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WARNING not1ces as used nth s manual apply to hazards or unsafe pract ces wh ch cou d resu t n personal 
nrury or death 
CAUTION not ces apply to hazards or unsafe pract ces wh ch cou d resu t n property damage 
NOTES h1gh 1ght procedures and conta n nformat on wh ch ass st the operator n understand ng the 
mformatton conta ned n th1s manua 

WARNING 
INSTRUCTION MANUALS 

DO NOT NSTALL MANTA NOROPERATETH SEQU PMENTWTHOUTREAD NG UNDERSTAND NGANDFOLLOW NG 
THE PROPER Bailey Controls NSTRUCT ONS AND MANUALS OTHERW SE NJURY OR DAMAGE MAY RESULT 

RADIO FREQUENCY INTERFERENCE 

MOST ELECTRON C EQU PMENT S NFL UENCED BY RAD OFREQUENCY NTERFERENCE (RF) CAUT ON SHOULD BE 
EXERC SED W TH REGARD TO THE USE OF PORTABLE COMMUN CAT ONS EQU PMENT N THE AREA AROUND SUCH 
EQU PMENT PRUDENT PRACT CE D Cl ATES THAT S GNS SHOULD BE POSTED N THE V C N TY OF THE EQU PMENT 
CAUT ON NG AGA NST THE USE OF PCRTABLE COMMUN CAT ONS EQU PMENT 

POSSIBLE PROCESS UPSETS 

MA NTENANCE MUST BE PERFORMED ONLY BY QUAL FED PERSONNEL AND ONLY AFTER SEGUR NG EQU PMENT 
CONTROLLEDBYTH SPRODUCT ADJUST NGORREMOV NGTH SPRODUCTWH LETS NTHESYSTEMMAYUPSET 
THE PROCESS BE NG CONTROLLED SOME PROCESS UPSETS MAY CAUSE NJURY OR DAMAGE 

AVERTISSEMENT 
MANUELS D'OPERATION 

NE PASMETTRE EN PLACE REPAREROU FARE FONT ONNERCE MATER ELSANSAV OR LU COMPR S ETSU V LES 
NSTRUCT ONS REGL MENTA RES DE BalleyControlsTOUTE NEGL GENCE A CET EGARD PURRA T ETRE UNE CAUSE 
D ACC DENT OU DE DEFAILLANCE DU MATER EL 

PERTURBATIONS DE LA FREQUENCE RADIOPHONIQUE 

LA PLUPART DES EOU PEMENTS ELECTRON!OUES SONT S NS BLES AUX PERTURBA1 ONS DE LA FREQUENCE 
RAD 0 DES PRECAUT ONS DEVRONT ETRE PR SES LORS DE L UT L SAT ON DE MATER EL DE COMMUN CAT ON 
PORT AT F LA PRUDENCE EX GE OU LES PRECAUT ONS A PREDRE DANS CE CAS SO ENT S GNALEES AUX 
Ef\oDRO ~s VOuLOuS DA"<S VOTRE uS "<E 

PERTES PROCEDE RENVERSEMENTS 

L ENTRET ENDO TETREASSUREPARUNPERSONNELQUAL F EETENCONS DERAT ONDELASPECTSECUR TARE 
DES EQU PEMENTS CONTROLES PAR CE PRODU T L ADJUSTEMENT ET/OU L EXTRACT ON JE CE PRODU TLORSOU l 
EST NSERE A UN SYSTEME ACT F PEUT OCCAS ON NNER DES A COUPS AU PROCEDE CONTROLE SUR CERTA NS 
PROCEDES CES A COUPS PEUVENT! GALEMENT OCCAS ONNER DES DOMMAGES OU BLESSURES 

NOTICE 

The nformat on conta ned n th s documer t s subject to change w thou! not ce 

Ba ey Contra s Company ts aff ates emp oyees and agents and the authors of and contr butors to th s pub cat on spec I ca y 
d scam a ab t es and warrant es eKpress and mp ed ( nc ud ng warrant es of merchantab ty and I !ness tar a part cu ar 
purpose) for the accuracy currency camp eteness andlorre ab ty ofthe nformat on conta ned rere n and'orlorthe t !ness lor 
any part cu ar use and/or for the performance of any mater a and/or equ pment se ectad n who e or part w th the user oflor n 
re ance upon nlormat on conta ned here n Se eel on of mater as andlorequ pment s allhe so e r s<ofthe userofth s pub cat on 

Th s document conta ns propr etary nforrnat on wh ch s protected by copyr ght A r ghts are reserved No part of th sdocument 
may be photocop ed or reproduced w thout the pr or wr tten consent of Bailey Controls Company 
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I E96 506A 

Preface 

The Modular Power System supplies system and I/0 power to the 
Infi 90 system This manual explams how the Power System oper 
ates through supportive text, diagrams and flowcharts It provides 
the user With mtroductory matenal and specific mstrucbons for 
mstallahon, operation, troubleshootmg and mamtenance for the sys 
tern based on the Jt.CABOI :System Cabmet and Jt.Pt.PU3 Power 
Entry Panel. 
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marg n of the page adjacent to the changed area A changed f gure s nd cated by avert ca bar 
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VI 

GENERAL 
WARNINGS 

SPECIFIC 
WARNINGS 

SPECIFIC 
CAUTIONS 

Equ1pment Environment 
A I components whether 1n transportation operation or storage 
must be n a noncorros1ve env ronment 

Electrical Shock Hazard During Maintenance 
D sconnect power or take precaut ons to ensure that co 1tact w th 
energ zed parts s avo ded when serv c ng 

Special Handling 
Th s module uses Electrostat c Sens t1ve Dev1ces (ESD) 

Ensure that the c rcu~ breaker for theIne power supply s OFF as you do 
these steps Do not tum thiS breaker on unt the nstruct ons tel you 
(o3-3) 

The plast c covers on the Modu e Mount ng Un t backp ane 
protect agamst nc dent a contact w th AC Do net remove 
these covers (p 3 8) 

To prevent shock when remov ng the power supply modu e wa t 
5 seconds to a ow 1ne f ter capac tors to d scharge before han 
d ng module Then, s de the module the rest of the way out Do 
not grab the modu e by the heat s nk ( t may be hot) support t by 
the bottom edge of the CirCUit board (p 3 1 o, 7 3) 

D sconnect power before nsta 1ng d pshunts for save modules 
on the MMU backp ane (slave expander bus) Fa lure to do do 
cou d resu t n severe or lata shock (p 3 1 0} 

Improper sw tch sett ng can cause permanent damage to the PF 
Board I exposed to the h1gher 1nput voltage (p 3 1 o) 

I E96 506A 
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AVERTISSEMENT 
D'ORDRE 
GENERAL 

AVERTISSEMENT 
D'ORDRE 

SPECIFIOUE 

ATTENTION 
D'ORDRE 

SPECIFIOUE 

Sommaire De Securite 

Environment de l'equlpement 
Ne pas soumettre les composants a une atmosphere corros ve 
ors du transport de l'entreposage ou de I utlltsat on 

Rlsques de chocs electrlques lor de l'entretlen 
S assurer de debrancher l'al mentat on ou de prendre es precau 
ttons necessatres a eviler tout conatact avec des composants 
sours tenston lors de 'entret1en 

Precautions de Manutentlon 
Ce module content des composantes senstb es aux decharges 
e ectro stat ques 

Au moment d'effectuer ces etapes, ve era ce que le d sroncteur 
de I ahmentat1on de hgne sott ETEINT N altumer le dtsroncteur 
qua etape ndtquee dans e manue (p 3 3) 

Les couvercles de p ast1que de a p aque arr ere du chass s de 
montage des modules (mmu) assurent une protectton contra 
'expos ton au courant alternat f Ne pas ret rer ces couverc es 
(p 3 8) 

Pour evlter les chocs electr ques attendre 5 secondes avant de 
toucher au module af n de permettre Ia d ss1pat1on de energ e 
emmagas nee dans es condensateurs de f trat on On peut 
ensu te rettrer e modu e comp element en le t1rant vers so1 Ne 
pas ten r e module au n veau du d1ss pateur therm que mats 
p utot au n1veau de Ia part1e mfer eure de Ia carte de dtrcu ts 
tmpr mes (p 3 10 7 3) 

Couper I al mental on avant d nsta er les d pshunts sur a 
p aque arr ere du chasSIS de montage de modules (MMU) Toute 
neg gence a cet egard const tue un r sque de choc pouvant 
entramer des b assures graves, votre moretl es (p 3 1 0) 

un Jtty ctye UJctde4udt de~ ~nt~rru~teur~ f.Jeut tmhctut:n de:, 
dommages permanents a Ia carte PF ( nterruptton due a une 
panne d al mentation) s e e est so urn se a Ia tens on d entree 
elevee (p 3-1 O) 

v 
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OVERVIEW 

SECTION 1 - INTRODUCTION 

The Infi90 power system provides +5, +15, 15 and +24 VDC 
to power process control modules and fJeld termmatlon de 
v1ces 

The svstem consists of the Power Entry Panel. Fan Assem 
bly, Power Supply Modules and their mountmg umt, bus bars 
and assoCiated wtring The power modules provtde scalable 
power forlogic and I/0 functtons through N+l redundancy. In 
thts type of redundancy, power modules equally share output 
If any power module falls, the remammg power modules 
adjust thetr outputs to meet the total system load Therefore, 
redundancy can be provided by one extro power module be 
yond the mmimum number reqmred to power the system 

HARDWARE DESCRIPTION 

Power Entry Panel 

Fan Assembly 

Power Supply Modules 

The Power Entry Panel supplies lme power to the system 
cabmet There are two versions IEPEPOl and IEPEP03 
The IEPEPOlts the baste versiOn It has surge protection and 
Pov.er Fatl Interrupt detectiOn, however, Jt does not have 
cJrcmt breakers or de voltage momtonng capabihhes The 
IEPEP03 has additional features 

The IEPEP03 transfers redundant power to the system cab 
met and mom tors system status It con tams the AC Transfer 
Module and the Bus Momtor Module wh:ch perform these 
funrhon~ ThP AC Tr~nc:;fp.r Mn1n1P mnn1tor<;. hnP vo1htgP 
mputs to the system cabmet, provides automatic AC lme 
transfer (for redundant AC hnes) and generates a power fat! 
mterrupt (PFI) signal The Bus Mom tor Module monitors the 
power system and provides status and customer alarm out­
puts 

The IEFANOCJ Fan Assembly provtdes a1r flow coolmg for 
the power supply modules and process control modules m the 
system cabmet. 

