CIRCUIT DESCRIPTION CD-82605-01
ISSUE: 1

APPENDIX: 7A
DWG ISSUE: 8A
DISTN CODE: BM99

POWER SYSTEMS
“LINEAGE" ®7 2000 RECTIFIER CIRCUIT
208/240/480 VOLT, 60HZ, 3 PHASE INPUT
24 OR 48 VOLT, 100 OR 200 AMPERE OUTPUT

J85503A4B

CHANGES

B Changes in Apparatus

B.1 Removed Replaced by
C5 & C7 Capacitors, c5 & C7 Capacitors
97F5165AA6,35 GE Co 97F9250,35 GE Co
- App Fig 6 & 8 - App Fig 6 & 8
C14 & Cl5 Capacitors, C14 & Cl15 Capacitors,
97F5165AA6,35 GE Co 97F9250,35 GE Co
- App Fig 11 & 13 - App Fig 11 & 13
¢5,C7,C14 & Cl15 €5,C7,C14 & C15
Capacitors; 97F5165AA6,35 Capacitors; 97F9250,35
GE Co - App Fig 12 & 14 GE Co - App Fig 12 & 14

D. Description of Changes

0.1 Information Note 303 has been changed to show Option ZU replacing Option
7G on a Class A basis. This change is only being applied to the J85503A
(100A) rectifier.

D.2 Information Note 322 was added.

0.3 Capacitor changes were made (on a line out basis) as the 97F5165AA6, 35UF
Capacitor has been discontinued by GE Co.
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CIRCUIT DESCRIPTION

OWER SYSTEMS
“LINEAGE"©2000 RECTIFIER CIRCUIT
208/240/480 YOLT, 60 Hz, 3 PHASE INPUT
24 OR 48 VOLY, 100 OR 200 AMPERE OQUTPUT
J85503A AND B

CHANGES

8. Changes in Apparatus

B. 1 Added
CM2 Circuit Module, 208C, YC Option - App Fig 1

D. Description of Changes

CD-82605-01
ISSUE: 1
APPENDIX: 6M

DWG ISSUE: 7M
DISTN CODE: BM10

0.1 Added a new CM2 - 208C Control Module (option YC) for use with the
J855038-1, L2, L16, List G (48V 200A) rectifier for battery-less

operation, For all other applications for the J85503B rectifiers,

the 208A Control Module (option YB) will still be used. Notes 302, 303,

310 and 318 were updated with this change,

D.2 Table A on sheet Gl was updated to show required connections of 200A
rectifiers to a battery-less plant. Sheet Note 2 was added to Sheet Gl.

D.3 Note 305 was revised to show correct taps for Option T (424V-508V line

voltage range).

D.4 Option Index table was updated.
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CIRCUIT DESCRIPTION CD-82605-01
ISSUE 1

APPENDIX 5M

DWG ISSUE 6M™

DISTN CODE BM1Q

POWER SYSTEMS
"LINEAGE"® 2000 RECTIFIER CIRCUIT
208/240/480 VOLT, 60 Hz, 3 PHASE INPUT
24 OR 48 VOLT, 100 OR 200 AMPERE OUTPUT
JB5503A AND B

CHANGES

B. Changes in Apparatus

B.1 Added

CR6 Diode D75N400B Mod 1 - App Fig 10, 16
CR7 Diode D75NR400OB Mod 1 - App Fig 10, 16

Q1, Q2 Thyristor, Motorola MAC25A-10 - App Fig 1 -
ZW Option

R3A.1, R3A.2, R3B, R3C, R3D Resistor KS-14603 L2AD, 430Q -
FS 1, App Fig 1 - 2v Option

R4A, RUB Resistor WP-90033 L1, 147Q - FS 1, App Fig 11, 12,
13, 14 - ZY Option

B.2 Superseded Superseded By
DS1, DS2 Diode DS1, DS2 Diode
531D - FS 1, 531A - FS 1,

App Fig 1 App Fig 1
DS3 Diode 531E - DS3 Diode 531B -
FS 1, App Fig 1 FS 1, App Fig 1
R6 Potentiometer, R6 Potentiometer,
Bourns 35405-701-102, Mepco/Copal M22S10,
1 kQ - FS 1, 1 kQ - FS 1,
App Fig 1 - App Fig 1 -
2Z Option YA Option
NOTICE
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CD-82605-01 - ISSUE 1 - APPX 5M

Superseded (Contd)

R1 Resistor

Superseded By (Contd)

R1 Resistor

KS-8512 L8A, KS-8512 L13,
200Q - Fs 1, 121Q - FS 1,
App Fig 1 - App Fig 1 -
ZX, V Options 2X, W Options

D. Description of Changes

D.1 New code D75N400B Mod 1 and See Note 1 have been added in App
Fig 10 and 16 for diode CR6.

D.2 New code DTS5NRY400B Mod 1 and See Note 1 have been added in
App Fig 10 and 16 for diode CRT.

D.3 Sheet Note 1, regarding diodes CR6 and CR7, has been added on
Sheet C4 on the drawing.

D.4 Motorola thyristor MAC25A-10 has been designated option ZW
and added as an alternative for thyristors Q1 and Q2 in

App Fig 1.

D.5 Resistors R3A through R3D for the filter capacitors have been

designated option ZV and added in FS 1 and App Fig 1
on the drawing.

D.6 The R4A and RUB 147-ohm resistors (code WP-90033 L1) have
been designated option ZY and added in- FS 1 and, together

with "See Note 8," in App Fig 11 through 14.

D.7 The code of light-emitting diodes DS1 and DS2 in App Fig 1
has been changed from 531D to 531A on a line-out basis.

