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9. Technical Specification reviewed for changes

10. 50.59 checklist or Safety evaluation completed
c,cLOL < 4g ct n

11. Restr1cted equlument 11st revIewed <~~

~ES

~~ES

YES

NO

ONO

YES NO

YES NO

YE NO

YES NO

~E NO

~ES el NO

YES NO

ONQ

NO

If any answer to questions 1 thru 11, "NO", please explain

17. Panel layout drawing affected

18. Panel Bill of material drawing affected

YES

YES

12. Appendix 'B'etermination required YES

13. Vendor drawings affected ~~bCB +CHES

LI >0-

14. Vendor Instruct1on manual affected' . uLr1ifo t-b +

lg BIII f t I Id Ig ff td~ YEB

d

16. Hiring drawing affected YES

ONQ

NO

NO

~NO

QN)

~NO

~NO





19. Electrical single line drawing affected

20. ESK's atCected

21. LSK's affected
I

22. PAID affected

23. Protective relay setting drawing affected

24. Annunciator elementary diagram affected

25. Annunciator window engrav1ng affected

26. Human factors manual review/change required

27. System descript1ons affected

28. Engineering specificat1ons affected

29. Installation specifications affected

30. Electrical penetration assembly drawing affected
1

31. Any A.C. electrical load added/changed

32. Any electrical calc. affected

33. Any D.C. loads added/changed to batteries

34. 6attery load calc. affected

35. Any loads added/changed to diesels

36. Diesel loading calc. affected

37. Any non 1E loads suppl1ed frea class lE buses

38. Isolattoo devices considered for non IE loads
ic

~:.'9.

Any cage added/changed/del eted
%¹

40. Cable schedule affected

41. Any raceway added/changed/deleted

42. Raceway schedule affected

43. Any new load added to the ESK control circuit

44. Control transformer rating affected

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

QN

~NO

+NO

~NO

QO

(Qo

Qo,

QO

~NO

(NO

NO

ONO

ONQ

(QO

ONO

QO

(QO





3

45. Control circuit fuse rating affected

46. Starter stZe affected

47. Hinimum cable size for starter affected
I

48. Motor overload heater affected

49. VBS load list affected

50. PGCC fuse list affected

51. Hotor overload heater list affected

52. Parts procurement required for Unit 2 simulator

53. Critical drawings affected
'4.

GE PGCC wire list affected

55. Remote shutdown panel affected

56. Isolator data base affected

57. LOOP dtagrajl affected

58. TLO affected

59. Set point data sheet (SPDS) changed

60. Set point calculation performed/changed

61. LOOP calibration report (LCR) affected

62. PHS computer I/O List (IHC-4) affected

63. Radwaste computer I/O List (LHS-120) affected

64. Annunciator data base (IHS-20) affected

65. ERF/SPOS'lEQP tepacted
1

66. R.G. 1;9T impacted

YES

YES

YES

YES

'YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

QO

+O

~NO

~NO

+NO I

~NO

+O

(QO

Qe

~m

N

~NO

ONQ

QO

QO

~NO

~NO

~NO

~NO

ONO

67. Site engineering notification required for red lining
of crittcal drawings (Non-Hod. EOC's only)

If any answer to questions 25 thru-67 'Yes', please
resolve before issuing design documents.

YES NO
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Schematic Diagrams 6 Assembly Drawi"gs

Installatie ~. drawings
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Inverte'r Panel Schematic
DC-DC Converter Schematic
SS Drive Boa d Schematic

SC'R Cate Drive Board Schematic
Alarm Logic Schematic
Charger "A" Logic Schematic
CHarger "D" Logic Schematic
Static Switch Logic Schematic
Oscillator PCB =.SHz Fixed Schematic

PY/hl Analog Logic Schematic
19 3 Bridge.piVi41 Logic Schematic
10 3 Bridge PWM Drive Board Schematic
Fuse Sense Board Sci;ematic
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La~p doard Schematic

Card Cage Backplane
Transducer Schematic
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WORK lNSTRUCTIQNS FOR THE UPS/PLC iAQDlFICATlONS
UPS 253-1-lv6

'..isure that all parts and necessary documentation are on hand. Read and

ui verstand the instructions fully prior to starting any work and insure all

questio!: ~, e answered.

The following is a list of all related parts and drawings:

Ref. Description

DAl-J85 Fuse Blown Lamp Board
Molex Connector Pins

Socket
DAl-C!i6 Capacitor .47uf-400V

Jracket - Capacitor

Part No.

54".0050-01
109-010-6 X
856-309-11
822-474-04
9481055"Ol

Qty.

1 (Rev, C)
3 (ON BOARD)

1 (ON BOARD)

1

1

Control Bo=. ', 648-100-40 (ECN 6310 - Re.'. C)

C44 Capac>tor . luf-500V
CR3. Zener diode 12V

RE,t O'Y - +8> >-
Document Title

821-5CP -Pl 1

843-474"2X
'i

y 4 -?i5
i ~c g +~77 EC
pZwz'Z
sa<3

C'. o.:. Schematic UPS 235-1-1!'<
R!ght Si ..e Plate A~ay UPS 253-1-106
Right Plate Dist. UPS:35-1-106
Control r.'ard Modif!cation (ECN 6310)

C! -gati ol Card Schematic
Apr ropr iate Wire List
B; acket - Capacitor
Lamp Board Assembly

Lar - 3oard Schematic

543-625-60
5431249-01
943-381"20
648-100-40
648-100-60
543-625-50
9481055-01
5430050-01
6430050-01

(Rev.
"ZCN
(Rev.
(Rev.
(Rev.

J)
PENDINC
E)
G)
E)

(Rev. A)
{Rev. C)
(Rev. A)

*Red-line attached
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Assemoly Instructions

Open the door of the distribution cabinet after insuring that all power is
completely. terminated into the unit and rechecking any possible input feeds with
~ volt meter,

Using ".ignore 4-1 as a guide, drill the appropriate holes in the right side plate
assembly for" placement of the fuse blown lamp board. Utilizing the drawing on
Figure 4-1 and the right side plate assembiy drawing, install the fuse blown
lamp board with the appropriate hardware as indicated. After installation of
the assembly, check to insure that the LED is properly positioned to indicate

'isuallyir the unit. Recheck all screws and hardware to insure they are all
secure as required for proper operation.

Wirin Instructions

Right Sici. Plate Assembly:

On the right side plate assembly drawing you will find the indication of
placement i>r the DA1-C86 capacitor. 'older one end of the capacitor to the
DAl-J81 conne"tor on pin 16 or T being sure to in::tall some insulating sleeve
material over any bare lead wire. It is important t> minimize excess lead lenath
to in~u minimal mssible movement in case of vibr~tion. Again insuring that
any oare lead wire is covered, attach. an ~pp~opriately sized ring lug connector
to tne other end and secure it to the indicated chassis mount screw. Install
th~ capacitor mounting bracket as shown on the assembly drawing, utilizing
sorr - ';;m of approved insuiat'~g material to minimize movement within the
clamp. '.abel the wiring as indica+ei," in.the appropriate wire !Ist.

Fuse Blown Lamp Board:

Connect ti:e following points with the proper wire size and hardware using the
wire lis'. as the numbering cuide. DAl-J81-22 on the control board connects to
the DP,l-J8.-7 terminal m the fuse blown lamp board, DA1-J85-1 connects to
the DA1-: B86-10 terminal with the DA1-J85-3 connecti in terminated at the
DAl-TB86-ii .erminal.

Control Can;,Modification

The controi card in each unit must be modified to accept the new diode and
capacitor added to allow prope. operatior,. Refering to ECN 6310, place the C44
capacitor and CR31 diode as shown in the literature. Be sure that any residual
solder or other contaminents are removed from both sides of the printed circuit
board prior to attempting to use it.
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Relay IUiring Verification:

The OAl-Kl relay wiring should be checked to verify that it is per the wire
list. This should have DAI-K1-1, connected to C83(+), DA1-Kl-4 to C83(-),
DA1-Kl-15 to DA1-TB81-]6 and DAl-K1-14 to DA1-TB81-2. Place all wires as

listed and remove any not indicated as shown
c5«~z~s4 z~,

(Zemlya

~dc)
Testing:

Verify complete operation of the modification by a full operational test of the
Pl C system. This should include full range tap changes, rapid voltaqe
flue".uations, fuse failure simulations and any load testing felt necessary by the
site engineer.

Please insure any ques;ions or concerns are completely 'answered prior to any
work being started. Elgar will pr~vide, at an additional cost, technical
assist-nce on site if requested.
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Sai>tember 21, 1988

Niagara Mohavcic Power Corp.
H'~o 4lile Point Unit 2

Lake Road
Lycoming, <"lew Yor k 130<13

Attention: Ed Dunn

ln analysis nf the UP$ /PLC Moulfication now being implemented at your sice, lt
was found that the 2ci r <

~2ciVDC relay (Blear P/<8 961-lYW-70) c:ould so<netlmes stay
o 6eneralzed on a us<'. a co i ','ll nd't'on T»ls was dot rmincd to be due to a ~ to

VOC residual voltage on th coll "'iicii is above the 2 '.o 3 voit drop out point,.

l' . t ~ <hiS COnditfOn, We haVe Changed tO a 4BVDC relay (El<''Sr P/N. c ollmlflate! '. <s

861-1YW-25) of similar tyPe, The PlcicuP voltacge of 20VDC- i y- is met b the
glnlmcim 24YDC on the c;ull with a igood fuse aiid the 10VDC drop out assures
opening with lhe 5 to 6 VDC re idtial voltoac.

Due to t,'>c icientlcal size and lype as th~ ~rlc3lnal relay, there ls no effect on
the quail tication,

To install tlie n~w r clay, slraply re<nova the retaining spring, urplug the relay
from the suckc;< ~n»i<:n r p'k . 0 'Ll i '""lac- the spring. All wiring and marki'ngs remain
ti 6 samQ a

P!L > hL ii1vdify;Iour pal'1 s is i ~QI 'u reflect &c <e~ rei-" par: number in your
I'ocume<ita tion.

,r yciu ne u urtll I'ss<s,,ance,u f 'tl '' 's.'ai".ce feel free to contact t:liar 'or any questions you
in."y have.

Sincerely,

8 'b Par r l sr.
Custer<net Sar vico L'r qlnecrlnci t'ahaiger
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QSY-PART NO.

3 2 C

a
NvaEAu Smov aaaan

T]TLE

L~Rt CIIIT -ILL I LI Tt- AS
IHT. J OF%
SHT.~IS&3IZE

BZEMV
fsrlASM

F.3RiCA
HEGKED

D.:TE
r

ORATE

P J.. ENG. DATE g ]q ~~

RE3 . Oi 02 OS .38 0704
ASSY.DASH'O.

06

REVISIONS.

DESCRIPTION e:aav..n DATE
g(

I
~

L'p

IC(

r (v.
~ if'>

g'(

C.'IS

(

'.>3((

ITEll
NO. 04 OS 04 06 06 07 08

ASSY.DASH NO.

E.CA &475

ASSEMBLY DESCRIPTION REMARKS
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IkiCH 'CgD(O

I-2-87 F/R
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MATERIAL
ITEM HO.

