offset (Zero)
and gain (Span) of the hardware front end via software. All Analog
Inputs are factory calibrated and should not require recalibration. If
you need to calibrate the inputs on your Dimension, refer to Appendix
E, Verification/Calibration Procedure, for the recommended procedure.

THFLUTS O BLi@riSz The Calibrate window contains the

following parameters:

Zero H,.88

AT N IT e Zero - This parameter sets the calibra-
ke ldJuno_ Zl.3 tion for the lpw end pf the input range.
EpognoEnbl Enable o Note that this value is stored as a whole
Savefban 5 Akhan . . ..
Ploce Hh e LOSE] number without decimal precision.

e Span - This parameter sets the calibra-

OUTEKW_1 HOME

tion for the high end of the input range.

[]

Note: Zero and Span parameters in the Calibrate window are NOT the same
astheLin_Span and Lin_Zero parameters in the Configur window. Zero
sets the calibration for the low end of the input range. Span sets the calibration
for the high end of the input range

Anlglin## - Displays the actual input value of the selected input.

ColdJunc - The cold junction temperature in °C. This parameter
always reads in °C even if the thermocouple is set up to read in
Fahrenheit. It measures the temperature at the connector where the
thermocouple wires and connector pins make contact. This junction
then is compensated for in the temperature calculation.

CldJncErr - The Cold Junction Error parameter in °C. This is added
to the ColdJunc temperature in order to compensate for error in the
cold junction sensor. This parameter is adjusted (plus or minus) until
the ColdJunc temperature reading is equal to the reading given by an
external temperature measuring device that is attached to the
appropriate input connector.

CldJncEnbl - Used to enable or disable the Cold Junction function.
This parameter is active only when a thermocouple is the selected
input type. When it is set to Enable, the temperature reading from the
thermocouple (ProcVr0X) is compensated by the cold junction
temperature. When it is set to Disable the ProcVr0X is not
compensated by the cold junction temperature. The Disable mode is
used to check the accuracy of linearization tables.

Dimension Control System
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e PV_Bias - Sets the process variable bias. This value biases the entire
input range. If a bias value of 1.0 is entered, the process variable is
increased by 1.0.

e Save/Aban - Allows saving or abandoning the calibration parameter
values. This allows a user to change the calibration and observe the
result without permanently changing the parameters. Newly entered
values that are not saved will be lost when the unit is powered down.

Selecting cLOSE will close the window and return you to the Input configu-
ration window shown in Fig. 4-18.

e InptLowLim - This parameter defaults to the lower limit of the input

type selected. For thermocouples and RTDs this is the full usable range
of the sensor. Changing this parameter limits the low (zero) value that
can be entered as a setpoint. This parameter is used by the PID control
algorithm together with the InptHiLim parameter to establish the
range of the input to be controlled.

InptHiLim - This parameter defaults to the higher limit of the input
type selected. For thermocouples and RTDs this is the full usable range
of the sensor. Changing this parameter limits the high (span) value that
can be entered as a setpoint. This parameter is used by the PID control
algorithm together with the InptLowLim parameter to establish the
range of the input to be controlled.

EngUnits - When an RTD or thermocouple is selected under the
InptType field, this parameter allows a selection between °F and °C.
If a linear input type has been selected this will always show Linear
and cannot be changed.

DecPoint - Displays the number of positions to the right of the decimal
point. When a linear range is selected (i.e. 0-10, 0-5, 0-20, 4-20) the decimal
point defaults to 2, and can be changed under the Configur window. When a
thermocouple or RTD range is selected, the decimal point normally
defaults to 1 (except for thermocouples B, G, and D; these default to 0).
The decimal position can NOT be changed for RTDs or T/Cs.

Mnemonic - Displays either ‘F” or “C’ for all thermocouples and RTDs
depending on the status of the EngUnits field. If a linear input type is
selected, the three character user-configured mnemonic is displayed.

Once all the Analog Input parameters have been selected press the HOME
key to return to the main I/O CAL display. The next step is to configure the
physical outputs as described next.
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Physical Outputs Configuration

The next step in the configuration process is to define the Analog and
Digital Outputs required for the process. This is accomplished by selecting
the AnalogOuts parameter from the I/O-Calb display shown in Fig. 4-22.
Selecting the AnalogOuts parameter will bring up a display as shown in
Fig. 4-23. The system will display the currently active parameters and
characteristics for the analog output you selected. Modify analog output
parameters and characteristics as follows:

Figure 4-22. (L) | I-0-Calk A1 | AHA_OUTS O B8:3@8:59
I/0 Calibrate Display Analodlns Selec Anatutet_ AN_OUT_1
Analodluts__ Selec SelcFunc__Confidur
Emt.D ig0ut. elec SelcFunc___Calibrat RS
ZEero B.H8
SPan____ 188,80
CYc1Time___ BB B

Figure 4-23. (R)
Analog Outputs Display

OUTEMW_1 HOME OUTEW_1 HOME

e AnaOupt — Selects which analog output to configure. The number is
dependent on the model purchased.

e SelcFunc_Configur — Selects the analog output configuration
function. This function opens a window as shown in Fig. 4-24 to allow
setting the output zero and span values. Each 0-5V or 0-20 mA analog
output configuration defaults to:

Figure 4-24. [(ANA_OUTESE Griizras Zero = 0.00
Configure Analog Outputs lnnanutpt_n N_OUT._1 Span = 100.00
Conf igure Outrut For 4-20 mA output the configuration
Fd - —— - ]
Sean A 60 defaults to:
t155= i _cLosET
Zero =-25.00
Span = 100.00
Note: Slopes CAN be negative (inverted)
OUIEKW_1 HOME

by configuring the output as shown:

Zero =100.00
Span =0.00

An output of 0.00 gives 20mA out
An output of 100.00 gives 4mA out
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To calculate zero and span values for a 4-20mA output:

Span = Upper Limit of Range of variable that is patched to the output

Zero = LowLim—

Range

Where: LowLim = Low Limit for the variable patched to the output.

Range = The absolute value of the difference between the
High Limit and Low Limit [ABS (Hi-Lo)].

Example 1:

Retransmit Analog Input to Analog Output

Input Range is 0°~1000° F

Retransmit Setpoint for a Loop to an Analog Output

Span = 1000
Zero = 0-— 1000
4
= -250
Example 2:
Setpoint Range is
-80° C to 500° C.
Span = 500
Zero = —80— %)
= =225
Figure 4-25. [ANA_OUTSE Go:dc:ad

Calibrate Analog Outputs [nnanutpt AN_OUT_1

Cal ibrate Outruts

ero____ 948
Skan_ 11154
bh

Savedban AL e 0
Close_Wn__JCLOSE

OUTEW_1 HOME

SelcFunc_Calibrat —Opensa
window to allow setting the zero and
span calibration points (see Fig. 4-25).
These points are different from the zero
and span in the Configur window. The
calibration zero and span values
calibrate the output to provide the
correct voltage or current out. To
calibrate, connect a volt meter to the
appropriate terminals and adjust the
span and zero values. When complete,

save your calibration settings by selecting Save. If you wish to revert to the
original settings select Abandon. Select CLOSE to close the window and
return to the main analog outputs screen.

Dimension Control System
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® Zero — Displays the zero value setup in the configuration window.
» Span —Displays the span value setup in the configuration window.

e CyclTime —Selects the cycle time in seconds. If the cycle time is set to 0
this output will function as an analog proportional output. If the cycle
time is set to any value greater than 0, this output will function as a
time proportioning output. See Section 2, Hardware Installation and Field
Wiring, for information on setting jumpers for time proportioning relay
drive.

Once you have completed setting up the Analog outputs, press the HOME
key and return to the main I/O-CAL display.

CAUTION!

The input types and retransmit configuration should be set up
BEFORE the output configuration span and zero are set to
match the input high and low limits. The decimal position of the
analog outputs does not change until the Retransmit parameter
is set under the CONF_LOP screen and the parameter to be
retransmitted is set under the CONF_OUT screen.

The next step in Output Configuration is to configure any Digital Outputs
that may exist in the system. This is accomplished by selecting the
DigitlOut parameter from the I/O - Calb display. Once selected the display
shown in Fig. 4-26 is displayed.

Figure 4-26. [(DIG_ouTs 11:41:19] The user may select which specific remote
DIG_OUTS Display Condutet_ RmCOut®1 contact output to configure from the
RemCycT ime_B BB = ConOutpt line. The number of contact
tggESEWEE geC01_1 outputs available is dependent upon your
Configur_LocCOuts configuration. Once the output number has
been selected, the time proportioned cycle
time (RemCycTime) may be set. Setting the
time to a zero value will disable time
ODUIEN_-1  HOME proportioning and enable On/Off control.
e LocCo_Nm —Selects which local contact output to configure. (Available
on 8725 models with two or three analog cards.)
e LocCycTime — Sets time proportioning cycle for the selected output. A
cycle time of 0 will disable time proportioning and enable on/ off control.
e Configur — Opens a window to set the zero and span for the selected
local contact output. This is used to stage two outputs.
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Operation

This section describes how to operate and view the performance of the
control loops that are configured into your Dimension. It is assumed that
you have completed the configuration process described in the previous
sections and have made the physical input/output wiring connections as
described in Section 2, Hardware Installation and Field Wiring.

|:| Note: You should now access the Operation display area of your Dimension.
_ Verify that the top icon along the right side of the display is the unit icon. If the
top icon is CONF you are in the Configuration area. Press the OVIEW _1
macro key to switch to the operation display area. Refer to Section 3, Graphic
Operator Interface, for Dimension display conventions.

The first step in the operation of the control loop is to access the LOOP
display icon level. At this icon level you may move right or left using the
diamond key to access a specific loop display for each control loop in the
system. The default loop status screen shown in Fig. 4-27 will display and
the following parameters will be available:

Figure 4-27. [00F 1 555 e ProcVr## - This parameter displays the
LOOP_ _ _1 Display ;r-:--:..l.l.;'ai 187, 3 .:r actual process variable (PV) of the
gelroll— 6. g 01 selected control loop. This value is
IEPHEHEE'I —Mapugl | calculated and may not be accessed by
ek a . % .
D irout ] @.80 %4 the operator. This is the value of the
ain__g . Bd
esel g1 B-8qr- parameter you selected as the PVSource
ate__al LB ml

when configuring the loop.

el SetFarns

TETAKT] [ESTOF]

e SetPnt## - This parameter displays the desired value for the process
variable (SP). This is the value at which you want your process to
control. This value may be set by the Operator, from a Real-time
Programmer or from a Remote source. By default it is set by the
operator and may be altered from this display.

e Dev_## - This parameter displays the deviation from setpoint for the
selected control loop. It is the difference between the actual PV and
the desired SP. (PV - SP = Dev). This is a calculated value and may
not be accessed by the operator.

e LpMode## - This parameter displays the current Loop Mode of the
loop. It will be Manual mode by default and may be altered by the
operator between Auto (closed loop) and Manual (open loop).

e RevOut_# - This parameter displays the current Reverse Output
(heating) value for the control loop. This is an operator entered value if
the loop mode is Manual, or a calculated value if the loop mode is Auto.
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Figure 4-28.
Loop Setup Display

4-30

e DirOut_# - This parameter displays the current Direct Output
(cooling) value for the control loop. This is an operator entered value if
the loop mode is Manual, or a calculated value if the loop mode is Auto.

e Gain_## - This parameter is the currently active Gain value. This
parameter may be entered /altered by the operator and is used in the
control output calculation when the loop mode is Automatic. See “PID
Loop Tuning” on page 4-31.

e Reset_## - This parameter is the currently active Reset value. This
parameter may be entered /altered by the operator and is used in the
control output calculation when the loop mode is Automatic. See “PID
Loop Tuning” on page 4-31.

e Rate_## - This parameter is the currently active Rate value. This
parameter may be entered / altered by the operator and is used in the
control output calculation when the loop mode is Automatic. See “PID
Loop Tuning” on page 4-31.

Note: The above values for Gain, Reset and Rate will switch automatically
based upon the configured PID Type. For example, if dual PID is selected,
group 1 values will be displayed/altered if the control output is reverse, group
2 values will be displayed/altered if the control output is direct.

e SptSrc## - This parameter is the currently selected setpoint source for
the control loop. This parameter may be altered to select either
Operator, Programmer, or Remote as the setpoint (SP) source. The
actual source for programmer or remote is set during the configuration
process when the RemSpsre is defined.

e SetUp - This parameter will open a window that contains the following
parameters, as shown in Fig. 4-28:

e LpMode## - This parameter displays the
current Loop Mode of the loop. It will be
Manual mode by default and may be
altered by the operator between Auto
(closed loop) and Manual (open loop).

e SptSrc## - This parameter is the cur-
rently selected setpoint source for the

control loop. This parameter may be

altered to selected either Operator,
Programmer or Remote as the setpoint (SP) source. The actual source
for programmer or remote is set during the configuration process when
the RemSpsrc is defined.

e ManRset# - This parameter allows the entry of a Manual Reset or bias
value that will add or subtract to the control loop output value.
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PID_Grp - This parameter allows the selection of the PID group that is
currently being displayed in the Gain, Reset and Rate parameters
below it. Refer to page 4-14 for a detailed description of how PID
groups are used.

Gain - This is the current GAIN value for the selected PID group. This
value may be altered from this display. See Section 4 “PID Loop Tuning”
on page 4-31.

Reset - This is the current RESET value for the selected PID group. This
value may be altered from this display. See Section 4 “PID Loop Tuning”
on page 4-31.

Rate - This is the current RATE value for the selected PID group. This
value may be altered from this display. See Section 4 “PID Loop Tuning”
on page 4-31.

AutoTune - When selected, opens a window that allows access to the
Autotune function. Refer to Appendix E, Examples, page E-16 for a
description of the Autotune function and this window.

Close_Wn - Select this parameter to close this window and return to
the main loop display.

PID Loop Tuning

The Dimension uses PID control. PID is an acronym meaning proportional,
integral, and derivative. The calculations provided by the three functions
are mathematically summed together to provide an output signal to control
your process.

Before tuning your process, keep the following points in mind:

Dimension Control System

The GAIN parameter adjusts the proportional PID term. Increasing the
GAIN value will increase the output response to the process deviation.

The RESET parameter adjusts the integral PID term. Increasing the
RESET value will increase the output response to the process deviation.

The RATE parameter adjusts the derivative PID term. Increasing
the RATE parameter will increase the output response to a process
variable change.

Setting the GAIN, RESET, or RATE values to 0 will disable the propor-
tional, integral, or derivative functions respectively.

The derivative function is usually not used in applications where there
is an immediate response to the process variable from the control
output signal. The derivative function by nature will cause the output
signal to appear unstable, as it responds to the changing process
variable signal. Input filtering (FilterVal set greater than 0) is always
required when using derivative. Using derivative may not be desirable
in a application where the output controls a mechanical valve.
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« The Dimension uses the difference (input span) between the input high
limit (InptHiLim) and input low limit (InptLowLim) for the PID calcu-
lations. If setpoint limiting is desired, change the input high and low
limit values before starting your loop tuning.

Should you have tuned your loop already, and are required to change the
input high or low limit values, change your PID parameters as follows:

New input high limit — New input low limit

Oldinput high Timit — old nput fow Timit. ~ O'd PID values = New PID values

 Be sure the control action (CntI_Act) is set properly:
Set to Reverse if an increasing process variable should decrease the
output (heating). Set to Direct if an increasing process variable should
increase the output (cooling). Set to Bimodal if there will be 2 physical
outputs for both reverse and direct control actions.

» When the PID type (PID_Type)issettoSingle, only PID group 1 is
used. If PID type is set to Dual, PID group 1 is used for reverse control
action and PID group 2 is used for direct control action.

» We do not advise to perform loop tuning while a real-time programmer
is changing the setpoint. If the process is not controlling to a steady
state condition, controlling to a changing setpoint will likely not occur.

Tuning the Loop
Proportional Adjustments (GAIN):

Gain (Bain = %H adjusts the proportional control action by modifying the
control loop’s output in response to the amount of deviation from the
setpoint. A low gain value changes the output gradually over a wide
deviation band. A high gain value changes the output rapidly over a
narrower deviation band. Gain is the inverse of proportional band, so
control action with a low gain setting is like control action with a large
proportional band.

When loop tuning from scratch, adjust the gain value first (reset and rate
values to 0). Increase the gain until a small amount of oscillation of the
process variable occurs. Lower the gain until the oscillation stops. Note
that the oscillation may occur at a level lower than the setpoint

(heating application).

Typical gain settings are from 15 - 60 in a temperature control application.

Typical gain settings are 0.3 - 1.5 in applications such as pressure or mass
flow control.
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Integral Adjustments (RESET):

Reset adjusts the integral action by integrating the output in a positive or
negative direction based on deviation. For example, in a heating application
the output is increased over time if the temperature is low and the output is
decreased over time if the temperature is high. The output is not changed if
there is no deviation. In most control applications, proportional control alone
cannot achieve zero deviation. For example, in a typical heating application,
the process temperature stabilizes below the setpoint at a deviation value
where the control loop provides just enough heat output to balance the heat
losses from the process. This is called proportional droop. Reset action is
used to eliminate this offset between the process variable and the setpoint.

Reset values are expressed in terms of repeats per minute. One repeat per
minute is a measurement of integration speed of 100 percent output over 1
minute of time, when the deviation is at maximum (input high limit - input low
limit). A higher value repeats per minute, the faster the output will integrate.

After the gain has been adjusted, adjust the reset. Increase the reset to
eliminate the proportional droop achieving 0 deviation. Make small
setpoint changes watching the response of the process. A small overshoot
may be normal as long as oscillation of the process variable does not occur.
Too small of reset value will cause the process to have a sluggish response.
Too high of reset value will cause the process variable to oscillate.

Typical reset settings are from 3 - 10 in a temperature control application.
Typical reset settings are 5 - 15 in applications such as pressure or mass
flow control.

Derivative Adjustments (RATE):

Rate adjusts the derivative action by changing the output in a positive or
negative direction based on process variable change. Derivative opposes
change of the process variable even if the process variable is under or over
setpoint. For example, in a heating application the output is increased if the
temperature is falling and the output is decreased if the temperature is
rising. The output is not changed if the temperature is steady. Derivative
action is used primarily in control applications where the process changes
very slowly (where there are large time lags in response to changes in the
controller output). Also a small amount of derivative may be used to
eliminate overshooting of the process variable while still maintaining a
good response time to setpoint changes.
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Rate values are expressed in terms of minutes of duration. A rate of 1 describes
a future process variable value in one minutes time based on the current
process variable change. The future process variable value is used with propor-
tional action to offset the output based on where the process variable will be one
minute from now. The higher rate value, the higher the output will be offset.

After the reset has been adjusted, adjust the rate. Increase the rate to
eliminate process overshooting. Make small setpoint changes watching the
response of the process. Too high of rate value will cause the process
variable to oscillate.

Typical rate settings are from .5 - 5 in a temperature control application.

Fine Tuning the Process

Here are some hints for fine tuning your process:
¢ Small adjustments may be made to any one parameter at a time giving
enough time to allow for the process to stabilize after the change.

« Keep in mind the effect of the PID parameter values. For example,
doubling the response of proportional action is done by doubling the
gain from 1 to 2 or doubling the gain from 100 to 200.

» Watch the output percent simultaneously with watching the process
variable. Observe the nominal output values required to maintain
various process variable values (this may be done in manual mode
also). The reset value may be adjusted higher or lower so the output
percent is close to where it should be when the corresponding process
variable is achieved.

An approximate gain value for temperature control loops may be deter-
mined by this formula:

GAIN = .02 * ((output at temperature 1 - output at temperature 2)/ ((temper-

ature 1 - temperature 2)/(Input high limit - Input low limit)))

Startup and Checkout

Once the loop configuration process has been completed, the next step is to
verify the basic loop operation. This is accomplished by validating the
following functions for each loop:

1. Process Variable reads correctly
2. Control Output(s) operate correctly (Manual Mode)

3. Operator Setpoint, Automatic mode response
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Figure 4-29.
LOOP_ _ _1 Display

Dimension Control System

Note: This section assumes the you have completed the configuration steps
described in previous sections of this manual and that you have made your
physical inputfoutput wiring connections as described in Section 2, Hardware
Installation and Field Wiring. If you have not completed these steps please do
so before continuing!

The first step in the checkout of the control loop is to access the Loop
displays on the operator interface. The Loop displays are found at the Loop
Icon on the operation side of the Dimension.

|:| Note: Refer to the Dimension display conventions in Section 3, Graphic
Operator Interface for instructions on accessing the loop icon displays.

1. Process Variable verification

From the Loop_1 display (see Fig. 4-29), examine the first item, ProcVro1.
This is the process parameter that the Dimension is being set up to control
or monitor, such as temperature, humidity or pressure. The display shown
in Fig. 4-29 has a connected thermocouple that is currently reading 107.3
degrees F. At this point you should verify that this parameter is reading as
reasonable a value as can be expected based on the conditions of the process
you are connecting to. If an unreasonable value is displayed, refer to
“Troubleshooting Process Control and Monitor Loops” on page 4-43 for trouble-
shooting steps that will help determine the cause of the problem. If the
value is reasonable, go to step 2.
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2. Control Output Verification

From the loop display shown in Fig. 4-29,
settheLpMode parameter toManual. Next,
based upon your Control Action selection,
access the following parameters and verify
the operation as described:

e RevOut_# - If Bimodal or Reverse action are selected, enter an output
percent value and verify the process response. For example, if the
reverse output is set to control an electric heater, as you increase the
output percent the temperature should increase as monitored by the

Process Variable parameter. If you set the output percent back to 0.0%,
the process should stop increasing. If the expected result of the output
is not observed, refer to “Troubleshooting Process Control and Monitor
Loops” on page 4-43.

DirOut_# - If Bimodal or Direct action are selected, enter an output
percent value and verify the process response. For example, if the direct
output is set to control a cooling water valve, as you increase the output
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percent the temperature should decrease as monitored by the Process
Variable parameter. If you set the output percent back to 0.0% the
process should stop decreasing. If the expected result of the output is
not observed, refer to “Troubleshooting Process Control and Monitor
Loops” on page 4-43.

3. Operator Setpoint, Automatic Mode response

Verify Operator setpoint and closed loop control response, as follows:

» Select the LpMode parameter and set it to Automatic mode.
e SettheSptSrc parameter to Operator.
e Setthe Gain value to 1.00, Reset and Rate to values 0.00.

Next select an SP (setpoint) value for the control loop above, below and
equal to the PV (process variable). Refer to the Table 4-3 and verify the
proper control output response.

Table 4-3. Control Output Responses

Deviation value (PV - SP) Control Action Reverse | Control Action Direct Control Action Bimodal
Only Only
PV > SP (pos value) Reverse Output % = NO | Direct Output % =YES | Direct Output % = YES
PV < SP (neg value) Reverse Output % = YES | Direct Output % = NO | Reverse Output % = YES
PV = SP Reverse Output % = NO | Direct Output % = NO | Direct Output % = NO
Reverse Output % = NO

Control Loop Extended Configuration

The extended configuration for the control loop provides access to
advanced loop-related configuration functions. These functions should be
altered only after you have configured and verified the operation of the
Basic setup.

The Extended configuration is accessed by selecting Extended at the
Conf_Lvl parameter as shown in Fig. 4-30.
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Figure 4-30.
Unit Operation Display

Figure 4-31.
Patch 1/0 Display

Figure 4-32.
CONF_LOP Extended
Configuration Display
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After selecting Extended, select ConFigur
to switch to the configuration side of the
Dimension. Next access the Patch I/O icon
and select the ContriLoop parameter as

shown in Fig. 4-31. [FnIcH]
L0

Once ContriLoop has been selected, the
screen shown in Fig. 4-32 displays and the
extended configuration process may be
started. The following items may be set up
during extended configuration:

e Tune —Provides set up of the Autotune
parameters.

e Auto/Man — Allows the selection of an
alternate source to control the switching
of the control loop Auto/Manual mode.

e M_0OutSrc —Allows the selection of an
alternate source for the control loop
manual output. This is normally
sourced from the Operator.

e 0Snsrout— Allows the setting of a default control output value that is
set whenever the control loop’s process variable is detected as Open.

e Retransmit - Allows selection of a loop-related variable to be retrans-

mitted to an output.

The first item that is added when Extended configuration is selected is Tune.
This parameter allows the setup of parameters required for the Autotune
function of the Dimension. See Appendix E “Setting Up Autotune” on page
E-16, for a detailed description of the autotune function. When selected, the
window shown in Fig. 4-33 displays. This window provides access to the

following parameters:
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Figure 4-33. 1 g - N - S L * Reverse/Direct — This parameter is

Tune Configuration used to select which type of control
action is to be tuned. Choices are

Reverse or Direct.

e RespTime —Sets the estimated response
time of the process when a change in the
control output occurs. Set in Minutes.

| TETART ] [ETOP] : 4 Bump — Sets the amount the outputwill
be “bumped” or changed during the
tune process.

e PIDGrp - Sets which PID group the calculated parameters will be saved
to, if accepted, after the tune process.

e Fast/Medium/Slow - Sets the type of response desired from the
autotune process. Choices are Fast, Medium, or Slow.

Select End to close the Tune window and return to the extended
Conf_Loop display.

The next extended parameter is the Loop Auto/Manual mode control
parameter. This may be modified to allow a condition other than operator
to switch the loop mode from Auto to Manual. Select the Auto/Man
parameter shown in Fig. 4-34 to open the window shown in Fig. 4-35.

Figure 4-34. The following choices are available
CONF_LOP Extended | =CNZ_LOF P4:43:5 for switching the control loop auto/
Configuration Display 00r_Num__ PNMB | manual mode:
USOUrC® hn r 2 ! r-g
FIT lfgﬁk_fg i r":g 1 f T e OperAM_# — Allows the Operator to
Tf{:f Perc—prodrant FatcH change the mode. The # indicates which
R '3 T Operator Auto/Manual parameter

ansn Out __Default

Batrnent —Rolatne will be selected. Each control loop in

the unit has its own OperAm parameter.
Multiple loops could be set up to change
modes based upon a single OperAM
selection.

| OUIEW_1 HOHE

* OR/NOR_seto# — Allows selection of a logic “OR” or “NOR” set to
control the mode. Refer to Section 7 for details on logic functions.

e AND/NAND_seto# — Allows selection of a logic “AND” or “NAND”
set to control the mode. Refer to Section 7 for details on logic functions.

e RemcCl_## — Allows selection of a Remote Contact input to control
the loop mode. This input would come from a connected 8781 Remote
Digital I/O card.

e LocCl#_# — Allows selection of a Local Contact input to control the
loop mode (model 8725 with two or three analog cards only).
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Figure 4-35.
Auto/Manual Source
Configuration

Figure 4-36.
CONF_LOP Extended
Configuration Display

Dimension Control System
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When the desired selection has been made,
select End to close the window and
complete the configuration step.

The next parameter available in the
extended configuration process is the
selection of a Manual Output source. This
allows the selection of a source other than
the Operator to provide the control output
value when the control loop is in manual
mode.

This is done by selecting the M _0utSre parameter shown in Fig. 4-36. Once
selected, the window shown in Fig. 4-37 displays. See Appendix E

“Example 1: Thermocouple/ Pyrometer Switchover” on page E-2, for an example
using this function.
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The following choices for Manual Output
Source are available:

e Operator — This selects the Operator as
the source for the Manual Output value.
This is the default and most common
selection.

e Remote — This selects a Remote source for the manual output value.
When selected, an addition configuration parameter will be made
available to allow the selection of the remote source. Choices for the
remote source are as follows:

* Anlgln# —To select an analog input to provide the manual value.
This may be used to bring in a value from another controller or
instrument. This selection also allows the entry of a digital filter value
for the selected analog input.

e OutputL# — Allows the selection of another control loop’s output
value to be the manual output source. When this is selected, the
cascade parameters will need to be set. The following choices are
available:

Program X —selects which programmer the profile will come from.

CaseParm — Allows the user to enter the value for Ratio, Blend,

and Scale.
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Figure 4-37.
Manual Output Source
Display

Figure 4-38. (L)
CONF_LOP Extended
Display

Figure 4-39. (R)
Open Sensor Output
Display

Figure 4-40. (L)
CONF_LOP Extended
Configuration Display

Figure 4-41. (R)
Retransmit Configuration
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Select End to complete the configuration of
the Manual Output source and return to the
main extended configuration display.

The next parameter that can be selected is
the 0Snsrout as shown in Fig. 4-38. This
parameter allows the setting of a default
control loop manual output percent value
that will be set whenever the loop’s process
variable (PV) is detected to be Open (open

sensor). This parameter will affect only control loops that have thermocouples
as their input type. When selected, the window shown in Fig. 4-39 displays.

When the DefitVal parameter is selected, you will be prompted for the
desired output percent value (the default is 0%). This value should be
negative for a reverse output and positive for a direct output. When the
value has been entered, select CLOSE followed by End to complete the
setup process and return to the extended configuration display.
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The last configurable extended parameter allows the selection of a parameter
that may be patched to a physical analog output. This allows the selected
loop parameters to be retransmitted to an external device such as a chart
recorder or another Dimension Industrial Process Manager. This parameter
may be set by selecting the Retrnsmt parameter as shown in Fig. 440.

When selected, a window will open and allow selection of the desired
retransmit parameter. This window is shown in Fig. 4-41.
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This window allows the selection of one of the following parameters:

[]

PV

Anlgin## - The process variable will come from the selected
analog input #.

Note: Whenever an Analog Input # is selected for a PV Source type, you may
also set a filter value, InFitr # #, for the selected analog input. The filter value
is the time constant in seconds of a low pass filter. As the time increases the
amount of filtering increases. Typical settings range from 1 to 5 but may range
from 0 to 100. The default value is 1.

Analn#_# - The process variable will come from the analog input #
and # specified. If this input detects an Open Sensor, the controller will
automatically switch to the second analog input #. (Thermocouple
switchover).

Note: Whenever an Analn#_# is selected for a PV Source type you may also
set a filter value, DigFiltr#, for both analog input numbers. The filter value
is the time constant in seconds of a low pass filter. As the time increases the
amount of filtering increases. Typical settings range from 1 to 5 but may range
from 0 to 100. The default value is 1.

using the following equation:

Calc___# - (# =1 through 4) The process variable will be calculated

_ (Anlgin## x Mitplerl) + (Anlgin## x Mitpler2) + (Anlgin## x Mltpler3) + (Anlgin## x Mltpler4)

Scale

Where:

AnlgIn## is analog input 1 thru 4 for Calcl, Calc2, or is input 5 thru 8 for Calc3,
Calc4

Miltpler# is a user defined/entered constant that may be used to weight an input
Scale is a user defined /entered constant that may be used to adjust or scale the result

An example of this input type would be to average inputs 1, 2, and 4
into a single PV value. To do this, set Mltplerl, 2, and 4 to a 1; Mltpler3
to 0 (this will disable input 3) and Scale to 3.

The choices under the Calc selection are as follows:

Dimension Control System

DigFiltr - Set a filter value for the 4 analog inputs in the equation.
Equation - Select this to set the multiplier values for the Calc equation.

RH# - The process variable will be the result of a Wet Bulb/Dry Bulb
relative humidity calculation based on a psychometric table. When this
selection is made you will be prompted for several selections to make:

SetPntL# — To select a loop setpoint as the retransmit variable.

Lp#_Prof —To select a loop’s Real-time Programmer’s profile variable
to be retransmitted.
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When the selection has been made, select End to complete the retransmit
configuration process and close the window. This completes the Extended
configuration process. The next step is to complete the Physical Output
assignments and Analog Input or Output setup that may be required by the
extended choices that were made. Refer to previous topics in this section for
details on how to do this.
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Troubleshooting Process Control and

Monitor Loops

Symptom

Action

Process Variable Unreasonable.

Verify that the correct PV Source is selected. Refer
to “Configuration” on page 4-7.

If a thermocouple is selected for an input type, verify
that Cold-Junction is ENABLED. Refer to “Analog
Input Setup”on page 4-21.

Verify that PV Bias is set to zero. Refer to “Analog
Input Setup” on page 4-21.

Check input calibration. Refer to “Analog Input
Setup”on page 4-21.

Verify that input type is configured and the ranges
are set correctly. Refer to “Configuration” on page
4-7, and “Analog Input Setup”on page 4-21.

Verify that the input is wired properly. See Section 2
“Analog and Digital I/O Field Wiring Procedure” on
page 2-21.

Verify that the input sensor functions properly using
a Volt/Ohm/Milliamp meter. Simulate an input to the
Dimension using a voltage or current source.

An Operator setpoint cannot be entered.

Verify that the Setpoint source is set to Operator.
Refer to “Operation” on page 4-29.

Verify that the Input High or Low Limit is not being
exceeded. Refer to “Analog Input Setup”on page
4-21.

Programmer/Remote setpoint is not being
accepted.

If using cascade control, verify that the Ratio, Blend,
and Scaled settings are set properly. Refer to
“Configuration” on page 4-7.

Verify that the Setpoint source is set to Programmer
or Remote and not to Operator. Refer to “Operation”
on page 4-29.

Verify that the proper Remote setpoint source is
assigned to the loop. Refer to “Configuration” on
page 4-7.

Verify that the selected programmer is active and
has a valid profile (setpoint) value. Refer to Section
5, Real-Time Programmer.

Dimension Control System
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Symptom

Action

Not able to set a Manual Output percent value.

Verify that the loop is in manual mode. Refer to
“Operation” on page 4-29.

Verify that the LoopOFFX(X = loop number) does not
have an active alarm or parameter that is true in
manual mode. Refer to “Configuration”on page 4-7.

Verify that the Manual Output source is set to
Operator. Refer to “Control Loop Extended Configu-
ration” on page 4-36.

Analog output percent has no effect on
physical output.

Verify that the control output is patched to the proper
physical (hardware) output. Verify output patching as
described in “Physical Outputs Patching”on page
4-18.

Verify that the physical device has a matching input
to the Dimension output. See Section 2 “Analog
Output Wiring” on page 2-17 (Fig. 2-10).

Verify that a thermocouple input is not reading
Opensensor.

Verify that Loop OFFX(X = loop number) does not
have an active alarm or parameter that is true in
manual mode. Refer to “Configuration” on page 4-7.

Check that output is wired properly. See Section 2
“Analog and Digital I/O Field Wiring Procedure” on
page 2-21, and See Section 2 “Digital I/O
Expansion Cards” on page 2-45 .

Verify the output type selected on the analog board
using jumpers. See Section 2 “Analog and Digital
I/O Field Wiring Procedure” on page 2-21.

Verify that the Time Proportioned cycle time is not
set. Refer to “Physical Outputs Configuration”on
page 4-26.

Verify that the External 1/0O card (8781) is powered
up before or at the same time as the Dimension.
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Symptom

Action

Dimension will not communicate with 8781 1/O card.

Verify that the connection to the 1/O card is on the
first Analog Output card.

Verify that the External 1/0O card (8781) is powered
up before or at the same time as the Dimension.

Verify wiring between Dimension and the 8781 card.
See Section 2 “Connector — Digital I/O (Expansion
Bus Communications)” on page 2-19 .

Verify the address switch settings of the 8781 card.
The first 8781 must be address 2. See Section 2
“Selecting the Digital I/O Address” on page 2-44 .

The alarm icon is flashing but no alarm is present.

Any unused analog inputs should be shorted. The
unused input (+) and (-) terminals should be
connected. See Section 2 “Analog and Digital I/O
Field Wiring Procedure” on page 2-21.

Reading from the Memory card causes configuration
problems.

Verify that the same firmware version is installed in
the unit being loaded as was used to write the
Memory card.

The process variable overshoots or undershoots
when approaching the setpoint.

The PID parameters (Gain, Reset, Rate) may need
to be changed. Refer to “Operation”on page 4-29.

Changing PID values has no response on the
output percent.

Verify that the PID Type is set properly. Refer to
“Configuration” on page 4-7.

Dimension Control System
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Table 4-4. Input Types/Ranges

Celsius Fahrenheit

Standard Sensor Inputs Min Max Min Max
J thermocouple -22 760 -7 1400
K thermocouple -20 1372 -5 2500
T thermocouple -232 400 -380 750
N thermocouple -23 1300 -11 2370
C thermocouple - W5$Re/W26%Re (Hoskins) -18 2319 0 4200
R thermocouple -20 1768 -5 3200
S thermocouple -20 1768 -4 3200
B thermocouple 47 182- 117 330
Platinel Il thermocouple -28 1450 -19 2640
RTD/PT 100 DIN 43760 -200 630 -345 1130
European (.00385) or American (.00392)
E thermocouple -270 1000 -450 1830
Ni/Ni 18% Mo thermocouple 0 1350 32 2460
D thermocouple - W3%Re/W25%Re 23 2300 -9 4200
G thermocouple - W/W26%Re -20 2315 0 4200
Linear Inputs -999 9999
Linear Range
Millivolt OmV to + 100mV
Voltage 0V to + 10V
Current OmA to + 20 mA
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Real-Time Programmer
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Real-Time Programmer

Section Objectives

Section 5 provides the following information:

» A description of Real-Time Programmer functions and capabilities
¢+ Definition of Programmer Terminology
« How to configure the Programmer

+ Operation of the Programmer — How To Enter a Recipe, Start,
Run and Hold.

« How to graphically display the recipe
« Troubleshooting the Programmer operation

Description

A Real-Time Programmer is a sequence of steps (Segments) that can be
programmed to control a setpoint(s) and /or event(s) over a period of time.
This allows the setpoint to be adjusted or event to be turned on or off
without the need for operator intervention. The generated setpoint may be
used as the control loop setpoint or retransmitted as an analog output, for
example, to a chart recorder. Events that can turn on digital outputs may be
programmed into each segment. These outputs may be used to turn on an
external device such as a circulating fan. Each segment may select one of
five different alarm groups to allow the use of different alarm limits at
various times in the profile. One of five different PID groups may also be
used on a per segment basis to achieve better control of the process as it
runs through its cycle. The Hi and Lo deviation alarms may be used to
“Hold” or “Soak” the programmer and allow the process to “catch-up” with
the programmed setpoint.

Terminology

Dimension Control System

 Abort - A function that when enabled will cause the programmer to
suspend execution of the currently active program and begin executing
a separate routine beginning at segment 0. When the abort is disabled,
the program will resume executing the current program it stopped.

» Alarm Group - Select 1 of 5 different sets of alarm limits that will be
active during the current segment. The alarm limits may be set on the
ALM_SET screen.

+ Current Segment - Displays the current segment being executed by the
active recipe.
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Cycle Count - Displays the number of recycles remaining.

Events (Evnts) - Up to 12 events (1-9, a-c) may be turned on during the
current segment. Typically, events are patched to digital outputs and
are used to control on/ off functions.

Fast Forward - The ability to run a programmer at an accelerated rate.
The rate is determined by the Warp Factor setting.

Guaranteed Soak - The condition where Hi and Lo Deviation alarms
will put the programmer into “Hold,” allowing the process to
“catch-up” with a change in the setpoint. The use of Guaranteed Soak
will speed-up the test cycle and still maintain correct times for the soak
period. The limits are entered on the ALM_SET screen. See Section 6,
Process Alarms, for information on alarm configuration.

Next Segment - The next segment for the programmer to execute after
completing the current segment. In a program recipe setting, the next
segment parameter equal to the current segment will cause the recipe
to end after the segment completes.

PID_Group - Select 1 of 5 sets of PID parameters (Gain, Reset, Rate)
that will be active during the current segment. The PID parameters are
set up on the CONF_LOP display. Programmed PID groups must be
selected for PID_Type to enable this function. See Section 4, Process
Control and Monitor Loops.

Program Mode - Displays the current status of the programmer, Run,
Hold,Start, PG_END. The selected status may also be entered to change
the state of the programmer. The mode will be one of the following values:

Run - The state of the programmer when it is currently executing its
sequence of segments.

Hold - The state of the programmer when its execution has been
stopped. May be due to operator intervention or due to a
guaranteed soak condition.

Start - Begin programmer execution at the selected starting
segment.

PG_END - Displayed when the program completes execution of a
segment where the next segment number is equal to the current
segment number.

Ramp - The action of increasing or decreasing the setpoint over a
period of time. An example of a Ramp is to heat a furnace from 100 °F
to 200 °F over a 30 minute time period.

Recipe - A name associated with a sequence of steps (ramp /soak) that
begins at a corresponding starting segment. 15 recipes are available in
Dimension. The recipe name may be altered by the user to be
descriptive of the sequence of steps to be run.

Recycles - The number of repeats for a group of segments. After the
number of recycles is completed, the programmer will index to the next
sequential segment.

Dimension Control System
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Segment - A step in the recipe sequence. Each step will have its
own unique assigned parameters. Dimension has a “pool” of 750
available segments.

Segment Time - The amount of time for the current segment to run.
From 0.1 seconds to 99 hours.

Soak - The action of maintaining the setpoint at a constant value over a
period of time. An example of a soak is to maintain a furnace at 200 °F
for 30 minutes.

Start Date/Time - The Date and Time on which you would like the
programmer to start. This is used with the Time of Day Start function
to start a program at the set date/time.

Time Left in Segment - Displays the time remaining in the current
segment of the programmer.

Time Left in Program - Displays the time remaining in the
current program.

Time of Day Start - The time of day that you would like to start
a programmer running. This allows you to start a process without
requiring an operator being present.

Time of Day Start Segment - The segment number from which to start
when the Time of Day start is executed.

Time of Day Start Enable - Enables the Time of Day start function.

TimeBase - The time base for the program to run. HH:MM:SS for
hours, minutes, seconds, or MM:SS.TT for minutes, seconds, tenths.

Warp Factor - A multiplier value applied to the programmer time base
that causes the programmer to run at an accelerated rate. A warp factor
of 10 will cause the programmer to run ten times the normal speed.

Configuration

The configuration process for a real-time programmer is the process of
making selections and setting parameters that are required to control the
operation of the programmer. The first step in configuration is to examine
your process and determine what is to be controlled by your real-time
program. Some items you will need to consider for the basic configuration
process are:

» The Number of Real-Time Programmers

« Do you want to temporarily stop and start the programmer and
what will control this action.

+ Do you require a soak time of a specific length.

5-5
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Table 5-1 on the following page is a worksheet that can be used to define
programmer setup requirements. This worksheet is also available in See
Appendix C”Worksheets” .

There are two levels of configuration, Basic and Extended. The Basic level
includes the parameters needed to provide programming for most applica-
tions. The Extended configuration level includes all of the Basic parameters
along with some advanced parameters that may be needed for specific
application requirements.

The configuration/setup of Programmer functions in your Dimension is
accomplished by accessing the Configuration side of Dimension. Fig. 5-1
and Fig. 5-2 show which Operation and Configuration screens are used for
configuration of Programmer functions.

Dimension Control System
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Table 5-1.Real-Time Program Worksheet

Program #
Recipe 1-15

Start Segment

Segment # 0-749

Profile/Setpoint

1

QO N0 B~ WIDN

Segment Time

00:00:00 to 99:59:59

Events On

Q|| >|O| O[N] O 0| Bl W| N[

(0-255) Recycles

Next Segment

Alarm Group (1-5

)

PID Group (1-5)

Dimension Control System
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Figure 5-1.
Map of Dimension Operations Screens Showing Associated Programmer Screens

o

|< OVERVIEW DISPLAYS 1-16 >|

OVIEW..1 OVIEW..2 OVIEW..3 OVIEW..14 OVIEW..15 OVIEW..16

|- PROGRAMMER DISPLAYS 1-8 »>|

PROGRUN1  PROGRUN2 PROGRUN3 PROGRUN4 PROGRUNS PROGRUNG PROGRUN7 PROGRUNS

|<«——— LOGIC/MONITOR DISPLAYS 1-5 ————#»]

LOGIC..1
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Figure 5-2.

Map of Dimension Configuration Screens Showing Associated Programmer Screens

<« TAGNAME — »

GLOS_SYS GLOS_PRG

< CONFIG
| DISP CONFIG
DISPL '
OMF '
DCON_PRG

>

Dimension Control System
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Figure 5-3.(L)
Unit Display

Figure 5-4. (R)
UNIT_CNF Display

Figure 5-5.
Programmer Setup
Selection

Figure 5-6.
CNF_PRG Display

5-10
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To access the Configuration side of Dimension displays:

1. Start from the UNIT display shown in Fig. 5-3.
2. Scroll to the Conf_LvI parameter and select Basic.

3. Select the Configur parameter and the UNIT_CNF screen will display
as shown in Fig. 5-4.

UHNIT Br:14:55
TimeODay__87:14:55 ||

Date_______ Al 02,95
Access FULL @
Contrast__ 18
Mem_Card__Enter
Backlite___ 0O+ f
Conf _Lwl BEaci
Conf 1gur
SYs_Mode___MWarmStrt

[LSTARTI [STOF] m

[ UNIT_CHNF
Full_RAcc___ 8
Lmt.d_RAcc___8
Chra_Lwl___F

a
a
u
Mactrokdl [ g
a
=
n
e

Macrokyz_ [
Sus_Mode W
WmStFunc__5
Dizdnost___E
ScrEnable 5
Ortion 1__En
Ortion 2__Enter

[ OUTEW_1 HOME

crobchr T —— L
DD TEOD CEE

Next access the Patch I/O icon and select the Programmer parameter
from the Patch I/O display as shown in Fig. 5-5.

| _PatchlI-0O 12:
Programmer.l Se ect| COMF
ContrllLook __—Sele
Hlarms_—__ Sele
Lodic______ Sele
Outruts__ Sele
OUTEW_1 HOME
CONF_PRG 12:@09:82
FAMumber Pr*oelmr*@l
Fun<Hold__TTFerF

GuarSoak__Disable

OUIEMW_1

HOME

COMM

When the Programmer parameter has been
selected, the screen shown in Fig. 5-6
displays and the actual programmer config-
uration may be started.

The PGNumber line is used to choose which
programmer to configure. The standard
number of programmers in Dimension is
one, but you may have as many
programmers as you do control loops. If you
have more than one programmer, it is
suggested that you start with Progmro1
configuration and then proceed to the others.

In BASIC configuration mode the programmer parameters are as follows:

Note: The ## notation is used as an abbreviation of a numerical entry. The
range of the number will vary depending on the model of your Dimension.

Dimension Control System

Guaranteed | (888) 88-SOURCE | www.artisantg.com



User’s Manual Real-Time Programmer

Run/Hold - Select the action that will switch the programmer mode
between Run and Hold. Do this by selecting the Run/Hold line on the
display. This will open a window as shown in Fig. 5-7 to choose one of the
following selections:

Figure 5-7. CONF_FRGE 12:12:44 e OperRH_# - Allows the operator to
Run/Hold Selection FoNumber_ Frodmrel change the programmer mode from the
Display Rynchald display.
.
Fr e RemCl_## - Allows the selection of a
Remote Contact input to change the pro-
grammer mode. This input would come
from a connected 8781 remote Digital
r-nr-1r-1 I/O expansion card.
OUIEW_1 HOME -
« LocCl#_# - Allows the selection of a local contact input to change the
programmer mode (model 8725 with two or three analog cards only).
e OR_set##,NORset##,ANDset##,NANDset# - Allows the state of
the logic sets to change the programmer mode. The state of each logic
set is determined by its 4 inputs. Refer to the Section 7, Logic Functions.
After you have selected your Run/Hold source parameter, select End to
complete this configuration step.
Figure 5-8. TONF _FROE BB az2:5T The next step is to determine if Guaranteed
(éuatr)?f}tg?d SOEI\DK I PaNunber__FrodnrB i Soak‘ is require?d i‘n your process. For a more
hable/Lisable Display BuarEnal detailed description of guaranteed soak, See
Section 5 “Guaranteed Soak”. If guaranteed

soak is required select the GuarSoak
parameter and a window will open as
shown in Fig. 5-8. From this display select
Enable.

OUIEW_1 HOME Im

After you have selected Enable, select End to complete this configuration
step. Then, press the HOME macro key to return to the Patch I/O Display.

Dimension Control System 5-11
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Setpointing a Loop

The next configuration step is to patch the profile being generated from the
real-time programmer to the Setpoint of a particular control loop. In this
manner the control loop setpoint will be controlled exclusively by the
programmer without the need for operator intervention. Dimension is
defaulted to have 1 programmer, but an option is available to have an
individual programmer available with each loop. Each programmer has the
same number of profiles as there are loops in the system. Each loop, when
using the programmer as the setpoint source, will use the corresponding
profile value from the programmer. To patch a profile setpoint from a
programmer to a Loop setpoint, you must first access the CONF_LOP
screen. To do this, from the Patch I/O display select the ContriLoop
parameter. This will display the screen shown in Fig. 5-9.

To patch the profile from a programmer to
the setpoint of a loop, complete the
following steps:

Figure 5-9. [(CONF_LOF
CONF_LOP Display

Plsource_ _Hhnld

13
Loor_Hum_—_L ook I‘il m
g
Chtl_Act___ Revers

Rendrare—IFrodrantll

RemSPsrc_JProdramllls 1. AtthelLoop_Num parameter, select the
loop number you want the profile set-
point patched to.

OUITEMW_1 HOME

2. Move the cursor down to the Remote setpoint source (RemSPsrc) line
and select the Programmer number that you want the profile value to
come from (the default is Program1).

3. SelectEnd to close the window.

4. Press the OVIEW_1 macro key to access the Operation side of
Dimension, and Overview Display #1.

The next step is to access the desired loop display. From the Overview
display, move down to the Loop icon as shown in Fig. 5-10.

Figure 5-10. LoOF___1 131421 37 Move right or left to access the desired loop
Loop Display, Setpoint Proclrdl E7. 6 *
Source Selection =t Fr il
Bec Al ——z%: 8 of
bﬂﬁu-deﬂ I__Hs E il %
v — %
DirCut_1 o.88 3 from the selected programmer.

Pecer 0l ——: dbrem

Etircll —Froarant

St L EetFarns
LSTHRET] LSTOFD

|:| Note: When building a program, each
profile is tied to a corresponding loop.
When entering a profile, Pg1Spt01 is the
profile value for Loop 1, Pg1Spt02 is the

display, move the cursor to the SptSre

parameter and scroll to the Programr

option. This Loop setpoint will now come
02
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profile value for Loop 2, etc. See
Section 5“Building a Real-Time Pro-
gram” on page 5-16.

Configuring Outputs as Events

When you are building your real-time program, you may want to turn on
external devices during particular segments of the profile. This can be done
by entering Events into the profile and then patching them to digital
outputs. See “Building a Real-Time Program” on page 5-16 for information
on entering events. To patch the events to digital outputs, first access the
CONF_OUT screen, as shown in Fig. 5-11.

Figure 5-11. fCUNF_CUT  22:@l:s. This is done by starting at the UNIT screen
CONF_OUT Display finaly_Sel_ h:)ul 2 ;1'1 di and selecting Configur to move to the
Renco-sel Ikneotral) TAC configuration side. Move down to the Patch

OUTEMW_ I HOME

I/Oicon and select the Outputs parameter.
Move the cursor down toRemCO_Sel and
select the remote output card number, either
1 or 2. Number 1 has outputs 1 - 8; number 2
has outputs 9 -16, if available.

After RmCOBrd# is selected, a window displaying the 8 outputs will open,

as shown in Fig. 5-12.

Figure 5-12.

Move the cursor down to the output that

CONF_OUT Output
Events Display

CIommmmmmm
=3CCCCCC |0
Qw@RMomooo O

—
u]
n

OUTEMW_1 HOME

you would like to turn on, select, and scroll
to the Event that will energize this output.
The output will remain on as long as the
event is on. Do the same for all outputs that
will be energized by events. When finished,
select CLOSE to close the window.

Dimension Control System
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Guaranteed Soak

Guaranteed Soak is a configuration in which a High or Low deviation alarm
changes the programmer execution to a hold condition. The most common
use of this function is to ensure proper process operation during a
programmer “soak” segment. A soak segment is a segment during which
the setpoint remains at the same value for a specific period of time. An
example of using guaranteed soak: A particular part in a furnace needs to be
heated to 500 °F and “Soak” there for four hours. If during the heating up
(ramping) of the furnace the programmer has completed its ramp segment
and is ready to begin the four hour soak segment, but the furnace is only at
450 °F, the part will not be at 500 °F for four hours. This is because the
process variable (actual temperature of the furnace) is lagging behind the
setpoint (desired temperature). By using guaranteed soak and setting the
High and Low deviation alarms, the programmer will be put into Hold
until the furnace heats up to 500 °F; then the programmer will be returned
to the Run mode for the four hour soak segment, ensuring that the parts in
the furnace soaked at 500 °F for the four hour period.

Configuring Guaranteed Soak

First access the CONF_ALM screen. This is done by starting at the UNIT
screen and selecting Configur to move to the configuration side. Move
down to the Patch I/O icon and select the Alarms parameter. This will
display the CONF_ALM screen shown in Fig. 5-13.

Figure 5-13. (L) CONF_ALM O 65: CONF_ALNE  G65:47:39
i IneutAlm_——Anl9aIn Look @1
CONF_ALM Display LeAlmSet—L ook Nm Alm_Gre— 1
Look Alm—LoorMm HiHiPL! 253681.4
LoLoPL -5.6
HiFl)! 2581.4
HIh o0 7576
. 1h1 .

Figure 5-14. (R) LaLaoDt) -Z5@7.8@

Loop Alarm Limit Window Hillew_________2587.8
LoDl = Hr.d
Close_Wn___{CLOSE
|

OUIEMW_1 HOME OUTEW_1 HOME

Move down to the Loop Alarm set parameter (LpAImSet). Select the Loop
number to be used under the guaranteed soak condition. ENTER to open the
alarm limits window shown in Fig. 5-14. At the AIm _Grp parameter, select 2
for the alarm group. This is done so you can select different alarm limits on a
per segment basis. Next, move the cursor down to the HiDev parameter and
enter the deviation value between the process variable and the profile setpoint
that you want the programmer to hold if this value is exceeded. At the LoDev
parameter, enter in a deviation value between the process variable and the
profile setpoint that you want the programmer to hold if this value is
exceeded. The other parameters on this screen may be set for different
alarming purposes. Refer to Section 6, Process Alarms, for more details. Select
CLOSE to close the window, and return to the display shown in Fig. 5-13.

5-14 Dimension Control System
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Figure 5-15.
Alarm Hysteresis and
Latch Conditions Window

Figure 5-16.
CONF_PRG Display
(Extended Level)

Dimension Control System

CONF_ALME H5: 5
L Look @1
H iH iPwH4 B.a
H iFwHYst. A, d
H iH ilH4 A, d
H ilHy=t. B.A
HiHiPwlLt__ _Unlatch
HiPuyLtch___nlatch
PR e
11y Ci |l =1 C
Close_Wn__JCLOSE]
OUIEMW_1 HOME

Next scroll down to the Loop Alm
parameter and select the Loop number to be
used under the guaranteed soak condition.
Select this parameter and a window will
open (Fig. 5-15) showing the hysteresis and
latch conditions of the alarms. Scroll down
to the HiDvLtch parameter and change the
variable to Unlatch. This is required because
an alarm condition will occur if the set
deviation limits are exceeded and a latched

requires operator intervention to acknowledge it. Unlatching the alarm will
allow it to clear when the deviation alarm condition is no longer true, thus
allowing the program to resume running without operator action. The other
parameters on this screen do not need to be set for guaranteed soak, but for
a description of them, refer to the Section 6, Process Alarms. Select CLOSE to

close the window.

PaNuvker __Pr
Rury :L]d_EP
Guartoak__En
OPSLar 1, P
Renztari _Fn

Har&sctr
AborLSrc

OUTEW_1  HOHE

Next access the CONF_PRG screen by
pressing the HOME macro key to get back to
the Patch I/ O display; then select
Programmr to display the CONF_PRG
screen, Fig. 5-16.

|:| Note: You should be in the extended
configuration level before accessing the
CONF_PRG screen. The extended
configuration level is selected from the
Conf_Luvl parameter on the UNIT
operation screen.

Move down to the GuarSoak parameter and setittoEnable.Select END to
close the window and press the HOME macro key to return to the Patch I/O

Display.

|:| Note: When building a profile, if you want the alarm limits and guaranteed
soak to be active, select Alm_Group 2 when building the segment. Whenever
the process variable and the profile setpoint differ by more than the deviation
limits, the programmer will be put into a hold condition until the process
variable can “catch up” to the profile setpoint.
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Operation/StartUp

Figure 5-17. [

PEOGRLUMIL

1252145

PROGRUN # Display

[START] LCSTOF)

We will use only Programmer 1 in this
section, but each programmer may be
configured in a similar manner. It's time to
Build a recipe and Start the programmer.
First, access the Programmer icon on the
operation side and continue with “Building
a Real-Time Program,” below. If you are on
the configuration side of Dimension, press
the OVIEW_1 macro key to get to Overview
1 screen and then select the Programmer
icon to display the PROGRUN # screen
(Fig. 5-17).

Building a Real-Time Program

Figure 5-18.

Recipe Build Screen

When PGBUILD is selected at the Program Run screen, the Recipe Build
window shown in Fig. 5-18 displays.

H1 r4 '8l

Recipe Build Window

Sl oty
Lart _S=3_ T
@dnent K81

[
25 Tine —BOTObT 0

E:E‘é:l'ﬂ_" - 11 A
HinGroap—] -

her ProtishrsrLay

5-16

COFYFREEY CLEAE

|:| Note: When in the Recipe Build
window, the macro keys perform new
functions. Macro Key1, labeled
“COPYPREV,” will copy all data from
the previous segment (except the next
segment parameter) into the current
segment when pressed.

Macro Key 2, labeled “CLEAR,” will
clear all data in the current segment,
setting all parameters (except the next
segment parameter) to the default values
when pressed.

Move the cursor to the SELECT PROGRAM (SelectPg) field, and select the
recipe (1-15) that you wish to build or modify. The currently active param-
eters for the recipe you selected will display. The following parameters are

in the Build window:

Dimension Control System
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Start_Seg - Displays the “start” segment number for the
selected
recipe.

Segment - Select segment number 001 through 749. (Note: Segment
000 is dedicated to serve as a recipe “abort” function.)

Pg1Spto1 - When selected, a window will open to allow the entry
of the programmer setpoint values for each loop in the controller.

Seg_Time - Enter segment time up to 99 hours. This is the time to ramp
to the entered setpoint, soak at the entered setpoint, or have an event on.

Evnts - Select the desired events (1-9, a-c) to turn on at the start of the
segment and to be on for the segment duration time. The events are
entered by moving the cursor to the Evnts parameter and pressing the
multi-function knob. This puts the cursor at the Event 1 position. To
select this event, press the knob again and turn it once to display the
number “1” in the first position. Press the knob again to select this event
and the cursor will move to the second position. Repeat this process for
any events desired to be turned on during this segment. When no other
events are required, turn the knob until the cursor moves “past” the
twelfth event (Event C). The selected events will now display.

Recycles - Enter the number of times you want to “recycle through” a
group of segments.

Next_Seg - Specify 000 to 749 for the number of the next segment to
execute. Used to sequence the segments of the recipe, end a Recipe, or
Recycle back to the desired segment.

Note: When the next segment number is the same as the current segment
number, a recipe end is indicated.

Alm_Group - Select alarm group 1-5 to activate specific alarms groups
at specific times in the program.

PID_Group - Select PID Group 1-5 to activate different PID values
depending on the active segment number.

Dsp_Profile - Call up graphic recipe profile “build” window.

Close_Win - Closes the Recipe Build Window and returns to the
PROGRUN# Display.

5-17
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Example Recipe

The following example is a profile of both temperature and humidity
showing ramping and soaking of both parameters and entering events to
turn on an external fan and the humidity system. A graphical representation
of the recipe is shown in Fig. 5-19. This recipe example is also loaded into
Recipe 2 of your Dimension as a factory default.

