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D.1 Information Note 303 has been changed to show option ZM replacing option B 
on a Class A Basis. This is being applied to the List 6 (480Vin) Rectifier 

0.2 Information Note 303 has been changed to show option ZN replacing option ZA 
on a Class A basis. This is being applied to the List 2 (208Vin) and List 4 

(240Vin) Rectifiers. 

D.3 Information Note 317 has been added. 

D.4 Information Note 318 has been added. 
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208/2~~ OR 480 VOLT, 60-HERTI INPUT 
48-VOLT, 400-AMPERE OUTPUT 

J85503C 

CHANGES 

B.l Changes in Apparatus 

1. Superseded 

T3 Transformer, 
Z option, 32450 -
FSl, App Fig 1 (A option) 

T3 Transformer, 
Y option, 3245C -
FSl, App Fig 1 (ZB option) 

R6 Potentiometer. 
3540S-701-102, lK Bourns -
FSl, App Fig 1 (ZP option) 

Ll, L2 Inductor, 
Y & Z option, 13378 -
FSl, App Fig 1 (D option) 

Cl-C5, C8-Cl2 Capacitor, 
Y & Z option, 97F5349AA6, 40 uF, GE -
FSl, App Fig 1 (D option) 

D. Description of Changes 

Superseded By 

T3 Transformer , 
Z option, 3245G -
FSl, App Fig 1 (ZM option} 

T3 Trans former, 
Y option, 3245F -
FSl, App Fig l (ZN option) 

R6 Potentiometer, 
M22S10, lK MEPCO/COPAL -
FSl, App Fig 1 (ZQ option) 

Ll, L2 Inductor, 
Y & Z option, 1337A -
FSl, App Fig 1 (E option) 

Cl-Cl2 Capacitor, 
Y&Z option, 97F5349AA6,uF,GE­
FSl, App Fig 1 (E option) 

D. 1 The OPTION INDEX table has been changed by the addition of options ZM, 
ZN, ZP and ZQ. 

D. 2 The SHEET INDEX table has been changed by the addition of the sheet 
issue numbers that have been changed. 
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0. 3 In FSl and App Fig 1, option Z transformer T3 code 32450 has been 
designated option A and has been superseded by code 3245G, which has been 
designated option ZM 

0. 4 In FSl and App Fig 1, option Y transformer T3 code 3245C has been 
designated option ZB and has been superseded by code 3245F, which has 
been designated option ZN. 

D. 5 In FSl and App Fig 1, R6 potentiometer 3540S-701-102, lK Bourns has been 
designated option ZP and has been superseded by code M22S10, lK 
MEPCO/COPAL which has been designated option ZQ. 

D. 6 In FSl and App Fig 1, option Y and Z, Inductors Ll and L2 code 13378 
which has been designated option 0, has been superseded by code 1337A 
which has been designated option E. 

0. 7 In FSl and App Fig 1 option Y and Z, capacitor Cl-CS and C8-12, 
97F5349AA6, 40uf, GE which has been designated option D, has been 
superseded by capacitors Cl-C12 97F5349AA6, 40uf, GE which has been 
designated option E. 

D. 8 Equipment note 206 which deals with grounding methods for this rectifier 
is reworded. 

0. 9 Information note 316 has been added. 

D.10 Information note 303 has been changed by 
and ZQ designated (Avail) and options A, 

0.11 In Information note 303, option 0 which 
been changed to (LA). 

D.12 In Information note 303, 
been changed to (AVAIL). 

AT&T Microelectronics 
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CIRCUIT DESCRIPTION 

CHANGES 

POWER SYSTEMS 
RECTIFIER CIRCUIT 

208/240 OR 480 VOLT, 60 Hz INPUT 
48 VOLT, 400 AMPERE OUTPUT 

J85503C 

A. Changed and Added Functions 

CD-83102-01 
ISSUE 2AC 

APPENDIX 3B 
DWG ISSUE 5B 

DISTN CODE BM99 

A.1 A new function has been added to permit the use of this 
rectifier for EM cell charging. 

B. Changes in Apparatus 

B. 1 Added 

S3 Switch ED-83113-30,GRl - FS 1, App Fig 3 - ZL Option 

D. Description of Changes 

D. 1 The Option Index table has been changed by the addition of 
options ZK and ZL. 

D.2 In FS 1 and App Fig 3, switch S3 has been added and 
designated option ZL. 

0.3 Apparatus figure App Fig 3 has been added on the drawing. 

0.4 Information Note 302 has been changed by the addition of 
option ZK and ZL. 

0.5 Information Note 302 ha~ been changed by the addition of 
the feature or option information pertajning to EM cell 

charging. 
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D.6 Information Note 303 has been changed by the addition of 
options ZK and ZL, which have been designated AVAILABLE 

(AVAIL). 

D.7 Cabling diagram CAD 5 has been added on the drawing. 