431 249-01

SINGLE LEV"L PARTS LIST

UMDESCR IP T IOH

C RIGHT SIDE PLATE ASSY S EA

LEAD ITEM
TIME TYPE

0.0 6

GROSS
P .QMT

LEVEL MATER IAL
ITEM HO-

DESCR IP TIOH ITEM SEQ UM

TYPE HO.
QTY
PER

01 943-381 -20
REFEREHQE DESIG

02 648-100-40
REFERENCE DESIG

01 . H822105-58
REFERENCE DESIG

01 822-1 05-58
REFERENCE DES IG

02 991-191-90
REFERENCE DESIG

01 H893601-18
REFEREHCE DESIG

01 893-MS1-1 8
REFEREHCE DESIG

'E/H RIGHT S1DE PLATE

G/N REG CONTROL BD ASS
JB1

CAP FILM 600V 5%

C84
1/600V 5% 7A2G105J 1MB

C84r85
A CONTROL TRANSFORMER

T84>T85
~ TBL 601 18P 20A 1100V

TB81 ~ TB86
STR IP MS601-18 KULKA

S 4

S 4

4

h 4

S 4

09'A
10. EA

11 EA

11 EA

12 EA

13 EA

14 EA

.

MA>ER IAL
ITEM NO.

5431249-01

SINGLE LEVEL PAR t'S LIST

DESCR IP T ION UM LEAD ITEM
TIME TYPE

C RIGHT SIDE PLATE ASSY S FA 0.0 6

GROSS
REQMT

LEVEL MATER IAL
1TEM NO..

DESCR IP T ION 't,'TEM SEQ UM
TYPE NO.

QTY
PER

01 N858313-02
REFERENCE DESIG

01 Hb'342-10
REFERENCE DESIG

01 943-376-20
REFERENCE DESIG

01 H84799G-3X
REFER "i'i~E DESIG

01 N8261 4 2-82
REFEREHC." DFSIG

01 109-458-97
REFERENCE DESIG

31 943-490-20
REFERENCE DESIG

FUSE SLO-BLO
F82-F86

FUSE HOLDER
XF82-XF86

FUSE BR&.CKET D IST

BRiDGE FWB 30A 20QV
BR81

AP ELEC '400/100
C83

DOHI USE:SEE 896-CMC-22

EDGE CONN BRKT

S 4

S

S 4

S 4

S 4

15 EA

16 EA

17 FA

18 EA

19 EA

20 FA

21 EA





. 51

MATERIALT ~

~ITEM NO.
31 24 9-01

E~G P

~ '..: ]
DESCRZP TIP', UH LEQO'TEM

TYPE
C RIGHT SIDE PLATE ASSY S EA 0.0 6

'GROSS
"KQMT

LEVEL HATER IAL ~

ITEM HO

01 109-TCS-S8
REFEREHCE DESIG

01 856-8BD-S2
REFKREHCE D SIG

01 H8611 Y4
REFERENCE OKSIG

01 H86127E-1 5
REFERENCE DKSIG

01 861-20C-25
REFERENCE DESIG

02 5430050-01
REFERENCE OESIG

01 822-474-04
REFERENCE DESIG

OESCR IP T ICN ITEH
TYPE

SiIPPORT CS .5 "HN6SCW HY A 4

CONN 22/44 EYELET

RELAY 4 POLE 2 AHP
K I

RELAY SOCK ET

S

S 4

20C250 HOLD OOWH SPRING A

A FUSE LAMP S 4

CAP WRAPFIL 5/ 40CV .47 A 4
C85

SKQ UH
NO.

22 EA

23 EA

24 KA

25 EA

EA

27 EA

28 EA

QTY
PER

L.ZVjeZ pA cq El2.. 7-~ i S ~.DK

.
SINGLE LEVFL PARTS LIST

MATER IAL
ITKH HO.

5431 249-01

OESCR IP T ION

C RIGHT SIDE PLATE ASSY S

UH LEAD ITKH GROSS
TIME TYPE . REQHT

EA 00 6

LEVEL HATER IAL
ITEM HO.

DESCRIPTION ITEM SKG UH QTY
TYPE NO. PER

01 9481055-01
REFERENCE DKSIG

01 :'-400-8X
REFERENCE DES IG

A BRACKET-CAPACITOR

SP ACKR 1/4X1/4 CL 8 A 4

29 EA

30 KA

EHO OF REPORT
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bO O—
TITLE

C '-U'SE. P 5
SHT. 3 OF

SHT. % SIZE
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a3MiAV
DRAWN gp
CHEGKEO p LLQg)~LQ~j'Q

DATE (~ rig g(
DATE Z,-) (

PR +.Pcs WL )Q
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DATE~2.- )i-r~

RE V.
ASSY.DASII NO

01 02 08 04 05 OS 07 08

8 EVISIONS

D E 8 G R IP T I0 N

Fgg gz 52
FcA c l2~

DRAFTEA CHECKEO AH%OVEP

ZAPIE z +gal
PAVL

~c-'r/-s

ITELI
NO.

ASSY:DA8H NO.

04 0801 2 OS 07 08
ASSEMBLY DESCRIPTION REMAf:KS





~ i

MATER IAL,
ITEH HO

HATER IAL
ITEM HO.

r,".0050-0 3

LEVEL

DESCR IP T IOH

C r USE LAMP

LEAD
TIME
'0 0

DESCR IP T I OH ITEM
T i'PF

gt
g ~

t ~ %r ~

SINGLE LFV~:.L PARTS L IG,
/'i

ITEM GKOSS
TYPc REQHT

UM ) I"(
PER

01 9430050-01
REFERENCE DESiG

01 6430050-01
REFERENCE DESIG

01 H8231 06-71
REFERENCE DESIG

01 N845400-4X
REFERKHCE DESIG

01 H848558-03
REFERENCE DESIG

01 856-1 09-1 2
REFERENCE DES IG

01 H8031 82-05
REFER ENCE DES IG

B PCB FUSE LAHP

A SCHEH DIAG-FUSE LAMP
REF

CAP TAHT 1 OUF 50V
C1rC2

D IODE 1A 400V
CR1 >CR2

LAMP AMBER LED
DS1

09-72-1 091 MOLEX 9P HEA
J1

RES 1M 5Z 1.8K
R1

S

S 6

4

A 4

09 EA

10 EA

11 EA

12 EA

13 EA

14
t

SINGLE LcVEL PARTS LIST

MATERIAL
ITEM NO

5430050-01

LEVEL HATER IAL
ITEM NO.

DESCR1PTION

C FUSE LAMP

DESCRIPTION

UM LFAD
T 'ME

t t ~t I

ITEM SE@
TYPE NO.

iTEM
TYPE

.IH

GROSS
REQH i

QT"
PER

01 NS49782-4R
REFER cNCE DES1G

01 894-616-6C- - -«
REFKREHCE DESIG

01 110DA04-08
REFERENCE DKSIG

0 I 111DA04-01
REFERENCE DESIG

01 111DE04-01
REFERENCE DESIG

01 1120804-01
REFERENCE DKSIG

856-309-11
„REFERENCE DES IG

REG S. G. 3TERM T066
U1

T066 HTSK 6166C

SCREW 6-32 PPH 1/2

MASHER N6 FLAT

S

A 4

H if

MASHER Nb INT TOOTH STA A

NUT M6-32 STD HEX A 4

09-50-3091 HOLEX 9P SOC A 4
P1

16 EA

17 EA

1G EA

19 EA

=0 EA

22 EA
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UEL MATER IAL
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C FUSE ! AHP

DESCR I,P T Ill.'( f ( EM SERAI i/rf
)'YP E

tl i

PER

lJM LEAD IT EM GR OSS
T IMI'YPE REAM 7

E» (0.0 4

(:)'1 '1 09-(3'i 0-6X
REf ERENCE DESIG

(1 "I '1 '1 3'I 2'1 6-99
REFERENCE DESIG

TERMINAL MOI. EX

WERE M!3 16 6i)0'J WI-I I'

c~3 EA

A '~4 EA 3

END OF REPOR T
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O'I 9430050-01
REFERENCE GES I 6
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REFERENCE OESZG

O'I N823"l06-71
RFFERENi'E k)ES IG

01 N845400-4X
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REF .

CAP TAt<T 10UF 50V
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CR1 r CR2

LAI1P AHB ER LED
DS'1

09-72-1 09'1 thOLEX 9P HEA
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RES 1Iil SZ 1 . 8K'1
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S 4

8 4

09 KA

1(7 EA

11 EA

'l2 EA

'13 EA

"l4 EA

'15 EA

2

.
SINGLE LEVEL PARTS LIST

HATER ZAL
ITEM NO ~

5430050-02

OESCR IP T ION

C FUSE LAMP ASSY

Ut'EAD
T ItlE

S E.'. 10. 0

I TEiH
TYPE

GROSS
RE@Mr

LEVEL HATER IAL
ITEM NO.

DcSCR IPTEON fTFH
> > rg(rt.

SEQ
t'O .

UH QTY
PER

ON N849782-4R
REFERENCE OESIG

01 894-6'16-6C
REFERENCE OESZG

01 1 '1 0DA04-08
REFERENCE OKSIG

01 111DA04-01
RKFERENCE DESIG

01 1 '1 1 DE04-01
RcFKRKNCE DESI G

Q1 '112DB04-01
REFERENCE DESZG

01 856-309-11
REFERENCK DESZG

REG S.G. 3TERH T066
U1

T066 HTSK 61 66C

SCREW 6-32 PPH 1/2

4IASHER ¹6 FLAT

i >
>t

A

4JASHER ¹6 it<T TOOTH STA A 4

NUT ¹6-32 STD HEX

09-50-3091 MOLEX 9P SOC A 4
P1

'I 6 KA

'17 EA

'I 8 EA

'19 KA

a0

21 EA

22 KA
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A. i'r

A ~'r

c'3 EA

EA

ENO OF REPORT



F„



l'j
r:,

I
~

MATER IAL
T. TEM NO.

430050-03

OESCR IP TION

C FUSF LAHP ASSY

liM LEAD
TXHE

IQ.Q

ITEM GROSS
TYPE REQMT

'VEL MATERIAL
ITEM NO.

DESCRIPTION I TKM SEQ UM,QTY
TYPE NO. P ER
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REFERENCE DESIG

NUT I16-32 STO HEX

W IR K HS 1 6 600V WHT

TERMINAL HOLEX A 4

SCREW 6-32 PPH '1/2

WASHER N6 FLAT

WASHER lt6 INT TOOTH STA A

16 EA

'17 EA

'18 EA

'19 KA

20 EA

21 KA

ENO, OF REPORT





0(ICI(PI10((

Sac SHT
0(I[ APNOVI0

19

«~% ak

2i
(22

2s (~)

0
0
0
0
0—
0
0
0-
OO-

-(cd

0"

(y) 2o

-CAXSISLV COI PO.(un TO
TLIRT L5o'LTov. OF asL, Ib"PoRC
ISL'$1(SLI (ILCI 'fo a(OA'T . as K.
CO'.ORNACkl CO: I - 4 AILCAAC
SR C . LOOsc(O'2'}.

I. POlZ NC.S(GSII (LIIC (-< OeICI ~

4 4 IooSo-ol.
Sio i'( uII(.65~ cia(P Ra(JI N~e ~I DRIP(CI>

ISC ~ \ ~ IC IS ~ Ilk

(CA(DACI AOISSN(55 DISS(4415( SI(CVS(D
ONAIAssOAs Ak( Ae NCN(5

IOI(DAA(($OA
D(CNAA(5 ~ ksc(s(r 5 Ass(1(5
SIC 41 15(II DS(

kkl OIO
DO AOI S(ll( IS45 CNA444

INS51 ASAO( 1OD.

PAM<M'Z
CN(CA(D

A(I( k551.

