
CIRCUIT DESCRIPTION 

CHANGES 

POWER SYSTEMS 
"LINEAGE•®2000 RECTIFIER CIRCUIT 

INPUT: 208 OR 240 VOLTS 60 HZ 
OUTPUT: 24 VOLTS OR 48 VOLTS 

25 OR 50 AMPERES 
J85502A&B 

D. DESCRIPTION OF CHANGES 

CD-82604-01 
ISSUE: 1 

APPENDIX: 7M 
DWG ISSUE: 8M 

DISTN COD: BMlO 

D.1 Note 322 was expanded t~ include the use of the 2058 circuit module for 
all versions of the J85502B, SO-ampere rectifier. 

D.2 Note 303 was updated for drawing issue 8M. 
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CHANGES 

:ssu£: i 
A.Pp E '1 [) l X ' ~ M 

f)WG 1,,11F• ,~ 
DISTN CODE: 8Ml0 

POWER SYSTEMS 
•LINEAGE•t'P 2000 RECTIFIER CIRCUIT 

INPUT: 208 OR 240 VOLTS 60 HZ 
OUTPUT: 24 VOLTS OR 48 VOLTS 

25 OR 50 AMPERES 
J85502A&B 

B. Changes in Apparatus 

8.1 Added 
CM4 Circuit Module, ED-83115-30, YB Option - App Fig 1 

O. Description of Changes 

0.1 Added a new CM4; £083115-30 (option YB), Inrush Control Circuit for use 
with the 24-volt 50-Ampere (options V,K) J85502B 

rectifier when this rectifier is used in applications that require inrush 
current control. When the rectifier is equipped with this option, the input ac 
source to the rectifier will be turned on only when the input voltage waveform 
is at its peak (either the positive or negative peak) thereby limiting the 
inrush input current to a minimum. This inrush circuit has a delay of about 
50 milliseconds built into it to allow for any contact bounce associated with 
the input ac contactor. 

0.2 The Option Index table, Notes 302 and 303 were revised to include the 
Inrush Control circuit feature. 

D.3 ~ote 323 was addea. 
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CIRCUIT DESCRIPTION CD-8260~-01 
ISSUE 1 

APPENDIX ~M 
DWG lSSUt 5~. 

OISTN CODE BM10 

POWER SYSTEMS 
"LINEAC£"w2000 RECTIFIER CIRCUIT 
INPUT: 208 OR 2ij0 VOLTS. 60 HZ 
OUTPUT: 2~ VOLTS OR ~8 VOLTS 

25 OR 50 AMPERES 
J85502A ANO B 

CHANGES 

B. Changes in Apparatus 

B.1 Superseded 

ci, CZ, C3 Capacitors; 
KS-20~~ 3, L91, 19000, 
Options W, K, ZL - App 
Fig 7 

CR~ Diode, 60S1 
(IR or Microseni}, Option 
ZN - App Fig 2 

c~. CS Capacitors; 
GE97f32~7,~5pF; Options 
W, K, ZR - App Fig 7 

B. 2 -Added 

Pl~, P15, P16 Connectors; 
Option ZQ, 65568-103, 
BERG - App Fig 2 (FS~) 

El thru £8 Connectors, 
Option ZQ, 6~0967-2, 
AMP - App Fig 2 CFS~) 

Superseded By 

C1, C2, C3 Capacitors; 
Sprague 36DE303G0605F2B, 
30000, Option W, K, ZM -
App Fig 7 

R25 Resistor, KS-1~603,L1AO, 
1, Option ZO - App Fig 2 

C~. CS Capacitors; 
GE97F5266, ~SpF Options 
W, K, ZS - App Fig 7 

Copyright 0 1987 - AT&T 
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CD-8260~-01 - ISSUE 1 - APPX ~M 

Option ZQ (App Fig 2), 
Resisto~ KS-13~90,Ll: 

RS : 3.3K 
R9 : 6.2K 
RlO = 3.6K 
R13 = 11K 
R14 = 6.2K 

D. Description or Changes 

D.1 Filter Capacitors Cl, C2 and C3 - Option (W, K, ZL}, KS-
20443,L91, 19000µf were replaced by Sprague 36DE303G060BF2B 

30,000~F-0ption (W, K, ZM) to reduce the probability of the 
capacitors being damaged due to improper operation of the output 
circuit breaker, CSAl. 

0.2 flyback diode CR~• Option ZN on the CM1 Option board is 
replaced by R25 resistor, KS-14603,LlA0, 1O-0ption ZO to 

protect flyback diodes CR2 and CR3 rrom failing short due to 
imprope~ Dperation of output circuit-breaker CSA1. 

0.3 Note 303 has been updated for drawing issue SM. 
O.~ Notes 308 and 317 were revised. 

D.5 Note 320 was added. 

0.6 Option Index table was updated. 

D.7 Sheet Note 1 was added to sheet C3. 

D.8 Reference to option ZP was added to RS, R9, RlO, R13, and 
R14 in App Fie 2. 

D.9 Reference to options iP and ZQ was added to CHl in App 
Fig 2. 
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POWER SYSTEMS 

CD-8260~-0l 
ISS"C! l 

t.PP::::::x 31•: 
D\..'G lSSUE !Ir,: 

DlST:; CODE Bj•:lO 

"LINEAGE''® 2000 RECTIFIER CIRCUIT 
INPUT: 208 OR 2~0 VOLTS, 60 HZ 
OUTPUT: 2~ VOLTS OR ~8 VOLTS 

25 OR 50 AMPERES 
J85502A AND B 

A. CHAt\u!J AND ADDED Ftm::-:oi;s 

A.1 Means have been provided to increase the high voltage shut­down levels during the 1nit1al charge of ~atteries. 