F. Changes in Description of Operation 

F. 1 In Section II, add paragraph 1.06, as follows: 

1.06 When this circuit is used for 23-cell operation with 
EM cell charging for 25 or 27 cells, the nominal 

output voltage of the rectifier should vary between ~9.50 
and 60.6 volts for a ~00-ampere load. The maximum battery 
feeder loop voltage drop should not exceed 1-volt maximum 
between the rectifier and the point of regulation. 
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CIRCUIT DESCRIPTION 

CHANGES 

POWER SYSTEMS 
RECTIFIER CIRCUIT 

208/240 OR 480 VOLT, 60 Hz INPUT 
~8 VOLT, 400 AMPERE OUTPUT 

J85503C 

D. Description of Changes 

CD-83102-01 
ISSUE 2AC 

APPENDIX 2A 
DWG ISSUE 4A 

DISTN CODE BM99 

D. 1 Equipment Note 210 has been added on the drawing. 
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CIRC~I! 0£SCRIPTION CD-23102-01 
ISSUE 2AC 

APPENDIX 18 
t'WC ISSUE 31.1 

OISTN CODE BM99 

POWEii SYSTEMS 
RECTifIEII CIIICUIT 

208/240 011 480 VOLT, 60 Hz IMPUT 
118 VOLT, •oo AMPERE OUTPUT 

J85503C 

CHANCES 

B. Changes in Apparatus 

B.1 Superseded 

Ct thru C12 
Capacitor, CE 
97F53119FA, 
110 µF - fS 1, 
App Fig 1 -
ZF Option 

CR1 thru CRII 
Diode, GE 
A39oc - rs ,, 
App Fig 1 -
ZD Option 

114 Resistor 
IS-20289 L2A, 
30. 1 kO -
rs ,, App Fig 1 -
Z Option 

T3 Transformer -
Z Option, 32Q5B -
rs 1, App Fig 1 -
8 Option 

T3 Transformer -
Y Option, 3245A -
fS 1, App Fig 1 -
ZA Option 

Superseded By 

C1 thru C12 
Capacitor, CE 
97F53119AA6, 
110•,u" - FS 1, 
App F1g 1 -
ZG Option 

CR 1 thru CIIII 
Diode, GE 
A390N - rs 1, 
App Fig 1 -
ZE Option 

1111 Resistor 
1S-20289 L2A, 
16 kD -
rs ,, App Fig 1 -
Y, Z Options 

T3 Transformer -
Z Option, 321150 -
FS 1, App Fig 1 -
A Option 

T3 Transformer -
Y Option, 3245C -
rs 1, App Fig 1 -
ZB Option 

B,2 ~ 

C25, C26 Capac:"itor KS-197711 L2, 150 pF 
- FS 1, App Fig 1 - ZH Option 

CRB Diode, 1N3289A - FS 11 App Fig l -
ZC Option 

CR9 Diode, 1N3289RA - rs , , App Fig 
- ZC Option 

D. Description of Changes 

D. 1 The Option Index table has been 
changed by the addition of options A, 

B, ZA, ZB, ZC, ZD, ZE, ZF, ZG, ZH, ZI, and 
ZJ. 

D.2 The Sheet Index table has been changed 
by the addition of the sheet issue 

numbers that have been changed. 

0,3 In FS 1 and App Fig 1, C1 throu1h C12 
GE capacitor code 97FS3•9FA, 110 ~F has 

been designated option ZF and has been 
.superseded by GE capacitor code 97F53119AA6, 
110,~f, which has been designated option ZC, 

D.11 In FS 1 and App Fig 1, CR1 through CRII 
GE diode code A390C has been 

designated opt.ion ZO and hu been 
superseded by GE diode code A390N, which 
ha.s been designated option ZE, 

D.5 In rs 1 and App Fig 1, the value of 
re.si.st.or R• ha.s been corrected from 

30. 1 kilohm:, (designated option Z) to 16 
kilohm:, (designated options Y and Z}. 
There-never has been and never vill be any 
unit in the field that contains the 30,1 
kilohm resistor. 

D.6 In FS 1 and 
transformer 

designated option 
by • code 32Q5D, 
option A. 

D,7 In rs 1 and 

App Fig l, option Z 
T3 code 321158 has been 
Band has been superseded 
vh1ch has been de,ign1ted 

App Fig l, option Y 
code 32~5A has been 
ZA and has been 
32115C, vhich has been 

transformer T3 
designated option 
superseded by code 
designated option ZB. 

D.8 tn FS 1, the 18 gauge wiring to the 
primary winding of tran,former T3 has 

been designated option ZI and has been 
.superseded by 22 gauge wiring, which has 
been designated option ZJ. 