There are two power supply modules IEPASOl and 
IEP AFOl The IEP A SOl prov1des de voltages of +5, + 15, 15 
and +24 The IEP AFOI prov1des +24 VDC only for f1eld pow­
ered dev1ces 

OVERVEW 
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INTRODUCTION 

Module Mountmg Units 

USER QUALIFICATIONS 

MANUAL CONTENT 

USER OUALIF CATIONS 
1 2 

The Module Mountmg Umt, IEMMUOl, prov1des the housmg, 
power connections and Signals for power supply and process 
control modules 

The IEMMU02 has the same functionality as the lEMMUOl, 
but 1! IS a rear mounted umt Its pnmary use IS m smaller 
system cabmets hke the MINI 90™ system 

Th1s m anual1s not a tutonal Therefore, the user should have 
trammg as an electncal techmc1an That IS, he should know 
the bas1cs of, and precauhons for, workmg w1th AC/DC volt 
ages, and how to use vanous measunng mstruments such as 
digital voltmeters 

Th1s manual prov1des mtroductory, mstallatwn, operahon, 
cahbrahon, troubleshoohng and mamtenance mformahon 
Read and understand this document before placmg the power 
svstem mto service A summary ol sectiOn content follows 

Introduction An overv1ew of the system, descnphon of 
hardware, glossary of umque terms, reference documenta 
hon, and physiCal and electncal specifJCaflons 

Theory of Operation A block d1agram to explam how key 
parts of the system operate 

Installation Handlmg, mspect10n, location and &afety con 
siderahons, setup (e g, sw1tch settmgs), mlerfacmg 

Operation- Start up, how to use, mdivldual controls 

Troubleshootmg Error mdiCatwns, corrective actwns, 
problem determmahon and venficahon 

Repair/Replacement Procedures 
repair and replacement 

Procedures for user 

Support Serv1ces Replacement parts, warranty pohcy 
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INTRODUCTION 

HOW TO USE THIS MANUAL 

NOMENCLATURE 

Read th1s manual in sequence To get the best use of th1s 
manual, read It from cover to cover, then go back to spec1f1c 
sections 

1. Read and do the steps m the Installation section 

2 Read the Operation sechon thoroughly before powenng 
up the system 

3 Refer to the Troubleshooting sectiOn for what to do 1f a 
problem occurs 

4 Read the Repair/Replacement Procedures section tf 
system repairs are needed 

5 Use the Support Services sechon for a replacement 
parts hst and warranty informah:m. 

Nomenclature/ 
Hardware Part Number 

AC F eld Power Modu e lEPAF01 
AC System Power Module JEPAS01 

Cab net AC Bus Bar 1948516 3 
Cabmet DC Bus Bar 1948506 6 
Cable Save Expander Bus 1948502A0340 

MMUtoMMU 
Cable, MMU to AC Bus 6637818-1 
Cab e, R bbon, MMU to DC Bus Bar 1948509A5 

<=anAssell'by 
120VAC EFAN01 
240VAC EFAN02 

lnfl 90 System Cab net ECAB01 

Module Mountmg Un t (Front Mount) IEMMU01 
Module Mountmg Umt (Rear Mount) IEMMU02 

Power Entry Panel w th PFI Board 1EPEP01 
(No C rcu t Breakers) 

Power Entry Pane With AC EPEP03 
Transfer and Bus Mon tor 
Modu es and C rcu t Breakers 

HOW TO USE TH S MANUAL 
1 3 

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



'~~~ 
~~ 

INTRODUCTION 

GLOSSARY 

Term 

ATM 

BIM 

BMM 

1/0 

LIM 

LIS 

Module Bus 

MMU 

PAF 

PAS 

PEP 

PFI 

PCU 

Process 
Control 
Module 

SBM 

Termination 
Module (TM) 

Termination 
Unit (TU) 

GLOSSARY 
1 4 

Definition 

AC Transfer M odu e Mon tors 1nput voltage sw1tches redundant I ne 
nputs 

Bus nterface Modu e Commumcates w th other modules on t 1e Modu e 
Bus 

Bus Momtor Modu e Man tors bus voltages sends s gna f vo tages fal 
out of to erance 

Inputs/Outputs 

Loop nterface Modu e Lmks the process control un t to the Pant Loop 

Loop InterfaceS ave L nks the process contra un t to the Suaerloop 

Sena common cat on nk between nte gent process centro modu es 

Modu e Moum ~g lm t 

Power Supp y Modu e outputs +24 VDC on y {for fed powered de 
vces) 

Power Supp y Module outputs + 5, + 15 15 and +24 VDC 

Power Entry Panel 

Power Fa nterrupt S gna generated by the PEP f oss of ac or out of 
to erance 1nput 

Process Contra un t RacK type ndustr a cab net corrtd rr r g <.-orrtro 
save and power modu es 

Any of the nf 90 modu es Some examp es Mu 11 Funct on Processor 
Modu e D g tal S ave Module 

Super oop Bus Modu e Acts as the trans ator between the Modu e Bus 
and Super oop 

Prov des nput/output connect on between plant eqUipment and pro 
cess modu es It s des nto a slot m the Term nat on Mount ng Un t 

Prov des nput/output connect on between plant euq pment and pro 
cess modu es It rs a f at c rcu t board for panel mount ng 

I E96 506A 
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INTRODUCTION 

SPECIFICATIONS 

INPUTS (IEPAS01/1EPAF01) 

Power Requirements 102 VAC to 132 VAC 
Operating 204 VAC to 264 VAC 

(120 and 240 VAC rumper cJnftgurable) 

Frequency 47Hz to 63Hz 

Input Current 1 6 amps max1mum per Power Supply Modu e 

Inrush Current < 15 amps per supply module fu ly loaded 

INPUTS (SYSTEM) 

Harmonic Distortion 5% 

Maximum interruption 1 eye e 
(non repet t ve) 

Maximum Line Noise + 1 00% of I ne ampl tude 
(lor 2 rn crosecunds every ha f cycle) 

t--
Surge Protection 

Differential Mode Common Mode 

120 VAC nput to PEP 295 to 350 VO IS max 500 to 650 volts max 
240 VAC mp~t to PEP 650 to 750 volts max 800 to 1 1 00 volts max 
Trans1ent Vo tage 6000Vpeak 
Trans ant Current 3000Apeak 

-

Input Leakage Current@ 240 VAC 

l ne to Neutral 11 rnA 
Neutral to Ground 055mA 

OUTPUTS (NiPAS01/IEPAF01) 

Output Voltage 

IEPAS01 Module 25 5 VDC +0 6% @ 4 amps 
or 

51 VDC ±3%@ 10 amps 
and 

+15 VDC +6%@ 0.5 amps 
15 VDC +6%@ o 5 amps 

JEPAF01 Modu e 25 5 VDC +0 6%@ 4 amps 

SPEC FICAT ONS 
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INTRODUCTION 

SPECIFICATIONS (cont nued) 

OUTPUTS (IEPAS01/IEPAF01) (continued) 

Line Regulation 05% 

Hold UpTime ~0 ms, output ful y loaded 

Heat Dissipation 25 watts per modu e maxtmum 

OUTPUTS (System) 

Module and 1/0 Bus Voltage Requirements 

Bus Voltage 
+5VDC 4 75 VDC m n mum 5 25 VDC max mum 

50 mV peak to peak r pp e max mum 

+15 VDC 14 65 VDC m n mum 15 75 VDC max mum 
100 mV peak to peak r pp e max mum 

15 VDC 14 65 VDC m n mum 15 75 VDC maJ<Imum 
100 mV peaK tu fl"'"" , pp e Tax -uT 

+24 VDC 25 5 VDC m n mum, 27 0 VDC max mum 
1 oo mV peak to peak r pp e max mum 

Bus Monitor Trip Pomts 

Bus Voltage 
+5VDC 4 76 VDC +0 06 VDC 

+15 VDC 14 3 VDC +0 30 VDC 
15 VDC 14 3 VDC +0 30 VDC 

+24VDC 23 0 VDC +0 40 VDC 

AC Input Monitoring and TransfPr 

Low Vo tage Detect 90 V rms +2 V rms for 120 VAG nommalmput 
180 V rms +4 V rms for 240 VAC nom na mput 