D.8 The code of light-emitting diode DS3 in App Fig 1 has been
changed from 531E to 531B on a line-out basis.

D.9 Potentiometer R6 has been changed by the addition of

Mepco/Copal M22510, designated option YA (AVAIL), and the
Bourns 3540S-701-102 potentiometer has been designated option ZZ
(DA).

D.10 Functional schematic FS 1 has been changed to show the CBA1
and CBA2 circuit breaker wire size to be 20 gauge.

Page 2



CD-B2605-01 - ISSUE 1 - APPX 5M

D.11 Table A on the drawing has been changed by the removal of
the reference to option ZA and by the addition of a
reference to the 1125C inductor for use as L5 (options V and A)

and as L4 (options W and A) in the 100-ampere rectifiers.

D.12 The remarks column for reiay K1 in App Fig 5 through 14 has
been changed by the addition of Sheet Note T.

D.13 Sheet Note 7, regarding the preferred source for the K1
contactor used on the 200-ampere rectifiers, and Sheet

Note 8, regarding resistors R4A and R4B, have been added on Sheet.

C3 on the drawing, and Sheet Note 6 has been corrected.

D.14 In Equipment Note 202, the L5 of KS-22247 has been changed
to L4,

D.15 1In Information Note 302, SPL has been removed from the
output filter for 100-ampere output w/o end cell charging.

D.16 Information Note 303 has been changed by the addition of
options ZV, ZY, YA, and YW [Available (AVAIL)] and by
options ZX and ZZ [Discontinued Availability (DA)], and option D

has been changed to Discontinued Availability (DA).

D.17 Information Note 308 has been changed by the addition of a
table note regarding circuit breakers with the same

ratings as the fuses.

D.18 Information Note 314 has been modified.

D.19 Information Note 320 has been completely changed.

D.20 The bay framework ground has been changed from 6 gauge wire
to 4 gauge wire.

D.217 The Option Index table has been changed by the addition of
options YA, ZV, ZW, ZX, ZY, and ZZ.

>
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CIRCUIT DESCRIPTION

CD-82605-01
ISSUE 1
APPENDIX 4M

DWG ISSUE sM
DISTN CODE BM10

POWER SYSTENMS
"LINEAGE"® 2000 RECTIFIER
208/240/480 VOLT, 60Hz, 3 PHASE INPUT
24 or 48 VOLT, 100 or 200 AMPERE OUTPUT
J85503A4&B

CHANGES
B. Changes in Apparatus
B.1 Superseded Superseded By
R1 Resistor, KS-8512, L8A, R1 Resistor, KS-8512, L13,
200, Option W - App Fig 1 121, Option W - App Fig 1
FAS and FA6 Fuses, 70B, FAS5 and FA6 Fuses, 70G, ZR
2Q Option - FS1, App Fig 1 Option - FS1, App Fig 1
CR2 to CR5 Diodes, KS-19404, CR2 to CRS5 Diodes, XS-19404,
L1 or 72HF20, IRC, Option L6B, Option ZL - App Fig 5
ZK - App Fig 5 thru 8 thru 8
CR2 to CRS5 Diodes, 1N4O4T CR2 to CRS Diodes, WP-91147,
or IN2057, Option ZK - LBBS, Option 2L - App Fig 11
App Fig 11 thru 14 thru 14
R10, R11 Resistors; R10, R11 Resistors; KS-16311,
WP-90033, L1, 100 ohms, L4F, 100 ohms, Option ZIN -
Option ZM - App Fig 2 App Fig 2
R20 Resistor, KS-20616, L1aA, R20 Resistor, KS-16311, LAF,
30.9K, Option ZM -~ App Fig 2 30.9K, Option ZN - App Fig 2
R21 Resistor, KS-20616, L1A, R21 Resistor, KS-16311, LUF,
15K, Option ZM - App Fig 2 15K, Option ZN - App Fig 2
R22 Resistor, KS-20616, L1A, R22 Resistor, XS-16311, LA4F,
6.98K, Option ZM - App Fig 2 6.98K, Option ZN - App Fig 2
T Sy o wiaver Copyright® 1987 - ATAT
R Bl All Rights Reserved
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B.2
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T3 Transformer, 3245C, Option
ZH -~ App Fig 11, 12

T3 Transformer, 3245D, Option
ZH « App Fig 13, 14

P2 Connector, AMP 640456-8,
Option Z0 - App Fig 2

P3 Connector, AMP 1-641126-4,
Option 20 - App Fig 2

P4 Connector, AMP 1-680456-5,
Option Z0 -« App Fig 2

PS5 Connector, AMP 1-641126-2,
Option Z0 -~ App Fig 2

J2 Connector, AMP 640440-8,
Option 20 -~ App Fig 1

J3 Connector, AMP 1-641190-4,
Option 20 « App Fig 1

J4 Connector, AMP 1-640440-5,
Option Z0 - App Fig 1

JS5 Connector, AMP 1-641190-2,
Option Z0 - App Fig 1

J1B and J3A Connectors, AMP
1-640442-5, J, Z0 Options =
App Fig 3

Removed

T3 Transformer, 3245F, Option
ZU - App Fig 11, 12

T3 Transforaer, 3545G, Option
ZU - App Fig 13, 14

P2 Connector, AMP 102202-5,
Option ZP - App Fig 2

P3 Connector, AMP 1-102202-1,
Option ZP - App Fig 2

P4 Connector, AMP 1-102202-2,
Option ZP = App Fig 2

PS Connector, AMP 102202-9,
Option ZP - App Pig 2

J2 Connector, AMP 102241-6,
Option 2ZP - App Fig 1

J3 Connector, AMP 1-102241-2
Option ZP - App Fig 1

J4 Connector, AMP 1-102241-3,
Option ZP - App Fig 1

JS Connector, AMP 1-102241-0,
Option ZP - App Fig 1

J1B and J3A Connectors, AMP
1-540441-5, J, ZP Options -
App Fig 3

CA3 Component Assembly, Option E - App Fig &

escrintion of the Changes

D.1
it is

Page

The V+, V- fuses have been reduced from 2A to 1/2A.