0.9 In FS 1 and App Fill l, CR8 diode 
1N3289A has been· added and designated 

option zc. 
D.10 In rs 1 and App Fig l, CR9 diode 

1N3289RA has been added and designated 
option ZC. 
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: . 11 In fS 1 and App flg 1, C25 and C26 
capae1tors KS-1977" L2, 150 pF ,, .... , 0 13 !nfo.-"'etton Not, 303 ha, tau, ch1~g~~ 

b,,n 1ddfd and d,.s1gnat,d option ZH. 

t. 12 Equ1pm,nt Not, 209 ha.s b,en added on 

by th, addition or options A, 2B, ZC, 
ZE, ZG, ZH, and ZJ (du1gnat,d AVAILABLE 
[AVAIL]) and options B, ZA, ZO, ZF, and Zl 
Cd,signatfd DISCONTINUED AVAILABILITY 
(DA)). th, dr1w1ng. 

ATlT NETWORK SYSTEHS 

Page 2 
2 Pages 



CIIICUIT DESCIIIPTION CD-8~102-01 
IS~O! 2AC 

owe IS!UE 21,C 
DISTI CODE 1''99 

POWEii S?STEHS 
RECTIFIER CIRCUIT 

20812•0 OR •ao lOLT, 60 RI IIPUT 
•e YOLT, •oo AHPERE OUTPUT 

J85503C 

TABLE or COITEITS 

SECTION I - GENERAL IIES.CIIIPTIOI. • 

1. PURPOSE or CIRCUIT ••••• 

2. GENERAL DESCRIPTION or OPERATION. 

RECTIFIER CIRCUIT •••• 

FERROCONTROL CIRCUITS •• 

AUIILIARt POWER SUPPL?. 

,!5 VOLT POWER SUPPL?. , 

CURRENT-LIMIT CIRCUIT •• 

WALi-IN CIRCUIT ••••• 

HIGH-VOLTAGE SHUTDOWN CIRCUITS 

REMOTE SHUTDOVI CIRCUIT. 

PHASE HOIITOI CIICUIT •• 

UNBALANCE ALARM CIRCUIT. 

FUSE ALARM CIRCUITS. 

RESTART CIRCUIT.. • • 

DIGITAL HETER CIRCUIT. 

CONTROL BOARD. • 

OPTION BOARD •• 

SECTION II - DETAILED DESCRIPTION, 

1. RECTIFIER CIRCUIT •••• 

2. FERROCONTROL CIRCUITS •• 

SECTION III - REFERENCE DATA 

1 • 

2. 

3. 
... 
s. 

WORKING LIMITS ••••• 

FUNCTIONAL DESIGNATIONS. 

FUNCTIONS. 

CONNECTING CIRCUITS. 

HANUFACTORING TESTING REOUIRE~ENTS 

6. TAIING EOOIPHENT OOT OF SERVICE •• 

SECTION IV - REASONS FOR REISSUE, • 

PACI 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

• 
• 
• 
• 
5 

5 

5 

5 

SECTION I - CENERAL DESCRIPTION 

1. PURPOSE OF CIRCUIT 

1.01 Thia circuit char,•• or r1oat1 
atorar• batteriea by pro•id1DJ 

regulated de pover fro■ an ac aource. 

1.02 Rectifier J85503C con•erta • no■1nal 
20a12•0- or l80-•olt 60 •3 R1 ae 

input into • filtered and reru!1ted de 
output •oltare or l8 •olta at 1n1 current 
between o and •oo a■per••• 
2. GENERAL DESCRIPTION OF OPE,ATION 

RECTIFIER CIRCUIT 

2.01 The rectifier circuit ot the J85503C 
rectitier consista or tvo Scott-T 

connected terroresonant transtor■ers, tour 
rectit1in1 diodea, tvo banks or de filter 
capacitore, and tvo filter inductors. The 
de out~ut is obtained by parallelinf the 
outputs or the transfor■ers arter the 
outputs paas throu1h tull-va•e rectifiers. 
The inductance-capacitance (LC) tilter 
reduces the ripple Yolta1e to the required 
nlue. 

F£RROCOHTROL CIRCUITS 

2.02 The rerrocontrol circuits, one ror 
each terroresonant transformer. 

consist ot an ac capacitor, an ac inductor, 
and two back-to-back a111con controlled 
rectitiera (SCRe). Tbe av1tch1nr action or 
the SCRa si•ulates aaturation or the 
transtorwer aecondary vindinr at flux 
leiel• below ■a,netic saturation and thus 
control• the output or the tranatorwer and 
therefore the de output. 

AUJILIAR? POVER SUPPLY 

2.03 The auz111ar1 rover supply consists 
ot tranaror■er T3, rectit71ng diodes, 

tilter capacitors, and zener controlled 
seriea tranaistor re,ulatora. Located on 
the CM 2 circuit aodule, thia pover supply 
rurniahea +12 •olta to power the control 
circuits and +27 YOlta to enerrize the 
relays for the alar• circuits • 

!5 VOLT POWER SUPPLY 

2.0• The +5 •olt pover aupply, deri•ed 
tro■ - the +12 •olt output or the 

aus111ary power iupply, cons11ts or • 
pos1ti•e and a neratiYe 3-ter~inal series 
voltage rerulator and filter capac1tora. 