L ne Interrupt 23msto32ms 
Detect Tme 

Redundant AC 16 ms max mum ( EPEP03 only) 
Transfer Ttme 

SPEC FICATIONS (cont nued) 
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INTRODUCTION 

SPECIFICATIONS (cont nued) 

OUTPUTS (System) (cent nued) 

Auxiliary Bus Voltage Monitor Trip Points 

Bus Voltage 
+24VDC 
+4BVDC 
+125 VDC 

Status and Alarm Requirements 

PowerModue 
Status nput 

Power Fa 5 gna Output 

Power System Status 
Output to System Common' 

Ct.sto~er A!a•"l Output' 

Aux ary Status 
S gna nputs' 

Radio Frequency 
Interference 

Mounting 

Physical Dlmens ons 

IECAB01 Cabinet 
Heght 
W1dth 
Depth 
Weght 
EPEP03 on y 

+21 8 +04 VDC 
+43 7 +0 5 VDC 
+1140+1 OVDC 

Low True TTL Leve 2 rnA max mum 

Low True TTL Leve 60 mA max mum 
( EPEP01 and IEPEP03) 

Low True, TTL Leve, 4 mA max mum 

C ose to A arrr 24 VDC !""ax f""uf"' '20 ~A 
( nduct1ve cads reqwre d ode suppress on) 

Low True TTL Leve 1 rnA 

(Low ~2 VDC, H gh >3 VDC) -----------1 

GENERAL 

Va ues not ava lab e at th s t me 

Keep cab net doors c osed D ::1 not use 
commun cat on eqUipment any c oser than 
2 meters from the cabmet 

Power Supply Modules occupy one slot 1n the 
NF 90 Module Mount ng Un t (MMU) Fastens 

to MMU w th two half turn latches on the 
face pate 

87 nches (220 em) 
24 1nches (61 em) 
30 nches (76 em) 
800 pounds max1mum {362 kg) 

SPEC F CAT ONS (cont nued) 
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INTRODUCTION 

SPECIFICATIONS (coni nued) 

Physical Dimensions <ont nue<t 

EPEP01 
Heght 
Wdth 
Depth 

EPEP03 
Heght 
Wdth 
Depth 

EFAN01/02 
Heght 
Wdth 
Depth 

EMMU01/02 
Hetght 
Wtdth 
Depth 

Environmental 

Room Ambtent 
Temperature 

Maxsmum Module 
Ambtent Temperature 

Humdty 

Cool ng (Fan) 

Atmosphere 

Ar Qua ty 

Certifications 

SPEC FICATIONS (coni nued! 

1 8 

GENERAL !cont nued) 

52 nches (13 20 em) 
19 nches (48 26 em) 
4 5 snch"'" (11 4::1 rm) 

6 9 nches (17 52 em) 
19 nches (48 26 em) 
27 nches (68 58 em) 

1 75 nches (4 44 em) 
19 nches (48 26 em) 
13 nches (33 02 em) 

7 mcnes (1 r t8 em) 
19 snches (48 26 em) 
12 5mches (31.75 em) 

70°C (158°F) Basep ate must not exceed 85 'C (188°F) 

5% to 90%. +5% up to 55°C (131 °F) noncondens ng 
0% to 45% at 70°C (158°F) noncondens ng 

180 CFM typ ca 

Sea eve! to 3 km (1 86 m es) 

Noncorros ve 

Meets IEEE 472 1974 Surge Test requ remems 

GSA cert ftcat on pend ng as process control 
eqwpment tn an ord nary (nonhazardous) 
env ruurnert 

Spec f ca ons SubJect To Cbanlj!e W thout Nc uce 

E96 506A 
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I E96 506A 

INTRODUCTION 

REFERENCE DOCUMENTS 

Refer to these Batley instructiOns for related mformatton. 

I-E93 900 5 

I-E93 911 

SIZING THE MODULAR POWER SYSTEM 

Stte Preparatwn, Plannmg and 
Equtpment Instal!ahon 

Termination Umt Manual 

The followmg text and equation explam how to determme 
the number of Power Supply Modules needed for a particular 
system 

The output characteristics of the Modular Power System 
relate to the heat removal from mam components on the 
ctrcmt board These mam components have a maxtmum 
temperature ltmtt of 85°C (185°F) on thetr baseplate The 
heat from these devtces dtsstpates through the heat smk at 
tached to these components The thermal charactenshcs of 
the heat smk change as the Ellr flow vanes Worst case cal 
culattons show the efftCJency of components to be 80% Heat 
smk dtsstpahon of approxtmately ..!5 watts produces a 15°C 
(59°F} nse (maxunum heat nse at 70°C (158°F) ambtent 
temperature mstde cabmet) 

Overall power reqmrements for SV and 24V power are 
known after specifymg the hardware needed m a parltcular 
cab met 

Let 

d heat sink power dtsstpahon derahng factor 
1 00 for both m a typtcal control room environment 
(.jU°C (8U°F) maxtmurn) 

A total 5V current reqmrements for system cabmet 
B total 24V current requ red for system cabmet 
Q number of supphes reqmred for the system 

Q 1/d (A/10 + B/4) 

System Calculation Example 

Assume d 1 0 for a typtcal system cabmet m a control 
room envtronment 

A 26 5 amps (5V cabmet reqmrement} 
B 31 amps (24V cabmet reqmrement) 

Subshtute these values mto the equation and solve for Q 

Q 1/1 0 (26 5/10 + 3 1/4) 

REFERENCE DOCUMENTS 
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INTRODUCTION 

Numbe1 of power modules requ1red 
for system 

Rounded to the next highest mteger 

W1th N+l Redundancy 

Q 3425 

4modules 

Smodules 

Round the result to the next h1ghest mteger to satisfy system 
reqmremenls If usmg redundancy, add an add1honal module 
or modules to the mteger 

Power module placement IS 1mportant For optimum coohng, 
power modules should not be slacked at one end of the Mod 
ule Mountmg Umt See F1gure 3 8 m the Installation section 
for further details 

NOTE. A max mum of two power supp y modu es may be p aced n 
any Modu e Mount ng Un t 

S Z NG THE MODULAR POWER SYSTEM 
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E96 506A 

INTRODUCTION 

SECTION 2 -THEORY OF OPERATION 

Thts sechon uses block d•agrams and supportive text to ex 
plam how the mam funchonal blocks of the power system 
operate The ftrst dtagram, Figure 2 1, shows overall system 
architecture The remainder of the dtagrams show CircUit 
detatls for the AC Transfer Module, Bus Mom tor Module and 
Power Supply Module 

POWER DISTRIBUTION 

B <:" tJCt-1TOP 
fJETfCT m~ 
PONTS NJJ 
AlARM 

SH ELDE' 
(J BLS6AR 

Bus bars dtstnbute AC and DC power throughout the cabmet 
The AC bus bar has three separate conductor layers The DC 
Bus Bar has etght separate conductor layers The use of bus 
bars reduces hand w1nng and 1m proves rehabthty 

EXTERNAL SIJf'Pl Y A~ 
t'JSTOMEP. STAlU'.i 

.,. "'" --d 
I 

3US MONTOR CARD 
Af TRAIYSF£R tAF..D 
C RCU T BREAI'.H'S 

FAN 

AN( NC >0 M'lLcES I PAS j 

N T ~ f" 90 MODULES 

PfP ALARM t...ONTA(T 
CUTPJT 

r-
_____14- 1 "0/240 vw: 

UML 

I 

I 

"MJ 

$H ELDEO 
120/240 VAC 
8l S. BAR 

F1gure 2 1. Modular Power System Arch1tecture Block D1agram 

NTRODUCTION 
2 1 
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THEORY OF OPERATION 

POWER ENTRY PANEL 

IEPEP01 

IEPEP03 

AC Transfer Module 

POWER ENTRY PANEL 
2 2 

The AC bus bar dJstnbutes AC power from the Power Entry 
Panel to the Module Mounhng Umt backplanes The bus bar 
has qmck connect tabs to connect cables from the panel and 
to the mountmg umt 

The eight laver DC Bus Bar d1stnbutes regulated DC volt 
ages, Power Module Status and Power Fall Interrupt signals 
Th1s bus bar also has qmck connect tabs A cable from the 
Power Entry Panel to the DC bus bar allows the system to 
momtor bus voltages and status sJgnals High current, mulh 
conductor flat cabl"'"' rnnnPd rPgul:.tPrl voll"g" outputs and 
status signals from the MMU backplane to the bus bar Extra 
tabs are available at the bottom of the DC bus bar for con 
nectmg +24 VDC 1/0 power to field termmahon umts or to 
other cabmets Tabs are also available to connect DC com 
mon and I/0 common to the svstem safety common bus bar at 
the cabmet bottom 

The IEPEPOl connects 120/240 VAC {50/oO Hz) lme power 
to an lnfi 90 system cabmet and dtstnbutes power to the 
Power Supplv Modules and Fan Assembly Th1s versiOn has 
no circUit breakers There are two tenmnal blocks One ts for 
lme mput, the other for output to the AC bus bar for dtstnbu 
hon to the power modules The PEP has surge suppressiOn 
and f1ltenng to protect the power modules An mtemal C!rcUJt 
board momtors mput line voltage It generates a Power Fail 
Interrupt (PFI) signal for low voltage or a loss of VC>Itage The 
panel mounts many standard 19 mch rack frame 