A.2 Inforwat1on on the 125-arr:pere rectifiers has been deletec 
and transferred to SD-82c5S-Ol. 

E. J Suoersedec! 

Cnl,CP.2 Diode~; WP-9016C,Ll, 
Options N anc ZE - App Fig. 1 

CP.l,C~2 t1odes; KS-19~0~,Ll, 
Opt:ons K anc ZE - A~p Fig. 1 

FA1,FA2 Fuses; 70E, 
Option ZH - App F1g. l 

J3 Connector, AMP6~1190-2, 
Option ZD - App Fig. 1 

J~ Connector, AMP6~0~~o-B, 
Option ZD - App Fig. 1 

JS Connector, AMPl-6~1190-1, 
Option ZD - App Fig. l 

J6 Connector, AMPl-6~1190-2, 
Option ZD - App Fig. l 
WOIICI 

Superseded B,· 

CR1,Cn2 Diodes; WF-90:0~.~5. 
Options~ and ZC - App Fig. 1 

C?.l,CR2 Diodes: Y.S-lS~Ot,L!=, 
Opt!ons K &r.c zc - App Fi~- l 

!Al,FA2 Fuses; 700, 
O~t1on Z! - App Fig. l 

J3 Connector, »:Pl022Zil-l, 
Option ZE - App Fig. l . 

J~ CoMector, AMP1022ijl-6, 
Opt1on ZE - App Fig. 1 

J5 Connector, AMP102241-9, 
Opt ".on ZE - App Fi&. 1 

J6 Connector, AMPl-l022ijl-O, 
Option ZE - App Fig. l 

.,,,.. __ _ 
ATIT-,__,.•waTal 
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CD-8250~-0l - ISSUE l - APPX 3M 

Superseded 

P3 Connector, AMP6~ll26-2, 
Option Zt - App Fig. 2 

P4 Connector, AMP6~0456-B, 
Option ZD - App Fig. 2 

P5 Connector, AMPl-641126-1 
Option ZD - App Fig. 2 

P6 Connector, AMPl-641126-2 
Option ZD - App Fig. 2 

Rl Resistor, KS-20616,LlA, 
24.6K, Options F,D,ZF -
App Fig. 2 

R2 Resistor, KS-20616,LlA, 
E3.~K, Options Kand ZF -
App Fig. 2 

P.3 Resistor, KS-20616,LL~, 
127K, Opt~o~s ~ and ZF -
App Fi&, 2 

Supersede~ Bv 

P3 Connector, AMP3-l02202-4, 
Option ZE - App Fig. 2 

,, Connector, AMP102202-5, 
Option ZE - App Fig. 2 

P5 Connector, AMP102202-8, 
Option ZE - App Fig. 2 

P6 Connector, AMP102202-9, 
Option ZE, App Fig. 2 

Rl Resistor, KS-16311,L4F, 
24.6K, O~tions F and ZG -
App Fig, 2 

R2 Resistor, KS-163ll~L~F, 
62.6K, Options r. and ZQ -
App Fig. 2 

R3 Resistor, KS-16311,L~F, 
127K, Options N and z~ -
App Fig. 2 

Rl6,Rl7 Resistors; WP-90033,Ll, Rl6,l7 Resistors: Y.S-le311, 
100

1
0pt1on ZF - App Fi&- 2 L4F, 100,Option Zu - App Fig. , 

B.2 Added 
R23 Resistor, WP-90033, 

Ll, ~02, Option ZG - App Fig, 2 

R24 Resistor, WP-90033,Ll, 
432, Option ZY. - App Fig. 2 

Removed 
Kl Relay, ACC720-8003B, Arrow-Hart, 
Options F,W and X - App F1g. 2 

Kl Relays, ACC639; ACC~30. ACC630; ACC520, Arrow-Hart, 
Options F,W,X,R,S - App Fig. l 

Wl Cable, 845369875, Opt1on F - App F1g. 1 

W2 Cable, 8U5369867, Option F - App Fig. 1. 
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Removed Cont'd 

CRl, CR2 Diodes IN-2057; IN~0~7, Option F - App Fig. 1 

R~ Potentiometer, 35~05-701, Bourns, Option P - App Fig. l 

Ql Thyristor, MAC25-lO, Motorola, Option"!' - App Fig. 1 

T2 Transformer, 2291D, Option X - App Pig. l 

App Fig. 8, 9, and 10 

O. DESCRIPTION OF CHANGES 

D.l Resistor R25 was added on the CMl option board to increase 
th_e backup high voltage shutdown level to 32 volts, option 

V, or 62 volts, option w, for the period or the initial 
battery charge. During normal operation, the R25 11 shorted out 
by the ZJ option connector. To disable the selective high 
voltage shutdown tor the period or the initial charge, the Q 
and T option straps were changed to option connectors which 
are removed as required. 

D.2 To improve the rectifier reliability under the EMP 
conditions; the CRl,CR2 diodes have been changed. 

0.3 The V+, V- ruses have been reduced from 2A to l/2A. This 
provides protection against damage in the rectifier when 

it is being operated improperly. 

D.~ To improve the accuracy of the CM3 di&1tal meter, five 
resistors have been changed and one has been added on 

the CMl option board. 

D.5 To improve reliability, the P3-P6 and J3-J6 coMectors haNe 
been changed. The change will be initially applied to 

125-ampere rect1r1ers only. 

D.6 The wire sizes or the output leads, as spec1fied on CAD3 and 
CAD~. have been increased and Note 206 has been added to 

apec1fy the wire type. 

D.7 Notes 302, 3~8, 311, 312 and 317 have been mod1t1ed. 

D.8 Note 205 has been deleted. 