Graphing a Recipe

Figure 5-19.
S t #
Graph of Test to be egmen
Performed 12 3 ; 5 ; [
100 —71—
T T Tremperawre /0 T T T
80 —— !
/
/
£
60 —— / Humidity
Temperature/ /
Humidity /
/
40 ——— |/ |
! |
! \
- —
20 —/—
| | || [ | I
I I [ | [ | 7
2 4 6 8 10 12 14 16 18 20 22
Time —®» (minutes)
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Convert Graph to Table

Figure 5-20.
Converting Graph

- REAL-TIME PROGRAM WORKSHEET
to Table Entries

Program # 2

Recipe 1-15

Start Segment 051

Segment # 0-749 051 052 053 054 055 056 057 058
Sopemt L__Temp| 250 | 250 | 85.0 | 85.0 | 85.0 | 85.0 | 25.0 | 25.0

2 Humidity [ 65.0 65.0 | 65.0 | 65.0 90.0 90.0 | 50.0 50.0
3

4
Segment Time

(00:00:00 to 99:59:59) | 00:00:00| 00:01:00| 00:03:00{ 00:09:00| 00:04:00] 00:03:00| 00:01:00{ 00:01:00

Events On

1 Fan ON ON ON ON ON ON ON OFF
2 Humidity ON ON ON ON ON ON ON OFF

7

8

Recycles
(0-255)

Next Segment 052 053 054 055 056 057 058 058

Alarm Group
(1-5)

PID Group
(1-5)

The worksheet shown in Fig. 5-20 is an effective way to document your
profile before entering the parameters into the Dimension. Fig. 5-21 gives an
explanation of entries for this table. See Appendix C, Worksheets, for a blank
worksheet to copy and use for each of your Recipes.

Dimension Control System 5-19
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Figure 5-21.
Table Explanation

Each recipe has

REAL-TIME PROGRAM WORKSHEET

unique “Start Program # _ 2
" ecipe 1—:
Segment” number.
R . 2 Start Segment ( 05])
ecipe 2 uses —
segments 51 thru Segment # 0-749 051 | 052 | 053 | 054 | 055 | 056 | 057 { 058)
100 (example). R 1_ Temp| 25.0 | 250 | 850 | 850 | 850 | 850 | 250 | 250
2 Humidity | 65.0 | 65.0 | 65.0 | 65.0 | 90.0 | 90.0 | 50.0 | 50.0
Segment 51 estab- 3
lishes initial a |
Segment Time ~ ~N
SP for temperature. (00:00:00 to 99:59:59) {00:00:00)00:01:00] 00:03:00] 00:09:00] 00:04:00] 00:03:00] 00:01:00| 00:01:00
Note zero time. Events On
Event 1 for our ()| ON| ON| ON| ON | ON | ON | ON | OFF
example turns on — 2 tumdty| ON | ON | ON| ON | ON [ oN | oN | oOFF
circulation fan 3
4
5
6
7
“Next Segment” ;
establishes the
Recycles N
sequence of the L0255 __
segment in the Next Segment 052 | 053 | 054 | 055 | 056 | 057 | o0s8 { 058)
recipes. When Aarm Groud
segment 051 is 5
complete, the ey o
program advances to
segment 052, etc.
) Program End is
Recycles Not needed for this achieved when Next
Alarm Group example. See Segment # is same
PID Group Advanced Features. as current segment.

Entering Data From Table into Dimension Program

5-20

Recipe 2 in Fig. 5-21 has been entered into your Dimension and can be
reviewed as an example. The following steps were taken to complete the
entry process. When entering data for your recipe(s), similar steps can be
taken. To enter data into a field, select the field and make appropriate entry

using the knob. Also, see note regarding macro keys on 5-16.

1. SelectPGBuild from the PROGRUN# display.
2. Select Recipe 2 from the SelectPG parameter. Follow steps 3-10

in Fig. 5-22.

Dimension Control System

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



User’s Manual

Real-Time Programmer

Figure 5-22.
Entering Table Data into
Dimension Program

Dimension Control System

3. Enter 051 segment of recipe from
data in first column of table.

FPRUGRUNIE _F5:B6: 0% RECIPE_2
SElectPg =
Sfart Sed_PoT———— Segment = 51

Segment = 51
Temp = 25.0, Humidity = 65.0
Time = 00:00:00 (zero time)

EVENT=12

Next_Seg = 052

4. Enter 052 segment of recipe from
data in second column of table.

[ FEOGRUHI® Z=:1id: 28]— RECIPE_2

——— Temp = 25.0, Humidity = 65.0
AT v
" Time = 00:01:00 (1 minute)

EVENT=12_
T~ Segment = 53

5. Enter 053 segment of recipe from
data in third column of table.

RECIPE_2

B seoment=51
Start_Sed__H

Segment = 53

Temp = 85.0, Humidity = 65.0
Time = 00:03:00 (3 minutes)
EVENT=12

Segment = 54

6. Enter 054 segment of recipe from
data in fourth column of table.

RECIPE_2
) Segment = 51
Start _Sed__H
Segment = 54
Temp = 85.0, Humidity = 65.0
Time = 00:09:00 (9 minutes)

EVENT=12

| Next_Seg = 055

5-21
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Figure 5-22, Cont’d .
Entering Table Data into 7. Enter 055 segment of recipe from

Dimension Program data in fifth column of table.

RECIPE_2

Bl seoment=s:
Start_Sed_H

Segment = 55

Temp = 85.0, Humidity = 90.0
Time = 00:04:00 (4 minutes)
EVENT=12

Segment = 56

COPYPREW CLEAR

8. Enter 056 segment of recipe from
data in sixth column of table.

PROGRUNIE Fa:d1:@z RECIPE_2

SelectPa

Start_Sed__H

Segment = 51
Segment = 56
Temp = 85.0, Humidity = 90.0

Time = 00:03:00 (3 minutes)
EVENT=12_

Segment = 57

9. Enter 057 segment of recipe from
data in seventh column of table.

[ RECIPE_2

Segment =51

Segment = 57

Temp = 25.0, Humidity = 50.0
Time = 00:01:00 (1 minute)
EVENT=12

Segment = 58

10. Enter 058 segment of recipe from
data in eighth column of table.

[[FROGRUHIm TAT: RECIPE_2

Bl seoment=s1
Start_Sed__H

Segment = 58
Temp = 25.0, Humidity = 50.0

Time = 00:01:00 (1 minute)

Dzk_Profle_DISPLAY EVENT=12___

Close_kih__ CLOSE
| TOFYFREYU CLERAR

Segment = 58
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Starting a Recipe

The Programmer may be configured to begin executing in the four ways
described below:

1.
2.
3.

4.

Operator start from an Overview or Programmer display.
The Macro Keys may be configured to start a program.

A Remote start using a contact input, an alarm condition, or a remote
start signal from another programmer.

Time of Day start.

Possible methods of starting a recipe are described below:

Operator Start

From the operation group, select the Program icon. The system will display a
PROGRUN screen (see Fig. 5-23). From the PROGRUN# screen, select

Start_Pgr1 and a window will open (see Fig. 5-24). The operator can select
any segment or a particular Recipe to tell the programmer where to start.
Moving the cursor to the Start parameter and pressing enter will start the
programmer. Close the start window to view the current programmer status.

Note: If a particular recipe is selected, the starting segment will automatically
change to the first segment in that recipe.

Figure 5-23.(L) |

PEOGELURML

PROGRUNE Disol leisz149 [ FROGRUNIE _1Z:ld:47

ispla :

piay I._E'l"f‘lu?-'g o Hn:-argllilﬂer FoModedl___HoldOrer
? E _Eél .aE @@ Start_Sed _
I-LEPLEJ_EBIBE!EE Program Recire_1
ot —— gractfnar

Figure 5-24. (R) ﬁ{.ﬁﬁw,— i ose-

Operator Program Start Im Grel

- FID_GrpPl 1

Window EUNTE o o o o o o o e
Falel 1an r a0rt ion—Enter
Poba gl PgBu11d_Bu1 ld

| [STRART] L[STOF] | TSTART]I [STOF]

Alternate Recipe Starts

1.

Dimension Control System
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Macro Keys. The macro key may be configured to start the programmer.
(See Section 3“Defining Macro Keys” on page 3-30, for more infor-
mation.)

Remote Start. When configured, a remote switch will start the
Programmer at the selected segment. (See remote start parameter in
“Programmer Extended Configuration Parameters” on page 5-33.)

Time of Day. When configured, the Programmer will start at the time, date
and segment number specified. See Section 5" Program Options” on
page 5-32.

5-23
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Figure 5-25.
Stop a Recipe

5-24

Once a Recipe is started, the program mode (PgMode # #) changes to Run,
indicating the clock or time-base is counting. The PgMode # # will continue
to display Run and count down time until the Recipe ends. The PgMode # #
parameter will change to Pg_End when the recipe ends.

Stopping a Recipe

The user may need to stop or end the current Recipe while the programmer
is in the Run mode. The following choices are available:

Restart the Recipe at the End Segment

If, for example, Recipe 1 uses Segments 1-10, with Segment 10 as the ending
segment, restart the Recipe (follow the process outlined under “Operator
Start” on page 5-23) and select “10” as the start segment (Fig. 5-25).

As an alternative, define a unique stop segment (for example, Segment 749)
that can be used with all Recipes. You may (not required) assign a Recipe
number to this “Stop” segment. Then the operator can select that Recipe
number to stop any recipe.

FROGRUNIE 1z:14:47

FoModedl___HoldOrer

vo— “10”
Braran  —FeeTre ]
SN TR Select
Close_lkn CLOSE
Close Window

Build

[STARTI [STOF1

Use “Stop” Macro Key

To use the macro key as an effective “STOP” key, you will need to define an
unused recipe to be executed when the STOP key is pressed. For example,
use Recipe 15.

Recipe 15 will be defined with safe setpoints (ambient temperature, for
example), minimum time (possibly 0 seconds), and perhaps the events
turned off. Its start segment is user-defined.

Dimension Control System
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Figure 5-26.(L)
UNIT_CNF Display

Figure 5-27. (R)
Macro Key Configuration
Window

Figure 5-28.(L)
Recipe Selection Window

Figure 5-29. (R)
Program Mode Selection
Window

Dimension Control System

Artisan Technology Group - Quality Instrumentation ..

Configure the Macro Key to start Recipe 15, as follows:

From the UNIT screen move the cursor to the Configur parameter and
select. The UNIT_CNF screen displays (see Fig. 5-26). Move the cursor
down to the MacroKy2 ([STOP]) parameter and select. A window displays
(see Fig. 5-27)allowing you to select the desired functions to be executed
when the macro key is pressed.

[ UNIT_CHF CEE | _UNIT_CHFE
Full Acc_ HE-@6- L PP 9Ny
Lmtd_Acc___BE-BA6- STOF)
Chrna_Lwl____FULL
Macrokdl __ [STHET
MactrokyZ ___ [STOFP ]

Sys_Mode___WarmSt
MWmStFunc_—_SetFun
Diadrnost.__Enter
ScrEnable_SetScr
Ortion 1___Enter

Ortion 2__Enter
| OUTEW_1 HOME

| }
| OUTEN_T HUNE

Move the cursor to the PgStart parameter and select Activatd. A window
opens at the top of the display (see Fig. 5-28). Select Recipe_15 for the
recipe to run and close the window. Move the cursor to the PgMode
parameter and set to Activatd. A window will open at the top of the
display (see Fig. 5-29). Select Start and close the window.

UNIT_CHFE 1313 JNIT_CHFS :3!?'!2
Frodfode__[Start ] ‘JH‘]

TSTUF] Lbl‘l:r’}

Lrflode Notkotud T

Fastart, ScLjuvstd HE

-allode Mctiuvatd TCH

Rbort NoLRobud |

PLsre Novkotud -
wrQut NothRotud

Feulut NotRctud IMF

Clozse_Hn__CLOSE

r OUTEH_1 MOME OUIENR_1 HONE

When the “STOP” macro key is pressed, the currently active recipe will be
halted and Recipe 15 will be executed.

Note: Refer to Section 3, Graphic Operator Interface, for Defining Macro
Keys instructions.
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Figure 5-30.(L)
Programmer Select
Configuration

Figure 5-31. (R)
Programmer Extended
Configuration

Figure 5-32.
Remote Start Segment
Selection

5-26

Artisan Technology Group - Quality Instrumentation ...

Use a Remote Switch

Configure Remote Start input so the Programmer will jump to the selected
segment. The user needs to define the end Recipe or segment to be used. This
is done in “Programmer Extended Configuration Parameters” on page 5-33) or
from the Programmer Option screen (see Fig. 5-39).

Configure the Remote Start input so the Programmer will start executing at
the selected remote start segment. To do this, the Dimension must be in the
Extended configuration mode. Move to the Patch I/O icon and select
Programmer (see Fig. 5-30). The CONF_PRG screen displays (see Fig. 5-31).

[ PatchI-0 12:85:33 CUNF_PRG O 829254
Prodrammer|___ S e PaNuvker __Prod
ContrlLooPg Pun'l:v‘l': n;» gr 3;-1
Alarms_—______Se uo"./:a '_Eh able
Lot i Se at u PStet
Outkuts Se Funa' arl nStet
qu'c!‘\:.‘-rq OP orfF
HbortSro__UPrHbr
OUIEW_1__ HONE kel OUITEW_1___HOMWE
TONE . PRLE 1 rd4: Move the cursor down to the RemStart
Y T — 1 | parameter and select. A window opens that
RomStant will allow you to select the source for the
“Rp3Lletdl, Remote start to occur. Next select the
LEnd RemSeg01 parameter and a window will
open at the top of the screen that will allow
you to set which segment the programmer
will start at when the remote start signal is
DUIEN_1  HOHE detected by the Dimension (see Fig. 5-32).

Hold Function

If desired, the user can stop the Programmer from running by putting the
PgMode# # to Hold. All the current conditions remain active, except the
programmer time is halted.

To do this, from the PROGRUN# display in the operation group, select
PgMode## and change to HoldOper. At this point, Pg#Sp##, Alm_Grp#,
PID_Grp# and Evnts parameters can be selected and changed. These
changes will become active immediately after the knob is pushed to enter
the change (see Fig. 5-33).

Dimension Control System
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Figure 5-33. [ FROGRUNL O 12:49:0
Putting the Programmer
PaModer]

in “Hold” StriParl__ S

ey

HoldOper

Euvnts _ _ _ _ _ _ ______
Palet, ion___
FaBuild

[ [START]

Hold/Run also can be activated by Alarms, as with Guaranteed Soak, or by
a remote input configuration choice.

|:| Note:

1. If the Programmer is returned to Run from aHoldOper condition, all
changes will remain active.

2. If the setpoint value was changed, the setpoint will now Ramp to the
programmed setpoint value at the rate determined by the time left in
the segment.

3. If the events were changed, their condition will remain until the next
segment is reached.

Advanced Features

Recycles

Recycles are used to repeat a segment or group of segments. The entry is
available on each segment and must jump to a previous segment.

Range is 0 to 255 cycles.

|:| Note: Maximum of 25 segments can be configured with recycles. If more
than 25 segments with recycles are programmed, the Dimension will go to
program end.

The cycle counter on the PROGRUN # display keeps track of remaining
cycles during the process.

Recycles isused with Next_Seg in the recipe build window (see Fig. 5-18)
to direct the sequence of the program.

When the Recycles are complete, the programmer automatically advances
to the next higher segment.

Dimension Control System 5-27
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|:| Note:

1. Recycles cannot be used to repeat the current segment. Next segment
is the director of the program and if set to the current segment the program
will end.

2. Program automatically advances to the next segment when recycles
are complete.

PID Groups

Entry of values (1-5) into PID group selection can be made on a segment-per-
segment basis. The typical use is to achieve better control as the process
ramps and soaks through its cycle. Feedback and values can respond differ-
ently at different points of the process. PID Groups will become active only if
selected in the program segment and values are set for the PID in the desired
PID group (see page 4-14 through page 4-16 and page 4-31).

Alarm Groups

Selecting Alarm group (1-5) can be made on a segment-per-segment basis.
The typical use is to switch to different limits at various times in the Recipe,
usually to activate or deactivate a Guaranteed Soak function.

Alarm Groups will become active only if selected in the program segment
and values are set for the alarm in the desired alarm group. See Section
6“Loop Alarms” on page 6-9.

Abort Function

The abort function is designed to be used as a way to temporarily halt the
execution of the programmer (saving all the current parameters) and
execute a different recipe or segment starting at segment 0. Once the abort is
enabled by the operator, an alarm or from a remote source, the abort recipe
will remain active, even when it reaches Program End, until the abort signal
is removed or the selection changed. When the abort signal is removed, the
programmer control will then return to the original recipe and continue
executing at the point that the abort occurred.

The abort function is not intended to be used as a method to stop the
programmer from executing.

5-28 Dimension Control System
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Figure 5-34.(L)
Abort Source

Figure 5-35. (R)
PgOption Screen

Dimension Control System

An example of using the abort function would be to use a High Process
variable alarm to trigger an abort if the furnace temperature was too high
during a ramp/soak profile. This would activate the abort recipe at segment
0, where an ambient setpoint profile would be entered that would allow the
furnace to cool down to an appropriate operating temperature. Once the
furnace cooled down far enough to clear the process variable alarm, the
abort signal would be removed, returning the programmer back to the
ramp /soak profile for the furnace.

Enabling the Abort

When the abort source is configured to be Operator abort (OprAbrt1)
shown in Fig. 5-34, it is up to the user to Enable & Disable the abort from
the PgOption screen shown in Fig. 5-35. If the abort source is configured to
be a contact input or a logic set, when the input has a valid signal, the abort
will be activated and when the signal is removed the abort is de-activated.
No further enabling is required.

CONF_FPEGE 2B8:43:037 F‘E‘DGFUHLE |2i@] 83

FaNuvker ___Frodmrol

Aoors<
DrErebre ]
na

Cictiati—81-8778%

TD]]SEngl_:I:l s-sble

Pt gt

DUTEW.] HOMNE

LSTART] [STOFI
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Figure 5-36.

Editing a Recipe

Converting Graph to

Table Entries

5-30

REAL- TIME PROGRAM WORKSHEET

Program #

Recipe 1-15 2

Start Segment 051

Segment # 0-749 051 052 053 054 055 056 057 058
Profile/

B 1__Temp| 250 | 250 | 85.0 | 850 | 85.0 | 850 | 250 | 25.0
2 Humigity | 65.0 | 65.0 | 65.0 | 65.0 | 90.0 | 90.0 | 50.0 | 50.0
3

4
Segment Time

(00:00:00 to 99:59:59) | 00:00:00 00:01:00] 00:03:00| 00:09:00{ 00:04:00) 00:03:00| 00:01:00{ 00:01:00

Events On

1 Fan ON ON ON ON ON ON ON OFF
2 Humidity ON ON ON ON ON ON ON OFF

7

8

Recycles

(0-255) 3

Next Segment 052 | 053 | 054 | 055 | 056 | 057 058
Alarm Group

(1-5) 2 / \

PID Group
(1-5)

|
\

Add Guaranteed Recycle from Segment  Add Recycles to repeat
Soak in Segment 0057 back to Segment  heat-up and ramp-down
053. Not active in all 054. cycle 3 times, plus the
other segments. original cycle. Program

automatically ends after
repeating the 3 cycles and
advancing to segment 058.

To edit a recipe, the process is the same as building a recipe except you will
be changing the parameters that have been set previously. This is done by
starting from the PROGRUN# display and opening the PgBuild window. In
the example shown in Fig. 5-36, move down to the segment parameter and
change to segment 052 and select. The current parameters for segment 052
will display. Move the cursor down to the Aim _Grp parameter and select

2 to use the Alarm limits set in Alarm group 2 for guaranteed soak to be
active during this segment. Change the recycle parameters in segment 057
in the same manner.

Dimension Control System
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Viewing a Recipe

Figure 5-37.
X-Y Display Graph

Dimension Control System

Display Profile

When first called up, the text-based Recipe Build screen displays default
segment (001) parameters in tabular form. During the recipe building
process, a window displaying an X-Y graph of the current state of the recipe
can be called up by using the Dsp_Profile_ from the program build
window (see Fig. 5-18) display. As shown in Fig. 5-37, this window dynam-
ically displays the recipe. As the recipe develops, the graphic profile scrolls
horizontally. When entries are made or edited, successive recipe segments
are displayed according to the new values.

FREOGRUN1E 12:56: 47 |:| Note: The horizontal time scale is set on
the Programmer Display Configuration
screen (DCON_PRG). Reference
“Programmer Display Configuration”
on page 3-47.

[-3] a0 40 &0 B0 100 130
Sedment. Bez

[START1 [STOFR]

At the bottom of the X-Y graph is a line of text that scrolls through the selec-
tions on the Recipe Build Window. Using the knob, the items scroll as if they
were displayed on a full screen. These values can be modified by using the
multi-function knob editing functions. As values are entered for profile
segments, the profile is graphically displayed. If, for example, the process
setpoint is chosen for editing, the text process variable displayed will
change when the knob is turned. On the X-Y graph, a line moves up and
down on the display representing the relative value of the process variable.
When the segment time is changed, the X-Y graph displays that segment,
expanding or contracting along the horizontal axis.

When the recipe grows larger than the display screen, the profile will scroll
horizontally. The horizontal time scale can be changed to condense or
expand the display. A value of 2 will condense the display by a factor of 2. If
a segment that has following segments is edited, anything that follows that
segment will be graphically erased. When the edited segment is entered, all
segments will then display.
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When you move the cursor to the small arrow field on the bottom left-hand
corner of the display and press ENTER, a vertical reference line displays. This
line can be moved horizontally by turning the knob. This will cause the text
at the bottom of the display to increment or decrement the segment
numbers as the line travels across the display. In addition, the macro key
labels will be replaced with the time and temperature readings for the
segment referenced. Pressing enter on the small arrow field again will
enable you to move the cursor to the text line.

From the text line, segments can be selected and modified. Moving the
cursor to the CLOSE field on the text line closes the graphic window and
returns you to the Recipe Build window.

Program Options

Figure 5-38.(L)
PROG_RUNL1 Display

Figure 5-39. (R)
Programmer Option
Window

5-32

There are several options provided with the real-time programmer that can
be accessed from the Pg0ption window on the PROGRUN# screen

(Fig. 5-38). To open the window, move down to the PgOption parameter
and ENTER to display the window shown in Fig. 5-39.

[ FEOGEUOAL [Zi18149 [ PFEOGEUHIE _JFiz2i3%
F-?-?mna; HoldOPer ) TFEIEI‘t'_“tr-H Tﬂ'u_lh
= v

Trienai —a&.aaam oo EE.;-a—
Ik —Beieaiog B;sab{e
@l 1'. [ 18 I'-l_-:l:l 1eable
E-.lr‘Se‘ElEl] a —lizashle @
e T -E‘E‘EE—n—
BB ——1 i ‘:""5 8y a
Ewrte _ _ _ :n'-:r ::-:- HH:MMISE
Faoet jon_ JEnter ] Clces_Hin_CLOSE /F
om0 W - i | |

[STARTI LSTOF]

LSTART] LSTOFD

TODStrt# - Set the time of day to start the programmer. Does not require
the user to be present to activate the start.

StrtDat# - Set the date on which the programmer is to be started.

TOD_Sseg - Set the start segment for the programmer when it is started by
the Time of Day start sequence.

TODSEn# # - Enables or Disables the Time of Day start. Must be Enabled for
the programmer to start at the selected time and date.

PgFFwd# # - Select enable or disable to run the programmer at an accel-
erated rate.

Abort_## - Select Enable or Disable to activate the abort sequence for the
programmer, See Section 5”Abort Function”

Rm_Sseg - Select the segment for the programmer to start when a remote
start is activated.

Dimension Control System
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RmStrt## - Start the programmer from the operator interface at the
remote start segment.

SpBias## - Abias value that will add to or subtract from the current
profile value.

TimeBase - Select the time base for the program to run. HH:MM:SS for
hours, minutes, seconds, or MM:SS.TT for minutes, seconds, and tenths.

Programmer Extended Configuration Parameters

The extended configuration for the programmer provide access to advanced
programmer configuration functions. These functions should be altered
only after you have configured and verified the operation of the Basic setup.
The following items may be set up during extended configuration:

e 0pStart - Allows the selection of an alternate source to start the
programmer.

e RemStart - Allows the selection of an alternate source to start the
programmer at the chosen segment.

» FwdEnScr - Allows the selection of a source to enable the programmer
fast forward option.

e WarpFctr - The multiplier factor applied to the normal programmer
time when the fast forward option is enabled.

e Abort Source - Allows the selection of a source to cause an abort of the
currently active program.

Figure 5-40. UNTY ihtdn:o2 Extended configuration is accessed by
Selecting Configuration TineODaw___ 3152 selecting extended atthe Conf_Lvl
Level b e — 1937 (===

parameter as shown in Fig. 540.

onf Lvl_Extended]
onf 1Bur__S el &0

Sde_Mode___ColdStrt

LSTHRT] [5TOF]

Figure 5-41. [Fatchir O 1Z2:85: 23 AfterselectingExtended, selectConfigur to

Programmer Select Frodrammer | _Select] switch to the configuration side of

Configuration pontrlloor—ge{ect Dimension. Next access the Patch I/O icon
Logde———ge]ect and select the Programmer parameter as

shown in Fig. 5-41. Once Programmer has
been selected, the screen shown in Fig. 5-42
displays and the extended configuration
process may be started.

OUTEMW_1 HOME
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Figure 5-42.
Programmer Extended
Configuration

Figure 5-43.
Operator Start Source
Selection Window

Figure 5-44.
Remote Start Segment

5-34

CUNF_PRG O 81:17:56

PaNuvker —FProdmral

Runs=old Oper®H._ )
Cyuarfosk—Epable
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CONF_PRGE 12:88:37
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EFi

OUTEW_1 HOME |w

The first item that is added when the Exten-
ded configuration is selected is Operator
Start (0PStart). This parameter allows for
the selection of the source for the operator
start parameter to start the programmer. The
programmer will start at the segment
identified as the Start Segment. When
OPStrt is selected, the window shown in
Fig. 5-43 displays. Selections include:

oPStrt## - Allows the operator to start
the programmer from the PROGRUN #
display.

RemCl_## - Allows the selection of a
Remote Contact input to start the pro-
grammer. This input would come from a
connected 8781 remote Digital I/O expan-
sion card.

LocCl#_# - Allows the selection of a local
input to start the programmer (model 8725
with two or three analog cards only).

OR_set##,NORset##,ANDset##,NANDset# - Allows the state of the
logic sets to start the programmer. The state of each logic set is deter-
mined by its four inputs. Refer to Section 7, Logic Functions, for details.

After you have completed your selection of an Operator Start source, select
End to complete this configuration step and return to the extended

CONEF_PRG display.

The next extended parameter is the Remote start parameter. This may
be modified to allow a remote source to start the programmer at the
chosen segment. Select the RemStart parameter to open the window

shown in Fig. 5-44.

CONF_PRGE 12:84:12

ngNumber‘_F‘ rodme @l

E &
3 tel
R )"

r‘
d

A=
[ byl (]
3 2|

OUTEMW_1 HOME

The following choices are available
for starting the programmer from a
remote source:

RmStrt## - Allows the operator to start
the programmer from the display using
the remote start segment.

RemCl_## - Allows the selection of

a Remote Contact input to start the
programmer. This input would come
from a connected 8781 remote Digital I/ O
expansion card.

Dimension Control System
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Figure 5-45.
Fast Forward
Configuration

Dimension Control System

LocCl#_# - Allows the selection of a local input to start the programmer
(model 8725 with two or three analog cards only).

OR_set##, NORset##,ANDset##,NANDset# - Allows the state of the
logic sets to start the programmer. The state of each logic set is deter-
mined by its four inputs. Refer to Section 7, Logic Functions, for details.

RemSeg# # - Allows the selection of the recipe segment the programmer
will begin at when remote start is activated.

After you have completed your selection of a Remote Start source, select
End to complete this configuration step and close the window.

The next parameter available in the extended configuration process is the
selection of a Fast Forward Enable source. This allows the selection of a source
to enable the fast forward function of the programmer. When this is enabled
from a remote contact input, local contact input (8725 only) or a logic set, the
programmer runs through the program at an accelerated rate. The rate is
adjusted by the Warp Fetr. This selection is made by selecting the FwdEnSrc
parameter. Once selected, the window shown in Fig. 5-45 displays.

I_PgNu.ml:-er‘_P rodme@1

CONF_PRGE 1Z:@7:2g The following choices for Fast Forward
Enable source are available:

F 1 I
OrerFF_1

OperFF_# - Allows the operator to enable
the FF function from the display.

(g =

|:| Note: If fast forward enable source

(FwWdEnSrc)issettoOperFF_#, the

OUIEW_1 HOME only way to start the fast forward option

is to enable PgFFwd # # on the
programmer option window
(See page 5-32).

RemCl_## - Allows the selection of a Remote Contact input to enable
the FF function. This input would come from a connected 8781 remote
Digital I/ O expansion card.

LocCl#_# - Allows the selection of a local input to enable the FF func-
tion (model 8725 with two or three analog cards only).

OR_set##,NORset##,ANDset##,NANDset# - Allows the state of the
logic sets to enable the FF function. The state of each logic set is deter-
mined by its four inputs. Refer to Section 7, Logic Functions, for details.

After you have completed your selection of a Fast Forward Enable Source,
select End to complete this configuration step and close the window.

The next parameter available in the extended configuration process is the
selection of a Warp Factor value (see Fig. 5-46).
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Figure 5-46. CONE_FEG

Warp Factor
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Run<Hold___0OFer
GuarSoak__Disa
OFStart OF St
RemStart__EmSt

FLdEnSrc i
LareFoter |
AbortSrc___TTFF F =

OUTEW_1 HOME

Figure 5-47. CUNF PR G
Abort Source . .

OUIEW_1 HOME

WarpFctr sets the multiplier value applied
to the normal programmer time base if the
FwdEnSrc is enabled. A warp factor of 10
will cause the programmer to run ten times
the normal speed.

The last parameter in the extended configu-
ration process is the selection of an abort
source. See Section 5”“Abort Function” . This
allows the selection of a source to activate
the abort sequence of the programmer. This
selection is made by selecting the AbortSrc
parameter. Once selected, the window
shown in Fig. 5-47 displays.

The following choices for the Abort source are available:

OprAbrt# - Allows the operator to enable the abort sequence from the

display.

RemCl_## - Allows the selection of a Remote Contact input to activate
the abort sequence. This input would come from a connected 8781
remote Digital I/ O expansion card.

LocCl#_# - Allows the selection of a local input to enable the FF func-
tion (model 8725 with two or three analog cards only).

OR_set##,NORset##,ANDset##,NANDset# - Allows the state of the
logic sets to cause an abort to occur. The state of each logic set is deter-
mined by its four inputs.See Section 7“Logic Functions” , for details.

After you have completed your selection of an Abort source, select End to
complete this configuration step.
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Troubleshooting Real-Time Programmer

Symptom

Action

The programmer is running but the loop setpoint
does not change.

Verify that the Setpoint source (SptSrco #) for the
selected loop is set to Programr. See Section
4"“Operation” on page 4-29.

Verify that the Remote setpoint source (RemSPsrc)
is set to the correct programmer. See Section
4“Configuration” on page 4-7.

The time left in the program reads XX:XX:XX.

Check for an endless loop in the active recipe
segments. “Building a Real-Time Program”on page
5-16.

The program does not end when it should.

Check the last executing segment in the currently
running recipe and verify thatthe NextSeg
parameter is the same as the current segment
number. Refer to “Building a Real-Time Program”on
page 5-16.

The Program mode is always in “Hold”.

Check to see if Guaranteed Soak is enabled.
“Configuration” on page 5-5.

If guaranteed soak is to be used, verify that the
correct Alm _Group is selected for the current
segment number. Refer to “

“Guaranteed Soak”on pages 5-14 and 5-28,
and Fig. 5-37.

Verify that a digital input is not in a TRUE condition
with a digital input patched to the Run/Hold source
for the Programmer. Refer to “Configuration” on page
5-5.

The Program is running faster than it should.

Check to see if Fast Forward is enabled. Refer to
“Program Options” on page 5-32.

An event remains on when the program runs
even if it is not turned on in the segment.

This may occur with multiple programmers, where
the event may be turned on in a different
programmer.

Programmer does not run.

Checktoseeif Abort_## (##is programmer
number) is enabled. Refer to “Program Options”on
page 5-32.

Programmer will not start from the PROGRUN
screen.

Verify that the Operator start (OPStart) parameter is
setto OPStrt# # (where ## is the Programmer
number). Refer to “Programmer Extended Configu-
ration Parameters”on page 5-33.

Dimension Control System
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Process Alarms

Section Objectives

Section 6 provides the following information

 Description of Alarm Capabilities
» Terminology related to Dimension’s Alarm capabilities

» How to configure Alarms. Configuration refers to setting up
Dimension to meet your alarm requirements

« How to monitor the status of any Alarms

 Troubleshooting of Alarm configuration

Dimension Alarm Capabilities

The Dimension Industrial Process Manager has the ability to detect and act
upon the following types of process alarms:

 Input High/Low Limit

+ Control Loop Process Variable Limits (4 levels)

» Control Loop Deviation from Setpoint Limits (4 levels)

* Open Sensor

When one or more of these alarms is detected, Dimension may be set up to
respond with one or more of the following actions:

e Alter process control loop control mode (i.e. switch from
Auto/Manual)

+ Alter Real-Time Programmer status (i.e. Start a new program, Hold
an active program)

» Turn on a physical digital output that could turn on an alarm
horn or light

Dimension also provides the ability to create a custom alarm message that
may be displayed (at operator request) whenever selected alarms are
detected. This feature may be used to provide the operator with instructions
that should be followed when the alarm is detected.

6-2 Dimension Control System
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Terminology

This section describes Dimension terms used in this manual when config-
uring or monitoring process alarms.

Dimension Control System

Alarm Group - Dimension has up to five Alarm Groups that may be
defined for each control loop in the unit. Each group consists of
HighHigh (HiHi), High (Hi), Low (Lo), and LowLow (LoLo) limits for
both process variable and deviation alarms. The alarm groups are used
in conjunction with the real-time programmer function to vary alarm
limits based upon the segment of the programmer.

Alarm Message - A unique alarm message may be defined for each
control loop that will be displayed when the Help key is pressed
from the alarm status display. This message consists of 6 lines of

16 characters each.

Alarm Levels - Dimension has four different alarm levels for both the
process variable and deviation alarms. They are HiHi, Hi, Lo, and
LoLo. The multiple levels for high and low alarms give the user flexi-
bility when controlling the process. For example, a Hi process variable
alarm may be set at 500 °F to sound an audible alarm as a warning for
the operator to check the system. A HiHi process variable alarm may
also be set at 525 °F to shut the furnace down to avoid critical damage
to the furnace or the parts contained in the furnace. The same logic may
be used for Lo and LoLo alarms.

Control Input - An analog input sensor connected to Dimension that is
also patched to a PID process control loop.

Deviation (DV) Alarm - Refers to a HiHi, Hi, Lo, or LoLo alarm on the
deviation or difference between the control loop Process Variable (PV)
and the desired or setpoint value (PV -SP). A Hi deviation alarm is
detected if the PV-SP result is greater than a Hi limit value. A Lo deviation
alarm is detected if the PV-SP result is less than a Lo limit value.

Hysteresis - A band around an alarm limit that is used to prevent
repeated alarms from occurring/ clearing when the process is at or near
an alarm limit. For example, if a high PV alarm limit is set at 80 °F the
alarm will be detected as soon as the PV exceeds 80 °F. If a Hysteresis
value of 0.0 is used, the alarm will clear whenever the PV drops below
the limit. If a Hysteresis value of 2.0 is used, the alarm will not clear
until the PV drops below 78 °F.

Input Alarm - Refers to a Hi or Lo limit alarm on a monitored input point.
A Hi Limit alarm is detected if the input exceeds an upper limit value. A
Lo Limit alarm is detected if the input is less than the low limit value.

Latch/Unlatch - An Latched alarm requires operator acknowledgment
before it is cleared even if the condition that caused the alarm has
cleared. An Unlatched alarm will clear without any user interaction as
soon as the condition that caused the alarm clears.
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« Monitor Input - An analog input sensor connected to Dimension that is
NOT being used as the process variable of a control loop.

¢ Process Variable (PV) Alarm - Refers to a HiHi, Hi, Lo, or LoLo limit
alarm on a selected process control loop. Each control loop has two Hi
limit values (HiHi, Hi) and two Lo limit (LoLo, Lo) values that may be
independently set. A Hi limit type alarm is detected if the loop process
variable (PV) exceeds a high limit value. A Low limit type alarm is
detected if the loop process variable is less than the low limit value.

Alarm Configuration

This section describes the steps that should be followed to configure input
alarm limits, loop process variable limits, and loop deviation limits. Alarms
may be used along with the Dimension Logic functions to alter a digital
output (e.g., an Alarm Horn) or to alter the mode of a control loop or
real-time programmer. This section does NOT deal with configuring the
result of alarms to provide this function. Refer to the Section 7, Logic
Functions, for details on these functions.

The configuration/setup of Alarm functions in your Dimension is accom-
plished by accessing the Configuration side of Dimension. Fig. 6-1 and
Fig. 6-2 show which Operation and Configuration screens are used for
configuration of Alarm functions.

6-4 Dimension Control System
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Figure 6-1.
Map of Dimension Operations Screens Showing Associated Alarm Screens

|« ALARM DISPLAYS 1-4—p»]

LOOP_ALM  INP_ALM1 INP_ALM2 ALM_SET
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Figure 6-2.
Map of Dimension Configuration Screens Showing Associated Alarm Screens
«— TAGNAME ——
GLOS_SYS
|- CONFIG >
PATCH l/O CONF_ALM
- DISP CONFIG >
DISPL
COMF E
DCON_ALM
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Figure 6-3.(L)
Unit Display

Figure 6-4. (R)

To access the Configuration side of Dimension Displays:

1. Start from the UNIT display shown in Fig. 6-3.
2. Scroll to the Conf_LvI parameter and select Basic.

3. Select the Configur parameter to display the UNIT_CNF screen
shown in Fig. 6-4.

Unit Configuration Display

(UNIT_CNF)

Figure 6-5.
Alarm Setup Selection

Figure 6-6.
Alarm Configuration
Display (CONF_ALM)

THIT Brilid:on [T _CtRr O B1:32:a3
e g1 43533 (€ rull foo—g9-89-g3 Foud
Rocess_—FULL @ Chra_Lui__FuULL
Mem_Card_Enter Hacroke] (S TART]
Backlite_0 f § gf:ﬁ:ﬁ;:&ﬁsgivt &
Bont e —Eetier (=) B —gatEuncs
Sus_Mode___MarmStrt GEE'E%Sbie__Eﬁ:E?' (1 ©

[START] L[STOFJ m OUIEW_1__ HOMNE

wiod  Next access the Patch I/O icon and select the Alarms parameter as shown
X/ in Fig. 6-5.

[Fatohir O R When the Alarms parameter has been
Prodrammer_ Select (Do selected, the screen shown in Fig. 6-6
Gontrllook,_gelack displays and the actual alarm configuration
Lodic______——Selec
i — P may be started.

OUIEW_1 HOME

COMF_ALM O B85
InPutAlm_ Anlaln From the CONF_ALM display shown in
LEAlmSet___LookNm . . .
Cook Alm__LookNm Fig. 6-6, choices are available for the

following items:

e InputAlm - This parameter allows you
to select the specific analog input on
which to set up the alarms. When

SUTEN T HOHE the input is selected, a window opens

Dimension Control System

that allows the setting of input alarm
limits, latch /unlatch status, and alarm
hysteresis values.

» LpAImSet- This parameter allows you to select the specific Control
Loop on which to set up alarms. When the specific loop is selected a
window opens that provides access to the alarm limits values for the
selected loop: HiHi,Hi,Lo,LoLo process variable and deviation alarms.
Each loop has up to five different alarm groups.
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e Loop_Alm - This parameter allows you to select the specific control
loop on which to set up alarms. When the Loop is selected, a window
opens that allows the setting of the Loop hysteresis and alarm
latch /unlatch status.

|:| Note: The maximum/minimum values for the alarm settings are dependent on
the type of input selected and the high and low limits configured for the input.
Refer to Section 4, Process Control Loops and Monitor Inputs, for additional
information on these settings.

Input Alarms

The display shown in Fig. 6-7 is opened when an analog input has been
selected for configuration from the main CONF_ALM display. It contains the
following parameters:

Figure 6-7. CONF_ALME __BS:d4s5: 1z e HiLmt# - Defines the Hi alarm limit value
Input Alarm InPut8lm__ AnldIn_1 for the selected input. When the input
Configuration HiLmt@l I276. T exceeds this value an alarm will be set.
LoLmtel__ -3276.T . L.
InPHYs_ 1 _@. 8@ e LolLmt# - Defines the Lo alarm limit
frbtentl—Unlatch lue for the selected input. When the
value for the se :
Cl —H [CLOSE] . . . .
osetin_[CLOSE] input is less than this value an alarm will
be set.
SUTEN T HOHE . Ianys_#—Deﬁnesmehysteresisband
for the selected input.
e InLtcht# - Defines the Latch/Unlatch status for the selected input.
When all of the entries have been made, select CLOSE to return to the main
CONF_ALM display. Select and configure any additional Input Alarms
using the above steps.
6-8 Dimension Control System
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Figure 6-8.
Loop Alarm Limit
Configuration

Figure 6-9.
Loop Alarm Setup

Loop Alarms

There are two setup windows for each Dimension control loop. The first
window, shown in Fig. 6-8, is opened by selecting a loop from the
LpAlmSet parameter on the CONF_ALM display (see Fig. 6-6). This
window contains the following parameters:

T T o I S ) e Alm_Grp - This parameter selects the
Loor @1 alarm group in which to set up the limits.
Aln=BP—! .1, 4 There are 5 groups available for each
LoLaky =537 % control loop.
E?E'{BH 73 é ? . é e HiHiPV - This parameter is used to set the
il - . g . o
Hily Zzorln HiHi process variable limit for the

selected loop/alarm group.

e LoLoPV - This parameter is used to set the
LoLo process variable limit for the

selected loop/alarm group.

HiPV - This parameter is used to set the Hi process variable limit for the
selected loop/alarm group.

LoPV - This parameter is used to set the Lo process variable limit for
the selected loop/alarm group.

HiHiDV - This parameter is used to set the HiHi deviation limit for the
selected loop/alarm group.
LoLoDV - This parameter is used to set the LoLo deviation limit for the
selected loop/alarm group.

HiDev - This parameter is used to set the Hi deviation limit for the
selected loop/alarm group.

LoDev - This parameter is used to set the Lo deviation limit for the
selected loop/alarm group.

When all of the entries have been made, select CLOSE to return to the main
CONF_ALM display.

OITITITIYT

logse Wn__C

The second window available for control
loop alarms is opened by selecting a loop
atthe Loop Alm parameter on the
CONF_ALM display (see Fig. 6-6).

This window, shown in Fig. 6-9,

contains the following parameters:

| OUTEN_1

MOME

Dimension Control System
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Figure 6-10. (L)
Displays Configuration
Display

Figure 6-11. (R)
Alarm Help Message
Access Window
(DCON_ALM)

6-10

HiHiPvHy - This parameter is used to set the HiHi and the LoLo
process variable hysteresis limit for the selected loop.

HiPvHyst - This parameter is used to set the Hi and the Lo Process
variable hysteresis limit for the selected loop.

Note: The HiHi and Hi hysteresis and latch values are also used for the LoLo
and Lo alarms.

HiHiDvHy - This parameter is used to set the HiHi and the LoLo
deviation hysteresis limit for the selected loop.

HiDvHyst - This parameter is used to set the Hi and the Lo deviation
hysteresis limit for the selected loop.

HiHiPvLt - This parameter is used to set the HiHi and the LoLo process
variable latch /unlatch alarm status for the selected loop.

HiPvLtch - This parameter is used to set the Hi and the Lo process
variable latch /unlatch alarm status for the selected loop.

HiHiDvLt - This parameter is used to set the HiHi and the LoLo
deviation latch/unlatch alarm status for the selected loop.

HiDvLtch - This parameter is used to set the Hi and the Lo deviation
latch /unlatch alarm status for the selected loop.

When all of the entries have been made, select CLOSE to return to the main
CONF_ALM display.

Alarm Status Screen Help Message Configuration

The Alarm Help Message Entry screen is used to enter help messages that
will be displayed for specific alarms when the Help key is pressed at the
Alarm Status screen.

Enter Alarm Status screen help messages as follows:

1. Use the diamond key to move to the Display / Configure icon on the
Configuration displays.

2. Select the Alarms parameter, (see Fig. 6-10).

3. The alarm help message window (see Fig. 6-11) will display.

Dicplauc 152 CCON_ALN O 15:03:27
Oueri)ieu Se AlnMess___ LOOP___1
Proswrasmner 5
ContrllLoopr

h

p9ic
L arve

oo
elecly
%0 oo
Seled

oo

—Se

CUTEWL_1

HOHE OUTEW_1  HOHE
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4. Select the loop name /number for which you wish to enter a
help message.

5. The system will display a window in which you can enter a help
message up to 95 characters in length (see Fig. 6-12). To do this, position
the cursor where the message should begin and use the knob to select
and enter message characters.

Figure 6-12..

Tron AL nE 12 02" 6. When you are finished entering your

Alarm Message Entry

Aln Mess___LOOP __ _1

message, move the cursor to the last

Window

BLocr 1 Alarm

field (“C”) and press ENTER.

Nnessa%9e,
The message 1S NOw entered into memory,

and will be displayed when the Help key is
pressed when an alarm for this loop is

displayed on the Alarm Status screen.

SUTEr—T—TGHE Repeat this procedure to enter help

messages for other loops, and note that your
new configuration should be saved onto a
memory card.

Alarm Status Monitoring

S

Figure 6-13.
Loop Alarm Status
Display

Dimension Control System

Dimension will alert the user to any alarm condition detected by blinking
the alarm icon on the Operator Interface (the alarm icon is in the operation
group of icons). Dimension may also be configured to turn on an output
that may be connected to an alarm light or horn. It also provides status
displays for control loop and monitor input alarm detail. These displays
will show the specific alarm(s) that may be active. An example of the Loop
Alarm screen is shown in Fig. 6-13. This display is accessed by moving
down to the bottom (alarm) icon on the operation side of Dimension. In this
example Loop #1 does not have any alarm condition present, Loop #2 has
an open thermocouple sensor alarm detected, Loop #3 has a HiHi process
variable alarm detected, and Loop #4 has a Lo deviation alarm detected.

[O0F _ALA O Jcizzxi4

Alerm=d]l ___No_Alarm
H]l e sl P engen

mrmesily__ Hi_Hi_F
larnstd ___Low__Deu

Alarm Icon will blink if an alarm
is detected

TETART] [STOFT
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The following list defines the alarms that may show up on this display:
e Opensens - If an input is defined as a thermocouple and an open
sensor condition is detected.
e Hi_Hi_pPV -If the HiHi process variable limit has been exceeded.
e Lo_Lo_PV -If the LoLo Process variable limit has been exceeded.
e High__PV - If the High process variable limit has been exceeded.
e Low___PV -If the Lo process variable limit has been exceeded.
e Hi_Hi_bV -If the HiHi deviation from setpoint limit has been exceeded.
e Lo_Lo_DV -If the LoLo deviation from setpoint limit has been exceeded.
e High__bDV - If the Hi deviation from setpoint limit has been exceeded.

e Low___DV -If the Lo deviation from setpoint limit has been exceeded.

D Note: If multiple alarms for a single loop/input are detected, the first alarm in
the list will be displayed. If the displayed condition clears, the next alarm in
the list that is still active will display.

This display is also used to acknowledge alarms. If the alarm is configured
as Latched, it must be acknowledged by the operator and the condition
corrected before the alarm will be cleared. An Unlatched alarm can be
cleared by an operator acknowledgment or by the condition being
corrected. To acknowledge an alarm, simply select the alarm using the
multi-function knob and press to acknowledge.

D Note: The Alarm Limits for each group/alarm type as described in “See
“Input Alarms” on page 6-8 and “ “Loop Alarms” on page 6-9 may also be
accessed from the ALM_SET display. This display is found by moving LEFT
from the LOOP_ALM display described above.

Figure 6-14. THF_ALAL 111172196 The INP_ALM dlsplay ShOWl"liI‘lFig. 6-14 is
INP__ALM (Input Alarm) IreRlBl_ Mo Alars used to view and acknowledge input Hi and
Display jrepinfe—Hi-gneut Lo limit alarms. This display is accessed by
jreRingd Lo_Ineul ;E moving right from the main Loop Alarm
nPAInES Mo Bl arm .
InPAlnBE _Ho Al arm (LOOP_ALM) display. The number of

E inputs listed and screens will vary

- depending upon the configuration of your

5. Dimension. The display shown in Fig. 6-14
TSTAETT [STOF] n contains the status of inputs one through

six. Inputs 1, 3, 5, and 6 contain no alarm

condition while input 2 has a Hi input alarm and input 4 a Lo input alarm.
This display is also used to acknowledge alarms as described above for
loop alarms.

6-12 Dimension Control System

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



User’s Manual

Process Alarms

Troubleshooting/Verifying Alarm Configuration

Figure 6-15. (L)
Loop Status Display

Figure 6-16. (R)
User-Configured
Overview Display

Dimension Control System

After the setup of the alarm parameters has been completed, it is important
to verify the result of the configuration. The following sections describe
how to check out your alarm configurations.

Input and PV Limit Alarms

Input and PV alarms are detected whenever the selected input exceeds a
specified high or low limit. The best way to verify the alarm is configured
properly is to simulate or vary the input until it exceeds the set alarm limit
value. To do this, connect a calibration or variable input source (voltage,
current, thermocouple) to the individual analog inputs and adjust the
output of the source so that the input (PV) exceeds the set limit. The LOOP
display, shown in Fig. 6-15, may be used to monitor the actual value
(ProcVr#) of a loop input as it is adjusted using the variable source. An
Overview display may also be created that can display selected Analog
Inputs or Loop Process Variables as shown in Fig. 6-16.

P

o
24

Loor._ -1 1215 OUTEW_ T 173

oprs—114: 5 prosel—11:34

H 18:4. Procridd 71 4 +f
deal_ﬂunuaa Procir-i2a T1.4°%f
uuti @.80 % T1.4°

alrmE_E} ~ 1. B 3111 E +i: M'E

S 11 2:8a5

PLSrcBl ___OF&r &l o

CSTART] LSTOF] " TETHRTD LBTOFT

By adjusting your variable input source you can cause an alarm to occur.
When the alarm limit has been exceeded, the Alarm Icon will begin to blink,
indicating that an alarm has been detected. Next, view the appropriate
LOOP_ALM or INP_ALM display screen to verify the alarm detected

was as expected.

Note: Refer to Section 3, Graphic Operator Interface, for more information on
configuring Overview displays.

The next step is to alter the input source to a level that should clear the
alarm condition. Then verify that the alarm clears. Remember that a
Latched alarm requires the operator to acknowledge the alarm, while
Unlatched will clear without any operator action.
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If you set a value for hysteresis, verify the proper hysteresis action by
adjusting the input below the alarm limit. The alarm should not clear until
the input is below the alarm limit by the hysteresis value. (This is assuming
a high limit alarm; a low limit alarm would need to be above the limit by the
hysteresis value.)

Loop Deviation Alarms

Deviation alarms are detected whenever the actual process variable (PV)
differs from the desired variable (setpoint, SP) by more than the set limit
value. Deviation alarms are only applicable to control loops. The best way
to verify the alarm is configured properly is to simulate or vary the input or
the setpoint until it exceeds the set alarm limit value. This can be done from
the LOOP display, shown in Fig. 6-17. From this display verify that the
Setpoint Source for the selected loop isin Operator mode. To do this, select
Operator from the SptSrc## line in Fig. 6-17. Next select the SetPnt# #
parameter and alter the setpoint until it differs from the ProvVr # # value by
more than the deviation alarm limit value set in alarm configuration. This
should cause the Alarm Icon to blink, indicating an alarm. Next, access the
LOOP_ALM display shown in Fig. 6-18. Verify that the expected Deviation
alarm is displayed.

Figure 6-17. (L) [CaoPF___1 1

Lo Status Disnl 23 LOOF HLH O 1213314

0op Status Lisplay Procur@l___ 114. 6 * Alarn=Bl_ Ho_RAlarn [EN
ciFgpl— 115 JEAT e
FH_deal_Hurﬁuéa b Alarnsdd__Low..Jeu
feout] 8. a8

Figure 6-18.(R) alanE_E}—rL..El

Loop Alarm Status Display :f:::sl g - EE L
SPiercBl ___0OrPerato
Setr___ [FetFarmsl

LSTART] [ETOF]

“TETART] [STOFT

The next step is to alter the setpoint to a level that should clear the alarm
condition. Then verify that the alarm clears. Remember that a Latched
alarm requires the operator to acknowledge the alarm, while Unlatched
will clear without any operator action.

If you set a value for hysteresis, verify that the proper hysteresis action by
adjusting the deviation value below the alarm limit. The alarm should not
clear until the deviation is below the alarm limit by the hysteresis value.
(This is assuming a high deviation alarm, a low deviation alarm would need
to be above the limit by the hysteresis value.)
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Logic Functions

Section Objectives

Section 7 provides the following information:

» Description of Dimension logic capabilities

« Terminology related to the configuration and use of the
logic capabilities

« How to configure/set up logic functions

+ Checkout and Troubleshooting of the logic functions.

Definition of Logic Capabilities

The Dimension Industrial Process Manager has the capability to combine
external (remote contact) and internal (Alarms, Programmer Events, Loop
Status, Programmer Status) inputs to produce a logical output. This output
may then be used to turn on digital outputs, change control loop or
programmer functions and force control outputs off. The logic capabilities
are built using basic “OR” and “AND” logic boxes.

An example of this capability is combining a digital input from an operator
pushbutton switch with the control mode (Auto/Manual) of a control loop
to force a digital output ON, starting a new setpoint program recipe based
on an Input Alarm condition or a digital input.

The following internal operations may be performed using a combination of
OR/NOR, AND/NAND functions:

+ Control Loop Auto/Manual state: Auto mode is selected with a TRUE
state and Manual with a FALSE state.
* Real-Time Programmer Program Start: Start is selected by a TRUE state.

 Real-Time Programmer Run/Hold state: Run is selected with a TRUE
state, Hold with a FALSE state.

» Real-Time Programmer Fast Forward: Enabled by a TRUE state,
Disabled by a FALSE state.

* Real-Time Programmer Abort function: Enabled by a TRUE state,
Disabled by a FALSE state.

7-2 Dimension Control System
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Logic Functions

Terminology

This section describes Dimension terms used in this manual when config-
uring and using Logic functions.

Dimension Control System

TRUE - A Positive, ON or 1 logic condition.
FALSE - A Negative, OFF or 0 logic condition.

OR logic - A logic type that has a TRUE output whenever any of its
inputs are TRUE.

AND logic - A logic type that has a TRUE output only when ALL of its
inputs are TRUE.

OR/NOR set - A logic type that is used to combine up to 4 inputs to
generate 2 outputs. In an OR/NOR set, if any of the four inputs are
TRUE the OR output is TRUE. The NOR output is always the inverse
(opposite) of the OR output. Dimension has four OR/NOR logic

sets available.

AND/NAND set - Logic type that is used to combine up to 4 inputs to
generate 2 outputs. In an AND/NAND set, ALL four inputs must be
TRUE to cause the AND output to be TRUE. The NAND output is
always the inverse (opposite) of the AND output. Dimension has four
AND/NAND logic sets available.

Loop#OFF - A logic set type that uses OR logic to combine four inputs
into a single output. The output of the set is tied to a specific control
loop. If the output is TRUE, the control loop’s control output will be
forced OFF.

OUTset# - A function block that uses OR logic that can be used to tie 4
inputs together. If any of the inputs are TRUE the output of the OUTset
will be TRUE. The output of the OUTset may be tied to a physical
output (Analog or Digital).

Remote Contact Input - An On/Off signal obtained from an 8781
Digital Input/Output Expansion Card connected to the Dimension. Up
to 16 inputs may be read from a connected 8781 and used within

logic functions.

Remote Contact Output - An On/Off signal sent to an 8781 Digital
Input/Output Expansion Card connected to the Dimension. Sixteen
outputs may be written to connected 8781 cards and may output from
logic functions.

Invert - An action that causes a TRUE (1) input to be FALSE (0) and a
FALSE (0) input to be TRUE (1).

Internal Logic Point - The result of a Dimension logic operation that
is used to alter the status or function of the instrument but is not neces-
sarily tied to an external output point.

7-3
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Logic Configuration and Use

The configuration/set up of logic functions in your Dimension is accom-
plished by accessing the Configuration side of Dimension. Fig. 7-1 and
Fig. 7-2 show which Operation and Configuration screens are used for
configuration of Logic functions.

Figure 7-1.
Map of Dimension Operations Screens Showing Associated Logic Screens

I‘i LOGIC/MONITOR DISPLAYS 1-5 4"

LOGIC..1 LOGIC..2 LOGIC..3 LOGIC..4 LOGIC..5
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Figure 7-2.
Map of Dimension Configuration Screens Showing Associated Logic Screens
«— TAGNAME ——
GLOS_SYS GLOS_IO
|- CONFIG »>|
PATCH 1/0 CONF_LOG  CONF_OUT
- DISP CONFIG >
DIZPL
ZOMF
DCON_LOP
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Figure 7-3.
Unit Display

Figure 7-4.
Configuration Displays
(Unit_CNF)

Figure 7-5.
Patch 1/0 Display—
Select Logic Parameter

Figure 7-6.
Logic Configuration
(CONF_LOG) Display

7-6

To access the Configuration side of Dimension displays:

UNIT
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| TutEn_
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MUY e
5

S0 000N
FIIOTIFLTO

=
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| FatchI-0O

Prodrammer_—_ Se
Contrlloor___ 5
Alatrms 5
Lodic l—%
Outruts =

|0 [0 D

OUIEMW_1 HOME

[ CONF_LOG O

Con Out _0UT S
od 10 [
ut Off e LooOP

OUIEW._1] HOMNE

1. Select the UNIT display.

2. Move the cursor down to the Conf_Lvl
parameter and select Basic.

3. Select the Configur parameter as shown
in Fig. 7-3.

This will enable the configuration
functions of Dimension as shown in

Fig. 7-4. Use the diamond key to access the
PATCH I/O icon to access the display
shown in Fig. 7-5.

PATCH
X/ 0

Select the Logic function as shown. Once
Logic has been selected, the screen shown
in Fig. 7-6 displays and the actual logic
configuration of Dimension may be started.

The display shown in Fig. 7-6 is used to
select the desired logic type to set up for
your application. The types available are
as follows:

e Con_0Out - Contact Output assignment
sets that will allow up to four inputs to
be OR’d together. The result of this logic
function may then be patched to a phys-
ical analog or digital output. This pro-
vides a mechanism to control a single
output based on multiple inputs. There
are four contact output sets available for
use: OUTset01-04.

Dimension Control System
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e Logic - Logic assignment sets that will allow up to four alarms, digital

inputs, programmer events or status points to be combined together to
create an internal logic point. This internal point may then be tied to
another logic set type or used to control an internal function such as
control loop mode, or programmer status. There are four OR type logic
sets available, OR/NORO01-04; and four AND type sets,
AND/NANDO01-04.

Out_0ff - Control Loop Output Off assignment sets that will allow up
to four inputs to be OR’d together to force the control outputs for a
selected control loop to be OFF. The number of output off sets available
is dependent upon the number of control loops in your Dimension.

The assignment of the inputs to the specific logic sets is accomplished by
selecting the desired set (Con_Out, Logic, Out_Off) to be configured. This
will open a window as shown in Fig. 7-7 that contains selection lines for
each input of the selected set, FirstAlm through ForthAIm. The default
state for unassigned inputs is a False input as shown in Fig. 7-7.

Figure 7-7. rofs]

T IoGE GEi 55 Use the knob to select an input to assign and

Logic Set Configuration
Display

the selection input list will be provided.
Turn the knob to scroll through the list of
choices. Choices are available as follows:

- vl IFSLAIN
c ——secndiin

e False - This s the default selection for all
logic set inputs and provides a “0” type
input state. This selection should be made

for all unused inputs of an “OR” type set

OUIEM.] HONE

Dimension Control System

to avoid the logic output always being true.

True - This selection should be made whenever a selected input is to be
forced to an ON or ‘1" state at all times. This selection should be made
for all unused inputs of an “AND” type set to avoid the logic output
always being false.