Cop:,r1rht 0 1987 AT&T 
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CUJllENT•Ll"lT CllCUIT 

2.05 The current-li■ il.Jircuit liait• the 
output or tb•J rectit1er under 

oYercurrent condition Tb11 circuit 
oon■i1t■ or an operational a■plitler, • 
CUIIII LIMIT ADJ potenuo■,ter. and • a HHr 
diode. Vben the output current lncr1a111 
abo•e the ■ et li■1t. tbe operational 
••plir1er output 0Yerride1 tbe Yoltar•­
re1ulat1n1 111nal and li■it■ the output 
current or the reot1tler. 

IIALl-IN CIJlCUIT 

2.06 Th• valk-in cirouit•Qontrola the tiae 
required tor the r1ct1r1er to reach 

1t1 rated output Yoltare arter 1t 11 turned 
on. Tb1a o1rcu1t ■11n1J con1i1t1 ot a 
reeiatance-capao1tance (JlC) natvork. The 
tl■e-conatant ot tbe netvork oontrola the 
■ tart-up ot the rect1t1er after tbe POWER 
av1tch haa been turned to the 01 poa1t1on. 
The valk-in circuit 1• re■et each t1■e 
input contaotor 11 ot tbe reot1t1er 
rel•••••• 

HIGH•lOLTAOE SHUTDOWI CIRCUITS 

2.07 Two aeparate h11h-•olt■1e abutdovn 
circuit• are proYided. The t1rat 

circuit, called aelect1•e, accepta a h1Jh­
Yoltage a11nal fro• tbe e•ternal battery 
plant. The ■econd c-1rcu1t, called 
1nternal 1 ■en••• tbe output Yolta1e or the 
rect1t1er. and when th1• Yolta11 exceeds 
the apeoitied Yalue, ■hut• otr the 
rectifier. Operation of the ••lect1Ye 
b1gh-Yoltage ahutdown circuit dependa on 
tvo condition■: tbat the rectifier be 
del1Yerinf at le11t 10 percent or 1t1 rated 
output current. and that the rectifier 
receive a h1gh-Yoltage abutdovn a11n■ l from 
the plant. 

REHOTE SHUTDOWN CIRCUIT 

2.08 This circuit conaiata or a relay and 
• current-111itin1 reaiator connected 

in aeries. One end ot thia aeries 
co■bination ia connected to a battery; the 
other. end la connected to tbe plant 
connector and vill accept a re•otely 
initiated around eirnal. The preeenoe ot 
the 1round aisnal on the relay coil 
1n1tiatea the ebutdovn of tbe rect1r1er, 
and ite reaowal allova tbe rect1t1er to 
restart. 

PHASE HONITOR CIRCUIT 

2.09 The phaae aonitor circuit v111 1aaue 
an alara vben any one ot the ac input 

phaae Yoltage■ h•• decreaeed 20 peroent 
fro■ tbe no■iaal Yalue. It tbe Yolta1e on 
phase L1, L21 or L3 11 1leain1, input 
contactor 11 will rel••••• and the 
rectifier wlll abut down. The phaee 
■onitor circuit C ■on1tor1nr each pbaee 
aepar■ tel7) rectit1ee 1 tiltera, and 
attenuate, tbe three 1econdar7 vlnding 
Yoltagea or tra~•toraer T3. Each aeoond■ry 
winding •oltage lated to a coap■ r■ tor ■nd 
co■p■ red vith a rererence Yoltare. The 
output or the coapar■ tor ch■ngee etatee and 
ener1izea the •l•r•• or the phaae ■onitor 

c. , vhen the ac input phase volt1res 
haYt decre■eed to unacceptable ltYtla. 

UNBALANCE ALAJH CIRCUIT 

2.10 In unbalance alara circuit aerYes 
each terroresonant tranetor•er. One 

wlll la■ue an alani Sf a ••••r• un~alance 
d•••lop■, tor a1a■ple, tr either SCR 
beco■ee aborted. This circuit rect1ries 
■nd tilter• the aecondery vindlnr •altares 
fro■ the terroresonant tranaroraera. 
Nonally, the Yolta1e1 aero•• the tilter 
cap■citore are equal but oppo11te in 
polarity ■o that the net woltare acroea 
thea 1a aero. Vben an SCJ abort,, the 
•oltage ditterence betveen the capacitor• 
c■u■ee the aener diodea to conduct cvrrent, 
vhich turn• on an opto-iaolator. The 
operation or the opto-1aolator actuate, the 
RFA rela1. and the rectifier Vlll ■hut 
down. 

FUSE ALARM CIRCUITS 

2.11 Each output tilter capacitor 1, 
ru■ rded b7 • ••in ruae and ■n aler11 

tuee. Tht internal +Y and -Y de outputs 
■ rt aleo ru■ rded b7 alar■ tuae1. Vhen 
either or the ruse al■ra circuit• operates, 
1t actuates the JFA rela7, vhich ahuta dovn 
tht rec;titler. 