0.9 The title was changed by addition or LINEAGE• 2000. 

D.10 Note 318 has been revised. 
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CIRCUIT DESCRIPTION CD-82604-0l 
ISSUE 1 

APPENDIX 2A 
owe ISSUE 3A 

DISTN COD£ 1H99 

POWER SYSTEMS 
RECTIFIER CIRCUIT 

INPUT: 120, 208, or 2qo VOLTS, 60 Hz OUTPOT: 24 VOLTS OR •B VOLTS 
25, 50, OR 125 AMPERES 

B. Changes in Apparatus 

B.1 Removed 

C~ and CS Capacitors, 
61L881,15,GE,Options 
V,F - App Fig 8 

L 1 Inductor, 1126r, 
Options V,F - App 
Fig 8 

J85502 

Replaced By 

C~ and CS Capacitors, 
61L88Z,18,GE,Opt1ons 
V,F - App Fig 8 

Ll Inductor, 1126H, 
Options V,F - App 
Fig 8 

R~ Potentiometer, Bourns 
35~0S-701-102, 1K, 
Option F - App 

Rq Potentiometer, Bourns 
35qos-101-1s2, 1.sK, 
Option F - App Fig 1 Fig 1 

B.2 Added 

R1 Resistor,KS-8512,LBA, 
200 ohms, Option F -
App Fig 1 

D. Description or Changes 

D.1 To improve the stability or the 125-Ampere 2~-volt rectifiers at light loads, the C~ and CS capacitors and the L1 inductor was changed . 

.ES!. 
,_ ____ __ 

&TaT•..,_,, • ...,_ 
UCfttC•....-r 

..._. ________ .__ ....... ......, ..... ,,, ___ _ ...,. _________ _ 
----·----· 41116,..· .... --- ...... ·-----.. ----
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C0-8260~-01 - ISSUE 1 - APPX 2A 

D.2 To improve the stability or the 125-Ampere rectiriers at light loads, the R1 bleeder resistor was added. 
D.3 To increase the output voltage adjustment range of the 125 ampere rectifiers, the R4 potentiometer was changed from 1000 to 1500 ohms. 

D.4 Notes 203 and 204 were modified. 

AT&T Bell Laboratories 
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CIRCU:: D£SCR!?7~0N 

POWER SYSTEMS 
RECTIFIER CIRCUIT 

CD-82EOIJ-Cl 
ISSUE l 

APPEND:X lB 
owe; ISSUE 2E 

OISTN CODE lM99 

INPUT: 120, 208, or 240 VOLTS, 60 Hz 
OU7PUT: 24 VOLTS OR 48 VOLTS 

25, 50, OR 125 AMPERES 
J85502 

A. CHANGE~ AND ADDED FUNCTIONS 

A.l The circuit has been changed from originally planned lOOA to 
125A rectifiers. (Option F). 

A.2 The circuit provides for connections to the LINEAGE 2000 
Re~ote Access System. 

A.3 A 3-pole contactor and a switch have been added to allo~ the 
Jo5502 rectifier's 206/240 line voltage optior.s to be changed 

ir: the field. 

B. CHANGES IN APPARA:us 

B.l l.dc:!e: 
AP? FICi l: 

CR~ and CR2 Diodes, WP-90160,Ll, Option N 
CRl and CR2 Diodes, KS-19404,Ll, Option K 
CRl an~ CR2 Diodes, IN-2057 or IN-~047, Option F 
Kl Relay, ACC430-8072C, Arro~ Hart, Options F,V,R,S 

E!B. 
,_ __ _ 

,..,., . .......,, .. ...,.... 
UCftlC•"-f -·--·---·-~ ... :. ~ ..;_ 1111..:~ =-=:.: ................. - .. --· ..._..,._..,. ______ ..... ·---

T~IS DOCUME~T CON!AINS PROPRIETARY INFORMATION 
OF AT&~ BELL LABORATORIES ANO IS NOT TO 8£ DISCLOSED, 

RE?n~DUCED, CR PUBL:Sn£D w:TnOU7 WRl7T£~ CONSENT. Tn:s 
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c~-8260~-Cl - ~ssut l - APPX lB 

Kl Relay, ACC63C-803~C, Arrow Hart, Options F,W,R,S 
Kl Jlelay, ACC520-800lB, Arrow Hart, Options F,V,X 
Kl Relay, ACC720-8003B, Arrow Hart, Options F,W,X 
Wl Cable Assembly, 5q5369875, Option F 
T2 :rransformer, 22910, Option X 
Ql Thyristor, HAC25-l0 Motorola, Option F 
S3 Switch, 82611P, Arrow Hart, Option A 

APP FIG 3: 
W2 Cable Assemcly, 845369867, Option F 

APP FIG 8, Options V, F 
APP FIG 9, Options w, F 
APP FIG 10, Options F, G, W 

B.2 Superseded 

APP FIG l, Kl Relays, 
Struthers-Dunn, Option B 

APP FIG 2, r.l Resistor, 
KS-20616,Ll~, 30.9K, 
Option E 

APP FIG 6, C5 Capacitor, 
97F32"7,~5, GE~o 

o. Descriptior. of Changes 

Superseded By 

APP FIG l, K3 Relay, 
ACC 230-8060C, Arro~ Hart, 
Option A 

APP FIG 2, Rl Resistor, 
KS-20616,Lli, 2~.6K, 
Option D 

APP FIG 6, CS Capacitor, 
97FS205,35, C£Co 

D.l Changes the drawing title to include 120V input and 125A 
output. 

D.2 FSl and Notes 204 and 205 updated to add terminal numbering 
option information. Changed the terminal numbering of the 

50 and l25A rectifiers' Tl transformers. 