Glob_AlIm - This should be selected if the desired input is to be
TRUE whenever any alarm in the Dimension is detected.

In_Alarm - This should be selected if the desired input is to be
TRUE whenever any input alarm in the Dimension is detected.
PV_Alarm - This should be selected if the desired input is to be
TRUE whenever any Process Variable limit alarm in the Dimension
is detected.

DV_Alarm - This should be selected if the desired input is to be
TRUE whenever any Process Variable Deviation alarm in the
Dimension is detected.

Opensens - This should be selected if the desired input is to be
TRUE whenever any Open Sensor (thermocouple) alarm in the
Dimension is detected.

7-7
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LP#Alarm - This should be selected if the desired input is to be TRUE
whenever any loop alarm is detected on the selected loop #.

In# _High,Low - This should be selected if the desired input is to be
TRUE whenever a High or Low Input limit alarm is exceeded for the
selected input #.

PV#_HiHi,High,Low,LoLo - This should be selected if the desired
input is to be TRUE whenever a specific Loop Process Variable limit
alarm is detected for the selected loop #.

DV#_HiHi,High,Low,LoLo - This should be selected if the desired
input is to be TRUE whenever a specific Loop Deviation from Setpoint
limit alarm is detected for the selected loop #.

0SAIm_# - This should be selected if the desired input is to be TRUE
whenever an opens sensor alarm is detected on the selected input #.

RemCl_# - This should be selected if the desired input is to be TRUE
whenever the selected Remote Contact Input # is in the “ON” or
active state.

OperAM_# - This should be selected if the desired input is to be TRUE
whenever the selected control loop is in Automatic mode. The input
will be FALSE whenever the selected loop is in Manual mode.

OperRH_# - This should be selected if the desired input is to be TRUE
whenever the selected Real-Time Programmer is in Run mode or is

at PG_END mode. The input will be FALSE if the programmer is in
Hold mode.

opstrt_# This should be selected if the desired input is to be TRUE
whenever the selected real-time programmer is Started. Note that this
input is held TRUE only momentarily (1 second) while the programmer
is being started!

NORset# - This should be selected if the desired input is to be TRUE
whenever the selected OR/NORset # NOR output is true. Note that the
OR/NORset# selected has two outputs, a OR output and a NOR (inverse of
OR) output that is controlled by its four inputs.

OR_set# - This should be selected if the desired input is to be TRUE
whenever the selected OR/NORset # OR output is true. Note that the
OR/NORset# selected has two outputs, a OR output and a NOR (inverse of
OR) output that is controlled by its four inputs.

NANDset# - This should be selected if the desired input is to be TRUE
whenever the selected ANDNANDset # NAND output is true. Note
that the ANDNANDset# selected has two outputs, an AND output and a
NAND (inverse of AND) output that is controlled by its four inputs.

ANDset# - This should be selected if the desired input is to be TRUE
whenever the selected ANDNANDset # AND output is true. Note that
the ANDNANDset# selected has two outputs, a AND output and a NAND
(inverse of AND) output that is controlled by its four inputs.

Dimension Control System
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e CLCLogic - This should be selected if the desired input is to be TRUE
whenever a special condition is detected by a customer special request
program (custom feature) that is contained in Dimension. For most
applications, this will not be used.

» Event_# - This should be selected if the desired input is to be TRUE
whenever the selected programmer event # is turned on.

When the appropriate entry has been made for each alarm, select CLOSE to
return to the CONF_LOG display.

Dimension Control System 7-9
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Practical Examples of Dimension Logic Functions

Figure 7-8.
Pump Control Logic

This section describes some common applications of the Logic capabilities
that are available in Dimension. Included in this section will be examples of
the setup, display, checkout, and troubleshooting of the example’s function.

Example #1 - Pump Control

This example will show how the Dimension can be set up to turn a pump on
or off based upon the position of a valve, a temperature sensor, a
programmer event and an override switch. We will assume that during
normal operation the pump should be allowed to turn on only if the valve is
in the open position and either the programmer event is on or a low temper-
ature limit is exceeded. For maintenance functions, an operator override
switch may be used turn the pump on/ off at any time. This is accomplished
in Dimension using an OR_Set, an ANDSet, and an OUTSet, and can be
graphically described as shown in Fig. 7-8.

OR_Set01

Event 3 —»| FirstAlm
PV1.Low —»| SecndAlm

False ——»| ThirdAlm

False ——| FourthAlm

—»NORset 01

OR_setl

Valve Position
(open/closed) from 8781
Digital /0O Contact

ANDsetl
FirstAlm NANDsetl
—>

Input #1

7-10

v

SecndAlm OUTset

True —»| ThirdAlm ANDsetl
True—>|FourthAlm

»| FirstAlm

—»| SecndAlm

ThirdAlm .
To 8781 Digital
FourthAlm | ——— |/O Card Output

for Pump On/Off

False

v

False

v

Operator override
input Switch from 8781
Digital I/0O Contact Input #2 K210
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Figure 7-9.
Logic Configuration
Selection Display

Figure 7-10.
Logic Set Configuration
Display

Figure 7-11.
OR/NOR_1 Set Configu-
ration Display for Pump
Control Example

Figure 7-12.
ANDNAND1 Set Configu-
ration Display for Pump
Control Example

Dimension Control System

| _ COHF_LOG
Con_Out [l
Lodic I[i]
Out_Off T
OUIEMW_1
CONF_LOGR Be: 5906

wwwr IFStBIn
——secndRin

Fal

FE‘ 5 & hirdBin
Hi _E'_i&.]mln
IClogze_Hn

OQUIEM.] HONE

CONF_LOGE HT:14:
Event _B83 ___FirstAlm
FULl_Low ___SechdAlm
Ea%se _thnﬁEP

alse O m
Close_Wn__{CLOSE

OUIEW_1

HOME

CONF_LOGHE

Br:49:

OR_setB@l ___FirstAlm
EemCI__1___Sechdllm

True ———ThirdAlm
True Ol Hlm
Close_HWn

OUIEW_1 HOME

The first step in setting up the pump control
is to define the inputs to the OR_Set. To do
this, position the cursor on the Logic
parameter on the CONF_LOG display

(see Fig. 7-9) and press ENTER.

Select the OR/NOR_1 logic set and press
ENTER to open the configuration window
shown in Fig. 7-10.

Referring to the drawing in Fig. 7-8, we will
define the inputs to the OR_Set. Assign
Event_03 tothe FirstAlm parameter,
selectPV1_Low astheSecndAlm
parameter, and False for the Third and
ForthAlm's (see Fig. 7-11). Then select
CLOSE to finish this 0r_Set configuration
and return to the CONF_LOG display. Next
select the ANDNAND 1 logic set from the
Logic parameter to open the window as
shown in Fig. 7-10.

Select OR_set01 for the FirstAlm
parameter, RemCI__2 fortheSecndAlm
parameter and True for the Third and
ForthAlm parameters. Remember that all
input parameters for an AND set must be
TRUE for the output of the set to be true;
thus the need to default the third and fourth
alarms to True (see Fig. 7-12). Next select
CLOSE to complete the ANDset portion of
the configuration and return to the display
shown in Fig. 7-9.
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Figure 7-13.

OutSet01 Configuration
Display for Pump Control
Example

Figure 7-14.
Patch 1/O Display

Figure 7-15.
Remote Digital Output
Configuration Display

Figure 7-16.

Remote Digital Output
Configuration Display for
Pump Control Example

7-12

BRemCI__2 ___Sechdllm
False ———ThirdBlm

Cl Hlm
IClose_Wn__{CLOSE

OUIEMW_1 HOME

CONF_LOGE Be:1i:e4

| PatchI-s0 BE:23:147

Prodrammer_—_Select
Contrlloor___Select
Alatrms Select
Liod ic Selen

Outruts l_Select

OUTEMW_1 HOME

CONF_OUT arigrrl4

Anala Sel _AnloCrdi
l_lL.:.:'_. A_-;
on U Se. {Fn Zrdl

CUTEL_1  HOHE

CONF_OUTE ®8:43:39
OUTSet@1] __RemCO_B1
Event _H2Z ___RemCO_B2
Event B3 ___RemCO_B3
Euvent _B4 ___RemCO_B4
Euvent _B5 ___RemCO_B5
Event _B6 ___RemC0_B5
Frd9End_1 ___RemCO_B7
Glob_Alm___RemC0_@2
|[Close_kh—CLOSE

OUTEMW_1 HOME

Select the 0UTS et 01 parameter from the
Con_Out line to open the window shown in
Fig. 7-10. AssignANDset01 tothe FirstAlm
andRemCI__2 totheSecndAIlm and False
tothe Third and ForthAlm parameters

(see Fig. 7-13). Select CLOSE to complete
the Outset portion of the configuration.

Next press the Home key to return to the
main Patchl/O display as shown in

Fig. 7-14. From this display select the
Outputs parameter to begin the physical
Output patching process. Once Outputs is
selected, the screen shown in Fig. 7-15
displays and the patching of theOutSet toa
remote digital output may be completed.

Selecting the desired Remote Contact Output
Board will highlight the selection, and
clicking the knob a second time will cause a
window as shown in Fig. 7-16 to display.

From this window select the desired output
number to which to assign the pump control
output. For this example select OUTSet01 as
the source forRemC0_01 to patch the outset
to the physical output. Next select CLOSE to
complete the configuration process.

Dimension Control System
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Figure 7-17. (L)
Logic Status Display for
Pump Control Example

Figure 7-18. (R)

Loop Alarm Status
Display for Pump Control
Example

Dimension Control System

The next step is to verify the actual operation of the logic sequence
configured. This may be done by monitoring the status of the Events, the
Remote Digital Inputs, and the Remote Digital Outputs. The status of
these items may be displayed on a LOGIC display as shown in Fig. 7-17.
Logic displays are accessible from the operation group of icons by
highlighting the Logic icon. This display was set up to show the status of
remote contact output #1, named PumpStat, remote contact input #1,
named ValvePos, remote contact input #2, named ManPCtrl, and
programmer Event__3.

Note: Refer to Section 3 Graphic Operator Interface, for instructions on
configuring displays and setting up custom tagnames for inputs/outputs as
shown in this example

This display can now be monitored as the inputs, events, and alarm limits
are altered. The PumpStat should display ON whenever the ManPCtrl
input is ON or if the ValvePos is Open and either Event__3 is ON or Loop
1 Low PV alarm is active. The LOOP_ALM display, shown in Fig. 7-18, may
be viewed to monitor the status of the Loop Low limit alarm input.

LO0F_FALH __ @9igzie

Alesrwe@]l__ | cw___FU

LOGIC 2 00 @91jinig

PuseSt st O
Uz lvssPos D& sm

HardLtrl L ¥
Sl N A ] ]

TETART] LSTOFT TETART] LSTOFT
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Figure 7-19.

Programmer Status Logic Two Position Switch Input

Example #2 - Programmer Run/Hold Status

This example will show how the Run/Hold state of the real-time
programmer in Dimension may be altered using an Operator Interface
function as well as a remote contact input. This is accomplished using a
NORset, an ANDset, and a programmer configuration selection and is
graphically shown in Fig. 7-19.

Remote Run/Hold OR_set04
from 8781 Digital I/O .
4 NORset 04
False —»
False ANDNAND2
' Orset 04 NANDSET 02
False —p| —>
ANDSET 02
Operator Run/Hold 1
True —»
True —p!

Programmer RUN = TRUE
Programmer HOLD = FALSE

K210

v

Patch to Programmer #1
RUN/HOLD Input

The first step in the configuration process is to access the configuration
displays and the PATCH I/O icon as described earlier in this section. From
the PATCH 1/O icon, select the Programmer configuration parameter to
access the display shown in Fig. 7-20.

Figure 7-20. [

Configure Programmer
Display

TONF_FEG TIIoT: From this display access the Run/Hold
FaNumber__ Frodn parameter and patch ANDset02 as the
gun-old JoNllset?s source for this function. Next press the

HOME key to return to the main Patch
I/0O display and select the Logic configu-
ration parameter to access the display
shown in Fig. 7-21.

OUIEMW_1 HOME
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Figure 7-21.
Logic Configuration
Display

Figure 7-22.

OR_Set04 Configuration
Display for the
Programmer Example

Figure 7-23.
ANDNAND?2 Set Configu-
ration Display for
Programmer Example

Dimension Control System

From this display select the OR/NOR set to

| CONF_LOG HE:Hg: . h .
Con_Out—_ OUTcotal be Fonﬁgured from the Logic parameter.
Codic OR-NOF _4 This will open a window as shown in
Out_0Off ___Too . . .
Fig. 7-22 that will allow you to assign
RemCl__2 totheFirstAlm and False to the
rest of the inputs. Select CLOSE to complete
the configuration of the OR/NOR set. Next
select the ANDNAND2 from the Logic
SUTEN T HOME parameter for configuration.
CONF_L0OGE AR:AB: 45 CONF_L0OGE 23:58:28
RemCI__2___FirstAlm OrerBRH_1 ___FirstAlm
False ——_SechdAlm HORsetBd4 ___SechdAlm
Ea % se ———Th 1rﬁﬁ%m ¥r‘~ue ———Th 1Pﬁg%m
IJlse - m e u m
Close_Wn—|CLOSE Close_Wn—|CLOSE
OUTEW_1 HOME OUTEW_1 HOME

After selecting ANDNAND 2, the window shown in Fig. 7-23 opens. Select
OperRH_1 fortheFirstAlm, NORSet04 fortheSecondAIlm,and True for
theThird and ForthAlIms. Select CLOSE to complete the configuration.

|:| Note: The NOR output was selected to invert the Remote Run/Hold

input switch.

The next step is to verify the operation of the configuration just completed.
This can be done by starting a program (refer to the Section 5, Section 5
Real-Time Programmer, for details on programmer operation/ configuration),
monitoring the PgMode parameter and switching the Status from Run to
HoldOper and back using the Operator Interface. Next toggle the switch
input and view the programmer status. The On/Off status of the remote
Run/Hold switch may also be viewed from a Logic display.
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Troubleshooting Logic Functions

When using Dimension logic functions to control internal functions or to
control digital outputs, the following tips may assist in the checkout and
troubleshooting of the configured functions:

 Configure a diagnostic LOGIC display to show the state of any related
digital inputs, outputs and programmer events that are part of the
logic configuration.

« Isolate and verify individual OR/NOR#, AND/NAND# outputs
by temporarily patching them to a Remote Digital Output using an
Outset. This will allow you to view the TRUE/FALSE output state
of each part of your logic configuration before they are all combined.
If each part works as expected, the combined result should also
function properly.

Table 7-1. Troubleshooting Logic Functions

Symptom Action

ORset/NORset output does not activate function. If any input to an OR function is TRUE the output will
be TRUE. Verify that unused inputs to an OR
function are set to FALSE.

Verify that the correct output, either ORset or
NORset is patched to the function.

ANDSet/NANDset output does activate function All inputs to an AND function must be TRUE for the
output to be TRUE. Verify that unused input to an
AND function are set to TRUE.

Verify that the correct output, either ANDset or
NANDset is patched to the function.
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Graphic Operator
Interface Terminology

Abort — Programmer Abort [conF

Use: One of the possible actions that can be selected when defining a macro key
or warm start functions.

Selections: Macroky# or WmStFunc; NotActvd or Activatd

Remarks: Selecting Activatd will cause the programmer identified by LpPgNmbr to
Abort when the macro key is pressed or warm start occurs. Selecting
NotActvd disables this action.

Abort_## — Programmer Abort Enable |~

Use: This field will either place the associated programmer (##) in the abort
mode or remove it from the abort mode when AbortSrc is set to
OprAbrtSrc.

Selections: PROGRUN# screen; PgOption; Enable/Disable

Remarks: Placing the programmer in abort mode causes the programmer to save the
current state of the programmer and start a new program run at Segment 0.
The Programmer will remain in the Abort Mode until the Abort is disabled.
When the Abort is disabled, the programmer will restore the previous state
it was in and continue running as if nothing happened.

AbortSrc — Programmer Abort Source |"z/g"

Use: This field is used to select the source for the program abort initiation.

Selections: CONF_PRG screen; OprAbrtSrc1-OprAbrtSrc8, LocIn__1-LocIn__ 2,
RemClI 1-16, NANDSet 1-4, ANDSet 1-4, OR_Set 1-4, NORSet 1-4,
CLC_IN 1-2

Remarks: The OprAbrtl - OprAbrt8 selections correspond with the initiation of an
Abort through the Operator Interface. The selection of OprAbrtl would
place the programmer in the Abort Mode when the Abort_01 field was
selected to Enable. NAND/AND/OR/NOR selections correspond with
the initiation of an abort through a logic function. Thus an abort could be
started when an alarm condition occurred or an Opensensor. A latched
alarm would cause the programmer to remain in the Abort Mode until that
alarm was acknowledged. An unlatched alarm would remove the
programmer from abort as soon as the alarm condition cleared. RemClI1 -
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RemClI16 selections correspond with the initiation of an abort through a
contact input. This would allow an abort to start from a remote location. If
all four programmers abort sources were selected to be the same, then all
four programmers would go into the abort mode when the appropriate
Abort source became true.

ACC — Security Access Level

Use: To display current access level.
Selection: None

Remarks: This entry will display the current access level. If the correct access code is
entered for FULL or LIMITED access the status message ‘Access Granted’
will be displayed at the bottom of the window with this entry being
updated to reflect the new level (see Access).

Accept — Accept Auto-tuning PID Parameters

Use: To accept the calculated PID parameters and transfer them into use for the
control loop.

Selections: LOOP_# screen; SetUp; AutoTune; Yes or No

Remarks: True will transfer the calculated PID parameters. The appropriate PID
Group needs to be selected.

Access — Security Access Level

Use: To display the current access level and to enter a passcode to change the
current access level.

Selection: UNIT screen; opens a window

Remarks: FULL allows complete access to all parameters. LIMITED allows access to
all operating parameters and does not allow access to configuration
parameters. NONE allows access to view all operating parameters but does
allow access to change them or allow access to configuration parameters.

ALARM — Alarm Display Screen Titles ,':?&

Use: To select the Alarm screen titles for change.

Selections: GLOS_SYS screen; LOOP_ALM, INP_ALMI1, INP_ALM?2, ALM_SET;
8 characters

Remarks: Select up to eight characters to form a new name.
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Alarms — Alarms  ["2/2" |\2{§',t'

Use: At Patch I/O screen, to open a window in which alarm parameters can be
configured. At Displays screen, to open a window in which loop alarm
messages can be configured for loops 1-8.

Selections: None

Remarks: None

Alarms## — Alarm Status

Use: To display alarm status.

Selections: LOOP_ALM screen; Alarm acknowledged by selecting “Alarms##” and
pressing knob.

Remarks: An operator message may be displayed by pressing the “?” key when an
alarm field is selected. (See Alm_Mess)

(Tove)

Alm_Group — Alarm Group IZ\ NALE

Use: At PROGRUN screen, to select the alarm group that will be active in the
currently accessed segment. At GLOS_PRG screen, to change alarm group
tag name.

Selections: PROGRUN# screen; PgBuild. GLOS_PRG screen; 8 characters

Remarks: At PROGRUN# screen, each alarm group may contain a different set of
loop alarm settings (see Loop_Alm). At GLOS_PRG screen, select up to
eight characters to form a new name.

Alm_Grp# — Alarm Group IZ\

Use: To display the currently active alarm group.
Selections: PROGRUN# screen
Remarks: One of the five alarm settings groups is active at all times. The programmer

selects which group is active.

Alm_Mess — Alarm Message |tors

Use: To display and/or enter a user entered alarm help message.
Selections: DCON_ALM screen; LOOP__1 to LOOP__8 (opens a window)

Remarks: Enter an alarm help message using the knob. Press the knob and move the
cursor block to the large ‘C’ to close this window. The help message can be
displayed on the LOOP_ALM status screen when the given alarm is
selected and the Help key is pressed.
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Anal_Ins — Analog Input Tag Names ,'.{72

Use: To select analog input tag names for change.
Selection: GLOS_IO screen; AnlgIn01 through AnlgIn16; 8 characters

Remarks: Select up to eight characters to form a new name.

Analg_Sel — Analog Card# Select [%3'%

Use: Select the analog card to configure control outputs.
Selections: CONF_OUT screen; AnlgCrd1 through AnlgCrd3

Remarks: Opens a window to select the control output to drive a specific I/O port.
Choices are RevOutL#, DirOutL#, SPxmitL#, Retrans#, Event_##,
OUTSet##, DevOutL#

'TAC-\

AnalOuts — Analog Output Tag Names NAME

Use: To select analog output tag names for change.
Selection: GLOS_I/O screen; AN_OUT_1 through AN_OUT_12; 8 characters

Remarks: Select up to eight characters to form a new name.

70
Analogins — Analog Inputs | g0

Use: To access analog inputs for configuration.
Selection: 1/O - Calb screen; Analoglns; Select

Remarks: Opens a window to configure analog inputs.

AnalogOuts — Analog Outputs E,,E

Use: To access analog outputs for configuration.
Selection: I/O - Calb screen; AnalogOuts; Select

Remarks: Opens a window to configure analog outputs.

AnaOutpt — Analog Output IC,,E

Use: Selects an analog output for configuration or calibration.
Selections: ANA_OUTS screen; AN_OUT_1 to AN_OUT_12

Remarks: Analog outputs 1-4 are found on the first analog I/ O card. Analog outputs
5-8 are found on the second analog I/O card and analog outputs 9-12 are
found on the third analog I/O card. See Section 4.
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Anlgin## — Analog Input

Use:
Selection:

Remarks:

’E o

AL,

Displays analog input.
INPUTS screen; SelcFunc_Calibrat

Displays current analog input value.

AT_ErrNo — Auto Tune Error Number

Use:
Selection:

Remarks:

To display the error number when an auto tuning error occurs.
None

Error 600: Loop is not in manual.

Error 604: PV not responding to output change.

Error 605: Process not moving fast enough, increase sample rate.
Error 606: Manual output changed during tuning process.

Error 607: System error.

Error 608: Buffer full

Error 609: User Abort

Auto/Man — Control Loop Automatic/Manual %S

Use:

Selections:

Remarks:

A-6

This field is to select how the loop will be switched from Auto to Manual
mode.

CONF_LOQP screen; OperAM_#, RemCI_##, LocCI#_#, OR_Set##,
NORSet##, ANDSet##, NANDSet#, CLC_IN_#

The OperAM_1-OperAM_8 selections correspond with the switching from
Auto to Manual (or vise versa) through the Operator Interface. The
selection of OperAM_1 would place the loop in Auto when LpMode01 was
selected to Auto and the loop would go into Manual when the LpMode01
was selected to Manual. LpMode01 can be found under the LOOP__1
screen in the LpMode01 window. AND/OR/NOR/NAND selections
correspond with the switching from auto to manual (or vise versa) through
a logic function. Thus the loop mode could be switched when an alarm
condition occurred or an Open Sensor. A latched alarm would cause the
loop to remain in Manual until that alarm was acknowledged. An
unlatched alarm would revert to the auto mode as soon as the alarm
condition went away. RemCI 01-16 selections correspond with the
switching from auto to manual (or vise versa) through a contact input. This
would allow the loop status to be switched from a remote location. If it is
desired to have the contact input logic inverted, use the contact inputs
through the logic sets. If all four loops have their LpModes selected to be
the same source, then all four loops would switch form Auto to Manual at
the same time by one action.
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AutoTune — Auto Tuning

Use: To initiate Auto Tuning of control loop PID parameters.
Selections: Loop_# screen; LpMode_#; SetParms; Start, Abort

Remarks: Set the Start to initiate auto tuning. The control loop must be in Manual
and the process should be stable. Change to Abort to stop.

Backlite — Display Back Lighting
Use: To set the state of the backlight.

Selection: UNIT screen; opens a window

Remarks: The present state, on or off, of the backlight is shown. The window opens
to allow the backlight to be turned on, off or cycled on and off. If Cycle is
selected at the Set parameter the backlighting is turned on and off at the
time entered for On and Off. Time is entered in 24 hour
Hours:Minutes:Seconds (HH:MM:SS) format.

BasSta_# — Basic String Variable

Use: For use with special control and monitoring programs.
Selection: OVIEW_# screen; Character entry

Remarks: None

BasVar_# — Basic Numeric Variable

Use: For use with special control and monitoring programs.
Selection: OVIEW_# screen; Numeric entry

Remarks: None

BaudRate — Communications Baud Rate :cam:

Use: To select the communications baud rate for this unit.
Selections: 232_PORT and 422_PORT screens; 300, 1200, 2400, 4800, 9600 or 19200

Remarks: Select the communications baud rate to match your computer. The two
most common selections are 9600 or 19200.
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BitsChar — Bits per Character ComH

Use: To select the number of data bits in a character.
Selections: 232 _PORT and 422 _PORT screens; 7 or 8

Remarks: Select to match your computer. The most common selection is 8
bits per character.

Blend_## — Cascade Blend

Use: To apply a blending factor to the cascaded setpoint.
Selection: OVIEW_# screen; Numeric entry

Remarks: This parameter is only used if cascade control is selected (see RemSPsrc)
and cascade blending is desired. The formula used is [(Primary control
loop output * Ratio##) + (Primary control loop setpoint * Blend_##)] /
Scale_## = Secondary control loop setpoint.

Bump — AutoTune Output Bump

Use: Sets the amount the output will be “bumped” or changed during the
tuning process.

Selections: Loop_# screen; SetUp; AutoTune; Numeric

Remarks: None

CalcGain — Calculated Gain

Use: To display the PID Gain calculated by auto tuning.
Selection: None

Remarks: These values are only displayed after auto-tune is complete. If the operator
wishes to accept these values, YES is entered in the Accept field of the
auto-tune screen.

CalcRate — Calculated Rate

Use: To display the PID Rate calculated by auto tuning.
Selection: None

Remarks: These values are only displayed after auto-tune is complete. If the operator
wishes to accept these values, YES is entered in the Accept field of the
auto-tune screen.
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CalcRST — Calculated Reset

Use: To display the PID Reset calculated by auto tuning.
Selection: None

Remarks: These values are only displayed after auto-tune is complete. If the operator
wishes to accept these values, YES is entered in the Accept field of the
auto-tune screen.

CC_Diag — Control Cage Diagnostics [conF

Use: To check the status of the control cage boards.
Selection: Diagnost; Opens a window.

Remarks: This window is informational only, it displays the current software level
for the CPU and Analog boards in the analop I/O. If the boards are not
found, ‘NotFound’ will be displayed. If the boards have a failure, the error
number will be displayed.

Chng_Lvl — Change Access Level [conF

Use: To change the access level from a higher level to a lower level.

Selections: If current Access = FULL, the FULL, LIMITED or NONE is selectable.
If current Access = LIMITED, then LIMITED or NONE is selectable.
If current Access = NONE, then this entry is not selectable.

Remarks: If LIMITED is selected, then the passcode for FULL access is blanked from
the display. If NONE is selected, then both the FULL and LIMITED access
passcodes are blanked from the display. In order to restore a higher access
level it is necessary to enter the correct passcode by selecting ‘Access” on
the UNIT screen. All parameters on the UNIT_CNF side require an access
level of FULL to modify. All parameters on the operating UNIT side
require a level of LIMITED to modify. Only the Macro Keys and “Access’
selection are selectable with an access level of NONE. An access level of
FULL allows any parameter to be modified.

CLCstart — Memory Card CLC Custom Features File Type

Use: To read, write or delete a CLC file type.
Selection: UNIT screen; Mem_Card; FILE
Remarks: See FILE
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CldJncEnbl — Cold Junction Enable ggg

Use:
Selection:

Remarks:

Enables or disables cold junction compensation.
INPUTS screen; SelcFunc_Calibrat

Usually set to enable for thermocouple inputs.

CldJIncErr — Cold Junction Error [E4%

Use:
Selection:

Remarks:

Sets the cold junction error for the input.
INPUTS screen; SelcFunc_Calibrat

None

Cntl_Act — Control Loop Control Action ['f'%"

Use:
Selections:

Remarks:

To select the type of control action for the control loop.
CONF_LOP screen; None, Reverse, Direct or Bimodal.

This field will open a window to allow selection of control action. None.
Selects no control action. Control loop is not used. Reverse. Selects reverse
acting control. Reverse acting control is used for processes where when the
process variable increases the output signal needs to decrease to maintain
control. Most heating processes use reverse acting control. Direct. Selects
direct acting control. Direct acting control is used for processes where
when the process variable increases the output signal needs to increase to
maintain control. Most cooling processes use direct acting control.
Bimodal. Bimodal control is used two control outputs are utilized to
provide both a reverse and a direct acting output. When making these
selections a Limit setting is presented. The Limit setting allows entry of
output limit values.

70

ColdJunc — Cold Junction | i |

Use:
Selection:

Remarks:

Displays cold junction of input.
INPUTS screen; SelcFunc_Calibrat

None

ColdStrt — Cold Start Power Up Mod  [conF

Use:
Selection:

Remarks:

A-10

To select cold start power up mode.
UNIT_CNF screen; Sys_Mode
See Sys_Mode.
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Con_Out — Contact Output Logic Assignment 7’2"

Use: To make internal logic assignments that can be used to operate contact out-
puts.

Selections: CONF_LOG; Con_Out OTASet01-OTASet04

Remarks: Opens a window that allows selecting up to four alarm conditions and
contact input states that will operate contact outputs.

Conf_Lvl — Configuration Level

Use: To select Basic and Extended configuration level.
Selections: UNIT screen; Basic or Extended

Remarks: Sets configuration level to Basic or Extended for configuration of process
control and monitor loops and real-time programmer.

Configur — Configuration EQE

Use: From UNIT screen, to move to configuration group of icons. From
I/O_Calb screen, to configure inputs and outputs.

Selections: UNIT screen; ENTER on select. ANA_OUTS, INPUTS or DIG_OUTS
screen; SelcFunc; opens window

Remarks: When selected from UNIT screen, switches from operation to configuration
group of icons. From I/O_Calb screen, allows selection of linear zero and
span values. See Section 4.

ConOutpt — Contact Output EQE

Use: To select a contact output to be configured for time proportioning action.
Selections: DIG_OUTS screen; RmCOut01 through RmCOut16

Remarks: The contact outputs are on the digital I/O card. See Section 4.

Contrast — Display Contrast Level

Use: Set contrast level
Selection: Contrast; 8 to 25

Remarks: Contrast will vary according to vertical viewing level. Selected contrast
setting is saved if “‘Warmstrt’ is selected as Sys_Mode.
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ContrlLoop — Control Loop 4% [T'% |oie

Use: To open a window in which control loop tag names, parameters or displays
can be modified or configured.

Selections: TagNames screen; Select. Patch I/ O screen; Select. Displays screen; Select.

Remarks: None

CPU _Brd 1 — CPU Software Revision Level

Use: To display the software revision level.
Selections: UNIT_CNF screen, Diagnost; CC-Diag

Remarks: None

CurSeg — Current Segment Tag Name ,'3?;

Use: Allows current segment tag name to be changed.
Selection: GLOS_PRG screen; 8 characters

Remarks: Select up to 8 characters to form a new name.

CurSeg## — Current Segment Number IZ\

Use: To display the currently active segment of the setpoint programmer.
Selection: None

Remarks: None

’TAC-‘

CycCnt — Cycle Counter Tag Name NAME

Use: Allows cycle counter tag name to be changed.
Selection: GLOS_PRG screen; 8 characters

Remarks: Select up to 8 characters to form a new name.

CycCnt## — Cycle Counter N

Use: To display the number programmer recycles that are remaining.
Selection: PROGRUN# screen; 0-255

Remarks: Maximum of 25 segments may be configured with recycles. If more than 25
segments with recycles are entered, unit will go to program end.
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CyclITime — Time Proportioning Cycle Time ggg

Use: To select the time proportioning cycle time for an output.
Selections: ANA_OUTS screen; 0 to 255 seconds

Remarks: A setting of 0 disables time proportioning. When analog outputs are
selected for time proportioning action, jumpers on the analog I/O card
must be changed. See analog I/O card output type
configuration/ calibration instructions for more information.

Date — Calendar Date

Use: To display and set Date.
Selections: UNIT screen; Month/Day/Year (MM/DD/YY)

Remarks: Enter current calendar date.

Dec_Pos — Decimal Point Position |g5%

Use: To select a decimal position for hi and lo limits of the profile display on
PROGRUN# screens.
Selection: DCON_PRG screen; 1 to 5

Remarks: The decimal position will change the profile setpoint and the high and low
limits of the profile display (Dsp_Profle) which is selected on the PgBuild
window of the PROGRUN # screens.

DecPoint — Decimal Point Position |E4f

Use: To display the current number of decimal point positions for linear inputs.
Selection: INPUTS screen; Configure, 0-5

Remarks: The parameter will display 0 or 1 for all thermocouple and RTD inputs. If a
linear input type is selected, the number of decimal point positions can be
user configured (see SelcFunc).

DELETE — Memory Card Delete Function

Use: To delete a file from a memory card.
Selection: UNIT screen; Mem_Card, FUNC
Remarks: See FUNC; Note: Memory Card must be inserted for this to appear.
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Dev_## — Control Loop Deviation

Use: To display the control loop deviation from setpoint for control loop ##.
Selection: None

Remarks: The deviation is calculated by subtracting the setpoint from the process
variable. (PV-SP=DEV)

Diagnost — Diagnostics [FONF,

Use: To run basic diagnostics of Dimension.
Selection: UNIT_CNEF screen, Diagnost

Remarks: Opens a window to run diagnostics on the operator interface and the
analop I/0O.

DigitlOuts — Digital Outputs EQE
Use: To access digital outputs for configuration.

Selection: 1/0O - Calb screen; DigitlOuts; Select

Remarks: Opens a window to configure digital outputs.

DIRECT — Memory Card Directory Function

Use: To list a directory of memory card files.
Selection: UNIT screen; Mem_Card; FUNC
Remarks: See FUNC. Note: Memory Card must be inserted for this to appear.

DirOut — Direct Output Level [conr ..',.’}f;

Use: From UNIT_CNF screen, to configure macro key or warm start functions to
set direct output percent to desired level. At GLOS_LOP screen, allows
direct output level tag name to be changed.

Selections: UNIT_CNF screen; MacroKy# or WarmStFunc, Activatd or NotActvd.
GLOS_LOP screen; 8 characters.

Remarks: At GLOS_LOP screen, select up to eight characters to form a new name.

DirOut_# — Control Loop Direct Output

Use: To access the control loop direct output value for loop #.
Selections: LOOP__# screens; LpMode##; 0.0% to 100.0%

Remarks: This field is only changeable when the control loop is in manual mode (see
LpMode##). A direct output is usually used for cooling.
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DspConf — Memory Card Display Configuration File Type

Use: To read, write or delete a display configuration file type.
Selection: UNIT screen; Mem_Card; FILE
Remarks: See FILE

Dsp_Profle — Display Profile IZ'\

Use: Opens a window to graphically display the setpoint program profile.
Selections: PROGRUN# screen; PgBuild, Dsp_Profle

Remarks: None

Echo — Communication Echo |cor

Use: To select echo.
Selections: 232_PORT and 422 PORT screens; ON or OFF

Remarks: Echo should be set to ON when communications to the Dimension is
interactive using a dumb terminal.

EIA-232 — EIA-232 Communications :con-{

Use: Selects EIA-232 communications for set up.
Selections: Communic screen; EIA-232; Select

Remarks: Opens a window to set up communications parameters.

EIA-422 — EIA-422 Communications :cora-{

Use: Selects EIA-422 communications for set up.
Selections: Communic screen; EIA-422; Select

Remarks: Opens a window to set up communications parameters.

EngUnits — Engineering Units [£40)

Use: To select engineering units for an input type.
Selections: INPUTS screen; Centigrd, Fahrenht, Linear

Remarks: When an RTD or thermocouple is selected under the InptType field, this
parameter allows a selection between degrees centigrade and degrees
fahrenheit. If a linear input type has been selected this will always show
Linear and cannot be changed.
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Enter — Enter CON|

Use: At UNIT screen, to enter a access level passcode. At UNIT_CNF screen, to
open a window of diagnostic selections.

Selection: UNIT screen; Access; 6 digit passcode.
UNIT_CNF screen; Diagnost; Enter

Remarks: If any invalid passcode is entered, access is denied and the access level
does not change. Access passcodes are defined on the UNIT_CNF screen
(see Access). The default code of 04-01-57 will always gain FULL access.

EOM_Char — End of Message Character :cam:

Use: To select the end of message character for IEEE-488 communications.
Selections: IEEE-488 screen; LF-CR, CR-LF, LF, CR or none (8725 only)
Remarks: Default EOM character is LF-CR.

Event_## — Programmed Events ﬂ

Use: Tag Names to display programmed event states.
Selection: LOGIC_# screen; None
Remarks: Displays the status of all events.

Events — Event Tag Names |.4/%

Use: To select event tag names for change.
Selection: GLOS_PRG screen; EVENT _#; 8 characters

Remarks: Select up to eight characters to form a new name.

Evnts — Events IZ\

Use: To select the events that will be “ON” during the currently accessed seg-
ment.

Selections: PROGRUN# screen; PgBuild; 123456789abc

Remarks: Selecting 1 through c indicates the event(s) that will be activated. When the
programmer is in hold event states may be turned on or off by the operator.
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FILE — Memory Card File Type

Use: To select a file type for a memory cartridge function.
Selections: Mem_Card; Recipes, Mem_Img, DspConf_, MacroKy_, CLC start

Remarks: File names can be changed but the default file names determine what is
stored for each file type. The default file types are: Recipes — this file type
stores all program segment information for all 750 segments. Mem_Img —
this file stores all system configuration settings, calibration settings, and
tag names. DspConf_ — this file stores all changes to display configuration
for the OVERVIEW, LOOP, and LOGIC screens. MacroKy_ — this file stores
the Macro Keys programs.

. . T/0°
FilterVal — Filter Value | g5

Use: To set the filter value for the selected analog input.
Selection: INPUTS screen; 0 - 100

Remarks: The filter value is the time constant in seconds of a low pass filter. As the
value increases, the amount of filtering increases.

FORMAT — Memory Card Format Function

Use: To format a memory card.
Selection: UNIT screen; Mem_Card; FUNC
Remarks: See FUNC

Format — Display Format |y

Use: To select a format for display configuration.

Selections: DCON_OVR screen; HOR_BAR, XYCHART, XYDISPLY, VER_BAR2,
VER_BAR3, VER_BAR4, TEXT_3X, TEXT_2X, TEXT, 3X_TEXT_4

Remarks: Display configuration changes can be stored on the memory card in the
DspConf_ file type. HOR_BAR —displays 2 horizontal bar graphs at the top
of the screen, with 5 lines of text below. XYCHART - displays 2 parameters
in a strip chart like display at the top of the screen with 4 lines of text
below. Only 4 XYCHART or XYDISPLY are allowed. Trending of data
starts when the screen is displayed for the first time and continues until
power down. XYDISPLY - same as XYCHART except without the text.
VER_BAR?2 - displays 2 vertical bar graphs to the left of the screen with the
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2 selected bar graph parameters also displayed in 2X text to right of the
bargraphs. There is also two additional selections — one 2X text on top, and
1X text on the bottom. VER_BARS3 — displays 3 vertical bar graphs, with
one line of text at the bottom. VER_BAR4 — displays 4 vertical bar graphs.
TEXT_3X - displays 3 parameters in 3X text at the top, with 4 lines of text at
the bottom. TEXT_2X — displays 8 parameters in 2X text. TEXT — displays
12 parameters in 1X text. 3X_TXT_4 - displays 4 parameters in 3X text.

Full_Acc — Full Access Passcode |conF

Use:
Selections:

Remarks:

To enter a passcode for FULL Access.
UNIT screen; Full_Acc, 00-00-00, three 2 digit numbers.

This is the passcode that will need to be entered to bring the unit to FULL
access if the present access is LIMITED or NONE. The current access must
be FULL to select this entry.

FUNC — Memory Card Function

Use:

Selections:

Remarks:

A-18

To select a memory card function.

UNIT screen; Mem_Card; Func; READ, WRITE, DIRECT,
FORMAT, DELETE

READ reads the selected FILE from the memory card into unit memory.
WRITE writes the selected FILE from unit memory to the memory card.
DIRECT lists the directory of FILEs on the memory card.

FORMAT formats a memory card. Memory card must be formatted before
a read, or write can be made to the card.

DELETE deletes a selected FILE from the memory card.

The default file name determines what is stored in the file. The status
message ‘Writing...” appears when a file is being written, the Mem_Img
file is long and takes about a minute and a half to write. Recipes — this file
type stores all program segment information for all 750 segments.
SysConf_ — this file stores communication parameters set on the COMM
screen. Mem_Img - this file stores all system configuration settings,
calibration settings, and tag names. DspConf_ — this file stores all changes
to display configuration for the OVERVIEW, LOOP, and LOGIC screens.
Macroky _ — this file stores the Macro Keys programs.
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FwdEnSrc — Programmer Fast Forward Enable Source |77¢

Use:

Selections:

Remarks:

This is used to select the action to enable program fast forward.

CONEF_PRG; OperFF##, RemCI_##, LocCI#_#, OR_Set##, NORSet##,
ANDSet##, NANDSet#, CLC_IN_# (optional)

The OperFF_1 - OperFF_8 selections correspond with the initiation of fast
forwarding through a program via the Operator Interface. The selection of
OperFF_1 would place the programmer in fast forward when the
PgFFwd01 field (in the progrun screen in the PGOption window) is selected
to Enable. RemClI selections correspond with the initiation of the fast
forward through a contact input. This would allow fast forwarding through
a program form a remote location. OR/NOR/AND/NAND selections
correspond to internal logic assignments. This could allow fast forward to
be initiated from one of several points. If all four programmers fast forward
sources were selected to be the same, then all four programmers would be
placed in fast forward when the appropriate fast forward source became
true. The rate at which the programmers execute is determined by the warp
factor. If the warp factor is set to 10 and the programmer fast forward was
enabled, then the programmer would run the recipe in a tenth of the time it
would normally take to complete that recipe.

Gain__## — Control Loop PID Gain

Use:
Selections:

Remarks:

To set PID gain for control loop ##.
LOQOP screens; LpMode##; 0.01 to 327.67

Gain is a multiplication term expressing how the control loop output varies
with respect to the control loop deviation (process variable — setpoint). The
effect of gain on the control loop output can be calculated from the
following equation: Output % = Deviation/Input Span * Gain.

GuarSoak — Guaranteed Soak 7'

Use:
Selections:

Remarks:

Dimension Control System

Opens a window to allow enabling the program guaranteed soak function.
CONF_PRG screen; GuarSoak; ENABLE, DISABLE

Guaranteed soak causes the programmer to HOLD when either Hi or Lo
deviation limits are exceeded. The deviations limits are set at the ALM_SET
screen using the Loop_Alm parameter for the loop associated with this
programmer.
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Handshke — Handshake :com:

Use: To select hardware handshaking.
Selections: 422 PORT or 232_PORT screen; Enable or Disable

Remarks: Set to match your computer.
Hi_Limit — High Limit [25%
Use: To set default high limit for Profile display (Dsp_Profle).

Selection: DCON_PRG screen; Numeric

Remarks: Limit depends on input range

IEEE-488 — IEEE 488 Communications E:om:

Use: Selects IEEE-488 communications for set up.
Selections: Communic screen; IEEE-488; Select

Remarks: Opens a window to set up communications parameters.

InFltr## — Filter Constant "?'&

Use: To enter filtering value.
Selections: CONF_LOP screen, PV Source; Anlglnxx; 0-100

Remarks: The input filter is the time constant in seconds of a low pass filter. As the
value increases, the amount of filtering increases.

INnpAIm## — Input Alarm | %

Use: Status of input alarms.

Selection: INP_ALMI screen; Alarm acknowledged by selecting “Alarms##” and
pressing knob.

Remarks: An operator message may be displayed by pressing the “?” key when an
alarm field is selected (see Alm_Mess).

Inpt_Num — Input Number |4’

Use: Selects which input is to be set up.
Selections: INPUTS screen; AnlgIn_1 to Anlgln_18

Remarks: Number of Analog inputs depends on Dimension unit purchased, i.e., 1 to
6 for 8705 or 1 to 18 for 8725.
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InptHiLim — Input High Limit | 25

Use:
Selection:

Remarks:

To select the upper limit for the input type selected.
INPUTS screen; Numeric

This parameter is used when Thermocouple or RTD inputs are selected.
These limits are used by the PID control algorithm as the range of the input
to be controlled. They are also used by the operator interface to limit
operator setpoint entries. The limits are stored in the EEPROM of the I/O
card.

T/0°

InptLowLim —Input Low Limit | &40

Use:
Selection:

Remarks:

InptType — Input Type

Use:

Selections:

Remarks:

InputAlm — Input Alarm
Use:

Selections:

Remarks:

Dimension Control System

To select the lower limit for the input type selected.
INPUTS screen; Numeric

This parameter is used when Thermocouple or RTD inputs are selected.
These limits are used by the PID control algorithm as the range of the
input to be controlled. They are also used by the operator interface to
limit operator setpoint entries. The limits are stored in the EEPROM

of the I/O card.

‘I/0
CAL,

Selects the desired input type.

INPUTS screen; Type..J., Type. K., Type..T., Type..R,, Type..S.,
Type..E., Type..N., PltnlLIl, Type..B., Type..G., Type..C., Type..D.,
RTD.am.1, RTD.eu.1, 0-10 mv, 0-50mv, 0-100mv, 0-10volt, 0-5volt.,
4-20ma.., 0-20ma.., PG_CH_01, PG_CH_02, PG_CH_03, PG_CH_04,
Altitude, NiNi Mo.

In addition to the thermocouple types, RTD’s and linear inputs, there are
four channels labeled PG_CH_01, PG_CH_02, PG_CH_03, and PG_CH_04.
These are used by the factory to calibrate the four independent
programmable gain channels for the analog inputs. See Section 4.

" [

.

In CONF_ALM opens a window to select input alarm limits, hysteresis value
and latching action. In ALM_SET opens a window to select alarm limits.

ALM_SET or CONF_ALM screen; ANLGIN_1 to ANLGIN_18; HiLmt##,
LoLmt##, InpHys_#, InLtch#

Hysteresis value and the latching action are valid for both Hi and Lo alarms.
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Ins/Outs — Inputs and Outputs Tag Names ,'3&

Use: To open a window in which inputs and outputs tag names can be modified.
Selections: TagNames screen; Select

Remarks: None

Keypd — Keypad Test [conF

Use: To test the correct action of the front panel keypad.

Selections: UNIT_CNEF screen; Diagnost; OI_Diag; ENTR_KEY, MACRO1_KY,
MACRO2_KY, UP_KEY, DOWN_KEY, LEFT_KEY, RGHT_KEY or
HELP_KEY.

Remarks: Press the knob to enter and exit the keypad test.

Knob — Rotary Knob Test [€onF

Use: To test the correct action of the rotary knob.
Selections: UNIT_CNEF screen; Diagnost; OI_Diag; RIGHT or LEFT

Remarks: Press the knob to enter and exit test.

Lin_DecP — Linear Decimal Place |34l

Use: Sets the linear decimal place for the selected input.
Selections: INPUTS screen; SelcFunc_Configure

Remarks: See Section 4.

Lin_Span — Linear Span égﬁ

Use: Sets the linear span for the selected input.
Selections: INPUTS screen; SelcFunc_Configure

Remarks: See Section 4.

(vlal
o

Lin_Zero — Linear Zero

A

Use: Sets the linear zero for the selected input.
Selections: INPUTS screen; SelcFunc_Configure

Remarks: See Section 4.
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Lmtd_Acc — Limited Access Passcode [CONF

Use: To enter a passcode for LIMITED Access.
Selections: UNIT_CNF screen; 00-00-00, three 2 digit numbers.

Remarks: This is the passcode that will be entered to bring the unit to LIMITED
access. The present access must be LIMITED or FULL to select this entry.

Loc_Cins — Local Contact Inputs Tag Names ,I,.’}f;

Use: To select local contact input tag names for change.
Selection: GLOS_IO screen; LocCI1_1 or LocCI2_1; 8 characters

Remarks: Select up to eight characters to form a new name.

Loc_COuts — Local Contact Outputs Tag Names .]',"}f;

Use: To select local contact output tag names for change.
Selection: GLOS_IO screen; LocCO1_1 or LocCO2_1; 8 characters

Remarks: Select up to eight characters to form a new name.

LocCo_Nm — Local Contact Output Number EQE

Use: To select the time proportioned output to configure.
Selections: DIG_OUTS screen; LocCo#_#

Remarks: None

LocCo_Sel — Local Contact Output Select %S

Use: Select the hardware card to configure control outputs.
Selections: CONF_OUT screen; LocCo#_#

Remarks: Opens a window to select the control output to drive a specific I/ O point.
Choices are RevOut#, DirOut#, SPxmit#; Retrans#, Alarms, Outset# #,
Event_##, OperAm##, OperRH##, PgEnd#, REMCI_#, DevOutL#, or
CLC_Out# (optional).
‘T

LocCycTime — Local Contact Output Cycle Time onf

Use: To set the cycle time for the selected local contact output.
Selections: DIG_OUTS screen; Numeric

Remarks: Setting the time to a zero value will disable time proportioning and
enable On/Off control.

Dimension Control System A-23

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Graphic Operator Interface Terminology User’'s Manual

Lo_Limit — Low Limit |’2§§,’.‘;\
Use: To set default low limit for Profile display (Dsp_Profle).
Selection: DCON_PRG screen; Numeric.

Remarks: Limit depends on input range.

ITAC-‘

LOGIC - Logic Display Screen Titles NAME

Use: To select logic screen titles for change.
Selections: GLOS_SYS screen; LOGIC_#; 8 characters

Remarks: Select up to eight characters to form a new name.

Logic — Logic P2 [5%
Use: At CONF_LOG screen, to make internal logic assignments that can used by
control and monitor loops and real-time programmers. At Displays screen,
to access logic displays for configuration.

Selections: Patch I/O Screen; Logic; Select; CONF_LOG screen; OR/NOR_1-4 or
AND/NAND_1-4. Displays screen; Select.

Remarks: At CONF_LOG screen, allows selection of up to four alarm conditions and
contact input states that will operate an internal logic point. At Displays
screen, opens a window in which logic displays 1-5 can be configured.

LogicScr — Logic Display Screen I:Ef:f,’,‘:

Use: To select a Logic screen for configuration.
Selection: DCON_LOG screen; LOGIC__1 to LOGIC__5

Remarks: This entry selects which Logic screen will be configured for display.
Selection may be limited by the number of logic screens set (see
NumLgscr). Display configuration information can be stored on
the memory card in the file type DspConf_.

™

LOOP — Loop Display Screen Titles NAME

Use: To select loop screen titles for change.
Selections: GLOS_SYS screen; Loop___1 to Loop___8; 8 characters

Remarks: Select up to eight characters to form a new name.
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Loop_Alm —Loop Alarm [

Use: To select a loop to enter alarm hysteresis and latch state.
Selection: CONF_ALM screen; LoopNm01 to LoopNm08
Remarks: The hysteresis and latch state are entered for the selected loop. Hysteresis

and latching selections are valid for both Hi and Lo alarms.

Loop_Num — Loop Number | 4% [T

Use: To select a loop number.
Selections: GLOS_LOP or CONF_LOP screen; LoopNmO01 to LoopNm08

Remarks: On the CONF_LOP screen this entry selects the loop for configuration.
On the GLOS_LOP screen this entry selects which loop’s tag names
will be edited.

Loop_Scr — Loop Display Screen I:‘éf;?,'}:

Use: To select a loop screen for display configuration.
Selections: DCON_LOP screen; Loop screen tag names, LOOP___1to LOOP___8

Remarks: Selects Loop screen for display configuration. The entry ‘Format’ will be
updated to show the present display configuration (XYCHART, TEXT, etc.)
of the selected Loop screen.

LpAlmSet — Loop Alarm Set PaTCH
Use: To select a loop to enter alarm limits.

Selections: ALM_SET or CONF_ALM screen; LoopNmO01 to LoopNm08

Remarks: The alarm group is selected first and then the PV and DEVIATION alarm
limits can be set for the selected loop and group.

LpMode — Loop Mode [conF ..T,.’}fg

Use: At UNIT_CNF screen, to configure macro key and warm start functions to
select control loop mode. At GLOS_LOP screen, allows loop mode tag
name to be changed.

Selections: UNIT_CNF screen, Macroky# or WmStFunc; Activatd, NotActvd.
GLOS_LOP screen; 8 characters.

Remarks: Choices are Auto and Manual when Activtd from UNIT_CNF screen. From
GLOS_LOP screen, select up to eight characters to form a new name.
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LpMode## — Loop Mode

Use: To access control loop mode.
Selections: LOOP_# screen; Auto or Manual

Remarks: Select Auto for closed loop control.

LpPgNmbr — Loop/Programmer Number [ConF

Use: To select the control loop and setpoint programmer number to which
macro key definitions will be made and warm start functions will
be assigned.

Selections: UNIT_CNF screen; Macrokyl, Macroky2, and WmStFunc,
LoopNmO01-LoopNm08

Remarks: See Macroky and WmStFunc

M_OutSrc — Manual Output Source [f3'%

Use: This field is used to select the source for the manual output.
Selections: CONF_LOP screen; Operator and Remote

Remarks: If operator is selected as the manual output source, then the manual output
is determined by the value entered by the user in the LOOP_# screen under
the reverse output or the direct output entries. If remote is selected, then
the manual output is determined by an analog input or a loop output. One
use of setting the manual output source to another loops output would be
to use two different sensors for one control loop. A high PV alarm could be
set to transfer loop one from auto to manual and a low PV alarm to transfer
loop two from manual to auto. When loop one is in manual, the control
output comes from loop two and when loop one is in auto, the control
output comes from loop one. Note that if Output L# is selected for the
remote source, the cascade parameters should be set to allow the proper
ranging of the output. Refer to RemSpsrc in loop configuration section for
accessing the cascade parameters.

Macroky — Memory Card Macro Keys File Type

Use: To read, write or delete a macro key file type on memory card.
Selection: UNIT screen; Mem_Card; FILE
Remarks: See FILE

A-26 Dimension Control System

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



User’s Manual Graphic Operator Interface Terminology

Macroky# — Macro Key Definitions |conF

Use: To program the Macro Keys.
Selection: UNIT_CNF screen; opens a window.

Remarks: The functions that are activated on the Macroky window will be executed
in the order that they are listed on the window. For example, if LpMode
and Abort are activated then when the associated Macroky is executed the
LpMode command will be executed then the Abort command.

ManRset# — Manual Reset

Use: To set the control loop manual reset value.
Selections: LOOP_# screen, LpMode##; —100.00 to 100.00

Remarks: Manual reset is summed to the control loop output. When used, the
manual reset value is usually the same as the control loop output % in a
steady state condition.

Mem_Card — Memory Card Functions

Use: To execute a memory card function.
Selection: UNIT screen; opens a window

Remarks: See FUNC and FILE glossary descriptions.

Mem_Img — Memory Card Memory Image File Type

Use: To read, write or delete a memory image file type.
Selections: UNIT screen; Mem_Card; FILE
Remarks: See FILE

Mnemonic — Engineering Unit's Mnemonic | E40

Use: To display the current engineering unit’'s mnemonic.
Selection: INPUTS screen and INPUTS screen SelcFunc_Configur

Remarks: This parameter will read either ‘F” or “C’ for all thermocouples and
RTD’s depending on the status of the Eng Units field. If a linear input
type is selected, the three character field mnemonic can be user
configured (see SelcFunc).
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Net_Addr — Network Address :con-{

Use: To select the network address of serial communications.
Selection: 232_PORT or 422_PORT screen; 1-99

Remarks: The selection identifies the address of this unit on a communications
network. Each unit on the same network must have a unique address.

Next_Seg — Next Segment IZ\

Use: To select the segment to be executed after the currently accessed segment.
Selections: PROGRUN# screen; PgBuild; 1-749

Remarks: Any segment, including the currently accessed segment, may be selected. If
the currently accessed segment is selected, a program end will be indicated
and programmer operation will be halted at this point.

NumLgscr — Number of Logic Display Screens :2535,'};:

Use: To select the number of Logic screens.
Selection: DCON_LOG screen; 1to 5

Remarks: The number of logic screens that will be displayed is entered here. A
minimum of 1 to a maximum of 5 screens are allowed. This information is
stored on the memory card in the file type DspConf_.

NumLpScr — Number of Control Loop Display Screens |3}§,’;>

Use: To select the number of control loop display screens.
Selection: DCON_LOP screen; 1to 8

Remarks: The number of control loop screens that will be displayed are entered here.

NumPgScr — Number of Programmer Display Screens [8‘05,’.';:

Use: To select the number of programmer display screens.
Selection: DCON_PRG screen; 1 to 8

Remarks: The number of programmer screens that will be displayed are entered
here.
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Ol_Diag — Operator Interface Diagnostics [ConF

Use: To select Operator Interface diagnostics.
Selections: UNIT_CNEF screen, Diagnost; Opens a window.

Remarks: The diagnostics displays the software revision level. The keypad and knob
can also be tested. (See Keypd and Knob.)

Ol_Version — Operation Interface Version

Use: To display installed software version.
Selections: None

Remarks: None

On/Off — On/Off Tag Names .Ti,&

Use: To open a window in which on/ off state tag names can be changed.
Selection: GLOS_IO screen; Set_01 to Set_04; On or Off; 8 characters

Remarks: Select up to eight characters to form a new name.

OPStart — Operator Program Start %%

Use: This field is used to select the source for starting a programmer via the
operator start.

Selections: CONF_PRG screen; OpStrt##, RemCI_##, LocCI#_#, OR_Set##,
NORSet##, ANDSet##, NANDSet#, CLC_IN_# (optional)

Remarks: The OPStrt01-OPStrt04 selections correspond with starting a programmer
through the Operator Interface. When OPStart is set to OPStrt01, the
programmer can be started when the Start_Prgr parameter set to start. This
parameter can be found on the PROGRUN# screen in the StrtPgrl
window. OR/NOR/AND/NAND selections correspond with Starting a
programmer through a logic function. RemCI 1-16 selections correspond
with starting a programmer through a contact input. If all four
programmers’ Operator start sources were selected to be the same, then all
four programmers would start when the appropriate source became true.
There are three different ways to start a programmer. One is through an
operator start, another is through a remote start, and the third is via a time
of day start. Each of these has a user defined starting segment. Both the
operator start and remote start can be initiated through the operator
interface, or a contact input, or through a logic function. The only
difference between these starts is where on the operator interface the start
sequence is initiated. The operator start is found on the PROGRUN # screen
under the StrtPgrl window. The remote start is found on the PROGRUN #
screen under the PgOption window.
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Option# — Options [CoNF
Use: Opens a window to display Dimension option data. Lists purchased
options and allows quantities available for use to be changed.

Selections: UNIT_CNF screen; Option 1 or Option 2; quantity to be made available for
each option.

Remarks: Option 2 also displays Dimension serial number and identification number
of any installed custom features.

OSnsrout — Open Sensor Output Action [

Use: Configures the control loop’s output action when an open sensor fault
occurs.

Selections: CONF_LOP screen; DefltVal
Remarks: Default Value is 0.00.

Out_Off — Control Outputs Off |32

Use: To make internal logic assignments that will cause all control loop outputs
to turn off.

Selections: CONF_LOG screen; Loop1OFF - Loop8OFF

Remarks: Opens a window that allows selecting up to four alarm conditions and
contact inputs that will cause all control outputs to turn off.

OutPut — Control Loop Output Tag Name ,'f.‘?;

Use: Allows control loop output tag name to be changed.
Selection: GLOS_LOP screen; 8 characters

Remarks: Select up to eight characters to form a new name.

Output_# — Control Loop Output

Use: To display the control loop output value.
Selection: None

Remarks: Displays both the reverse and direct output levels. Direct is displayed as 0
to +100% and reverse is displayed as 0 to -100%. This field is only
changable when the control loop is in manual mode (see LpMode# #).
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Outputs — Outputs Patch /0 ["#'&"

Use: To open a window in which outputs can be configured.
Selections: Patch I/O screen; Outputs; Select; CONF_OUT screen

Remarks: None

OVERVIEW - Overview Displays Screen Title ,I,.'}&

Use: To select overview screen titles for change.
Selection: GLOS_SYS, OVIEW 1 to OVIEW __16; 8 characters.