This

will provide protection against damage in the rectifier when

being operated improperly.
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D.3

D.4

CD-82605-01 - ISSUE 1 - APPX UM

To improve the rectifier reliability under the EMP
conditions, the CR2 to CRS5 diodes have been changed.

To improve the accuracy of the CM3 Digital Meter, five
resistors on CM1 option board have been changed.

To improve reliability, the P2 - P5 and J2 - JS connectors
have been changed on the 200-ampere rectifiers. The

connectors designated with Z0 option will remain STD for the 100-
ampere rectifiers.

D.5 Added wire gauge for the W2 cable.

D.6 Note 303 updated for issue SM.

D.7 To decrease the susceptability of the rectifier to RF fields,
the shunt leads were shielded.

D.8 The R1 resistor was changed to more quickly discharge the
output filter capacitors of the U48-volt rectifier.

D.9 Notes 312, 315 through 321 added, and Note 302 modified.

D.10 The CM3 Digital Meter was made standard for the 200-ampere
rectifiers. The meter remains optional for the 100-ampere

rectifiers.

D.11 The T3 local supply transformers were changed in the
200-ampere rectifiers.

D.12 E1 to E6 test points were added in the CM1 option board.

D.13 CAD3 was modified to increase the wire size of the 200A
rectifier.

F. Changes in Description of Operation

F.1 1In Section III, paragraph 3.01, add the following as the

first sentence: "Only the 200-ampere rectifiers can be

equipped for end cell (14 or 27 cells) charging by specifying
option B."

Page
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CIRCUIT DESCRIPTION CD-82605-01
ISSUE 1

APPENDIX 34

DWG ISSUE 4a

DISTN CODE BM10

POWER SYSTEMS
"LINEAGE"® 2000 RECTIFIER
208/240/480 VOLT, 60Hz, 3 PHASE INPUT
24 or 48 VOLT, 100 or 200 AMPERE OUTPUT

JB85503A4&B
CHANGES
B. Changes in Apparatus
B.1 Removed Replaced By
L3 Inductor, 1128C - App Fig 15&16,
L3 Inductor, 11284A - V Option
App Fig 15 & 16 L3 Inductor, 1128B - App Fig 16415,
W Option

L4 Inductor, 1128B, W
Option - App Fig 16
LY Inductor, 1128C - App Fig 16
L4 Inductor 11284, V
Option - App Fig 16

CR6 Diode T72HFR20 IR, W CR6 Diode WP91362, L2AR, W
Option - App Fig 10 & 16 Option - App Fig 10 & 16
CR7 Diode, 72HF20 IR, W CR7 Diode, WP 91362, L24, W
Option - App Fig 10 & 16 Option - App Fig 10 & 16

D. Description of the Changes

D.1 To improve the output filtering of the 200-ampere rectifiers;
the output inductors have been changed and their terminal
designations have been added.

Copyright® 1987 - AT&T
All Rights Reserved

Printed in U.S.A. Page 1



CD-82605-01 - ISSUE 1 - APPX 3A

D.2 On the 200-ampere rectifiers the wiring from terminals 9, 10
of the T1, T2 transformers to the capacitors has been changed

to 12 AWG.

D.3 The title was updated by addition of J85503B and LINEAGE®
2000.

D.4 The CR6 and CR7 diodes have been beefed up.

D.5 The sync leads of the T1, T2 transformers of the 200-ampere
rectifiers have been shielded.

D.6 Note 205 has been modified.

AT&T BELL LABORATORIES
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CIRCUIT DESCRIPTION CD-82605-01

momee ISSUE 1
ATAT - Prapey, & WUSTEAN APPENDIX 2B
DWG ISSUE 3B

LLICTAIC - Proprismry
DISTN CODE 1M99

Pymun~t 8 Adgr Omwre s O of At § 10D
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POWER SYSTEMS
RECTIFIER CIRCUIT
208/240/480 VOLT, 60Hz, 3 PHASE INPUT
24 or 48 VOLT, 100 or 200 AMPERE OUTPUT
J85503

B. Changes in Apparatus
B.1 Superseded Superseded By

CR2 thru CR5 Diodes,
T2HF20, IR, Option P -
App Fig 5 thru 8

K1 Relay, 425CXX106,
Options 2B, S -

App Fig 5, 6

K1 Relay, 425CXxx107,
Options 2B, Q -

App Fig 5, 6

K1 Relay, 425CXxX108,
Option ZB -
App Fig 7, 8

R16 & R18 Resistors,
WP-90020,L1, 6.2K,
ZD Option -

App Fig 2 (CM1)

R20 Resistor, KS-20616,L1A
6.98, R Option - App Fig 2
(CcM1)

R22 Resistor, KS-20616,.
LiA 30.9K, N Option -
App Fig 2 (CM1)