The IEPEP03 connects smgle or redundant 12~!240 VAC 
(50/60 Hz) lme power to an Inf1 90 system cabmet It also 
d1stnbutes power to the Power Supply Modules and Fan As 
sembly Thts vers10n hasctrcmt breakers for each po>verhne 
mput L1ke the IEPEPOl, th1s panel also has surge suppres 
s1on and f!ltenng 

Two modules restde m the PEP Thev are the AC Transfer 
Module and Bus Momtor Module These modules and thmr 
funchcns are dtscussed next 

The AC Transfer Module (A TM) mom tors both AC mputs 
and 1ts own ctrcmtry If an AC mput 1s lost or faulty, the 
module automatically transfers to the redundant mput The 
A TM generates a Power Fa1l Interrupt stgnal1f both lines are 
lost or below the low voltage threshold It sends lh1s stgnal to 
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Bus Momtor Module 

FAN ASSEMBLY 

E96 506A 

THEORY OF OPERATION 

the Bus Momtor Module (BMM] The BMM sends the PFI 
signal to the appropnate process control modules, thereby 
mterruptmg their operation Vis1ble through the front panel 
are three LED indicators The red/green LED at the top 
shows whether the module is operatmg normallY (green) or 
not (red) The two other LEDs (LINE 1 and LINE 2) provide 
AC mput status (green good, red bad) 

The Bus Mom tor Module (BMM) momtors the regulated bus 
voltages (+5, +15, 15 and +24 VDC} and module status from 
the distribution bus bar A cable connection between the bus 
bar and the J2 connector on the PEP provides the path The 
BMM can also momtor two addthonal external power supply 
voltages at the PEP termmal blocks User configured Jump 
ers allow the module to mom tor either 24, 48 or 125 VDC for 
up to two auxthary power supphes There are two open col 
lector or contact mputs for momtonng system status stgnals 
Two red/green LEOs on the module's faceplate provtde sta 
Ius mformatton The topmost LED shows whether the 
module IS operatmg properly (green) or not (red} The System 
Status LED ts red ""hen voltages are low or other mputs are 
bad The Status S1gnal goes to the Commumcahon System 
hardware, whtch 1s the Bus Interface Module for Plant Loop 
Systems, and the Network Interlace Slave for Inf1 Net Sys 
terns Once on the Commumcahon Loop, any lnf1 90 operator 
mterface can use the s1gnal 

There are two alarms PWR SYS ALARM and BUS VOLT 
ALARM The PWR SYS ALARM becomes achve when a 
power system problem occurs The BUS VOLT ALARM be 
comes achve when any bus voltage (+5, +15, 15 or+24 VDC} 
falls out of tolerance The BMM also generates a Power Fatl 
Interrupt (PFI) stgnal tf tt recetves a PFI from the AC Trans 
fer Module, or 1f the +5 VDC bus voltage IS low It d1stnbutes 
th1s stgnal to process control modules m the Inf1 90 system 
cabmet 

NOTE· The Bus Montor Module race vas power from the AC Trans 
fer Modu e Therefore the AC Transfer Modu e must be n pace and 
ope rat ng proper y before the Bus Montor Modu e w work 

The Fan Assembly (IEFANOl/02) contams SIX fans that 
mount m one chassts Its purpose 1s to keep the power sup 
phes cool The fans draw coolmg atr up through the Module 
Mounhng assembhes and force 1t through exhaust vents 
(when present) m the top of the ~abmet door 

FAN ASSEMBLY 
2 3 
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MODULE MOUNTING UNIT 

The Module Mountmg Umt (IEMMUOl/02) provtdes mount 
mg for the power modules and process control modules Two 
fzve conductor flat cables lmk the Power Fail Interrupt and 
Power Module Status s1gnals, +5, +15, 15 and +24 VDC from 
the DC Bus Bar to the MMU A three w1re cable from the AC 
Bus Bar to the MMU backplane supplies the power modules 
WlthAC 

Cables are reqUired to connect the commumcallon busses 
between mulllple MMUs The Module Bus uses a three Wire, 
twzsted cable, whlle the Slave Expander Bus uses a flat, 40 
conductor nhbon cable 

POWER SUPPLY MODULES 

The AC System Power Module (IEP AS01) converts the 
120/240 V AC at the MMU backplane to a pnmary voltage of 
325 VDC nommal DC to DC Converters convert th1s pn 
mary voltage to secondary regulated voltages of +5, +15, 15 
and +24 VDC These voltages travel through the DC Bus Bar 
to other Module Mountmg Umts for d1stnbullon to process 
control modules See Ftgures 2 2 and 2 J 

TO PROCESS 
Cilt T~ L 

MU[ l[<::; 

Ftgure 2 2 Block Dtagram Power D1stnbutwn to the PAS 

MODULE MOUNT NG UN T 
2 4 E96 506A 
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THEORY OF OPERATION 

F1gure 2-3 Block D1agram PAS Converter and Status C1rcmtry 

All output voltages are preset at tne factory In an N-rl redun 
dant environment, proper operation of each module's output 
IS based on th1s preset voltage 1f an output requu·es more 
current, the module automatically compensates 

NOTE· The factory preset vo tages are not fed adjustab e 

The AC F1eld Power Module (IEPAFOl) IS funchonally the 
same as the IEP ASOI except that 1t prov1des only +24 VDC 
The IEP AFOl provides power to f1eld termmahon devices 
when separate termmatlon cabmets are used, or when 1t IS 

des1rable to separate the I/0 power supplies from the module 
power supphes 

POWER SUPPLY MODULES 
2 5 
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THEORY OF OPERATION 

STATUS SIGNALS 

STATUS S GNALS 
2 6 

The block d1agram m F1gure 2 4 shows the flow of status 
s1gnals through the system The followmg text e><plams thiS 
flow 

F1gure 2 4 Status Szgnal Block Dzagram 

I E96 506A 
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Power System Status 

Bus Voltage Sta!us 

Power Module Status 

Customer Alarm Outputs 

I E96 506A 

THEORY OF OPERATION 

All status lmes (AC lme, Bus Voltages, External Power In 
puts, External Customer Status Inputs and Power Module 
Status) are ANDed m the Bus Momtor Module Internal Bus 
Mom tor CircUitry determmes tf any status I me IS bad If any 
status IS bad, the Bus Mom tor Module generates a lo-w true 
output s1gnal to the commumcatlon system hardware, wh1ch 
IS the Bus Interface Module for Plant Loop Systems, and the 
Network Interface Slave for lnf1 Net Systems 

The DC Bus voltages are ANDed together m the BMM and 
output to an ISolated customer alarm output If any bus volt 
age s1gnal falls out of speclfiCahon, a Bus Voltage Alarm 1s 
generated 

The Power Modules generate thetr own status s1gnals 
These stgnals travel on the Bus Bar to the the Bus Momtor 
Module The Bus Mom tor Module then ANDs th1s s1gnal w1th 
the other status s1gnals If 1t or anv other s1gnal IS bad, a 
Power System Status alarm 1s generated 

There are two customer alarm outputs Bus Voltage and 
Power System Status Alarm The Bus Voltage alarm IS nor 
mally dosed H activates (opens) 1f any bus voltage goes low 
or 1s lost The Power System Status Alarm activates for any 
bad status These outputs are ophcally Isolated and can dnve 
relays or annunctator panels 

STATUS S GNALS 
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INTRODUCTION 

SECTION 3 -INSTALLATION 

Completely mstall and prepare (1.e, attach wmng to termmal 
blocks, etc ) the hardware before applymg power Th1s sec 
bon explams hardware preparatbn m detad 

UNPJICKI[IJG JIND /N<:;PECTIDN 

HANDLING 

Spec1al Handling 

General Handling 

The power modules are m separate packages from the rest of 
the power system Handle these modules per the steps m 
Handling. 

NOTE: A ways use Ba ey s F e d Stat c K t (wr st strap ground 
cord assemb y a gator c p P/N 1948385A2) when work ng w th 
modu es The k 1 s des gned to connect a techn c an and the stat c 
d ss1pat1ve work surface to the same ground po nt to prevent dam 
age to the modu es by e ectrostat c d scharge 

The Power Supply Modules use Electrostatic Sensthve 
(ESD) dev1ces Follow Steps 1 through 4 when handlmg 

Keep the modules m the1r spec:1al anh static bag unhl you 
are ready to mstall them m the system Save the bag for 
future use 

2 Ground the anh static bag before opemng 

3 Venfy that all dev1ces connected to the module are prop 
erly grounded before using them 

4 Avmd touchmg the cu-cmtry when handlmg the module 

Examme the hardware 1mmedmtely to venfy that 1t has 
not been damaged m trans1t 

2 Nohfy the nearest Ba1Iey Controls Sales Off1ce of any 
such damage 

3 Ftle a clatrn for any damage wtth the transportation com 
pany that handled the sh1pment 

4 Use the ongmal packmg matenal and contamer to store 
the hardware 

INTRODUCT ON 
3 1 
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INSTALLATION 

SYSTEM INSTALLATION 

5 Store the hardware man envu-onment of good a1r quahty, 
free from temperature and mmsture extremes 

The follo>vmg factors deterrrune locahon of the system cab1 
net 

1 Hum1d1ty must not go above 95% noncondensmg at 55° 
(131°F) 

2 Floor must have load beanng of 800 pounds 

3 A 3 foot clearance both front and back for openmg cabmet 
doors 

4 A source for smgle phase 120/240 V AC, 30 amp standard 
serv1ce must be a'a1lable 

Refer to Product Instruchon I E93 900 5, S1te Planmng 
Preparation and Equipment Installation for add1honal mfor 
mahan 

The standard cabmet configura !ton IS Po·wer Entry Panel at 
the top, w1th the Fan Assembly placed between the Power 
Entry Panel and the Module Mountmg Umts See F•gure 3 1 

NOTE Norma y your cab net s fu y w red and ready to go upon 
rece p The fo ow ng nformat on s prov ded n the evect that you 
need to repa r rep ace rew re add etc 

DC BUS BAR 

F1gure 3 1 System Cabmet (Rear Vtew) 

SYSTEM NSTALLAT ON 
3 2 I E96506A 
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INSTALLATION 

Power Entry Panel (IEPEP03) 

WARNING 

AVERTISEMENT 

Ensure that the circuit breaker for the line power supply Is 
OFF as you do these steps. Do not turn this breaker on until 
the Instructions tell you. 