0.3 FS3 (Option A) added to chance the 20812qov line voltage 
options of the J85502 rectifiers in the field. FS3 is 

rated standard and FSl MFR DISC for rectifiers other than l20V 
input, 125A. 

Page 2 S££ PROPRIETARY NOTICE OH COVER PAGE 
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0.3.1 CAD2 updated. 

0.3.2 C!D5 and CAD6 added. 

0.3.3 Note 318 added. 

D.4 APP FIG l: changed the Ql thyristor to improve reliability and manufacturability. Note 304 updated to reflect this. 
0.5 APP FIG 2: added diode option information. 
D.6 APP FIG 2: changed the Rl resistor to 26.4k (Option 0, Standard); the old resistor was rated MD (Option£). Note 303 updated to add this option information. This is to provide metering for the 125A rectifier. 
0.7 APP FIGs land 3, FSl, Notes 302, 305, 311 and 312 updated, and APP FICs 8, 9, and 10 added to add 125A 24V (Option F, V) and 48V (Option F, W) rectifier information. 
0.8 APP FIG 6: changed the CS capacitor to correct operational problems. 

0.9 Note 308 updated aru, Note 317 added to provide application information of the CMl option boarc. 
r. CHANGES !N CD SECTIONS 

F.l To Section III, parag~aph 1.03 add the following to the "Line-to-Line voltage:" table: 
Nominal Allowable Limits 120 106 through 127 Options F and X 

F.2 To Section III, paragraph J.02 add "(c) LINEAGE 2000 Remote Access System." 

F.3 To Section III,.add paragraph "3.20 Provides for the line voltage selection on the field by means of the S3 208V-240V selector switch mounted behind the front panel." 
F.4 To Section III, paragraph 4.02 add •(c) SD-824645-0l LINEAGE 2000 Remote AccesJ System." 
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CIRC~IT DESCRIPTION 

POWEii SYSTEMS 
RtCTirIEI CIRCUIT 

CD•l2601.0, 
lSSUt 1 

DWC ISSUE 1 
DIST■ COD£ 1ll'99 

IIO'IICI 

"--•­&TIT•"'-·•IIUT1IMI INPUT: 208 01 210 YOLTS, 60 HI 
OUTPUT: 21 OR 18 VOLTS 

ILIC'nllC • ,._,_, -·--·---·-_.. . ......,. , .... ,,, ___ __ 

TAIL£ OF COITEITS 

S!CTIOI I• CtltRAL DtSCRI,TIOW, 

1. PURPOSE OF CIRCUIT •• 

25, 50 or 100 AMPERES 
.115502 

...,._ .... .._ ..... __ _ 
-- .... 0., .......... .., ---- • ,aa.a.· .............. - ..... ., - -._...... 

PACE SECTION I• CENERAL DESCRIPTION 

,. PURPOSE or CIICVJT 

1.01 nsa rHtitS1r elreust oh1r111 and 
tlo1t1 ator11• ,att1ri11 ,, prow1dia& 

r11ul1t10 de power tr• an ac aourc1. 2. CENEIAL DtSCRI,TIOW or OPERATION • 
1.02 Th• terrore■oaant rectitler eonwerta 

RECTIFIER CIRCUIT, , • 

FERIOCOITROL CIRCUITS •• 

AUXILIARY POVER SUPPL? 

CUIRtlT LIMIT CIRCUIT. 

WlLX•IN CIRCUIT ••• , • 

HICH-VOLTACE SHUTDOWN CIRCUITS 

REMOTE SHUTDOWN CIRCUIT, • 

FUSE ALARM CIRCUITS. 

RESTART CIRCUIT ••• 

DIC!TlL METER CIRCUIT, 

CONTROL ICUD. 

OPTION 10110 •• 

S[CTION I:• DETAILED OtSCRIP~IOI. 

1. IEC~:r!EI CI!CUI~ .•• 

2. FtRIOCOWTIOL CIRCUITS. 

SECTION III• l[Ft'-EWC! Dljl 

1. WOllt!!IC LIMITS • • • •. • 

2. FUICTIO!llL DESICIATIONS. 
3. FUleTIOIS, •• , •• 

I. CONl[CTIIC CIRCUITS •• 

,. Tllt!NC [OUIPMtKT OUT or SERVICE. 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

I 

• 
5 

5 

an ac input •olta1• into a r1lt1r1d 
an4 r11ul1t1d do output •olt11• of eitfter 
21 or•• wolta, or either pol1r1tJ, 1t 1n1 
eurrent let•••a sero end tft• rated output 
ourra■ t. 

2. CEW!IAL ~ESCR!PTIOI or OPERATION 

RECTIFIER CIRCUIT 

2.01 Tb• reet1t1er eon111t1 ot 1 
t1rror11onant tranaroraer, tvo 

r1ct1t11n1 d1odea, de tilter cap1cttor1, 
end a tilt•r inductor. The de output 1• 
oet11n10 IJ oonn1ct1n1 the 11cond1rJ 
w1nd1n1 ot tfte tran1tora1r to the rull•w••• 
r1ct1t11r t11dln1 th• output tilter. 