T3 Transformer, 32u5A,

2G Option - App Fig
5, 6, 11, 12

CR2 thru CRS Diodes,
KS-19404, L%, Option G -
App Fig S5 thru 8

K1 Relay, ACC-330-8089cC,
Arrow-Hart, Option 2C -

K1 Relay, ACC-330-8089D,
Arrow-Hart, Option ZC -
App Fig 7, 8

R16 & R18 Resistors, KS-20616,L14

6.19K, ZE Option -
App Fig 2 (CM1)

R20 Resistor, KS-20616,L1A
30.9K, N Option - App Fig 2
(CM1)

R22 Resistor, KS-20616,
L1A 6.98K, R Option -
App Fig 2 (CM1)

T3 Transformer, 3245C,
ZH Option - App Fig
5' 6' 11'

COPYRIGHT® 1986 - AT&T
ALL RIGHTS RESERVED
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CD-82605-01 ~ ISSUE 1 - APPX 2B

K1 Relay ACC-630-8060C, K1 Relay ACC 430-8076C,
Arrow=Hart, Option ZI - Arrow-Hart, Option ZJ -
App Fig 12 App Fig 12
T3 Transformer, 3245B, T3 Transformer, 3245D,
ZG Option - App Fig ZH Option - App Fig
7, 8, 13, 14 7, 8, 13, 14

B.2 Added

C6 & C8 Capacitors, WP-90004, L15,
.022, ZF Option - App Fig 13, 14

D. Descriptvion of Changes

D.1 To improve balance of the circuit, resistors R16 and R18
were replaced with resistors of a tighter tolerance.

D.2 To reduce noise caused by diode turnoff, the CR2 through
CR5 diodes have been changed in the 100-ampere rectifier.

D.3 Information Note 303 has been updated for issue 3B. .

D.4 To reduce costs, the K1 line contactors have been replaced
in 100-ampere rectifiers.

D.5 Sheet Note 5 was added to sheet C3.
D.6 Option Index was updated.
D.7 1In CAD3, information for options F and N was changed.

D.8 Capacitors C6 and C8 were added to improve the noise
immunity of triacs Q1 and Q2.

D.9 Transformers T3 (3245A, B) were replaced with UL approved
transformers, 3245C and D.

AT&T BELL LABORATORIES
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CIRCUIT DESCRIPTION CD-82605-01
ISSUE 1

APPENDIX 14
DWG ISSUE 24
DISTN CODE 1M99

POWER SYSTEMS
RECTIFIER CIRCUIT
208/240/480 VOLT, 60Hz, 3 PHASE INPUT
24 or 48 VOLT, 100 or 200 AMPERE OUTPUT
J85503

CHANGES
A. Changed and Added Functions

A.1 A shutdown without lockout is provided if the input power is
unsatisfactory (CM2 - 208A, Series 3 and higher).

A.2 A shutdown with lockout is provided, after a 5-second delay,
if the two transformers of the rectifier fail to share the
load in a balanced manner (CM2 - 208A, Series 3 and higher).

B. Changes in Apparatus

B.1 Removed Replaced By

K1 Relay, 2200EB230BA-6-9, K1 Relay, ACC430-8070C
Gould - App Fig 11 Arrow-Hart - App Fig 11
K1 Relay, 2200EBU430BA-6-9, K1 Relay, ACC630-8030C,
Gould - App Fig 12 Arrow-Hart - App Fig 12
K1 Relay, 2200EB230VA-6-9, K1 Relay, ACC430-8070D,
Gould - App Fig 13 Arrow-Hart - App Fig 13
K1 Relay, 2200EB430VA-6-9, K1 Relay, ACC430-8070D,
Gould - App Fig 14 Arrow-Hart - App Fig 14
K3 Relay, KS-21401, L3, K3 Relay, KUP3D5K24

T Option - App Fig 1 Potter & Brumfield, T Option -

App Fig 1

COPYRIGHT® 1986 - AT&T
ALL RIGHTS RESERVED
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CD-82605-01 - ISSUE 1 - APPX 1A

Q1 & Q2 Thyristors, Q1 & Q2 Thyristors, MAC25-10,
SC260M2X357, GE, N, U Motorola, F, N, D Options -
Options - App Fig 1 App Fig 1
C5 and C7 Capacitors, C5 and C7 Capacitors,
97F3251, 50, GECo - 97F5151AA6, 50, GECo -
App Fig 5, 7 App Fig 5, 7
C5 and C7 Capacitors, C5 and C7 Capacitors,
97F3136, 35, GECo - 97F5165AA6, 35, GECo -
App Fig 6, 8 App Fig 6, 8
C5 and C7 Capacitors, C5 and C7 Capacitors,
97F31565 50, GECo - 97F5151AA6, 35, GECo -
App Fig 11, 13 App Fig 11, 13
C14 and C15 Capacitors, Ci4 and C15 Capacitors,
97F3136, 35,GECo - 97FS165AA6, 35, GECo -~
App Fig 11, 13 App Fig 11, 13
¢cs, C7, C14, C15 Capacitors; ¢5, C7, C14, C15 Capacitors;
97F3209, 35, GECo - 97F5205AA6, 35, GECo -
App Fig 12, 14 App Fig 12, 14
CR2, CR3, CR4, CRS Diodes; CR2, CR3, CR4, CR5 Diodes;
KS-19404, L1 - App Fig IN2057 or INUOYUT - App Fig
11 thru 14 11 thru 14
L1 and L2 Inductors, 13734 - L1 and L2 Inductors, 1373B -
App Fig 12, 14 App Fig 12, 14
F1 Fuse, KS-19790, L3, 30A - F1 Fuse, KS-19780, L6, 30A -~
App Fig 9, 10, 15, 16 App Fig 9, 10, 15, 16
F2 Fuse, KS-19790, L3, 304 - F2 Fuse, KS-19780, L6, 30A -
W Option -~ App Fig 10 App Fig 10
F3 Fuse, KS-19790, L3, 30A - F3 Fuse, KS-19780, L6, 30A -
W Option - App Fig 9, 10, W Option - App Fig 9, 10,
15, 16 15, 16
F4 Fuse, KS-=19790, L3, 304 - F4 Fuse, KS-19780, L6, 304 -
V Option - App Fig 16 V Option - App Fig 16
FA2 Fuse, 70G, W Option - FA2 Fuse, 70G - App Fig 10
App Fig 10