RESTART CIRCUIT 

2.12 Trtrrered by an e•tern■ l aifnal that 
1• coupled through an opto-iaol■tor, 

the restart circuit atte■pta to reat■rt • 
rectifier th■ t haa been ahut down. The 
reatart circuit 11 a one-shot ■ultiY1brator 
that avitchea atates vhen the reat■rt 
airnal 1s applied. The ~ult1Y1br1tor 
output turns orr the transistor that bolds 
the RFA rela7 operated and allows the relay 
to rele■ ae. The rectifier then restarts 
■nd atays on it the arifinal ca~•• or the 
abutdovn bas been cleared. The rectifier 
v111 try to reatart once tor each 
application or the esternal restart aign■ l. 

DIGITAL HETER CIJCUIT 

2.13 The Cit 3 d1r1tal ■eter circuit 
d1apla71 the output current, the 

output Yoltare or tbe rectifier, or the 
battery Yoltare eelect1Yely by •e•n• of a 
3-poeit1on evitch. 

CONTROL POAJID 

2.1• The circuits liated below are located 
on the O' 2, 208! control board. 

circuit aodule. 

(I) local power auppUee (+27, !. 12, !5 
YOlt■) 

(I>) feedback rerulator, terrocontrol 

Cc) v■ lk-in circuit 

(d) current-li■it circuit 

(e) hirh-•oltage ahutdovn eireuih 
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( r) re■ote ■hutdovn circuit 

<,> restart circuit 

(h) ph••• ■on1tor c1rcu1t 

(1) unbalance alar■ c1rcu1t 

(J) ruse alar■ c1rcu1t 

(Ir) holated current-■easur1ng circuit. 

OPTION !OAID 

2.15 Option board CM 1 aervea aa an 
1nterrace between circuit ■odulea 

CH 2 and CH 3 and the cabinet-■ountad 
co■ponents. It also contains certain 
optional co■ponents and all vir1nr straps 
or the rtct1r1er. Option board CH 1 is 
■anuractured witb all optional reaistors 
and straps in place. Superfluous straps 
and resistors ■ust be re■oved before the 
rectifier is placed in service. 

SECTION II - DETAILED DESCRIPTION 

1. RECTIFIER CIRCUIT 

1.01 Ferroresonant transror■ers T1 and T2 
iaolate tbe output ot the rect1t1er 

rro■ the ac input aource and provide the 
required voltage level tor the rect1t1er. 
The prl■ar1 windings of Tl and T2 are 
connected to tbe ac input source through 
■alee-contacts L1 and T1. L2 and T2. and L3 
and T3 or input contactor 11. 

1.02 The pri■ar1 windings ot T1 and T2 are 
connected to the·ac input source in a 

Scott-T connection. The Scott-T connection 
racilitates a balanced loading ot a 3-phase 
s7ate■ by ■eaas of only two transtor■ers. 
The T1 output winding is connected to CR1 
and CR2. and the T2 output winding is 
connected to CR3 and CR,. 

1.03 Tb• outputa ot the tull-vave 
ract1t1ara are co■bined in parallel. 

then t1ltered by inductor■ L3 and L' and 
capacitor■ C13 throuch C16 and C17 throurh 
C20. The ·total output current passes 
through sbuot R3 tro■ which a ■ illivolt 
1i1nal 1ndicatea load a■perea on the 
included ■etar. Bleeder resistor■ R1, 12. 
R5, R7, RB. and R9 diaoharge C13 through 
C16 and diacbar1e C17 through C20 vben the 
rectifier 1s turned otr and disconnected 
rro■ the battery. 

1.0- Operating POVER aw1tch S1 to the ON 
poait1on applies power to the coil or 

relay r2 (r3 ror option Z). The c1rcu1t is 
operated troe tbe +27 volt power supply 
located on circuit ■odule CH 2. The 
+27 volt s11nal 1a routed to ter■1nal A or 
relay r2 tbrougb ■witch St and terminal 6 
or connector J2. The other end or relay r2 
(tar■1nal !) connect• to the ground.or the 
•27 volt supply through terainal 8 or 
connector J2 and break-contacts 9 and 10 of 
the TR and 3 and II_ or.the RFA2 relays 
(located on circuit •odule CH 2). Diode 

CRI on the C" I option board auppreaeea the 
transient voltare aero•• the coil ot relay 
r2. 

1.05 Vben relay r2 operate■, ita ■alre-
contacts , and 7 cloae and connect 

the ac 1nput voltare aero•• the coil or 
1nput contact.or r1. When 11 operate■, it 
connecta the pri■ar1 windinra ot 
tranator■era T1 and T2 to the ac input 
aource thrGuJh ita ■alre-contaota L1 and Tl, 
L2 and T2, .. nd L3 and T3. (Vitb option Z, 
relay 13 conn•~ts the ao line to tbe coll 
ot 11 io a ■£~!lar ■anner.) 