Au moment d'effectuer ces etapes, veiUer a ce que le dls­
joncteur de l'alimentatlon de llgne solt ETEINT. N'allumer le 
dlsjoncteur qu'a l'etape lndiquee dans le manuel. 

NOTE· P ug your wr st strap ground cord nto the receptac e a 
be ed WR ST STRAP GND when work ng w th the system 

Place CircUit breakers CB1 and CB2 (F1gure 3 2) on the 
front of the panel to the OFF pos1hon before connecting AC 
power mput w1nng 

2 Connect 120 V AC or 240 V AC pnmary ac power to TB1 
1, TBl-2 and TBl 3. 

3 Connect the secondary ac power mput {1f used) to TB1 4, 
TB1-5 and TBl-6. Both mputs must be the same nommal 
voltage level 

If only one ac power mput 1s bemg used, proceed w1th Step 4 
If not, sk1p to Step 5 

4 Connect TBl-1 to TBl 4, TBl 2 to TBl-5, and TBI 3 
to TBI-6. Use 12 A WG mm1mum, 6 A WG max1mum Note 

A0616 

F1gure 3 2 CJrcwt Breakers CB1!CB2 

SYSTEM INSTALLATON 
3 3 
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INSTALLATION 

SYSTEM NSTAllATON 
3 4 

that thts step avotds false bad status mformahon because 1t 
connects !me 1 and !me 2 mputs together 

5 Connect cable 6637813 1 from J2 on the Power Entry 
Panel to the DC Bus Bar. Thts provtdes connecbons to sam 
pie the DC bus voltages, momtor the Power Module Status 
Stgnal and to output a Power Fat! Interrupt stgnal See the 
wmng dlagrams at the end of thts manual (Foldout 1) for 
correct DC bus bar connectwns 

6 Connect cable 6637814 1 from TB2 terrJ"nalc: 4, 5, "nrl 6 
on the panel to the AC bus bar for dtstnbutton of a~ power to 
the Module Mountmg Umt 

7 Connect cable 6637818 l from the AC bus bar to each 
Module Mountmg Umt backplane 

8 Connect the Fan Assembly power cable to connector j4 
labeled FAN OUT on the panel 

9 Connect a wtre eqmvalent to power w1nng but not less 
than 10 A WG from the GND stud of the panel to the cabmet 
frame for AC safely grmmdmg 

10 There are two extra voltage momtor mputs avallable to 
mom tor customer external power supply voltages Use ter 
mmal t:>lock TB4 labeled AUX BUS MONITOR for th1s 
purpose Attach one mput to termmals 1( +)and 2(-) labeled 
CH L Connect the other mput to termmals 3( +) and 4(-) 
labeled CH2 Inputs can be +24, +48 or+ 125 VDC Set JUmpers 
jl and ]2 for the destred voltage Refer to Table 3 2 m the 
Bus Mom tor Module sechon 

11 Wwe the auxthary status mputs to Termmal Block TB3, 
termtr>t>k 1, 2 (C:OM). :mrl3 {STATUS IN). Ensure that the 
mputs are low true, open collector or contact type referenced 
to DC common (termmal COM) The alarm mputs must have 
the current carrymg capabtbtv to smk at least 1 mA 

If the system uses Plant Loop, do Step 12 If not, go to Step 13 

12 Connect cable 6634205 1 from TB3 termmal4 STATUS 
OUT to the P3 card edge connector of the Bus Interface 
Module (BIM} Domg so enables the BIM to send the status 
message to the Loop Interface Module (LIM) and to the Plant 
Loop 

Go to Step 16 

13 Connect an 18 A WG wwe from TB3 termmal 4 STATUS 
OUT to TBI termmal 8 on the NTCLOl Termmahon Umt 
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AC Transfer Module 

INSTALLATION 

14 If redundant Network Interface Slave Modules are bemg 
used wtth the NTCLOl Termmal!on Umt 

a. Put two 18 A WG wires on a lug Attach the lug to TB3 
termmal4 STATUS OUT 

b Attach the pnmary wtre to TBl termmal 8; the 
secondary to TB3 termmal 8. 

15 If redundant Network Interlace Slave Modules are bemg 
"""'d wtlh lhP NICL01 Termmahon Module 

a Put two 18 A WG wtres on a lug Attach the lug to TB3 
termmai4 STATUS OUT 

b Attach the primary wtre to TB2 termmal 4; the 
secondary toTB2 terminalS. 

16 Use TB3 termmals 5, 6, 7 and 8 for connecting the 
alarms Use 18 A WG wtre Termmals 5( +) and 6{-) are 
labeled PWR SYS. These are the output connectiOns for the 
Power System Alarm Termmals 7( +)and 8( ) labeled BUS 
VOLT are the bus volt,.ge alarm anmmct,.tor.. 

NOTE: W re your system per the c.o or codes n the w r ng d a 
grams of Fo dout 1 at the end of th s 11anua 

Before mstalhng the AC Transfer Module, set swllch Sl to 
the rear for 120 V AC operation (s1lkscreened 110 on board), 
or to the front for 240 V AC operahon (sdkscreened 220 on 
board) See F1gure 3 5 for switch locallon 

NOTES: 
But._ t~...e AC ..,..fdl ~ .. t~r ard Bu~ Mu1 toe Modu tJ~ muunt from tht:i! 

rear of the system cab net The AC 1 ransfer Modu e mounts n the 
eft most s ot the Bus Montor Modu e mounts n the r ghtmost s ot 

The board edge connectors are keyed to prevent mount ng n ncor 
reels ots 

2 Be carefu not to bump sw tch S1 Nhen nsta ng the AC Transfer 
Modu e Ace dent a y mov ng the sw tch to the 240 post on w 
cause the modu e to go nto error mode 

To mount the module 

Grasp the stdes of the faceplate 

2 Lme up CH"CU1t board edges w1th card gUides m Power 
Entry Panel opemng 

3 Gently shde the module m unhl1t locks m place 

SYSTEM NSTALLAT ON 
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F1gure 3 3 AC Transfer Module SwJich Sl 

Bus Monitor Module 

Before mountmg the Bus Momtor Module, set SVvttch Sl and 
JUmper>. Jl/]2 Refer to Tables 3 1 and 3 2 for recommended 
settmg:;; see Ftgure 3 4 for locations 

Table 3 1 Bus Mom tor Module SwJtch Settmgs 

Switch Factory 
51 Setting Function 

1 0 Montor +5 +15 and 15 VDC enab ed 

2 0 Mon tor system 24 VDC enabled 

3 1 More tor externa power CH1 supp y d sabied 

4 1 Mol' tor externa power CH2 supp y d sab ed 

Notes 
1 0 Enab e {C osed or ON) 1 D sab e (Open or OFF) 
2 Unused mon tor nputs must be put n D sab e posrt on 
3 Do not enab e a sw tches at once Do ng sow cause a Bad Status s gna 

Table 3 2 Bus Mom tor Module Jumper Sellmgs 

Jumper I Setting Function 

il J1 I 1 2 Se ects 24 VDC leve for external power 

~i J1 24 Selects 48 VDC eve for externa power 

ol J1 I 2 3* Se ects 125 VDC evel for externa power 

"'I J2 I 1 2 Se ects 24 VDC eve for externa power ., 
c: 

J2 24 Se ects 48 VDC leve for external power c: 

"' -=: 
Of J2 I 2 3* Se ects 125 VDC leve tor external power 

Factory sett ng 

~ 

~ 

SYSTEM NSTALLAT ON 
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Fan Assembly 
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F1gure 3 4 Bus Mom tor Module 

The Fan Assembly (F1gure 3 5) mounts dJrectly beneath the 
Puwm Enhy Paud and abuve the fn:~l Module Muunhng 
Umt Attach the fan power cable to the j4 connector on the 
Power Entry Panel 

A0617 
F1gure 3 5 Fan Assembly 

SYSTEM INSTALLAT ON 
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INSTALLATION 

Power Supply Modules 

WARNING 

AVERTISSEMENT 

SYSTEM NSTALLAT ON 

/B~Ii/l~til 

Power Supply Modules (Ftgure 3 6) mount directly m the 
Module Mountmg U mt (MMU) Any slot except the nghtmost 
(slot 12] can be used Install the modules per Steps 1 through 
5 and as shown m Ftgure 3 7 Thts mstallatlon scheme pro 
vtdes the best heat dtsstpatwn and power dtstnbutJon 

NOTES: 
1 For opt mum heat d ss pat on and power d str but on do not 
exceed more than two EPAS01 modu es n any Modu e Mount ng 
unr 

2 nsta at east one EPAS01 modu e n the Modu e Mount ng Un t 
w th the argest oad (e g an MMU conta n ng severe Mu t Funct on 
Proce&sor Modu es) 

The piastre covers on the module mounting unit backplane 
protect against accidental contact wrth ac Do nc remove 
these covers. 