Remarks: Select up to eight characters to form a new name.

OverView — Overview Displays |[Zors

Use: To access overview displays for configuration.
Selections: Displays screen; Select

Remarks: Opens a window in which overview displays 1-16 can be configured.

OvScreen — Overview Display Screen 255

Use: To select an overview screen for display configuration.
Selections: DCON_OVR screen; OVScreen; OVIEW__ 1 to OVIEW__ 16

Remarks: The number of overview screens selectable will be limited by the entry
TotalOvr which is the number of Overview screens that will be displayed.
The present display configuration of the selected screen will be displayed
in the entry ‘Format’.

PgBuild — Programmer Build |\

Use: Opens window to define program parameters.
Selection: PROGRUN# screen, PgBuild
Remarks: Provides access to build real-time programs.

PgFFwd## — Program Fast Forward |,

Use: To enable program fast forward.
Selections: PROGRUN#; PgOption; Enable, Disable

Remarks: When enabled the program will execute at the speed set by WarpFctr. If the
warp factor is set to 10 then the programmer would run the recipe in a
tenth of the time it would normally take.
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PgMdSt## — Programmer Mode with Start

Use: To select Programmer Mode - Run, Hold or Start.
Selections: OVIEW_# screen; Run, Hold or Start.

Remarks: Run places the programmer in run at the current point in the program. This
is usually used after a program hold. Hold places the programmer in hold
at the current point in the program. This field will display PG_END when
the program runs to completion. Start opens window allowing choice of
starting segment recipe number and starting the programmer.

PgMode — Programmer Mode [conr [ 75%

Use: At UNIT_CNF screen, to configure macro key or warm start functions to
control programmer action. At GLOS_PRG screen, to change programmer
mode tag name.

Selections: UNIT_CNF screen; Macroky# or WmStFunc; Activatd, NotActvd.
GLOS_PRG screen; 8 characters.

Remarks: Choices are Start, Run or Hold when Activatd from UNIT_CNF screen.
From GLOS_PRG screen, select up to eight characters to form a new name.

PgMode## — Programmer Mode IZ\

Use: To select Programmer Mode - Run or Hold
Selections: PROGRUN# screens; Run or Hold

Remarks: Run places the programmer in run at the current point in the program. This
is usually used after a program hold. Hold places the programmer in hold
at the current point in the program. This field will display PG_END when
the program runs to completion.

PgNumber — Programmer Number %%

Use: To select a Programmer for configuration.
Selections: CONF_PRG screen; Progmr01 to Progmr08

Remarks: This entry selects the Programmer for configuration.

PgOption — Programmer Options I,Z\.

Use: Opens a window.
Selection: PROGRUN# screen; None

Remarks: Provides access to Time of Day start, Fast Forward, Abort and Remote
Start.

A-32 Dimension Control System

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



User’s Manual Graphic Operator Interface Terminology

PgStart — Programmer Start [CONF

Use: To configure a macro key or warm start function to start a specific pro-
gram.

Selections: UNIT_CNF screen; Macroky# and WmStFunc; Activatd, NotActvd
Remarks: When Activatd, selects program to start when PgMode = Start.

Pg#Spt## — Programmed Setpoint N

Use: To display the programmed setpoint generated by the setpoint program-
mer.

Selections: PROGRUN# screen; PgBuild

Remarks: This setpoint is used by the control loop when the setpoint source is set to
Programr (See SptSrc##).

PID_Group — PID Group [\

Use: To select the group of PID parameters that will be active in the currently
accessed segment.

Selection: PROGRUN# screen; PgBuild; 1-5

Remarks: This entry is only valid if programmed PID groups has been selected (see
PID_Type).

PID_Grp# — PID Group [,/
Use: To display the currently active PID group for control loop #.

Selections: PROGRUN# or LOOP__ # screens; 1-5
Remarks: One of the five PID groups is active at all times (see PID_Type).

PID_Grp — PID Group hag)

Use: At LOOP_# screen, to select the PID group to which the calculated PID
parameters will be transferred. At GLOS_PRG screen, to change PID
group tag name.

Selections: LOOP_# screen; SetUp 1-5. GLOS_PRG screen; 8 characters.

Remarks: At GLOS_PRG screen, select up to eight characters to form a new name.
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PID_Type — PID Type

Use:
Selections:

Remarks:

FAICH

Lo
To open a window to change the type of PID desired.
CONF_LOP screen; Single, Dual, Progmmed, SelAdapt.

Single uses one set of PID values, group 1. Dual uses two sets of PID
values, group 1 and group 2. Group 1 is active for a reverse acting output
value and group 2 is active for a direct acting output value. This is
normally used with bimodal control (see Cntl_Act). Progmmed uses up to
five sets of PID values in conjunction with the setpoint programmer. When
a setpoint program is developed PID groups can be selected on a per
segment basis. SelAdapt uses up to five sets of PID values in conjunction
with the process variable input value. Each PID group specifies the value
of gain, rate and reset at the associated breakpoint in the range of the
process variable. During operation, the gain, rate and reset are calculated
by interpolating between the values at the breakpoint above and below the
current values of the process variable.

Power_DN — Power Down Time and Date [conF

Use:
Selection:

Remarks:

To display time and date of the last time the unit was powered down.
UNIT_CNEF screen; Diagnost; TimeDiag

None

Power_UP — Power Up Time and Date [conF

Use:
Selection:

Remarks:

To display time and date of the last time the unit was powered up.
UNIT_CNF screen; Diagnost; TimeDiag

None

PrimAddr — Primary IEEE-488 Address [cor

Use:

Selections:

Remarks:

To select the primary address of the Dimension for IEEE-488 communica-
tion.

IEEE-488 screen; 0-31
Default address is 4.

Protocol — Communications Protocol coet

Use:
Selections:

Remarks:

A-34

Selects the type of communications protocol.
232 PORT or 422 _PORT screens; Terminal or Network.

Terminal protocol is used with EIA-232. Network protocol is used with
EIA-422 and provides complete error detection and correction.
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ProcVr — Process Variable Tag Name i1

Use: Allows process variable tag name to be changed.
Selection: GLOS_LOP screen; 8 characters

Remarks: Select up to eight characters to form a new name.

ProcVr## — Process Variable

Use: To display Process Variable of control loop ##.
Selections: LOQOP_# screens; None

Remarks: Displays the current process variable value for a control loop.

ProfileSP — Profile Setpoint Tag Name ,'.f?&

Use: To select a profile setpoint tag name for change.
Selection: GLOS_PRG screen; Pg1Spt01 to Pg1Spt08; 8 characters

Remarks: Select up to eight characters to form a new name.

ProgmrNm — Programmer Number [E5%| |1

Use: To select a programmer number.
Selections: DCON_PRG or GLOS_PRG screen; Progmr01 to Progmr08

Remarks: The entries on the DCON_PRG screen are used to configure the profile
displays of the PROGRUN# screens. The GLOS_PRG screen selects the
programmer number for which tag names will be changed.

ProgName — Program Name &%

Use: To select a program name tag name for change.
Selection: GLOS_PRG screen; Recipe__1 to Recipe_15; 8 characters

Remarks: Select up to eight characters to form a new name.

PROGRAM — Program Display Screen Titles ,]',"}f;

Use: To select program screen titles for change.
Selections: GLOS_SYS screen; PROGRUNO1 to PROGRUNOS; 8 characters

Remarks: Select up to eight characters to form a new name.
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Programmer — Programmer ;5% 205 [Cors
Use: At TagNames screen, to open a window in which programmer tag names
can be changed. At Patch I/ O screen, to open a window in which program-
mer parameters can be configured. At Displays screen, to access program-
mer displays for configuration.

Selections: TagNames, Patch I/O or Displays screen; Select

Remarks: When selected at Displays screen, displays DCON_PRG screen at which
programmer displays 1-8 can be configured.

PV_Bias — Process Variable Bias |4

Use: Enter a value to add or subtract from the process variable value.
Selection: INPUTS screen; SelcFunc_Calibrat

Remarks: The new PV value will be used throughout the system.

PVsource — Process Variable Source "%

Use: To select a source to be used for the process variable.

Selections: CONF_LOP screen; AnlgIn#
Analn#
Calc#
CLCINPT#
RH1
RH2

Remarks: There are four different types of inputs that can be used as the process
variable. The first is an analog input, next is an option to use inputs 1 and 2,
3 and 4, or 5 and 6, third is a calculated input, and fourth is a wet bulb/dry
bulb calculation of RH. In every case the PV can be digitally filtered. If
AnlgIn01 is selected, then the first analog input on analog card one is use as
the process variable for that loop. If Analn1_2 is selected, then analog input
1 is used for the PV until it burns out. In that condition, analog input 2
takes over. If both inputs are burned out, then an open sensor condition is
in effect. If Calc__1 is selected, then the process variable is derived from the
following equation: PV =(IN1*Mtlpler1 + IN2*Mltpler2 + IN3*Mltpler3 +
IN4*Mltpler4) /Scale where; IN1 — IN4 = analog input 1 — 4, Mltpler1l
Mltpler4 = constant 1 — 4, Scale = a constant. Be sure to note decimal
alignments and not to exceed the maximum values of 32767 to -32767 (no
decimal points). If RH is selected, then the process variable is a calculation
of the relative humidity based on a dry bulb/wet bulb criteria. The Dry
bulb can be any of the four analog inputs or any of the four setpoints. The
Wet bulb can be any of the four analog inputs. The default selections are
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Dry bulb = analog input 1 and Wet bulb = analog input 2. The RH
calculation also used atmospheric pressure. The atmospheric pressure can
be set from 0.7 to 1.2 with 1.0 = sea level.

Rate__ ## — Control Loop PID Rate

Use: To set PID rate for control loop ##.
Selection: LOOQOP_# screen; 0.00 (off) to 200.00

Remarks: The rate factor is used to anticipate and correct for the process lag and
adjust the output to avoid over shoot. The effect of Rate on the control loop
output can be calculated by the following formula:

PV % —PV % Last
Minutes between PV current and PV Last

Output % = Rate x

Ratio## — Cascade Ratio Factor :'?_!.-’é,":

Use: To apply a multiplier to the cascade setpoint.
Selection: CONF_LOP screen; RemSPrc; Numeric

Remarks: This parameter is only used if cascade control is selected (see RemSPsrc).
The Cascade multiplier applies a multiplication factor to the output of the
primary control loop before it is used as a setpoint by the secondary control
loop. The formula used is [(Primary control loop output * Ratio##) +
(Primary control loop setpoint * Blend_##)] / Scale_## = Secondary
control loop setpoint. See Blend_## and Scale_##.

READ — Read from Memory Card Function

Use: To initiate reading a file from a memory card
Selections: UNIT screen; Mem_Card; FUNC
Remarks: See FUNC

Recipes — Memory Card Recipe File Type

Use: To read, write or delete recipe file types.
Selections: UNIT screen; Mem_Card; FILE
Remarks: See FILE
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Recycles — Recycles I,Z\

Use: To set the number of times a portion of the program will be repeated.
Selections: PROGRUN# screen; PgBuild; 0-255

Remarks: An entry of 0 indicates no recycling. Any other entry will cause the
program to continue executing a looping series of segments for the
numbers set for recycle. After the number of recycles is completed the
programmer will increment to the next sequential segment.

REF= — Reference Marker

Use: To move Reference marker on XYCHARTS.
Selection: OVIEW_XX; Numeric

Remarks: The Reference marker on the right side of the vertical axis is a means to get
a more accurate reading of the XYCHART trends.

RemCO_Sel — Remote Contact Output Select 7%

Use: Select the hardware card to configure control outputs.
Selections: CONEF_OUT screen; RmCOBrd1, RmCOBrd2

Remarks: Opens a window to select the control output to drive a specific I/ O point.
Choices are Event#_#, OperAM_#, OperRH_#, PrgEnd_#, RemCI_##,
RevOutL#, DirOutL#, Glob_Alm, In_Alarm, PV_Alarm, DV_Alarm,
LP#Alarm, OUTSet# #

RemCycTime — Remote Contact Output Cycle Time EQE

Use: To set the cycle time for the selected remote contact output.
Selections: DIG_OUT screen; Numeric

Remarks: Setting the time to a zero value will disable time proportioning and enable
on/ off control.

RemSeg## — Remote Start Segment |"#'%"

Use: To access the starting segment to be used when a remote start is initiated.
Selections: CONF_PRG screen; RemStart; Run Start; 1 to 749.

Remarks: None
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RemSPsrc — Remote Setpoint Source 7'

"

Use: To select a source to be used for the setpoint when the setpoint source
(SptSrct##) is set to the remote mode.

Selections: CONF_LOP screen; Program#, AnlgIn##, OutputL#, SetPntL#,
CLC Input#

Remarks: There are three different types of inputs that can be used as the remote
setpoint source; analog inputs, programmer profile outputs, or control loop
outputs. One reason for using analog inputs for the remote setpoint source
could be to use an external potentiometer to manual setpoint the Dimension.
Programmer profile outputs can be used to synchronize loops that are
running the same profile. Control loop outputs are used for a cascade
configuration. When using cascade in the Dimension, the Primary control
loop output needs to be multiplied by a ratio to conform to the Secondary
loop setpoint input limits. For example if the secondary loop setpoint runs
from 0 to 1300°C then the ratio should be —13. (full scale reverse output) *
(ratio) = Remote Setpoint, (-100%) * (-13) = 1300. When using Blended
cascade, the setpoint of the first loop is multiplied by a blend factor and this is
added to the output * the ratio. (BIndFctr) * (SP Primary loop) + (Primary loop
RevOutput) * (ratio) = Remote Setpoint. In this case if the BIndFctr is set to 0.2
and the Maximum setpoint for Primary loop is 1000°C then the Ratio should
be set to -11. (0.2) (1000°C max) + (-100%) (-11) = 1300.

RemStart — Remote Start "#'%"

Use: This field is used to select the source for starting a programmer from a
remote source.

Selections: CONF_PRG screen; RmStrt##, RemCI_##, LocCl#_#, OR_Set##,
NORSet##, ANDSet##, NANDSet#, CLC_IN_# (optional)

Remarks: None

Reset_## — Control Loop PID Reset

Use: To set PID Reset for control loop ##.
Selection: LOOP_# screen; 0.00 (off) to 300.00

Remarks: The reset factor is used to correct for process losses. Reset adds or subtracts
from the control loop output. The effect of Reset can be calculated by the
following equation:

Remarks: Output % = SReset x Elapsed Time in minutes x Deviation/Input
span X 100.
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RespTyp# — Auto Tune Response Type

Use: To select the type of control loop response when Auto Tuning is calculating
PID parameters.

Selections: Loop_# screen; SetUp; AutoTune; Slow, Medium, or Fast

Remarks: A Slow setting will have no overshoot and will take the longest to respond
to a disturbance. A Medium setting will have little or no overshoot, but will
take longer to respond. A Fast setting will respond to a disturbance as
quickly as possible with some overshoot.

Retrnsmt — Retransmit |"3'&"

Use: To select a source that will be retransmitted by an analog output.

Selections: CONF_LOP; AnlgIn01-AnlgIn06, Analnl_2, Analn3_4, Analn 5_6,
Calc__ 1, Calc__ 2, Calc__3, Calc__ 4, RH, SetPntL1-SetPntL4,
Lp1-Prof-Lp8-Prof, CLCInpt

Remarks: The setup on this window refers to the selection of the variable to be
retransmitted if Retrans1-Retrans8 are chosen on the output configuration
screen (CONF_OUT). When retransmitting a value that has limits other
than 0.00 to 100.00 the zero and the span of the analog outputs should be
adjusted to match those new limits. For example, selecting SetPntL2 for
Retrnsmt on loop 2 and selecting Retrans2 for one of the analog output
(CONF_OUT) selections would retransmit loop 2 setpoint to that output.

RevOut — Reverse Output Percent [conF ,'f.‘f’g

Use: From UNIT_CNF screen, to configure macro key or warm start functions to
set reverse output percent to desired level. At GLOS_LOP screen, allows
reverse output level tag name to be changed.

Selections: UNIT_CNF screen; MacroKy # or WarmStFunc, Activatd or NotActvd.
GLOS_LOP screen; 8 characters.

Remarks: At GLOS_LOP screen, select up to eight characters to form a new name.

RevOut_# — Control Loop Reverse Output

Use: To access the control loop reverse output value for loop #.
Selections: LOOP__# screens; LpMode##; 0.0% to 100.0%

Remarks: This field is only changable when the control loop is in manual mode (see
LpMode##). A reverse output is usually used for heating.
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Rm_Sseg — Remote Start Segment IZ\

Use: Identifies the starting point at which the programmer will run when the
Remote Start is executed.

Selections: PROGRUN# screen; PgOption

Remarks: None

RmCOut## — Contact Outputs m

Use: Tag Names to display the state of contact outputs.
Selection: LOGIC_# screen; None

Remarks: Tag Names are configured in the glossary.

RmStrt## — Remote Start IZ\

Use: Allows the operator to start the programmer from the display.
Selections: PROGRUN# screen; PgOption

Remarks: None

RmStSeg## — Remote Start Segment

Use: To display and access the starting segment to be used when a remote start
is initiated.
Selections: OVIEW _# screen, 0 to 749

Remarks: None

'TAC-\

RmtCOuts — Remote Contact Outputs Tag Names |,

Use: Opens a window to allow changing the tag names of remote contact out-
puts.

Selections: GLOS_IO screen; 8 characters

Remarks: Select up to eight characters to form a new name.

Rmt_CIns — Remote Contact Inputs Tag Names ,'f.‘&

Use: To select contact inputs tag names for change.
Selections: GLOS_IO screen; RmtIN 01 to RmtIN _16; 8 characters

Remarks: Select up to eight characters to form a new name.
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Rmtin_## — Contact Inputs m

Use: Tag Names to display the state of contact inputs.
Selection: LOGIC_# screen; None

Remarks: None

Run/Hold — Programmer Run/Hold Source ["#'%"

Use: To select how the programmer will be switched from run to hold.

Selections: CONF_PRG screen; OperRH##, RemIn_##, LocCL#_#, OR_Set##,
NORSet##, ANDSet##, NANDSet#, CLC_IN_# (optional)

Remarks: The OperRH_1-OperRH_8 selections correspond with the switching from
Auto to Manual (or vise versa) through the Operator Interface. The
selection of OperRH_1 would place the programmer in HOLD when
PgMode01 was selected to HOLD and the programmer would go into RUN
when the PgMode01 was selected to RUN. PgMode01 can be found under
the PROGRUNT1 screen. OR/NOR/AND /NAND selections correspond
with the switching from RUN to HOLD (or vise versa) through a logic
function. Thus the programmer mode could be switched when an alarm
condition occurred, or an opensensor, or a contact input, or even all three.
A latched alarm would cause the loop to remain in HOLD until that alarm
was acknowledge. An unlatched alarm would revert to the RUN mode as
soon as the alarm condition went away. The alarm logic can be switch if a
low alarm is used instead of a high alarm. Using a contact input through
the logic sets, cause the logic of the contact input to be inverted. One
application would be if all four programmer are to be synchronized
together, a guaranteed soak could be achieved by using deviation alarms.
If the DV_Alarm was used in a ANDset2 and all the programmer had their
programmer status source tied to ANDset2, then when any loop had an
deviation alarm, all four programmers would be placed in hold until that
alarm condition went away. RemCI 1-16 selections correspond with the
switching from RUN to HOLD (or vise versa) through a contact input. If all
four loops have their Pg Mode selected to be the same source, then all four
loops would switch from RUN to HOLD at the same time.

SaveAban — Save/Abandon |4

Use: To save or abandon setting for analog outputs.
Selections: ANA_OUTS or INPUTS screen; SelcFunc_Calibrat; Save, Abandon

Remarks: Selecting Save will save calibration settings; Abandon will revert settings
to the original settings.
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Scale_## — Cascade Scale Factor £y

Use: To apply a scaling factor to a cascaded setpoint.
Selection: CONF_LOP screen; RemSPsrc; OutputL1; CascParm; Numeric

Remarks: This parameter is only used if cascade control is selected (see RemSPsrc,
page 4-14). The formula used is [(Primary control loop setpoint * Ratio_##)]
/ Scale_## = Secondary control loop setpoint. (The Blend_## parameter
should be set to zero for cascade control.) See Ratio## and Scale##.

ScndAddr — Secondary Addressing E:onn:

Use: Enables or Disables Secondary Addressing for IEEE-488 communication.
The second selection selects the secondary address.

Selection: IEEE-488 screen; 96-126; Enable - Disable

Remarks: Default selection is Disable

ScrEnable — Screen Enable [coNF

Use: To activate or deactivate specific screen groups.
Selections: UNIT_CNF screen; SetScrns; On or Off

Remarks: Can be used to limit access to screens.

Segment — Program Segment IZ\
Use: To select the program segment to edit or review.
Selections: PROGRUN# screen; PgBuild; 0-749
Remarks: None
Seg _Time — Segment Time I,Z'\.

Use: To set the time duration of the currently accessed segment.
Selections: PROGRUN# screen; PgBuild; HH:MM:SS (Hours:Minutes:Seconds)

Remarks: Segment time is selectable from one second to 99 hours.
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SelcFunc — Select Functions égﬁ

Use: On the INPUTS screen to calibrate all types of inputs or to configure scal-
ing and engineering units for linear inputs. On the ANA_OUTS screen to
calibrate analog outputs or configure the zero and span of analog outputs.

Selections: ANA_OUTS screen or INPUTS screen; Calibrat or Configur

Remarks: Opens window for calibration or configuration. If selecting Calibrat see
Section 4 for instructions. On the INPUTS screen, selecting Configur will
open a window which allows setting the limits for linear zero (Lin_Zero),
linear span (Lin_Span) and linear decimal point position (Lin_Decp). A
three character engineering unit's mnemonic may also be selected. These
parameters affect linear input ranges ONLY! On the ANA_OUTS screen,
selecting Configur will open a window which allows setting the zero and
span. See Section 4 for more information.

SelectPg — Select Program Recipe Number IZ\

Use: To select the recipe number for building a real-time program.
Selections: PROGRUN#; PgBuild; 1-15

Remarks: None

Set — Set Backlighting Mode

Use: To select the backlighting mode.
Selections: Backlite; On, Off or Cycle

Remarks: Cycle causes the backlighting to turn on at the time set for On and Off at
the time set for Off.

SetPnt — Control Loop Setpoint Tag Name ,'32

Use: Allows control loop setpoint tag name to be changed.
Selection: GLOS_LOP screen; 8 characters

Remarks: Select up to eight characters to form a new name.

SetPnt## — Control Loop Setpoint

Use: Display control loop Setpoint for loop ##.
Selections: LOOQOP_# screens; Numeric

Remarks: Setpoint value to which the control will control. The setpoint is setable by
this field when the setpoint source (SptSrc) is set to Operator.
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SetUp — Set Up Control Loop Parameters

Use: To set up loop mode, setpoint source, gain, reset, rate and other parameters
for a control loop.

Selections: LOQOP_# screens; SetParms

Remarks: Opens a window in which parameters are set up.

SmplRate — Sample Rate

Use: To set the time in minutes that the process takes to stabilize after a step
change in output.

Selections: Loop_# screen; SetUp; AutoTune; 1-100

Remarks: Determines the time it takes to autotune the process.

Span — Output Span 538

Use: Displays the span (maximum) value of an output.
Selections: INPUTS or ANA_OUTS screen; SelecFunc; Calibrate; Numeric

Remarks: See Section 4 for set up information.

SpBias## — Setpoint Bias IZ\

Use: To set a bias that will add to or subtract from the current profile setpoint
value.

Selections: PROGRUN# screen; PgOption

Remarks: Can be used to modify a program.

SptSrc — Setpoint Source [©oNF

Use: To configure a macro key or warm start function to select setpoint source.
Selections: UNIT_CNEF screen; Macroky # and WmStFunc; Activatd; NotActvd

Remarks: When Activatd, choices are Operator, Remote or Programmer.

SptSrc## — Control Loop Setpoint Source

Use: To select the source of the setpoint for a control loop.
Selections: LOOP__## screen; LpMode# #; Operator, Programr, Remote

Remarks: When set to Operator, the setpoint is entered by the operator. When set to
Programr, the setpoint is generated by the programmer. When set to
Remote, the setpoint comes from a source defined in control loop
configuration (see RemSpsrc).
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Start_Seg — Programmer Starting Segment IZ\

Use: To select a starting segment.
Selections: PROGRUN# screen; PgBuild; 0-749

Remarks: Selects the segment number at which the programmer will start running
when a program start is performed.

StopBits — Communications Stop Bits [cotet

Use: To select the number of stop bits.
Selections: 232_PORT or 422 _PORT; 1 or 2

Remarks: Select to match your computer. The most common selection is 1 stop bit.

StrtDat# — Start Date IZ\

Use: To set the date on which a programmer will start.
Selections: PROGRUN# screen; PgOption; MM /DD/YY
Remarks: TOD_Strt must be set to Enable.

StrtPgr# — Start Programmer IZ\

Use: To start a program running.
Selections: PROGRUN# screen; opens a window — Tag Name

Remarks: Opens a window to select a starting segment and / or a program name. The
programmer can be started by selecting Start.

Sys_Mode — System Mode CONF

Use: To display and set the system power up mode.
Selections: UNIT_CNF screen; WarmsStrt or ColdStrt

Remarks: This parameter is changeable only on the UNIT_CNF screen. WarmStrt
will warm start the unit on power up restoring all parameters at the time of
power down. ColdStrt will cold start the unit on power up clearing
memory but saving Analog I/O calibration and configuration.

System — System Tag Names ,'3&

Use: To open a window in which system level tag names can be modified.
Selections: TagNames screen; Select

Remarks: Select up to eight characters to form a new name.
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T Into — Time Into Program Tag Name ,’3&

Use: Allows time into program tag name to be changed.
Selection: GLOS_PRG screen; 8 characters

Remarks: Select up to eight characters to form a new name.

T Into## — Time Into Program

Use: To display the total elapsed time of the currently running program.
Selection: None

Remarks: None

T_Left — Time Left In Program Tag Name ,'Sf;

Use: Allows time left in program tag name to be changed.
Selection: GLOS_PRG screen; 8 characters

Remarks: Select up to eight characters to form a new name.

T_Left## — Time Left in Program e

Use: To display the time remaining in the currently running program.
Selection: PROGRUN# screen; None

Remarks: None

T_Seg — Time Left In Segment Tag Name .L‘:&

Use: Allows time left in segment tag name to be changed.
Selection: GLOS_PRG screen; 8 characters

Remarks: Select up to eight characters to form a new name.

T_Seg## — Time Left in Segment IZ\.
Use: To display time left in current segment of the programmer.

Selection: None

Remarks: Time left in the current segment. Time is displayed as
Hours:Minutes:Seconds.
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TextEnty — Text Entry |:2‘05,',‘:

Use: To enter text selections for display configuration.
Selections: DCON_LOG screen; TEXT, opens a window

Remarks: This entry opens a window which allows the user to select an Event for
display for each line of a selected Logic screen. Up to 12 items may be
selected for each logic screen.

TimeBase — Time Base IZ\

Use: To select the programmer time base.

Selections: PROGRUN#; PgOption; HH:MM:SS for hours, minutes, seconds or
MM:SS:TT for minutes, seconds, tenths

Remarks: None

TimeDiag — Time Diagnostics [con

Use: To display last time and date of unit power down and power up.
Selections: UNIT_CNEF screen; Diagnost

Remarks: None

TimeODay — Time of Day

Use: To enter Time of Day.
Selections: UNIT screen; Hours:Minutes:Seconds (HH:MM:SS)

Remarks: The time is entered and displayed in a 24 hour format.

TODSEn## — Time of Day Start Enable IZ\

Use: To enable a programmer time of day start.
Selections: PROGRUN# screen; PgOption; Enable, Disable

Remarks: When set to Enable will start program running from the start segment
(TOD_Sseg) at the time and day identified by TODStrt and StrtDat#.

TOD_Sseg — Time of Day Starting Segment IZ\

Use: To set the program starting segment when a time of day start occurs.
Selections: PROGRUN# screen; PgOption; 0-749

Remarks: None
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TODStrt# — Time of Day Start IZ\

Use: To set the time of day at which a programmer will start.
Selections: PROGRUN# screen; PgOption; HH:MM:SS (Hours:Minutes:Seconds)
Remarks: Time is set in standard 24 hour format. TODSEn# # must be set to Enable.

TotalOvr — Total Number of Overview Display Screens |;‘§‘0-‘,'};:

Use: To select the total number of Overview screens displayable.
Selections: DCON_OVR screen; 1 to 16

Remarks: This entry along with all display configuration information can be saved
on a memory card in the file type DspConf_. Display configuration
information is also saved when WarmStrt is selected as Sys_Mode.

Tune — PID Tune [3/%

Use: This field is used to setup auto-tuning parameters.

Selections: CONEF_LOP screen; Reverse, Direct, Sample rate, Bump, PID group,
Response speed

Remarks: Prior to starting auto-tuning, the following should be set up in the
CONF_LOP display.
Output Action: Reverse or Direct. This determines which direction to bump
the output.
RESPTIME determines the time it takes the process to stabilize after a step
change in the output. This will determine the time auto-tune will take to
evaluate the process and calculate PID parameters.
BUMP-1 to 100%: Determines the amount of output change to a process.
PIDGRP-1 to 5: Determines which PID group is to receive the calculated
PID parameters.
FAST/MEDIUM /SLOW: Determines the response speed of the closed loop
system. A FAST setting will respond to a disturbance in the system as
quickly as possible with some overshoot. A MEDIUM setting will have little
or no overshoot, but will take longer to respond. A SLOW setting will have
no overshoot and will take the longest to respond to the disturbance. If a
thermocouple is to be used that has a greater range than the capacity of the
process, the Input Low Limit and Input High Limit should be set to reflect
the usable range of the oven. For Example if a ] thermocouple is selected the
low limit is -22.0°C and the High is 760.2°C. If the chamber can only reach a
temperature of 200°C with the output full on, then the usable range is 0 to
200°C. Therefore, to provide the best control as possible, set the Input high
Limit to 200.0°C and the low limit to 0.0°C. Before starting the Auto-tune
function, the process should be stabilize at some non-zero condition. For
example, set the reverse output to 5% and let the PV stabilize.
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TuneAct# — Auto Tuning Action

Use: To select reverse or direct tuning action.
Selections: LOOP_# screen; SetUp; AutoTune; Reverse or Direct

Remarks: Select reverse when tuning a reverse acting process such as a heating
process. Select direct when tuning a direct acting process such as a
cooling process.

UNIT — Unit Display Screen Title ,’32;

Use: Allows unit screen title to be changed.
Selection: GLOS_SYS screen; 8 characters.

Remarks: Select up to eight characters to form a new name.

UNIT_CNF — Unit Configuration Display Screen Title ,.’,’}&

Use: Allows unit configuration screen title to be changed.
Selection: GLOS_SYS screen; 8 characters.

Remarks: Select up to eight characters to form a new name.

WarmStrt — Warm Start Power Up Mode [conF

Use: To select warm start power up mode.
Selection: UNIT_CONF screen; Sys_Mode
Remarks: See Sys_Mode.

WarpFctr — Warp Factor [/

Use: Determines the speed at which the programmer will execute when fast for-
ward is enabled.

Selection: CONF_PRG screen; 1-1000

Remarks: If 2 is selected, the program will run at twice its normal rate
(see FwdEnSrc).

WmStFunc — Warm Start Function [CoNF

Use: To set multiple functions to be executed on a warmstart.
Selections: UNIT_CNF screen; SetFuncs

Remarks: When Selected, opens a window to set functions.
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WRITE — Write to Memory Card Function

Use: To initiate writing a file to a memory card.
Selections: UNIT screen; Mem_Card; FUNC
Remarks: See FUNC

Xon/Xoff — Xon and Xoff :con-{

Use: To select X-on/X-off software handshaking.
Selections: 232 _PORT or 422_PORT screen; Enable or Disable

Remarks: Set to match your computer.

Zoom — Profile Zoom |Zirs]

Use: Zoom factor on Profile displays.
Selection: DCON_PRG screen; 1 to 3600

Remarks: The zoom factor alters the time base for the profile display. It can be
thought of as the number of seconds per pixel on the display. For example
if the segment time equals 10 minutes (600 seconds) then with a zoom
factor of 60, the segment would have a horizontal length of 10 pixels, or 60
seconds per pixel (zoom factor = 60).
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Communications

This appendix explains how to communicate with Dimension 8705

and 8725 Industrial Process Managers, via an EIA-232 or EIA-422

serial link or IEEE-488 General Purpose Interface Bus, from a terminal
or host computer. All parameters needed for terminal or network mode
communications are described.

Serial Communications Overview

Serial communications capability is available to link Dimension units
with a terminal or a host computer. The following topics are discussed
in this appendix:

o Communication types

o Data access methods

Communication types refer to handshaking techniques that permit commu-
nication to occur. Data access refers to the methods by which Dimension
data can be viewed or changed.

The two communication types available for Dimension are:

o Terminal mode

o Network mode

In the terminal mode, a simple X-on/off handshaking procedure may; at the
user’s option, be used for data transfer. If used, this handshaking is enabled
and disabled on a dedicated Dimension communications screen. In the
network mode (also called Data Link Control, or DLC), data is transferred
in blocks, and ASCII control characters are used to regulate data flow.

| Important: Network mode may be used only with a host computer.
*  Terminal mode can be used by either a host computer or a terminal.

Dimension Control System B-3
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When a host computer is used, the user must write a software driver. This
appendix provides sufficient information for a computer programmer to do
so. It is presumed that the programmer already knows the requirements of
the host computer’s operating system.

The Dimension may simultaneously use the EIA-232 port and EIA-422 port.
EIA-232 only supports one Dimension connected to a computer. EIA-422
will support up to 31 Dimensions connected to a computer.

Electrical Connections

Figure B-1.
ElA-232 Connections

B-4

EIA-232 Connections

EIA-232 communication supports only one Dimension to a computer or
CRT terminal. For EIA-232 connections(see Fig. B-1). The Model 8725
Dimension uses a 9 pin D shell connector. A “NULL” modem cable may be
used between a Model 8725 and computer. The maximum EIA-232 cable
length is 100 feet (30 meters).

M EIA-232 >
COMPUTER COMMUNICATIONS PORT EIA-232
COMMUNICATIONS
9 PIN OR 25 PIN PORT
CONNECTOR CONNECTOR
YT P 2 == —-TRANSMIT O [0 |1 | 1-RECEIVE
D 3 -——--RECEIVE O »| 2 | 2—-TRANSMIT
R 7 ----COMMON o »| (] 3 | 3-COMMON
Mf'\l'\l:l Q727K
COMPUTER COMMUNICATIONS PORT ElA.232
COMMUNICATIONS
9 PIN OR 25 PIN PORT
CONNECTOR CONNECTOR
B-—————————- 7 -—--COMMON O q 2 - RECEIVE
2——————————- 3 ----RECEIVE O 1 > 3 - TRANSMIT
C J 2 ____ TRANSMIT o > 5 _ COMMON

Dimension Control System

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



User’s Manual

Communications

Figure B-2.

ElA-422 Connections

Figure B-3.

Daisy Chain Connections

Dimension Control System

ElA-422 Connections

EIA-422 communication is useful in applications which require communi-
cating over up to 4,000 feet (1219 meters) of interconnecting cable or when
multiple Dimensions are connected in a distributed communications
network. Up to 31 Dimensions may be connected in parallel to one
computer. Fig. B-2 shows EIA-422 communications from the computer to
the first Dimension. Wire additional Dimensions to the first Dimension pin
for pin and in a ‘Daisy Chain’ manner (see Fig. B-3).

MODEL 8725
EIA-422
COMMUNICATIONS
COMPUTER COMMUNICATIONS PORT
TRANSMIT + OR B O » |0 |1 | 1-RECEVE+
TRANSMIT - OR A O » |0 | 2 | 2-RECEIVE-
RECEIVE + OR B O > O 3 | 3—TRANSMIT +
RECEIVE - OR A o O | 4 | 4-TRANSMIT-
O 5 | 5-NIC
SHIELD LUG OR FRAME GROUND .
o »[O | 6 | 6-sHEELD
MODEL 8705
EIA-422
COMMUNICATIONS
COMPUTER COMMUNICATIONS PORT
TRANSMIT + OR B O |00 |1 | L-RECEIVE+
TRANSMIT — OR A O » |0 |2 | 2-RECEIVE-
RECEIVE + OR B O » |0 3 | 3-TRANSMIT +
RECEIVE - OR A g » [0 | 4 | 4-TRANSMIT -
SHIELD LUG OR FRAME GROUND MO |5 | 5-sHiED

o o
DIMENSION DIMENSION
9 #1 —» é I#1
00 (O 00 (O
~
COMPUTER _~| COMPUTER
o o
» @ DIMENSION > @ DpIMENSION
00 (| * 00 O #2
CORRECT WRONG
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Shield Connection

Figure B-4.
SHIELD Terminal Wiring
Diagram

B-6

D Note: The following shield connection procedure is recommended for typical
Dimension applications. However, different connection procedures may be
required in order to match a particular operating environment or

host computer.

Use of the SHIELD connection minimizes pickup of electrical noise by the

communications wiring,.

The communications cable used for EIA-422 connections should include a
metal sheath. This metal sheath is called the “shield.” The shield surrounds
the communications wires to keep out electrical interference.

In most cases, the shield functions best if DC current flow in the shield is
blocked and AC voltages are effectively drained to ground. This is best

achieved as follows:

1. To block DC current in the shield, connect the shield directly to the

ground and nowhere else.

2. To drain AC voltages to ground, connect the shield toEarth ground.

3. In adistributed network, connect the cable shield to Earth ground.

DIMENSION

SHIELD
TERMINAL

SHIELD
WIRE

HOST COMPUTER

CAPACITOR ==,

CHASSIS |
GROUND /77

CHASSIS
/77 GROUND

Dimension Control System

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



User’s Manual Communications

Terminal Mode

Terminal mode is a simple handshaking technique that, at the user’s option,
allows a terminal or a host computer to control the data flow from
Dimension by using two ASCII control characters: X-on and X-off. Table B-1
illustrates different methods of documenting these control characters.

Table B-1. Dimension X-on/X-off Control Characters

Type X-on X-off
ASCIlI Name DC1 DC3
HEX Number 11 13
Decimal Number 17 19

When Dimension receives an X-off character, it stops transmitting
characters through the communication port. The Dimension remains in
this state until it receives an X-on character, at which time it resumes
transmission.

The X-on/ off characters are the only special control characters used
for terminal mode communication. A station address or checksum
is not required.

When a computer terminal is connected to Dimension and is set for
terminal mode, the X-on character is usually Control Q (press the Control key
and then, while holding down the Control key, also press Q). The X-off
character is usually Control S (press the Control key and, while holding
down the Control key, also press S). Under most circumstances, a terminal
does not need a software driver because most terminals have built-in
X-on/off communications. Control S and Control Q are the only two control
characters that are needed once the terminal is connected to the controller.

Fig. B-5 illustrates the communication sequence for a message exchanged
using X-on/off communications.

Software Drivers

Most host computers have terminal drivers that support X-on/ off. If not,
the Network Mode topic on page B-9 contains the information needed to
write a software driver using the network mode.

Dimension Control System B-7
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Figure B-5.

Terminal Mode (X-on/off)
Communications
Sequences

B-8

Terminal
or
Host
Computer

Computer

processes
data

®
®
®

®

Idle

PRINT RO(1);RO(2);

Error Checking

N

(cr)

=1 space

= carriage return

>
X-OFF
<
X-ON
<
RO(3);R0O(4);RO(5) (cr)
(Remainder of message) }
<
X-OFF
>
X-ON
>
"55.5 (er)
<

PRINT SP(1);SP(2);SP(3);SP(4) (cr) Dimension
4 “t111.17°7°222.2 @

X-OFF > 1dle

X-ON >
< ""333.3""444.4""555.5 (cr) @

Dimension
processes

@ data

Idle

Terminal mode does not use error checking. The terminal or computer

assumes that data is valid even if an error occurs during transmission. Error
codes, however, are generated by Dimension for items such as syntax errors
and number errors. (See "Error Messages” on page B-86.)

Dimension Control System
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Figure B-6.
Communications Type
Selection Screen

Figure B-7.
Communications
Configuration Screen

Dimension Control System

Setting Up the Terminal Mode

Set up Dimension terminal mode as follows:

Commuthic B3:21:11] 1. Withthe unitinthe"FuLL" access

RS-232 —5e mode, use the diamond key to access the
(=t YA — C . .
IEEE-458 Se Communications Type Selection screen

shown in Fig. B-6.

OUTEW_1 HOME

232_PORT 11:22:44 2 Use the diamond key to select the

Protocol ___Terminal 232 _Port Configuration screen for

Met_Hddr___H 1
BaudRate__ 9688

EIA-232 communications or 422 _Port

%EEEE%EE:&: Configuration screen for EIA-422
fonJsoff _Enable communications. The screen shown in
Echo off

Fig. B-7 will display.

OUTEW_1 HOME

Use the knob to select the Protocol field.
Select Terminal mode (no error checking).

Ignore the network address setting (network mode only), but set all
other variables on the Communications Configuration screen to match
the configuration of the terminal or host computer.

Important: When the echo mode is enabled, all characters sent to the
Dimension except X-on/ off are immediately sent back to the terminal
or computer. When using terminal mode, select the echo mode for
terminals but not for computers.

Hardware handshake is not supported with Dimension. Set this
parameter toDisable.

With the Dimension set for Warmstrt, remove AC power
from Dimension.

Check that the host computer or terminal is powered up and electrically
connected to the Dimension.
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9. Apply AC power to the Dimension. The Dimension performs its startup
routines, after which the terminal or host computer displays:

Dimension terminal mode v3.0
(c) 1997 Eurotherm Controls Inc

|:| Note: If there is no response on your terminal or host computer following step
9, it is possible that the settings given do not work with your application. Try
other baud rates and settings, making sure that the settings on the Dimension
Communications Setup screen are also set on your terminal or computer.

Test the terminal mode by entering the following message at the terminal or
computer keyboard:

PR TD (press ENTER or RETURN)

Response: 13:47:03 (current time)

If an error number appears rather than a number as a response to the
command, refer to Table B-5 to identify the error that occurred.

Terminal Mode Data Access

Once the terminal mode is established on Dimension, the system variable
data access method can be used as described under "System Variable Data
Access” on page B-22.

Network Mode

Network mode (DLC) is a more advanced communication protocol
intended for use with a host computer. This mode defines the sequence and
format for communication with Dimension and consists of request and
response messages, which are framed by control characters. These messages
are transmitted as an entire block. If equipped with a user-developed
software driver that understands the selected protocol, the computer
dictates when Dimension transmits blocks of characters. Communication is
always initiated by the computer; at no time can Dimension transmit unless
the host computer requests data to be transmitted.

Software Driver

When using a host computer in the network mode, a software driver must
be running on the host computer. The following topics explain how the
protocol operates, and this information can be used to write a software
communications driver for a host computer. Host software products are
also available from Eurotherm Controls Inc.

B-10 Dimension Control System
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Setting Up the Network Mode

Set up Dimension network mode as follows:

1.

AL

10.

11.

With the unit in the “FuLL" access mode, use the diamond key to access
the Communications Type Selection screen shown in Fig. B-6.

Use the diamond key to select the 232 _Port Configuration screen for
EIA-232 communications or 422 _Port Configuration screen for
EIA-422 communications. The screen shown in Fig. B-7 will display.

Use the knob to select the Protocol field.
Select Network mode (error checking used).
Use the knob to select the Net_Addr field.

Select a network address number (01-99) for the Dimension. (This
address is used only with Network selected and must be unique.)

Set other variables on the Communications Setup screen to match the
configuration of the host computer. (Note that Xon/Xoff, Handshke
and Echo have no effect in the network mode.)

With the controller set for Warmstrt, remove AC power from Dimension.

Check that the host computer is powered up and electrically
connected to Dimension.

Connect AC power to Dimension. No response is displayed in either the
Dimension or the host computer. Dimension simply performs its normal
startup routines.

To test whether the network mode is set up correctly, start your
software driver or run the “DRIVER’ program found on the Dimension
Utility diskette:

A.On your computer, change to the DIMUTIL directory.
B.Type ‘DRIVER’ <CR>.

C.Select the COM port you are connected to.

D.Select the station address.

E.Select 2 seconds for Character Timeout.

F.Set “caps lock” ON on your keyboard.

G.At the Comnd: prompt, enter PR TD and press return.
Response: XX:XX:XX the Time of Day

H.Enter ! to end program or @ to start over.

If an error number appears rather than a number as a response to the
command, refer to Table B-5 to identify the error that occurred.

Dimension Control System
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|:| Note: If there is no response on your host computer following step 11, the

settings given may not work with your application. Try other baud rates and
settings, making sure that the settings on the Dimension Communications
Setup screen are also set to match your computer. Remember, the Dimension
AC power must be cycled off and on with the Dimension in Warm Start for
communications changes to take effect.

Communications Set Up for SpecView Software

SpecView is a supervisory software package that runs on industry standard
personal computers and communicates to Dimension. The Dimension
needs to be set up as follows, in order to operate with SpecView.

1. With the unit in the configuration mode (see “Configuration Screens” on
page 3-25), use the diamond key to access the Communications
(Comm) icon.

2. Use the rotary selector key to select EIA-232 communications or
EIA-422 communications.

3. Setup each communication parameter as listed below:

Protocol Network
Net_Addr _____ (asrequired)
Baud Rate 9600
StopBits 1

BitsChar 8

Xon/Xoff _ Disabled
Echo Off

Network Mode Request and Response Messages

Two types of messages are used with network mode protocol: request
messages and response messages. The host computer initiates request
messages; the Dimension answers with response messages. The Dimension
always generates one message in response to a request message from the
host computer. Both message types require ACK/NAK handshaking control
characters for proper operation.

Dimension Control System
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Network Mode Control Characters — Special handshaking control characters
frame the messages between the computer and Dimension. The five control
characters used in Dimension serial communication are:

STX(Start of TeXt: used to begin a request or response message)
ETX(End of TeXt: used to end a request or response message)
ENQ(ENQuiry: to prompt a response message from the Dimension)
ACK(ACKnowledge: to verify proper communication)

NAK(Not-AcKnowledge: to verify improper communication)
See Table B-3 for the numeric equivalents of these characters.

Note: Control characters may NOT be used in the station address or data field
portions of a message.

Network Mode Communication Sequence — Fig. B-8 illustrates the communi-
cation sequence for a message between a host computer and Dimension.
Each communication begins with the transmission of a request message
from the computer to Dimension, which then transmits either an ACK or a
NAK control character back to the computer. An ACK confirms that the
request message has been received without error. A NAK indicates that an
error occurred and the request message should be retransmitted.

B-13
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Figure B-8.

Dimension Serial Commu-
nications Message
Sequence

Figure B-9.

Dimension Serial Commu-
nications Request
Message Format

B-14

Request Message

v

®

ACK_ (or NAK)
< ©
HOST
COMPUTER @ ENQ > DIMENSION
p Response Message @

ACK (or NAK)

v

®

Once the request from the computer has been acknowledged, the
Dimension is ready to transmit the response message. To request the
response, the computer transmits an ENQ control character, upon receipt of
which the Dimension transmits the response message and then waits for an
ACK or NAK from the computer. If the Dimension receives a NAK, it automat-
ically retransmits its response message up to four times. After the fourth
NAK, the Dimension enters an idle state, waiting for another STX.

Once a response message is received and acknowledged by the computer,
Dimension is ready to receive another request message.

Network Mode Request and Response Message
Formats

Both request and response messages follow the same general format, as
illustrated in Fig. B-9. The only difference is the structure of the data field.
The following paragraphs explain in detail each element of the format.

—— Optional Space

Station
Address Data Field Checksum

| |
STX<01> PRINT SP(1) ETXF2

|
Command |

Start of Text End of Text
Control Character Control Character
Required
Space

Data Message

Dimension Control System
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In the example of a message format shown in Fig. B-9, the checksum (F2) is
calculated with the two optional spaces. If one optional space were removed
from the message, the checksum would be D2; if both optional spaces were
removed, the checksum would be B2.

Start of Text — The STX control character begins any request or response
message. If communication with the Dimension is interrupted, a new STX
must be sent by the computer to reestablish communication. An STX at any
time during communication cancels the communication in progress and
begins a new message sequence.

Station Address — A station address must be included in all request and
response messages. Station addresses must be enclosed by brackets and be
two digits long, e.g. <@1>, <@9>, <14>, etc. Spaces are not allowed between
STX and the station address.

The station address for each Dimension is set using the Dimension Commu-
nications Setup screen Net_Addr field. Valid addresses are @@ through 99,
even though only 31 stations may be used by an EIA-422 network at a time.

Request Message Data Field — A request message requires that a command and
a data message follow the station address. The request message format
requires a space between the command characters and the data message
(e.g. between PRINT and SP(1) in Fig. B-9).

Commands — The command is one of the two elements in the request
message data field (see Fig. B-8). There are five valid commands: PRINT,
LET, LI (LIST), STAG and CTAG. The command determines whether the
data message will monitor (PRINT) a system variable, change (LET) a
system variable, display (LIST) all permissible parameters, show a display
tagname (STAG,) for a system variable, or change a display tagname (CTAG)
for a system variable. If a command is not specified, LET is assumed. The
Dimension will recognize the first two letters of PRINT, LET, and LIST, you
can transmit LE for LET, PR for PRINT, or LI for LIST. However, STAG and
CTAG cannot be abbreviated and LIST must be abbreviated. Also, a PRINT
command may include comment text enclosed in quotes. Comment text will
be returned in the response message. For example:

Request message:

PR “The Dimension setpoint is"; SP(1)
Response message:

The Dimension setpoint is 10.0

B-15
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Figure B-10.
Dimension Serial Communications Message Format for a PRINT Command

B-16

HOST
COMPUTER

Data Message — The data message is one of the two elements in the data field
and can be up to 120 characters long. The data message always begins with
a system variable that identifies the type of information (setpoint, deviation,
process variable, etc.) to be changed or monitored. Also, several system
variables may be included in the same data message by separating the
system variables with semicolons, e.g. SP(1); PV(2); DV(2). The process of
linking two or more system variables together in this manner is referred

to as concatenation.

For a PRINT command, the data message consists of just the desired system
variable(s) (see Fig. B-10). For example:

« To monitor the channel 2 setpoint: PR SP(2).
« To monitor the channel 2 setpoint and deviation: PR SP(2); DV(2).

The PRINT command can also include comment text enclosed in quotes and
placed in front of the system variable(s). For example:

* PR "“The Ch 2 setpoint is:"; SP(2)
¢ PR “Ch 2 is:";SP(2); "deviation 2 is:"; DV(2)
(one continuous message)

STX<01>PR SP(1)ETXC7 R
, ACK (OR NAK)
'
'Y
”| DIMENSION
4DIGIT
ERROR
4 SPACES* CODE 2 DIGITS
1 [ 1 [
| STX<01> 10.0ETX1F (OR STX<01>E- - - -ETX CHECKSUM
'
ACK (OR NAK) R
L

* This setpoint field length is eight characters. Since the setpoint data in this

example is four digits long, Dimension transmits four spaces, followed by "10.0".

For a LET command, the data message contains the new system variable
value, preceded by an equal sign and enclosed in single or double quotation
marks (see Fig. B-11). Note that a LET command cannot include comment
text. For example, to enter a channel 2 setpoint of 59.6:

LE SP(2)="59.6"

|:| Note: The LE is optional; see example below.

Dimension Control System
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Figure B-11.
Dimension Serial Communications Message Format for a LET Command
STX<01>LE SP(1)="10.0"ETXF6 ~
L
. ACK (OR NAK)
Al
ENQ -
HOST ”| DIMENSION
COMPUTER 4DIGIT
ERROR
CODE 2 DIGITS
T 1 T 1
STX<01>#ETX03 (OR STX<01>E- - - -ETX CHECKSUM
g
ACK (OR NAK) -
L4

To enter a setpoint of 60.5 for both channels:
SP(1)="68.5";SP(2)="60.5"
Since no command is specified in this example, LET is assumed.

Response Message Data Field — The format of the response message is
determined by the type of request message command. If the response
message is replying to a LET or CTAG command, a pound sign (#) or
error message follows the station address. If the response message is
replying to a PRINT, LIST, or STAG command, either a data message

or an error message follows the station address. There are no spaces in a
response message except those required by a system variable field length,
error message, or spaces in the comment text included by the user. The
pound sign (#), data messages, and error messages are explained under
"System Variable Data Access” on page B-22.

End of Text Control Character

The ETX control character ends all messages. A space between the data
field and the ETX message is optional. A space may not be used between
the ETX and the checksum (a space after ETX will be interpreted as being
part of the checksum).

Dimension Control System B-17
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Checksum

To verify the accuracy of each transmission, a two-character checksum is
included at the end of each request and response message. The checksum is
based on the 8-bit binary sum of all characters from the STX to and including
the ETX. The checksum characters are the two least significant hex digits in
the sum. Table B-2 illustrates the checksum generation process.

For information on hex-to-decimal and decimal-to-hex conversion,
see Table B-3.

Table B-2. Checksum Generation Example

Sample ASCII Message*:
STX<01> LET SP(1)="56.3" ETX97
HEX
MESSAGE HEX RUNNING
CHARACTER EQUIVALENT SUM
STX 02 02
< 3C 3E
0 30 6E
1 31 9F
> 3E DD
SPACE 20 FD
L 4C 149
E 45 18E
T 54 1E2
SPACE 20 202
S 53 255
P 50 2A5
( 28 2CD
1 31 2FE
) 29 327
= 3D 364
" 22 386
5 35 3BB
6 36 3F1
. 2E 41F
3 33 452
" 22 474
SPACE 20 494
ETX 03 497
97 (CHECKSUM)
* The first and last spaces and the T in LET are optional;
they are included in this example only for clarity. The only
space required is between LET and SP(1). This example
message could also be written:
STX<01>LE SP(1)="56.3"ETX03 5168
B-18 Dimension Control System
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Table B-3. ASCII Character Codes in Hexadecimal and Decimal

CHR DEC HEX CHR DEC HEX CHR DEC HEX
NUL 000 00 + 043 2B \% 086 56
SOH 001 01 ) 044 2C W 087 57
STX 002 02 - 045 2D X 088 58
ETX 003 03 . 046 2E Y 089 59
EOT 004 04 / 407 2F z 090 5A
ENQ 005 05 0 048 30 [ 091 5B
ACK 006 06 1 049 31 \ 092 5C
BEL 007 07 2 050 32 ] 093 5D
BS 008 08 3 051 33 n 094 5E
HT 009 09 4 052 34 - 095 5F
LF 010 0A 5 053 35 . 096 60
VT 011 0B 6 054 36 a 097 61
FF 012 oC 7 055 37 b 098 62
CR 013 oD 8 056 38 c 099 63
SO 014 OE 9 057 39 d 100 64
SI 015 OF : 058 3A e 101 65
DLE 016 10 ; 059 3B f 102 66
DC1 017 11 < 060 3C g 103 67
DC2 018 12 = 061 3D h 104 68
DC3 019 13 > 062 3E i 105 69
DC4 020 14 ? 063 3F j 106 6A
NAK 021 15 @ 064 40 k 107 6B
SYN 022 16 A 065 41 | 108 6C
ETB 023 17 B 066 42 m 109 6D
CAN 024 18 C 067 43 n 110 6E
EM 025 19 D 068 44 0 111 6F
SUB 026 1A E 069 45 p 112 70
ESCAPE 027 1B F 070 46 q 113 71
FS 028 1C G 071 47 r 114 72
GS 029 1D H 072 48 S 115 73
RS 030 1E | 073 49 t 116 74
us 031 1F J 074 4A u 117 75
SPACE 032 20 K 075 4B Y 118 76
! 033 21 L 076 4C w 119 77
" 034 22 M 077 4D X 120 78
# 035 23 N 078 4E y 121 79
$ 036 24 O 079 4F z 122 7A
% 037 25 P 080 50 { 123 7B
& 038 26 Q 081 51 | 124 7C
' 039 27 R 082 52 } 125 7D
( 040 28 S 083 53 ~ 126 7E
) 041 29 T 084 54 DEL 127 F
* 042 2A U 085 55
DEC= Decimal, HEX= Hexadecimal, CHR=Character, LF= Line Feed, FF= Form Feed,
CR= Carriage Return, DEL =Rubout.
Dimension Control System B-19
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Error Checking

The network mode contains a full set of error codes. Refer to Table B-5 for a

listing and explanation of these codes.

Test Program

We have written the test program found in Fig. B-11 to test communications
between a host computer and the Dimension using Network mode. This is

not a complete communication driver program. This program was written

using the Basic language and is compatible with QBASIC and GWBASIC.

Figure B-12.
Test Program

1@ REM ****** FULL PROTOCOL COMMUNICATIONS TEST PROGRAM ******

20 OPEN "COM2:9600,N,8,1,RS,CS,DS” FOR RANDOM AS #1

30 CLS

40 PRINT #1, CHR$(2); "<@1>SP(1)="1@""; CHRS$(3); "F1";
50 GOSUB 100

60 PRINT #1, CHR$(2); "<@1>PR SP(1)"; CHR$(3); "C7";
70 GOSUB 100

80 CLOSE #1

90 END

100 A = TIMER + 2

110 IF LOC(1) > @ GOTO 140

12@ IF TIMER > A GOTO 300

130 GOTO 110

14@ B$ = INPUTS(1, #1)

150 IF ASC(B$) = 6 THEN PRINT "ACK"

160 IF ASC(B$) = 6 THEN PRINT #1, CHR$(5);

170 IF ASC(B$) = 21 GOTO 250

180 IF ASC(B$) = 2 THEN PRINT "STX"

190 IF ASC(B$) = 3 GOTO 220

20@ IF ASC(B$) > 6 THEN PRINT BS$;

210 GOTO 100

22@ PRINT "ETX";

230 PRINT INPUTS(2, #1)

240 RETURN

250 PRINT "CONTROLLER SENT CHECKSUM ERROR (NAK)"
260 RETURN

30@ PRINT "NO RESPONSE FROM CONTROLLER"

310 RETURN

B-20
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The program changes loop 1 setpoint to 10 and then prints the setpoint.
Correct output is displayed as follows:

ACK

STX

<@1>#ETX03

ACK

STX

<@1>..... 10ETX01

Test Program output.

PC to Dimension Communications — Optimized for
Speed

Variables are typically requested one at a time from Dimension. To cut some
of the overhead associated with this method, a macro can be created in the
PC and request a string of data with one command. The following is an
example of a typical macro to implement this function.

1. Set to use the highest baud rate — 19.2 Kbaud

2. Use "SET" command to create macro in the PC. The following creates a
macro which allows the user to transmit or receive blocks of information
with one command.

PRINT Example

— Create Macro

SET $Z = "PR AI(1);Al(2);Al(3);Al(4);Al(5);Al(6)"
SET $Y = "PR AO(1);A0(2);A0(3);A0(4)"
SET $X = “PR CIN(1);CIN(2);CIN(3)"

— View Macro

SHOW $Z

SHOW $Y

SHOW $X

—Execute Macro

EX $2

EX $Y

EX $X

Dimension Control System B-21
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LET Example

—Create Macro

SET $U = “LE PS(1)="H";PS(2)="H";PS(3)="H";PS(4)="H""
—View Macro

SHOW $

—-Execute Macro
EX $U

LIMITS: 255 characters per macro
$ (U,V.W,X,Y,Z) only character available Macros.

System Variable Data Access

B-22

Access to Dimension parameters via terminal or network communications
is accomplished using “System Variables”. A System Variable is a two or
three character abbreviation which corresponds to a certain parameter in
the Dimension. In addition, many system variables take a numeric
“subscript” surrounded by parentheses which specifies a specific member
of a group of parameters. For example, the system variable for a setpoint is
‘SP’” and it takes a subscript which indicates the channel for which it is used.
The full variable name would then be ‘SP(x)” where x is a number from 1 to
8. Other system variables take no subscripts, and some take two. The
System Variable Descriptions are listed in Table B-4 and described
beginning on page B-28.