FEIIOCOITIOL CIICUITS 

2.02 Th• terrocontrol clrcult con11at1 or 
an ac cap1c1tor, 1n ac inductor, a 

tr11e, • tri1c r1r1n1 ctreuit, and 1n error 
a■ pllt11r. Th• tr11c'1 avitch1n1 action 
a1■ul1t11 th• tranaror111r•1 a1tur1t1on et 
tlu1 l•••l• below ■11n1t1c a1tur1t1on and ta1r111 controla the tran1ro,..1r•1 output 
wolta11. Th• error a■ plltltr ••n••• tfte 
output wolt11• ot the rectltier and 
••p1r11 1t w1tft I r1f1r1nc1. Th• error 
wolt111 11 the d1tr1r1nc1 l1tw11n the 
output wolt•I• and the r1r1r1ao1 •olt11•• 
Th• error wolta11 11 then up11t1•d and 
eoapared with • 1,ncbron1z1n1 111n1l 
obtained fro■ th• 11eond1ry w1ndin& or tft• 
tr1nator■ 1r, Th• co■ p1r1tor output-a11nal 
t1r11 the tri1c aooner or later in tfte 
balt-c-,el•, d1p1nd1n1 on tht ■a1n1tud1 or 
tfte error wolt111. The a1n11d output 
wolta11 11 therety r11ul1t1d tor ch1n1e1 1n load. line wolt111 end trequencr, and 
t•p•rature. 

AUIILIAIT POVER SUP,L? 

2.03 Th• 1v1ilt1r1 pover 1vpply conatata 
ot I conv1nt1on1l tranatoraer, 

':'HIS ,oc~MENT CONTAINS PROPR!I~ART rw,oRMATION or ATIT IEL~ LA!ORA~OR:!! AN: IS NOT TO IE DISC~CSE~, REPRODUCED. 01 PUILISMEt VI~MOU~ w~:~~EN CONSENT. THIS DOCUMENT ~UST BE RENDERED ILLEGIBLE WHEN IEIIC DISCARDED, 
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r•ct1fy1n1 aioo•s, filt•r e1pac1tors, 1no 
s•rits transistor ~,1ul1tor1. Tn1s pow•r 
supply furnish•• tn, • inc - ,1 YOlts tn1t 
pov•r th• control e1rcu1tri•s ano tnt 
•1~ volts that •n•r11z1 tn• r•l1y1 for th• 
1lar~ circuits. The • ano ~ Yol: 
1uppl1••• o•r1v•o fro■ th• r11ul1t10 • ano 
• 1l volts IUPPl1tl, con111: or POl1t1YI 
and n•11tiv1 ~-t1r■ 1n1l 11ri11 volt111 
r11ulator1 1nd r1lt•r capacitors. 

CURRtNT•LIMIT CIRCUIT 

l.01 Th• curr•nt-11■ 1t circuit 11■ 1tl th• 
output of the r1ct1r11r und1r 

ov•rcurrent con01t1ons. This circuit 
con11st1 or an o"r1t1onal up11r11r, • 
1ener Oiooe, 1no a pottnt1o■eter. When the 
output current lncr••••• tDove I set l1slt, 
tn1 op1r1t1on1l 1ap11r11r ow1rr1011 the 
wolta1• r11ul1t1nc error wolt111 (l,02) ano 
d1cr1111s the output volt••• of the 
rect1fi•r. 

VALi-IN CIRCUIT 

l.05 This circuit consists or an RC 
netvork that controls tnt r1mp1n1 up 

or the r1ctifler aft•r th• pov•r switch h11 
D••n turn•O ow. Tnt walk-in circuit 11 
r11et each t1•• th• r1ctifi1r•1 11 input 
contactor r1l•11e1. 

MICH-VOLTACt SHCTDOWN CIRCUIT 

l.06 Thr1• separate hi&h••~lt111 snutoovn 
c1rcu1ta are provio•o. ni, r1r1t 

circuit, call•d •elective, ••l•ct1vely 
accepta a n11n-volta1• 111n1l fro■ the 
plant. The aecono and third circuits, 
called 10Ju1t1Dle and DICkup respectively, 
11n1• tht output volt111 or th• rectifier 
and, vnen th11 voltllt 11c1eo1 the 
1p1c1t1•a valu•, anut th• rect1f1•r oft. 
Operation of the 1elect1v1 n11n-volta11 
anutaovr. circuit dtpenaa on tvo con01t1ons. 
Flrat, the rectifier ■ult ael1v•r at least 
r1we percent or its ratea output current, 
and aecona, th• rectlfier ■ult r•celve • 
hi1n-volt11e ahutoovn 1i1n1l fro■ the 
plant. Ir no 1i1n1l 11 1v1il1ble rro■ the 
plant (Tor O Option> then the adJuatable 
n11n-volt11e anutaovn circuit takes the 
place of tht plant ftilh-volt11• ahutoovn 
c1rcu1t. 

10.0TE SKUTDOVI CIRCUIT 

2.01 Tft1a clreu1t coflsista or I r•l•y and 
a current•li■ itin1 resistor. 

Pr•aenee of a 1rovna 1i1n1l on tfte relay 
coll 1nut1 tne rectirler orr and 1ta 
ab1ence 1llov1 tfte rectitler to reatart. 

FUSE ALARM CIICUtT~ 

l,08 Th• internal V• ana v. ar• cuaraeo by 
1l1r■ tu•••• When th• ru11 111r■ 

clrcultl op•rate, tftey activate the RFA 
relay, vhlCft 1nut1 tht rectifier dovn. 

, ••• 2 

2,09 ~ht restart c1reu1t restarts the 
reetlf1•r w1th an 11tern1l sl1n1l, 

Th• restart circuit ls • on1-1not 
■ ult1v1brator :n ■ t 1w1t:~e1 states vn•n tne 
r•1t1rt 111n1l 11 IPPlitO, !h• 
■ultivibrator output turns orr tne 
tr1n111tor tn1t holas tn• RFA relay on. 
Then tn1 rectifier r11t1rt1 1no 1t1y1 on 1r 
th• or111n1l c1u1• or tn• 1nutaovn h11 D•en 
cleared. The rect1f1•r vill try to r•start 
once ror each 1ppl1c1t1on or the e1t1rn1l 
r•1t1rt 111n1l. 