Page 2
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B2. Added

R2 Resistor, KS-20084, L9A, 16K,
Q, S Options - App Fig 1

R2 Resistor, KS-20084, L9A, 33K
T Option - App Fig 1

C2 Capacitor KS-20133, L1114, V Optior — App Fig W0
LS Inductor, 1125C, Option V - App Fig 10
L4 Inductor, 1128B, Option W - App Fig 16
B.3 Removed
F4 Fuse, KS-19790, L3, 30A - App Fig 1D
FA4 Fuse, 70G, V Option - App Fig 10
LY Inductor, 1125C, V Option = App Fig 10
C4 Capacitor, KS-20133, L1114, V Option - App Fig 10
L4 Inductor, 1128A, Option W - App Fig 1%

D. Description of Changes

D.1 To improve efficiency, the K1 line contactors and CR2 to CRS
diodes have been changed in the 200 ampere rectifiers.

D.2 To reduce ripple at the output, the CS, C7, Ci14, and Ci5
capacitors have been changed, on a line-out basis, to

capacitors of tighter tolerance.

D.3 The codes of the L1 and L2 inductors have been changed.

D.4 To reduce costs and improve manufacturability, the Q1 and Q2
thyristors have been changed on the 200-ampere rectifier.

©
()]

Notes 4 and 5 have been added on Sheet C3.

D.6 Information Notes 304 and 308 have been modified.
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D.7 To correct an instability problem on the 24V-100A rectifier

with a SPL output filter, the output filter was rearranged by
removing the CU capacitor and the L4 inductor and adding the ce
capacitor and L5 inductor.

D.8- Information Note 302 revised by addition of 400 Ampere Output
information.

D.9 The reference designations R20 and R21 were interchanged on
the FS2 option board.

D.10 Relay K3 was replaced with a smaller, UL recognized relay.
D.11 Resistor R2 was added to provide loading for transformer T3

and thereby eliminating erractic action of the K1 line contactor
when one input phase fails.

F. Changes in Description of Operation

F.1 Change paragraph 3.17 of SECTION III to read "(CMZ- 208A,
Series 3 and higher) Provides a shutdown without lockout and
local (PH) and remote alarms

(a) 4if one input phase is lost
(b) 4if the line voltage drops to TO percent of the nominal."

F.2 Change SECTION III to add "3.20 (CM2 - 208A, Series 3 and

higher) Shuts down and locks out after a S5-second delay if an
imbalance develops in operation of the rectifier so that the two
transformers do not share.the load equally."

AT&T BELL LABORATORIES
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SECTION T - CENERAL DESCRIPTION

1. PURPOSE OF CIRCUIY

1.0 This cireuit charges ond floats
storage batteries by providing
regulated dc power froa an 8t souvrce.

1.02 The Jephase, 2-transforser Scott-T

connected ferrorssonent rectifier
eonverts an ac {nput voltege {nto 2
filtered and regulated dc output voltage of
20 or &8 volts of either polarity at oany
current Dbdetween gero snd the reted output
current,

2. ATYCRAL DESCRIPTION NF OPERATION

RECTIFTER CIRCUIT

2.01 The Scott-T connected rectifier

consists of two ferroresonant
transforsers, four rectifying diodes, ac
filter capacitors, and s filter inductor,
The dc output i3 obtained by parslleling
the outputs af the transformers after the
outputs pess through & fulleveve rectifier.
The output Cilter sttenustes Thne ripple
voltage to the required valus.

FERROCONTROL CIRCUTTS

2.02 The (ferrocontrol circuit--ore Dper
ferroresonant tragsforser--consists
of an sc ecapacitor, an e8¢ inductor,
trisc, 8 trisc firing circuit, and on erro-
emplifier which is coamon to both
transforuers. The switching action of the
trise simulstes ssturstion of the
transformer at flus levels delov sagnetic
saturation and theredy controls the output
voltage of the transformer., The error
smplifier senses the rectifier's outpu:
voltage and compsres it to o reference.
The difference detween the output voltage
snd reference voltage 13 the error voltaxe.
The error voltage i3 ssplified end compsres
with s synchronizing signsl odbtained froc
the secondary winding of the treniformer,
The comparastor oeutput signsl [fires the
trisc sooner or lster {(n the Mhelf cycle
depending on the aagnitude of the erro-
voltage. The sensed output wvoltage (=
theredy regulsted for changes In loac, line
voltage and fregquency, eand temperature,

THIS DOCUMENT CONTAINS PROPRTETARY INFORWATION OF ATAT BELL LABORATCRIES
AND IS NOT TO BE DISCLOSED, REPRODUCED, OR PUBLISHED WITHOUT WRITTEN CONSENT.
THIS DOCUMENT MUST BE RENDERED ILLEGIBLE WHEN BEINC DISCARDED.
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AUVILIARY POWER SUPPLY

2.03 Thne suriliary power supply consists

of [} conventional Tephase
transformser, rectifying dlodes, filter
capeacaitors, and series transistor

regulators. It furnishes plus snd minus 12
volts t0 power the control circuits and <27
volts to energize the relays for the alars
efreuits.