System Variable Commands

There are five valid commands for accessing system variables:
PRINT - Read a system variable

LET — Write a system variable

LIST - Display possible values for a system variable

STAG - Show the Tagname of a system variable

CTAG - Change the Tagname of a system variable

The PRINT, LET and LIST commands may be shortened to just two letters
(PR, LE, LI), but the STAG and CTAG commands may not be truncated. All
commands must be in capital letters, and if a command is not specified, LET
is assumed. Each command is explained further below.

Dimension Control System
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PRINT Commands

When using a PRINT command, you may either print only the desired system
variable(s) or you may print both text and the desired system variables.

The following two examples use a PRINT command consisting of only the
desired system variable(s):

« To monitor the channel 2 setpoint: PR SP(2)
« To monitor the channel 2 setpoint and deviation: PR SP(2);DV(2)

The following two examples use a PRINT command with both text and the
variables:

e PR "The channel 2 setpoint is:";SP(2)
e PR "Setpoint 2 is:";SP(2); "Deviation 2 is:";DV(2)

Response Message to a PRINT Command — When the response message is
replying to a PRINT command, either a data message or an error message
follows the station address. There are no spaces in a response message
except those required by the system variable field length, error message, or
spaces in comment text included by the user.

A response message contains the system variable information requested by
a PRINT command. In addition, any comment text included in the request
message will be returned in the response message.

Each system variable has a field length. Any unused characters in the field
length are transmitted as spaces in the response message.

For example, the field length for the setpoint is eight characters. If the setpoint
data requested is 10.0, the data response message would look like this:

"t"t10.0
where * = one space.

If the PRINT command is concatenated, the response data is also linked
together. For example, the response data for setpoint (field length = 8),
reverse output (field length = 8), loop status (field length = 1), and process
variable (field length = 8) might look like this:

"*""10.0"""25.20A"""35.63

B-23
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If the PRINT command included text, the response data includes that text.
For example, the response data for the message:

PR "The channel 2 setpoint is:";SP(2)

might look like this:

The channel 2 setpoint is:"*""10.0

PRINT Request Error Messages — An error message indicates that the PRINT
request message was unsuccessful. The error message is an E followed by a
four-digit number. The number identifies what was wrong with the request
message, e.g., a syntax error. All error messages are listed in Table B-5.

LET Commands

For a LET command, the data message contains the new system variable
value, preceded by an equals sign and enclosed in single or double
quotation marks. A LET command cannot include comment text.

Two examples are:

To enter a channel 2 setpoint of 59.6:
LE SP(2)="59.6"

To enter a setpoint of 60.5 into both channels 1 and 2:
SP(1)="6@.5";SP(2)="60.5"

Response Message to a LET Command — If the response message is replying to a
LET command, either a pound sign (#) or an error message follows the
station address. A # response indicates that Dimension has correctly
executed a LET command.

LET Request Error Message — An error message indicates that the LET request
message was unsuccessful. The error message is an E, followed by a four
digit number. The number identifies what was wrong with the request
message, e.g. a syntax error. All error messages are listed in Table B-5.

Dimension Control System
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LIST Commands

The LIST command provides a useful “help” function that can be used
during communications. To display all parameters (entries) on-screen that
can be used with a PRINT or LET command (see Table B-4), type LI
followed by the 2- or 3-character system variable and the channel number in
parentheses. The system will display all possible entries that can be used
with the variable, capitalized correctly and separated by commas. For
example, to list all parameters that can be used with the Loop Status system
variable, type LI LS(1) and press ENTER. (This function works with system
variables which have a finite number of possible settings.)

Table B-4. System Variables

Code Title Access Code Title Access
AB Abort Enable R,W,P CcJ Cold Junction Temperature R,
ACL Access Level R CJE Cold Junction Error R,W,I
ACP Accept Input R,W,L CM Cascade Multiplier R,W,L
ACY Analog Output Time-Pro CO Contact Out R,C
portioning Cycle Time R,W,0 CP Calculated Gain R,L
AGP Alarm Group R,W,* CPG Current PID Group R,L
AHY Alarm Hysteresis R,W,L CRS Calculated Reset R,L
Al Analog Input R, CSs Current Segment Number R,P
AK Alarm Acknowledge W,L,I CSP Current Span Reference R,wW,I
AL Alarm Screen Titles R,W,T,S CZE Current Input Zero R,W,I
ALL All Input Range Names R,* DF Digital Filter R,wW,I
ALT Alarm Latch R,w,L DH Direct Output High Limit R,wW,L
AO Analog Output R,O DL Direct Output Low Limit R,W,L
AS Alarm Status R,L DO Direct Output (in percent) R,W,L
ATD Activate Time of Day Start R,W,P DOW Day of Week Start R,W,P
BC2 EIA-232 Bits/Character R,W DT Date R,W
BC4 ElA-422 Bits/Character R,W DV Deviation R,L
BD2 ElA-232 Baud Rate R,W EO2 ElA-232 Echo Mode R,W
BD4 ElA-422 Baud Rate R,W EO4 ElA-422 Echo Mode R,W
BEU CLC Basic Engineering Units R,W* EU Engineering Units R,W,I
BF Blend Factor R,W,L EV Event Outputs R,*
BHL CLC Basic High Limit R,wW* FPC Full Passcode R,W
BLL CLC Basic Low Limit R,W* GAS Global Alarm Status R
BLV CLC Basic List Variable R,w* GN Gain R,w,L
BND CLC Basic Number of Decimals R,W* HH2 EIA-232 Hardware Handshaking R,W
BNV CLC Basic Numeric Variable R,W* HH4 ElA-422 Hardware Handshaking R,W
BSV CLC Basic String Variable R,W* IAS Input Alarm Status R,
CAG Current Alarm Group R,L IH Input High Alarm R,W,I
CcC ReCycle Counter R,P IHL Input High Limit R,W,I
CCY Contact Output Time-Pro IHY Input Alarm Hysteresis R,W,I
portioning Cycle Time R,W,C IL Input Low Alarm R,W,I
CD Calculated Rate R,L ILL Input Low Limit R,W,I
CEV Current Events R,P ILT Input Alarm Latch R,W,I
Cl Configuration Image R,W,* LG Logic Screen Titles R,W,T,S
CIN Contact In R,C
Dimension Control System B-25
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Code Title Access Code Title Access
LND Linear Analog Input Decimal R,W,I PS2 Programmer Start R,W,P

Position Segment 2 (Unused)
LNS Linear Analog Input Span R,W, I PS3 Programmer Start R,W,P
LNz Linear Analog Input Zero R,W,I Segment 3 (TOD Start)
LP Loop Screen Titles R,WT,S PS4 Programmer Start R,W,P
LPC Limited Passcode R,W Segment 4 (Operator Start)
LS Loop Status R,W,L PT PID Type R,W,L
MC1 Macro Name #1 RW,T PUD Power Up Date R
MC2 Macro Name #2 RW,T PUT Power Up Time R
Ml Memory Image R,W* PV Process Variable R,L
MR Manual Reset R,W,L QSs2 EIA-232 XON/XOFF Mode R,W
NA2 EIA-232 Network Address R,W Qs4 EIA-422 XON/XOFF Mode R,W
NA4 ElA-422 Network Address R,W RH Reverse Output High Limit R,W,L
NAI Number of Analog Inputs R RI Recipe Image R,W,*
NAO Number of Analog Outputs R RL Reverse Output Low Limit R,W,L
NCI Number of Contact Inputs R RO Reverse Output (in percent) R,W,L
NCO Number of Contact Outputs R RS Reset R,W,L
NL Number of Loops R RSD Response Speed R,W,L
NM2 EIA-232 Protocol RW RSS Remote Start Segment R,W,P
NM4 EIA-422 Protocol R,W RT Rate R,W,L
NP Number of Programmers R SA Setpoint Adjust R,W,*
NS Number of Segments R,P SB2 EIA-232 Stop Bits R,W
NTP Number of Time-Proportioning R SB4 EIA-422 Stop Bits R,W

Outputs SC Scale R,W,L
OA QOutput Action R,W,L SG Segment Data R,W,*
oC Output Change R,W,L SMD System Mode R,W
oLs Analog Output Linear Span R,W,0 SP Setpoint R,W,L
oLz Analog Output Linear Zero R,W,0 SPS Setpoint Source R,W,L
oT Output R,W,L SR Sampling Rate R,W,L
ov Overview Screen Titles R,W,T,S SS System Status R,W
P1 Programmer 1 1 value R,W,L SY System Screen Title RW, T
P2 Programmer 2 Profile values R,W,L TCY Time-Proportioning Cycle Time R,W,C
P3 Programmer 3 Profile values R,W,L D Time-of-Day (TOD) R,W
P4 Programmer 4 Profile values R,W,L TDD Tuning Complete R,L
P5 Programmer 5 Profile values R,W,L TDS Time of Day Start R,W,P
P6 Programmer 6 Profile values R,wW,L TEN Tuning Error Number R,L
P7 Programmer 7 Profile values R,W,L TER Tuning Error R,L
P8 Programmer 8 Profile values R,W,L TL Time Leftin Segment (SEGtime) R,P
PDD Power Down Date R TLP Time Left in Program R,P
PDT Power Down Time R TP Time into Program R,P
PG Programmer Screen Titles R,W,T,S TS Tuning Status R,W,L
PID PID Group R,W,* TYP Analog Input Type R,W,I
PS Programmer Mode Status R,W,P uT Engineering Units Type R,W,I
PS1 Programmer Start R,W,P

Segment 1 (Remote Start)
Access Code Legend:
R —Read | —Input Subscript
W —Write P —Programmer Subscript

T —Tagnhames Only
S - Screen Subscript
L —Loop Subscript
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O —Output Subscript
C —Contact Subscript
*  —Miscellaneous Subscript
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STAG Commands

The Tagname of a system variable is the label used on the Dimension
graphic operator interface for that variable. For example, the default
tagname for the setpoint of loop 1 is "SetPnt@1". So PR SP(1) would read the
value of the loop 1 setpoint, and STAG SP(1) would read the label used for
the setpoint of loop 1. The STAG command is used to show the operator
interface tagname used for a system variable. The data message contains the
system variable abbreviation and a subscript if applicable. Multiple
tagnames may be requested in a single command. The following examples
show the use of the STAG command:

+ To monitor the channel 1 process variable tagname: STAG PV(1)

« To monitor the channel 2 setpoint and process variable tagnames:
STAG SP(2);PV(2)

 To monitor the first macro key title: STAG MC1

Response Message to a STAG Command — When the response message is
replying to a STAG command, either a data message or an error message
follows the station address. There are no spaces in a response message
except those included in the system variable tagname, or the error message.
Each response message contains the tagnames requested with no
separators, and each tagname has a length of 8 characters. The following
examples are the responses to the command examples above:

e Command:STAG PV(1)
Response: ProcVr@1

e Command:STAG SP(2);PV(2)
Response: SetPnt@2ProcVr@2

e Command: STAG MC1
Response: [START]"

where * = one space.

STAG Request Error Messages — An error message indicates that the STAG
request message was unsuccessful. The error message is an E followed by a
four digit number. The number identifies what was wrong with the request
message, e.g., a syntax error. All error messages are listed in Table B-5.

CTAG Commands

For a CTAG command, the data message contains the new system variable
tagname, preceded by an equal sign and enclosed in single or double
quotation marks. The new tagname MUST have a length of 8 characters.
Some examples:
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» To change the channel 1 process variable tagname:
CTAG PV(1)="Tempratr"

 To change the channel 2 setpoint tagname:
CTAG SP(2)"Target™""

 To change the first macro key title:
CTAG MC1="RUN""""" "

where * = one space. New tagnames will appear on Dimension graphic
operator interface screens as soon as a new screen is displayed.

Response Message to a CTAG Command — If the response message is replying to
a CTAG command, either a pound sign (#) or an error message follows the
station address. A # response indicates that the Dimension has correctly
executed the CTAG command.

CTAG Request Error Message — An error message indicates that the CTAG
request message was unsuccessful. The error message is an E followed by a
four digit number. The number identifies what was wrong with the request
message, e.g., a syntax error. All error messages are listed in Table B-5.

System Variable Descriptions

Table B-4 lists all Dimension system variables that can be used for commu-
nications. The format and operation of all Dimension system variables are
described on the following pages. The variables are organized alphabeti-
cally by system variable code, e.g., AB, ACL, ACP, etc. The following infor-
mation is provided for each system variable:

System variable code: a two- or three-letter abbreviation for each system
variable. For example, SP is the code for the “setpoint” system variable.

System variable name: For example, “setpoint.”
Purpose: A description of the typical use of the variable.
Use: Describes valid commands (PR, LE,STAG, CTAG), field length, format.

Remarks: Information for the operation and use of the variable. If the format
is complex, additional format information is provided.

Examples: Illustrate commands using the variable in a request message and
the subsequent response message. When necessary, additional explanations
are provided.

Dimension Control System
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[]

Note: The caret symbol (~) indicates the position of spaces in commands and
responses. In LET and CTAG commands, spaces must be typed after an alpha-
betical entry so the total number of characters matches the field length. Spaces
are not required for numeric entries.

AB — Programmer Abort Enable

Purpose:

Use:

Remarks:

Examples:

To Enable or Disable programmer abort.

PRINT format: PR AB(P), where P is programmer number
LET format:

LE AB(P)="Enable" — enables abort

LE AB(P)="Disable" — disables abort

Field length: 8

Programmer number is 1 through 8. If an abort signal is sent to programmer
P when it is running, it will immediately go to the abort segment (segment 0)
if AB(P) is “Enable”.

PRINT request: PR AB(1)
PRINT response: “Disable”

LET request: LE AB(1)="Enable"
LET response: #

ACL — Access Level

Purpose:

Use:

Remarks:

Examples:

Dimension Control System

To view controller security access (passcode) level.

PRINT format: PR ACL
Field length: 8
Value: FULL,LIMITED,NONE

Full access to all Operation and Configuration functions = FULL
Access to all Operation functions = LIMITED
View-only access to Operation screens = NONE

PRINT request: PR ACL
PRINT response: “**"FULL
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ACP — Accept Input

Purpose:  To view or change the status (accept, reject) of calculated PID autotuning
parameters.

Use: PRINT format: PR ACP(L), where L is loop number.
LET format: LE ACP(L)="x", where L is loop number, x is accept/reject
status.

Field length: 8
Value: Yes, No

Remarks:  Accept autotuning parameters = Yes
Reject autotuning parameters = No

Examples: PRINT request: PR ACP(1)
PRINT response: Yes""*""
LET request: LE ACP(1)="No"
LET response: #

ACY — Analog Output Time-Proportioning Cycle Time

Purpose:  To view or change the cycle time of an analog output that has been config-
ured, via jumpers, to function as a time-proportioned output.

Use: PRINT format: PR ACY(L), where L is loop number.
LET format: LE ACY(L)="XXX", where L is loop number, XXX is number
of seconds.

Field length: 3
Value: XXX (1-255 seconds)

Remarks: Default (dead start) cycle time is 0 seconds (output functions as
non-time-proportioned analog output). Range is 1 to 255 seconds.

Examples: PRINT request: PR ACY(1)
PRINT response: 80@
LET request: LE ACY(1)="10"
LET response: #
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AGP — Alarm Group

Purpose:

Use:

Remarks:

Examples:

To view or change the settings of an entire alarm group.

PRINT format: PR AGP(L,G), where L is loop number and G is group number.
LET format: LE AGP(L,G)="A,B,C,D,E,F,G,H" where L is loop, G is group, and
A is Hi Hi Process Variable alarm limit
B is Lo Lo Process Variable alarm limit
C is Hi Process Variable alarm limit
D is Lo Process Variable alarm limit
E is Hi Hi Deviation alarm limit
F is Lo Lo Deviation alarm limit
G is Hi Deviation alarm limit
H is Lo Deviation alarm limit
Field length: 71

Each Dimension control loop has five groups of values available to deter-
mine HiHiPvLmt, HiPvLmt, LoLoPvLmt, LoPvLmt, HiHiDevLmt, HiDev-
Lmt, LoLoDevLmt, and LoDevLmt (group range is 1 to 5).

When changing those values, all eight positions must have a number even if
all the numbers are the same value.

PRINT request: PR AGP(1,1)

PRINT response:
""3276.7,"-3276.7,""3276.7,"-3276.7,
""3276.7,"-3276.7,""3276.7,"-3276.7

LET request: LE AGP(1)="300.0,200,16,10,10,5,5"
LET response: #

AHY — Alarm Hysteresis

Purpose:
Use:

Remarks:

Examples:

Dimension Control System

To view or change the hysteresis values of a Loop alarm.
PRINT format: PR AHY(L), where L is loop number.
LET format: LE AHY(L)="A,B,C,D"
Where: A is Hi Hi & Lo Lo PV alarm hysteresis value
B is Hi & Lo PV alarm hysteresis value
C is Hi Hi & Lo Lo Deviation alarm hysteresis value
D is Hi & Lo Deviation alarm hysteresis value
Field length: 35

Hysteresis range for loop alarms is equal to the input range in use. All four
values must be specified in a LET command.

PRINT request: PR AHY(1)

PRINT response: "***16.8,""""*" a.0," """ a.0," """ 0.0
LET request: LE AHY(1)="5,5,2,2"

LET response: #
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Al — Analog Input

Purpose:

Use:

Examples:

To view the current value of an analog input.

PRINT format: PR Al(1), where I is analog input number.
Field length: 8
Value: XXXXXX.X (analog input value)

PRINT request: PR Al(1)
PRINT response: “**"21.0

AK — Alarm Acknowledge

Purpose:

Use:

Remarks:

Examples:

Purpose:

Use:

Remarks:

Examples:

B-32

This is a write-only parameter which acknowledges loop or analog input
alarms.

LET format: LE AK(X)="A" where X is a loop or input number
Field length: 8

If desired, use alarm status (AS) to view current alarms for a loop, or input
alarm status (IAS) to view alarms for an analog input. AK(X) will acknowl-
edge all alarms for loop X and input X at the same time. If there is no loop X,
then only alarms for input X will be acknowledged. The quotation marks
should contain “A” or “ALL”, although any characters will be accepted.
There is no way to acknowledge some alarms for a loop and not others.

LET request: LE AK(1)="A" (for loop 1 and input 1)
LET response: #

LET request: LE AK(12)="A" (for input 12)

LET response: #

AL — Alarm Screen Titles

To view or change the titles of Alarm Display screens.

STAG format: PR AL(S), where S is alarm screen number.

CTAG format: LE AL(S)="X", where S is alarm screen number, X is
screen title.

Field length: 8

Default screen titles include LOOP_ALM, ALM_SET, INP_ALM, INP_ALM2.

STAG request: STAG AL(1)

STAG response: LOOP_ALM

CTAG request: CTAG AL(1)="ALM1"""""
CTAG response: #

Dimension Control System
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ALL — All Input Range Names

Purpose:
Use:

Remarks:

Examples:

To view all input ranges supported by an analog card.
PRINT format: PR ALL(A), where A is analog card number (1, 2 or 3).
Field length: Variable

This command lists, in a string, all input ranges supported by the analog card.

PRINT request: PR ALL(2)
PRINT response: [RANGE NAME],[RANGE NAME],[RANGE NAME].....

ALT — Alarm Latch

Purpose:

Use:

Remarks:

Examples:

To view or change whether an alarm condition for a given alarm will be
latched or unlatched when an alarm occurs. Setting applies to both
high and low alarms.

PRINT format: PR ALT(L), where L is loop number.

LET format: LE ALT(L)="A,B,C,D", where:

A is Hi Hi & Lo Lo PV alarm latch /unlatch value

Bis Hi & Lo PV alarm latch /unlatch value

Cis Hi Hi & Lo Lo Deviation alarm latch /unlatch value
Dis Hi & Lo Deviation alarm latch /unlatch value

Field length: 35

Value: Latch, Unlatch

Alarm condition latched = Latch
Alarm condition unlatched = Unlatch
All four values must be specified in a LET command.

PRINT request: PR ALT(1)

PRINT response:
Latch”"",Latch”"",Unlatch”,Unlatch”

LET request:

LE ALT(1)="Unlatch",Latch”"",Unlatch”,Unlatch™"
LET response:

LE ALT(L)="Latch""",Latch""",Unlatch”,Unlatch™"

AO — Analog Output

Purpose:

Use:

Remarks:

Examples:

Dimension Control System

To view or change the value of an analog output.

PRINT format: PR A0(0), where 0 is output number.
Field length: 8
Value: XXXXXX.X (0 to 100 percent)

Default value is 0 percent.

PRINT request: PR AO(1)
PRINT response: “**"25.0
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AS — Alarm Status
Purpose: Read only parameter.

Use: PRINT format: PR AS(L), where L is loop number.
Field length: 8

Remarks: ~ Will always return one of the following eight character strings.

Opensens Open Sensor

Hi_Hi_PV high high process variable alarm is active
Lo_Lo_PV low low process variable alarm is active
High_ PV high process variable alarm is active
Low__PV low process variable alarm is active
HiHi_Dev high high deviation alarm is active
LoLo_Dev low low deviation alarm is active
High_Dev high deviation alarm is active

Low_Dev low deviation alarm is active

No_Alarm no alarm is active

Examples: PRINT request: PR AS(1)
PRINT response: No_Alarm

ATD — Activate Time of Day Start

Purpose:  To view or change the enabled / disabled status of clock-driven programmer
time-of-day start.

Use: PRINT format: PR ATD(P), where P is programmer number.
LET format: LE ATD(P)="X", where X is Enable or Disable.
Field length: 8
Value: Enable, Disable

Remarks: Activate time-of-day programmer start = Enable
Disable time-of-day programmer start = Disable

Examples: PRINT request: PR ATD(1)
PRINT response: Disable”
LET request: LE ATD(1)="Enable*""

LET response: #
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BC2 — EIA-232 Bits/Character

Purpose:  To view or change the number of bits per character used for EIA-232
communications.

Use: PRINT format: PR BC2
LET format: LE BC2="X", where X is 7 or 8.
Field length: 1
Value: 7, 8

Remarks: 7 bits per character = 7,8 bits per character = 8
Examples: PRINT request: PR BC2
PRINT response: 7

LET request: LE BC2="8"
LET response: #

Note: Dimension must be powered down and then powered up again
if serial communications parameters are changed.

BC4 — EIA-422 Bits/Character

Purpose:  To view or change the number of bits per character used for EIA-422
communications.

Use: PRINT format: PR BC4
LET format: LE BC4="X", where X is 7 or 8.
Field length: 1
Value: 7, 8

Remarks: 7 bits per character = 7, 8 bits per character = 8

Examples: PRINT request: PR BC4
PRINT response: 7
LET request: LE BC4="8"
LET response: #

Note: Dimension must be powered down and then powered up again if
serial communications parameters are changed.
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BD2 — EIA-232 Baud Rate
Purpose:  To view or change the baud rate used for EIA-232 communications.

Use: PRINT format: PR BD2
LET format: LE BD2="X", where X is baud rate.
Field length: 8
Value: 300, 1200, 2400, 4800, 9600, 19200

Remarks: Terminal and Dimension must have matching baud rate.

Examples: PRINT request: PR BD2
PRINT response: 489@"°"""
LET request: LE BD2="96083"
LET response: #

Note: Dimension must be powered down and then powered up again if
serial communications parameters are changed.

BD4 — EIA-422 Baud Rate
Purpose:  To view or change the baud rate used for EIA-422 communications.

Use: PRINT format: PR BD4
LET format: LE BD4="X", where X is baud rate.
Field length: 8
Value: 300, 1200, 2400, 4800, 9600, 19200

Remarks: Terminal and controller must have matching baud rate.

Examples: PRINT request: PR BD4
PRINT response: 480@""""
LET request: LE BD4="960@"
LET response: #

|:| Note: Dimension must be powered down and then powered up again if
serial communications parameters are changed.
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Purpose:

Use:

Remarks:

Examples:

Purpose:

Use:

Remarks:

Examples:

Dimension Control System

BEU — CLC Basic Engineering Units

To view or change the engineering units used with numeric CLC variables
provided with a custom feature.

PRINT format: PR BEU (V), where V is variable number (1-32).
LET format: LE BEU(V)-"XXX", where V is variable number and XXX is a
three character string.

Field length: 3

BEU(V) is used as the units for BNV(V), BHL(V), and BLL(V).
V can be any number from 1 to 32.

PRINT request: PR BEU (1)
PRINT response: F**

LET request: LE BEU (23)="C"""
LET response: #

BF — Blend Factor

To view or change the blend factor value used with cascade
control functions.

PRINT format: PR BF(L), where L is loop number.
LET format: LE BF(L)="X", where X is the blend factor.
Field length: 8

Value: XXXXXX.X (-32767 to +32767)

Blend factor is used as follows: (percent output * ratio + setpoint * blend
factor) / scale factor

PRINT request: PR BF(1)
PRINT response: ***"*"* 5
LET request: LE BF(1)="6"
LET response: #
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BHL — CLC Basic High Limit

Purpose:  To view or change the highest accepTable value for the corresponding
BNV variable.

Use: PRINT format: PR BHL(V), where V is variable number (1-32).
LET format: LE BHL(V)="X", where V is variable number, and X is anumber.
Field length: 8

Remarks:  BHL(V) is used to check operator input for BNV(V). No number higher than
BHL(V) will be accepted for BNV(V). V can be any number from 1 to 32.

Examples: PRINT request: PR BHL(1)
PRINT response: **"1@@.v
LET request: LE BHL(12)="250@"
LET response: #

BLL — CLC Basic Low Limit

Purpose:  To view or change the lowest accepTable value for the corresponding
BNV variable (custom feature).

Use: PRINT format: PR BLL(V), where V is variable number (1-32).
LET format: LE BLL(V)="X", where V is variable number, and X is a number.
Field length: 8

Remarks:  BLL(V) is used to check operator input for BNV(V). No number lower than
BLL(V) will be accepted for BNV(V). V can be any number from 1 to 32.

Examples: PRINT request: PR BLL(1)
PRINT response: “*"10.8
LET request: LE BLL(12)="@"
LET response: #
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Use:

Remarks:

Examples:

Purpose:

Use:

Remarks:

Examples:

Dimension Control System

BLV — CLC Basic List Variable

To view or change the four selections available for the corresponding
BSV variable (custom feature).

PRINT format: PR BLV(V), where V is variable number (1-32).
LET format:

LE BLV(V)="AAAAAAAA,BBBBBBBB,CCCCCCCC,DDDDDDDD", where
AAAAAAAA,BBBBBBBB,CCCCCCCC,DDDDDDDD

are 8-character strings.

Field length: 35

BLV(V) is the set of four string values which BSV(V) may take. The meaning
and use of these strings is determined by the user via CLC programming.
When changing BLV, the full 35 characters MUST be entered, with a comma
as the 9th, 18th, and 27th characters. V can be any number from 1 to 32. PR
BLV(V) is equivalent to LI BSV(V).

PRINT request: PR BLV(2)

PRINT response: Run"*"*** ,Hold™""",Abort™"",~"""""7"
LET request:
LE BLV(14)="up***""" .Down"""",Left" """ Right*"""

LET response: #

BND — CLC Basic Number of Decimals

To view or change the number of decimal places used for the corresponding
BNV, BHL, and BLL (custom feature).

PRINT format: PR BND(V), where V is variable number (1-32).
LET format: LE BND(V)="X", where V is variable number, and X is a number.
Field length: 1

BND(V) is the number of decimal places which are shown when displaying
BNV(V), BHL(V) and BLL(V). V can be any number from 1 to 32.

PRINT request: PR BND(1)
PRINT response: 2

LET request: LE BND(4)="1"
LET response: #
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BNV — CLC Basic Numeric Variable
Purpose:  To view or change a CLC numeric variable (custom feature).

Use: PRINT format: PR BNV(V), where V is variable number (1-32).
LET format: LE BNV(V)="X", where V is variable number, and X is a number.
Field length: 8

Remarks:  BNV(1) to BNV(32) are general-use numeric variables for CLC programming.
Their meaning and use is determined by the user. BHL(V) and BLL(V) control
accepTable input for BNV(V), and BND(V) and BEU(V) control how it is dis-
played on the Dimension operator interface.

Examples: PRINT request: PR BNV(4)
PRINT response: “**123.4
LET request: LE BNV(1)="100"
LET response: #

BSV — CLC Basic String Variable
Purpose:  To view or change a CLC string variable (custom feature).

Use: PRINT format: PR BSV(V), where V is variable number (1-32).
LET format: LE BSV(V)="XXXXXXXX", where V is variable number, and
XXXXXXXX is an 8 character string.
Field length: 8

Remarks:  BSV(1) to BSV(32) are general-use string-type variables for CLC program-
ming. Their meaning and use is determined by the user. BLV(V) controls the
choices available on the Dimension operator interface for BSV(V).

Examples: PRINT request: PR BSV(1)
PRINT response: Enable*"
LET request: LE BSV(1)="Disable""
LET response: #

CAG — Current Alarm Group

Purpose:  To view the number of the currently active alarm group.

Use: PRINT format: PR CAG(P), where P is the programmer number.
Field length: 8
Value: 1-5

Remarks: Displays the number of the alarm group currently being utilized. The value
of P is limited to the number of available programmers.

Examples: PRINT request: PR CAG(1)
PRINT response: “**"*"* 3
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CC — ReCycle Counter

Purpose:

Use:

Remarks:

Examples:

To monitor the number of recycles left for a programmer.

PRINT format: PR CC(P), where P is programmer.
Value: XXX
Field length: 8

Dimension can recycle (repeat a segment sequence) up to 255 times, i.e., the
recycle value can be from 0 to 255. When the recycle value reaches zero, the
programmer ignores NEXT SEG and proceeds to SEG+1.

PRINT request: PR CC(1)
PRINT response: "**"*" 10
(indicating that the programmer has 10 recycles left).

CCY — Contact Output Time-Proportioning Cycle Time

Purpose:

Use:

Remarks:

Examples:

Purpose:

Use:

Remarks:

Examples:

Dimension Control System

To view or change the cycle time of a contact output being used as a
time-proportioned output.

PRINT format: PR CCY(C), where C is contact output number.

LET format: LE CCY(C)="XXX", where C is contact output number, XXX
is number of seconds.

Field length: 3

Value: (1-255 seconds)

Default (dead start) cycle time is 0 seconds (output functions as
non-time-proportioned contact output). Range is 1 to 255 seconds.

PRINT request: PR CCY(1)
PRINT response: 300

LET request: LE CCY(1)="18"
LET response: #

CD — Calculated Rate

To view the rate calculated by the auto-tuning function.

PRINT format: PR CD(L), where L is loop number.
Field length: 8
Value: XXXXX.XX

Displays the rate that will be used if auto-tuning values are accepted.

PRINT request: PR CD(1)
PRINT response: “**"2.0@
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CEV — Current Events

Purpose:

Use:

Remarks:

Examples:

Purpose:

Use:

Remarks:

Examples:

B-42

To view or change the state into which a programmer is attempting to
place the events.

PRINT format: PR CEV(P), where P is programmer.

LET format: LE CEV(P)="XXXXXXXXXXXX" where P is programmer,

and XXXXXXXXXXXX is a 12 character string of event states.

Field length: 12

Value: If specificevents (1,2, 3,4, 5,6,7,8,9, a, b, ¢) are displayed or
included in the LET command, the rogrammer is set to turn those events

on. If underscores “_" are displayed or included in the LET command, the
programmer is set to turn events in those locations off.

The LET command will only work if the programmer's status is Hold or
PG_END. Otherwise CEV reverts to the event state programmed by the cur-
rent segment. This variable is different from EV (Event Outputs) in that EV
displays the actual current state of a single event, and CEV displays the state
into which a specific programmer is programmed to set all events.

PRINT request: PR CEV(1)
PRINT response: 1__4__7___b_

LET request: LE CEV(1)="___45__8___c"
LET response: #

Cl — Configuration Image

Allows uploading and downloading of EEPROM information (including
operator interface and network configuration).

PRINT format: PR CI(C,B), where C is CPU number, B is Block number.
LET format: LE CI(C,B)="___ " where the information

inside the quotation marks depends on the block being changed.

Field length: Block 0 = 3, all other blocks = 128. All other blocks: 128

Cl is useful in network mode only when information is being uploaded or
downloaded. Block 0 contains the number of blocks for the complete config-
uration image (e.g., 64). The information in all other blocks depends on the
block being viewed. C is always 1.

PRINT request: PR CI(1,9)

PRINT response: 64

LET request: LE CI(1,1)="@@@AFC76ED..." (128 characters).
LET response: #
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CIN — Contact In

Purpose:

Use:

Remarks:

Examples:

To view the state of a contact input.

PRINT format: PR CIN(C), where C is the contact input number
Field length: 8
Value: Tag name from one of the four possible sets of on/ off labels for contacts.

Each Dimension has four pairs of on/ off labels. Each contact input or output
can be configured to use one of these four sets of labels. So, the four pairs
might be “On” /“Off”, “Open” / “Closed”, “True” / “False” and

“Run” /“Stop” and the user can assign contact input 4 to read “Open” or
“Closed”. The CIN parameter returns the state of the contact input using the
labels chosen for the particular contact.

PRINT request: PR CIN(3)
PRINT response: Off"*"""

CJ — Cold Junction Temperature

Purpose:

Use:

Remarks:

Examples:

Purpose:

Use:

Remarks:

Examples:

Dimension Control System

To view the actual cold junction temperature for a thermocouple input.

PRINT format: PR CJ(1), where I is the input number.
Field length: 8
Value: XXXXXX.X (temperature in degrees C)

Thermocouple cold junction temperature is always expressed in degrees C.

PRINT request: PR CJ(1)
PRINT response: “**"25.0

CJE — Cold Junction Error

To view or change the cold junction error for a thermocouple input.

PRINT format: PR CJE(I), where | is input number.
LET format: LE CJE(1)="X", where | is input number and X is amount
of cold junction error compensation.

Field length: 8

Cold junction error can be set from -10.0 to +10.0°C.

PRINT request: PR CJE(1)
PRINT response: “**"" 2.2
LET request: LE CJE(1)="2.5"
LET response: #
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CM — Cascade Multiplier

Purpose:

Use:

Remarks:

Examples:

Purpose:

Use:

Remarks:

Examples:

Purpose:

Use:

Remarks:

Examples:

B-44

To view or change the multiplier used for cascade control with a
remote setpoint.

PRINT format: PR CM(L), where L is loop number.

LET format: LE CM(L)="X", where L is loop number, X is the multiplier.
Field length: 8

Value: XXXXXXXX (-32767 to +32767)

A decimal point in the multiplier is not permitted.

PRINT request: PR CM(1)
PRINT response: "**"*"" 2
LET request: LE CM(1)="3"
LET response: #

CO — Contact Out

To view the state of a contact output.

PRINT format: PR CO(C), where C is the contact output number.

Field length: 8

Value: Tag name from one of the four possible sets of on/ off labels for
contacts.

Each Dimension has four pairs of on/ off labels. Each contact input or output
can be configured to use one of these four sets of labels. So, the four pairs
might be “On” / “Off”, “Open” / “Closed”, “True” / “False” and
“Run”/“Stop” and the user can assign contact output 2 to read “Open” or
“Closed”. The CO parameter returns the state of the contact output using the
labels chosen for the particular contact.

PRINT request: PR CO(2)
PRINT response: Off*""""

CP — Calculated Gain

To view the gain calculated by the auto-tuning function.

PRINT format: PR CP(L), where L is loop number.
Field length: 8

Displays the gain that will be used if auto-tuning values are accepted.

PRINT request: PR CP(1)
PRINT response: “**"1.00

Dimension Control System

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



User’s Manual

Communications

Purpose:

Use:

Remarks:

Examples:

Purpose:

Use:

Remarks:

Examples:

Purpose:

Use:
Remarks:

Examples:

Purpose:

Use:

Remarks:

Examples:

Dimension Control System

CPG — Current PID Group

To view the currently active PID group for a programmer.

PRINT format: PR CPG(P), where P is the programmer number.
Field length: 8
Value: 1-5

Displays the number of the PID group currently being utilized. The value of
P is limited to the number of available programmers.

PRINT request: PR CPG(1)
PRINT response: *"*"*"* 2

CRS — Calculated Reset

To view the reset calculated by the auto-tuning function.

PRINT format: PR CRS(L), where L is loop number.
Field length: 8

Displays the reset that will be used if auto-tuning values are accepted.

PRINT request: PR CRS(1)
PRINT response: “**"1.0@

CS — Current Segment Number

To monitor the current segment number for a given programmer.

PRINT format: PR CS(P), where P is programmer.
Field length: 8

Dimension units have segments 0 to 255 (0 to 749 with Extended
Segments Option).

PRINT request: PR CS(1)
PRINT response: *"*"*"* 3

(The response indicates that the current segment for programmer
1is segment 3.)

CSP — Current Span Reference

To view or change the span reference determined during calibration.

PRINT format: PR CSP(1), where I is analog input number.
LET format: LE CSP(1)="X", where | is analog input number,
X is span reference value.

Field length: 8

Value: XXXX. XXX

This reference number should not be changed unless an input channel
is being recalibrated.

PRINT request: PR CSP(1)
PRINT response: “18@.323
LET request: LE CSP(1)="10@.356"
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LET response: #

CZE — Current Input Zero

To view or change the current input zero value determined during calibration.

PRINT format: PR CZE(l), where | is analog input number.

LET format: LE CZE()="X", where | is analog input number, X is input
zero value.

Field length: 8

Value: XXXXXX.X

This reference number should not be changed unless an input channel is
being recalibrated.

PRINT request: PR CZE(1)
PRINT response: "**"* 7.9
LET request: LE CZE(1)="7.7"
LET response: #

DF — Digital Filter

To monitor or change the digital filter value of an analog input.

PRINT format: PR DF(I), where | is input number.

LET format: LE DF(1)="XXX", where | is input number, XXX is filter value.
Field length: 8

Value: XXX (@ to 100)

The filter is used to “average” the input reading so that minor fluctuations
are eliminated. The digital filter setting may be from 0 to 100; the higher
the number, the greater the amount of filtering. When set to 0, the filtering
feature is disabled.

PRINT request: PR DF(1)
PRINT response: “*""*** )
LET request: LE DF(1)="12"
LET response: #

DH — Direct Output High Limit

To monitor or change the direct output high limit (DH) for a control loop.
This feature allows the user to set the maximum output percentage for
direct outputs.

PRINT format: PR DH(L), where L is loop.
LET format: LE DH(L)="XXX.X"

Field length: 8

Value: XXX.X

The high limit can be set anywhere from 00.0% to 100.0%. The direct output
high limit can never be less than the direct output low limit.

PRINT request: PR DH(1)
PRINT response: ""100.00
LET request: LE DH(1)="90.060"
LET response: #

Dimension Control System
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DL — Direct Output Low Limit

To monitor or change the direct output low limit (DL) for a control loop. This
feature allows the user to set the minimum output percentage for direct outputs.

PRINT format: PR DL(L), where L is loop.
LET format: LE DL(L)="XXX.X"

Field length: 8

Value: XXX.X

The low limit can be set anywhere from 00.0% to 100.0%. The direct output
low limit can never be greater than the direct output high limit.

PRINT request: PR DL(1)
PRINT response: “**"0.00
LET request: LE DL(1)="108.8"
LET response: #

DO — Direct Output (in percent)

To monitor or change the direct output.

PRINT format: PR DO(L), where L is loop.
LET format: LE DO(L)="XXX.X"

Field length: 8

Value: XXX.X (0.00-100.00)

The direct output may be monitored (displayed) at any time. Control out-
puts may be changed only when the control loop is in the manual mode.

PRINT request: PR DO(1)
PRINT response: “**50.00
LET request: LE DO(1)="75"
LET response: #

DOW — Day of Week Start

To view or change the day of the week on which a specific programmer
is to start.

PRINT format: PR DOW(P), where P is programmer number.
LET format: LE DOW(P)="X", where P is programmer number, X is day of week.
Field length: 8

Value: See remarks.

Enter days as follows: Sunday, Monday, Tuesday, Wednesday, Thursday,
Friday, Saturday.

PRINT request: PR DOW(1)

PRINT response: Sunday""

LET request: LE DOW(1)="Monday"""
LET response: #
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DT — Date

To monitor or set the date.

PRINT format: PR DT

LET format: LE DT="MM/DD/YY"
Field length: 8

Value: MM /DD/YY

MM = month, DD = day, YY = year.

PRINT request: PR DT 93
PRINT response: 12/@3/89
LET request: LE DT="12/15/93"
LET response: #

DV — Deviation

To monitor the deviation.

PRINT format: PR DV(L), where L is loop.
Field length: 8

Value: Depends on the range in use.

The format for the deviation value matches the range in use.

PRINT request: PR DV(1)
PRINT response: ***"21.3

EO2 — EIA-232 Terminal Echo Mode

To view or change the terminal echo mode (on/off) used during EIA-232
communications.

PRINT format: PR EO2

LET format: LE EO2="X", where X is echo mode.
Field length: 8

Value: See remarks.

Echo mode on = ON
Echo mode off = OFF

PRINT request: PR EO2

PRINT response: ON"**""*

LET request: LE EO2="0FF"""*" "
LET response: #

|:| Note: Dimension must be powered down and then powered up again if
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EO4 — EIA-422 Terminal Echo Mode

To view or change the terminal echo mode (on/off) used during
EIA-422 communications.

PRINT format: PR EO4
LET format: LE E04="X", where X is echo mode.
Field length: 8

Value: See remarks.

Echo mode on = ON
Echo mode off = OFF

PRINT request: PR EO4

PRINT response: ON*"""""

LET request: LE EO4="0FF""""" "
LET response: #

|:| Note: Dimension must be powered down and then powered up again if
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Dimension Control System

serial communications parameters are changed.

EU — Engineering Units

To monitor or select the engineering units of an analog input.

PRINT format: PR EU(1), where I is input.
LET format: LE EV(1)="XXX", where | is input and XXX is the 3
alphanumeric characters.

Field length: 3
F = Fahrenheit, C = Celsius, and XXX = Linear.

Linear engineering units are user-configurable.

PRINT request: PR EU(1)
PRINT response: “C*

LET request: LE EV(3)="%"H"
LET response: #

EV — Event Outputs

To monitor the actual state of the programmed event outputs.

PRINT format: PR EV(E), where E is event # (1-12).
Field length: 8
Value: “ON” or “OFF”

This reports the on/ off state of the Dimension events. Each programmer
may set them, but each event has only one state at a time.

PRINT request: PR EV(1)
PRINT response: OFF"*""*
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FPC — Full Passcode

To view or change the passcode required to change the security access level
to "FULL" status.

PRINT format: PR FPC

LET format: LE FPC="X", where X is passcode.
Field length: 8

Value: XX-XX-XX

The FULL passcode permits access to all system Operation and Configuration
functions.

PRINT request: PR FPC

PRINT response: 81-@2-03

LET request: LE FPC="@1-03-05"
LET response: #

GAS — Global Alarm Status

To view global alarm status.

PRINT format: PR GAS
Field length: 8
Value: No_Alarm, Alarm

No active global alarm = No_Alarm
Active global alarm = Alarm

PRINT request: PR GAS
PRINT response: No_Alarm

GN — Gain

To view or change the actual gain (proportional) value.

PRINT format: PR GN(L), where L is loop.

LET format: LE GN(L)="X", where L is loop and X is the new gain value.
Field length: 8

Value: XX. XX

This system variable prints the actual gain value for a control loop. LET sets
gain for the current PID group.

PRINT request: PR GN(1)
PRINT response: **""3.5@
LET request: LE GN(2)="1.00"
LET response: #

Dimension Control System
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To view or change the hardware handshaking mode (on/ off) used during
EIA-232 communications.

PRINT format: PR HH2

LET format: LE HH2="X", where X is handshaking mode.
Field length: 8

Value: Enable, Disable

Hardware handshaking on = Enable, Hardware handshaking off = Disable
PRINT request: PR HH2
PRINT response: Disable”

LET request: LE HH2="Enable*""
LET response: #

Note: Dimension must be powered down and then powered up again if
serial communications parameters are changed.

HH4 — EIA-422 Hardware Handshaking

To view or change the hardware handshaking mode (on/ off) used during
EIA-422 communications.

PRINT format: PR HH4

LET format: LE HH4="X", where X is handshaking mode.
Field length: 8

Value: Enable, Disable

Hardware handshaking on = Enable, Hardware handshaking off = Disable
PRINT request: PR HH4
PRINT response: Disable”

LET request: LE HH4="Enable"""
LET response: #

|:| Note: Dimension must be powered down and then powered up again if
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Remarks:

Examples:

Dimension Control System

serial communications parameters are changed.

IH — Input High Alarm

To view or change the input high alarm limit for an analog input.

PRINT format: PR IH(1), where I is analog input number.

LET format: LE IH(1)="X", where | is analog input number, X is input
high alarm limit value.

Field length: 8

Range is dependent on input range.

PRINT request: PR IH(I)
PRINT response: *"*"25.6
LET request: LE IH(1)="29.2"
LET response: #
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IHL — Input High Limit

To view or change the input high limit for an analog input.

PRINT format: PR IHL(I), where | is analog input number.

LET format: LE IHL(1)="X", where I is analog input number, X is input
high limit value.

Field length: 8

The value range defaults to the range of the configured input type. The set-
point and process variable will never exceed this limit. PID calculations

and other limits are affected when a change is made.

PRINT request: PR IHL(l)
PRINT response: “"*"25.6
LET request: LE IHL(1)="29.2"
LET response: #

IHY — Input Alarm Hysteresis

To view or change the hysteresis value of an input alarm.

PRINT format: PR IHY(l), where | is input number.
LET format: LE IHY(I)="XXXXXX.X", where I is input number,
XXXXXX.X is hysteresis value.

Field length: 8
Value: XXXXXX.X (-1392.8 to +1392.8)

Range is same as input range (e.g. IHL ILL)

PRINT request: PR IHY(I)
PRINT response: “**"11.0
LET request: LE IHY(1)="13"
LET response: #

IL — Input Low Alarm

To view or change the input low alarm limit for an analog input.

PRINT format: PR IL(I), where | is analog input number.
LET format: LE IL(1)="X", where | is analog input number, X is input
low alarm limit value.

Field length: 8
Range is dependent on input range.

PRINT request: PR IL
PRINT response: “**"12.5
LET request: LE IL(1)="14.2"
LET response: #

Dimension Control System
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ILL — Input Low Limit

To view or change the input low limit for an analog input.

PRINT format: PR ILL(I), where | is analog input number.

LET format: LE ILL(1)="X", where | is analog input number, X is input
low limit value.

Field length: 8

The value range defaults to the range of the configured input type. The set-
point and process variable will never exceed this limit. PID calculations and
other limits are affected when a change is made.

PRINT request: PR ILL(1)
PRINT response: ***"12.2
LET request: LE ILL(1)="16.3"
LET response: #

ILT — Input Alarm Latch

To view or change whether an alarm condition for a given input will be
latched or unlatched when an alarm occurs. Setting applies to both high
and low alarms.

PRINT format: PR ILT(l), where | is input number.

LET format: LE ILT(I)="X", where I is input number, X is Latch or
Unlatch.

Field length: 8

Value: Latch, Unlatch

Alarm condition latched = Latch, Alarm condition unlatched = Unlatch

PRINT request: PR ILT(1)

PRINT response: Latch**"

LET request: LE ILT(1)="Unlatch*"
LET response: #

LG — Logic Screen Titles

To view or change the titles of Logic Display screens.

STAG format: STAG LG(S), where S is a logic screen number.
CTAG format: CTAG LG(S)="X", where S is logic screen number, X is
screen title.

Field length: 8
Default screen titles include LOGIC__1 through LOGIC__8.

STAG request: STAG LG(1)

STAG response: LOGIC__1

CTAG request: CTAG LG(1)="LOG1"""*"
CTAG response: #
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LND — Linear Analog Input Decimal Position

To view or change the decimal position for a linear analog input.

PRINT format: PR LND(I), where | is analog input number.
LET format: LE LND(1)="X", where | is analog input number, X is
number representing decimal position.

Field length: 1

Value: decimal position (1-5)

This variable can be changed only for linear analog inputs.
PRINT request: PR LND(1)

PRINT response: 3

LET request: LE LND(1)="2"
LET response: #

LNS — Linear Analog Input Span

To view or change the span for a linear analog input determined during cali-
bration.

PRINT format: PR LNS(1), where I is analog input number.

LET format: LE LNS(I)="X", where I is analog input number, X is span
value.

Field length: 8

Value: 0 to 100 percent

This number defaults to 100 percent.

PRINT request: PR LNS(1)
PRINT response: “100.000

LET request: LE LNS(1)="99.356"
LET response: #

LNZ — Linear Analog Input Zero

To view or change the input zero value for a linear analog input determined
during calibration.

PRINT format: PR LNZ(1), where I is analog input number.
LET format: LE LNZ(1)="X", where | is analog input number, X is input
zero value.

Field length: 8
Value: XXXXXX.X

This value defaults to zero percent.

PRINT request: PR LNZ(1)
PRINT response: "**"* 2.0
LET request: LE LNZ(1)="2.2"
LET response: #
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LP — Loop Screen Titles

To view or change the titles of Loop Display screens.

STAG format: STAG LP(S), where S is a loop screen number.
CTAG format: CTAG LP(S)="X", where S is loop screen number, X is
screen title.

Field length: 8
Default screen titles include LOOP___1 through LOOP___8.

STAG request: STAG LP(1)
STAG response: LOOP___1

CTAG request: CTAG LP(1)="LP1""""" "
CTAG response: #

LPC — Limited Passcode

To view or change the passcode required to change the security access level
to "LIMITED" status.

PRINT format: PR LPC

LET format: LE LPC="X", where X is passcode.
Field length: 8

Value: XX-XX-XX

The LIMITED passcode permits access to all system Operation functions.

PRINT request: PR LPC

PRINT response: @3-@2-01

LET request: LE LPC="@5-@3-01"
LET response: #

LS — Loop Status

To set a control loop’s mode of operation (auto or manual).

PRINT format: PR LS(L), where L is loop.
LET format: LE LS(L)="M" or “A"

Field length: 8

Value: Manual or Auto

In the LET message above:

A = Control loop is in the automatic mode.

M = Control loop is in the manual mode.

In the manual mode, the operator may adjust the output.

No control action occurs in the manual mode.

In the auto mode, the output is determined automatically by the PID feature.

PRINT request: PR LS(1)
PRINT response: Auto™"""
LET request: LE LS(1)="M"
LET response: #
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MC1 — Macro Name #1

To view or change the tag name for Macro Key 1 displayed on the Operator
Interface display.

STAG format: STAG MC1
CTAG format: CTAG MC1="X", where X is tag name.
Field length: 8

Default tag name is [START].

STAG request: STAG MC1

STAG response: [START]"

CTAG request: CTAG MC1="0N"""""" "
CTAG response: #

MC2 — Macro Name #2

To view or change the tag name for Macro Key 2 displayed on the Operator
Interface display.

STAG format: STAG MC2
CTAG format: CTAG MC2="X", where X is tag name.
Field length: 8

Default tag name is [STOP].

STAG request: STAG MC2

STAG response: [STOP]""

CTAG request: CTAG MC2="0FF""""" "
CTAG response: #

Ml — Memory Image

Allows uploading and downloading of battery-backed memory (including
patching and parameters).

PRINT format: PR MI(C,B), where C is CPU number, B is Block number.

LET format: LE MI(C,B)=""

where the information inside quotation marks varies according to the block
being changed.

Field length: Block 0 = 3, all other blocks = 128

Memory image is useful in network mode only when downloading or
uploading information.

Block 0 contains the number of blocks for the complete memory image

(e.g., 64). All other blocks contain different information depending on which
block is viewed. C is always 1.

PRINT request: PR MI(1,0)
PRINT response: 64

LET request: LE MI(1,1)="@0@@AFC76ED..." (128 characters)
LET response: #

Dimension Control System
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MR — Manual Reset

To monitor or change the manual reset (bias) value.

PRINT format: PR MR(L), where L is Loop.
LET format: LE MR(L)="+-XX.X"

Field length: 8

Value: +-XX.X (=100.00 to 100.00)

Manual reset adds a fixed bias onto the control calculation when a control
loop is in automatic mode.

PRINT request: PR MR(1)
PRINT response: “**"0.0@
LET request: LE MR(1)="2.00"
LET response: #

NA2 — EIA-232 Network Address

To view or change the network address of the controller for EIA-232
communications in network mode.

PRINT format: PR NA2

LET format: LE NA2="X", where X is network address number.
Field length: 2

Value: Network address 1 through 99.

This address (1-99) must match on both the host computer and the control-
ler.

PRINT request: PR NA2
PRINT response: @1

LET request: LE NA2="23"
LET response: #

Note: Dimension must be powered down and then powered up again if
serial communications parameters are changed.

NA4 — EIA-422 Network Address

To view or change the network address of the controller for EIA-422
communications in network mode.

PRINT format: PR NA4

LET format: LE NA4="X", where X is network address number.
Field length: 8

Value: Network address 1 through 99.

This address (1-99) must match on both the host computer and the controller.
PRINT request: PR NA4
PRINT response: "**"** 22

LET request: LE NA4="23"
LET response: #
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serial communications parameters are changed.

NAI — Number of Analog Inputs

To view the number of analog inputs used by the Dimension.

PRINT format: PR NAI
Field length: 2

Dimension accommodates up to six analog inputs per card, with a
maximum of three cards per Dimension.

PRINT request: PR NAI
PRINT response: @4

NAO — Number of Analog Outputs

To view the number of analog outputs used by the instrument.

PRINT format: PR NAO
Field length: 2
Value: See remarks.

Dimension accommodates up to four analog outputs per card, with a
maximum of three cards per Dimension.

PRINT request: PR NAO
PRINT response: @4

NCI — Number of Contact Inputs

To view the number of contact inputs used by the Dimension.

PRINT format: PR NCI
Field length: 2

Value: See remarks.

Dimension can have both local and remote contacts. This variable returns
the total number of them configured as contact inputs.

PRINT request: PR NCI
PRINT response: @8

NCO — Number of Contact Outputs

To view the number of contact outputs used by the Dimension.

PRINT format: PR NCO
Field length: 2
Value: See remarks.

Dimension can have both local and remote contacts. This variable returns
the total number of them configured as contact outputs.

PRINT request: PR NCO
PRINT response: @4

Dimension Control System
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To monitor the number of loops in a Dimension.

PRINT format: PR NL
Field length: 2

Dimension units have up to 8 PID control loops.

PRINT request: PR NL
PRINT response: @2

NM2 — EIA-232 Network/Terminal Mode

Purpose:

Use:

Remarks:

Examples:

To view or change the protocol (network/terminal) mode used for EIA-232
communications.

PRINT format: PR NM2
LET format: LE NM2="X", where X is mode.
Field length: 8

Terminal mode = Terminal

Network mode = Network

PRINT request: PR NM2

PRINT response: Terminal

LET request: LE NM2="Network™"
LET response: #

|:| Note: Dimension must be powered down and then powered up again if
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Dimension Control System

serial communications parameters are changed.

NM4 — EIA-422 Network/Terminal Mode

To view or change the protocol (network/terminal) mode used for EIA-422
communications.

PRINT format: PR NM4
LET format: LE NM4="X", where X is mode.
Field length: 8

Terminal mode = Terminal
Network mode = Network
PRINT request: PR NM4

PRINT response: Terminal
LET request: LE NM4="Network""

LET response: #

Note: Dimension must be powered down and then powered up again if
serial communications parameters are changed.
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NP — Number of Programmers

To monitor the number of programmers in a Dimension.

PRINT format: PR NP
Field length: 2
Value: XX

Dimension units have up to 8 programmers.

PRINT request: PR NP
PRINT response: @84

NS — Number of Segments

To monitor the number of segments in a Dimension.

PRINT format: PR NS(P), where P is programmer.
Field length: 3
Value: XXX

Dimensions have a single Table of 750 segments which are shared by all
programmers. This parameter returns the same number no matter what P is.

PRINT request: PR NS(1)
PRINT response: 256

OA — Output Action

To view or change the output action of a loop output for auto tuning.

PRINT format: PR OA(L), where L is loop number.
LET format: LE OA(L)="X", where X is output action type.
Field length: 8

Value: Reverse, Direct

Output action types = Reverse, Direct

PRINT request: PR 0A(1)
PRINT response: Direct*"
LET request: LE OA(1)="Reverse"

LET response: #
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Used for auto tuning. To view or change an analog output value.

PRINT format: PR 0C(L), where L is loop number.

LET format: LE OC(L)="X", where L is loop number and X is output
change.

Field length: 8

Value: 0.0 to 100.0 percent

To change an output value, type the percentage by which you wish to
increase (bump) the output. The example below reflects an output increase
from 5 to 15 percent.

PRINT request: PR 0C(1)
PRINT response: “**"5.0@
LET request: LE 0C(1)="1@"
LET response: #

OLS — Analog Output Linear Span

Purpose:

Use:

Remarks:

Examples:

Purpose:

Use:

Remarks:

Examples:

Dimension Control System

To view or change the span for a linear analog output determined during
calibration.

PRINT format: PR OLS(0), where @ is output number.

LET format: LE OLS(0)="X", where @ is loop number, X is span value.
Field length: 8

Value: XXXX. XXX (0.0 to 100.0 percent)

This number defaults to 100 percent.

PRINT request: PR OLS(1)
PRINT response: “100.000

LET request: LE OLS(1)="99.500"
LET response: #

OLZ — Analog Output Linear Zero

To view or change the zero value for a linear analog output determined dur-
ing calibration.

PRINT format: PR OLZ(0), where O is output number.

LET format: LE OLZ(0)="X", where 0 is output number, X is zero value.
Field length: 8

Value: XXXX. XXX

This number defaults to zero percent.

PRINT request: PR OLZ(1)
PRINT response: "*"0.00@

LET request: LE OLZ(1)="1.400"
LET response: #
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OT — Output
Purpose:  To view or change the output of a loop.

Use: PRINT format: PR OT(L), where L is loop number.
LET format: LE OT(L)="X", where X is output value.
Field length: 8
Value: -100.0 to 100.0 percent

Remarks: Range is from —100 to +100 percent, where —100 is full reverse out and +100 is
full direct out. In this way, the output of specific loops can be changed.

Examples: PRINT request: PR OT(1)
PRINT response: "**** 100
LET request: LE OT(1)="-1@0"
LET response: #

OV — Overview Screen Titles
Purpose:  To view or change the titles of Overview Display screens.

Use: STAG format: STAG 0V(S), where S is overview screen number.
CTAG format: CTAG 0V(S)="X", where S is overview screen number, X
is screen title.

Field length: 8

Value: See remarks.

Remarks: Default screen titles include OVIEW__1 through OVIEW__8.

Examples: STAG request: STAG 0V(1)
STAG response: OVIEW__1
CTAG request: CTAG OV(1)="0OVW1"""""
CTAG response: #

P1 — Programmer 1 Profile Values
Purpose:  To view or change a given profile value (loop setpoint) for the first programmer.

Use: PRINT format: PR P1(P), where P is profile number.
LET format: LE P1(P)="X", where P is profile number and X is the
setpoint value for profile P.

Field length: 8

Value: Any valid setpoint, depends on range in use.

Remarks: This parameter is the setpoint loop 1 will have if loop 1 is configured to take
its setpoint from the selected programmer. A LET command for P1(P) will be
overridden if programmer 1 is in the “Run” mode.

See the description of the SPS (Setpoint Source) parameter for more
information on configuring a loop to take its setpoint from a given
programmer.

Examples: PRINT request: PR P1(1)
PRINT response: “*"98.60
LET request: LE P1(3)="100.7"
LET response: #
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P2 — Programmer 2 Profile Values

To view or change a given profile value (loop setpoint) for the second
programmer.

PRINT format: PR P2(P), where P is profile number.
LET format: LE P2(P)="X", where P is profile number and X is the
setpoint value for profile P.

Field length: 8

Value: Any valid setpoint, depends on range in use.

This parameter is the setpoint loop 2 will have if loop 2 is configured to take
its setpoint from the selected programmer. A LET command for P2(P) will be
overridden if programmer 2 is in the “Run” mode.

See the description of the SPS (Setpoint Source) parameter for more
information on configuring a loop to take its setpoint from a given
programmer.