0ICITIL V[Tta CYICUIT 

1.10 Ttl• c~~ a111tal ■et,r circuit pac•, J 
option, dl1pl111 the rect1r1,r•1 

output current, output volt11e, or battery 
voltace, 1elect10 by• ,.poa1t1on avitch. 

eo•TRnL IOARD 

2.11 Tfte c1rcu1tl lilted Delov are located 
on th• C~2 circuit paok, 20~A Control 

eoara circuit ■oaule: 

(1) local pover IUPPllel 

Cb) reeabaek re1ul1tor, terroeontrol 

Cc) valk-ln circuit 

Cd) current 11■ 1t c1reu1t 

<•> hl&h-•olt111 ahutoovn c1rcuit1 

cri re■ote anutoown clrcult 

C1> r11t1rt clreu1t 

(ft) ru11 alar■ clreult 

(1) 11ol1tea current ■111urinK circuit, 

2.12 Tnt e~, ~pt1on •oarc, FS2, serves 1s 
an 1nterf1ee Detv11n tht cv2 1no e~, 

circuit packs and the e1b1n1t-■ovntea 
eo■ ponenta, It 1110 contains certain 
optional eo•oonenta an~ all the v1r1n1 
1tr1p1 of tht r1ctit11r. Ttl• c~, Option 
loara 11 ■■nutactvred v1tft 111 optional 
re111tor1 1no 1tr1p1 in plact, Suoertluoua 
1tr1p1 ana re111tor1 ■ult b• rNoveO b•tore 
the rectifier 11 placed in 1erw1ce. 

StCTY~W YI• Dt'rATLt~ 0tSCR!,TI~W 

1. R[CTTFitR CTRCUYT 

1.01 r,rrore1on1nt tr1n1ror■er T1 1aol1te1 
the output or tfte r•ct1fler trn the 

ac lnpvt aource eno provides the re,uir•O 
wolt111 leYel at the output ter111n1l1. Tfte 
pri■ ary vlndlna or T1 la connected to tfte 
IC input source throu1n ■ lkl•OOfttlCtl S•J 
and~-• or input contactor i,. 



1.02 The output v1na1n1 or T1 11 conn1et1a 
to Cl1 and Cll, 

1.03 Th1 e, ano Cl c1p1e1tor1 ano the Ll 
lnouetor r11tar the output of the 

fv11•va•e center-tap r1ettt11r. Tht Cll 
Gloae on the CM1 opt1on to1ra 11 ln 
parallel vltft tft1 U 1nouctor ano pro•1011 
a path ror tfte 1nouctor current wtten tfte 
CIA1 clrcvit treaaer o,-n1, tftUI 1nfttl1t1ftl 
tfte appearance or tfta 1nauctl•• k1ck, 

,.o• Tl'la total output current pa1111 
thrOUlft tftl 13 lftUllt, wtl1Cft pro•t••· 

1 111n11 tor tfte output turrent ■acer, tr 
tft• reetltler la not eQulpped vltft • ■eter, 
tfte output current can•• ■e11ure• vlth an 
eaternal oc ■tlll•olt■etar conn1ct1d io tfte 
aftvnt taratnala, lleeoer r1111cor ll 
d11cftar111 tfte output r11t1r c101c1tor1 
wttan the r1ctst11r 11 turn•• otr an• 
,11conn1etaG rro■ the tatt1r1, 

1,0S S1ttSn1 thl ~, ,ovtl avltch to Chi 01 
poatt1on 1001111 power to tfte 

r1ct1t1ar elrcult, The avttch eloaura 
oper1t11 tfta ll r1111 tr• tft• •11 wolt 
1u11111r7 aupp1J located on tfta CMl elreuit 
pack. n,, •l1 aupplJ 11 rout•• to t1r■1n11 a or the ll r,111 throuah the s, 1vlteft. 
T,,..tnal 1 ot connector Jl 1onn1ct1 to \fte 
arouno or th• •l7 1upplJ tftrouaft tr11k• 
contact• 1l•13 ot tftt Tl r1111 and tr•••• 
eont1ct1 ,., of th• 1raz r111, on CMl, n,, 
Cl1 dlOOI on tftl c~, Optlon loaro 
1uppr11111 tfte tranatant •olt111 1cro11 tft1 
co11 or tftt ll r111,. 

1,06 Vhtn ll operat••· 1tl ■akl•COfttattl • 
and 1 clo11 ano connect tfte ac Input 

•olt11• 1ero11 tne coll or input contactor 
-~,. wt11n 11 oper1t11, lt conn1ct1 tfte 
prl■ 1r1 vlna1nc or tr1n1tor,ier T1 to tftt ac 
input 1ourc1 tftroua~ 1t1 ••••-contact• S•3 
ana s-•· 
1.07 Tht DSl POW[~ 111ht .. 1tttn1 dlOGt 

(LtD), ln 11r1tl v1tft tftt -• 
currtftt•l1■ 1t1n1 r1111tor on tfte F~l Option 
loara, 11 in parallel with tht coll or tfte 
Kl rel ■J, Tn1r1ror1, tht ,ovt• 111ftt la on 
Vften1••r tftl 11 contactor 11 e1011a ane tht 
ac 11n1 11 1ppll10 to tftt or1■ 1r1 v1na1n1 
or tft1 T1 tranator■ er. 

1.08 Tftt S2 RECT Tt,T avltcft ia uaee to 
check tn1 rectttl1r•1 1111st, to 

rt1ulat1. 111\tn tftt •~ltcft 11 ■o••o to ·the 
IL poa1t1on, thl output ot tfte rtctlrter 
aftoulo 01cr1a1e; vitft tne avttcft ln tft• rL 
po11t1on, tfte output aftoula 1ncr111e. 