AAVISCAISOA

O'I(O C ~

lkkI(SAAI
PAID( IssC

OA 4(a
s

~N %44«seN AIIACNA N ~ s 4 4 I 4 Is
~ IN ~ III ff 4 Isk ~ (4 AN ~ 4 ~ 'H

~44 ~ I~ ~ S ~ I~ I 4 SI ~ l4 ~ ~ I~ ~ ~ I I ~
~Sl ~ Sk ~ ~ ~ IH ISNAN 4 SS ~ I I~ ~ SI
~ 4 4 ~ Ae 41IN 4II IAI NN se C ~ ~

SAS44 I» ~

I44$ (

(70, I i ~9
I

ILEF LQ

aaILEL(i A 0 LL

Ok 1 (
<O ~(sa

'2 I( Ial
1

~A

NUCLEAR SAFETY '.RELATED

ELGt9
AGEE.mBL t

FUSE LAMP

AI( CIF 5

5l(C COOCDI(A(.lsO OkksssssCAO 4(V

C 25965 s4 oo so C





COCCI IIR
AIIIIRC!5

CCSCRCCIRRC

SHT
OCII RIISCO50

QS

!A~, ZEl D DD Q

4

'CN (~)

0
0
0.
0
0
0
0
0-
0

0- 4N
'L I

I

0
O.J

(>) c4

loFT-

e
0
0
V
~n

c!44, Ill'STALL I rat) (Dsl) RRoNA
CSRCCSI1 OINK. ~

4<' kerR!SIILK CO!Ill OISSII 4

1546 . ho1Tom, Or ul, e,S,=ORa
II}'GALLIC}IA'O.",Slet 1 IllK.
codaoRu c L cos-v raaR GLc AR
$FN=C . L OO DSO2'}.

Iolal ASSC.

IIIRCSS OINCNRISC SICCNRO
OIAICNSOI 5 ARI tf IHCffll

ICRCRANCCS Ct»
CCCfaaaIS CRACCIONS AACICS
'S ~ Ol la)l N Clt

.R 4 '!IO
I I ~ .I SC*fl !f45 Dfaoa 4

N I

CORI RAC I NO

lollllaAOC IOI
AttROAAI Dali

DRAWN

CNCCRCO

~ROI CNS

Oa Rll

Fuaieac ~CC.-~ ~ll
S( ~ Lh

ReF i'7
RRF

I ~
F!RF II iQ,

vlFYJ A A NUCLEAR SAFETY. REl ATED

~f'-CQCZBQ

P.55K.Meal (

FUGE LAMP
FOR NC.IIESCSA>IC ~me eRAICI.

44wooso-ol.
5}O1E$l.uN =55'lIIERV}I ra 5F C)flf

AttlICA5 CIN

w4 AN 4N4N ~ I IN4 ~ 44 a AN ~ 4 4 IAW ~ ~ INI 4
NW Wa fa ~ AIIN I I~ fo A Ml~ ~ ~ ~
AAW Iof NI ~ I4 AW NNO ~ ~ «NI ~

~ NWI aa of'k 4I ~ ~ - WNA ~ C»o
~ fNofARI ~I~ ~

Iffa ~

SAC'OOC IOCNC NO 4 a RCR

p5g6g . s4>c gc Ic [
SARCX 8 OF 'DSlall I





1

-cp- 0
0
0
0
0—

4

0
0

'J //
()Q~

ISX Q~a

RE.F 2l
2O IZGF

ttEF l9 I

I ul REF

SCEF

Vialss A BL

IOFT

NUCLEAR SAFETY RELATED

AFH.'t tlE.patbidV C'O(v(Pc s(sl& tO
:tltE taO'tTOV, . Of ul, C FORE
IA9tA1 (.1(tt( .tO.- 11Ef '1" ((11'

COStFOgM A( (.'OC't PE(- E( tisAK
SPGsE 1OO )O'2 g.

'OlZC.(tEMAa(< r AE t(Vlh.
445oobo-ol.

tlO1EOI U(ll E5 4 Oil(EIUS(l(«E, APE L(fl-t1

Ital~ t« ls ~ laa

Kal ANI
AttlSl s(N

I i(O CN

L vaw I4 Lss ast ~ vr n va4ss ~ ~I
~ ~ 4 ~ I IVAA 4 4 ~ I ~

~V as Il I tlllal a a sl ~ I ~ r Vrla ~ Ins ~
la ~ W ~ ~ 'I ~ la Ar I4 ~ ls I~ ~ II~ Ivv I ~ ~ ~ a(In rsl IVI r vrtvs I ~
~I VILAI4 a ~ ~ Isa

O IS'IL(I .IS( St(CVI(O
I I ~ OLS Ar( ««CACS

Isa(aar(IS («
lal ~ VS I~IIGAS Atra($
la 4l a lail 4 Il(a

aa ~ 4IC
IA 41 Aas( IHIS Oaa,«4

~IAAI Al

lrrOI

P

coasalc( ao
IN(II(AC( (Oa

AIVIIOIAl
Oalrr
CKCa(O

44( irt
OaA

~C= C:
Is 1 ~

«sOI ILC .n ~tV
~ W I~A

p &GE.m&1-%
FUR(= LAMP

SIA COO( IOSLI,IIO CNAIAIASAO lsl V

(CIA( SK(l 9CC g
25965 54 50 5o C





llR SCRIPT IDII

REVISIONS

DAIf AI'I'RDYfD

A eve, R LGA&c. .<--/!-8j vip'a~+~a'i,

CP 'Z
2Gl 0

Rl
oz:, lg

U(
+4y

+ cl
:. Im.II;
Sc g'

CZ
los&

:~of

R I .IID "C05I 6.K—:PR.
ASSI:-MPH ( -;( h AD -C2 QE-

.DVJG 54OOO~O OdL.g-
got@.<=

PC'50IRII
NEX'T ASST. USED ON

APPUCAT ION

Ial avoavatoa c Illollp I ~ I ~ 014 allo ~ IvN a ~ IQ taoal ~ Ia Ot llc ~ (oavaaalaN aao Iallu
uN aavu latallll~ Ca IIO IO ~ I 0 ~ IO II~ II~
CO la~tat IICaa Caat01 IaN 1lll~ I~ aa ~ tallat
taaaa luat PI IN» pll ~ ~ ~ v aaa ctpa ac 11 ~
~INO %ION aavfl IaaallO

COPIACCI IIO
I 'ISI v COC COIC

PAAOIAI
OAIIIII N.O kli

.0
Ia o

ACI tt tttcavv
OO IIO'I SCuC Ita5 CACO"*

uaICAtu.

IPOSIC

IPIICSS OIIICA SC SPCCIIICP
Caagw~ Aaa ~ 0 IIIS

~ IOICAatICCS Ole:

OIcpluS IAICIIOr5 OACICSll - OI A INI II11ill0 OIO

PIII

Ar
'J.
-v.t7

Qugg~j~~i(/g>
CM=.~~tIC I-.l. E ~A.M.—
Um'-

LABAN,

P
SIZE I CODE IDENT.NO. OIIASVIIIG HO

B 2596$ 645ao=oc
Svmf l4ESH» SIICf1 I ~ I-

NUCLtAfC SAFFT T f!ELATED



'I



RECORD OF REVISIONS

DOCUiafENT TITLE:

PifPC FILE NPiSER: g k 2 0 P SUP C> I FILE SEQUENCE NUMBER: gCQQ

REV. NO.

c"0

REVISION SUiiRY/~RKS

PJ+~ Z scab~

RETSSUE INSERT SUPERSEDES ISSUE DATE

rnid'7
ois~os~z - '~l"la~

INIT.

uq~g ~ PI b-I>O
@pl~ ~@i>~ 495-SQ

'5Q 3 I2~

MIC OFILMED- ~%./~~

wev 4 o(.hi f9c)

FGR l FGR glGN IV

RECEIYED
JO NO; 12187

JUL14 1S87

~ -DOCUMENT USER:
CONSULT DCIS TQ

OBTAIN LATEST
ApP LICABLE DOC 0 Mc

~ INFORMATION.

CAUTION: HEN USING S ARE PARTS

LISTS, CH CK WITH VEND R PRIOR TO

ORDERIN TO VERIFY PA NUMSERS.

VEN OR DRANI S CONTAINED THIN THIS

DOC MENT ARE ONSIDERED FOR I FORMATION

ONL . DOCUMEN USB MUST CO SUI.T THE

DOC 'MENT CON ROL SYSTEM TO BTAIN

LATE T DOCUME INFORMATION.



P

"1,~ i,
4~+~ W~,~l r



RESPONSIBLE NMPC LEAD ENGIViEER Q /7IE~~ (( 1 t f3 Jy

NMPC VO. E ~Q D PA~ Q.P C'/
FILE SEQUEViCE iVO.

tofgP PO. ~/
INITIALS

PROBLEMS IDENTIFIED: 0 '~Q Q
a

P

\ vv I

RESOLUTION:

ZLL. C-Z f;7 o OK 7+/ /7/e
~SZ f - EM o Wa'5;uC. ~ SC.nJ ES

OWE 5 f're. rJ 0 n)L, P-, D-l O CEDE lit
5 gVO/ I /. / os'C-. H

n)C ' 2 S.

NOTE: All problems described on this sheet have been identified by SSDC personnel as
t'.ose which requz. e Engineering Resolution.

Submitted by:

SITE ERVICES D UMi ENT CONTROL

Continued on attachments: Yes ~No

Date

Page ~ of ~

e«. ~ ~ . Vr e r e ...Pa V:WarVirv~.eel . Ore f Via fgi a r. rr Vige ~'~,:Vg ~ '. ~, ~ ~ V,e, e. r ~



t



VENOOR MANUAL OKSCRTPTION

COMPUTER OATA ENTRY

4 tracking No: f 'gQ'g
NHPC Manual WP'2828VCC) <PV'SuP C~ )

Parent manual No: P~t 'olt No :

SR/Q/NSR: ~~ Approval Oate:
' / EQ LISt:

Yendor: L&re4 E 2.o Zoo ) Nanf. No. (NRRDs>:

Comp. Name: LrrJir 4r /T n T>~ 4 4>pgPP Type <NPRDSl:

T/H Name:

'/'I

aequi p S/N 5 gg Mv ~~4 Spec

Hodi fI cation No.:

"Systems:
~V

"Epns:
~PY e' F'S ~

II

e~g~LrPS p

"Reference Maintenance Procedures:

WZ-E'/w- Aaua35 n Z-EPe -
a>-9Y638'Reference

Oraw1ngs:

Rev. No.:

Ree. Date: ~IF l/ j+e

AIZ-Fr~ AN-~nr 6W.

Hanual Appl1cability:
SE'c nn ~7 M~ac

Contents/ ason for Change:
Ei dRC nJ/S

" Add add1tional sheets as requ1red.