PRINT request: PR P2(1)
PRINT response: """98.60
LET request: LE P2(3)="180.7"
LET response: #

P3 — Programmer 3 Profile Values

To view or change a given profile value (loop setpoint) for the third pro-
grammer.

PRINT format: PR P3(P), where P is profile number.
LET format: LE P3(P)="X", where P is profile number and X is the setpoint
value for profile P.

Field length: 8

Value: Any valid setpoint, depends on range in use.

This parameter is the setpoint loop 3 will have if loop 3 is configured to take
its setpoint from the selected programmer. A LET command for P3(P) will be
overridden if programmer 3 is in the “Run” mode.

See the description of the SPS (Setpoint Source) parameter for more
information on configuring a loop to take its setpoint from a given
programmer.

PRINT request: PR P3(1)
PRINT response: *"*98.6@
LET request: LE P3(3)="100.7"
LET response: #
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P4 — Programmer 4 Profile Values

To view or change a given profile value (loop setpoint) for the fourth pro-
grammer.

PRINT format: PR P4(P), where P is profile number.
LET format: LE P4(P)="X", where P is profile number and X is the setpoint
value for profile P.

Field length: 8

Value: Any valid setpoint, depends on range in use.

This parameter is the setpoint loop 4 will have if loop 4 is configured to take
its setpoint from the selected programmer. A LET command for P4(P) will be
overridden if programmer 4 is in the “Run” mode.

See the description of the SPS (Setpoint Source) parameter for more
information on configuring a loop to take its setpoint from a given
programmer.

PRINT request: PR P4(1)
PRINT response: “*"98.60
LET request: LE P4(3)="100.7"
LET response: #

P5 — Programmer 5 Profile Values

To view or change a given profile value (loop setpoint) for the fifth programmer.

PRINT format: PR P5(P), where P is profile number.
LET format: LE P5(P)="X", where P is profile number and X is the setpoint
value for profile P.

Field length: 8

Value: Any valid setpoint, depends on range in use.

This parameter is the setpoint loop 5 will have if loop 5 is configured to take
its setpoint from the selected programmer. A LET command for P5(P) will be
overridden if programmer 5 is in the “Run” mode.

See the description of the SPS (Setpoint Source) parameter for more
information on configuring a loop to take its setpoint from a given
programmer.

PRINT request: PR P5(1)
PRINT response: “*"98.60
LET request: LE P5(3)="100.7"
LET response: #
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P6 — Programmer Profile 6 Values

To view or change a given profile value (loop setpoint) for the sixth
programmer.

PRINT format: PR P6(P), where P is profile number.
LET format: LE P6(P)="X", where P is profile number and X is the setpoint
value for profile P.

Field length: 8

Value: Any valid setpoint, depends on range in use.

This parameter is the setpoint loop 6 will have if loop 6 is configured to take
its setpoint from the selected programmer. A LET command for P6(P) will be
overridden if programmer 6 is in the “Run” mode.

See the description of the SPS (Setpoint Source) parameter for more
information on configuring a loop to take its setpoint from a given
programmer.

PRINT request: PR P6(1)
PRINT response: """98.60
LET request: LE P6(3)="180.7"
LET response: #

P7 — Programmer 7 Profile Values

To view or change a given profile value (loop setpoint) for the seventh
programmer.

PRINT format: PR P7(P), where P is profile number.

LET format: LE P7(P)="X", where P is profile number and X is the
setpoint value for profile P.

Field length: 8

Value: Any valid setpoint, depends on range in use.

This parameter is the setpoint loop 7 will have if loop 7 is configured to take
its setpoint from the selected programmer. A LET command for P7(P) will be
overridden if programmer 7 is in the “Run” mode.

See the description of the SPS (Setpoint Source) parameter for more
information on configuring a loop to take its setpoint from a given
programmer.

PRINT request: PR P7(1)
PRINT response: *"*98.6@
LET request: LE P7(3)="100.7"
LET response: #
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P8 — Programmer 8 Profile Values

To view or change a given profile value (loop setpoint) for the eighth
programmer.

PRINT format: PR P8(P), where P is profile number.
LET format: LE P8(P)="X", where P is profile number and X is the setpoint
value for profile P.

Field length: 8

Value: Any valid setpoint, depends on range in use.

This parameter is the setpoint loop 8 will have if loop 8 is configured to take
its setpoint from the selected programmer. A LET command for P8(P) will be
overridden if programmer 8 is in the “Run” mode.

See the description of the SPS (Setpoint Source) parameter for more
information on configuring a loop to take its setpoint from a given
programmer.

PRINT request: PR P8(1)
PRINT response: “*"98.60
LET request: LE P8(3)="100.7"
LET response: #

PDD — Power Down Date

To view the date on which the Dimension was last powered down.

PRINT format: PR PDD
Field length: 8
Value: MM/DD/YY

Displayed in standard month/day/year format.

PRINT request: PR PDD
PRINT response: @8/15/9@

PDT — Power Down Time

To view the time at which the Dimension was last powered down.

PRINT format: PR PDT
Field length: 8
Value: HH:MM:SS

Displayed in standard hours/minutes/seconds 24-hour time format.

PRINT request: PR PDT
PRINT response: @4:19:22
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PG — Programmer Screen Titles

To view or change the titles of Programmer Display screens.

STAG format: STAG PG(S), where S is programmer screen number.
CTAG format: CTAG PG(S)="X", where S is programmer screen number,
X is screen title.

Field length: 8

Default screen titles include PROGRUN1 through PROGRUNS.

STAG request: STAG PG(1)

STAG response: PROGRUN1

CTAG request: CTAG PG(1)="PGM1"""""
CTAG response: #

PID — PID Group

To display or change the PID parameters for a specific loop and specific
group number.

PRINT format: PR PID(L,G), where L is loop, G is group.

LET format: LE PID(L,G)"X,Y,Z", where L is loop, G is group, and X,
Y, and Z are gain, reset and rate respectively.

Field length: 26

Each control loop has five different groups of PID parameters (1-5). If a loop
has dual PID Type (PT), Group 1 is always the reverse-acting PID parame-
ters and Group 2 is always the direct-acting PID parameters. If a loop has
single PID Type, then Group 1 is used no matter whether reverse or direct
acting. If the PID Type is programmed, then all 5 groups may be used,
depending on the current programmer segment.

PRINT request: PR PID(1,1)

PRINT response: “**"1.00,""""0.60,""""0.00
LET request: LE PID(1,2)="3.5,2.5,.5"

LET response: #
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PS — Programmer Mode Status

Purpose: To monitor or change the programmer’s mode of operation. This system
variable can start or hold a programmer.

Use: PRINT format: PR PS(P), where P is programmer number.
LET format: LE PS(P)="X", where P is programmer number and X is R,
S, or H.
Field length: 8

Remarks: The programmer mode system variable has two different formats: one
for displaying (PRINT commands) and one for changing the status
(LET commands).
Status display (PRINT commands):
““““ = Run mode.
Hold**** = Hold mode.
PG_END"" = Programmer in hold after completing a program run.
Programmer status change format (LET command):
R =PrgMode placed into run mode at current segment.
H =PrgMode placed into hold mode.

S = Starts a programmer run starting at segment in P54
(operator start segment)

Dimension considers a start command from the network (using PS) as an

Operator start. In order to start a Fro rammer using the PS variable, the
rogrammer must be configured for Operator start. The CONF_PRG screen
or programmer X should have the OPStart field set to "OPStrt@X".

Examples: PRINT request: PR PS(1)
PRINT response: Run""*"""
LET request: LE PS(1)="S"
LET response: #

PS1 — Programmer Start Segment 1 (Remote Start)

Purpose:  This parameter is the same as RSS. See RSS.

PS2 — Programmer Start Segment 2

Purpose: Unused, reserved for future use.
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PS3 — Programmer Start Segment 3 (Time-of-Day Start)

To view or change the state of the Time-of-Day Start segment of the selected
programmer.

PRINT format: PR PS3(P), where P is programmer.

LET format: LE PS3(P)="X", where P is programmer number, X a
segment number.

Field length: 8

Value: 0-255 (0-749 with Extended Segments Option)

This is the segment where the indicated programmer will start if started by
the Time-of-Day Start feature.

PRINT request: PR PS3(1)
PRINT response: "*2

LET request: LE PS3(4)="20"
LET response: #

PS4 — Programmer Start Segment 4 (Operator Start)

To view or change the Operator Start segment for a particular programmer.

PRINT format: PR PS4(P), where P is programmer).

LET format: LE PS4(P)="X", where P is programmer number, X is a
segment number.

Field length: 8

Value: 0-255 (0-749 with Extended Segments Option)

This is the segment where the indicated programmer will start if started by
the operator from the Dimension graphic operator interface or by use of the
command LE PS(P)="S".

PRINT request: PR PS4(2)
PRINT response: ~~1

LET request: LE PS4(3)="5"
LET response: #
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PT — PID Type
Purpose:  To view or change the PID type for a control loop.

Use: PRINT format: PR PT(L), where L is loop.
LET format: LE PT(L)="X", where X is S, D, P or A.
Field length: 1

Remarks:  PID type determines whether a control loop uses single PID (S), dual PID
(D), programmed PID (P), or Select Adaptive (A).
The PID system variable sets or views the values for each group, whereas
the PT system variable sets or views the type of PID control.
When programmed PID is selected, the programmer determines the PID
group to be used for each segment in the programmer.

Examples: PRINT request: PR PT(1)

PRINT response: Single
LET request: LE PT(1)="D"
LET response: #

Valid LET Requests: ~ Single (orS)
Dual (orD)
Programmed (or P)
AdaptSel (or A)

Dimension responses
to PRINT requests: ~ Single_ _

Dual _ _
Progrmmed
AdaptSel

|:| Note: Underscore represents trailing spaces.

PUD — Power Up Date
Purpose:  To view the date on which the Dimension was last powered up.

Use: PRINT format: PR PUD
Field length: 8
Value: MM/DD/YY

Remarks: Displayed in standard month/day/year format.
Examples: PRINT request: PR PUD
PRINT response: @8/16/90

PUT — Power Up Time
Purpose: To view the time at which the Dimension was last powered up.

Use: PRINT format: PR PUT
Field length: 8
Value: HH:MM:SS

Remarks: Displayed in standard hours/minutes/seconds 24-hour time format.

Examples: PRINT request: PR PUT
PRINT response: #6:21:01
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PV — Process Variable
Purpose:  To monitor the process variable of a control loop.

Use: PRINT format: PR PV(L), where L is loop.
Field length: 8

Remarks:  The format for the process variable value matches the range in use.

Examples: PRINT request: PR PV(1)
PRINT response: *"*25.74

QS2 — EIA-232 Xon/Xoff Mode
Purpose:  To view or change the state of the Xon/Xoff mode for EIA-232 communications.

Use: PRINT format: PR QS2
LET format: LE QS2="x", where x is the state of the Xon/Xoff
communications mode.
Field length: 8
Value: Enable, Disable

Remarks: Xon/Xoff enabled = Enable
Xon/Xoff disabled = Disable

Examples: PRINT request: PR QS2
PRINT response: Disable”
LET request: LE QS2="Enable"""
LET response: #

Note: Dimension must be powered down and then powered up again if
serial communications parameters are changed.

QS4 — EIA-422 Xon/Xoff Mode
Purpose:  To view or change the state of the Xon/Xoff mode for EIA-422 communications.

Use: PRINT format: PR QS4
LET format: LE QS4="x", where x is the state of the XON/XOFF
communications mode.
Field length: 8
Value: Enable, Disable

Remarks: Xon/Xoff enabled = Enable
Xon/Xoff disabled = Disable

Examples: PRINT request: PR QS4
PRINT response: Disable”
LET request: LE QS4="Enable*""
LET response: #

|:| Note: Dimension must be powered down and then powered up again if
serial communications parameters are changed.
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RH — Reverse Output High Limit

Purpose:  To monitor or change the reverse output high limit (RH). This feature allows
the user to set the maximum output percentage for reverse outputs.

Use: PRINT format: PR RH(L), where L is loop.
LET format: LE RH(L)="XXX.X", where L is loop and X is the limit.
Field length: 8
Value: XXX.X (0.0 to 100.0%)

Remarks:  The reverse output high limit (RH) can never be less than the reverse output
low limit (RL).

Examples: PRINT request: PR RH(1)
PRINT response: “*100.00
LET request: LE RH(1)="50"
LET response: #

R

— Recipe Image
Purpose: Permits uploading and downloading of recipe information.

Use: PRINT format: PR Rl (C,B), where C is CPU number, B is block number.
LET format: LE RI(C,B)="x", where C is CPU number, B is block
number, x is the block of information being read or written.

Field length: Block 0 = 3, all other blocks = 128

Value: See remarks.

Remarks: Rl is useful in the network mode only, when information is being uploaded
or downloaded. This function creates a direct image of memory storing rec-
ipe values only (profiles, segment time, recycles, segments, alarm groups,
PID groups). Block 0 contains the number of blocks for the complete recipe
image. The information in all other blocks depends on the block being
viewed. C is always 1.

Examples: PRINT request: PR QS(1,0)
PRINT response: 128
LET request: LE QS(1,1)="0@@AFC76ED..." (128 characters)
LET response: #

RL — Reverse Output Low Limit

Purpose:  To monitor or change the reverse output low limit (RL). This feature allows
the user to set the minimum output percentage for reverse outputs.

Use: PRINT format: PR RL(L), where L is loop.
LET format: LE RL(L)="XXX.X", where L is loop and X is the limit.
Field length: 8
Value: XXX.X (0.0 to 100.0%)

Remarks: The reverse output low limit (RL) can never be greater than the reverse out-
put high limit (RH).

Examples: PRINT request: PR RL(1)
PRINT response: “*"75.80
LET request: LE RL(1)="25"
LET response: #
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RO — Reverse Output (in percent)

To monitor or change the reverse output for a control loop.
PRINT format: PR RO(L), where L is loop.
LET format: LE RO(L)="XXX.X", where L is loop and X is the new
reverse output value.
Field length: 8
Value: XXX.X (0.0 to 100.00%)
The reverse output (RO)may be monitored (displayed) at any time.
Control outputs may be changed only when the Dimension is in manual
mode.
PRINT request: PR RO(1)
PRINT response: "*""15.@
LET request: LE RO(1)="20@"
LET response: #
RS — Reset
To monitor or change the reset (integral) value currently in use for a control
loop.
PRINT format: PR RS(L), where L is loop.
LET format: LET RS(1)="X", where L is loop and X is the reset value.
Field length: 8
Value: XX.XX
This system variable prints or changes the actual reset value currently in use
for a control loop.
PRINT request: PR RS(1)

PRINT response: “**"1.0@
LET request: LE RS(1)="2.00"
LET response: #

RSD — Response Speed

To view or change the process speed (fast, medium, slow) for which you
wish to auto-tune parameters.

PRINT format: PR RSD(L), where L is loop number.
LET format: LE RSD(L)="x", where L is loop number, x is response type.

Field length: 8

Value: Fast, Medium, Slow

Before auto-tuning a loop, select the response speed of the process you are
controlling. A process which responds quickly to a change in control output
will be tuned differently from a process which responds slowly.

PRINT request: PR RSD(1)

PRINT response: Fast™""*

LET request: LE RSD(1)="Medium"""
LET response: #
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RSS — Remote Start Segment
Purpose:  To change or view the remote start segment for a given programmer.

Use:  PRINT format: PR RSS(P), where P is programmer.
LET format: LE RSS(P)="X", where P is programmer and X is a segment
number.
Field length: 8
Value: 0-255 (0-749 with Extended Segments Option)

Remarks:  Each programmer has one Remote Start Segment (RSS) number.
This is the segment where the programmer will start running if a remote
start is executed. Note that a programmer start done via the network with
the PS parameter is considered an Operator start, NOT a Remote start.

Examples: PRINT request: PR RSS(1)
PRINT response: “**"*"* 3
LET request: LE RSS(1)="2"
LET response: #

RT — Rate
Purpose:  To monitor or change the rate (derivative) value for a control loop.

Use: PRINT format: PR RT(L), where L is loop.
LET format: LE RT(L)="X", where L is loop number, X is the new rate
value.
Value: XX.XX

Remarks:  This system variable prints or changes the actual rate value currently in use
for a control loop.

Examples: PRINT request: PR RT(1)
PRINT response: “**"1.50
LET request: LE RT(4)="1.1"
LET response: #

SA — Setpoint Adjust
Purpose: Displays or changes the biasing of a profile setpoint.

Use: PRINT format: PR SA(L), where L is loop number.
LET format: LE SA(L)="X", where L is loop number, X is bias value.
Field length: 8

Remarks:  This number is added to the profile setpoint of a loop when its setpoint
source is “Programr”. The setpoint of the loop will be equal to its profile
value in the current segment plus the setpoint adjust. This allows a whole
setpoint program to be shifted up or down by a fixed constant amount.

Examples: PRINT request: PR SA(1)
PRINT response: “**"10.0
LET request: LE SA(1)="1.5"
LET response: #
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SB2 — EIA-232 Stop Bits

Purpose:  To view or change the number of stop bits used during EIA-232 communica-
tions.

Use: PRINT format: PR SB2
LET format: LE SB2="X", where X is the number of stop bits.
Field length: 1
Value: 1 or 2

Remarks:  Set number of stop bits to 1 or 2. This must match your host computer's set-
ting.

Examples: PRINT request: PR SB2
PRINT response: 2
LET request: LE SB2="1"
LET response: #

|:| Note: Dimension must be powered down and then powered up again if
serial communications parameters are changed.

SB4 — EIA-422 Stop Bits

Purpose:  To view or change the number of stop bits used during EIA-422 communica-
tions.

Use: PRINT format: PR SB4
LET format: LE SB4="X", where X is the number of stop bits.
Field length: 1
Value: 1 or 2

Remarks:  Set number of stop bits to 1 or 2. This must match your host computer's setting.

Examples: PRINT request: PR SB4
PRINT response: 2
LET request: LE SB4="1"
LET response: #

Note: Dimension must be powered down and then powered up again if
serial communications parameters are changed.
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SC — Scale
Purpose:  To view or change the scale value used with cascade control functions.

Use: PRINT format: PR SC(L), where L is loop number.
LET format: LE SC(L)="x", where L is loop number, x is the scale value.
Field length: 8
Value: XXXXXX.X (0 to 32767)

Remarks:  Scale is used as follows: (percent output * ratio + setpoint * blend factor) /
scale factor. How this value is used is configurable by the user.

Examples: PRINT request: PR SC(1)
PRINT response: **""*** 6
LET request: LE SC(1)="9"
LET response: #

SG — Segment Data
Purpose:  To view or change the values of a programmer segment.

Use: PRINT format: PR SG(P,S), where P is programmer, S is segment.
LET format: LE SG(P,S) =". . ..", where P is Programmer, S is
segment, and all segment values are listed between the quotes.
Field length: 105

Remarks:  This variable views or changes an entire segment in the controller's segment
Table. Valid segment numbers are 0-749. The programmer number is irrele-
vant since all programmers use the same segment Table, but it must be spec-
ified in the command.

The format is as follows: P1,P2,P3,P4,P5,P6,P7,P8,HH:MM:SS,EEEEEEEEEEEE,

CCC.NNN,A,P
where
P1-P8 = The 8 profile setpoints. There are always 8 even if the con-
troller has less than 8 loops. P1 corresponds to loop1, P2 to
loop2, and so on. With the LET command, all 8 MUST be
specified — use zeros for unused profiles.
HH:MM:SS = Segment time in Hours:Minutes:Seconds
EEEEEEEEEEEE = Events. All 12 MUST be specified —use 1-9, a, b, and ¢
for events which should be on and underscores “__”
for events which should be off.
cce = Recycles (0-255)
NNN = Next segment
A = Alarm group
p = PID group

When using a LET command, ALL 14 parameters must be specified.

Examples: PRINT request: PR SG(1,15)
PRINT response: (one continuous message):
~""150.0,"""200.0,""""45.0,""""" 0.0,""""" 0.0,""""" 0.9,
“““ 0.0,"""""0.0,00:05:00,__34_6____b_,000.816,1,1
LET request: (one continuous message):
LE SG(1,1)="25,30,44.5,100,0,0,0,0,00:10:00, 1____6______ .0,2,3,3"
LET response: #
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SMD — System Mode

Purpose:

Use:

Remarks:

Examples:

Purpose:

Use:

Remarks:

Examples:

Dimension Control System

To view or change the mode in which the Dimension will restart after
the next power-down.
PRINT format: PR SMD
LET format: LE SMD="x", where x is mode.
Field length: 8
Value: WarmStrt, ColdStrt
WarmStrt = All current settings saved.
ColdStrt = Calibration settings saved, all others reset to factory defaults. For
the LET command, "W" and “C" may be used.
PRINT request: PR SMD
PRINT response: ColdStrt
LET request: LE SMD="WarmStrt"
LET response: #
SP — Setpoint
To monitor or change the setpoint.
PRINT format: PR SP(L), where L is loop.
LET format: LE SP(L)="+-XXX.", where L is loop.
Field length: 8
Value: Depends on the range in use.
The format for the setpoint (SP) value matches the range in use.
The setpoint may be changed only when the setpoint source (SPS) is set to
Operator.
PRINT request: PR SP(1)

PRINT response: """ "54.0
LET request: LE SP(1)="87"
LET response: #
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SPS — Setpoint Source
Purpose:  To view or change the setpoint source for a loop.

Use: PRINT format: PR SPS(L), where L is loop.
LET format: LE SPS(L)="X", where L is loop, X is O, R or P.
Field length: 8
Value: Operator, Remote, Programr

Remarks: This parameter determines whether a control loop receives its setpoint from
the operator, a programmer, or a remote source. A calculated setpoint is
considered remote.

To configure a loop to take its setpoint from a given programmer, the
Setpoint Source (SPS) must be set to Programr, and the loop’s Remote
Setpoint Source must be set to ProgramX where X is the programmer you
would like to control the loop. On the Dimension graphic operator interface,
the Setpoint Source appears as SptSre@X in the window accessed by clicking
on the LpMode@X field of the main screen for loop X. The Remote Setpoint
Source appears as RemSPsrc on the CONF_LOP screen. There is no network
parameter available to set the Remote Setpoint Source.

Examples: PRINT request: PR SPS(1)
PRINT response: Operator
LET request: LE SPS(1)="P"
LET response: #

SR — Sampling Rate
Purpose:  To view or change the sample rate of a loop input for tuning.

Use: PRINT format: PR SR(L), where L is loop number.
LET format: LE SR(L) = "x", where L is loop number, x is sampling
rate.
Field length: 8
Value: Range is 0 to 1000.

Remarks: The number of input samples taken should be at least 200. The sampling rate
is in multiples of 200 milliseconds.

Examples: PRINT request: PR SR(1)
PRINT response: "**"* 202
LET request: LE SR(1)="220"
LET response: #
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Purpose:

Use:

Remarks:

SS — System Status

To indicate whether control functions are running. Also, to download infor-
mation to Memory Image (MI) or Configuration Image (CI).

PRINT format: PR SS
LET format: LE SS="X"
Field length: 1

Value: R, 1

System Status (SS) indicates the current status of the functions:
R indicates functions are running (functioning normally).
I indicates idle or off line. When downloading Memory Image (MI) or

Configuration Image (Cl), change the SS status to I.

Examples:

When the downloading process is finished, change the SS status back to R.

PRINT request: PR SS
PRINT response: |
LET request: LE SS="R"
LET response: #

SY — System Screen Title

Purpose:

Use:

Remarks:

Examples:

To view or change the title of the system (UNIT) screen.

STAG format: STAG SY

CTAG format: CTAG SY="x", where x is screen title.
Field length: 8

Value: See remarks.

Default screen title is UNIT.

STAG request: STAG SY

STAG response: UNIT**""

CTAG request: CTAG SY="UNIT1""""
CTAG response: #

TCY — Time-Proportioning Cycle Time

Purpose:

Use:

Remarks:

Examples:

Dimension Control System

To view or change the time-proportioning cycle time of a relay contact
output on an analog I/O card.

PRINT format: PR TCY(C), where C is contact number.

LET format: LE TCY(C)="XXX", where C is contact number, XXX is
number of seconds.

Field length: 3

Value: XXX (1-255 seconds)

Default (dead start) cycle time is 0 seconds (output functions as
non-time-proportioned contact output). Range is 1 to 255 seconds.

PRINT request: PR TCY(1)
PRINT response: @81

LET request: LE TCY(1)="15"
LET response: #

B-79

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Communications

User’'s Manual

TD — Time-of-Day (TOD)

Purpose:

Use:

Remarks:

Examples:

To monitor or set the time-of-day (TOD) clock.

PRINT format: PR TD

LET format: LE TD="HH:MM:SS"
Field length: 8

Value: HH:MM:SS

HH = hour, MM = minutes, and SS = seconds.
The TOD clock displays military time and increments the date every 24 hours.

PRINT request: PR TD

PRINT response: #2:49:34
LET request: LE TD="14:55:0@"
LET response: #

TDD — Tuning Complete

Purpose:

Use:

Remarks:

Examples:

To view the status of loop auto-tuning.

PRINT format: PR TDD(L), where L is loop number.
Field length: 8
Value: Yes, No

Yes = auto-tuning complete
No = auto-tuning not complete

PRINT request: PR TDD(1)
PRINT response: No™"*""*

TDS — Time of Day Start

Purpose:

Use:

Remarks:

Examples:

B-80

To view or change the time for the clock-driven programmer time-of-day start.

PRINT format: PR TDS(P), where P is programmer number.

LET format: LE TDS(P)="x", where P is programmer number, x is time of day.
Field length: 8

Value: HH:MM:SS

Time is displayed or set in hours/minutes/seconds 24-hour format.
PRINT request: PR TDS(1)
PRINT response: @4:14:12

LET request: LE TDS(1)="04:15:08"
LET response: #

Dimension Control System

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



User’s Manual

Communications

TEN — Tuning Error Number

Purpose:

Use:

Remarks:

Examples:

To view the number of an error that occurred during loop auto-tuning.

PRINT format: PR TEN(L), where L is loop number.
Field length: 8

600 = Loop not in manual mode.

604 = PV not responding to output change.

605 = Process not moving fast enough; increase sample rate.
606 = Manual output changed during tuning process.

607 = System error.

608 = Buffer full.

609 = User abort.

PRINT request: PR TEN(1)
PRINT response: “**** 600

TER — Tuning Error

Purpose:

Use:

Remarks:

Examples:

To view the yes/no error status of loop auto-tuning.

PRINT format: PR TER(L), where L is loop number.
Field length: 8
Value: Error, or blank

Error = Error occurred during auto-tuning.
(Blank) = No errors during auto-tuning.

PRINT request: PR TER(1)
PRINT response: Error™**

TL — Time Left in Segment (SEG time)

Purpose:

Use:

Remarks:

Examples:

Dimension Control System

To monitor the amount of time left in the current segment.

PRINT format: PR TL(P), where P is programmer.
Field length: 8
Value: HH:MM.:SS

This system variable monitors the amount of time left in the current segment
for a specific programmer.

PRINT request: PR TL(1)
PRINT response: 80:88:34
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TLP — Time Left in Program
Purpose:  To view the amount of time left in a program.

Use: PRINT format: PR TLP(P), where P is programmer number.
Field length: 8
Value: HH:MM:SS or DD-HH:MM. A “~” between DD and HH instead of a

"y

” indicates days field in effect.

Remarks: Displays time in hours/minutes/seconds 24-hour time format or
days-hours-minutes format if remaining time exceeds 24 hours.
If end of program can’t be found or if nested program recycles are present,
will display XX:XX:XX.

Examples: PRINT request: PR TLP(1)
PRINT response: @@:39:13

TP — Time into Program
Purpose:  To monitor the amount of time the current program has been running.

Use: PRINT format: PR TP(P), where P is programmer.
Field length: 8
Value: HH:MM:SS or DD-HH:MM

Remarks:  This variable displays how long a program has been running.
The DD-HH:MM format is used only when a program has been running
longer than one day.

Examples: PRINT request: PR TP(1)
PRINT response: @#1:3@:23

TS — Tuning Status
Purpose:  To view the status of, or initiate, or abort loop auto-tuning.

Use: PRINT format: PR TS(L), where L is loop number.
LET format: LE TS(L)="x", where L is loop, x is status.
Field length: 8
Value: Start, Abort

Remarks: If status is “Start”, auto tuning is not in progress and a command of
LE TS(L)="S" will start it. If status is “Abort” auto tuning is in progress and
command of LE TS(L)="A" will abort it.

Examples: PRINT request: PR TS(1)
PRINT response: Start™""
LET request: LE TS(1)="A"
LET response: #
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TYP — Analog Input Type

Purpose:

Use:

Remarks:

Examples:

To view or change the types of inputs used on an analog I/O card.

PRINT format: PR TYP(I), where I is analog input number.
LET format: LE TYP(I)="x", where | is analog input number, x is input type.
Field length: 8

Value: See remarks.

Use the command PR ALL(I), where I is the input number to display a list of
all permissible input types.

Important: Input type changes also require wiring and sensor
changes.

PRINT request: PR TYP(1)

PRINT response: Type..B.

LET request: LE TYP(1)="Type..G."
LET response: #

UT — Engineering Units Type

Purpose:

Use:

Remarks:

Examples:

Dimension Control System

To view or change the engineering unit type used with an analog input.

PRINT format: PR UT(I), where I is analog input number.

LET format: LE UT(1)="x", where | is analog input number, x is
engineering units.

Field length: 8

Value: Centigrd, Fahrenht, Linear

Centigrd = TC or RTD

Fahrenht = TC or RTD
Linear = Linear input

PRINT request: PR UT(1)

PRINT response: Centigrd

LET request: LE UT(1)="Fahrenht"
LET response: #
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Example of System Variable Use

This section gives an example of getting something done using the system
variables via a Dimension communications port. We explain the steps
necessary to set up programmer 1 to control loops 1 and 2 (we’ll call them
Temperature and Humidity) through a three segment recipe which ramps
up, soaks for a while, then ramps back down. We assume a few things here
to make the example simpler:

A. The Network communications mode is used, but we will leave out the
mechanics of the protocol (STX, address, ETX, checksum). The
commands shown will work via either the EIA-232 or EIA-422 ports.

B. Correct tuning parameters have already been set for loops 1 and 2. If
you wish to set tuning parameters over the network, see the
description of the PID Group parameter.

C. Loops 1 and 2 are configured to take their setpoints from programmer
1. Each loop should have its Setpoint Source (SptSrc) set to Programr
and its Remote Setpoint Source (RemSPsrc) set to Program1. For help
in configuring them as such, see Section 4. The description of the SPS
parameter in this appendix is also helpful.

D. Programmer 1 is configured to be started by the operator. Dimension
considers a start command from the network (using the PS system
variable) as an Operator start. The CONF_PRG screen for programmer
1 should have the OPStart field set to OPStrt01. For help on this,

(see “Real-Time Programmer” Section 5).

Starting a setpoint program requires several steps via the network, just as it
does via the Dimension graphic operator interface:

Step 1: Place the Programmer in Hold.

LE PS(1)="H"

The programmer really should be in Hold or at PG_END before you start
another recipe program, but this sets programmer 1 status to Hold if it
happens to be in Run. If itis at PG_END it will remain atPG_END. If it is in
Run, it will stop and hold its present setpoints. This should ensure that the
following commands will be accepted.

Step 2: Create a Recipe in the Segment Table.

LE SG(1,1)="90,80,0,0,0,0,.0.0,01:30:00, 9,2,1,1,"
LE SG(1,2)="90,80,0,0.0,0,0.0,04:00:00,____________ .9,3,1,1,"
LE SG(1,3)="25,50,0,0,0.0,0.0,01:15:00, ____________ 9,3,1,1,"

Dimension Control System
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This program will increase the temperature to 90 degrees and humidity to
80% over one hour thirty minutes, hold these settings for four hours, then
ramp back down to 25 degrees and 50% humidity in one hour fifteen
minutes. It sets no event outputs and it uses Alarm Group 1 and PID Group
1 for the entire program.

Step 3: Set the Operator Start Segment for the programmer.
LE PS4(1)="1"(Set the Operator Start Segment for programmer 1 to segment 1)
Step 4: Set modes of programmed loops to Auto.

LE LS(1)="A" (Set Loop Status for loop 1to Auto)
LE LS(2)="A" (Set Loop Status for loop 2 to Auto)

Step 5: Issue the Start Programmer command.
LE PS(1)="S" (Start programmer 1 at segment in PS4(1))

Once this last command is given, programmer 1 will start running segment
1 and controlling the setpoints of loops 1 and 2. While the programmer is
running, it may be held and resumed with the following commands:

LE PS(1)="H" (Hold programmer 1 at current segment)
LE PS(1)="R" (Run programmer 1 at current segment)
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Error Messages

If the host computer makes an illegal request message to Dimension, or if a
syntax error occurs, Dimension will return an error message to the host
computer. All error messages use the same six-byte format: an E followed
by a space, followed by a four-digit error identification number. Each type
of error condition has a separate error identification number. For example,
E 0403 is the error identification number for an illegal system variable.
Table B-5 lists all error identification numbers and the error condition to
which they call attention.

Table B-5. Dimension Communication Error Messages

Error Message Error Condition

E 0215 lllegal pathname

E 0242 Write protect (read only)

E 0244 Read error

E 0245 Write error

E 0401 Bad assignment parameter
E 0402 Bad string variable

E 0403 lllegal system variable

E 0404 lllegal assignment

E 0405 Bad pathname

E 0406 Incomplete path list

E 0407 Read only parameter

E 0408 Buffer overflow

E 0409 lllegal tagname assignment

EIA-422/RS-423 Communications Watchdog

A communications watchdog is applicable for EIA-422 and RS-423 commu-
nications. The communications watchdog ensures that a CPU failure within
a Dimension does not disable an entire communications network.
Dimension’s processor updates a watchdog timer every 20 milliseconds. If
the timer is not updated after 40 milliseconds, the watchdog is activated.
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When the communications watchdog is activated, the port 1 XMIT terminals
are switched to high impedance, i.e., the XMIT terminals are electrically
removed from the network.

IEEE-488 Option Installation and Configuration

IEEE-488 Introduction

The IEEE-488 bus is also known as the “General Purpose Interface Bus” (or
GPIB). The purpose of the IEEE-488 bus is to transfer information between
two or more devices. A device may either be an instrument or a computer.
Devices may “Talk’ (send), ‘Listen’ (receive), or be idle on the bus. Only one
device can be ‘addressed’ (allowed) to Talk on the bus at a time, while one
or more devices may Listen.

One device on the bus must be the System Controller. The Controller deter-
mines which device will talk and which devices will listen. The Controller is
usually a computer containing a IEEE-488 interface card and application
programs. The IEEE-488 specification allows the System Controller to pass
its duties to another device, making it the “Active Controller’.

There are two types of messages sent over the IEEE-488 bus: interface
messages and device dependent messages. Interface messages manage the
IEEE-488 bus, using commands to clear the interface, address devices to talk
or listen, and so forth. Device dependent messages transfer commands
specific to the device (Dimension Industrial Process Managers for example).

IEEE-488 and Dimension

The Dimension Industrial Process Manager handles the basic IEEE-488
commands. It uses a selectable primary address (0-31) and handles the
Talker and Listener functions. Dimension will act as a peripheral device,
answering information asked of it. Serial and parallel polling, and the
Controller functions have not been implemented.

IEEE-488 Installation

Dimension Control System

Cabling and Connections

Dimension uses the standard 24 position IEEE-488 connector for the
IEEE-488 bus. The recommended cable style to use with Dimension is an
“In-Line” mating cable(see Fig. B-13). This allows clearance for other cables
and connectors on the rear panel of the Dimension.
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Figure B-13.
IEEE-488 In-Line
Mating Cable

B-88

4915A

Cable lengths should be kept as short as possible and a good quality
shielded cable is recommended. IEEE-488 specifies:

(1) Maximum of 15 devices per system, and

(2) Total combined length of all cables is 20 meters or less.
IN-LINE MATING CABLE

National Instruments Part #
182009-01 (1 meter)

182009-02 (2 meters)
182009-04 (4 meters)

IEEE-488 Configuration

Configuration parameters must be selected for each of the devices on the
IEEE-488 bus, including the System Controller. The parameters are adjusted
to match the communication characteristics of each device. Frequently, the
default settings of these parameters will work if the correct address has
been selected.

Dimension 8705 Configuration/Set up

Dimension’s 8705 configuration parameters are set from the IEEE-488
configuration screen. This screen, displayed in Fig. B-14, is accessed from
the Communications Configuration Screen.

Dimension Control System
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Figure B-14. R ETET T PrimAddr: Selects the Primary IEEE-488

8705 IEEE-488 Configu- IP'__ WAse 04 Addpress of the Dimension,

ration Screen E0 c—’:;g: R-LF, which is different than the
SendAsk —8ae Network Address. The address

range is 0 to 31; address 4 is the
factory default.

OUIEWN_1 HONE

EOM_Char:  Selects the END of Message Character. This is set to the
factory default, CR-LF (Carriage Return and Line Feed).
The choices are:

CR-LF
LF-CR
LF
CR

Dimension 8725 Configuration/Set up

Dimension’s 8725 configuration parameters are also set from the IEEE-488
configuration screen. This screen, displayed in Fig. B-14, is accessed from
the Communications Configuration Screen.

Figure B-15. [[TEEFE-a=% 12: PrimAddr: Selects the Primary IEEE-488
8725 IEEE-488 Configu- I,,,, indade 04 Address of the Dimension,
ration Screen EON_Char ___LE=-LF

which is different than the
Network Address. The address
range is 0 to 31; address 4 is the
factory default.

Sondiddd__Jicable
Scndlsd . 8ae

CUTEW_1 HONE

EOM_Char:  Selects the END of Message Character. This is set to the
factory default, CR-LF D of Message Character. This is set
to the factory default, CR-LF (Carriage Return and Line
Feed). The choices are:

CR-LF

LF-CR

LF

CR

None **** Uses the EOI hardware line to
signal the End of Message.

ScndAddr: Enables or disables the use of Secondary addressing. This is
set to “disable” from the factory.
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ScndAddr: Selects the Secondary IEEE-488 Address of the Dimension.
The choices are 96 to 126. This is set to 0 when secondary
addressing is disabled.

System Controller Configuration

The System Controller will need to be configured for Dimension and the
other devices connected to the IEEE-488 Bus. Below are the parameters that
can be set when using a National Instruments AT-GPIB interface board and
software, with an IBM AT compatible personal computer.

DEVI CE CHARACTERI STI CSDevi ce : DEV4

Paranmet er Default Setti ngsRecomended
Settings

Primary GPI B Addressl-164

Secondary GPlI B Addr essNoneNone

Ti meout SettingT1l0sT10s

ECS byt eO0HOAH

Term nate Read on ECSnhoyes

Set EQ with ECS on Witenono

Type of conpare on EOS7-bit8-bit

Set EO w last byte of Witeyesyes

Repeat Addressi ngno

Note: Please consult the documentation supplied with your IEEE-488
interface card for more information.

Primary GPIB Address

The Primary GPIB Address is selectable from both Dimension and the
National Instruments software. Each device on the IEEE-488 bus must have
a unique primary address and will have its own Device Characteristic setup
screen when using National Instruments software. The primary address for
the Dimension must match the selected primary address in the Device
Characteristics if they are to communicate.
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Secondary GPIB Address

Secondary Addressing is typically used in special applications that require
extended addressing. If used, the address selected must be the same as
selected on the Dimension in order to communicate. The normal setting for
this item is Disable.

Timeout Setting

The Timeout setting is the maximum length of time that an I/ O operation
can take before a timeout occurs. One way this is used is as a Time out Error
on the IEEE-488 bus. The default timeout setting of 10 seconds is more than
adequate for most devices. Shortening the timeout delay will decrease the
length of time spent waiting for a communication error to be handled, too
short of time may cause communication errors. Values of 10 msec. to 10
seconds will work for most Dimension applications.

EOS Byte

The End Of String (EOS) byte is an optional character that is sent at the end
of the message string to indicate the end. Dimension defaults with Carriage
Return and Line Feed characters (0D + 0A Hex) as the End of String byte.

Note: The selection made for this device characteristic on National
Instruments software is for reference only.

Messages can be terminated by an EOS byte, setting the EOI line, or by
sending a specified number of characters. The application program used
will determine which method should be selected.

Dimension will always set the EOI line when sending a message and will
terminate the reception a message if the EOI line gets set. The EOS
character(s) will be sent by Dimension if selected in the Configuration
screen. The Sample Programs on page B-97 were written to use the CR-LF as
the EOS byte.

Terminate Read on EOS

Terminate Read on EOS, if set, will cause the interface board to terminate a
Read operation when the EOS byte has been received. Dimension can be
used with this parameter set to either yes or no. If an EOS character on
Dimension has been selected to be something other than “None’, this
parameter should be set to ‘yes’. However, the application software that will
be used will determine the correct setting.

B-91

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Communications

User’'s Manual

Set EOI with EOS on Write

Set EOI with EOS on Write, if set, will cause the interface board to set the
EOI line whenever it sends the EOS byte. Dimension can be used with this
set to either yes or no. The application software that will be used will
determine the correct setting.

Type of Compare on EOS

Type of compare on EOS byte selects whether all 8 bits of the character are
compared or if only the first 7 bits are compared to see if they match.
Dimension comes from the factory set for 8 bit characters. Most applications
will work in either setting.

Set EOIl with Last Byte of Write

Set EOI with last byte of write, if set, will cause the interface board to set
the EOI line with the last byte of every message sent. If Dimension has been
set up with the EOS character set to “None’, this feature must be set to “yes’
to receive messages. For other the other selections of the EOS character

on Dimension, this feature can be set to either yes or no. The recommended
setting is “Yes'.

Repeat Addressing

Normally, devices are addressed each time a read or write operation is
performed. If no is selected, the read and write operations will not
readdress the selected device if the same operation was just performed. This
saves time when repeated operations are preformed with the same device.

IEEE-488 and Data Transfer

B-92

Data Transfer

Data transfer on the IEEE-488 bus is handled by the following hardware
and software:

IEEE-488 hardware bus
Driver software
Application software

Dimension Control System
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Application software controls the driver software which in turn controls the
hardware bus. Each is explained in general terms in the following section.
Detailed information on IEEE-488 can be found in the following documents:

ANSI/IEEE 488.1-1987: IEEE Standard Digital Interface for Programmable
Instrumentation, and ANSI/IEEE 488.2-1987: IEEE Codes, Formats,
Protocols, and Common Commands, and Standard Commands for
Programmable Instruments.

IEEE-488 Hardware Bus

The IEEE-488 Bus consists of 24 wires or ‘lines’ (see Fig. B-15): 8 data lines, 8
ground lines, 3 handshake lines, and 5 interface management lines.

SHIELD SRQ NDAC DAV DI04 DIO2

Figure B-16.
IEEE-488 Standard ATN | IFc | NRFD| EOI | DIO3 | DIO1
Connector
12 11 10 9 8 7 6 5 4 3 2 1
24 23 22 21 20 19 18 17 16 15 14 13
GND | GND | GND | REN | DIO7 | DIOS
1 9 7
LOGIC GND GND GND DIO8 DIO6
GND 10 8 6
. 4915
Data lines: DIO1 through DIO8

Data lines carry both data and command messages to and from the devices.

Handshake Lines

Handshake lines control the transfer of messages between devices. The
handshaking process guarantees that the bytes on the data lines are sent
and received without transmission errors.

DAV (Data Valid) — indicates when the information on the data
lines are stable or valid and can be accepted by devices. This line
is controlled by the Talker when sending data messages and by
the Controller when sending commands.

Dimension Control System B-93
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NRFD (Not Ready For Data) — indicates when a device is ready
to receive a message. The line is controlled by all devices when
receiving commands and by Listeners when receiving data
messages. Note, this line will not be released (ready to accept
data) until all devices have released it.

NDAC (Not Data Accepted) — indicates when a device has
accepted the data or control byte on the data lines. The line is
controlled by all devices when receiving commands and by
Listeners when receiving data messages. Note, this line will not
be released (data accepted) until all devices have released it.

Interface Management Lines

Interface management lines manage the flow of control and data bytes
across the interface.

ATN (Attention) line is set by the Controller to indicate that it is
putting an address or control byte on the data bus. ATN is
released to allow the Talker to put data or status information
on the bus.

IFC (Interface Clear) line is set by the Controller in order to
initialize all devices to a known state.

REN (Remote Enable) line is set by the Controller and is used
to place devices in remote or local program mode.

EOI (End of Identify) line is used in two ways. A Talker uses this
line to indicate the end of a message. The Controller can use this
line to tell devices to identify their response in a parallel poll.

SRQ (Service Request) line can be set by any device to request
that the Controller take some action. The Controller will in turn
determine which of the devices is requesting service and then
take the appropriate action.

Dimension Control System
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Driver Software

The Driver software is the lowest level of IEEE-488 software which inter-
faces directly with the IEEE-488 hardware. Driver software automatically
handles the IEEE-488 protocol and bus management details.

There are three popular software command sets for programming

the IEEE-488 bus: HP style commands, IEEE-488.1 commands, and

the enhanced IEEE-488.2-1987 commands. The command syntax varies
based on the programming language, type of computer, and vender of
IEEE-488 hardware.

A pictorial representation of how the different levels of software and
hardware fit together is shown below.

Application Program

IEEE-488 Drivers

High Level Functions

Low Level Functions

IEEE-488 Hardware Interface

IEEE
-488
Bus

IEEE-488 Bus Commands

Dimension Control System

The commands associated with the IEEE-488 bus can be grouped into
three general categories: Uniline Commands, Multiline Commands,
and Device-Dependent Commands. See Table B-6 for a partial listing
of these commands.

Uniline Commands - effect only one of the IEEE-488 bus lines. These
commands are executed by setting or clearing the appropriate line.

Multiline Commands — effect more than one of the IEEE-488 bus lines.
Multiline commands are sent by the Controller with the ATN line set.

Device-Dependent Commands — are those commands that are specific to a
particular device, such as Dimension. These commands are transmitted
by the data lines while the ATN line is not set. An example would be
sending the characters “PR TD” over the data lines to the Dimension. This
would request the time of day information from Dimension. See page
B-22 for a list of system variable commands and Table B-4, page B-25, for
a list of the available system variables.

B-95
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Table B-6. IEEE-488 Bus Command Summary

Command Type Command Description
UNILINE
REN (Remote Enable) Sets up device for remote operation.
EOI (End or Identify) Marks end of transmission.
IFC (Interface Clear) Clears interface.
ATN (Attention) Defines data bus contents
Controlled by external device.
SRQ (Service Request) (Currently not implemented on Dimension)
MULTILINE
Locks out local operation.
Universal LLO (Local Lockout) (No effect on Dimension)
Returns device to default.
DCL (Device Clear) (See "System Variable Commands"” on page B-22)
SPE (Serial Poll Enable) Enable serial polling. (No effect on Dimension)
SPD (Serial Poll Disable) Disable serial polling. (No effect on Dimension)
Addressed MTA (My Talk Address) Selects device to be talker.
MLA (My Listen Address) Selects device to be listener.
MSA (My Secondary Address) Selects device’s secondary address.
Returns unit to default.
SDC (Selective Device Clear) (See "System Variable Commands" on page B-22)
GTL (Go To Local) Returns device to local.
GET (Group Execute Trigger) Triggers device for reading.
Unaddressed UNL (Unlisten) Removes all listeners from bus.
UNT (Untalk) Removes any talkers from bus.
BE\F{:ECNEDDI;NT See Table B-4 for list of commands.
B-96 Dimension Control System
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Figure B-17.
Test Program Output Screen
DATE
01/01/9
6

Dimension Control System

Application Software

Application software performs an overall process by interfacing with the
IEEE-488 driver programs. Application software is typically written using a
programming language such as ‘Basic’ or “C’ to control a process. The
process may be as simple as taking a voltage measurement or complex
enough to control an Environmental Chamber throughout its series of tests.
Software vendors have many useful tools and libraries of functions to
program the IEEE-488 bus.

Each programming language has its own language interface which contains
the functions necessary for the language to access the IEEE-488 drivers.
National Instruments has many language interface utilities available
including a utility called Universal Language Interface (ULI). ULI is set

up for users who are familiar with programming Hewlett-Packard
controllers. It interfaces between MS-DOS and the IEEE-488 drivers

using HP style functions.

Dimension Commands

Dimension uses five commands to access system variables (see "System
Variable Commands” on page B-22).

Sample Programs

Listed is a short program for testing the communication from your IEEE-488
system to your Dimension. Three versions of the program have been listed,
each using a different command set (HP style commands, IEEE-488.1
commands, and IEEE-488.2-1987 commands). The output of the program is
shown in Fig. B-16.

The programs are written for the ‘Basic’ programming language. The test
setup used was: the MS-DOS operating system on a AT style computer,
National Instruments GPIB IEEE-488 hardware and corresponding software
drivers, and Microsoft QuickBasic version 4.5. Information following the
single quotes (“) are program comments and do not need to be entered.
Refer to pages B-96 through B-98 for sample programs.

TI ME LS SP PV RO
17:00: 0 Qpensen
0 MANUAL 0.0 S 0. 00
B-97
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Sample Program Using HP-Style Commands

" A UNIVERSAL LANGUAGE INTERFACE PROGRAM MAY NEED TO BE LOADED.
' THE DEFAULT IEEE-488 ADDRESS IS 4.
THE EOM CHARACTER FOR THE DIMENSION IS LF-CR.

' USE THE ESCAPE KEY TO END THE PROGRAM.

IEEEADS = "4" ' Set the IEEE address to 4
OPEN "GPIB0O" FOR OUTPUT AS #1 ' Open GPIB bus for output
OPEN "GPIB0O" FOR INPUT AS #2 ' Open GPIB bus for input
PRINT #1, "ABORT" " Initialize GPIB Bus
PRINT #1, "CLEAR "; IEEEAD$ ' Clears Dimension device (SDC)
PRINT #1, "RESET" ' Sets EOS character to CR
PRINT #1, "Remote "; IEEEAD$ ' Sets Dimension to remote
CLS ' Clears Screen

CYCLE:

' Print header line starting at line 3 column 1.

LOCATE 3,1

PRINT " DATE TIME LS SP PV RO

B-98 Dimension Control System
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Sample Program Using IEEE-488.1 Commands

'  THE DEFAULT IEEE-488 ADDRESS IS 4.

'  THE EOM CHARACTER FOR THE DIMENSION IS CR

USE THE ESCAPE KEY TO END THE PROGRAM.

' Load file QBDECL.BAS - Quick Basic initialization code

REM $INCLUDE: 'C:QBDECL.BAS'

IEEEAD% =4 ' Set the IEEE address to 4
IEEEADS = "4"
DEVNAMES = "DEV" + IEEEAD$ ' Make device name DEV4 (default)
CALL IBFIND(DEVNAMES, D%) ' Find identifier for Dimension
CALL IBSIC(brd0%) " Initialize GPIB Bus
CALL IBCLR(D%) ' Clears Dimension device (SDC)
CALL IBSRE(brd0%, D%) ' Sets Dimension to remote
CLS ' Clears Screen
CYCLE:
Dimension Control System B-99
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' Sample Program Using IEEE-488.2-1987 Commands

' THE DEFAULT IEEE-488 ADDRESS IS 4.

' THE EOM CHARACTER FOR THE DIMENSION IS CR.

USE THE ESCAPE KEY TO END THE PROGRAM.

' Load file QBDECL.BAS - Quick Basic initialization code

REM $INCLUDE: 'C:QBDECL.BAS'

IEEEAD% =4 ' Set the IEEE address to 4
|IEEEAD%(0) = 4
CALL SendIFC(0) " Initialize GPIB Bus
CALL DevClear(0, IEEEAD%) ' Clears Dimension device (SDC)
CALL EnableRemote(0, IEEEAD%()) ' Sets Dimension to remote
CLS ' Clears Screen

CYCLE:

' Print header line starting at line 3 column 1.

LOCATE 3,1

PRINT " DATE TIME LS SP PV RO

B-100 Dimension Control System
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Worksheets

Overview

This appendix contains worksheets and forms you may find useful in the
installation and wiring of your Dimension, in configuring Dimension
parameters, and in diagnostics/ troubleshooting. Two copies of each
worksheet are provided and they can be photocopied as necessary to retain
at least one blank copy of each. The worksheets and forms included in this
appendix are as follows:

Dimension Technical Support Phone/Fax Cover Sheet. Copy this form and
use it when phoning or faxing for Dimension technical support.

Dimension Model 8705 “Out of the Box” Defaults for Systems without
Control Loops or Programmers. This form documents the default settings
for model 8705 configured without control loops or programmers.

Dimension Model 8705 “Out of the Box” Defaults for Systems with
Control Loops or Programmers. This form documents the default settings
for model 8705 configured with control loops or programmers.

Dimension Model 8725 “Out of the Box” Defaults for Systems without
Control Loops or Programmers. This form documents the default settings
for model 8705 configured without control loops or programmers.

Dimension Model 8725 “Out of the Box” Defaults for Systems with
Control Loops or Programmers. This form documents the default settings

for model 8705 configured with control loops or programmers.

Analog I/O Card Field Wiring Documentation Form. Copy this form and
fill it in as you define the analog I/O field wiring assignments.

8781 Remote Digital I/O Expansion Card Field Wiring Documentation
Form. Copy this form and fill it in as you define contact I/ O types and
connect field wiring to the 8781 Digital I/ O Expansion Cards.

System Glossary Documentation Form. Copy this form and fill it in as you
define system tag names.

C-2 Dimension Control System
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Real-Time Programmer Glossary Documentation Form. Copy this form
and fill it in as you define programmer tag names.

Control Loop Glossary Documentation Form. Copy this form and fill it in
as you define control loop tag names.

Analog Input/Output Glossary Documentation Form. Copy this form and
fill it in as you define analog input/output tag names.

Digital Input/Output Glossary Documentation Form. Copy this form and
fill it in as you define digital input/output tag names.

Analog Inputs and Outputs Documentation Form. Copy this form and fill
it in as you configure analog inputs and outputs.

Digital Outputs Documentation Form. Copy this form and fill it in as you
configure digital outputs.

Dimension Model 8705 Input/Output Assignments Form. Copy this form
and fill it in as you make analog and digital input and output assignments.

Dimension Model 8725 Input/Output Assignments Form. Copy this form
and fill it in as you make analog and digital input and output assignments.

Control and Monitor Loop Documentation Form. Copy this form and use
it as you configure your control and monitor loops.

Real-Time Programmer Documentation Form. Copy this form and use it as
you configure your real-time programmer.

Real-Time Program Worksheet. Copy this form and use it to plan your
recipe entries.

Logic Documentation Form. Copy this form and use it as you configure
your logic functions.
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Dimension Technical Support
Phone/Fax Cover Sheet

Phone (703) 471-4870
Fax (703)787-3436

Before calling or faxing:

1. Please read Appendix D, Diagnostics & Troubleshooting.

2. If you are getting any error messages on the display, please include the exact
terminology of the error message.

3. Copy this form and complete the information below. If calling for assistance, have the
Dimension available if possible.

' Important: The Configuration/Setup of your Dimension should be

i documented using the Configuration Worksheets found in Appendix C,
Worksheets. This will help you in the event a repair or update requires the
Dimension to be reset to factory default “coldstart” condition.

From: Name:
Company:
Phone:
Fax:
Number of pages, including this cover sheet:

System Information:
Model Numbers (from Label):

Serial Number (from label)
Firmware Version (see Appendix D, Diagnostics & Troubleshooting):
Analog Board 1:
Analog Board 2:
Analog Board 3:
Operator Interface:
CPU:
Model 8781 Digital Input/Output Expansion Cards: Yes No

Problem:

Please be as descriptive as possible. Try to include block diagrams, worksheets, input/output
connections, computer logged data, and any other data that would be useful in diagnosing
the problem. Attach additional pages if necessary.
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Dimension Model 8705 “Out of the Box” Defaults
For Systems without Control Loops or Programmers

Operator Interface

Hardware Platorm °
-
NOTE: ALL ANALOG INPUTS O O
DEFAULT TO TYPE K —
THERMOCOUPLES ANALOG INPUT #1 >
>
ANALOG INPUT #2 >
>
ANALOG INPUT#3 < g
ANALOG INPUT #4 >
ANALOG INPUT #5 >
»
ANALOG INPUT #6 > RS-422*
NOTE: ANALOG OUTPUTS ARE
EITHER 0-5 VDC, 0-5 VDC TP, OR SHIELD TERMINALS {
0-20 mA DC, DEPENDING ON
YOUR SYSTEM RS-232*
\ RETRANSMIT ANALOG INPUT #1 4 2 *Optional IEEE-488
RETRANSMIT ANALOG INPUT #2 ; Ole WATCHDOG OUTPUTS
RETRANSMIT ANALOG INPUT #3 % = ?
RETRANSMIT ANALOG INPUT #4 ¢ 2
gje (100-240) VAC 50/60 Hz
dOje
e =5
N _

8781 DIGITAL INPUTS/OUTPUTS

CARD #1 ADDRESS 1
0 0o SW1 = CLOSED,
SW2 = CLOSED

J1

Digital I/O High Speed Expansion Cable E 120/220 VAC

J2

ANALOG INPUT #1 ALARM
ANALOG INPUT #2 ALARM
ANALOG INPUT #3 ALARM
ANALOG INPUT #4 ALARM

REMOTE CONTACT
OUTPUTS 1-4

) [ 22DDD

REMOTE CONTACT
INPUTS 1-4
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Dimension Model 8705 “Out of the Box” Defaults
For Systems with Control Loops or Programmers

Note: This diagram shows the assignments for a fully Operator Interface
loaded 8705. Your actual configuration may NOT Hardware Platform 5
contain all of the Inputs/Outputs shown. ‘O O 0
NOTE: ALL ANALOG INPUTS (oN©)
DEFAULT TO TYPE K __ ® — O
THERMOCOUPLES PROCESS VARIABLE CONTROL LOOP #1 : S—;
PROCESS VARIABLE CONTROL LOOP #2 i Ej +
PROCESS VARIABLE CONTROL LOOP #3 : g::
PROCESS VARIABLE CONTROL LOOP #4 : E:;
ANALOG INPUT #5 e 0 e
ANALOG INPUT #6 o RS-422*%
NOTE: ANALOG OUTPUTS ARE 1
EITHER 0-5 VDC, 0-5 VDC TP, OR SHIELD TERMINALS {
s e . Rs-292°
REVERSE OUTPUT (HEATING) CONTROL LOOP #1 > E; *Optional IEEE-488
DIRECT OUTPUT (COOLING) CONTROL LOOP #1 : g—j = g
w05 O|e
REVERSE OUTPUT (HEATING) CONTROL LOOP #2 qias ‘ WATCHDOG OUTPUTS
DIRECT OUTPUT (COOLING) CONTROL LOOP #2 [T @
R
LR ole (100-240) VAC 50/60 Hz
[T ) gje
Digital 1/0 High Speed Expansion Cable ® =

CARD #1 ADDRESS 1 CARD #2 ADDRESS 2
SW1 = CLOSED, SW1 = OPEN,
SW2 = CLOSED SW2 = CLOSED

[¢]
[¢]

==
=
==
=

8781 DIGITAL
INPUTS/OUTPUTS

4%@@@5
HIIi;
EuaDa@@D
Ik

zdzed =
r—
N W
o
b=y
223
wdzed =
re——
N W
o
b=y

120/220 VAC

Rl| 120/220 vAC

72

lzzz]
2z

PROGRAMMER EVENT #1 °rgC PROGRAMMER EVENT #7

5

oo ° ° |[§l| PROGRAMMER EVENT #2 oo ° | [§l| PROGRAMMER EVENT #8
R ECOpTACT & § | PROGRAMMER EVENT #3 R T ECNTACT & Hl| PrOGRAMMER EVENT #9
2 || PROGRAMMER EVENT #4 2 (k|| PROGRAMMER EVENT #10
o0 ° o o0 ° o "g‘
REMOTE CONTACT = REMOTE CONTACT o° '[N
INPUTS 1-4 oe | INPUTS 9-12 o |8
oo o o :g] voo o o
7777777 o ol
[DIGITAL OUTPUT 0] o o[ o \
|EXPANSION BOARD oo o «|[Rll PROGRAMMER EVENT #5 " ¢ = - |[§]| PROGRAMMER EVENT#11
\ > o * ||§| PROGRAMMER EVENT #6 *> o © ¢+ ||§l| PROGRAMMER EVENT #12
REMOTE CONTACT ~ . |[§l| PROGRAMMER #1 REMOTE CONTACT |
| Sotrutsse < L PROGRAM END OUTPUTS 1316 L gtggit 'F[“;gg EAS'-:RM |
\ | cLosaLALarM s | CRRRALE R |
77777777 of o, .l
}“DIGITAL INPUT 0] o [ o |
EXPANSION BOARD g
| o o e oo e
REMOTE CONTACT o oo |;« REMOTE CONTACT o o o |;« \
| INPUTS5-8 o INPUTS 13-16 g ‘
‘ w0 oo |E IR |E
] ol o) ] ol o] \
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Dimension Model 8725 “Out of the Box” Defaults
For Systems without Control Loops or Programmers

OPERATOR INTERFACE

HARDWARE PLATFORM
#1 #2 #3

RS-232

WATCHDOG
OUTPUTS

Computer
Interface

:

RS-422

EEEEEEE

EE:
G A

=]

#4

OPTIONAL

8781 DIGITAL
INPUTS/OUTPUTS

Digital I/0O High Speed Expansion Cable

|EEE-488 _|

CARD #1

Analog Inputs

Analog Outputs

Analog Input #1
Analog Input #2
Analog Input #3
Analog Input #4
Analog Input #5
Analog Input #6

#4.