1.09 Tftt Tl trenaroraer 11 tht aoure• or 
th• r1ct1t11r•1 1n11rnal po111r 

auppl111. 

,.,n Cont1et1 ~-• ot t~• ~2 relay 
Interrupt tn1 ,over to tn1 Dl•ttal 

••tar""'•" tne rtct1r11r 11 ort. 

FtRIOCOITaOL CIICUtTS 

t.11 In ordlnarJ rerror11onant tr1n1ro"'•' 
11 eaoatlt or r11ul1ttn1 1t1 output 

•olt•1• to• r11a1 •alue, coaoen1at1n1 tor 
lint and load ••rlat1ona. A controlled 
rerror1aon1nt tranator■ tr pro•t••• • 
contro11at1t r11ul1t1d output •olt•&•· 
Control1atl11tJ 11 acft11•H ,, •••n• ot tft■ 
terroeon&rol eircult, 

1.11 Tl'I• eoatro1 etreult for tftt T1 
rerroreaonant tr■aaror■tr eoa111t1 of 

eaoacstor c,, lnl11C1tor L1, ano trtN 
<•t•tr1etlon1l tftyrlator) 01, lftlaa tftt 01 
trlac turaa on, tftt L1 lnduetor 11 olacel 
la parallt1 vttft tftt C'l capacStor. Tbt 
reaonant dl1cnar11 Chat r11ult1 rt•tra11 
tht 11pacltor wolt•I•• ntla actton 
at■ulat1a 11tur1tton or tftt T1 tranaror■er 
and tftua ll■Sta ltl output •olta&•· ,, 
••rJlftl lftt tl■ lftl or lftt 01 lltt pul••·· 
ana tftu1 the tt■taa or tfte 01 turn-on, tftt 1•••1 or th• T1 outout ••lta11 ean u 
controlled. 1111 1•t• oul111 are 11n1r1111 
Sn tftt CM2 etreu1C oack and eoatroll•• ,, 
tftl fttlaaek a■p11fltr. 

1.13 n,, C2 eaoacitor ana a, re1t1tor •• 
tftt ca, eoe,onent 1111■01, tor■ • 

aautter network 1croa1 01 to reduce tftt 
rat• or r1ae or •olta11 ""'" o, turn• ort. 
nt• C1 capacitor auppr••••• nolat at tfte 
1111 ot tftl triac. Tl'I• C~ capacitor 
reouc11 tftt ar 1■ 1111on1 or tftt r1cc1r1,r. 

,.,a Ttra1n111 • 1na ,n or tftt T1 
tr1n1ro,..,r rurn11h 1 •olt••• tftlt 11 

UIIO to SJftlftron111 thl tr11c ••t• pvl••· 
vltft the YOlta&t ~••tlootO Oy tftt 
tr1n1rora1r. 

1. Vf'•,t•C tT•TTS 

1.01 1■11tnt Tt■p1r1tur1 

•or■ al~ a,• to,~~• r 
,ftort t1r111: 15° to 12n° r 
CSftort tera rtf1r1 to• "r100 
or not ■ore tnan ~2 eon11cut1•• 
ftoura ana I total or not sore 
tftlft 15 IIJI in Oftl Jtlr.) 

. ... ) 



co-•z•·,~•-c-, • r~!''' , 
1,0l lltllt1Yt HUll101ty 

1,03 

101 tnrou1n 001, noneonetn11n1 
Input Rtau1rt•tnt1 Pn11,1: 11n1lt pn11t, no neutral 

rrtQutncy: 51 through s, Hi 
L1ftt•to-L1nt wolta11: 

Allovablt L1M1t1 

lOI 
210 

1•1 throu1n 22n fOption S) 212 tftrou1n z,1 (Option 0) 
,ua1n1 and Vtrt Sitt: 

Rtftr to WOtl 311 Oft so-u,01-01-02. 
1.01 Output 

Tl\t output wolt111 11 1dJuata,11 roUova: .. 
W1!!? Full Load •u at •o Load 

60 YOlU v 13 to 51 •olta 
Y 11.5 to 18 •olta !'!I wolta 

Volta1• rt1ulat1on 11 .1111 tor lint, loae, one , .. ,,raturt cn1ncei. 
1.05 Eltctr1ea1 10111: 

r11etr1cal 110111 11 1••• than ~l dlllC vfttft •e11urtd It tftt ttf'911ftlll ot I battery Vfllen ft11 an a■ pere-nour eapac1t1 or tour tl••• tfte rtctltler r1t1n1. 
1.06 Raalo FrtQutney 7nttrftrtnet Tftt reet1r1er ■tet1 tftt FCC Part tSJ rtQuirt■tnta tor cla11 A tQUlp■tnt. 

2, r~NeT?~MAt D!~?C~AT!OMS 
1.01 C1reult lr11ker 

0u11n1t1an 

CIA1 

l.Ol hla11 

puunat1ot1 

RrA1, RrU 

r, 

Tl 

,.Ufllfll 

Output eSreutt breaker 

Me1n1n1 

11ect1r11r ratlur,, 
anutaovn and lock out or o .. ratlon, au, to a 
llllft••Olta1• eond1t1on, a connector not ■attn1 properly, rua, na1 
o"raua 

Contaetor tor aupplytnJ ae input ,over 

ltltY to o"rat, aatn ton tac tor 

lnot, ahutdolffl. 

l.O! Sw1UPtea 

Dut1n1ttcn "•1ntn1 

POVt? •un ,over 1111 ten ~rr.l'\N 
IIECT TUT •o-loaa, ru11.1oae 

r••ulatlon teat ••1tcft 
het Outout current, output YIAMI'~/ wolta••• or batt1r1 IAT1 y •olta1e ••lector. 