01st: NMPl Configurat1on Hanagement
NHP1 Haterials Hanagement
NMP2 Halntenance Oepartment

0169T NO-l70-1
Rev, l 08/82
Form Revised ll/10/87





VENDOR MANUAL PACKAGE TRANSMITTAL SHEET

TRACKING NO. OO P 7

TITLE OF'EÃ8sc.D~S M8~~i c/9 nJC E

VENOOR OOC. NO. A 5 253- - /O6
APPROVER:

OATE /0 i2 9 ~88

Pglid c ilies/oc

UNIT NO. 2

RECOMMENDED REVIEHERS:

MECHANICAL MAINTENANCE:

ELECTRICAL MAINTENANCE:

I 5C:

OPERATIONS:

LEAD MECHANICAL DESIGN:

LEAO ELECTRICAL OESIGN:

LEAD STRUCTURAL OESIGN:

EQUIPMENT QUALIFICATION:

LICENSING:

OTHER:

NUMBER OF COPIES TO BE MADE:

NO

RECOMMENOEO REVIEHS
(ATTACH. NO 170-4
SECTION/PARAGRAPH)

PREPARED BY: oE 2ÃlC 8 c/
Responsible Engineer

For Review For Approval

Reason for proposed revision (If applicable):

e /RcED
6V- /2.v

—9o
rdc - - oo5Y

Comments:

SE'nlQ ac - o
5 Us'5

O~L ~ Th'E

0169T NO-170-2
Rev. I 08/87
Form Revised ll/12/87



0



VENDOR MANUAL REVIEW ANO COMMENT SHEET

TRACKING NO. 2. 0 9'7 gpggpgZoaS(M~i >TAX~»~cE
TITLE: I-r wu / taxes ci -sco~

VENDOR DOC. NO. %PS 5 - / /06
MANUAL REVIEHEO AGAINST:

UNIT NO. 2

Procurement Document

Technical Manual Review Sheet (Attachment
NO-170-4)

NSR to SR Upgrade

EQ Report

Standards

Maintenance Procedures

Other Technical Reports

YES NO N/A

( ) ( ) ( )

(W) ( )

( ) ( ) <v)
( ) ( )

( ) < )

( ) ( )

) ( ) (W)

Reviewer's comments: (Attach additional pages as required)

.Reviewer's Signature

Comment Resolution (Vendor contacted [Yes] [No])

Date

0169T

Resp nsible Engineer Date

NO-170»3
Rev. 1 08/87
Form Revised 11/10/87



C



TECHNICAL MANUAL REVIEH FORM

Track1ng No.: I 2'C > 7

Techni cal Manual. T1tl e: OP 4 fzoa5 MaJarns~z~c<
fR<iS chen / 0 F-

Vendor Ooc. No.: - J - o Vendor:

Legible: Yes ( ) No ( )
(material presented 1s clear, concise and logical?)

SECTION I (MANUAL)
Information Adequate (if no is answered, explanat1on is required in comment
section at end of form.)

A. Equipment Technical Data:
B. Equipment Description:
C. Installation Instructions:
D. Operating Instructions

1. Starting Instructions:
2. Operating Instructions 1ncl. precautions

and critical point to observe:
3. Tabulation of operating parameter:
4. Shutdown Instruct1ons:
5. Characteristic Curves:

E. Troubleshoot1ng Guidel 1nes:
F. Maintenance Instruct1ons:
G. Tests II Inspection:
H. Spare/Renewal Parts:
J. Special Tools:
K. Storage Requirements:

DOCUMENTS REVIEWED:

( ) (
( ) (
( ) (
( ) (
( ) (
( ) (
( ) (
(~) (
( ) (
( ) (

)( ~)
)( M)
) ( ~,))( M)

) (~)
) ( )

YES NO N/N-N/A

(H(

SECTION II (PROCEDURE)
A. Exceptions (if yes - are attached)
B. Procedure Requirements

1. New Procedure

2. Revise old procedure

COMMENTS:

Reviewed By: Oata: 5:4
-R'169T

ND-170-4
Rev. 1 08/87
Form Rev1sed 10/87





EXCEPTIONS INDEX SHEET

0ocument Ti tie: iFKHr oA> ~A2nifAWidH&c Wi
0(, 0 I d I I:ccx 2'- IÃ

Exception
Number

Procedure
Number ~Exce tlan Resolution

Page No./Location
In Manual

0169T NO-170-5
Rev. 1 08/87
Form Revised 10/87





RECQRO OF REVISIONS SHEET

Document Title: . pEAA7l>~ t &8~>i~> J zc
S 0

NMPC Manual Number:a 2.c)9oozPM oe Vendor Manual No.

Revision
Number

Revision
Summar

Date Revision
Entered

Entered by
( In i t La 1 s )

gpgpcFD Qud. Qo gag -563-Qo jo/zo/$ '8
azrv g~c.. wo. 8'/3)Z.& sa /-

Y'169T

NO-170-6
Rev. 1 08/87
Form Revised 10/87





NMPC TECHNICAL MANUAL REVIEH 5 APPROVAL RECORD

NHPC Manual No. /J~ E gc gOo ~84) S(A/'OD

Vendor: EL. cw R.

Technical
Manual Title: G Fi'87$ aA5 W an) rÃ A >CA

AdD 8 f5 LZ S7

NMPC Manual
Revision

Prepared by: OE C.

Date:

AZc Date:

Approved:
Non-Safety Related

Only

Concurred:

Concurred:

(Mgint.)

'(Hai t.)

Date:

Date:

Date:

Concurred:

Concurred:

Concurred:

Concurred:

(Eq.)

(Elec.)

(Mech.)

(Struct.)

Date:

Date:

Date:

Date:

5@2 9o

Approved:
(Mech,/Elec./ ruct.)

Oa~e: ~ "/
~'ubmitted

to Nuclear Engineering Document Control

File:

3. 0'.
Date/Ini i a 1 s

0169T NO-170-7
Rev. 1 08/87
Form Revised 10/87





LD'~>'f'I/ I!I//!:)'! ( 'I ~,".'!CD - ''(">'.',~ !1
NUClEAR SAFHY RElATED

SSY PART NO.

5+0 ~ '
TITLE

F'I GWT ~
I ~ F i-''TE 4$ "-'HT.—OF

SHT. 'S~SIZ

REV.

DRAWN

CHECKED

DATE
CP

DATE.

P J.. EN>E.

QA-EEL. l)r ~ g 0

p'EVISIONS

DATE g (q g~
A E

ASSY.DASH NO.
01 02 03 04 06 08 07 08

DESCRIPTION

/~ C:l
E.Cd 447 r

(HAFTER OHEQCED APPROVED DATE

IRIC~ AD(O
I-2- 87 F J R W~~ ~~I 9.5-5

01 02 03 04 06 08 07 06
ITEM ASSY. DASH NO.

ASSEMBLY DESCRIPTION

-„Ii.t= ). ~ f~q C

REMARKS

pf ~ ~-'-lot

DOCUMENT USER:

p gp, ITS~

'87





sxNc)t..E I,.EvEL pARrs i xs'r

4H~T 2 ov 4-

s 1249-0 I
c

VEL HATERZAL
ITEN NO.

HATER IAL
ITl:-.H NO.

DF.'SCIFXI TION UH LEAD ITEN
TIHF'YPE

(3. 0

DF~)CR IP T IOH 1TEN 'EA UN
'7'YF' HO.

B R I(3IIT 'IDE PLATE A!iSY S EA

GROS)S
REQN'f

(>ITY
I" t t<

C)'1 9> 3-38'1 -20
REFERENCE l)ESXG

02 8>48-"I (30 "40
REFERENCE DESX(3

()1 N822 "I C)5-58
REFERF.HCE I)l'=.!3X6

(.)'1 822-'I 0. —.8
REFniEN(:i.= 'nE.: XG

02 99'I "-"t 9'1 -90
REFERFNCE DESI(3

0 "I N893/)O'I - 'I 8
REFERENCE DES IG

0'1 893-N!3'I -'1 8
R FFFR ENCE DES) I6

D/N R1C)H'I') IDE" Pl.ATE

6/H R E(3 COH Tlk OL. B D ASS)
JB'1

CAP FILH 8)C)C)V 5/
C84

'1/F>OOV 5/ ZA2(3'705J '1HB
C84,85

A CONTROL TIEAHSFORHER
T.84 „T(85

TBL 60'I '1 BP 20A '1 '1 OOV
rBO t „TBea

8) fRlP HSE)0'1-'18 KULKA

8) (39 EA

"I 1 F" A

8) 4 'I c~ EA

8)

A 4

'13 EA

I4 EA

RECEIVED
) O. 110. 12187

OCT Ze'8~

10 EA

S I "I EA

c«

r>
c

c

=ig. CC ).
CP>1RPL Lgv ='-

SXNC)L.E LEVEL PAINTS LXS'7

NATERXAL
XTEH HO.

543>'1249-0 1

l)ESCR IPTXON

B RO3I.IT SXDE Pl ATF. ASSY S

UH LEAD
TXHE

EA U.O

ITEN GROSS
TYPE RE(>tHT

6

LEVEL NATEr< EAL.

ITEN HO.
DEr>C:R 3, P TION ITEN

TYI E
8) E<>t

HO.
UN G'I'Y

I'LR

„(1'I N'(35(83 "I 3-02
REFERENCE DFSI 6

(3 I H858342-'1 0
REFERENCE DESlG

C)'1 r) 43-37()-20
REFEISEHf!E 73F SIG

f.)'1 H(:.~47990-3X
R EFER ENCE DES I6)

C)'1 H82r'>'I 'r 2-8."!
Rt=.~ F..RENCE Dl-:.SXG

't f3'>>-': 8-V7
R FFEIE ENCE l3l=..!3 I6

9 4 3- 4'i'(3""20
EFEREHCI::. I)E3I(3

FUSE SLO-BLO
F82-FBF~

FUSE HOl.DER
XF82-XFBh

FUSE BRACI<E'I'XS)T

BR IDGE FMB 30A 20C)V
BR81

CAP EL.FCT 'I 400/'I Of)
C83

DONT USE."SEE C)'i'6-CNC-2c2

ED(3l'-. CONN B R I< T

S

S

8> 4

S

8>

'15 EA

'I 8) EA

'17 EA

'18 EA

'I 'i> F.:A

2(3 EA

r?'1 F..A





SINGLE LEVFL PAR'l 8 L:I:ST

'ATERXAL
iTEM NO ~

1249-0'1

UM 'EAD ITEM
TXHE TYPE

0.0 6

DESCR IP T X ON

B RXGHT SXDE PLATE A '! Y 8 EA

GROSS
RE(~)HT

LEVEL MATERIAL
ITEM NO.

DESCR IP T ION ITEM
TYPE

SEG UH
NO.

GTY
P Elk

0'1 '1 09- TCS "SB
REFERENCE DESIG

0"I 856-88D-S2
REFERENCE DES IG

(:)'1 N86'1'I Yi'i-70
RI=FER ENCE DESI 6

0'1 N 86'1 2'7E-'1 5
REI'- ER ENCE DESIG

0"I 86'1-20C-25
REFERENCE DESIG

SUPPORT CS .5"HN6SCW NY A

CONN 22/i'(~i EYELET

RELAY ir POLE 2 AHP 8

RELAY SOCKFT 8

20C250 HOLD DOWN SPRING A 4

22 EA

23 EA

2'5 F.A

26 "EA

END OF REPORT

RECEIV ED
J. O. iNO. ) 2187

OCT 2,6 '87



~F



MANUAL AP PL I "AB IL IT Y C HECK L IS T

N2 VENDOR CODE /=2O9OO

VENDOR NAME /= /

!

COMPONEN T CAT. ~ u/

MANUAL TITLE g a ~~bio~ ='. gf ~ .,g ~n4~~ D zv vc i

F~-
u ps M~-t - ot,

MANUAL NUMBER

I

REVIS ION

P. 0. NUMBER )-

MODEL NUMBERS

<53 ~ I /0

PARENT MANUAL NUMBER

APPL ICABLE COMP IDS
L V 88 Y ~WZW8

REFERENCE DRAWINGS (FILE NO/DW'G NO/REV/SHEET) i;,. -'-"-"'." .'=,'-. -.
'."'Skoaa

u WV3-MIN"~> / ~ c vz -~~3 -t'// /

og y/<YZ-4"'f'->~~6'I 's

i c (,> ~~ 7f.'~.'-. S'+'3 -4 2~- C o/ /
/A3-6~-C 0

zoo g

j C gz ./oh -4,o

,:,.-:..-, -/'g- c ~~=ma//3

SECTIONS NOT APPLICABLE c ~~/ p~g

jest

/M P

4'/X -i dt'V</ <go< j)

OM j

LEGIBLE'XP, ( ) NO (OC) CONTINUATION SHEET: YES (~ NO ( )~~~'~~~ 'KALITYQRjQl
fgAt.'OMMENTS~ „=c i,,/> ~c'4 s

)icib ill alslc~ I i'l.~ i . w.'e 4 cw e'0 .'.c l'.i:l.'4 '-' (-'d / I-"j

COMPLETED BY

REVIEWED BY

/ A ~~ go~
esponss e ngs neer

~4 v.P:-~
ngineering upervlsor

DATE ir is/~

DATE tt ] <~~~~





i MANUAL APPL I CAB ILITY C HECK L IS T

CONTINUATION SHEET
//~ c/ Q /J

VMRP

N2 VENDOR CODE /= 2 o q o COMPONENT CAT. ~ +&5'>v
gr jcu acr g >4uriyp/ (co« I.) ;pcs

Gs9 ooo

V9 ooo

6 Y3 -428 -/o o

4, v'3 - C 2, - ~o

5 Y9 Pod

$ '/9 zoo 9

D /puoa9

6'/9 >O d 6

59'9do o6

6'/9oo > B

5 '/9oa/8

?