Retransmit Analog Input #1
Retransmit Analog Input #2
Retransmit Analog Input #3
Retransmit Analog Input #4

Analog Input #7
Analog Input #8
Analog Input #9
Analog Input #10
Analog Input #11
Analog Input #12

#5.

Retransmit Analog Input #5
Retransmit Analog Input #6
Retransmit Analog Input #7
Retransmit Analog Input #8

Analog Input #13
Analog Input #14
Analog Input #15
Analog Input #16
Analog Input #17
Analog Input #18

#6.

Local Contact
Output (TTL) #1

Local Contact
Input (TTL) #1

#7.

Alarm Output #1
Alarm Output #2
Alarm Output #3
Alarm Output #4

O

—

mm}

REMOTE CONTACT
OUTPUTS 1-4

REMOTE CONTACT
INPUTS 1-4

|

. T

S

@
o
o

@
o
o
—

Dimension Control System
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#8.

Local Contact
Output (TTL) #2

Local Contact
Input (TTL) #2

ADDRESS 1
SW1 = CLOSED,
SW2 = CLOSED

ANALOG INPUT #1 ALARM
ANALOG INPUT #2 ALARM
ANALOG INPUT #3 ALARM

ANALOG INPUT #4 ALARM
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Dimension Model 8725 “Qut of the Box” Defaults

For Systems with Control Loops or Programmers

OPERATOR INTERFACE 5
HARDWARE PLATFORM - |:|<>

#1 #2 #3

RS-232

WATCHDOG
OUTPUTS

Computer
Interface

RS-422

d
4

#4 #5 #7 #6 #8

<¢—Digital I/O High Speed Expansion Cable

8781 DIGITAL INPUTS/OUTPUTS

100-240
VAC

IEEE-488 —

CARD #1 ADDRESS 1
5 O] SW1 = CLOSED,
E ﬂ SW2 = CLOSED
0
i
m@ —
=1
== —
= ==
J1 120/220 VAC

REMOTE CONTACT
OUTPUTS 1-4

REMOTE CONTACT
INPUTS 1-4

'DIGITAL OUTPUT
EXPANSION BOARD

|
|
|
|
| REMOTE CONTACT
|
|
|
|

OUTPUTS 5-8
DIGITALINPUT

:EXPANSION BOARD

|
|

I REMOTE CONTACT
| INPUTS 5-8
|
|
|

C-8

o

o

lozolezz);

ez

o o o
o _ o o
soe 0 o

§ | PROGRAMMER EVENT #1

PROGRAMMER EVENT #2
PROGRAMMER EVENT #3
PROGRAMMER EVENT #4

o

PROGRAMMER EVENT #5

PROGRAMMER EVENT #6

PROGRAMMER #1
PROGRAM END

GLOBAL ALARM

@" @o @o
ezzlzzdezdied O|0 lzdlzedaadad oo

|

Analog Inputs Analog Outputs
#1.| Process Variable #4.| Reverse Output (Heating)
I— | Control Loop #1 Control Loop #1
Process Variable Direct Output (Cooling)
Control Loop #2 Control Loop #1
Process Variable Reverse Output (Heating)
Control Loop #3 Control Loop #2
Process Variable Direct Output (Cooling)
Control Loop #4 Control Loop #2
P(r:ocessl \lia”abfs #5.| Reverse Output (Heating)
P ontro Voqpbl —— Control Loop #3
(r:ocetssl Lana #ee Direct Output (Cooling)
ontrof Loop Control Loop #3
#2.| Process Variable Reverse Output (Heating)
— Control Loop #7 Control Loop #4
Process Variable Direct Output (Cooling)
Control Loop #8 Control Loop #4
Analog Input #9 #6.| Local Contact
Analog Input #10 Output (TTL) #1
Analog Input #11 Local Contact
Analog Input #12 Input (TTL) #1
#3 | Analog Input #13 -
1 Analog Input #14 #7.| Reverse Output (Heating)
Analog Input #15 ~ [—— Control Loop #5
Analog Input #16 Direct Output (Cooling)
Analog Input #17 Control Loop #5
Analog Input #18 Reverse Output (Heating)
Control Loop #6
Direct Output (Cooling)
Control Loop #6
#8.| Local Contact
—— Output (TTL) #2
Local Contact
Input (TTL) #2
ADDRESS 2
SW1 = OPEN,
SW2 = CLOSED
120/220 VAC
8l| PROGRAMMER EVENT #7
REMOTE CONTACT ’ PROGRAMMER EVENT #8
OUTPUTS 9-12 [| PROGRAMMER EVENT #9
Ié PROGRAMMER EVENT #10
coo o
ooo ° [@]
REMOTE CONTACT
INPUTS 9-12 s ° |8
coo °
o] ol _ o __________
o O |
S |
°° ° PROGRAMMER EVENT #11 |
oo ¢ ° || PROGRAMMER EVENT#12 |
RE%%TTES%\‘ I’;ﬁg oo . |§ GLOBAL INPUT ALARM I
. S |§ GLOBAL PROCESS |
&l| VARIABLE ALARM ‘
o ‘O ______________ |
o o] I
| |
o - |18 i
|
REMOTE CONTACT S :
INPUTS 13-16 |§ i
& |
|

Dimension Control System
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Analog I/0 Card Field Wiring Documentation Form

Dimension ID:

Analog I/O Card Installation Slot: 1,2 or 3

Point Tag Name Description

Analog In 1

Analog In 2

Analog In 3

Analog In 4

Analog In 5

Analog In 6

Analog Out 1

Analog Out 2

Analog Out 3

Analog Out 4

Digital Out 1

Digital In 1

Notes:

Dimension Control System C-9
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8781Remote Digital I/O Expansion Card Field Wiring Documentation Form

Dimension ID:

Digital I1/0 Card: 1 or 2

Point

Relay Out 1
Relay Out 2
Relay Out 3
Relay Out 4

Expansion
Relay Out 5

Expansion
Relay Out 6

Expansion
Relay Out 7

Expansion
Relay Out 8

Contact In 1
Contact In 2
Contact In 3
Contact In 4

Expansion
Contact In 5

Expansion
Contact In 6

Expansion
ContactIn 7

Expansion
Contact In 8

C-10

Tag Name

Description

Dimension Control System
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Worksheets

System Glossary Documentation Form

Dimension ID:

Default User
UNIT
UNIT_CNF
OVIEW _ 1
OVIEW _ 2
OVIEW _ 3
OVIEW _ 4
OVIEW _ 5
OVIEW _ 6
OVIEW _ 7
OVIEW _ 8
OVIEW _ 9
OVIEW _ 10
OVIEW _ 11
OVIEW _ 12
OVIEW _ 13
OVIEW _ 14
OVIEW _ 15
OVIEW _ 16
PROGRUN 1
PROGRUN 2
PROGRUN 3
PROGRUN 4
PROGRUN 5
PROGRUN 6
PROGRUN 7
PROGRUN 8

Dimension Control System
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Default
LOOP _
LOOP

LOOP _

LOOP _ _ _

LOOP _
LOOP __
LOOP __

LOOP

LOGIC _ _
LOGIC _ _
LOGIC _ _
LOGIC __

LOGIC _ _

LOOP _ ALM

INP_ALM1
INP_ALM2

ALM_SET

1
2

_3

4

5
6
7

_8

1

2

3

4

5

User

C-11
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Real-Time Programmer Glossary Documentation Form

Dimension ID:
Default
PROGRUN1
T_Seg01
CurSeg01
PID_Grpl

PROGRUN2
T_Seg02
CurSeg02
PID_Grp2

PROGRUN3
T_Seg03
CurSeg03
PID_Grp3

PROGRUN4
T_Seg04
CurSeg04
PID_Grp4

PROGRUNS5
T_Seg05
CurSeg05
PID_Grp5

PROGRUNG6
T_Seg06
CurSeg06
PID_Grpl6

PROGRUN7
T_Seg07
CurSeg07
PID_Grp7

PROGRUNS
T_Seg08
CurSeg08
PID_Grp8

C-12

User Default
PgMode01
T_Into01
CycCnt01
RemSeg01

PgMode02
T_Into02
CycCnt02
RemSeg02

PgMode03
T_Into03
CycCnt03
RemSeg03

PgMode04
T_Into04
CycCnt04
RemSeg04

PgMode05
T_Into05
CycCnt05
RemSeg05

PgMode06
T_Into06
CycCnt06
RemSeg06

PgMode07
T_Into07
CycCnt07
RemSeg07

PgMode08
T_Into08
CycCnt08
RemSeg08

User

Default User
Pg1Spt01

T Leftol

Alm_Grpl

RemSeg01

Pg2Spt02
T_Left02
Alm_Grp2
RemSeg02

Pg3Spt03
T_Left03
Alm_Grp3
RemSeg03

Pg4Spto4
T_Left04
Alm_Grp4
RemSeg04

Pg5Spt05
T_Left05
Alm_Grp5
RemSeg05

Pg6Spto6
T_Lefto6
Alm_Grp6
RemSeg06

Pg7Spt07
T_Left07
Alm_Grp7
RemSeg07

Pg8Spto8
T_Lefto8
Alm_Grp8
RemSeg08

Dimension Control System
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Control Loop Glossary Documentation Form

Dimension ID:

Default User

LOOP__ 1

RevOut_1

LpMode0O1

LOOP__ 2

RevOut_2

LpMode02

LOOP__ 3

RevOut_3

LpMode03

LOOP__ 4

RevOut 4

LpMode04

LOOP__ 5

RevOut_5

LpMode05

Dimension Control System

Default

ProcVvrO1

Dirout_1

ProcVvr02
DirOut_2

ProcVr03
DirOut_3

ProcVvr04
DirOut_4

ProcVr05
DirOut_5

User

Default User

SetPnt01

OutPut_1

SetPnt02

OutPut_2

SetPnt03

OutPut_3

SetPnt04

OutPut_4

SetPnt05

OutPut_5

C-13
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Control Loop Glossary Documentation Form (continued)

LOOP___ 6 ProcVr06 SetPnt06

RevOut_6 DirOut_6 OutPut_6

LpMode06

LOOP__ 7 ProcVrQ7 SetPnt07
RevOut_7 DirOut_7 OutPut_7
LpModeQ7

LOOP__ 8 ProcVr08 SetPnt08
RevOut_8 DirOut_8 OutPut_8
LpMode08

C-14 Dimension Control System
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Analog Input/Output Glossary Documentation Form

Dimension ID:

Default User
Analog I/O Card #1
Anigin_1

Anigin_4

AN_OUT 1

AN_OUT 4

Analog I/O Card #2
Anlgin_7

Anlgin_10

AN_OUT 5

AN_OUT_8

Analog I/0O Card #3
Anlgin_13
Anlgin_16

AN_OUT _9
AN_OUT _12

Dimension Control System

Default User Default User
Anlgin_2 Anlgin_3
Anigin_5 Anlgin_6
AN_OUT_2 AN_OUT_3
Anigin_8 Anlgin_9
Anlgin_11 Anlgin_12
AN_OUT_6 AN_OUT 7
Anlgin_14 Anlgin_15
Anlgin_17 Anlgin_18
AN_OUT_10 AN_OUT_11

C-15
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Dimension ID:

Default

Digital Input/Output Glossary Documentation Form

User Default

8781 Digital I/O Card #1

RmCOut01
RmCOut05

RmtIN_01
RmtIN_05

RmCOut02
RmCOut06

RmtIN_02
RmtIN_06

8781 Digital I/O Card #2

RmCOut09
RmCOutl3

RmtIN_09_
RmtIN_13_

C-16

RmCOut10
RmCOut14

RmtIN_10
RmtIN_14

User

Default

RmCOut03
RmCOut07

RmtIN_03
RmtIN_07

RmCOutll
RmCOut15

RmtIN_11
RmtIN_15

User Default User

RmCOut04
RmCOut08

RmtIN_04
RmtIN_08

RmCOut12
RmCOutl6

RmtIN_12
RmtIN_16

Dimension Control System
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Analog Inputs and Outputs Documentation Form
Dimension ID:

Analog I/O Card #1

Range t Filter:
Anlginl: Type: : o] C/F or
Range t Filter:
Anlgin2: Type: : 0 C/F or
Range t Filter:
AnlgIn3: Type: : o] C/F or
Range t Filter:
Anlgin4: Type: : 0 C/F or
Range t Filter:
AnlgIn5: Type: : o] C/F or
Range t Filter:
AnlgInG: Type: : o] C/F or
Source Cycle Time Span Zero
Analog Output 1: sec.
Analog Output 2: sec.
Analog Output 2: sec.
Analog Output 2: sec.
Analog I/O Card #2
Range t C/IF Filter:
AnlgIn7: Type: : o] or
Range t C/IF Filter:
AnlgIn8: Type: : o] or
Range t C/IF Filter:
AnlgIn9: Type: : o] or
Range t C/IF Filter:
AnlgIin10: Type: : o] or
Range t CIF Filter:
Anlginll: Type: : o] or
Range t CIF Filter:
Anlginl12: Type: : o] or
Dimension Control System C-17
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Analog Inputs and Outputs Documentation Form (continued)

Analog Output 1:
Analog Output 2:
Analog Output 2:

Analog Output 2:

Analog I/0O Card #3
Anlgin13: Type:
Anlgin14: Type:
AnlgInl5: Type:
AnlgInl16: Type:
AnlgIinl7: Type:

AnlgIn18: Type:

Analog Output 1:
Analog Output 2:
Analog Output 2:

Analog Output 2:

C-18

Artisan Technology Group -

Source CycleTime
sec.
sec.
sec.
sec.

Range t
: o}
Range t
: o}
Range t
: o}
Range t
: o]
Range t
: 0
Range t
: 0

Source Cycle Time
sec.
sec.
sec.
sec.

Span Zero
Filter:
C/F or
Filter:
C/F or
Filter:
C/F or
Filter:
C/F or
Filter:
C/F or
Filter:
C/F or
Span Zero

Dimension Control System
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Digital Outputs Documentation Form

Dimension ID:

8781 Remote Digital /O Card #1

Source CycleTime
Rmt Cont Out 1: sec.
Rmt Cont Out 2: sec.
Rmt Cont Out 3: sec.
Rmt Cont Out 4: sec.
Rmt Cont Out 5: sec.
Rmt Cont Out 6: sec.
Rmt Cont Out 7: sec.
Rmt Cont Out 8: sec.
8781 Remote Digital I/O Card #2
Source CycleTime
Rmt Cont Out 1: sec.
Rmt Cont Out 2: sec.
Rmt Cont Out 3: sec.
Rmt Cont Out 4: sec.
Rmt Cont Out 5: sec.
Rmt Cont Out 6: sec.
Rmt Cont Out 7: sec.
Rmt Cont Out 8: sec.
Dimension Control System C-19
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Dimension Model 8705 Input/Output Assignments Form

Dimension ID:

Operator Interface

Hardware Platform

O O

ANALOG INPUT #1 {

AA

ANALOG INPUT #2 {

Y

ANALOG INPUT #3 {

ANALOG INPUT #4 {

ANALOG INPUT #5 {

ANALOG INPUT #6 {

YYYYYYY

SHIELD TERMINALS

ANALOG OUTPUT #1{

ANALOG OUTPUT #2{

ANALOG OUTPUT #3{

ANALOG OUTPUT #4{

*|EEE-488 OPTIONAL

~—
‘H“\”\”)”\”\”\”\”\D\”\”\Fﬁﬁﬁ R RER

O

<¢— Digital I/O High Speed Expansion Cable

WATCHDOG OUTPUTS

(100-240) VAC 50/60 Hz

CARD #1

o

REMOTE CONTACT
OUTPUTS 1-4

REMOTE CONTACT
INPUTS 1-4

22z

°
°
°
20812) 020800) 055 0))

ADDRESS 1
SW1 = CLOSED,

O O| sw2=CLOSED
[% ﬂﬂ

= 8781 DIGITAL
H% INPUTS/OUTPUTS

leests

°
°
°
°

jralts)

o
S
S
.

DIGITAL OUTPUT
JEXPANSION BOARD
|

|

: REMOTE CONTACT
| OUTPUTS 5-8

I

DIGITAL INPUT
|EXPANSION BOARD
|

|

: REMOTE CONTACT
| INPUTS 5-8
|
I
|

C-20

1©

@
0|0 |pedeadizedzad ©|O

|

00 o o

oo o o

0o o o

@" @
lezdlzzdoadizes

|

CARD
Analog Inputs (1-6)
1
2
3
)
5
6
7
8
9
10
11
12
13
14
15
16
Analog Outputs (1-4)

1
2
3
4
5
6
7
8

High Speed Expansion Port
9

10 Digital I/0 High Speed

11 Expansion Port
12
CARD #2 ADDRESS 2
SW1 = OPEN,

o

I

==

gk

]
b
=n

REMOTE CONTACT
OUTPUTS 9-12

REMOTE CONTACT
INPUTS 9-12

REMOTE CONTACT
OUTPUTS 13-16

REMOTE CONTACT
INPUTS 13-16

02750}

\r4020)]

22D

i

7202

S
8
8

SW2 = CLOSED

z

leaeses e

o

0o o o
0o _ 0 o
B
%D —
oo o o

S

72104

o

@ @ 7]
eedecdeedeed OO leedeedeedeaa O[O

ol |
o ]
S
S
S
S
o[ o]

Dime
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Dimension Model 8725 Input/Output Assignments Form
. . i CARD #1 CARD #2 CARD #3
Dimension ID: Analog Inputs (1-6) #1 Analog Inputs (7—12) #3 [Analog Inputs (13—18) #5|
OPERATOR INTERFACE <) 1 1 1
7 z 2
HARDEWARE PLATFORM Mo 3 3 3
#1 #3 45 =0 4 4 4
~ 5 5 5
— 6 6 6
RS-232 7 7 7
8 8 8
WATCH o 9 9 9
DOG \ U 10 10 10
OUTPUTS 11 11 11
S 12 12 12
computer ||| S Analog Outputs (1-4) #2 Analog Outputs (5-8) #4 Analog Outputs (9-12) #6
Interface A= T 1 1 1
=] E:‘ 2 2 2
GEb
= D 3 3 3
J anl 4 4 4
RS-422 E;E 5 5 5
E:, 6 6 6
o) 7 7 7
8 8 8
High Speed Expansion Port Local Digital I/O #7 Local Digital I/O #8
#2 #4 H#HT #6 #8 10\%%:40 9 9 (Out) 9 (Out)
prescees 10 Digital /O High| [10] +5VDC 10| +5VDC
11 Speed Expan- | [11 (In) 11 (In)
Digital I/0 High Speed Expansion Cable sion Port
<\ 087482-001 12 12| Common 12| Common
CARD #1 ADDRESS 1 CARD #2 ADDRESS 2
SW1 = CLOSED, SW1 = OPEN,
) O] swz=CLOSED 0 O| swz=CLOSED
E ﬂﬂ E ﬂﬂ
o 8781 DIGITAL e
= =
= INPUTS/OUTPUTS =
oo o ol so o o |8
g R
REMOTE CONTACT l: REMOTE CONTACT ‘\:‘
OUTPUTS 1-4 ;:f OUTPUTS 9-12 :::j
CXTl o o Igl coo o o I::‘
REMOTE CONTACT IE‘::l REMOTE CONTACT IE‘:I‘
INPUTS 1-4 e ° INPUTS 9-12 e °
coo s o o oo s o o
777777777777777 o o\ _____ . ___19 o\ _____________
'DIGITAL OUTPUT (6] O @] [¢) 1‘
:EXPANSION BOARD |
! o o 0 E] e E] |
| oo o o 6o o o !
'"REMOTE CONTACT = REMOTE CONTACT :
: OUTPUTS 5-8 e’ " OUTPUTS 13-16 e ° |
| 00 o o 0 o o !
| |
e o) ol o o, l
‘rDIGITAL INPUT O 9) O O |
‘EXPANSION BOARD - E] = E] |
| |
| o0 o o 66 o o !
| REMOTE CONTACT — £ — % REMOTE CONTACT — £ — g |
‘ INPUTS 5-8 \ INPUTS 13-16 \ i
Dimension Control System C-21

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Worksheets User’'s Manual

Control and Monitor Loop Documentation Form
Dimension ID:

Control Loop #

PVSource Analoglnput# Calc RH

Anlgin#___ Type____  Range to Units___ Filter____
Anlgin#___ Type___  Range to Units___ Filter____
Anlgin#___ Type____  Range to Units__ Filter_____
Anlgin#___ Type____  Range to Units__ Filter_____

Input Alarm Limits

Input# High Low Input# High Low

Control Action Reverse Direct Bimodal

Reverse Output High Limit___ Direct Output High Limit___

Reverse Output Low Limit_ Direct Output Low Limit__
Deadband

Control Output AnalogOut# ~ Remote COut#¥  LocCOut#

PID Type Single Dual Programmed Select Adaptive

Setpoint Source  Programmer# Analog In# Setpoint Loop#
Output Loop# (Ratio Blend Scale )

C-22 Dimension Control System
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Control and Monitor Loop Documentation Form (continued)

Auto/Manual  Operator# OR/NOR Set# AND/NAND Set#
RemCl# LocCl#

Manual Output Source  Operator  Analog Input#
Output Loop# (Ratio Blend Scale )

Open Sensor Default Output Value %

Loop Alarm Limits (G#-Group Number, H-Hysteresis Value, L-Latch/Unlatch Status)

G# HiHiPV  LoLoPv  HiPV LoPV HiHIDV  LoLoDV HiDV LoDV

1

2

3

4

5

H _ _ _ _
L _ _ _ _
Loop PID Parameters (G#-Group Number) Output_Off Alarms

G# Gain Reset Rate 18t

1 2nd

2 3I’d

3 4th

4

5

Dimension Control System C-23
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Real-Time Programmer Documentation Form

Dimension ID:

Real-time Programmer#

Operator Start: OPStrt or

Remote Start: RmStrt or

Remote Start Segment Number:

Fast Forward Enable Source: OperFF or

Fast Forward Warp Factor:

Programmer Status Source: OperRH or
Programmer Abort Source: OprAbrt or
Guaranteed Soak: Disable or Enable

C-24
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Real-Time Program Worksheet

Program #
Recipe 1-15

Start Segment
Segment # 0-749
Profile/Setpoint

Segment Time
00:00:00 to 99:59:59

Events On

O|l | >D|O|0[N|O|O| | W[N] PF

(0-255) Recycles

Next Segment

Alarm Group (1-5)

PID Group (1-5)

Dimension Control System C-25

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Worksheets User’'s Manual

Logic Documentation Form

Dimension ID:

First Alarm Second Alarm Third Alarm Fourth Alarm
Output Assign Sets

OUTset01

OUTset02

OUTset03

OUTset04

Logic 'OR/NOR' Sets

OR_set01

OR_set02

OR_set03

OR_set04

Logic '"AND/NAND' Sets

ANDset01

ANDset02

ANDset03

ANDset04

C-26 Dimension Control System
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Appendix D

Diagnostics and Troubleshooting

Diagnostic TeStING......cccvivnrininririirininniriinininniiiisincsensesessissessssssssssseens D-2
Help MeESSAZES ....ucveuirirrierririniriinsiissisissisessesissssissssesssssssssssessssssssssssssssssessasssssess D-3
Input Fluctuation Conditions..........ceccnencnencninisenncenniesencsesseessiesssscnes D4
Proper Earth Grounding..........ciiciniieniicincinncnicencenencnsscnsscnsnenes D-5
Transient Noise CONAitioNS.........ccveeeeercennienniinnninnsiinsiesniinesinssisssessneaes D-6
Troubleshooting General FUNCLIONS .......ccoueevriiruicnnnnennienncninniennsscnsscesnenes D-7
Troubleshooting Digital I/O........ccviviirirruninincnisinninincisianisiscsessssssssssescasasans D-8
Troubleshooting Analog to SSR Output...........evenreerniernecsnnncnencncsnene D-9
Troubleshooting Process Control and Monitor LOOps ........c.ceeeeuvuceencncenes D-10
Troubleshooting Real-Time Programmer .............ccoeevrererenneesncesnnnesnesennnnes D-13
Troubleshooting/Verifying Alarm Configuration ..........eecvceneeeecrcucanane D-14

Input and PV Limit Alarms........ccccoviiiiiiiiiiiiciiccccccns D-14

Loop Deviation Alarms...........ccccevvvviniiinininiiiicnncccecsees D-15
Troubleshooting Logic FUNCLIONS.........coceveivceinniinniinceininencncnnncnesennenes D-16
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Figure D-1.
Unit Configuration
Display

D-2

Diagnostics and Troubleshooting

This section explains how to diagnose and correct Dimension operation
and communication problems. Descriptions of self-diagnostics, built-in
help functions, error/advise messages, and a troubleshooting checklist

are included.

CAUTION!

Dimension maintenance and repair philosophy is based on unit
replacement. Do not attempt to perform troubleshooting or
repair procedures that are not described in this section.

If you need assistance from Dimension technical support personnel, call:

Dimension Technical Support
Eurotherm Controls Inc, Reston, Virginia
Phone 703-471-4870/Fax 703-787-3436

See Appendix C, Worksheets, for a Dimension Technical Support Phone /Fax
Cover Sheet.

Diagnostic Testing

As shown in Fig. D-1, the Unit Configuration display provides access to
a Dimension self-diagnostics function. The DIAGNOST field opens a
series of windows used to display the current software version number
and run diagnostic performance tests on both analop I/ O and operator
interface components.

Run Dimension self-diagnostics as follows:

UNLT_CNF 15:40¢:
Full Qoo e-ga-00
Lntd Acc _—20-0a-a0 _
Chna.lvl o FULL 1. From the Unit display in the operation
Macroxdl __ [START]
Jjacrox JE—E 21887 group, use the knob to scroll to the
SYsz_Hode__ColdSirt [= Configur_Select parameter and
WnSLFuns SetEuancs, |G
D 1a%noct _]E nter G0 press ENTER.

e E'l:bl" =sLoCrns | s .

Ftion 1 Entor 2. Turn the knob CW until the cursor
priton 2—Enter moves to the DIAGNOST field (Fig. D-1)
GUTEN_1  WOWE & L.

Dimension Control System
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3. Press ENTER. The system will display the Diagnostics window shown in
Fig. D-2. This window provides access to analop I/O and graphic
operator interface diagnostic test functions.

Figure D-2. UNIT CHEE  13rsa; 4. To initiate analop I/O diagnostics, move
Dimension Diagnostic Full.Ree92-20-09 EO"'] the cursortotheccC_Diag_Run field and
Window mta_Heo_ vu-ua press ENTER.
n.nnF
q pi-ia :& PoTEn 5. The system will check the status and
A 129 un .
g ! f’;:{'. [reh e ”_,-L version number of CPU (8725), and
i - AnalogI/O cards installed in the analop
FTion T—EnTer = I/0, and then will display the status
tion Z__Entenr ~ ind h in Fig. D-3. P
- _ m window shown in Fig. D-3. Press ENTER
QUIEW_1 HOME to close the window.
Figure D-3. IR S T 6. To initiate graphic operator interface
Hardware Platform Test naBradl U060 diagnostics, move the cursor to the
Status Window a g _NoLFound ; :
nﬁggr.’m--__:«otroﬁ'{a Ol_Diag_Run field and press ENTER.
Cloze_Wn
[SUTEW_T WO¥E
Figure D-4. 7. The system will display the version
Graphic Operator Fu)1.Rce QR -0 - number of the operator interface board.
{/r\‘/t_‘:]gice Test Status mtd_fico__BE-60- Use the Keypd and Knob fields
I W - -

(Fig. D-4) to check diamond key and

‘:1 Knob T TGH knob directional functions. Move the
H Close_Nn CLOSE .

'EJ cursor to the cLOSE field and press

g ENTER to close the window.

geton §___Enler

wtion Z__Entenr

OUITEN_1 HOHNE

8. To display the time and date of the last occurrence of Dimension power
down and power up, move the cursor to Time-Diag_Run and press
ENTER. Press ENTER to close the window.

Help Messages

On some Dimension operator interface display screens, “help” messages are
displayed that will tell you how to proceed or how to correct an error. Also,
pop-up help windows can be called up at most screens and fields by
pressing the Help key @ When a help window is displayed, press the Help
key a second time, or the knob, to make the window disappear.

Dimension Control System D-3
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Input Fluctuation Conditions

The Dimension user may find the analog inputs connected to the
Dimension to be unstable, or jump around with some applications. This
section should guide the user to correct this type of problem.

The Dimension uses multiplexed inputs. This means the analog inputs on
the same Dimension analog input card are not electrically isolated from one
another. A voltage between the inputs greater than the specifications allow
will cause fluctuation, or inaccurate process variable readings.

Another cause of input fluctuation problems is due to common mode
voltages exceeding specifications. Common mode voltages are measured
from the Dimension input to frame ground. Sometimes it is difficult to
measure this voltage accurately due to the impedance of the measuring
device, and characteristics of the induced electrical voltages. These voltages
can be caused by electromechanical interference (EMI), radio frequency
interference (RFI), or resistive coupling from an electrical heater (or source)
to the Dimension input. For example, a Dimension input may pick up
common mode voltages from an electrical heater through a ceramic thermo-
couple, as the resistance of hot ceramic is not infinite.

Solutions to Fluctuation Problems:

1. Itis important that the Dimension Frame ground connection on the
power input is used.

2. Jumper the plus and minus connections of unused Dimension inputs.
This is particularly important with unused inputs configured as
“thermocouple with burnout”.

3. When using thermocouple inputs that are electrically floating (for
example a ceramic sheathed thermocouple), ground the negative lead of
each thermocouple to frame ground. This will eliminate the common
mode voltages.

4. Wire 4-20 mA transmitters that are powered by an external supply as
follows: Power supply positive to the transmitter positive, transmitter
negative to Dimension analog input positive, and Dimension negative
to the power supply negative.

5. Determine if fluctuation problems are being caused by adjacent channel
voltage differences. The easiest way to test for this is to remove one
input from the Dimension and jumper the terminals on the Dimension
where the input was connected. Then note if the fluctuation is elimi-
nated. Repeat this test using the other input. If the fluctuation is elimi-
nated in both cases, the problems are input to input related. The user
should determine if the inputs can be made “common” to one another.
Otherwise they require isolation.

D-4 Dimension Control System
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6. On units with the older version 6 analog cards, an A.C. line filter
should be installed on the power source. A Corcom model 3VW1
has been used successfully

Proper Earth Grounding

Figure D-5.

If the controller occasionally resets and /or locks up (does not respond to
operator input) check the following:

+ Ensure Operator Interface cable is tightly connected

« Ensure all power wiring is tightly connected

« Install or verify the instrument is properly grounded per the diagram
in Fig. D-5. Remove any paint or debris inhibiting a good connection.

Dimension Recommended Installation—Earth Grounding Procedures.
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Transient Noise Conditions

If transient noise exists, the digital I/O electronics will be affected. The
noticeable conditions will be:
 Operator interface lock up (no response to commands)
+ Dimension locks up or does not respond to the actual process variable
» Process variable jumps

¢ Dimension “cold starts” or resets itself

These conditions can be caused by inductive loads (see note below) which
generate switching transients. Ensure the proper wiring and install
snubbers across the load.

CAUTION!

Route all input and analog output signal wiring in a separate
bundle from Digital I/O and AC power wiring.

Important: In applications where inductive loads (e.g. solenoids,
contactors, large relays) are used, large switching transients may be
generated. To eliminate possible misoperation or damage of contact
outputs from large switching transient, we recommend the instal-
lation of transient suppressors or snubbers, (e.g. RI part number
063327-001) across the load, as illustrated in Fig. D-6. Suppressing the
transient at the load is more effective than suppressing the transient
at the controller.

Figure D-6.
Sample Digital Output SNUBBER
Wiring Diagram (E.G. PART # 063327-001)
120 VAC | F AWV
_______ b |
: | 0VAC
I
: | 1 (N
| ' | _/
| I LOAD 1
I
! | \/
L 4 LOAD 2
DIMENSION /8781
CONTACT OUTPUTS K106
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Troubleshooting General Functions

If you encounter Dimension operation or communication problems, we
recommend that you first check your system against the troubleshooting
checklists in this section. If problems still exist, contact Dimension Technical
Support. See Appendix C, Worksheets, for a Dimension Technical Support
Phone/Fax Cover Sheet.

Symptom Action
No display Check AC power source and cable connection.
Check operator interface-to-hardware platform cable connection.
Check for low line condition.
Cold start or send the unit to factory as the contrast/brightness could have
been set to 0.
RAM verify Battery low or dead.

error message

Defective RAM memory chip.

EPROM verify
error message

Noise may have corrupted memory.
Defective EPROM memory chip.

Switches/jumpers
error message

I/O board may have improper address settings.

On startup, indicates
missing 1/O board

I/O board may not be plugged in.
I/O board may have improper address settings.

No process variables
appear on display

Incorrect range numbers.
I/O board not found.
Faulty 1/0 connections.

Analog outputs are off

Check for open sensor alarm condition.

Entered value not
accepted

Out of range.

System locks up when
relay/event turns on

Noise interference.

Communications
do not work.

Incorrect setting (RS-232/RS-422).
Faulty connection.

Dimension Control System
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Troubleshooting Digital 1/0

Symptom

Action

Digital I1/0 not functional

Check I/0 card communication address.
Check Communication Link wiring.

Check 120V/240V AC supply and ensure jumper is set
for correct supply.

Check fuse F1 (two each spare fuses are located at
the lower right corner of the 1/O card).

Check the +5VDC supply voltage. Use a Digital
voltmeter and measure across capacitor C5.

Load connected to Digital Output Relay is not
energized when required.

Check that Output Relay LED is lighted.

If LED is on:

Check Output Relay fuse.

Check Load voltage source and load wiring.
Check Output Relay.

If LED is not on:

Verify that the host Dimension is addressing the
correct Output Relay.

Check Output Relay.

Digital Input Module not functional

Verify that the host Dimension is addressing the
correct Input Module.

Check the input, verify that input voltage is present at
Input terminals.

Check the Input Module.

D-8
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Troubleshooting Analog to SSR Output

Symptom

Action

Load connected to SSR
Output (Model 8782) is not
energized when required.

Check that Output relay LED is lighted.

IfLED is on

Check Output relay fuse.

Check Load voltage source and load wiring.
Check Output relay.

If LED is not on

Verify that the Host Dimension is addressing the
correct Output relay

Check Output relay.

Dimension Control System
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Troubleshooting Process Control and

Monitor Loops

Symptom

Action

Process Variable Unreasonable.

Verify that the correct PV Source is selected. Refer
to “Configuration” on page 4-7.

If a thermocouple is selected for an input type, verify
that Cold-Junction is ENABLED. Refer to “Analog
Input Setup” on page 4-21.

Verify that PV Bias is set to zero. Refer to “Analog
Input Setup” on page 4-21.

Check input calibration. Refer to “Analog Input
Setup” on page 4-21.

Verify that input type is configured and the ranges
are set correctly. Refer to “Configuration,” page 4-7,
and “Analog Input Setup” on page 4-21.

Verify that the input is wired properly. Refer to
“Analog I/O Module Field Wiring” on page 2-13 of
Section 2, Hardware Installation and Field Wiring.

Verify that the input sensor functions properly using
a Volt/Ohm/Milliamp meter. Simulate an input to the
Dimension using a voltage or current source.

An Operator setpoint cannot be entered.

Verify that the Setpoint source is set to Operator.
Refer to “Operation” on page 4-29.

Verify that the Input High or Low Limit is not being
exceeded. Refer to “Analog Input Setup” on page
4-21.

Programmer/Remote setpoint is not being
accepted.

If using cascade control, verify that the Ratio, Blend,
and Scaled settings are set properly. Refer to
“Configuration” on page 4-7.

Verify that the Setpoint source is set to Programmer
or Remote and not to Operator. Refer to “Operation”
on page 4-29.

Verify that the proper Remote setpoint source is
assigned to the loop. Refer to “Configuration” on
page 4-7.

Verify that the selected programmer is active and
has a valid profile (setpoint) value. Refer to Section
5, Real-Time Programmer.

D-10
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Symptom

Action

Not able to set a Manual Output percent value.

Verify that the loop is in manual mode. Refer to
“Operation” on page 4-29.

Verify that the LoopOFFX(X = loop number) does not
have an active alarm or parameter that is true in
manual mode. Refer to “Configuration” on page 4-7.

Verify that the Manual Output source is set to
Operator. Refer to “Control Loop Extended Configu-
ration” on page 4-36.

Output percent has no effect on physical output.

Verify that the control output is patched to the proper
physical (hardware) output. Verify output patching
as described in “Physical Outputs Patching” on
page 4-18.

Verify that the physical output device has a matching
input to the Dimension output. Refer Section 2,
page 2-17.

Verify that a thermocouple input is not reading
Opensensor.

Verify that LoopOFFX(X = loop number) does not
have an active alarm or parameter that is true in
manual mode. Refer to “Configuration” on page 4-7.

Check that output is wired properly. Refer to “Analog
1/0 Module Field Wiring” on page 2-13 of Section 2,
Hardware Installation and Field Wiring, and the
Series 8781 Digital I1/0 Expansion Card Instructions
on page 2-37 of Section 2.

Verify the output type selected on the analog board
using jumpers. Refer to “Analog 1/0 Module Field
Wiring” on page 2-13 of Section 2, Hardware Instal-
lation and Field Wiring.

Verify that the Time Proportioned cycle time is not
set. Refer to “Physical Outputs Configuration on”
on page 4-26.

Verify that the External 1/0 card (8781) is powered
up before or at the same time as the Dimension.

Dimension Control System
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Symptom

Action

Dimension will not communicate with 8781 1/O
card.

Verify that the connection to the 1/O card is on the
first Analog Output card.

Verify that the External 1/0 card (8781) is powered
up before or at the same time as the Dimension.

Verify wiring between Dimension and the 8781 card.
Refer to “Series 8781 Digital Input/Output Expansion
Instructions” on page 2-37 of Section 2, Hardware
Installation and Field Wiring.

Verify the address switch settings of the 8781 card.
The first 8781 must be address 2. Refer to “Selecting
the Digital I/O Address” on page 2-44 of Section 2,
Hardware Installation and Field Wiring.

The alarm icon is flashing but no alarm is
present.

Any unused analog inputs should be shorted. The
unused input (+) and (-) terminals should be
connected. Refer to “Analog 1/0O Module Field
Wiring” on page 2-13 of Section 2, Hardware Instal-
lation and Field Wiring.

Reading from the Memory card causes configu-
ration problems.

Verify that the same firmware version is installed in
the unit being loaded as was used to write the
Memory card.

The process variable overshoots or undershoots
when approaching the setpoint.

The PID parameters (Gain, Reset, Rate) may need
to be changed. Refer to “Operation” on page 4-29.

Changing PID values has no response on the
output percent.

Verify that the PID Type is set properly. Refer to
“Configuration” on page 4-7.

D-12
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Troubleshooting Real-Time Programmer

Symptom

Action

The programmer is running but the loop setpoint
does not change.

Verify that the Setpoint source (SptSrco #) for the
selected loop is set to Programr. Refer to Section 4,
Process Control and Monitor Loops, “Operation,”

page 4-29.

Verify that the Remote setpoint source (RemSPsrc)is
set to the correct programmer.Refer to Section 4,
Process Control and Monitor Loops, “Configuration,”
page 4-7.

The time left in the program reads XX:XX:XX.

Check for an endless loop in the active recipe
segments. Refer to “Building a Real-Time Program,”
page 5-16.

The program does not end when it should.

Check the last executing segment in the currently
running recipe and verify that the NextSeg
parameter is the same as the current segment
number. Refer to “Building a Real-Time Program,”
page 5-16.

The Program mode is always in “Hold".

Check to see if Guaranteed Soak is enabled. Refer
to “Configuration,” page 5-5.

If guaranteed soak is to be used, verify that the
correct Alm_Group is selected for the current
segment number. Refer to “Guaranteed Soak,”’
pages 5-14 and 5-28, and Fig. 5-36.

Verify that a digital input is not in a TRUE condition
with a digital input patched to the Run/Hold source for
the Programmer. Refer to “Configuration,” page 5-5.

The Program is running faster than it should.

Check to see if Fast Forward is enabled. Refer to
“Program Options,” page 5-32.

An event remains on when the program runs
even if it is not turned on in the segment.

This may occur with multiple programmers, where
the event may be turned on in a different
programmer.

Programmer does not run.

Checktoseeif Abort_## (##is programmer
number) is enabled. Refer to “Program Options,”
page 5-32.

Programmer will not start from the PROGRUN
screen.

Verify that the Operator start (O PS tart) parameter is
setto OPStrt# # (where ## is the Programmer
number). Refer to “Programmer Extended Configu-
ration, Parameters,” page 5-33.

Dimension Control System
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Troubleshooting/Verifying Alarm Configuration

Figure D-7. (L)
Loop Status display

Figure D-8. (R)
User-Configured
Overview Display

D-14

After the setup of the alarm parameters has been completed, it is important
to verify the result of the configuration. The following sections describe
how to check out your alarm configurations.

Input and PV Limit Alarms

Input and PV alarms are detected whenever the selected input exceeds a
specified high or low limit. The best way to verify the alarm is configured
properly is to simulate or vary the input until it exceeds the set alarm limit
value. To do this, connect a calibration or variable input source (voltage,
current, thermocouple) to the individual analog inputs and adjust the
output of the source so that the input (PV) exceeds the set limit. The LOOP
display, shown in Fig. D-7, may be used to monitor the actual value
(ProcVr#) of a loop input as it is adjusted using the variable source. An
Overview display may also be created that can display selected Analog
Inputs or Loop Process Variables as shown in Fig. D-8.
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By adjusting your variable input source you can cause an alarm to occur.
When the alarm limit has been exceeded, the Alarm Icon will begin to blink,
indicating that an alarm has been detected. Next, view the appropriate
LOOP_ALM or INP_ALM display screen to verify the alarm detected was
as expected.

Note: Refer to Section 3, Graphic Operator Interface, for more information on
configuring Overview displays.

The next step is to alter the input source to a level that should clear the
alarm condition. Then verify that the alarm clears. Remember that a
Latched alarm requires the operator to acknowledge the alarm, while
Unlatched will clear without any operator action.

Dimension Control System
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If you set a value for hysteresis, verify the proper hysteresis action by
adjusting the input below the alarm limit. The alarm should not clear until
the input is below the alarm limit by the hysteresis value. (This is assuming
a high limit alarm; a low limit alarm would need to be above the limit by the
hysteresis value.)

Loop Deviation Alarms

Deviation alarms are detected whenever the actual process variable (PV)
differs from the desired variable (setpoint, SP) by more than the set limit
value. Deviation alarms are only applicable to control loops. The best way
to verify the alarm is configured properly is to simulate or vary the input or
the setpoint until it exceeds the set alarm limit value. This can be done from
the LOOP display, shown in Fig. D-9. From this display verify that the
Setpoint Source for the selected loop isin Operator mode. To do this, select
Operator from the SptSrc## line in Fig. D-9. Next select the SetPnt# #
parameter and alter the setpoint until it differs from the ProvVr # # value by
more than the deviation alarm limit value set in alarm configuration. This
should cause the Alarm Icon to blink, indicating an alarm. Next, access the
LOOP_ALM display shown in Fig. D-10. Verify that the expected Deviation
alarm is displayed.
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The next step is to alter the setpoint to a level that should clear the alarm
condition. Then verify that the alarm clears. Remember that a Latched
alarm requires the operator to acknowledge the alarm, while Unlatched
will clear without any operator action.

If you set a value for hysteresis, verify that the proper hysteresis action by
adjusting the deviation value below the alarm limit. The alarm should not
clear until the deviation is below the alarm limit by the hysteresis value.
(This is assuming a high deviation alarm, a low deviation alarm would need
to be above the limit by the hysteresis value.)
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Troubleshooting Logic Functions

When using Dimension logic functions to control internal functions or to
control digital outputs, the following tips may assist in the checkout and
troubleshooting of the configured functions:

Configure a diagnostic LOGIC display to show the state of any related
digital inputs, outputs and programmer events that are part of the logic
configuration.

Isolate and verify individual OR/NOR#, AND/NAND# outputs by
temporarily patching them to a Remote Digital Output using an
Outset. This will allow you to view the TRUE/FALSE output state

of each part of your logic configuration before they are all combined.
If each part works as expected, the combined result should also
function properly.

Symptom

Action

ORset/NORset output does not activate function. If any input to an OR function is TRUE the output will

be TRUE. Verify that unused inputs to an OR
function are set to FALSE.

Verify that the correct output, either ORset or
NORset is patched to the function.

ANDSet/NANDset output does activate function All inputs to an AND function must be TRUE for the

output to be TRUE. Verify that unused input to an
AND function are set to TRUE.

Verify that the correct output, either ANDset or
NANDset is patched to the function.

D-16
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Example 1. Thermocouple/Pyrometer Switchover

Figure E-1.
Manual Output Source

E-2

The response provided by one temperature sensor may not be accurate
enough or have a wide enough temperature span when trying to control
temperature over a wide range. In these cases, using two different
temperature sensors to measure temperature can provide better accuracy
and control.

In this example, we will use a thermocouple to measure temperatures up
to 1000 degrees F, and a Pyrometer to measure temperatures above 1000
degrees F as shown in Fig. E-2. An event from the programmer will be
used as a trigger for the switchover to occur. Utilizing the Manual Output
Source and internal logic, the Dimension Control System can successfully
accomplish this task. For this example, Loop1 will be the thermocouple loop
and Loop 2 will be the Pyrometer loop.

Operation

During the ramping up, Event 1 is off and Loop 2 is in manual mode,
causing the output of Loop 2 to come from the Output of Loop 1 (Manual
output source - Fig. E-1). When the switchover point is reached, Segment 3,
(see Fig. E-2) Event 1 is turned on. This will put Loop 2 into auto mode
(see Fig. E-3), causing the output calculated from the Pyrometer loop to be
in control. PV1 Hi alarm will now be active latching the Loop 2 mode into
Auto; therefore Event 1 is turned off in segment 5.

During the ramp down of the temperature, the PV1 Hi alarm will be cleared
causing Loop 2 to return to manual mode and the Output will again come
from the thermocouple loop (Loop 1).

PV1 —

L1
PV2 —

PV1 —

L2 OUTPUT to Heater
PV2 — /
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Figure E-2. .
Switchover Point 1500°°F
1000 °F
500 °F
1 ‘ 2 T 3 4 5 6
Switch to Pyrometer/Loop 2 Control
Temperature Profile K214
Figure E-3.
Auto Mode
Event 1
ORSET 1 Loop 2 Auto Mode

Figure E-4. (L)
UNIT Display

Figure E-5. (R)
Patch 1/0 Display

Dimension Control System

PV1 High Alarm

K213

Configuration

This example requires Dimension to be in the Extended configuration
mode. The Extended configuration is accessed by selecting Extended at the
Conf_Lvl parameter as shown in Fig. E-4. After selecting Extended, select
Configur to switch to the configuration side of the Dimension. Next, access
the Patch I/O icon and select the ContriLoop parameter shown in Fig. E-5.
The window shown in Fig. E-6 displays.
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Figure E-6.
CONF_LOP Extended
Configuration Display

Figure E-7.
Manual Output Source

E-4

Set up the following parameters:

| _CONF_LOF 11

Iﬁaop _Mum_— ho?glilm
Source ____HR " -
Cril Aol —Fevere 1. Loop_Num -selectLoopNmo1.
Eégsggﬁg_éﬁgglg 2. Pvsource -selectAnlgino1. Thisis
e ke vers 1 1

e — R eV the thermocouple input. You will need
M_OutSroc__ OrFerat to go to the I/O CAL screen to select
OShsrOut__De fawl . .
Retrhsmt__An1491In the correct input type. See Section 4,

Process Control and Monitor Loops, for

OUTEW_1 HOME

a detailed description.

3. Cntl_Act -selectReverse
(for heating in this example).

RemSPsrc - select Program 1to run the temperature profile
with Programmer 1.

Return to the Loop_Num parameter and select LoopNmo02 to set
up the Pyrometer loop.

Pvsource - select Anlgino2. This is the Pyrometer input. Again,
you will need to select the correct input type.

Cntl_Act - selectReverse (for heating in this example).

RemSPsrc - select Program 1. The temperature profile will be
running from Programmer 1.

Auto/Man -selectOR_set0 1. This will allow several inputs to be “OR’d”
together to control the status of the Auto/Manual parameter for Loop 2.

10. M_OutSrec - select Remote. This will display a configuration tree.

TONF LOFE 11 o113 11. Under Remote - selectOutPutL1 (see

lLooP_Num LookENmE2 Flg E-7). Whenever Loop 2 (Pyrometer)
M_OutSrc is in manual mode the Loop 2 Output
bRemote will be sourced from the Output of
Y E = Lteut Loop 1. Next, select the Cascade param-
eters as follows:
Ratio=-1
Blend=0
QUTEW_1 HOME Scale=1

By selecting Manual Output Source (M_0utSrc) for Loop 2 to be Remote
and OutPutL1, Loop 1 will control the Output percentage of Loop 2 when
Loop 2 is in Manual mode. When Loop 2 is in Auto mode, the output is
calculated from Loop 2’s input.

Next set up when to switch Loop 2 from Manual to Auto for the switchover
to be complete. This can be done as follows:

1. Access the CONF_LOG display (see Fig. E-8) at the Patch I/O icon.

2.

ForLogic, select OR/NOR_1. This will open the window shown in
Fig. E-9, with four input selections.

Dimension Control System
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Figure E-8. (L)
CONF_LOG Display

Figure E-9. (R)
CONF_LOG Display

Figure E-10.
Alarm Display

Figure E-11. (L)
Alarm Limit Configuration
Window

Figure E-12. (R)
Loop Alarm Setup Window

Dimension Control System
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CONF_LOG O Pe:54:52

Con Out t_‘m‘rs._.ve; CONT
o 10 OR/NOR_1

Dut, _0ff __Loor10FF

]

ISPL

= o

DUTEN-T _WORE €

11:54:681

[i]

1 ___FirstAlm
h ——_SechdAlm
= ———ThirdAlm
E'N ot hF 1m

CLOSE

OUTEW_1 HOME

3. FortheFirstAlm (Istinput) selectEvent_o01. This will be the trigger for
Loop 2 to go into Auto and initiate the switchover.

4. FortheSecndALm (2nd input) select PV1_High. This will latch the
Dimension into an Auto condition. Select CLOSE to complete.

5. Access the Alarm display shown in Fig. E-10 from the Patch I/O icon.

6. SelectxLoopNmo1 from the LpAImSet parameter on the CONF_ALM
display. This will open the window shown in Fig. E-11. Set the Loop 1
HiPV alarm at 1000 degrees F. This will be the switchover point. Select
CLOSE to return to the CONF_ALM display.

| FatchlI-0 HS: 23122
Prodr-ammer — S e 1 ec + |(suldle
Contr1Loor -
Alarms
BotraT Zelect |oo
utruts elect g
OUTEW_1 HOME
CONF_ALHME 11:4
Lo A1
Fllm_GrF'Jfl
HiHiPU____— 11688.8
LoLoPL 556,84
HiFL! 1888, @
LoPL) 65H,.d
HiH iDL £E5.6
LoLoDl) -63.6
illew E5.6
Lolew___________ —-E5.6
Close_HMn_ CLOSE
OUIEW_1 HOME

Select LoopNmo01 fromtheLoop Alm
parameter on the CONF_ALM display. This
will open the window shown in Fig. E-12.
SetLoop 1HiPvLtch parametertoUnlatch.
This will ensure the switch back to thermo-
couple control during the cool down period.

CONF_RALME B5:5
Loor @1

HiH iPuwH4 6.4
H iPuHYst. B.a
H iH illuH4 H.a
H ilHy=st. B.A
HiHiPwLt___Unhlatch
HiPuLtch___Unlatch
nig iEgL}E__JIn aLcﬂ

1L C | = C
Close_Wn__{CLOSE

OUIEMW_1 HOME

E-5
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Example 2: Using Cascade Control

To obtain precise part temperature control needed in many applications, a
single loop of control may be insufficient. Other processes that may have a
slow response rate may be unstable when only one PID control loop is
implemented. For these reasons, a Cascade control scheme using the
Dimension Control System is utilized. In this configuration, the primary
loop output sets the setpoint of the secondary loop. Refer to Fig. 5-13

and Fig. 5-14.
Figure 5-13.
Cascade Control Scheme
PART TEMP LOOP 1 CHAMBER/
RECIPE (PRIMARY) LOOP 2 OVEN/FURNACE
/_/—\ (SECONDARY) HEAT
COooL
% | AIR TEMPERATURE
a~| THERMOCOUPLE
\/‘// PART TEMPERATURE
THERMOCOUPLE
PART K215
Figure 5-14.
Blended Cascade/Part Temperature Control Scheme
FacTor I RATO
PART TEMP @ FACTOR CHAMBER/
RECIPE g OVEN/FURNACE
/_/_\ HEAT E
LOOP 1 COOL AIR
(PRIMARY) LOOP 2
(SECONDARY) TEMPERATURE
)// THERMOCOUPLE
v‘// PART
TEMPERATURE

In this example, Loop 1 will be the primary (part temperature) loop and
Loop 2 will be the secondary (air temperature) loop. Cascade control can be
set up in the following manner:

Dimension Control System
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Figure E-15. (L)
Patch 1/0 Display

Figure E-16. (R)
CONF_LOP Display

Figure E-17.
Control Action

Figure E-18.
Control Action

Dimension Control System

Artisan Technology Group - Quality Instrumentation ...

1. Access the Patch I/ O icon (see Fig. E-15) on the configuration side of the
Dimension. From this display select the ContriLoop parameter. This
will display the CONF_LOP display (see Fig. E-16).

[ Fa<chl 0 | CONF_LOFP O

Frodranmen - : Loor_Mum_—L oo
Contrilooe] _Galect] Plsource__HRl
Hlarns Telee Chtl_RAct___Eim
Lo 1o Sele PID_Ture___Sin
OutruLs Sels RemSPsrc___Out
IWIEMW._ ! HUNE OUTEN -1 HOME COMM
2. AttheLoop_Num parameter select LoopNmo02. The Loop 2 parameters

will now be displayed on the screen.

Move the cursor down to the RemSPsrc parameter. Press ENTER to open
a window as shown in Fig. E-17.

4. Change the entry in the window to
Outputl1.A configuration tree

CONF _LOFE 12:54:08
Lool_Mum__LookNmBEZ

RemsE displays. The configuration tree will
allow you to select the Program to be
#fgsgParm used and the cascade parameters used
to determine the Loop 2 setpoint.
5. Select which programmer (Program#)
— will be used in the calculation.
OUTEW_1 _HOME kil

6. Move the cursor down to the CascParm parameter. By entering on
this parameter, a window will open at the top of the screen to allow
you to enter values for the Ratio, Blend and Scale Factor as defined in
the formula:

(9%0Output * Ratio + Profile setpoint * Blend) / Scale Factor

7. Select CLOSE to close the window and then select End to close the
RemSPsrc window.

(LU 1E8 2 8. To monitor the effect of each parameter,

Erocuedl—213- 230 build an Overview display like the one
it F N TR - : :

e BI 2988 .2 shown in Fig. E-18 with all relative

Lifodel —Fanual parameters on a single screen.

E;ﬁﬁig} —3280. 3 g'é 9. The Setpoint Source(SptSrco2)

Ec:"‘ﬂ-si— 188 parameter must be set to Remote. This
PLorces__Femote can be done from either the Overview

SelPrb8z____2568.8 % . fi dorf h
FETAETT TET0F] screen just configured or from the

LOOP__2 screen.
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E-8

Loop 2 Setpoin

A practical example of implementing the equation is shown below. The
equation is as follows:

t = (Output% of Loopl x Ratio) + (Profile Setpoint x Blend)
Scale Factor

To calculate what affect each parameter has on the Loop 2 setpoint, initially
start with the following:

Scale 100
Blend 100
Ratio = -10

The Ratio is a negative value because when there is a reverse output
(typically a heating process) the output percent is a negative number. The
Scale and Blend values will usually be about the same value and they will
be a factor of 10 greater than the Ratio.

When these initial values are entered into the equation, it appears as follows:

t% of Loopl x (—10)) + (Profile Setpoint x 100)
100

Loop 2 Setpoint = (Outpu

The value as Output percent is dependent upon the decimal position of the
input for that loop. Table E-1 shows the Output percent value in relation to
decimal points.

Table E-1. Output Percent Value in Relation to Decimal Points

Output = 100% Output = 50% Output
Decimal Positions  Output Percent Value Percent Value

0 10000 5000
1 1000 500
2 100 50
3 10 5

4 1 0.5

Dimension Control System
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If the output percent of Loop 1 is at 0% heating and the profile value is at
200 degrees F, the equation reads:

(~10)) + (200 x 100)

100 = 200 F

Loop 2 Setpoint = (0x

With 0% output, the ratio term drops out and Loop 1 has no effect as would
be expected.

If the output percent of Loop 1 is at 100% heating and the profile value is at
200 degrees F, the equation reads:

10)) + (200 x 100)

100 =300 F

Loop 2 Setpoint = (1000) X (=

Therefore, a 1% change in the output of Loop 1 relates to a 1 degree change
in the setpoint of Loop 2.

If the output percent of Loop 1 remains at 100% heating and the profile value
is at 200 degrees F but our Ratio value is changed to -1, the equation reads:

1)) + (200 x 100)

= 210F
100 210

Loop 2 Setpoint = ((-1000) x (=

Therefore, a 1% change in the output of Loop 1 relates to a 0.1 degree
change in the setpoint of Loop 2.

If higher resolution is still required, change the Blend and Scale factors to a
higher number, such as 1000. If Ratio is still at 1 and we still have 100%
output on Loop 1, the equation reads:

¢ = ((=1000) x (1)) + (200 x 1000)
- 100

Loop 2 Setpoin =201F

A100% output only adds 1 degree to the setpoint value.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Examples

User’'s Manual

Example 3: Pump Control

This example will show how the Dimension can be set up to turn a pump on
or off based upon the position of a valve, a temperature sensor, a
programmer event and an override switch. We will assume that during
normal operation the pump should be allowed to turn on only if the valve is
in the open position and either the programmer event is on or a low temper-
ature limit is exceeded. For maintenance functions, an operator override
switch may be used turn the pump on/ off at any time. This is accomplished
in Dimension using an OR_Set, an ANDSet, and an OUTSet, and can be
graphically described as shown in Fig. 5-19.