'. ,UlfeTTOlf! ,u~c!, o, Tl't J•~,~2 ,t~TT!tl' 

3.01 The J!55~l rect1r11r circuit ch1r111 ■ftd flo■tl 11 ■a-aeSd b ■tttrlll at 1.1T •olta "r cell, vltft an up to i••olt ,atter1 r,,a,r loo, aroo, ano with th• tollovinl ft'8btr ot eell1: 
<•> 11 ctlla, Option Y 
(b) 21 eelll, O,tion V 

3.01 l'ro•t••• tor eonn,ctiona to• 
Ca) eon•entional powr plant 
c,, Lt11taca:'"' 1nrio ,o..-r plant. 

3.0, l'ro•t••• ror turntnR the r1et1r11r on or orr ■anu•lly ,, operat1n1 tne ,ovn 1w1teft. 

t.c,a Prov1a,1 th1 PnVtl 111ht to indleat, that tftl 11 11n1 contactor 11 e10110 and that the ac line 11 apolitd to tftt ,owe, tranaro,..,r. Prov1a11 ror ■1nu1lly 1ett1n1 tftl output •oltaKt by 9tanl or tnt OUTPUT Y~LTS ADJ pot1nt10■1t1r. 

3.05 tnere•••• lta output 
1r ■au111J at turn-on. 

3.06 Lialta ha o~put current: 
<•> 1nntr1ntl1 to appro11■ 1t1ly ,151 or tull load if the output 11 1nort1d; 
(b) tltetronle1111 to an adjuatable 10( to 1101 or tull loao. 

t.OT l'roviltl the RtCT ff.~T 1vltch to teat th1t the feedback re1ulator la vorlriDI. 

t.~• l'ro•t••• the 1,r.. and •re- teat Jacka to 0,1,rvt th• output volt••• at tftt Hint or r•~alation. 

!.09 l'rovt••• two ••t•r opttona: 
Ca) a111tal aettr, 

a111urin11: 
O,Uon J, ror 

SEE PR~PIIIETAIIT IIOTtCt OW CMtR Pa:t , .... 



en output CUI"!" t~t It 2< 1nlt1al 
accuracy 

( 2 l output vo! tagt It ,, 1r.1t11l 
1c:cur 1c y 

( 3 l 111tt1ry vol tlll It ,, initial 
accuracy. 

( b) No ■eter prov1CleCI. The output 
current 11 ae11ur1C1 witn an nurnal 

■ 1111volt■1t1r connecttCI aero,. tllt 113 
111unt or rtlCI at the LINEACE .:!000 l1C:S 
Uaplay. 

3.10 Tran1f1r1 auto••tically to internal 
volt••• 11n11n1 1r an 1st1rn1l 

uns1n1 111c, 11. or "•, opens. The ZA internal 1en11n1 option 11 provided for 
1pplic1t1on1 wnere astarnal 11n11n1 11 
1■ praeucal. 

3.1, ,rov1dts for an 1utoa1tlc r1e1uct1on 
or output vo!t111 1r bet~ lnternal 

anCI 11t1rnal 1en11n1 c1rcu1ts r111. 

3.12 Snuts down anc locks out on 111111 
vo:t111 1!': 

Cal tne r1ct1r1,~ is dtllvtr~n~ output 
current anc r1c11v1s a n11n-volt11t 

111utcown signal froffl tnt plant. Tn11 11 
called tnt 11ltct1vt n11n-volt11• 
snutcown. 

(bl TIie output vo~tllt 1ftC!"tlltS to 2~.~ 
volts (0Qtlon Vl or~~ volts C~ot1on 

~). Tll1s 11 calltd tne acjusta~l• 
1nttrn1l stltct1v1 n~an-volt ■gt snutoowr, 
(Opt.on, T anc :l anc 11 useo wnen tne 
plant 0011 not prov101 a n11n-volt111 
snutoown 111r.1:. 

(cl tne output volt111 1ncr11sts to 

(1l 29,9 volts, Opt~on V 

(2l ~9.9 volts, Option W 

TIils 11 ca!ltd tnt blCkUP 
volt11t anutoown. 

~. 13 Slluts down 1ne1 locu out H I fuH 
ra 11 s. 

~.,a •rovic:111 ror 111utt1n1 Clotim the 
r1ct1r11r r1■ot1l7, 

3.1~ •rov10,1 ror r11t1rt1n1 tn, reetltler 
r1eou1,. 

,.16 ,rovid•• tor •lau1l aflCI re■ott 
1no1c1t1on1 or th• r1et1r11r failure. 

3.17 ,ro•td11 lsolatloft between t~• 
r,ct1r1er input ano output, 

,.,e ~rovtc:111 an ootlonal output eireuit 
breaker vftlcn c1oa11 1ta •l•,.. 

t1ria1n1l1 when the breaker hll trip,-d. 

3.1~ Int1rr1c1s directly v+~h bot~ 
conv1n:1on1l ano L!WEACE zo~n NCS 

battery planu. 

a.o, 
Conneet1n• c1r:u1t inforffl ■ t1on can be 

founo 1n tllt EQu1Pfflt~t Ots11n ~tQu1r•••nts 
,ract1ct c~n,. S1r11sl or tne ao1c1r1c 
plant. 

1.02 

~-

Cal ~~-~2~~1,.11, 
Controlltr 

2000 •cs 

(b) S0-~2~--,, t. ":'1!-~!T" ZOIY.. Clll!"II ■ftd 
01scnar11 c1rcu1: 

5.01 To takt tll~ rec:!r!e· ou: or 11rvtc1, 
■ovt tllt :e,a cir:u~t ~r11ktr to tne 

~rr position, r1~ov1 tn, ac input ruaaa, 
ano 41sconnec: tllt J2l connector. 
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