1.06 The DS3 POWER light-e■ittinf diode 
(LED) in aerie■ with current- 1■1tinr 

resistor R23 on the CH 1 option board are 
torether 1n parallel with the coll or relay 
12. Therefore, the POWER li1ht-e■ittin1 
diode is on whenever contaotor 11 11 closed 
and the ac line voltare is applied to the 
pri■ary vindinga ot transror■era T1 and T2. 

1.07 The S2 RECT TEST awitoh per■1ts a 
test to deter■ine the ability or the 

rect1t1er to rerulate. When the switch 1s 
■oved to the NL position, the output 
voltage or the rect1t1er ahould decrease. 
In the FL position. the output voltare 
should increase. 

1.08 Tranator■er T3 teads the internal 
power supplies ot the rectifier. The 

transroraer alao provides aignals ror the 
phase-■on1tor1nr circuit ot the rectifier. 
An unbalance 1n phase voltarea results in 
the l1Jht1n1 or the DS2 PH light-e■ittinr 
diode and 1n a closure on the PH lead on 
the plant connector. 

1.09 Ha~e-contacta 6 and 9 on relay r2 
interrupt the power to th■ d1fital 

■eter vhen the rectifier 1• ort. 

2. F!RROCONTROL CIRCUITS 

2.01 !otb terrocontrol circuits, one tor 
each rerroresonant tranaror■■r. vork 

in tbe aa■e ■anner. Only the control 
circuit tor tranator■er T1 ia pre■ented in 
this circuit deacr1pt1on. 

2.02 Tbe control circuit tor rarroreaonant 
transror■er T1 conaiata or reaonant 

capacitors C1 through C6, C21, and C23; 
inductor L1; silicon controlled rectifiers 
(SCRa) .01 and 02 and their aaaoc1ated 
t!r'1.n1 circuit (located on tbe CH' circuit 
■odule); and an error a■pliti■r oo■■on to 
both transroraera T1 and T2 (located on the 
CM 2 circu1 t ■odule): The re■a1n1nr 
element! ot the control circuit are on the 
CH 2 circuit ■odule. 

2. 03 Vhen SCRa 01 and 02 art tired, they 
connect control inductor L1 across 

capacitors C1 throurb C6, C21 and C23. The 
resulting reaonant discharge reverse■ the 
voltare on the capacitor■• Thia action 
ai ■ulates satuwat1on ot the T1 tranaror■er 
secondary vinding and thfreby 11■1ts its 
~tput volta,e. ey var inf the tl■ ing or 
the 1ate pulses or 01 and. 02 and thereby 
the ttminr ~r the turnon.ot 01 and 02, the 
level or output voltare ··.tro■ T1 can be 
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controlled and thereby tJ,e de output. The 
1ate pulaea are 1enfrAted on the c~ 2 
clrcult •odula and ar•.controlled b, the 
te•dback error a■plltltr. The error 
up11t1er aenaea a •oltaie proportional to 
the rectlfler output YOlta1e and 9o■parea 
it vlth a refer•noe •olta1e. The raault la 
an error woltage, vblch ia a■plitied and 
co.pared vlth a aynchronlzlnf e11nal 
obkined fro■ aeoondarJ vlndin, 11-12 or 
the tranaror■er. Tbe co■parator output 
1l1nal firea the SCI aoonar or later in the 
halt-cycle dapendinf on the ■a1nitude or 
the error •oltaga. The output •olta1a 1a 
thereby re1ulated tor chan1ee ln load, 
11ne, Yolta1e, trequencr, ab, te■perature. 

2.0• Capacitor CT01 and reaietor 1701 
(located on tbe CM• f1rin1 c1rcu1t) 

tor■ a anubber netvort acroaa 01 and 02 to 
reduce the rate or cban1e ot •olta1e acroaa 
01 and 02 vhen they turn oft. 

2.05 Ter■inala Y1 and Y2 or traneror■er T1 
furnish a •oltage tbat 11 uaed to 

a7nchron1z1 the gate pulaea or the SCle 
Vit.h the •oltare deYeloped by the 
tranatoraer. Ter■inala %1 and Z2 or 
tranaforaer T1 turn1ah a •oltage that la 
uaed to de•elop an alarm airnal it the 
traneforaer la operating in an unbalanced 
■ode aa a reeult or an SCR tailura. 

SECTION III - REFERENCE DATA 

1. VOl[ING LIMITS 

1.01 Input Reauire■enta 

!!!!.!!!= 3 phaee, 3 vire, no neutral 

Frequency: 57 through 63 hertz 

Line-to-Line Voltage: 

lo11inal Allowable Limits 

208 18• tbrough 220 - option r 
2•0 212 tbrourh 25• - option t 

•so •2• tbrou1h 508 - option Z 

lo■inal Input Current, •001 Load: 

lo■inal 
Line-to-Line 
Jg)t,111 

701 par pha■e 

591 per pbaae 

301 per phue 

Fusing and Vire Size: 

Refer to Infor■ation lote 305 on 
SD-83102-01. 