PLUS AXD NINUS § VOLT SUPPLIES

2.08 The plus and minus S volt supplies
(derived from the regulated plus anc
minus 12 volt supplies) consist of positive
ane negative J-terainal series voltage
regulators and filter cspscitors.

CURRENT LIMIT CIRCUIT

2.05 The current limit cireuit lisits the

output of the rectifier under
overeurrent conditions. This circuit
consists of an operationsl emplifier, 2
gener diode, and 8 potentiocseter. When the
output current incresses sbove 8 set limit,
the operstional amplifier overrides the
voltage regulating error voltage (2.02) sna
decreases the output voltage of the
rectifier.

WALK-IN CIRCUIT

2.06 This ecircuit consists of an {4

network which controls the resping-up
of the rectifier sfter the power switch has
been turned ON. The welkein circuit i3
reset each time the X! fnput contsctor of
the rectifier releases.

HICH-VOLTACE SHUTDOWN CIRCUIT

2.07 Two sepsrate highevoltege shutdown

eircuits are provided. The first
eireuit, ecslled selective, selectively
sccepts 8 highevoltage signal fros the
plant. Tne secone eircuit, cslled internal
or backeup, BSenses the output voltsge of
the rectifier, ond when this voltage
e1ceeds the specifiec value, shuts the
rectifier off. Operation of the selective
nigh-voltage shutdown circult depends on
two gongitions: first, that the rectifier
is delivering st lesst five percent of its
rated output current, snd second, that the
rectifier receives » high-veltsge shutdown
signsl from the plant.

REMOTE SHUTDOMN CIRCUIT

2.08 This eircuit consists of s relay and
a current limiting resistor., The
presence of the grouand signal on the relay
gseil shuts the rectifier off oan¢ (its
sbsence sllows the rectifier to restart.

PHASE ¥ONITOR CIRCUIT

2.09 The phase monitor circuit {ssues an
slsrm wnen one of the ac input phase
voltages has decreased 20 percent froa the

nozirsl value. 1f the (€ irput phase 1s
completely =issing, the phase monitor
circuit will issue an slarm, If either A
or P phase’ s eissing, the X1 inpus
contactor will relesse and the rectifier
will shut dewn. The phase monitor circult
aonitors esch phase separstely bY
rectifying, filtering end attenusting the
three secondary winding voltages of
suzilisry transformer T3. €ech secondery
vinding voltage is fed to 8 comparstor and
compared with the reference voltage. Wnhen
sny ac input phase voltage decresses to en
unscceptadle level, the output of the
comparstor sctivetes the phase aslerm.

UNSALANCE ALARW CIRCUIT

2.10 The undalsnce alars circuit issues on

slera {f » severe unbalsnce develops,
for exasple, if either trisc Dbdecoass
shorted. This ecircuit (onme for each
ferroresonsnt trensformer) rectifies the
seconaary winding voltages from the
ferroresonsnt transforaers and filters
thea, Normaslly, the voltages scross the
filter cepscitors sre egqual but opposite in
polarities so that the net voltage scross
them {3 gero. VWhen @8 trise shorts, the
voltage daifference between the capacitors
csuse the geners to conduct current, whiech
turns on oen opto-isolastor. The operation
of the opto-isolator activates the phase
monitor circudt.

FUSE ALARM CIRCUITS

2.11 Coach cspecitor {n the output filter
capacitor bank C1 to C8 43 gusrded by
s main fuse and an alsrs fuse. The
tnternsl Ve oand Ve are aslso gusrded by
slerm fuses. When either of the fuse slare
eireults operstes, it sctivates the RFA
relsy, which shuts the rectifier down.

RESTART CIRCUIT

2.12 The restart circuit resterts the

rectifier by means of sn externsl
signal. The restart circult i3 & oneeshot
aultividbrator that switches states when the
restart signal is spplied. The
aultividbrator output turns off the
transistor that holds the RFA relsy on,
Thep the rectifier restarts and stays on ir
the original esuse of the shutcdown has been
clesred, The rectifier will try to restart
once for esch spplicstion of the exterasl
restart signsl.

DIGITAL METER CIRCUIT

2.1%7 The Cw digits]l meter eircult pock,
J option, displays the rectifier's

output current, output voltage, or Dbdattery

voltage, selected dy & -position svitch.

CONTROL 208RD

2.18  The circuits listed delov sre loceted
on the C¥2 circult pack, 20%A Control

SEE PROPRIETARY MOTICE ON COVER PACE
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Boare circuit module.

(a) Locsl power supplies

(b) Feeddack regulator, ferrocontrol

(c) Valkein eircuit

(0) Current limit circuit

{e) Migh voltage shutdown eircuits

(f) Remote shutdown circuit

(g) Restart eireult

(h) Phase monitor eircuit

(1) Undaslance slara circuit

(J) Fuse alsra cireuit

(k) lsoleted current messuring eircuit
2.18 The FS2, CM1 Option Board serves as

an interface between the CM2 ang CM?

circuit packs and the cabinetemounted
components., It slso econtains certain
optional components and sll wiring straps
of the rectififer., The CM1 Option Board s
manufactured with sll optionsl resistors
and straps in place. Superfluous straps
snd resistors sust be resoved bdefore the
rectifier 43 places {n service.
SECTION Il « DETAILED DESCRIPTION

1. RECTIFIER CIRCUIT

1.0v Ferroresonant transformers T} and T2

{solate the output of the rectifier
from the ac input source and provide the
required voltege level at <the output
terminsls. The primary windings of Tt and
T2 asre connected to the sc input source
through makee-contacts L1-T1, L2-T2, end
L3-T3 of input contasctor K1,