+9aaa
5 /9 od/d

6'/9 Od/C

b V9au/6
6'/3 o gc g

6+3 Ood8

632 -27o-6a

6 y9ool 63 - 27o -Yo

5'49 do /9

6+9 od op

5'Q9 oo o p

6+8 -/oo - ( o

( f8 -/oo -Vo

6+8-/ o/ - 6 o

6'/3-I/9 - 62

6 '/3 -(I9-vo

/9 003o
5'%9oopo

6'/90o ( 9

5 99ooi/
GV ooo

Z/9 0 od f

6'f3 ooo

5 '/3ocop

&28 - (37- Yx

0 Y8-Idl- Qo

8'/3 -4 u-.+g

9 '/3-4,> g -4'0

6'/3 b 23

6+3 - 5'2f-Md

6'/3 -C~g -9o

459/o J 4

$ /3/ dd 3

C V3-dao -q

/ g7 -MZ d . gX

6 Q -0 dg -'/d

bY3 .s x'/-+o



AT/



MANUAL APPLICABILITY CHECYLIST

CONTINUATION SHEET

YMRP

N2 YENDOR CODE /= ZO qo COMPONENT CAT. g u/5'4/~
givw~ncp j ~g ai<pg (cr~ /) ' A~ j/z g/ 7

& <3 .A&3 - fo

gq3 -Wo -v~

Cps -5/0 -5'o

|oygvuc Co

5 '/ 9 cp c 0

g+p ocr+
@vZ -bz-&-/o

~9/oi/
M3Z /o71

5 /gus/g
/gal oo/ 9

++P ao) g

~$ /oo g t/ g$ G'cog

C c>%90/7

s-Y3 ( oP/

C Y3 - 3 83 -+0

W"/3 -5~1' ~ o

S "/5'~oc

4'/3-//9- 4<

( YZ -// -+o

/0 I g > .I j(\ g

~r'~i.z>

~ i

'-y3 - Zip - ) v

3 g'7 -dred 7u

5 /3-/ <5=c

d /'l o3'u

ooZ o

/p ou/p

/5&ctug e &

J'5 k c Z l. 9 Kg z

5 '/3' 4 z.s 4 o

5'/3-4i -/ a

9 4'~/5

O oo/'

/3- M3 -/ a

poco g

oooo

55/ ~<7/

bpg v oa

/5'2.- 4 -( o

6/2. -/a

C g5'oo

4 '/7 ciao 9

5+ ohio 9

5+9 coo P

Sbgooo 9

f.p

C 2 8 -/37-Y~

0'/3-52 8-&o

6Y3-c pe-yo

4 $'9 Oc ~g

Vjg Oc/$

C g9 oo/4



lg

E4

I



STONE 8 WEBSTER ENGINEERING CORPORATION SUPPLIER'S DOCUMENT DATA FORM

NINE MILE POINT NUCLEAR STATION - UNIT 2

NIAGARAMOHAWKPOWER CORPORATION
J.O. 12177

RESPONSIBLE ENGINEER (E 1)"" S,7som8&ld
RESP, DISP (El) <I I

TYPE
SUPERSEDES SWFC FILE Np. (El) I»

IO NO REV„
REVIEW REQUIREMENTS: (R.E1) 1)a)

REVIEW REQUIRED
REVIEW NOT REQUIRED E3

REMARKS (El) 12)

<CODES OR SPECIAL REOUIRE< IENTSI

N~UW KEY!sloAI
P.p. NUMBER (C) <s)

E~SSW
DOCUMENT TYPE (El) (4)

/JV'5 /

S 8 W EQUIP. I.D. CODE (El) i I

8 X4') COMPONENT TYPE
(E 1 ) <8)

Q P g

MFR'S DOC. Np. (El) Is)
<INCLUDE OOC REV OR OATEI

uf'5 SS -/-i~4 WsN~~riu/J MMv~
EU& &R/JAJ)7/~~

REVIEWER (El) 119)

4. N VE~wpge
DATE Tp REVIEW (C) 20<

<.ION OAY YR

RETURN Tp SUPPLIER (-) FpR CpNSTRUCTION
ENG. & DESIGN E NpT FOR CpNSTRUCT)pN ~
FABRICATION 0

DOCUMENT STATUS (R,E2) <23<

APP —APPROVED/ACCEPTABLE FOR USE

AAR —APPROVED AS REVISED

UNA —UNACCEPTABLE

BLT —AS- BUILT

RELEASED FPR (R.E2) i21l DIRECTIONS Tp SITE IR.E2) i22i

MFG EQUIP I.D, (El) (9)

7.8,9 8 10
CONTINUED ON
ATTACHMENT(S)
")ATE REC'D

<12) MON

i

OAY YR

AREA DESIGNATION i)0)
CODES (El)

MFG. CODE (El) 111)

MAX DAYS IN
REVIEW <13)

FIO —FOR INFORMATIONONLY

REvlljggg DA@I<'~ I<)))g> I II II)i)g

RESPONSIBLE ENGINEER'S DATE STAMP (E2) <ISSUE DATE)

0 HOTED Dg 1 4 1986 S. rSWWa(S

SF J/j) Wd- >

RESUBMITTAL
REQ'D (E2) <2e<

YES NO

RESUB. REQ. DATF. (E2)
<27) MON OAY YR

pJ p
SWEC FILE Np. (El) <I s) (C) TRANSMI AL DATE (C) <2ei

lo~aF
TRANS<VIITTALNUMBER (C)

~-'to ('2-
<CI DOCUMENT CONTROL IR) REVIEWER IE1) RESPONSIBLE ENG. PRIOR TO REVIEW IE2) RESPONSiBLE FNG, AFTER REVIEW

ADDITIONALREVIEWERS (El): 120)

REVIEWER'S COMMENTS (R): 12»

j/ s w g

4-



Ce

pl



STONE & WEBSTER ENGINEERING CORPORATION SUPPLIER'S DOCUMENT DATA FORM
NINE MILE POINT NUCLEAR STATION - UNIT 2
NIAGARAMOHAWKPOWER CORPORATION

J.O. 12177

RESPONSIBLE ENGINEER (E1) RESP, DISP (El) <l«

SUPERSEDES SWEC FILE NO. (E1) (l)
TYPE ID NO REV.

:i. N S T (- l ~ 5 9 c 6 0 c 2.

REVIEW REQUIREMENTS: (R.E1) ()8)

REVIEW REQUIRED C!

REVIEW NOT REQUIRED
REMARKS (E1) (2)
(CODES OR SPECIAL AEOU(REMENTS) ~ jp

REVIEWER E1) <») DATE TO REVIEW (C) <20)

MON DAY YR

P,O. NUMBER (C) <3)

Co&wA,
DOCUMENT TYPE (E1) (4)

I,wR+
MFR'S DOC. NO. (E1) IS)
<(NCLUDE DOC, REV. OR DATE<

i) PS- Z5E-) —I(" CO

RELEASED FOR (R.E2) (2» DIRECTIONS TO SITE (R.E2) (22<

RETURN TO SUPPLIER (-) FQR CQNSTRUCTIQN
ENG. & DESIGN + NQT FQR CQNSTRUCTIQN Q
FABRICATION G

DOCUMENT STATUS (R.E2) '23)

MFR'S NAME (C) <8)

~L.G, zR,
S & W EQUIP. I.D. CODE (E1) (7)

Z O' '
P S 2. A

MFG EQUIP I.D. (E1) Ie)

~/A
7,8.9 & 10
CONTINUED ON
ATTACHMENT(S)

COMPONENT TYPE
(E1)(8)

AREA DESIGNATION <(0)

CODES (E1)

MFG. CODE (E1) (ll)

e2a9ug

APP —APPROVED/ACCEPTABLE FOR USE

AAR —APPROVED AS REVISED

UNA —UNACCEPTABLE

BLT —AS-BUILT

FIO —FOR INFORMATIONONLY

REVIEWER'S DATE STAMP (R) <<4<

>tot'EB ge o a
'"-'-'ATE

REC'D
,()2) MON DAY YR

MAX DAYS IN
REVIEW ()3)

1 0

RESPONSIBLE ENGINEER'S DATE STAMP (E2) (ISSUE DATE)

HotES Juh/a~ i-':6 ~

UNCTION TITLE (E1) ((4)
~PmW~~~a~ g Mz)+T~wa,~( ~

UAL
RESUBMITTAL
REQ'D (E2) (28

YES NO

RESUB. REQ. DATF. (E2)
(27) MON DAY YR

pj J
SwEC FILE NO. (E1) (ls) ICI

TYPE ID NO, REVIN S I
G'f ~ QCoQ 5OO

TRANSMITTALDATE (C) (28)

o z
TRANSMITTALNUMBER (C)

'"~-r7 z
(C) DOCUMENT CONTROL IR) REVIEWER (El) RESPONSIBLE ENG. PRIOR TO REVIEW IE2) RESPONSIBLE ENG, AFTER REVIEW

ADDITIONALREVIEWERS (E1): (30)

REVIEWER'S COMMENTS (R): (3l)

Wccu nr ee'YS XeW Of.~&a- S( G2(" ELF Tt=-74i ~ UaYEQ
2 XW~W ef - ~('"-mo Z. Ra.F Tt=- )705 >erI=>
~/ZO CS A,~l= %'.Q V M 6((= ( (~ ~f (=7=

('..~ D ' fM Y y '~C C H'~M
O>-E,(C-QOe&~ R.~F F I( CQ) V~iM C~ 2.T 8

1S 4P Ro'lKCo HAS K~o &~K H~RPo
H& D c(=Q 'N<H



,c>

4+ ~



STONE & WEBSTER ENGINEERING CORPORATION

NINE MILE POINT NUCLEAR STATION - UNIT 2
NIAGARAMOHAWKPOWER CORPORATION

J.O. 12177

ATTACHMENT
SUPPLIER'S DOCUMENT DATA FORM

SWEC FILE NO. (El) I))
TYPE

1

IO NOD-S REV.

S & W EQUIP. I.D. CODE (El) PI COMPONENT
TYPE (El) Iei

MFG. EQUIP. IDENTIFIER
(El) IeI

AREA
(El) <>OI

2 V BA+u ~s~a,

ADDITIONALSUPERSEDES S&W FILE NO.

TYPE IO NO REVTH~ o ) ~ 6( e- oe,2. c

TWS>c> ~ ~( o- e~Z>
0 ) ~ QC 50<Z I=

TYPE IO NO REV.

,~





EI.GAR CORPORATION

9250 Brown Deer Road
San Diego, California 92121

Telephone:,(619) 450 0085
Telex: 211063

Septenber 10, 1986

Pi Irg ppO; i <
)

II.GR lliIIIGRIIATIIGRGNIL'I
Stot)e II

12l 77
I Q.