1.02 Output 

Direct current output •oltage at full 
load 1a adjustable between •sand 56 •olta. 
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Yoltare re1u ••. Jn is +1/2 percent for 
chan,e, 1n input To!tare, rreQuency, 
te■perature, and load current. 

f.03 l■bient Te■perature 

o0 through 50°c 

, . o• Relati•e HuPid1tI 

10 throuJh 95 percent 

1 .05 tlectrtcal Nohe 

Electrical noiae, vhen ■eaaured at 
the t1r■1nala or a battery that haa 1680 
a■pere-hour capacity, should not ezceed 
•• dBrnc, and the peak-to-peak ripple 
~oltage acroaa the battery 1• typically 350 
■Ulholta. 

2. FUICTIONAL DESIGNATIONS 

2.01 Diodes, Li,ht-E■itttn, 

2.02 

Deshn1t1on 

PH 

RFA 

Potentio■eter11 

Dest,nation 

CURR LIMIT ADJ 

Mean in, 

Phue Failure 

Rectifier Failure Alarm 

Meanin, 

Current Limit 
Adjuat■ent 

OUTPUT VOLTS ADJ Output Yoltage 
Adjuat■ent 

2.03 Relays 

Designation 

PR 

IIFA 

TR 

2.0• ~ 

Deai1nat1on 

RECT TEST 

3, FUNCTIONS 

t'eanin,r 

Phase Failure 
Indicator 

Rectifier Failure. 
Shutdown and lockout 
or rectifier for 
ru11e operation, 
hirh-•oltare con-
dition, or a 
connector not ■atlnr 
properly 

Actuator tor re■ote 
n ahutdovn 

Meaning 

lo-load and full­
load regulation teet 

3.01 The rectifier iocludea the following 
feature■: 

(a) charrea or floats• 2•-cell lead-acid 
battery at 2.17 •olta per cell vitb a 

2-Tolt 11azi■u■ battery reeder loop drop 
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between the reotlrter- ,nd the point or 
re1ulaUon 

(b) pera1t• OOftMtt10ftl to a 
N1oroproce11or IControlled S11tea 

(NCS) Lil!Aaie 2000 .. ttel"J ,1,nt or a 
oon•ent1on~l LIIIAOS- 2000 lblttel'J plant 

Cc) pro•ldet for ••--llJ turn1n1 on or 
turnln1 ott tbe reoUf1er by operat1n1 tbe POVU •1tob 

(d) prow1d•• a POVII 111ht to Indicate that the It 11N oontaotor la oloaed 
and th• ao 11n• b applied to the tranatoner 

<•> Pl'OY1d•• a ■aaual OUTPUT YOLTS ADJ 
potent1o■atar to ••t output •olta1• 

(r) prowld•• tor nlk•1D or output 
current at turn-on 

<1> ll■ lta 1ta output current 
eleotronlcallJ to an adJuatable 90 to 110 percent or hll load 

(h) 11■1ta lt output current Inherently 
to about 1•0 percent or tull load if 

the output 1• aborted ott-bat.t.erJ 

(1) prow1dea a RECT TEST avltch tor 
teat1n1 the o.,.rat1on or tbe feedback rerulator 

(J) prowldea teat Jacka (REC+, REG-) tor 
aeaaur101 the •olta1e at the point ot re1ulaUon 

(k) pro•ldea a dl1ltal ■eter tor 
•easurln1 output current, output 

Yolta1e, and batter-1 •olta1e 

Cl) ahuta down and locka out on hlrh­
. Yol ta1e abutdovn it on• ot the rollovin1 oocura: 

(1) the rectifier is deli•ertng output 
current and recel•ea a h11h-•oltare shutdown ai1nal fro■ tbe plant (Tbis la 

called the aelecti•e bl1b-•olta1e ahutdovn.) 

(2) the output 
59.9 wolta 

Internal, or tbe 
ahutdovn.) 

•olta1e 1ncreaaea to 
(Tbla la called the 
backup, bl1b-•olta1e 

(■) ahuta don and loclra out 1t a ruae 
taila 

(n) pro•idea for ahutt1DI down the 
rectifier rnotel7 

(o) provide• tor •laible and re■ote 
1nd1cat1ona of rectifier failure 

(p) provides an output o1rcu1t breaker 
that cloaea 1ta alara ter■ 1nal• vhen 1t trips 

(q) prov1dea local (PB) ind r1aote alar■ 1 
tr one of the rollovin1 occura: 

(1) one ot the input pha1ea la loat 

• (2) an SCI falls. 

•• CONNECTINC CIRCUITS 

•.01 Conneot1DI circuit 1Dfonat1on c•• M 
round 1n the AT&T Praotloe 

102-••5-002 !oulr,.e■t Deatrp Jeoulre■enta 
and ln the Jl5501 LI•EAGr latter1 Plant 
Controller apeo1tlcat1on. 