Les couvercles de plast1que de Ia plaque arrlere du chassis 
de montage des modules (mmu) assurent une protection 
contre l'exposltJon au courant altematif. Ne pas retlrer ces 
couvercles. 

Before handling the Power Supply Modules 

• Venfy that all devices connected to the module are properly 
grounded before using them 

• A vmd touching the CircUitry when hand!mg the module 

• Always use groundmg straps (fteld static luts) when workmg 
With the modules 

I Set Jumper J1 for 120 or 240 VAC operatton Jumper pms 
1 and 2 (pos1hon B) for 240 V AC; pms 2 and 3 (posLtlon A) for 
120 VAC See F1gure 3 6 

2 Set jumper j2 for bus voltage mom toting jumper pms 1 
and 2 (position A) for +24 VDC momtonng only, pms 2 and 3 
(position B) for +5, +15, 15 and +24 VDC momtonng NOTE: 
When usmg the IEPAFOI, use positiOn A 

Tnm 1=otenhometers R5 and R6 are factory set and locked 
mto po'Sttion Do not attempt to re-adjust them. 

3 Grasp the module faceplate handle 

3 8 I E96506A 
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Figure 3 6 Power Supply Module (I EPA SO 1 shown) 
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Figure 3 7 Recommended Power Supply Module Layout 

4 Ahgn the top and bottom edges of the c1rcmt board w1th 
the gmdes m the Module Mountmg Umt 

5 Hold the module by the faceplate handle and sbde 1t mto 
the slot, push unttl the rear edges are firmly seated m the 
backplane connectors 

6 Ftnnly press the module handle as you use a blade screw 
dnver to push and tum the two concentnc screws one half 
tum clockwtse to lock the module m place 

SYSTEM INSTALLATION 
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INSTALLATION 

WARNING 

AVERTISSEMENT 

WARNING 

AVERTISSEMENT 

To remove the module, push and turn the two concentnc 
screws one half tum m e1ther d1rechon Sbde the module 
part way out 

To prevent shock when removing the Power Supply Module, 
wait 5 seconds to allow line filter capacitors to discharge 
before tlandllng the module. Then, slide the module the rest 
of the way out. Do not grab the module by the heat sink (it 
may be hot), support It by the bottom edge of t~e circuit 
board. 

Pour evlter les chocs electriques, attendre 5 secondes avant 
de toucher au module afln de permettre Ia dissipation de 
l'energie emmagasinee dans les condensateurs de filtration. 
On peut ensuite retirer le module completement en le tirant 
vers sol Ne pas tenir le module au nlveau du disslpateur 
therm1que, mais pluto! au niveau de Ia partie lnfeneure de Ia 
carte de d1rcu1ts imprimes. 

Disconnect power before instailmg dipshunts for slave mod· 
ules on the MMU backplane (slave expander bus). t-a11ure to 
do so could result in severe or fatal shock. 

Couper !'alimentation avant d'lnstaller Jes d1pshu~ts sur Ia 
plaque arnere du chassis de montage de modules (MMU). 
Toute negligence a cet egard constitue un nsque de choc 
pouvant entralner des blessures graves, voire more tiles. 

POWER ENTRY PANEL (IEPEP01) 

CAUTION 

ATIENTION 

NOTE Th s Power Entry Pane requ res you to supp y an extern a 
c rcu t breaker or fuse The breaker or ruse mus1 oe ao e to nana p 

the current and vo tage steel n Spec f cat ons n Sect1on 1 

Set the sl!de sw1tch (ac.cess1ble through the chass1s) to 
e1ther 120 V or 2-lO V dependmg on vour !me vollage Th1s 1s 
used for the PO\,,er Fa1l Interrupt (PFI) detection cucUit for 
determmmg low level or loss of mput See F1gure 3 8 

Improper switch setting can cause permanent damage to the 
PFI Board 1f exposed to the higher Input voltage. 

Un reglage lnadequat des ln!t:nupteurs peut entralner des 
dommages permanents a Ia carte PFI (mterrupt1on due a une 
panne d'allmentation) si elle est soumlse a I~ tension 
d'entree elevee. 

POWER ENTRY PANEL ( EPEP01} 
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INSTALLATION 

A0646 

FJgure3 8 IEPEPOl RearV1ew 

2 Connect cable 6638084 1 from connector PFI on the rear 
of the panel to the DC Bus Bar for d1stnbutmn to the process 
control modules m the cabmet 

3 Connect cable 6637814 l from TB2 on the rear of the 
panel to theAC Bus Bar for distnbuhon to the Module Mount 
mg Umt backplanes Th1s supphes the power to the Power 
Modules 

4 Plug the Fan Assembly power cable mto the FAN OUT 
connector on the rear of the panel 

5 Connect a Wire equivalent to the power w1nng but not 
less than lO A WG from the GND stud of the panel to the 
cabmet frame for AC safety groundmg (see Foldout 2, Wtr 
mg Diagram for w1re color} 

6 Apply pawer by connectmg the 120/240 V AC, 50/60 Hz 
power mput to termmal block TBI on the rear of the panel 

NOTE: W re your system per the co or codes n the w r ng d agram 
of Fodout2 

CONNECTING MULTIPLE MODULE MOUNTING UNITS 

Most system cabmet configurations have multiple Module 
Mountmg Umts There must be contmmty between each of 
the MMU busses This reqmres two cable assembhes the 
three Wire, twisted cable for Mcdule Bus, and the flat, 40 
conductor nbbon cable for Slave Expander Bus 

NOTE. For proper opera! on and max mum nose reduct on con 
nect the cab es so that the bus s n a serpent ne arrangement Th s 
e m nates the dead end stubs wh ch Gause ref ect ons and over/un 
dershoot See F gure 3 9 

CONNECT NG MULT PLE MODULE MOUNTING UN TS 
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INSTALLATION 

Module Bus Cable (Three W1re, Twisted pa1r) 

1 Attach one end of the cable to the second column of three 
tabs on the lower left of the MMU backplane (facmg from 
behmd) 

2 Attach the other end of the cable to the f1rst column of 
three tabs on the lower left of the next MMU backplane 

Slave Expander Bus Cable (Ribbon) 

I Attach the cables as shown m F1gure 3 9. 

2 Insert the nbbon connector m the hole m the upper MMU 
backplane (bottom pos1hon) Shde the latch to the left to lock 
mto place Insert the bottom nbbon connector m the lower 
MMU holes (top pos1tlon) Shde the latch to the nght to lock 
mto place Repeat th1s until all MMUs are bed together 

li~___j 
i: 
I p 
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F1gure 3 9 Connectmg Cables to Multiple Module 
Afountmg Umts 

CONNECT NG MULT PLE MODULE MOUNT NG UN TS 
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INTRODUCTION 

LED INDICATORS 

AC Transfer Mo r:lule 

Bus Monitor Module 

Power Supply Module 

E96 506A 

SECTION 4- OPERATION 

Thts section covers what mus1 be known to operate the 
Modular Power System The first part of th1s section pro 
vtdes a step by step approach to start up The remamder of 
th1s sec.t1on explains the LED md1cators on the AC Transfer, 
Bus Momtor and Power Supply Modules, and other general 
operating mformat10n 

NOTE: The Modu ar Power System cequ res no user ca brat on a 
components are factory ca brated 

When the Modular Power System IS operatmg, observe the 
Status LEDs The followmg paragraphs explam how to 
mterpret these LEDs Also, refer to Table 4 1 

The AC Transfer Module has three LEDs Module Status, 
Lme 1 and Lme 2 All LEDs are red/green When the system 
1s rece1vmg power and operating normally, the Module Sta 
tus LED 1s green, as are the Lme 1 and 2 Status LEDs The 
only ttme the Module Status LED turns red IS 1f the module 
fails A failure means that the nternally generated supply 
voltages or references have fallen below the m1mmum ac 
ceptable level In a redundant supply !me configuration, a 
fa1lure m the pnmary mput turns Lme 1 LED red, a failure in 
the secondary mput turns Line 2 LED red 

The Bus Momtor Module has two LEOs Module Status and 
System Status The Module Status LED 1s green when the 
module 1s operatmg properly It turns red If the module fads 
A failure means that the mternally generated supply voltages 
or references have fallen below the m1mmum acceptable 
level The System Status LED 1s green when everythmg m 
the system 1s satisfactory If for some reason a bus voltage 
fails or falls out of tolerance, one of the AC mputs fails, 
exten1al status, auxdtary power supply mputs are low, or the 
A TM fads, the LED turns red 

The Power Supply Module has one LED Module Status Thts 
LED IS green when the module IS operatmg normally It turns 
red 1f an overload occurs, 1f one or more outputs fad, or 1f 
temperature goes beyond acceptable levels 

NTRODUCTJON 
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Table 4 1 LED Cond1110ns 