~ster Et)gineerlttg
gpec. No.
Rr irdseO iOR,

DURE lO SIIRRurd r I
'eoxs lo S)14OO d Orslch ROR COtlcrROOttORedi i'OR l ROt ~

PP r,oQ~> . - 'ed ~CO."Otettte FOr Ii
G II ~ ".- ' 's Revised

" '""'")R:ioo Ool
0 FIC F ."..'.4.'dre

is/4~gr ..

Attention: Bi I I Concannon
5C

Stone 6 (Yebster Engineering Corporation
Cherry Hill Operations Center
3 Executive Carpus
Cherry Hill, New Jersey 0803II

OR DRAWNGS COHTA!tlED %1TH!ii TH5

'ME"T """ OHS!DE?ED FOR Ii)FC')lA
OC"""-".T '2 MUST OHSULT THEOt/LY. DOC"l':."-:.::;.'::.,:)

DOCU!t'EilT C'.2QL SYSTEI)h TO OBTAIN

LATEST DOCUiV)E)>T I IFORMATIOH.

Subj ect:

Reference:

Manual Revisions
Blown Fuse Indicating System

P.O. MAP2-FFO-27305

DOCUMENT IJS =R:
COIl!i'-UI...;:"...
0",':,' ...I~) I .' l i 'i

APPLiC:-":i' Dv'CUi'y)ENT
l N;GRIV!ATION.

Enclosed herewith are revisions to UPS 253-1-106 Instruction Manual.
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WARRANTY

Elgar Corporation warrants each instrument it manufactures to be free from defects in material
and workmanship. The corporation's obligation under this warranty is limited to servicing the
instrument and replacing defective parts. This warranty is effective for one year after delivery of
the instrument to the original purchaser. Defects caused by improper operating conditions, misuse,
negligence, or the alteration or removal of the nameplate, willvoid the warranty. Elgar Corporation
shall in no circumstance be liable for any direct or consequential loss or damage of any nature
resulting from the malfunction of the instrument. This warranty is effective in lieu of any or all
other obligations or liabilities on the part of Elgar Corporation, its agents, or representatives.

DO NOT RETURN THE UNIT FOR REPAIR WITHOUT AUTHORIZATION FROM ELGAR
CORPORATION. Unauthorized returns found to be within specifications will result in a $50.00
inspection fee, plus two way freight charges.

Unless specifically noted in the Purchase Order or Maintenance Agreement, Elgar's warranty is
F.O.B. the Elgar Service Center nearest the installation site, and serviceman's travel and expenses
or transportation costs will be billed to the customer at cost.

gk
~ !

's+r

+A

ELGAR CORPORATION... THE BEST SOURCE OF POWER
8225 Mercury Court, San Diego, California 92111

Phone 619.565-1155, TWX 910.335-1246
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SECTION I

INSTALLATION

1-1 UNPACK I NG.

a. The UPS is packed and shipped in accordance with Exide-Mohawk
Spec. NMP2-EO35A. Upon receipt, the UPS should be carefully unpacked and
inspected for visible damage (i.e., dents, bulges in metal structure, broken
switches/meters faces, etc.). Report any damage to the carrier and to Elgar
Corporation.

1-2 I NSTALLATI ON.

a. The UPS has been designed for floor mounting and is to be welded
to imbedded floor channels. Physical dimensions and mounting information are
depicted in the Installation Drawing 543-514-70, Sheet 1.

I

1-3 ELECTRICAL HOOK-UP.

a. Once mounting has been completed, it will be necessary to complete
interface connections between the UPS Cabinet and the Distribution Cabinet.
All cabling and hardware for this interface is provided by the .Contractor.
Refer to Installation Drawing 543-514-70, Sheet 3 for detailed connection.

b. AC Input, Battery Input,. AC Output, Bypass Input, and ground
terminal connections are made at the Input Panel located on the left inside wall
of the UPS cabinet. See drawing 543-514-70 Sheet 1 for locations of these
terminal blocks. Proper phase rotation and DC polarity must be observed to
prevent damage to the Rectifier and Battery, respectively. The ground
terminal shall be terminated in accordance with local electrical codes.

1-4 PRE-OPERATIONAL CHECKS.

a. Prior to energizing the UPS, a careful check must be made on the
follow ing:

1) Use a phase meter or oscilloscope and verify proper phase
rotation to the 575 VAC 3-phase input terminal block.

2) Use a digital voltmeter and make certain that proper polarity
apparent on the DC Ir-: t terml..vis.





Once items 1) and 2) are verified, the UPS may be energized by
following Section I I operation procedures.

1-5 STORAGE

a. Extended storage prior to installation and prolonged idle periods
after installation requirements. are identical. The UPS should be covered with
plastic to protect against dust and moisture an stored in an environment where
temperatures do not exceed -20 C to 70 C. All electrolytic and large AC
capacitors have a predetermined shelf life of 5 years. If the unit remains in
storage beyond 5 years from date of receipt, it will be necessary to replace
these devices. Capacitors requiring replacement are identified in the Spare
Parts List, Section IV.

1-2
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I

Stone 6 Webster Engineering Corporation
~ -3 Executive Campus
P.O. Box 5200
Cherry Hill, New Jersey 08034

A'ttentlon: Russell Dowiot

Subject: Purchase Order No. NMP2-E035A
Uninterruptible Power Supplies
Nine Mlle Point Nuclear Station - Unit 2
UPS 253-1-106
Bolting Hardware

Reference: a) Telex J. Kappas/S. Pritzl dated August 31, 1984
b) Telecon G. Doscher/R. Dowiot dated Sept. 11, 1984

Elgar's response to both reference a), and b), is as follows:

The cenclosed Elgar drawing 4543-625-40, Sheet 2 of 2, Section A-A, may. be
used as a reference for this task. The bolting hardware should be 6 each
7/6 - 14xl". These bolts may be commercial grade with no specitic'torque
specifications.

Please be advised that these bolts are used only to locate the cabinets in
relation to each other and do not make a significant contribution to the seismic
stability of'he system.
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Contract Administrator fp 8 0 7 )f85
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SECTION I I

OPERATION

2-1 GENERAL DESCRIPTION

a. The UPS has been designed for use as a continuous source of AC
power using an external battery as a backup power source. The Battery is
coupled to the UPS through isolation diodes,and is not charged by the UPS.
(See Figure 2-1).

2-2 PHYSICAL DESCRIPTION

a. The UPS is housed in two all-steel cabinets. The larger cabinet
contains a Rectifier, an Inverter and a Static Switch. The smaller cabinet
contains a Bypass Line Voltage Regulator and Manual Switch. Hinged doors
allow access to internal components. The UPS can be mounted against a wall
without obstructing internal access. Physical dimensions of the UPS appear in
the Installation drawing 543-514-70, Sheet l.
2-3 PERFORMANCE SPECI FI CATIONS

a. Performance specifications for the UPS appear in Table 2-1.

2-4 ENVIRONMENTAL CONDITIONS

a. When packed for storage, the UPS is capable of long-term storage
without damage. Storage temperatures should be between -20 C and 70 C.

b. When operated indoors, in an ambient temperature range from 0~ to
50~C, the UPS will meet or exceed the specifications given in Table 2-1. The
relative humidity may be as much as 95% without condensation.

2-5 CONTROLS

a. Listed below is a description of the operator controls for the UPS.
Refer to Installation Drawing 543-514-70 Sheet 1.

1) AC INPUT POWER CIRCUIT BREAKER (CB51). This is a
non-automatic circuit breaker which applies three-phase AC power to the UPS.

2) BATTERY INPUT CIRCUIT BREAKER (C852). This is a
non-automatic circuit breaker which connects the Battery to the UPS. The
Rectifier must be operating before this switch is closed. This switch has a
U.V. release feature which is connected to the DC bus. Approximately,
100VDC must be present on the DC bus to allow breaker closure.

2-1





TABLE 2-1. UPS 253-1-106 PERFORMANCE SPECIFICATIONS

Nominal AC input voltage 575V.

Nominal input frequency 60Hz.

Maximum AC input voltage deviation +10%

Maximum AC input frequency deviation +10%, -5%.

AC input configuration 3 phase ungrounded Nye.

Rated AC output voltage 120 VAC single phase.

Maximum AC output voltage deviation +2't with respect to input voltage
deviation.

Rated output 25,000 volt amperes maximum with respect to rated output voltage
and input voltage deviations.

Nominal output frequency 60 Hz.

Maximum output frequency deviation .01% when UPS is operating with internal
frequency reference.

Maximum output frequency deviation .5 Hz with UPS operating with an external
(bypass) frequency reference. Phase accuracy maintained to +5 electrical
degrees with a .Ol Hz or less, relative to the external reference.

Maximum relative harmonic content 5% THD of the output voltage.

Maximum relative single harmonic 3%.

Maximum time required for output voltage to return with +2t nominal for 100%
load variation is 50ms.

Maximum output voltage deviation for a 1005 load variation 15% over 4 cycle
when evaluated using the Peak-to-Peak method.

Overload capacity 125% for an indefinite period of time resulting in a maximum
output voltage variation of +10% of nominal.

DC input voltage range 103VDC'o 142VDC* for supplying 100% of rated load.

Minimum external DC voltage input for 100t rated load (1.0 pf) 101 VDC with a
resulting output variation of less than 10% of nominal.

Internal DC supply (Rectifier) output range 105VDC to 142VDC'.

Static Switch Transfer time il.lms maximum after initiation for Inverter Fault
(crash transfer).

Internal power line conditioner input nominal AC supply 575 volts AC. +10t
Internal power line conditioner output voltage 120VAC. +3%,

Internal power line conditioner output rating 25,000VA.

2-2
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3) BYPASS INPUT CIRCUIT BREAKER (CB1) in Distribution
Cabinet. This breaker connects single phase AC power to the line regulator.

4) STATIC SWITCH INPUT CIRCUIT BREAKER (CB2) in
Distribution Cabinet. This breaker makes bypass power from the line regulator
available to the Static Switch.

5) MANUALSWITCH (S5). This switch manually switches the
load between two power sources:

Position 1. Bypass direct.

Position 2. Bypass or Inverter power transmitted through the
Static Switch.

The switch is 'make-before-break so the load sees no
interruption. during switching.

6) STATIC SWITCH INVERTER CONTROL PUSHBUTTON (S102).
Transfers the load to the Inverter.

7) STATIC SWITCH BYPASS CONTROL PUSHBUTTON (S101).
Transfers the load to the Bypass line.

2-6 INDICATORS

a. Listed below is a description of the UPS indicator meters and lamps.
Refer to Drawing 543-514-70, Sheet 2.

b. Meters

1)
*

AC OUTPUT VOLTAGE (M55) . Static Switch output and
lnverter output voltages can be monitored by switching VOLTMETER SELECT
SWITCH (S52).

2) AC OUTPUT CURRENT (M56). Monitors the total AC load
current after the Manual Switch.

3) AC OUTPUT FREQUENCY (M54). Static Switch output
frequency and Inverter frequency can be monitored by switching

VOLTMETER'ELECT

SWITCH (S52) .

4) DC VOLTAGE (M51) . Rectifier Output Voltage and Battery
Input Voltage can be monitored by switching VOLTMETER SELECT SWITCH
(S51).

5) DC RECTIFIER CURRENT (M53). Monitors DC current being
drawn by the lnverter.

6) DC BATTERY CURRENT (M52). Monitors DC current supplied
by the Battery.

7) ELAPSED TIME (M57). Monitors lnverter operation time in
hours and minutes.





c. Lamps
1) SYNC LOSS (DS102) indicates when Inverter and Bypass line

are not synchronized.