1.02 The primery windgings of T! and T2 ere

connected to the ac {nput source {n s
Scott-T configuration, The Scott.T
configuration facilitates ] balenced
losaing of & three-phase aystem by means of
only two trensforsers. The Tt qutput
winaing {3 connected to CR2 send CRI, aneg
the CT: output winaing 18 connected to CRe
and CRS,

i.03 The parsilei comdined outputs of the

fullewvave, center-tap rectifiers are
filterec dy the L3 inductor and €1, C2, and
Cl copacitors: This s the standard LC
filter, Option A, for the normal telephone
spplications. If ascaitionsl filtering s
desired, the LY fnauctor (ZA Option) can de
ordered, With the C3 cepacitor relocated
to the C8 position, the 2A Option provices
an LCLC filter.

.08 The total oulput current passes

through the R?Y shunt which proviges a
signal for the output ecurrent meter, 1r
the rectifier {3 not equipped with s meter,
the output current can be messures with gan
ei1ternsl d¢ millivoltmeter connected to the
shunt terminsls, Sleeger resistor R
discharges the output filter capscitors
when the rectifier s turned off and
disconnected from the battery.

1.03 Turning the St POVIR switeh ON

applies pover to the rectifier
circuit., The switch closure operates the
K2 sna K3 (T option) relays from the <27V
suzilisry supply on the C»2 eircuit pack.
The «27Y supply {3 routed to teruinal A of
X2 relay through the 21 switch. Connectgr
J2°s terminal € connects to the ground of
the «27Y supply through breske.contact 0.10
of the TR relay and Breske.contact Wt of
the RFAQ relsy on CH2, The “CRY g¢ilode on
the CMt Option fosre suppresses the
transient voltage scross the coils of the
K2 ang K1 relays.

1.06 Vhen X2 operstes, its make-contacts 8

and 7T close and connect the sc input
voltage scross the coil of input contactor
| $ 18 When K! operstes, it connects the
primsry windings of tranaformers Tt and T2
to the ac {nput sourece through 1ts eske
contscts Li-T1, L2-T2, and L3-T1. With the
T option, the KI relay connects the oc line
t0 the ¢oil of K1 ia a sisiler asnaer,

1.07 The DSt POWFR light emitting diode

(LED), {n serfes with the R21 current
liatting resistor on the FS2 Optieon Board,
i3 4n psrallel with K2°'s coil. Therefore,
the POVER 1light (s on whenever the K1
contactor 13 closes anc ac line voltege i3
applied to the primaries of the TV end T2
transforaers,

1.0R The %2 ®ECT TEST sviteh {s wused for

checking the rectifier's odility to
regulate. When the switeh i3 moved tOo the
XL position, the output of the rectifier
should decresse. In the FL position, the
output should ineresse.

1.09 The T transformer i3 the source of

the rectifier’s internsl power
suoplies. The transformer oelso provides
signals for the phase monitoring circuit of
the rectifier. An  unbalence in phase
voltages results in lighting of the DS2 PH
LED enc in a closure on the PH ledd on the
J2A plant connector,

1.10 The A-C contasets of the K2 relay
interrupt the power 0 the Digital
Meter when the rectifier is off.

2. FERROCONTROL CIRCUTTS

2.01 An ordinary ferroresonsnt transformer-
13 capedle of regulsting its output
voltage to » fized value, thus compensating

SEE PROPRIETARY WOTICE ON COVER PAGE
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for line an¢ load varistions, A controlled Nomira! Allowsble Limits
ferroresonant transformer provides [}
regulated output voltage thsat is 2n¢ 194 through 220 Npifonm ¢
controlladble. Control is achieved dy means 280 212 throueh 254 Optior O
of the ferrocontrol circuit. [L]] 428 through 598 fption T
2.02 The control circuit for the T Fusing and ¥Wire Sige:

ferroresonant transformer consists of
cspacitors CS5 aene 15, 1inguctor LY, ang Pefer to Note bLL on
trise 01 (didirectional thyristor). When SD-R2605-01=D2.
Q1 turns on, L1 {s parslleled with CS-C15.
The resulting resonsnt discharge reverses 1.08 Output
the cspacitor voltage. This action
sisulates saturstion of the T1 transforaer The output voltsge 13 adjustadle o3
and theredy limits its output voltage. By follows:
varying the tiaing of O1's gate pulses ane
therefore the timing of itas turneon, the T1 Option Full Loag Mgz st Wo Loasd
output voltage can be controlled. The gate
pulses are genersted {n the (M2 circuit v A to 86 volts 40 volts
pack and controlled by the (feeddack v 21.% to 2% volts WM volts
saplifier,

Voltege regulation 13 +1/2 percent

2.03 The C2.1 capscitor snd R1,1 resistor for line, losd, snd tempersture changes.

on CAY' cosponent assemdly fora
snubdber network acress QV to reduce the 1.05 Cleectrical %oise
raste of rise of voltage when 01 turns off,
The C1.1 capscitor suppresses noise st the Clectricsl noise, when measured ot
gate of the trisc. The C3.1 capacitor the terminals of a besttery which has
reduces RF eaissions of the rectifier. The on sapere-hour capacity of four times the
control ecircuit of the T2 transformer i3 rectifier rating, is 83 follows:

exactly the same as thet of T1.
Standerd Filter, & Option 8% gpRNC

2.08 Terminals 11 and 12 of the TV snd T2 32 doANC Filter, IA Optien 32 GBRKC
transformers furnish @ voltage usec

to synchronigze the trisc gate pulses with 1.05 Radio Frequency Interference

the voltage developed by the transformers.