Module LED/Color Condition 

Status Green Normal 
Red Modu e has fa ed 

ATM Lne #1 Green l ne #1 nput s good 
l 

Red Lne#1 nput has fa ed 

ll ne #2 Green l ne #2 mput s good 
Red l ne #2 Input has fa ed 

Status Green Norma 
Red Modu e has fa ed ; 

BMM 
System Green Norma 
Status Red Bad Power System Status 

PAS/PAF Status Green Norma 
Red Overoad fa ure or overtemperature 

AC TRANSFER MODULE/BUS MONITOR MODULE REMOVAL DURING OPERATION 

Wh1le tae Power Svstem 1s m operahon, do not remove the 
AC Transfer Module Without ftrst venfymg that hne 1 IS 
operational When the A TM 1s removed, 1! causes the system 
to transfer to lme 1 If the A TM had already transferred from 
hne l to Ime 2 because of a problem, the whole syst~m '-'Ill go 
do" n "hen the A TM 1s removed Before removmg the A TM, 
hne 1 must be operational Addthonallv, removal of the ATM 
takes the Bus Mon. tor Module off l.ne as t! IS powered by the 
AC Trar1sfer Module 

To avod umntenttonal tnggenng of the PFI s1gnal '.Vhen han 
dhng the Bus Momtor Module or the AC Transfer module 
msert or remove the Bus Momtor Module onlv when the AC 
Transfer Module remams m tis designated slot 

RECOMMENDED START UP PROCEDURES 

Follow the procedures m Steps l through 7 before appl}mg 
pov~er to the system 

Venfv that all connections are secure 

2 Ensure that all unused AC Bus Bar receptacles are cov 
ered with msulated receptacles 

AC TRANSFER MODULE/BUS MONTOR MODULE REMOVAL DUR NG OPERAT ON 
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OPERATION 

3 Install the Power Modules only (refer to Installation sec 
\Jon for detmls) 

4 Turn power on 

5 Measure the bus voltages at the test jacks of the Bus 
Momtor Module (+5, +15 and 15 VDC are w1th respect to 
MOD COM, +24 VDC with respect to I/0 COM) 

Acceptable levels are 

+4 75 VDC 
+14 65 VDC 

1465 VDC 
+15 VDC 

to +5 25 VDC 
to +15 75 VDC 
to 15 75 VDC 
for +24 VDC 

for +5 VDC 
for +15 VDC 
for 15 VDC 

6 When the bus voltages are at acceptable levels, start addmg 
process control modules 

NOTE. A red status ght at th s po nt may nd cate an over oad 
cond ton or defect ve modu e f th s happens rep ace the suspect 
power modu e f the cond 1 on st ex sis add power modu es per 
the formu a n Sect on 1 

7 Contmue addmg process control modules until the system 
cabmet ts filled 

8 For ophmum cooling, put blank faceplate (Bmley P/N 
6636586 Al) many unused slots 

RECOMMENDED START UP PROCEDURES 
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SECTION 5- TROUBLESHOOTING 

The flowcharts m Figures 5-l, -2 and 3 represent baste 
troubleshootmg procedures. They are not mtended to be all 
encompassing For step-by step details, refer to the support 
1ve text followmg these charts 

Ftgure 5 1 Power Entry Panel (IEPEP03) 
Troub!eshootmg Flowchart 

INTRODUCT ON 
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F1gure 5 2 Bus Momtor/Pov.er Supply Module 
Troubleshootmg Flowcharl 

INTRODUCTION 
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Fzgure 5 3 Power Entry Panel (IEPEPOl) 
Troubleshootmg Flowchart 

Troubleshooting IEPEP03 Systems 

TROUBLESHOOTING 

REPL=l 

Any power system problem causes a bad status flag at the 
operator mterface Thts appears as an Son the System Sta­
tus Dtsplay of an Operator Interiace Umt or Management 
Command System Add1honally, LED mdJCators on the 
Power Supply, Bus Momtor and/or AC Transfer Modules to 
go red Addihonally, customer alarm outputs are activated to 
mdtcate a low bus voltage or other power system problems 

Follow the steps below if bad status IS detected 

1 Check the LED md1cators on the AC Transfer and Bus 
Momtor Modules 

2 If the AC Transfer Module Status LED IS red, the module 
has fa1led and must be replaced Note that a defective AC 

INTRODUCT ON 
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TROUBLESHOOTING 

INTRODUCT ON 
5 4 

Transfer Module may cause the Bus Momtor Module to show 
bad status 

NOTE: Before you remove the ATM measure ne 1 to ver fy that t 
s operat ona and w til n to erance (+ 102 to+ 132 VAG for 120 VAG 
nput +204to +264 VAC for 240 VAC nput) 

3 If the Bus Momtor Module Status LED ts red, the module 
has fat ed and must be replaced 

NOTE· Refer to the Repair/Replacement sect on for cleta s on 
-oclu e ·e-ova a-cl ·ep ace-e-t 

4 If both modules' LEDs are green, check the LINE 1 and 
LINE 2 LEDs on the AC Transfer Module 

5 If etther of these LEDs 1s red, th1s means a loss of AC 
mput power, or bad quahty If both LEOs are red swttch S1 
may have been moved when the A TM was msta led Check 
sw1tch settmg for 120 

6 Venfy that the CircUit breakers are m the ON pos1hon 

7 If c.rcmt breakers are on and the LINE LEOs are still red, 
the Power Entry Panel has fa1led Call Batley Serv1ce 

8 If a!! AC Transfer Module LEDs are green, look at the Bus 
Mom tor Module's LEOs 

9 If Bus Momtor Module Status LED IS red, the module has 
fa1led and must be replaced If 1t IS green, proceed 

10 If the SYSTEM STATUS LED 1s red, measure the bus 
voltages at the test;acks (on the module's front panel) 

11 If the measurements made m Step In arP goml, look HI 
the Power Supply Modules' Status LEOs If one or more are 
red, an overload cond11!on may extst 

12 Install add1honal Power Supply Modules 

13 Check Power Supply Modules that had red LEOs If they 
are shll red, they have fa1led Put a good module m the MMU, 
then remove the red hghted module 

14 If the SYSTEM STATUS LED 1s red, bus voltages are 
good and there are no red LEDs on the Power Supply Mod 
ules, the problem IS m the extPrnal mput« hf"mg momtored by 
the Bus Mom tor Module 

15 If customer external power supply voltages are bemg 
momtcred at the AUX BUS MONITOR mputs to the Power 
Entry Panel, venfy the Jumper settmgs on the Bus Momtor 

I E96 506A Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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TROUBLESHOOTING 

Module are correctly set for the voltage levels bemg mom 
tared (refer to Table 3 2 for Jumper settmgs) 

16 If swttch settmgs are okay, measure the voltages be 
tween termmals 1 and 2 and/or termmals 3 and 4 of TB4 on 
the PEP Voltages should be 

greater than 22 VDC 1f set fo1 24 VDC 
greater than 44 VDC tf set for 48 VDC 
greater than 115 VDC 1f set for 125 VDC 

If the voltages are correct, there IS a problem m one of the 
aux1hary status mputs (STATUS IN) at termmal block TB3 
on the PEP. 

17 Measure the voltage from termmal 1 and/or termmal 3 
w1th respect to termmal 2 of TB3 If either voltage measures 
less than 2 5 VDC, the mput status JS bad To venfy the 
external dev1ce causmg the bad status, remove the suspect 
mput wtre The SYSTEM STATUS LED should turn green tf 
the external device was pullmg tne mput low 

Troubleshootmg IEPEP01 Systems 

Wtth IEPEPOl Systems, only the AC power mput ts mom­
tared There are no bus voltage or other power system status 
mdicators on the Power Entry Panel If AC mput power ts 
lost or goes low, a Power Fall Interrupt (PFI) stgnalts sent to 
the process control modules 

Follow Steps 1 through 5 to troutleshoot the system 

1 Check System and ItO power If System and l/0 power 
are good, an overload cond1bon may extst m the Power Sup­
ply Modules 

2 Check for red Status LEDs on Power Supply Modules 

3 Install addihonal Power Supply Modules. 

4 Check Power Supply Modules that had red LEDs If they 
are still green, they have fmled Remove and replace them 

5 Check PFI signal If It ts good the Power Entry Panel has 
fatled and must be replaced Thts should be done by a quah 
f1ed techmc1an or servtceman 

INTRODUCT ON 
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SECTION 6 - MAINTENANCE 

INTRODUCTION 

While the Modular Power System requ1res mimmal mamte 
nance, It IS very Important for long, troublefree serv1ce 
Please note that only quahfled personnel should perform 
mamtenance 

MAINTENANCE SCHEDULE 

Table 6 l1s the mamtenance schedule These tasks are to be 
performed at the spec1f1ed mtervals. 