2) INVERTER VOLTAGE (DS 103) Indicates abnormally low voltage
at the output of the lnverter.

3) INVERTER OVERTEMP (DSIOQ) Indicates abnormally high
temperature in the Inverter.

4) FUSE BLOWN (DS105) Indicates when one or more of the UPS
protection fuses are blown.

5)
abnormally low.

6)
abnormally Iow.

LOW BATTERY (DS106) Indicates when Battery voltage is

LOW DC BUSS (DS107) Indicates when DC Buss voltage is

7) OVERLOAD (DS113) Indicates when output current is
abnormally high.

8) REVERSE TRANSFER (DS112) Indicates critical load is on
Bypass.

9) FAN FAIL (DS115) Indicates one or more of the UPS fans have
failed.

10) RECTIFIER AC LOSS (DS109) Indicates loss of AC input
voltage.

11) BATTERY DRAIN/CHARGE (DS110) Indicates current flowing
to or from the battery.

12) RECTIFIER DC GROUND (DS111) Indicates ground fault to DC
Buss positive or negative.

13) DIODE FAIL (DS114) Indicates one or both of the Battery
isolation diodes has failed.

10) AC INPUT (DS119) Indicates CB51 is closed.

15) BATTERY INPUT (DS120) Indicates CB52 is closed.

16) BYPASS(DS121) Indicates CB2 is closed.

17) AC OUTPUT (DS123) Indicates CB53 is closed.

18) DS117 Indicates Static Switch is in Inverter condition.

19) DS118 Indicates Static Switch is in Bypass condition.
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2-7 OPERATION PROCEDURE-I NITIAL START-UP

a. Turn all circuit breakers to the "OFF" position.

b. Turn the Manual Switch to the "BYPASS" position.

c. Place Voltmeter Select Switch (S52) in "Output" position.

d. At this point, the load may be energized with Bypass power by
turning "ON" the Bypass input circuit breaker CB1. Turn "ON" Static Switch
input circuit breaker CB2, this supplies Bypass power to the Static Switch.
Turn "ON" Static Switch Output circuit breaker CB53. Observe that the output
voltage is 120 VAC.

e. Place Voltmeter Select Switch (S51) in "Rectifier" position, and S52
in Inverter position. Turn "ON" the AC Input Power circuit breaker. Observe
that the DC Voltage meter increases to 125 VDC. Once this level is reached,
the inverter should start and generate 120 VAC output voltage. The Static
Switch should be in the "Bypass" position (DS 118 is lit). The Inverter should
sync to the Bypass Line within 15 seconds and the Loss Of Sync Lamp should
go out. The Static Switch should remain in the "Bypass" position.

f. Place S51 in "Battery" position. Turn "ON" the Battery Input
circuit breaker. Observe Battery voltage indication at approximately 120 VDC.
Note: Should Battery Input circuit breaker trip on closure, reset and turn on.
A trip of this switch will result if the Rectifier output is below 100VDC or
whenever the DC bus is below 100 VDC.

g. Turn the Manual Switch to the "UPS" position. The load is now
being supplied with Bypass power through the Static Switch.

h. Determine that the Loss of Sync lamp is out and then push the
STATIC SWITCH INVERTER TRANSFER pushbutton. (S102) The Static Switch
will now transfer the load to the Inverter. Operation of the Static Switch is
automatic from this point on. (See Static Switch Theory of Operation, Section
I I I. )

2-8 OPERATING PROCEDURE SHUT-DOWN

a. Shut-down of the Inverter with the critical load on Bypass power
through the Manual Switch and Bypass Line Regulator.

1) Ensure Loss of Sync lamp is out and then push the Static
Switch Bypass Transfer pushbutton (S101).

2) The Inverter can now be turned OFF without disturbing the
load by turning OFF the Battery Input circuit breaker an-'hen tu..sing OFF
the AC input circuit breaker.

3) To shut down the Static Switch, turn the Manual Switch to the
Bypass position and turn OFF the Static Switch Input circuit breaker. Turn
OFF the Static Switch Output circuit breaker.
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b. Shut-down of the Bypass Line Regulator, with the critical toad on
Inverter power through the Static Switch.

1) Ensure the Static Switch Inverter Position lamp is lit (DS117),
and Manual Switch is in UPS position. Turn off the Static Switch Input circuit
breaker.

2) Turn OFF the Bypass input circuit breaker, the UPS Cabinet
is now isolated from Bypass Power.
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SECTION I I I

MA IN TENAN CE

3-1 I NTRODUCT I ON

a. This section contains preventive and corrective maintenance
information along with disassembly/assembiy instructions as needed. Also
included is a list of special tools and;est equipment required for maintenance
and a troubleshooting chart to aid in circuit analysis.

WARNING

Isolate all test equipment from power ground using an
isolator plug, or, in the case of an oscilloscope, use a
"differential" type amplifier. Failure to comply will
result in severe damage to the Inverter.

Extreme care should be exercised when working on the
Inverter as long as any potential=is applied to the
unit. Even with the input circuit breaker turned off
and the Manual Switch in the Bypass position, power
potentials may be present at the breaker/switch
terminals and capacitors will maintain a residual
charge.

3-2 D I SASS EMBLY/ASSEMB LY

WARNING

When removing or installing hardware, it is advisable
to use a protective cover over any components where
hardware could fall in or onto.

a. Repair of a static UPS requires minimal manual dexterity, as normal
failures are limited to fans, fuses, capacitors and lamps. No repair should be
undertaken by any individual who is not familiar with standard electrical/
electr;nic safety precaution.

b. Fan Replacement. There are two fans located on top of the
Distribution cabinet and five fans located on top of the UPS cabinet. Two
personnel are required to remove and replace a fan on either unit utilizing the
following steps:
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1) Distribution Cabinet.

a)
external breakers.

b)
c)
d)
e)
f)
g)
h)
i)
j)

Remove all power to UPS and Bypass Line Regulator, tag

Remove top air deflector.
Remove fan base mounting bolts (6),
Disconnect fan power leads (2).
Remove fan.
Install fan.
Connect fan power leads (2).
Install fan base mounting bolts (6).
Install top air deflector.
Restore power and energize UPS.

2) Rectifier/Inverter Cabinet

a) Place the Manual Switch in the Bypass position
b) Turn off the Battery Input breaker.
c) Turn off the AC Input Breaker.
d) Follow Distribution cabinet steps b) through j).

c. Fuse Replacement. Visually check Fuse Sense boards located in the
Distribution and UPS Cabinets for a red light to indicate general area of open
fuse. Secure all power to UPS and Distribution Sections. Use an ohmmeter in
indicated area to determine the open fuse and replace in accordance with
standard electrical procedures.

CAUTION

Prior to replacing fuses, use an analog or digital
voltmeter to insure that no voltage is present on the
fuse terminals or surrounding work area.

d. Capacitor Replacement. The following capacitors require
replacement at 9 year intervals to preserve the 40 year equipment life:

Cab Location Ckt Sym No Purpose Quantity Reference Drawin

UPS
UPS
UPS
UPS
UPS
UPS
UPS
UPS
UPS

PS
UPS
Dist
Dist

Dist

A2C1A 6 B
A2C2A 6 B
A3C1-C2
A4C1-C2
ASC57A-T
A5C1A-H
A5C2A-G
A6C51-56
A6C61-62
A9C59-60
A9C3
DA3C81-82
DA1 C83

DASC1A-P

Commutation
Commutation
Commutation
Commutation
DC Filter
AC Filter
AC Filter
PF Correction
S/S Preload
S/S Logic Filter
DC/Dc Conv Filter
AC Filter
Bypass Line
Regulator Filter
1% Ripple Filter

2

2

2

2

20
8

7
6
2
2

1

2

1

16

643-523-40
643-523-40
643-524-40
643-524-40
5321074-01
5321074-01
5321074-01
5431086-02
5431086-02
643-630-40
643-630-40
643-383-40
5431249-01

5431081-02
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e. The following procedures should be followed in replacement of
capacitors.

1) Prior to attempting replacement of these devices, insure that
all power is secured to the UPS. Verify by measuring all input/output
terminals (reference DWG. 543-507-70 SHT 3) with a digital or analog voltmeter.

2) Use an approved shorting device and short across each
capacitor or capacitor bank to insure the removal of all electrical potentials.
Verify 0 volts with meter.

3) Once all potentials are removed and verified, replacement of
these capacitors can be accomplished. Toots required:

a) f1 6 inch Phillips Screwdriver.
b) 1/4 x 6 inch slotted screwdriver.
c) 1/4" nutdriver set.
d) 3/8" socket set.
e) One roll Permacel P-212.
f) One roll 1 inch masking tape or equivalent.

4) Using the above list, commence removal of all capacitor
terminal hardware connected to A2ClA 6 B and C2A 6 B commutation
capacitors. [Use I" masking tape (or equivalent) to mark electrical leads for
proper reconnection after new capacitors are installed.]

5) Loosen the edge mounted holding clamps until capacitor(s) can
be removed. Once removed, mark the old capacitor in some fashion to identify
it as an old component, to be discarded.

6) install new capacitor(s) and tighten 'edge mounted hoiding
clamps.

7) Reconnect capacitor terminals to the appropriate leads, as
previously identified in step 4.

NOTE:

2.

Every effort should be made to prevent dropping mounting
hardware in the unit.
Tighten capacitor terminals until no movement of electrical
connections are observed. Do not over tighten as damaged
to the capacitor may occur..

8) Proceed to A3C1 and C2. Repeat steps 4 through 7:

9) Proceed to A4Cl and C2. Repeat steps 4 through 7.

10) Proceed to A5C57A through T.

~1) Remove all capacitor terminal hardware. Use 1" masking tape
(or equiva ent) to identify bus bars and electrical connections for the couture
installation. Also note polarity marking to insure functional replacement.

12) Loosen base mounted holding clamp and remove capacitor.
Once removed, mark the old capacitor in some fashion to identify it as an old
component to be discarded.
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13) Prior to installing new capacitor(s), wrap the bottom and lower
2 inches of each capacitor with one layer of silicone glued glass tape.
(Permacel P-212 or equivalent.)

14) Install new capacitors. Observe vertical terminal alignment
and polarity markings noted in step 11. Tighten base mounted holding clamp.

15) Reinstall bus bars and electrical connections as previously
identified in step 1 1 . Tighten firmly with 6" screwdriver.

through 7.

16) Proceed to A6C51-56 and C61-62. Repeat steps 4 through 7.

17) Proceed to A9C59-60 and C3. Repeat steps 11 through 15.

18) Proceed to Distribution cabinet A3C81-82. Repeat steps 4

19) Proceed to Distribution cabinet A5C1A-P. Repeat steps 1 1

through 15.

3-3 PREVENTIVE MAINTENANCE

a. Preventive maintenance consists of cleaning and inspection of the
unit for obviously damaged parts or printed circuit boards. Special attention
should be given to inspecting for overheated parts and loose terminals.

b. The following preventive maintenance schedule is the minimum
required to insure reliable operation:

1) Monthly
M-1 Clean Air Filter
M-2 Inspect unit for obvious overheating of components.

2) Quarterly
Q-1 Thoroughly clean inside of unit. Make sure power is

secured and use non-metallic vacuum wands.
Q-2 Check large power wiring terminal connections for

tightness. Tighten as necessary.
Q-3 Measure Inverter output voltage (120VAC +2%). If out of

tolerance, refer to the alignment procedures, 3-7.
Q-4 Measure Rectifier output voltage (125VDC). If out of

tolerance, refer to the alignment procedures, 3-7.

NOTE: In order to maintain the 40 year life qualification, it
will be necessary to replace all fans on a two year cycle and all oil filled and
electrolytic capacitors on a 9 year cycle. Each of these items are denoted in
the spare parts listing contained in Section IV. Procedure for replacement is
provided in Section 3-2.