Terminals 13 snd 18 of the transforaers The rectifier meets FCC ®prt 15

furnish 8 voltage used to Gevelop ar alarm requirements for clsss A equipment.

signel 1f the two™ transformers are

operating in sn wundalanced wmode, [for 2. FUNCTIOWAL DESTANATINNG

exsmple, 83 8 result of s triac faflure.
2.0 Circuit Rreaker

SECTION TIT - REFERENCE DATA Designation Sesning
1, WORKING LIMITS ChMY Output circuit dreasker
1.01 Aadient Temperature 2.02 Reloys
Normal: 80 to 100°F
Snort Term: 35° to 120°F Designation uesning
(Short tere refers to 8 period
of less than 72 consecutive hours PH Phase faflure
and 8 total of less than 15 days
in one year.) RFAY, RFA2 Rectifier Fatlure;
Shutdown snd lock out of
1.02 fRelative Humidity operation due to @
highevoltage condition;
10 percent through 90 percent, non 8 connector not mating
condensing properly, fuse hes
operated

1.03 1Input Requiremefts

Xi Contactor for Bupplying
Phases: 3 phase, 3 wire, no neutrsl ac input power
Frequency: S7 through 63 Merte K2, K3 Relays to operaste main
contector
Line-to-Line voltage:
™" Remote shutdown

SEE PROPRIETAPY NOTICE NN COVER PAGE
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2.03 Swuitches

Designation ¥esning
POVER Main pover switeh OFF-0Y
RECT TEST No-Losa, FullelLosd

regulation test switch

RECT v/7amPS/

BATT Vv Output current, output
voltage, and battery
voltage selector.,

). __FuNcTIONS

3.01 Charges and floats lead-ectd

batteries st 2.7 volts per cell with
an up to 2-volt battery feeder 1loop drop,
and with the following number Of cells.

(a) 12 cells, Options V and X
(d) 13 or 14 cells, Option V
(e) 28 cells, Options ¥ ang M
(a) 2% or 27 ecells, Option W
3.02 Provides for connections to a
(a) Conventional power plant
(®) LINEAGET™ 2000 MCS power plant
1.03 Pfrovices (for wmanually turning the

rectifier on or off dy operating the
POWER switen.

3.08 Provides the POVER light to {(ndicate

that the K1 line contactor s closed
and that the ac line 13 applied to the
‘transformers. Provices Cfor wmsnuslly
setting the output voltage by mesns of the
OUTPUT YOLTS ADJ potentiometer,

3.05 Incresses its output eyrrent
gradually st turneon,
3.06 Lisits its output eurrent

(s) innerently to spprozimstely 12§t of
full loasd 1f the output L8 sherted.

(b) electronically to sn a8justadle 90 to
1108 of full loesd.

3.07 Provides the RECT TEST switen for
testing that the Ceeddack regulator
{3 working.

3.08 Provides the RICe, REC. test Jocks
for observing the output voltage at
the point of regulation

.09 Provides two levels of metering

(s) Digital wmeter, Optien J, fer
messuring

(1) Output currant st 2 percent {nitias}
sccurscy

(2) Output voltage at 1 percent infitisl
sccuracy

(3) Sattery voltege ot 1 percent
initisl sccuracy

(d) N0 meter provided. The output

current {3 messured vith sn erterns)

sillivoltaeter connected acroas the 1)

shunt ™ ..o resd [ 11 the
LINEACE'™ 2000 %CS e¢isplay.

3.10 Transfers sutoemsticslly to {internsl
voltage sensing 1f en externsl
senging lesd, Re or R., opens.

.11 Shuts down snd locks out on high
voltage {f

(8) the rectifier 13 delivering output
current and receives 8 high-voltage

shutdown signsl from the plant., Tnis s
colles the selective nighevoltage
shutgown,
(®) the output voltage incresses to

(1) 26.9 volts, Options V & X

(2) 1.2 volts, Option ¥

(3) 86,9 volts, Options W & M

(8) 65.9 volts, Option W,

This 13 called the Odackup high-
voltage shutdown,

31.12 Shuts down and locks out 4f 3 fuse
foils.

1.1} Provides for shutting down the
rectifier remotely.

.18 Provides for restarting the rectifier
resdtely.

3.15 Provides for visusl and renote
indications of rectifier failure.

3.16 Provides {solation between the
rectifier {nput and eutput.

3.17 Provides an output etrcuit Oreaker

which closes its alsrm tersinsls when
the bresker hes tripped.

1.18 Provides local (PR) and remote slarms
(a) 1€ one of the input phases is lost

(d) If & trisec fails.

SEE SROPRIETARY NOTICE ON COVER PAGE
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3.19 Interfaces directly with both
conventionsl snd LINEAGETM 2000 MCS
pattery plants.

a. CONNECTING CIRCUITS

a.0t Connecting circuit {nformation can bde

found in the Equipment Design
Requirements Practice (802 - Series) of the
specific plant.

8.02 SD-82588-01 LINEAGETM® 2000 nes
Controller

ATST BELL LABORATORIES
DEPT 52881-PPU-TCC

<p-82603-01 LINEAGET"
Discharge Circuit.

§. TAKING EOUIPMENY ouT_Of

2000 Charge and

SERVICE

§.01 To take the rectifier

msove the CBAt eircuit
resove the ac input fuses,
the J2A connector.

SEE PROPRIETARY NOTICE ON COVER PACE
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out of service
presker to OFF,
snd disconnect
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