5. ~ANOrACTUIINC T!STINC IEOOIREtfE'NTS 
5.01 The aanur1ct■r1n1 teatin1 reoutr•-

■enta are ln the J-10065 apeo1t1cllt1on. 

6. THIIO !OUIP"'11T OUT OF S!HIC! 

6.01 To take tbe r1ct1fler out or ■erY1ce, 
operate clrealt breaker Cl1 to the orr poa1t1on and rno•• the 10 input tu••• and the pl1nt co■trol J2A connector cable 

aaae■bly, 

SECTION IV• IEASCIS FOi REISSUE 

B. Changes in A22!ratua 

11.1 Re■o•ed te21aced PY 
Cff 2 Circuit at 2 C1rcu1t 
Hodule 208A - Hodule 20111 -
FS 1, App Fir rs 1, App r1, - D, 

! Option■ 

l!.2 Su2eraeded su21raed1d P:z: 
L 1, L2 Inductor L 1, L2 Inductor 
1337' - FS 1, 133n - rs 1, 
App F1J 1 • App rt, 1 • 
E Option D Option 

B.3 ill.!!!, 

C21 thru c2• Capacitor, CE 97F5336FA, 
10 µF - FS 1, App F11 1 • D, ! Options 

•• Realator rs-20219 L2A, 16 to • rs 1, App ,1, 1 - r, z Option• 

R5, R7, RI,., R1alator rs-1•603 L2AA, 
1200 - FS 1, App F1J 1 - C Option 

R10 Rea11tor JS-202!9 L2A, 16 lrV • 
rs 1, App r11 1 - % Option 

D. Description or Chan,ea 

D.1 The Sh~et Index t■ble baa been chanred 
b7 the addition or Sheet G1. 

D.2 The Option Index table haa been 
chanred by tb1 add1t1on or opttona C, D, and E. 

D.3 In FS 1 and lpp Fir 1, the 208A code or circuit 11odule CH 2 h•• been 
reaoved and replaced by the 2088 code, which haa been de11,nated option• D end F. 
o.• In rs , and App r11 1, the 1337A code 

or loductor! L 1 and L2 haa been 

Page 5 
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de11gnated option! and h11 been 1uper1eded 
bJ code 13371, •111~'h; bH bHn dHi1nat1d 
opuon D. 

D.5 In rs 1 and &pp Fla 1, capac1tora c, 
throuah C6 and 'CT throufh C12 ~•Ye 

been d11i1nat1d option D (STAID RD (STD)) 
and option E (lDDITIOIS llD MAIITENAICE 
ONLY (&AM OIL!)). 

D.6 In rs 1 end lpp Fig 1 oapacltor1 c21 
throu1h c2•, Ct 97F53!6FA, 10 µF haYe 

been addad aad d11i1nated option■ D and E. 

D,7 In rs 1 and App r11 11 raaiator 19 
roraerl7 na abova •• lo, 

D.8 Reslator R• (16 kU) baa been added in 
FS 1 and App r11 1 aad de1i1nated" 

options I aad z. 
D,9 On the dravlnr, FS 1 and Arr Fig 1 

hau baen chan1ed bJ the add ion or 
reaiatora R5, R7, R8, and 
been designated option C. 

R9, Vhiob baYe 

,D. 10 On the drawing, P'S 1 and App Fig 1 
haYe been cbanfed bJ the addition of 

the tS-20289 L2A, 1 kO reaiator 110, 
vhich baa been deaignated option z. 
D. 11 In FS 1 and App Fig 1, both reaiators 

•• and 110 haYe been designated 
options D and E. 

D. 12 In F~ 2 and App Fig 2, the option 
letters associated vith reaiatora R20 

and R22 haYe been corrected (record change 
only). 

D. 13 £«1uip■ent lote 20• ha■ been corrected 
and expanded. 

ATIT TECHNOLO<ll SYSTEMS CROUP 
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O.U £Qu1p■ent Mote 20, 
the drav1n,. 

4 been added on 

D,15 !Quipaent Note,20B.ha1 been added on 
the dravlng. 

D,16 Intor■etion lot• 302 haa been 
Hpanded. 

D.17 Intor■etion lote 303 h11·been eh•ftled 
bJ the addition or optiona D and C 

(STD) and option E (AIM ONLY), 

D.18 Intonation lot• 30• 
11:pandad. 

haa bHn 

D.19 IntoMtation lo\e 305 h•• been changed 
to ahov the circuit breaker, that can 

be uaed 1n place or tu111 in the 1c 11rYice 
panel. 

D,20 Information Note 307 haa corrected 
and expanded. 

D.21 Infor■ation Rote 309 haa, been 
corrected. 

D.22 Information Rote 312 hu been 
expanded, 

D,23 Inrorwation lot• 313 hu been added 
on the drav1nr, 

D.211 Inroraat1on Note 31' has been added 
on the drav1nr. 

D.25 Information lote 315 baa been added 
on the drawing. 

D.26 Sheet Table A and CAD 1 throurh CAD -
haYe been added on the drav1ng. 
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