Figure 5-19.
Pump Control Logic

OR_Set01

Event 3 —»| FirstAlm

PV1.Low —| SecndAlm

—»NORset 01

False ——»| ThirdAIm OR_setl
False ——»| FourthAlm
ANDsetl
Valve Position ;
(open/closed) from 8781 FirstAlm NANDsetl
Digital /0O Contact R
Input #1 »| SecndAlm OUTset
True —| ThirdAlm ANDsetl | i
True —>|FourthAlm
—»| SecndAlm
False »| ThirdAlm .
To 8781 Digital
False »| FourthAlm | ——— |/O Card Output
. for Pump On/Off
Operator override K210
input Switch from 8781
Digital I/0O Contact Input #2
Figure E-20. [CONF-LOG _Br:er:ds The first step in setting up the pump control

Logic Configuration Con_Out

) : — _J0R~ _1]
Selection Display |'1333_18+~f_':' E 5] HiRet

Qpleelad is to define the inputs to the OR_Set. To do

OUIEMW_1 HOME

E-10

this, position the cursor on the Logic
parameter on the CONF_LOG display (see
Fig. E-20) and press ENTER.

Dimension Control System
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Figure E-21.
Logic Set Configuration
Display

Figure E-22.
OR/NOR_1 Set Configu-
ration Display for Pump
Control Example

Figure E-23.
ANDNAND1 Set Configu-
ration Display for Pump
Control Example

Figure E-24.

OutSet01 Configuration
Display for Pump Control
Example

Dimension Control System

Artisan Technology Group - Quality Instrumentation ...

Be:59:06

} ge --F irstg n
&% —— R

lze Th:rdﬂln
lse
=0

_anhp“'

QUIEW_1 HONE

CONF_LOGE BT7:14:58
Event _B83 ___FirstAlm
FULl_Low ___Sechdllm

Fa % se ———Th ir‘ﬁg%m
alse O m
Close_Wn__{CLOSE
OUTEW_1 HOME
CONF_LOGE AT:49: 23
OR_setB@l ___FirstAlm
RemC I__1 ___SecndFllm
P‘ Th1r~dFl%m

o 1

Close_bn ICLOSE |
OUIEMW_1 HOME

CONF_LOGE HE:11:m4
ANDsetB@]l ___FirstAlm
RemCI__2 ___Sechdllm
'F::a%se ———Th 1Pﬁg%m

alse 0 m
Close_kn__|CLOSE |

OUIEW_1 HOME

Select the OR/NOR_1 logic set and press
ENTER to open the configuration window
shown in Fig. E-21.

Referring to the drawing in Fig. 5-19, we
will define the inputs to the OR_Set. Assign
Event 03 totheFirstAlm parameter, select
PV1_Low astheSeendAIm parameter, and
False fortheThird and ForthAIm's (see
Fig. E-22). Then select CLOSE to finish this
Or_Set configuration and return to the
CONF_LOG display. Next select the
ANDNAND 1 logic set from the Logic
parameter to open the window as shown

in Fig. E-21.

Select OR_seto1 for theFirstAlm
parameter, RemCI__2 fortheSecndAlm
parameter and True for the Third and
ForthAlm parameters. Remember that all
input parameters for an AND set must be
TRUE for the output of the set to be true;
thus the need to default the third and fourth
alarms to True (see Fig. E-23). Next select
CLOSE to complete the ANDset portion of
the configuration and return to the display
shown in Fig. E-20.

Then select the OUTSet01 parameter from
the Con_0ut line to open the window
shown in Fig. E-21. Assign ANDset01 to
the FirstAlm and RemCI__2 to the
SecndAlm and False totheThird and
ForthAlm parameters (see Fig. E-24). Select
CLOSE to complete the Outset portion of
the configuration.

E-11
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Figure E-25.
Patch 1/O Display

Figure E-26.
Remote Digital Output
Configuration Display

Figure E-27.

Remote Digital Output
Configuration Display for
Pump Control Example

E-12

i or o5 o=r 5] Next press the Home key to return to the

oot main Patchl/O display as shown in

Prodrammer S e . 5 /
E?gmémop_g e Fig. E-25. From this display select the

S 4 )
Logic—S5a Outputs parameter to begin the physical

Output patching process. Once Outputs is
selected, the screen shown in Fig. E-26
displays and the patching of the OutSet toa
remote digital output may be completed.

OUIEMW_1 HOME

TONF_O0T B¢ Selecting the desired Remote Contact

Output Board will highlight the selection,
and clicking the knob a second time will
cause a window as shown in Fig. E-27

to display.

l'lnal‘.'_oo._ﬁn LaCr
L oc q PR, Vel oy |
Rent0_Sei _JRpCO2r

OUIEW_1 HOME

From this window select the desired output

FEemC0 i i
EVent_gg——Remc0_pg number to Wh}d’l to assign the pump control
Event_84 Z""FemC0_04 output. For this example selectOUTSet01 as
Event _85 ___RemCO_B5
Event 08 ___RenC0_og the source forRemC0_01 to patch the outset

[ na_ 1 ___memlL_ .
Glob_ATm___Remt0_82 to the physical output. Next select CLOSE to
Close_Whn__CL

complete the configuration process.

OUTEMW_1 HOME

The next step is to verify the actual operation of the logic sequence
configured. This may be done by monitoring the status of the Events, the
Remote Digital Inputs, and the Remote Digital Outputs. The status of
these items may be displayed on a LOGIC display as shown in Fig. E-28.
Logic displays are accessible from the operation group of icons by
highlighting the Logic icon. This display was set up to show the status of
remote contact output #1, named PumpStat, remote contact input #1,
named ValvePos, remote contact input #2, named ManPCtrl, and
programmer Event__3.

Note: Refer to Section 3, Graphic Operator Interface, for instructions on
configuring displays and setting up custom tagnames for inputsfoutputs as
shown in this example

Dimension Control System
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Figure E-28. (L)
Logic Status Display for
Pump Control Example

Figure E-29. (R)

Loop Alarm Status
Display for Pump Control
Example

Dimension Control System

This display can now be monitored as the inputs, events, and alarm limits
are altered. The PumpStat should display ON whenever the ManPCtrl
input is ON or if the ValvePos is Open and either Event__3 is ON or
Loop 1 Low PV alarm is active. The LOOP_ALM display, shown in Fig. E-29,
may be viewed to monitor the status of the Loop Low limit alarm input.

[O0lC 7 0 @9ijji34 [ O0F AL @9izzi@

PuresStat___On Alsrwesd] __ Low___FLU
HETE —

H kel OFf

Buent 30N

“TETART] [STOFT “TETHRT] L[STOFT

E-13
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Example 4. Programmer Run/Hold Status

This example will show how the Run/Hold state of the setpoint
programmer in Dimension may be altered using an Operator Interface
function as well as a remote contact input. This is accomplished using an
NORset, an ANDset, and a programmer configuration selection and is
graphically shown in Fig. E-30.

Figure E-30. Remote Run/H(r)]Id OR_set04
; Two Position Switch Input
Programmer Status Logic from 8781 Digital /0
> NORset 04
False —»
False ANDNAND?2
Orset 04 NANDSET 02
False —» > A
ANDSET 02
Operator Run/Hold 1
True —»
True —»!

Programmer RUN = TRUE
Programmer HOLD = FALSE

v

Patch to Programmer #1
RUN/HOLD Input

K211

The first step in the configuration process is to access the configuration
displays and the PATCH I/O icon as described earlier in this section. From
the PATCH 1/O icon, select the Programmer configuration parameter to
access the display shown in Fig. E-31.

Figure E-31. [[CONF_FEG ___Zz:zt:iq From this display access the Run/Hold

Configure Programmer |PgN|_Lmber~ Py ot parameter and patch ANDset02 as the

Display Eﬁg;ggéﬂ : source for this function. Next press the
HOME key to return to the main Patch
I/0 display and select the Logic
configuration parameter to access the
display shown in Fig. E-32.

OUTEMW_1 HOME
E-14

Dimension Control System
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Figure E-32.
Configure Logic Display

Figure E-33.
OR_Set04 Configuration

Figure E-34.
LOOP_ALM Display

Dimension Control System

CONF_LOG

BE:B4:17F

Con_Out
Lodic i}
Out _Off

OUTIEW_1 HOME
CONF_LOGE Ge:@e: 45
RemCI__2 ___FirstAlm
False ——_SechndAlm
Fa%se ———Th ir‘ﬁa%m
alse O m
Close_Wn__[CLOSE]
OUIEMW_1 HOME
CONF_LOGE 2315828
OrerRBH_1 ___FirstAlm
HORsetB4 ___Sechdllm
Pﬂue ———Th ir‘ﬁa%m
e O m
Close_Wn__[CLOSE]
OUIEW_1 HOME

From this display select the OR/NOR set to
be configured from the Logic parameter.
This will open a window as shown in

Fig. E-33 that will allow you to assign
RemCl__2 totheFirstAlm and False to the
rest of the inputs. Select CLOSE to complete
the configuration of the OR/NOR set. Next
select the ANDNAND2 from the Logic
parameter for configuration.

After selecting ANDNAND 2, the window
shown in Fig. E-34 opens. Select OperRH _1
for the FirstAlm, NORSet04 for the
SecondAlm,and True for the Third and
ForthAlms. Select CLOSE to complete

the configuration.

Note: The NOR output was selected
to invert the Remote Run/Hold
input switch.

[]

The next step is to verify the operation of the configuration just completed.
This can be done by starting a program (see Section 5 “Real-Time
Programmer” , for details on programmer operation/ configuration),
monitoring the PgMode parameter and switching the Status from Run to
HoldOper and back using the Operator Interface. Next toggle the switch
input and view the programmer status. The On/Off status of the remote
Run/Hold switch may also be viewed from a Logic display.

E-15
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Example 5: Autotune

Figure E-35. (L)
LOOP _ _ _1 Display

Figure E-36. (R)
Set Up Window

Figure E-37.
Autotune Window

E-16

The Dimension autotuning algorithm will attempt to model a process by
monitoring the process response to a step input to the process. Once the PID
parameters are calculated, the operator can select the type of response
desired, FAST, MEDIUM, or SLOW. The FAST selection is designed to give a
quarter amplitude damped response and the SLOW selection gives a criti-
cally damped response. This example uses Loop 1 for autotuning.

Setting Up Autotune

Prior to starting autotuning, it is necessary to set some parameters for the
autotuning run. The parameters may be set from either the CONF_LOP
screen at the Patch I/ O icon or from the Autotune window entered from the
LOOP_# screen. For this example we will set up the Autotune parameters
from the Autotune window. First move to the LOOP_1 screen and select the
SetUp parameter at the bottom of the screen (see Fig. E-35). This will open
the set up window (see Fig. E-36). In this window verify that the Loop mode
(LpModeo1)issettoManual. Move the cursor down to the AutoTune
parameter and select to open the Autotune window shown

in Fig. E-37.

T A | JR—

] P W 1 [LooF___18 13:69:78
ProgUrl_ T4.8 %o | EHgded) £ |
elLPpLal 8.8 % FLiSro eFator
ighto =g = B
“.;:E“'?ﬁ ol o o — e
i — 11 Mo n—Etake " |2
PFerator

LSTAET] LSTOF]

The following parameters will be displayed:

R TR & - |
N o — %

11—
EEEE?GHJE ui rae

Bume__81

e Autotune -SelectingStart will start the
autotuning process. This function
changes to Abort once the process has
been started. Selecting Abort will halt
the autotune process. The autotuning
will be complete when % _change
reaches 1%(The difference of the last 50

uel___F

16.88

samples taken is 1 % of the Pvchange)
or the number of samples reaches 2048
(buffer is full).

Dimension Control System
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AT_ErrNo - If an autotune error occurs, select this parameter to display
a description of the autotune error number. Press the Help key to close
this window.

Accept - Select Yes to save the PID parameters just generated from
the run into the selected PID group. Selecting No will abandon the
PID parameters.

When autotuning is complete the following parameters will change:

Samples to CalcGain
Pvchange to CalcRst
%_change to CalcRate

Samples - Displays the number of samples taken during the run.
PVchange - Displays the amount that the process variable has changed.
% _change - Displays the % that the process variable has changed.

PIDGrp - Set the PID group the Autotuned PID values will be saved
into when they are accepted at the completion of an autotune run.

TuneAct1 - Set the control loop tuning action. Reverse causes the
bump to increase the Reverse output. Direct causes the bump to
increase the Direct output.

RespTyp1 - Select the Response type that determines what type of PID
parameters to calculate. The choices are Fast, Medium and Slow.

Fast uses the most energy and brings the process variable up to
setpoint quickly but may produce overshoot. Slow takes longer, but
produces less overshoot.

Bump - Set the amount that the output will be increased by when
Autotuning is started.

SmplRate (RespTime)- Set the time (minutes) that the process takes to
stabilize after a step change in the output. This time determines the
time required for autotune to complete.

To set up autotune, configure the PIDGrp, TuneAct, RespTyp1,Bump, and
SampleRate parameters. For this example we will run the Autotune
process on the reverse (or heating) action. Set up the parameters as follows:

PIDGrp_1-1

TuneAct1- Reverse

RespTyp1- Don’t need to set until the autotune run has completed.
Bump__01-10.00%

SmplRate- 5 minutes

E-17
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Starting Autotune

1. Verify that the Loop mode of Loop 1 is set to manual as shown in
Fig. E-36 above.

2. Once selections are made and the control loop is set up, an autotuning
run can be started. Enter the autotune window once again to start
the process.

3. Move the cursor to the Autotune parameter and select Start. The
Autotune parameter will automatically change from Start to Abort.

Upon start up, the autotuning algorithm will attempt to allocate enough
memory to take a minimum of 2048 samples. It is recommended that only
one loop at a time be in the autotuning mode to give it enough memory to
complete. The memory will be returned for system use upon the completion
of the autotuning run.

Monitoring Autotune

Monitor the variables Samples, Pvchange, and % _change. The sampling
rate is based on the RespTime (response time). The time between samples
can be calculated by:

Resp Time x 60 seconds
500

The autotuning algorithm is designed to take a minimum of 500 samples
during the length of the RespTime. The Pvchange parameter should be
monitored for a response. The autotuning algorithm will begin to calculate
the % _change entry after 100 samples. This entry gives an indication of the
nearness to completion for the autotuning algorithm. The % _change is
calculated by taking the difference of the last 50 samples and comparing
that to the overall Pvchange. When it reaches 1% the autotuning algorithm
will complete by calculating the PID parameters.

Accepting PID parameters

Upon completion of the autotuning run the parameters Sample,Pvchange,
and % _change will change to CalcGain, CalcRst, and CalcRate respec-
tively, when PID parameters are calculated (see Fig. E-38).

E-18 Dimension Control System
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Figure E-38.

Autotune Window After
PID Parameters
Calculated

Dimension Control System
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Autotune Errors

At this time the PID parameters can be
reviewed by moving the cursor box to the
RespTyp1 entry and selecting either Fast,
Medium, or Slow. The PID parameters for
each selection will be displayed. To accept
the parameters, the Accept parameter
should be selected to Yes. Once accepted,
autotune will reset and be ready for another
run if desired. If the parameters are not to be
saved, the autotune entry Abort can be
selected and autotune will reset and be
ready to run again.

If an autotune error occurs, select the AT_ErrNo parameter to display a
description of the autotune number. The list below gives a description of

each error number.

600
604
605
606
607
608
609

System error
Buffer is full
The user aborted the autotune run.

The loop is not in manual

The process variable is not responding to the output change.
The process is not moving fast enough

The manual output changed

If errors 604 or 605 occur, it is possible that the RespTime is too short or the
output is not configured or connected properly.

E-19

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Examples

User’'s Manual

Example 6: Macro Keys as Start/Stop of the
Programmer

Figure E-39. (L)
UNIT_CNF Display

Figure E-40. (R)
Macrokyl Configuration
Window

Figure E-41.
Loop Mode Window

E-20

Artisan Technology Group - Quality Instrumentation ...

The two macro keys may be configured to execute a series of functions
simply by pressing one button. For this example, we will use Loop 1 and
Programmer 1. The “START” macro key will be configured to start Recipe 1
for Programmer 1. At the same time the loop mode for Loop 1 will be set
to Auto, and the setpoint source for Loop 1 will be set to Programmer.

The “STOP” macro key will be configured to start Recipe 15 which has
been configured with a setpoint profile that will provide an ambient

setpoint for Loop 1.

Configure [START] Key

From the UNIT screen move the cursor to the Configur parameter and
select. The UNIT_CNF screen displays (see Fig. E-39). Move the cursor
down to theMacroKy1 ([START]) parameter and select. A window displays
(see Fig. E-40) allowing you to select the desired functions to be executed
when the macro key is pressed. The LpPgNmbr parameter allows for the
selection of the loop and programmer number to configure. This should be

settoLoopNmoO1.

| _ UNIT_CHF HE:49:
Full Acc BH-BE-G8
Lmtd_Aocc___ BE-BE-08
Chna_Lwl___FULL
Macrok4dl__ [STAET]
Macrok4yz___ [STOFR]
Sus_Mode___WarmStrt
WmStFuhc___SetFuncs
Dizadnost.___Enter
ScrEnable_SetScrns o
Oertion 1 Enter
Ortion 2__Enter

OUTEW_1 HOME

UNIT _CNFESM Lesvinshyy
L eeabnbr . [Loor Nw D e
CSTRRT] T35 N
.l-{'}“-a Nnv potod g
Faslart —_NobthRolwe
=Moo Not l:ir-':,nfg v
Aior L NotRolw:
SotSre NotRcotuw
DirCut HotRolw P
s Ot NotRctw g
Cloze _Hn_CLOSE >0

Al
!
OUIEW_1 HONE
—

The remaining parameters should be setup as follows:

UNIT _CHFH Les 2 lm
“Hoce [Auo | -
oslhkKl]l Lo ThKIT] \'1
0o Actiuztia E
Fatlart ___Notholua
Moo NotHctug 101
Hooe L NotRolLua
orLSre NotiRctus
DirCut NHotRoluva |ES
= Ot NotRctua it
Cloze _HUn_CLOSE >0
UUIEW_1 HONE
—

1. Move the cursor down to the loop mode
(LpMode) parameter and set to
Activatd. A window will open (shown
in Fig. E-41) for choices that may be
made. Select Auto and then select
CLOSE to finish the selection.

Dimension Control System
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Figure E-42.
Program Start Window

Figure E-43.
Program Mode Window

Figure E-44.
Setpoint Source Window

Dimension Control System

ICIR AT NS E 2. Move the cursor down to the program
start (PgStart) parameter and set to
Activatd. A window will open (see
Fig. E-42) for choices that may be made.
Select Recipe_1 and then select CLOSE
to finish the selection.

ODDDI D

Qe e

COUTEN_1  HOHE

UNIT. CNF8 __172:83:56 3. Move the cursor down to the program
f’;ﬁ#ﬁﬂm mode (PgMod e ) parame?ter and set to
[ FMoce Activatld Activatd. A window will open (see
ii&{,ﬁ‘—ﬁg -E o,'% -.-E Fig. E-43) for choi(}::es that may be made.
6:1:«::{ Hg”ﬁg&.’.g ?jel'e(lfsmrt an<‘:1t en select CLOSE to
Py NatReLud nish the selection.
Close Hn  CLOSE

i' OUJEW._3 _ HOHE
UNTT_CNF®  1s:13:17 4. Move the cursor down to the setpoint

source (SptSrc) parameter and set to

Livald Activatd. A window will open (see
vivatd Fig. E-44) for choices that may be made.
'f {3 SelectProgramr to setpoint Loop 1 from
vRstys programmer 1 and then select CLOSE to
0s

finish the selection.

UUTENR_1 HUHNE

Move the cursor to the Close_Wn parameter and select. This will close the
MacroKy1 window and complete the configuration.

Configure [STOP] Key

Now we will configure MacroKy2. Move the cursor down to the MacroKy2
([sToP]) parameter and select. A window displays (see Fig. E-45) allowing
you to select the desired functions to be executed when the macro key is
pressed. The LpPgNmbr parameter allows for the selection of the loop and
programmer number to configure. This should be set to LoopNmo1.

E-21
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Figure E-45.
Macroky2 Configuration
Window

Figure E-46.
Program Start Window

Figure E-47.
Program Mode Window

E-22
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| _UNTT

CNFM 122005

L 1P aNyie Loa®oNnl
[STOP) _m

LPHode lotdctud
aStart ____NotActud
Pﬂ"(‘-’i-’ iotqecrud
Rbort lotActud
SPLSeT iotgerud
D 1rQut HotActud
ReuDat NotQctud
Cloze n_CLOSE
[ eUTEN_T  HOHE

The remaining parameters should be setup as follows:

Close_kn__|

OUTEW_1

HOME

| UNIT_CHFE

3:34:

@1

1
ProgMOde__J t.

-+
il

=10F 1
LEMode
FasSt art
FaMode
Abor-t.
SEtSrc
DirOut.
Rewiut.
Close_kn_|

= IIIIZI_'

MoOoO0000 0

L

NDDDDR—- DS
ohoR oo I o]
LLCorors
COoEOnn

I.F
Hc
iw
iw
o]
[
[
o]
E

=t

Il
| ovTEN_1

HOME

1.

Move the cursor down to the program
start (PgStart) parameter and set to
Activatd. A window will open (see
Fig. E-46) for choices that may be made.
Select Recipe_15 and then select
CLOSE to finish the selection.

Move the cursor down to the program
mode (PgMode) parameter and set to
Activatd. A window will open (see
Fig. E-47) for choices that may be made.
Select Start and then select CLOSE to
finish the selection.

Move the cursor to the Close_Wn parameter and select. This will close the
MacroKy2 window and complete the configuration.

Dimension Control System
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Verification/Calibration Procedure
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Verification/Calibration Procedure

Verification and Calibration

Dimension 8705e and 8725e with Version 7 hardware and firmware

The verification and calibration procedures were under review at the time
this manual was published. To obtain a copy of the current information,
please contact Eurotherm at:

Internet: www.eurotherm.com/controls.htm
Fax on demand: (703) 787-3441

Phone: (703) 471-4870

or call your local sales representative

Verification and Calibration

Dimension 8705 and 8725 with Version 6 hardware and firmware

The following pages pertain to the verification and calibration of the
models 8705 and 8725 with version 6 hardware and software only.

Required Prerequisites

Allow a minimum of two hours of stabilization time for the Dimension, the
Analog Input connector, and Verification/Calibration equipment.

Room ambient should be stable (+3 degrees C) with minimum air flow
at the Analog Input connector. Measure the ambient air temperature.
This will be required to calculate the actual tolerance in step 2 of the
Input Verification.

Required Equipment

 Digital Voltmeter

« Millivolt/ Volt Calibration Source

» Temperature Calibrator/Simulator
« RTD Calibration Source/Simulator

When using a Temperature Calibrator /Simulator, use special limits
thermocouple wire of 24 ga or heavier, 3 feet or less in length for calibration.

Dimension Control System
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Equipment Specifications

Digital Voltmeter 6 1/2 Digit Example:
Keithley Model 196

ACCURACY TEMP COEF
*+(%rdg+counts) +(%rdg+counts)/°C
24 HOURS 1YEAR
RANGE RESOL  INPRES.  23#1°C 18-28°C 0-18 & 28-50°C
300mv  100nV >1Gohm  0.0020+20  0.008+20 0.0006 + 10
3v iy >1Gohm  0.0013+10  0.0038+20  0.0004 + 1
30V 10uV 11Mohm  0.0015+10  0.008+30 0.0013 +3

Millivolt/Volt Calibration Source Example:
EDC Model 521B

Output Specifications:

0-100 MV range 0-10 volt range
Resolution (1PPM) 100 nV 10 uv

Accuracy Statement +(0.002% of setting + 0.0005% of range + 3 uV)
Stability: 1 year: £0.002%

|:| NOTE: If The Digital Voltmeter Is Used To Measure And Set The Output

Dimension Control System

Of The Calibrator, The Primary Spec Of The Calibrator Is The Stability.

F-3
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Temperature Calibrator/Simulator Example:
Ectron Model 1120

Accuracy specs = or better than published Dimension specs for
thermocouple inputs.

For example:
At 22 degrees C ambeint, type K thermocouple, spec = £0.45°C
At 22 degrees C ambeint, type T thermocouple, spec = £0.35°C

RTD Calibration Source Example: ESI Model DB 62

Resistance Decade Box

ACCURACY
RANGE INITIAL % LONG TERM % TEMP COEF(PPM/C)
1000 ohm 0.01 0.02 5
100 ohm 0.012 0.025 15
10 ohm 0.03 0.07 20
1 ohm 0.2 0.5 60
0.1 ohm 2 5 400

D NOTE: Rtd Simulators Must Be Capable Of Operating With 160 Microamps
Of Excitation Voltage

F-4 Dimension Control System
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Dimension Input Verification

1. Connect a Temperature Calibrator with thermocouple wire to terminals
1 and 2 of the Analog input connector on the Dimension. See Fig. F-1.

Figure F-1. Temperature
Temperature Calibrator Calibrator

Connection
T
<O

ouT

QP

Dimension

—Thermocouple Wire

INPUT 1 (+)
INPUT 1 (=)
INPUT 2 (+)
INPUT 2 (=)
INPUT 3 (+)
INPUT 3 (=)
INPUT 4 (+)
INPUT 4 (=)
9 INPUT 5 (+)
10 | INPUT5 (=)
11 | INPUT 6 (+)
INPUT 6 (-)

O~Noou A WN PP

ofofofofo IZI"IZIIZI |:||||:| n”n

NOTE: Allow two hours to stabilize operating temperature of the Dimension,
analog input connector and the Temperature Calibrator.

For RTD'’s, connect an RTD source as shown in Fig. F-8.

2. Pick several temperatures from the Temperature Calibrator and read
the value of temperature on the Dimension for "T" thermocouple.
See Fig. F-2.

Tolerance: Dimension Accuracy + Dimension Temperature Coeffcient
+ Tolerance of Calibrator + Thermocouple Leadwire Error

Assuming minimal or no error from the temperature
calibrator and thermocouple wire, will leave just the
Dimension tolerance. For example, the “T” thermocouple
at a room temperature of 30° C would be:

Dimension Control System F-5
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Dimension Accuracy + Temp. Coeff. = Tolerance
35+.16=+.51°C

Temperature Coefficient is calculated from the specification
given in Table 4-4 and multiplying that by the difference
between room temperature and 22° C (72° F). In the
example, the room temperature was 30 and the temper-
ature coefficient was .02.

(30-22)x.02=.16

Figure F-2. LOUF pnwl B 125858 FLS

|:| Note: The temperature range is —200° to
Temperature Reading

+400° C for a “T” thermocouple.

3. If unit is found outside of specifications:

A. Allow additional time for instru-
ment and connector stabilization
(2-hour minimum time required).

irOut._1
FHodedl __H &
LSTART] [CESTOF]

Actual Temperature Reading

B. Verify Cold Junction calibration
(see page F-7).

C. See "Input Calibration” on page F-9.

F-6 Dimension Control System
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Cold Junction - Calibration

1. Connect a digital thermometer to terminal #2 of the Analog input
connector on the Dimension. See Fig. F-3.

Figure F-3.

2 Digital
Digital Thermometer Thermometer
Connection Dimension
T
<O
IN
P
?? —Thermocouple Wire
= |1 | INPUTL(+)
S |2 | INPUTL()
O |3 | INPUT2(+)
O |4 | INPUT2()
0 |5 | INPUT3(+)
= |6 | INPUT3()
0 |7 | INPUT4(+)
0 (8 INPUT 4 (-)
= 19 | INPUT5(+)
= |10 | INPUT5 ()
= INPUT 6 (+)
= INPUT 6 (-)
|:| NOTE: Allow two hours to stabilize operating temperature of the
Dimension, analog input connector and the Digital thermometer.
Cold Junction on the Dimension is only displayed and able to be
set in degrees C.
Tighten thermocouple in screw connector.
Dimension Control System F-7
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Figure F—4.
Cold Junction Reading
and Adjustment

F-8

2. AdjustcidincErr (Cold Junction Error) so the actual value of ColdJunc
matches the digital thermometer reading. See Fig. F—4.

3. AfterCldincErr has been set, scroll downtoSaveAban, selectSave

and press ENTER.

Actual Cold Junction Reading

in degrees C.

Adjustment for Cold Junction in
degrees C. May be set (+) Units.

INFUTS M@ 13:58:47
Cal ibrate InFuts
Zero___ W, HH
SEan 25.58860
Anldln_1 35,393
ColdJunc
CldIncErr | @. @]
CldJncEnbl _Era e
PU_Bias__________ _A.A
SaveAban___SawvsHban

[=]
Close_Wn—CLOSE

OUTEW_1 HOME

|:| NOTE: Any inaccuracy in the cold junction calibration introduces a direct
error in the Process Variable reading.

CldJncEnble must be set to ENABLE when a thermocouple is selected

as a semnsor.

Dimension Control System
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Input Calibration

1. Ifthezero/Span calibration numbers have been changed from the
factory settings, select “abandon” on the Save/Aban selection on the
calibrate window. See Fig. F-5. This will restore previous values unless
Zero/Span has been changed and SAVED.

Figure F-5.

INPUTS

o]

2. IfZero/Span numbers have been

Calibrate Inputs Window

Cal ibrat.

CldJIncEr

e
CldJncEnbl_Enab

changed and saved they cannot be
restored to the factory supplied
numbers. Refer to Fig. F-6 and the
following procedure.

Figure F—6. I

Inputs Screen

BB  Select appropriate PG Channel in the
Close_Wn__CLOS InptType field for the sensor type
used on the input being selected.
DUIEW_1 HOME « If sensor type is RTD, select RTD.
am.1.
Input Range Input Type
PG_CH 01 -17 to 109 Millivolts JK, E, N, tlc
PG_CH_02 Reserved for special ranges Special
PB_CH_03 -1.0 to 10 Volts DC Linear, Volt, Milliamp
PG_CH_04 -14 to 26 Millivolts T, S, R, B, tlc
RTD -200 to 630 °C 100 W American Alpha
or European
IMNFUTS 11:42:45
Inet_MHum HrnldATh
TPt TyrRe TUre..
Filterllal
SelcFunc— Confid
SelcFunc— Calibr
InPtLowl im— -232
InktHiIL im 488
Endlnits___Centid
DecPoint__1
Mremonic— C
| OUTEW_1 HOME

Dimension Control System
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Example: Zero/Span Calibration

If calibrating a “T” thermocouple on channel 1 and if the factory calibration
numbers have been changed, perform the following procedure:

1.
2.
3.

Select the InptType to PG_CH_04 (Fig. F-6)
SetPV_Bias = 0.0 (Fig. F-5)

Install jumper in place of thermocouple on the Analog input connector,
terminals 1, 2 (Fig. F-7) (input #1). Note: jumper is used as a precision
0.0 millivolt input and may be used for the Zero Calibration for any of
the PG_CH input ranges. No calibrator necessary.

Allow minimum warm-up time of 10 minutes.

NOTE: 2 hours minimum warm-up time required for cold
junction calibration.

5. Adjust Zero number on the Dimension Calibrate window (Fig. F-5) so
the Anlgin_1 value reads 0.00. Remember units are in direct millivolts
and the procedure is calibrating two points within the input range.
Remove jumper when complete.

6. Connect millivolt calibrator to input number 1 terminals 1(+) and
2(-) (Fig. F-7) and apply 25.000 millivolts. Note any millivolt value can
be used within the PG_CH_04 range selected. Main concern is precision
and stability of the input signal source.

Figure F-7.
Millivolt Calibrator Connection
Millivolt
Calibrator
Dimension
T
K
o —
COPPER WIRE JUMPER Q9
] INPUT 1 (+) — Copper Wire
= |2 INPUT 1 ()
O |3 INPUT 2 (+) 1| NPUTLI()
O |4 | INPUT2(0) 2 | NPUT1()
0 |5 INPUT 3 (+) 0 |3 INPUT 2 (+)
INPUT 1 =T |6 | INPUT3(9 INPUT 1 0 |4 | NPUT2()
ZERO = |7 INPUT 4 (+) SPAN g Z Iﬂiﬂii(ﬁ)
ADJUSTMENT | |15 s | puTa () ADJUSTMENT | | B¢ | Nours )
0 {9 INPUT 5 (+) O |8 INPUT 4 (-)
= | e = | renet
=5 INPUT & (1 O 111 | INPUTSG 8
] INPUT 6 (=) O |12 | INPUT6 (1)

F-10
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7. Adjust Span number on the Dimension Calibrate window (Fig. F-5) so
the AnigIN_1 value reads 25.000 (if 25.000 mv applied).

8. WhenbothzZero/Span adjustments have been completed, select SAVE
on the SaveAban line within the calibrate window (Fig. F-5), and click
the knob to save the new calibration values.

9. ReturninptType selection to Type T (Fig. F-6).

|:| NOTE: The channel (analog input) has now been calibrated. Return now to
“Dimension Input Verification Procedure.”

Dimension Control System F-11
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Example: Zero/Span RTD Calibration

If calibrating an RTD input on channel 1 and if the factory calibration
numbers have been changed and saved, perform the following procedure:

1. SelecttheInptType to RTD.am.1 (Fig. F-6).
SetPV_Bias = 0.0 (Fig. F-5).

Connect an “RTD” source as shown in Fig. F-8.
Allow minimum warm-up time of 10 minutes.

Input (apply) 17.14 ohms on the “RTD” source. Adjust Zero number on
the Dimension Calibrate window (Fig. F-5) so the Anlgin_1 value reads
-200.00.

6. Input (apply) 327.02 ohms on the “RTD” source. Adjust the Span
number on the Dimension Calibrate window (Fig. F-5) so the Anigin_1
value reads 630.0.

7. Whenboth Zero/Span adjustments have been completed, select SAVE

on the SaveAban line within the calibrate window (Fig. F-5), and click

the knob to save the new calibration values.

O e N

NOTE: The channel (analog input) has now been calibrated. Return now to
“Dimension Input Verification Procedure.”

Figure F-8.
RTD Connection

F-12

ANALOG INPUTS
@
% O Jt | NPuTEe) TERMINAL * ASSIGNMENT
. > |[O |2 | NPUTI0) 1 ANALOG IN1+  RTD1+IN
O[3 |INPUT2() 2 ANALOG IN1-  RTD1-IN
O 14 | meut2 3 ANALOG IN 2+  RTD2 +IN
O |5 |INPUT3(+) 4 ANALOG IN 2—- RTD2 - IN
0 e | meurso o | ANALOGINS.  RTDRIN
O |7 - -
— INPUT 4 () 7 ANALOG IN4+  RTD4+IN
INPUT 4 () 8 ANALOG IN4—  RTD4—IN
>l [|E_]® [ INPUTS () 9 ANALOG IN 5+ RTD1 SENSE IN
O |10 |nPuT5 () 10 ANALOG IN 5- RTD2 SENSE IN
O |11 |inpPuTs @) 11 ANALOG IN 6+ RTD3 SENSE IN
O |12 |weute 12 ANALOG IN 6- RTD4 SENSE IN
s |
1 SHIELD 1 (CHASSIS GND)
2 SHIELD 2 (CHASSIS GND)
3 SHIELD 3 (CHASSIS GND)

Dimension Control System
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Thermocouple Error

Dimension Control System

The Dimension burnout circuit uses 10 Meg Q resistors to + 15V to sense an
open thermocouple. Resistance in the thermocouple wire, especially in
small gauge wire, will create an offset error on the input reading. The length
and gauge of the thermocouple wire used will also affect accuracy. To
calculate the error in millivolts, use the following formula:

30 volts

W x R x FT = Millivolt Offset

Where:
R is the thermocouple resistance per double ft. (See Table F-1.)

FT is the length of thermocouple wire.

For example: 6 feet (1.8 meters) of “K” thermocouple, 36 gauge would be
calculated as follows:

30 volts y 24.08 Q
20 Meg Q FT

x 6 FT = 0.2167 mv

At 25°C a “K” thermocouple has 0.040 mv/°C

. 0.2167 mv_ .
At 25°C 0.040 Mv/°C — 5.418 °C offset.

Setting the PV_Bias to -5.4 would correct for this error.

F-13
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Table F-1. Resistance Vs. Wire Diameter (Resistance in Ohms per Double Foot at 68° F)

Type C
Type K Type J Type T Type E Type S Type R W5%
Diameter Chromel/ Iron/ Copper/ Chromel/ Pt/ Pt/ Re/W26%
AWG No. (Inches) Alumel Constantan | Constantan | Constantan | Pt10% Rh Pt13% Rh Re
6 0.162 0.023 0.014 0.012 0.027 0.007 0.007 0.009
8 0.128 0.037 0.022 0.019 0.044 0.011 0.011 0.015
10 0.102 0.058 0.034 0.029 0.069 0.018 0.018 0.023
12 0.081 0.091 0.054 0.046 0.109 0.028 0.029 0.037
14 0.064 0.146 0.087 0.074 0.175 0.045 0.047 0.058
16 0.051 0.230 0.137 0.117 0.276 0.071 0.073 0.092
18 0.040 0.374 0.222 0.190 0.448 0.116 0.119 0.148
20 0.032 0.586 0.357 0.298 0.707 0.185 0.190 0.235
24 0.0201 1.490 0.878 0.7526 1.78 0.464 0.478 0.594
26 0.0159 2.381 1.405 1.204 2.836 0.740 0.760 0.945
30 0.0100 5.984 3.551 3.043 7.169 1.85 191 2.38
32 0.0080 9.524 5.599 4.758 11.31 1.96 3.04 3.8
34 0.0063 15.17 8.946 7.66 18.09 4.66 4.82 6.04
36 0.0050 24.08 14.20 12.17 28.76 7.40 7.64 9.6
38 0.0039 38.20 23.35 19.99 4541 11.6 11.95 15.3
40 0.00315 60.88 37.01 31.64 73.57 18.6 19.3 24.4
44 0.0020 149.6 88.78 76.09 179.2 74.0 76.5 60.2
50 0.0010 598.4 355.1 304.3 716.9 185 191 240
56 0.00049 | 2408 1420 1217 2816 740 764 1000
Excerpted from Omega Temperature Handbook #28
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Abort Function
Programmer 5-28

Abort Source
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Abort_## — Programmer Abort Enable A-2
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ACCESS=FULL 3-15
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Defined 4-4
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Alarm Capabilities 6-2
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Alarm Group
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Alarm Icon
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Flashing 3-25
Alarm Levels
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Alarm Limit Values
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HiHi 6-7
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Defining 4-21
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Defined 4-4
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Analog Outputs
Defining 4-26
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Defined 7-3
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Defined 7-3
Anlgin 4-4
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|EEE-488 B-98
ATN - seeInterface Management Lines, |IEEE-488
Auto/Man 3-41
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|EEE-488 B-88 |EEE-488 B-89
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Cold Junction F-7 | EEE-488 B-90
Input F-9 I nput/Output 3-51
Input/Output 3-51 Logic Display 3-49
Character Codes Loop 4-7
ASCII B-19 Outputs 4-26
Character Enftry Overview Display 3-43
on Graphic Operator Interface 3-6 Process Control and Monitor Loops 4-7
Checkout _ Programmer Display 3-47
L oop Operation 4-34 Real-Time Programmer 5-5
Checksum B-18 START Key E-20
Chng_Lvl 3-28 System Controller, |IEEE-488 B-91
Cntl_Act 3-40 System Tag Name 3-37
COLD START 3-32 Tag Name 3-36
ColdStr 3-32 Configuration and Use
Command Summary Logic 7-4
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Commands - see Message Formats, Network Mode 1/O Setup And Calibration Screens 3-26
Request and Response Process Configuration Screens (Patch 1/0)
Communicat 3-34 3-26
Communication Sequence Tag Name Configuration Screens 3-26
Network Mode B-13 Unit Configuration Screen 3-26
Communications Configuration Parameters
PC to Dimension B-21 Extended, Programmer 5-33
Communications Network Configuration Screen
Multiple Dimensions connected in a B-5 Control Loop Tag Name 3-38
CONF_ALM Screen 3-41 Programmer Tag Name 3-37
CONF_LOG Screen 3-42 Selecting Icons and Screens 3-25
CONF_LOP Screen 3-40 Tag Name 3-37
CONF_LVL 3-15 Configuration Screens 3-25
CONF_OUT Screen 3-42 Operation Display 3-43
CONF_PRG Screen 3-40 Configuration Selections
CONFIGUR 3-15 Making 3-9
Configurations
Basic 4-7
Extended 4-7
-2 Dimension Control System
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Shield B-6
Connections
Daisy Chain - See Connections
RS232
ElIA-232 B-4
Electrical B-4
RS-422 B-5
Contrast
on Graphic Operator Interface 3-15
Control
Two Position 4-3
Control Action
Bimodal, defined 4-4
Defined 4-4
Defining Loop 4-13
Direct, defined 4-4
Reverse, defined 4-4
Control Cage Rear Panel Chart
Dimension Model 8725 2-11, 2-27
Control Character
End of Text B-17
Control Characters
Network Mode B-13
Control Input
Defined 6-3
Control Output
Defined 4-4
Controls
Front Panel, Graphic Operator Interface 3-4
Cover Sheets
Dimension Technical Support Phone/Fax C-4
CTAG - see Commands
System Variable
CTAG Command
Message B-29
CTAG Request Error Message B-29
Current Segment
Defined 5-3
CurSeg# 3-21
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Cursor
Graphic Operator Interface 3-6
Home Position 3-6
Window in 3-6
Cursor "Home" Position
Graphic Operator Interface 3-8
CycCnt# 3-21
Cycle Count
Defined 5-4

D

Data Link Control B-3
Data Message - see Message Formats, Network
Mode Request and Response
Data Transfer
|EEE-488 B-93
DATE
Display 3-15
DAYV - see Handshake Lines, IEEE-488
Defaults
Model 8705 and 8725 for Systems without
Control Loops or Programmers C-5
Definition
Control Loops 4-2
Description
Real-Time Programmer 5-3
Dev_#3-21
Deviation 4-3
Defined 4-4
Deviation (DV)
Defined 6-3
Device-Dependent Commands - see Bus Com-
mands, |EEE-488
Diagnost 3-28
Diagnostic Testing D-2
Diagnostics D-2
Diamond Key
Four Way Keypad 3-5
Digita 1/0
Connector 2-18, 2-26
Digital 1/0 (Expansion Bus Communications)
Connector 2-19
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Digital Outputs
Configuring 4-28
Defining 4-26
Dimension
Unpacking and Inspection 2-3
Dimension Commands - see System Variable
Commands
Dimension Configuration Screens
Associated Logic Screens 7-5
Associated Loop Screens 4-10
Associated Programmer Screens 5-9
Map of 3-27
Dimension Industrial Process Manager
Defined 1-2
Dimension Model 8705 Hardware Platform 1-2,
1-4
Dimension Model 8725 Hardware Platform 1-2,
14
Dimension Operations Screens
Associated Logic Screens 7-4
Associated Loop Screens 4-9
Associated Programmer Screens 5-8
Dimension Technical Support xvi
Dimensions
Graphic Operator Interface 2-8
Model 8725 plus attched Graphic Process Dis-
play 2-5
Model 8725 with Attached Graphic Operator
Interface 2-5
Model 8781-00 2-38
Models 8725 and 8705 with Remote Graphic
Operator Interface 2-7
DirOut 3-31, 3-33
DirOut_# 3-22
Display
Alarm Setup 3-24
Input Alarm Status 3-24
Loop Alarm Status 3-24
Display Area
Graphic Operator Interface 3-9
Display Screens
Alarm 3-23
Logic 3-22
Loop 3-21
Programmer 3-20

DLC - See Data Link Control
Documentation
Other 2-21
Documentation Form
Analog Input/Output Glossary C-15
Analog Inputs and Outputs C-17, C-19
Control Loop and Monitor C-22
Control Loop Glossary C-13
Digital Input/Output Glossary C-16
Digital Inputs and Outputs C-19
Real-Time Programmer C-24
Real-Time Programmer Glossary C-12
System Glossary C-11
Documentation Forms
Analog 1/0 Module
Digita 1/0 Module 2-21
Card Field Wiring C-9
1/O Expansion Card Field Wiring C-10
Driver Software
|EEE-488 B-96
Driver, Software
when a host computer is used B-10
Drivers
Software B-7
Dsp Config 3-34
Dual PID - See PID Type

E

Earth Grounding Procedures
Recommended Dimension Installation 2-9
EIA-232
Cable Length B-4
ElA-232 Communications Port 2-22
ElA-232 Connections B-4
ElA-422 Communications Port 2-22
high speed 2-35
ElA-422 Connections B-5
ElA-422/El A-232 Communications 2-22
Electrical Connections B-4
Electromechanical Interference (EMI) D-4
ENTER Function
On Graphic Operator Interface 3-6
EQI - see Interface Management Lines, | EEE-488
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|EEE-488 B-92
Error Checking B-20
Error Message
LET Request B-25
Error Messages
Communications B-87
Events (Evnts)
Defined 5-4
Evnts 3-21
Examples E-1
Macro Keys as Start/Stop of the Programmer
E-20
Process Control 4-2
Programmer Run/Hold Status 7-14
Pump Control 7-10
Recipe 5-18
ZEROJ/SPAN cadlibration F-10
ZERO/SPAN RTD calibration F-12
External Devices
Events 5-13

F

FALSE
Defined 7-3
Fast Forward
Defined 5-4
Fast Forward Enable Source
Selection 5-35
Features
Advanced Programmer 5-27
Alarm Groups 5-28
PID Groups 5-28
Recycles 5-27
Features, of Dimension 1-3
Field Wiring
Analog 1/0O Card 2-14
Digitd 1/0 2-39
Field Wiring Documentation 2-21
Field Wiring Procedure
Analog and Digital 1/0 2-21
Field Wiring Terminal Assignments
Analogl/O Module 2-12
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Fine Tuning

Y our Process 4-34
Format Displays

Selectable Parameters for 3-46
Forms

Logic Documentation C-26
Full_Acc 3-28
Function Selection

on Graphic Operator Interface 3-6
FwdEnSrc 3-40

G
Gain 3-22
Gain - See PID Constants
Gain_ #3-22
Glossary 3-34
GPIB Address
Primary, |EEE-488 B-91
Secondary, |EEE-488 B-92
Graphic Operator Interface 1-3, 1-4
Graphing a Recipe
Real-Time Programmer 5-18
Grounding D-5
Guaranteed Soak 5-11, 5-14
Configuring 5-14
Defined 5-4
GuarSoak 3-40

H

Handshake Lines
|EEE-488 B-94
Handshaking
X-on/off B-3
Hardware B-94
Hardware Bus
|EEE-488 B-94
Help
How to Get xvi
Help Key 3-5, D-3
Graphic Operator Interface 3-6
Help Messages D-3
Hi_Hi DV 6-12
Hi Hi PV 6-12
High_ DV 6-12
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High PV 6-12
Hysteresis
Defined 6-3
Setting Alarm Deviation for 6-14, D-15

/0
Digital 1-4
I/0 Card
Field Wiring 2-10
I/O Cards
Anaog 1-4
Icons
Configuration 3-12
Graphic 3-12
Graphic Operator Interface 3-9
Operation 3-12
selecting 3-13
| EEE-488 Option B-88-B-101
Installation and Configuration B-88
IFC - see Interface Management Lines, |EEE-488
INP_ALM 6-12
Inpt_Outpt 3-34
Input Alarm
Defined 6-3
Input Alarms 6-8
Input Fluctuation Conditions D-4
Input Type Configuration 2-32
Digita 1/0 Module 2-35
Input Verification
Dimension F-5
InputAlm 3-41
Inputs
Assignment of 7-7
External 7-2
Internal 7-2

Installation
bulkhead (partition or wall) 2-6
Graphic Operator Interface 2-8
Model 8725 2-4
Model 8725 with Attached Graphic Operator
Interface 2-4
Model 8781 Digital 1/0 2-38
Models 8705 and 8725 with Remote Operator
Interface 2-6
panel-mounting Dimension in standard 1/2
DIN hardware configuration 2-4
Installation Site
Preparing 2-4
Interface Communications
Remote Graphic Operator Interface 2-24
Interface Management Lines
IEEE-488 B-95
Internal Logic Point
Defined 7-3
Invert
Defined 7-3

J

Jumper Assignments
Digita 1/0 Configuration 2-35
Jumper Configuration
Analog I/0O Module Digital 1/0 2-36
Jumper Locations
Analog 1/0 Module Configuration 2-32
Analog I/0 Module Output Type Configura-

tion 2-34
K
Knob
Multi-Function 3-6
L
Labels

Macro Key, Graphic Operator Interface 3-9
Latch/Unlatch

Process Alarms 6-3
LET - see Commands

System Variable
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LET Command
Message B-25
Linear Output
Defined 4-4
LIST - see Commands
System Variable
Lmtd Acc 3-28
Lo Lo DV 6-12
Lo Lo PV 6-12
LocCO_Sel 3-42
Logic 3-34, 3-42
Logic Capabilities
Definition 7-2
Description of 7-2
Logic Functions 7-2
Practical Examples of 7-10
Loop
Setpointing a5-12
Loop Alarms 6-9
Loop Alm 3-41
Loop Mode
Automatic 4-4
Defined 4-4
Manual 4-4
Loop Modet# 3-22

Loop Setup - See Configuration/

Loop
L oop#OFF
Defined 7-3
Loops 3-34
Low__ DV 6-12
Low PV 6-12
LpAImSet 3-41
LpMode 3-31, 3-33
LpMode# 3-21
L pPgNmbr 3-33

M

M_OutSrc 3-41
Macro Keys 3-7
Defining 3-30
MacroKy1 3-28
MacroKy2 3-28
ManRset# 3-22

Dimension Control System

MEM_CARD

on Unit Operation Screen 3-15
Memory Card Information 3-56
Memory Card Operation 3-54
Memory Card Slot 3-7
Memory Cards 1-4

Information that can be stored on 3-7
Message Format for aPRINT Command B-16
M essage Formats

Network Mode Request and Response B-14
Messages

Network Mode Request and Response B-12
Model 8781 Digital 1/0 controller 2-19
Monitor Analog Input

Defined 4-5
Monitor Input

Alarms 6-4
Monitoring

Alarm Status 6-11
Multiline Commands - see Bus Commands,

|EEE-488

N

NDAC - see Handshake Lines, IEEE-488
Network Mode B-3, B-10

Setting Up the B-11
Next Segment

Defined 5-4
NRFD - see Handshake Lines, |IEEE-488
Number Entry

on Graphic Operator Interface 3-6

0

Ol Version 3-15

Open Window Indicator 3-8

Opensens 6-12

Operation
Control Loops 4-29

Operation and Configuration Screens
Switching Between 3-12
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Operation Area Screens
Alarm Displays 3-13

Logic/Monitor Displays 3-13

Loop Displays 3-13
Overview Displays 3-13

Programmer Displays 3-13

Unit Operation 3-13
Operation Screens 3-13
Operation/StartUp 5-16
Operations Screens

Map of 3-14
Operator

Defined 4-5
Operator Start

Configuring 5-34
OpStart 3-40
Option 1 3-28
Option 1 and 2

Information Regarding 3-34

Option 2 3-28
OR logic
Defined 7-3
OR/NOR set
Defined 7-3
OSnsrOut 3-41
Out_Off 3-42
Output Type Configuration
Analog I/0 Card 2-33
OUTset#
Defined 7-3
Overview 3-34
Overview Display

Horizontal Bar Graph 3-18

Mixed Numeric/Text
1X Text Mode 3-19
2X Mode 3-19
3X Mode 3-20
3X_Text_4 Mode 3-20
Vertical Bar Graph
Four-Bar Graph 3-19
Three-Bar Graph 3-19
Two-Bar Graph 3-18
X-Y 3-18

Overview Display Configuration Screens

Display Formats for 3-45

-8

Overview Display Screens 3-16
Overview Displays
Mixed Numeric/Text 3-19
Vertical Bar Graph 3-18
Overview DisplayX-Y Chart 3-17

P

Parameter Selection
on Graphic Operator Interface 3-6
Passcode
Entering 3-15
Passcodes
Setting Up Security Access 3-28
Patching
Outputs 4-18
Pg#Spt# 3-21
PgBuild 3-21
PgMode 3-31, 3-33
PgMode# 3-20
PgOption 3-21
PgStart 3-31, 3-33
Physical Output Patching - See Configuration/
Loop
Physical Outputs
Assigning 4-18
Physical Outputs Configuration - See Configura-
tion, Loop
PID
Defined 4-5
PID Constants
Gan4-5
Rate 4-5
Reset 4-5
PID Grp 3-22
PID Type
Defined 4-5
Dua 4-5
Programmed 4-5
Select Adaptive 4-6
Single 4-5
PID_Group
Defined 5-4
PID_Grp# 3-21
PID_Type 3-40

Dimension Control System
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Power Supply 1-4, 2-3
Power Supply Line Voltage Rating 2-3
PRINT - see Commands, System Variable
PRINT Command
Response Message to aB-24
Process Alarms 6-2
Deviation from Setpoint Limits
Control Loops 6-2
Input High/Low Limit 6-2
OpenSensor 6-2
Process Variable Limits
Control Loops 6-2
Process Configuration 3-39
Process Control and Monitor Loops
Troubleshooting 4-43, D-10
Process Variable 4-3
Process Variable (PV)
Alarm 6-4
Defined 4-6
Process Variable Source
Assigning 4-12
ProcVr# 3-21
Profile Setpoint
Patching from a Programmer to a Loop 5-12
Program Mode
Defined 5-4
Hold
Real-Time Programmer 5-4
PG-END
Real-Time Programmer 5-4
Run
Real-Time Programmer 5-4
Start
Real-Time Programmer 5-4
Program Options
Programmer 5-32
Programmed PID - See PID Type
Programmer 3-34
Proper Earth Grounding - see Grounding
PV Source 3-40
Selecting 4-12
PV source - See Process Variable Source

Dimension Control System

R

Radio Freguency Interference (RFl) D-4
Ramp
Defined 5-4
Rate 3-22
Rate - See PID Constants
Rate  #3-22
Real-Time Program
Building a5-16
Real-Time Programmer
Defined 4-6
Recipe
Defined 5-4
Display Profile 5-31
Editing a5-30
Restart at the End Segment 5-24
Starting a5-23
Macro Keys 5-23
Operator Start 5-23
Remote Start 5-23
Time of Day 5-23
Stopping a5-24
Stopping Using “ Stop” Macro Key 5-24
Stopping Using a Hold Function 5-26
Stopping Using a Remote Switch 5-26
View a5-31
Recipes
Entering Data for 5-20
Recycles
Defined 5-4
Reference Mark
On X-Y Chart Overview Display 3-17
RemCOQO_Sdl 3-42
Remote Contact | nput
Defined 7-3
Remote Contact Output
Defined 7-3
Remote Setpoint Source
Defining 4-17
Remote Start
Configuring 5-34
RemSPsrc 3-40
RemStart 3-40
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REN - see Interface Management Lines, IEEE-488
Repeat Addressing
|EEE-488 B-93
Request Message Data Field - see Message For-
mats, Network Mode Reguest and Re-
sponse
Reset 3-22
Reset - See PID Constants
Reset_# 3-22
Response Message Data Field - see Message For-
mats, Network Mode Request and Re-
sponse
Retransmit
Defined 4-6
Retrnsmt 3-41
RevOut 3-31, 3-33
RevOut_# 3-21
Run/Hold 3-40

S

Screen

Recipe Build 5-16
Screen Display Format

Graphic Operator Interface 3-8
Screen Display Groups 3-12
Screen Enable 3-33
Screen Title

Graphic Operator Interface 3-8
Screens

Selecting 3-13
ScrEnable 3-28, 3-33
Security Access

FULL 3-28

LIMITED 3-28

NONE 3-28
Segment

Defined 5-5
Segment Time

Defined 5-5
Select Adaptive PID - See PID Type
Selecting

PID Type 4-14
Self-Diagnostics

Dimension D-2

I-10

Serial Communications Message Format for aLET
Command B-17
Set EOI with EOS on Write
|EEE-488 B-93
Set EOI with Last Byte of Write
|EEE-488 B-93
SetPnt# 3-21
Setpoint 4-3
Setpoint (SP)
Defined 4-6
Setpoint Source
Defined 4-6
Setup
Analog Input 4-21
Loop 4-11
Setup SetParms 3-22
Shipping Cartons, Dimension
Storing 2-3
Single PID - See PID Type
Snubbers - See Transient Suppressors
Soak
Defined 5-5
Software Driver
When aHost Computer is Used B-4
Source
Defined 4-6
Span
Defined 4-6
SpecView B-12
SptSrc 3-31, 3-33
SptSrc# 3-22
SRQ - see Interface Management Lines, |EEE-488
STAG - see Commands, System Variable
STAG Command
Message B-28
STAG Request Error Messages B-28
Start Date/Time
Defined 5-5
Start of Text - see Message Formats, Network
Mode Request and Response
Startup
Loop Operation 4-34
Station Address - see Message Formats, Network
Mode Request and Response
StrtPgr# 3-20

Dimension Control System
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Switch Settings

Digital 1/0 Address 2-44

[/O Module Address 2-31, 2-33
Switches

Analog I/0 Card Address 2-31
SYS MODE 3-15
Sys Mode 3-28, 3-32
System Variable Descriptions B-29-B-84
System Variable Use

Example of B-85

T

T Left#3-21
T _Seg# 3-21
Tag Names
field input and output 2-21
Tagname
Defined 4-6
Technica Support
Dimension D-2
Terminal Assignments
Model 8705 2-10
Model 8725 2-11
Termina Block
Analog Input 2-14
Analog Outputs 2-17
Terminal Mode B-3, B-7
Communications B-7
Communications Sequences B-8
Error Checking B-8
Setting Up the B-9
Terminal Mode Data Access B-10
Terminate Read on EOS
|EEE-488 B-92
Terminology
Control Loops 4-2, 4-4
Graphic Operator Interface A-1
Logic Functions 7-3
Process Alarms 6-3
Programmer 3-20
Real-Time Programmer 5-3
Test Program
Communications B-20

Dimension Control System

Thermocouple
Defined 4-6
Time
Current, Display 3-8
Time Left in Program
Defined 5-5
Time Left in Segment
Defined 5-5
Time of Day Start
Defined 5-5
Time of Day Start Enable
Defined 5-5
Time of Day Start Segment
Defined 5-5
Time Proportioned Output
Defined 4-6
TimeBase
Defined 5-5
TIMEODAY 3-15
Timeout Setting
|EEE-488 B-92
Transient Noise Conditions D-6
Transient Suppressors 2-19, 2-22, D-6
Troubleshooting D-2
Genera Functions D-7
Real-Time Programmer 5-37, D-13
Troubleshooting Logic Functions 7-16, D-16
Troubleshooting/Verifying Alarm Configuration
D-14
TRUE
Defined 7-3
TTL contact 1/0 2-35
Tune 3-40
Tuning
Derivative Adjustments (RATE) 4-33
Integral Adjustments (RESET) 4-33
Loop 4-31
Proportional Adjustments (GAIN) 4-32
Tuning Parameters
Defined 4-6
Type of Compare on EOS
|IEEE-488 B-93

I-11
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U

Uniline Commands -
|EEE-488

Unit Configuration Data

Saving 3-53

Unit Configuration Screen 3-28

Unit Configuration Screens 3-28

Unit Operation Screen 3-12, 3-15

Unit Screen 3-12

Using Memory Cards 3-54

see Bus Commands,

\'

Variables
System B-26
Verification
Operator Setpoint Automatic Mode Response
4-36
Output 4-35
Variable 4-35
Verification/Calibration
Equipment Specifications F-3
Procedure F-2
Required Equipment F-2
Required Prerequisites F-2
Voltage Auto-Select Feature 2-3, 2-26

W

Warm Start 3-32
Warm Start Functions 3-32
WarmStrt 3-32
Warp Factor
Defined 5-5
Warp Factor Value
Selection 5-35
WarpFctr 3-40
Watchdog
RS-422/RS-423 Communications B-87
Watchdog Alarm Connections
Connector WDT 2-23
Watchdog Relay 2-23

I-12

Wiring Diagram
Anaog Board to SSR Output Module Card
2-47
Analog Outputs 2-17
Basic Digital Input/Output 2-43
Basic Output Relay 2-48
Digita 1/0 (remote) 2-40
Digital 1/0 Card to Digital I/0 Card 2-41
Digital 1/0 Card to the AC Power Source 2-44
Sample Contact Output 2-19
SHIELD Terminal B-6
Wiring terminal assignments
Analog and digital 1/0 2-14
WmStFunc 3-28
Worksheets C-1
Real-Time Program 5-7, 5-19-5-20, C-25

X

X-on/X-off Control Characters
Dimension B-7

Dimension Control System
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