Table 6 I Mamtenance Schedule 

Task 

C P;::Jn a.nrt t ghtPn a I power and 
groundmg connect ons 

Venfy a 6 fans are operat anal 

Use a stat c safe vacuum cleaner to 
remove dust from 

Modu es 

I 
~~:5u e Mount ng Un t 

~ower Entry Pane 

Interval 

Every 6 months or dur ng plant 
+utdown, wh chever comes I rst 

I 

I Every 6 months or dunng p ant 

1 
shutdown, wh1chever comes f rst 

NTRODUCTON 
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SECTION 7 - REPAIR/REPLACEMENT PROCEDURES 

INTRODUCTION 

SPARE PARTS 

Although the Modular Power System 1s designed to g1ve long, 
troublefree serviCe, some components may need to be re 
placed penodically This section explams the procedures for 
replacement and lists recommended spare parts 

The parts in Table 7 1 are Bailey recommended spare parts 
Ba1ley suggests havmg at least one of each on hand to mm1 
nuze system downtime 

NOTE. Use a Sa ey F a d Stat c K t when work ng w th the modu es 

AC TRANSFER MODULE REPLACEMENT 

NOTES: 
1 The AC Transfer Modu e can be removed under power I ne 1 s 
good 

2 The Bus Montor Modu e goes off ne when the AC Transfer 
Modu e s removed The Bus Montor Modu e MUST BE removed 
FIRST Then remove the AC Transfer -.lodule 

3 Measure ne 1 to ver fy that t s opera! ona and w th n to erance 
(+102to +132 VAC for 120 VAC nput +204 to +264 for 240 VAC 
nput) I ne 1 s good you can remove the AC Transfer Modu e 

w thout os ng power to the cab net f ne 1 s not good turn off the 
Power Entry Pane c rcu I breaker for ne 1 before you remove the 
modue 

To replace the AC Transfer Module 

Grasp the Bus Momtor Module's lower faceplate, push the 
latch up and sltde the module out 

2 Grasp the lower faceplate, push the latch up and shde the 
module out 

3 Set switch Sl on the replacement to match the settmg of 
the A TM JUSt removed 

4 Insert the replacement AC Transfer Module. Grasp 1! by 
the faceplate Align the top and bottom edges of the c1rcmt 
board w1th the gmdes m the panel 

5 Hold the module by the faceplate and shde 1! mto the slot, 
push unhl the rear edges are firmly seated m the backplane 
connectors 

INTRODUCT ON 
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REPAIR/REPLACEMENT PROCEDURES 

6 Remsert the Bus Momtor Module Grasp 1t b)' the face 
plate Ahgn the top and bottom edges of the c1rcmt board w1lh 
the gu1des m the panel 

7 Hold the module by the faceplate and slide 1t mto the slot, 
push unhl the rear edges are firmly seated m the backplane 
connectors 

BUS MONITOR MODULE REPLACEMENT 

FAN ASSEMBLY 

Fuse Replacement 

NOTE: The Bus Man tor Modu e can be removed under power 
Hap ace w 1n anomer Bus Man tor Moou e as soon as po~ ~ b tf 

To replace the Bus Mom tor Module 

Grasp the lower faceplate, push the latch up and slide the 
module out 

2 Set SWitch Sl and JUmpers jl/J2 on the replacement to 
match the settmgs of the BMM you have JUSt removed 

3 Grasp the replacement module by the faceplate 

4 Ahgn the top and bottum .,dg.,, uf tht LuCUlt board With 
the gut des m the panel 

5 Hold the module by the faceplate and sltde It tnto the slot, 
push until the rear edges are ftrmly seated m the backplane 
connectors 

To replace a fuse 

Unplug Fan Assembly 

2 Remove fuse holder cover 

3 Remove fuse from fuseholder 

4 Replace wtth Identically rated fuse (e g , AGC2 for 
IEFANOl (120 VAC), AGCl foriEFAN02 (240 VAC)) 

Fan Assembly Replacement 

Unplug Fan Assembly. 

2 Remove the four screws that attach the assembly to the 
cabmet frame 

BUS MONTOR MODULE REPLACEMENT 
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REPAIR/REPLACEMENT PROCEDURES 

3 Gently shde the assembly out Be careful not to d1sturb 
other cabmet w1nng 

4 Venfy that replacement assembly 1s the same ratmg as 
the one just removed 

5 Shde replacement assembly m 

6 Secure w1th the four screws removed m Step 2 

7 Plug power cord mto Power Entry Panel 

8 Listen for fan rotat1on 

POWER SUPPLY MODULE 

Fuse Replacement 

WARNING 

AVERTISSEMENT 

NOTE: Power Supp y modu as can be removed under power 

Use a flat blade screwdnver to tum the two concentnc 
screws one half tum m e1ther d1rechon Shde the module 
part way out 

To prevent shock when removing the Power Supply Module, 
waH 5 seconds to allow line filter capacitors to discharge 
before handling the module. Then, slide the module the rest 
of the way out. Do not grab the module by the heat sink (it 
may be hot); support It by the bottom edge of the circuit 
board 

Pour eviter les chocs electriques, attendre 5 secondes avant 
de toucher au module afln de parmettre Ia dissipation de 
l'energle emmagaslnee dans les condensateurs de filtration. 
On peut ensulte retlrer le module complelement en le tlrant 
vera sol. Ne pas tenlr le module au niveau du dlsslpateur 
thermique, mais plutot au nlveau de Ia partie lnferleure de Ia 
carte de dlrcults imprimes. 

2 Grasp the faceplate handle and shde the module out 

3 Once the module has cooled, lay >ton the anh statlc mat 

4 Locate fuse Fl (at the rear of the module by the Pledge 
connector See F1gure 3 6 

5 Use a fuse removal tool to extract fuse Fl 

6 Insert a new 2 amp slow blow fuse 

POWER SUPPLY MODULE 
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C~· 
REPAIR/REPLACEMENT PROCEDURES 

Module Replacement 

Descnptlon 

AC System Power Modu e 

AC Fed Power Modu e 

AC Transfer Modu e 

Bus Montor Modu e 

Cabe 

Fan 120 VAC 
Fan 240VAC 

Fuse 2 Amp 

Fuse 2 amp 

Fuse 1 Amp 

nsu ated Qu ck 
Connect Receotac e 

Follow Steps 1 through 3 for Fuse Replacement 

Set the JUmper settmgs on the replacement module to 
match those of the one Just removed 

2 Grasp the replacement module bv the faceplate 

3 Ahgn the top and bottom edges of the crrcmt board w1lh 
the gmdes m the panel 

4 Hold the module by the faceplate and shde 1t n~to the slot 
push untJl the rear edges are firmly seated m the backplane 
connectors 

5 Fmnly press the module handle wh1le usmg a flat blade 
screwdnver to push and tum the two concentnc screws 
one half tum clockw1se to lock the module m place 

6 Venfy the Status LED tums green 

Table 7 1 Recommended Spare Parts List 

Part Number Remarks 

E~AS01 

E~AF01 

16637827 1 Used n EPEP03 

6637830 1 Used n EPEP03 

I 1948502A0340 Connects S ave Expander Bus 
from MMU to MMU 

1947419A1 
1947419A2 

Bussman" AGC2 or equ va ent Used n EFAN01 (120 VAC) 
194776A 12001 

L tt efuse"" SoB o 218002 Used n EPASO! EPAF01 
or equ va ent 1948182A32001 

Bussman AGC1 or equ va ent 
+dn 

EFAN02 (240 VAC) 
194776A11001 

1948529A1 

it RPg stered Trademark of McGraw Ed so1 Company 

.R1 RBg stered Trademark of L tte fuse nc 

POWER SUPPLY MODULE 
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I E96 506A 

GENERAL INFORMATION 

SECTION 8 - SUPPORT SERVICES 

Ba1ley Controls IS ready to ass1st m the use and reparr of 1ts 
products Requests for sales and/or apphcahons services 
along with installation, repair, overhaul and/or mamtenance 
contract servtces should be made to the nearest sales office 

REPLACEMENT PARTS AND ORDERING INFORMATION 

TRAINING 

When makmg repatrs at your fac11ity, order replacement 
parts through a Bailey sales off1ce Prov1de the followmg 
mformatJon to expedite the handlmg of parts orders 

Part descnphon, part number and quantity 

2 Model and senal numbers (1f applicable) of the assembly 
for which the part has been ordered 

3 Bailey publication number, page number and reference 
figure used m idenhfymg the part 

When ordenng standard parts from Bailey Controls, use part 
numbers and descnptions from respective Renewal Parts 
sections of apphcab\e eqUipment manuals Parts whtch do 
not have a commerCial descnption provided m the description 
column of the Renewal Parts seC'bons must be ordered from 
the nearest Bailey Controls sales off1ce 

Bailey Controls has a modern trammg fac1hty eqUipped to 
prov1de service and repair mstruction. This faCility IS avail 
able form plant traimng of your personnel Contact a Batley 
Controls sales off1ce for spec1f1c mformahon pertammg to 
covered assemblies and available schedulmg 

TECHNICAL DOCUMENTATION 

Obtam addttlonal coptes of tlus manual through the nearest 
Bailey sales office Extra copies are available at a reasonable 
charge 

GENERAL INFORMAT ON 
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I E96506A 

I 

APPENDIX A- QUICK REFERENCE MATERIAL 

Voltage 

I 

120VAC 

Use Table A 1 as a qmck reference to check jumper and 
switch settmgs 

Table A 1 Sw1tch and Jumper Se!!mg Reference 

Fan I Device Swltch/Poaitlon Jumper/Poaltlon 

! ATM S1 to the rear 

pns2and~~ I BMM 81-0011 J1 
J2 pns2 and 3 

-
' IEFAN01 'PAS J1 posn1onA 

J2 poston B 

PAF J1 poston A 

1-T I 
... 2 pos1o-A 

I ATM S 1 to the front 

~" 
J1 pns2and3 
J2 pns2and3 

s J1 posnon B 
J2 posrton B 

I PAF 
: J1 posrt1onB 

I J2 posrtonA 

A 1 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