3-4 CORRECTIVE MAINTENANCE

a. Actual fault finding and repair of the UPS should be performed by
individuals with a strong electronics background. The remainder of this section
is provided to assist in repair efforts. Factory assistance is typically available
from Elgar Corporation on a 24 hour response time basis. For technical
assistance contact:
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Elgar Service Department
9250 Brown Deer Rd.
San Diego, CA 92121
Phone: 619 450-0085
Toll Free: 800 854-2213
TWX: 910 335-1246

3-5 THEORY OF OPERATION

a. General Description.

1) The UPS consists of four sections — a Rectifier section, an
Inverter section, a Static Switch section, and a Bypass Line Regulator-
Distribution section. A separate battery bank is mounted separately from the
UPS and powers the lnverter when Rectifier AC power fails. (Refer to Block
Diagram, Figure 2-1. )

2) AC input power is supplied to the Rectifier section through
input circuit breaker (CB51). A portion of this power is routed to a Rectifier
Power Supply, which provides filtered 27 volts required by the Rectifier logic
and drive circuits. Input voltage is supplied to a main power input transformer
whose secondary windings supply voltage to'an SCR Rectifier Bridge. By
controlling the SCR firing of this bridge, the DC bus voltage can be precisely
regulated at 125 volts. A Battery circuit breaker (CB52) allows the external
battery to be electrically disconnected.

3) The inverter section consists of an SCR inverter, an AC
output transformer, an output filter, and control logic. The Inverter converts
DC bus voltage to AC power. The Inverter section consists of three SCR
bridges and associated commutation circuitry that converts DC power to multiple
pulse AC power. An output filter then reduces the harmonics, and supplies a
fundamental sine wave voltage to the lnverter output. II

4) The Bypass Line Regulator section takes 575 volt, single-phase
power and transforms it to 120 volts then regulates this voltage to provide
constant AC voltage. This Bypass voltage is used as an "Alternate, Supply" to
the Inverter AC supply.

5) The Static Switch section consists of a double-throw SCR
switch which switches the load between the Regulated Bypass supply and the
Inverter output supply.

4

b. RECTIFIER OPERATION (Refer to schematic 543-625-60 Sht 2)

1) Closing the input power circuit breaker, CB51, applies AC
power to an input isolation transformer, T51, and to an auxiliary 27 volt logic
power supply. The st ondary windings of T51 supply power to a standard
six-phase SCR phase-controlled bridge rectifier. The DC output of this
rectifier is filtered and supplied to the DC bus. The DC bus supplies power to
operate the Inverter but is prevented from supplying power to the Battery by
Isolation Diodes CR518 CR52. Closing the Battery circuit breaker, CB52,
connects the Battery through the isolation diodes to the DC Bus.

3-5



,V



2) The voltage of the DC bus is controlled by logic circuitry
which is located on two PC boards in the card cage. This logic circuitry
supplies gate drive signals to the 12 SCRs in the bridge rectifier in such a
manner as to supply the desired DC voltage to the bus.

3) Rectifier Logic (Refer to board assemblies 5490018 and
5490019). The, Rectifier logic boards regulate the DC bus voltage by varying
the firing angle of the 12 SCRs in the rectifier bridge. The more the f~ring
signal is delayed with reference to the input line, the lower the DC output.
The bus voltage is held constant for normal conditions and the total bus
current is held constant for rectifier overload conditions. The Rectifier logic
board assembly, 5490018 (refer to schematic 6490018) contains analog control
functions such as voltage and current control. The Rectifier logic board
assembly 5490019 (refer to schematic 6490019) contains digital logic and timing
functions that are used to control the drive to the SCRs in the rectifier bridge.

4) Rectifier Gate Drive Boards (Refer to schematic 6490009-01).
These board assemblies (assembly drawing 5490009-01, one board assembly for
three SCRs) are mounted right on the rectifier bridge SCR heatsinks and
supply SCR gate drive power to the individual SCRs in response to signals
received from the Rectifier Logic (Digital] board assembly.

c. INVERTER OPERATION (Refer to schematic 543-625-60 Sht 1)

1) Input DC power is fed to three schematically identical,
single-phase, SCR, power inverter assemblies. The output of each of these
inverters is a single-phase, two pulse (per half cycle) quasi-square wave power
signal. This output is used to drive a power summing transformer (Tl, T2,
T3). The AC output wave form from each inverter is phased differently from
each of the others (see Power Timing Diagram, Figure 3-1). These three
waveforms are added together at the summing transformer secondaries to form a
multi-stepped, notched waveform which approximates a sine wave at 60 Hz and
120 volts AC. The waveform is then filtered by a low-pass, trap-type fiiiter
(Ll, L3, Cl, C2) which removes the higher-order harmonics and filters the
stepped waveform down to a clean sine wave. This filtered AC voltage becomes
the Inverter output. Voltage regulation of this output sine wave is
accomplished by varying the pulse width of each pulse of the "2 pulse"
single-phase inverters. (See Power Timing Diagram, Figure 3-1.) Inverter
output frequency is held at a constant 60 Hz by a low-level precision oscillator
(located on a separate oscillator assembly) or it is varied to enable
synchronization of the output voltage with some alternate, or bypass, AC power
source.

2) Drive power for the SCRs in the three power inverter
assemblies come from one of the printed circuit boards located in a card cage
assembly. Auxiliary, low voltage, DC power utilized by the logic printed
circuit boards in the card cage assembly comes from a DC to DC Converter
assembly which takes its power directly from the Inverter Input DC bus.

3) Each of the three Power Inverter bridge assemblies operates
identically (except for phasing) so only one of these will be discussed here.
(See schematic 643-523-60)
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4) The SCR lnverter is connected in a bridge configuration with
two basic switching sections composed of four SCRs (two "mains" and two
"corns"), two feedback or "free-wheeling" diodes, two commutation (corn) chokes
an a commutation (corn) capacitor. (See Figure 3-2 and schematic 643-523-60.)
The output of this switching section (one of the two bridge outputs) is at the
point where the main SCRs are connected together and is switched between the
plus bus potential and the minus bus potential by alternately switching the two
main SCRs ON and OFF.

5) Assuming that the top main SCR3 is ON and the bottom main
SCR4 is OFF, SCR3 is commutated OFF by "gating" SCR1 ON. This forces
current supplied by the previously charged capacitor, Cl, through diode. CR1,
reverse biasing SCR3 and thus allowing it to recover forward voltage blocking
ability. Shortly after SCR3 is commutated OFF, SCR4 is gated ON. This
action switches the bridge section's output from plus bus potential to minus bus
potential. This also causes the corn capacitor's charge to reverse polarity, thus
setting up requirements for the next commutation of SCR4 which is accomplished
by gating ON bottom-corn SCR2. Shortly after SCR4 is commutated OFF, SCR3
is again gated ON and the circuit is now back to the original state. (See
Commutation Timing Diagram, Figure 3-2.) SCRs 1 and 2 are self-commutating
and turn OFF as soon as Cl is fully charged in one direction.

6) lnverter Analog Logic Board Assembly 5490030 (Refer to
schematic 6490030). The function of the Analog Board is to process analog
signals such as Inverter Output voltage and current, logic supply voltage, and
to generate appropriate signals for control of the.lnverter output voltage.
Fault signals such as fast inverter current overload, Inverter DC input
undervoltage, and open fuse or low logic supply voltage are also processed by
this board assembly. A fast-acting fault circuit comprised of U5 and U7 is
used to shut off the Inverter very rapidly in case one of these conditions
should occur.

7) Inverter 'PWM Logic Board Assembly 5490014 (Refer to
schematic 6490014). This board generates the special waveforms required by
the Inverter drive circuitry and also controls the lnverter start-up and
shut-down sequencing.

8) Inverter Drive Logic Board Assembly 5490001 (Refer to
schematic 6490001). The Drive Logic PC Board accepts basic PWM signals from
the PWM Logic Board, processes them and supplies drive power for the SCRs in
the three'ower bridges.

9) Alarm Board Assembly 5490006 (Refer to schematic 6490006).
The function of the Alarm Board is simply to accept sensing information from
various points in the Inverter or from other boards in order to detect abnormal
operating conditions. These conditions are then alarmed through control panel
lamps.

10) Oscillator Board As~. ibty 64 119-41,(refer to schematic
643-119-60). An oscillator board has two basic functions. The first is to
supply an AC signal to the PWM Logic Board to be used as the basic Inverter
frequency and phase reference. The second function is to detect the frequency
and phase reference. The second function is to detect the frequency of the
Bypass, or alternate, source of power and to supply a signal to the Oscillator
circuitry when this frequency deviates from a preset tolerance.
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11) DC to DC Converter Board Assembly 5490008 (Refer to
schematic 6490008). The purpose of this assembly is to convert 125 volt DC
power to isolated, low voltage power which is needed to power the Logic and
Inverter Drive circuitry. Two DC outputs are available from the converter:

a) Line regulated
b) Line regulated

+25VDC
-25VDC

This converter is a quasi-square wave, switching type that compensates for
input DC line voltage changes by PWM (Pulse Width Modulation) control of the
square wave duty cycle.

d. STATIC SWITCH

1) The Static Switch (SS) is an electronic solid state assembly
which is used to transfer the critical load, without interruption, from the
Inverter to the Bypass line, or back again from Bypass to Inverter. The basic
switch consists of two back-to-back, SCR pairs connected in a single-pole,
double-throw switch configuration. (See Figure 3-3 and schematic 543-625-60
Sht 2.

2) One pair of SCRs ls gated ON to connect the load to the UPS,
and the other pair of SCRs is gated ON to connect the load to Bypass. The
SCRs are gated ON by means of a rectified high frequency drive circuit, which
is controlled by a Static Switch (SS) control logic circuit, (board assembly
5490002 and schematic 6490002).

3) The switch is controlled either automatically or manually. If
the switch is in the Inverter position, circuits on the SS logic board will cause
the switch to transfer to the to Bypass position automatically in the event of an
UPS failure or overload. The load can be switched to either source of power
manually by pushing either the SS lnverter or Bypass control buttons on the
UPS control panel. A crash transfer feature is present to allow for no power
outage to critical load in the event of a short in the inverter.

4) Static Switch Gate Drive Board Assembly 5490009-02 (Refer to
schematic 6490009-02). This board is mounted on the Static Switch heatsink
assembly and contains two complete drive circuits — one for each back-to-back
SCR pair in the switch. There are four gate drive transformers on the board,
one for each SCR. These transformers are driven at.50 kHz and supply gate
current to the SCRs through the secondary circuitry. Two sense circuits sense
voltage across each SCR pair and sends a signal back to the SS Logic Board
indicating when that switch pair has recovered (or turned OFF).

e. BYPASS LINE REGULATOR OPERATION

1) The voltage regulator consists of '...:ee eler.onts:

a) A step-down isolation transformer.
b) Regulating transformers and their associated tap switches.
c) An analog-to-digital converter control system.
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The input transformer steps down the 575 VAC line to 120 VAC for correction
by the regulating transformers. Voltage regulation is achieved by measuring
the system output voltage and selecting taps on the regulating transformers to
keep the output within regulation limit. Rather than being continuously
variable, regulation is obtained with nine discrete tap ratios that change in
accordance with the control system signals.

2) The control system is comprised of a tracking or servo-type of
analog-to-digital converter. The output voltage is continuously monitored and
steps an up-down counter in the direction that will balance the output voltage
with an accurate internal reference voltage.

3-6 TROU8LESHOOTING

a. Troubleshooting procedures are discussed in Tables 3-1, 3-2, and
3 3 ~

3-7 ALIGNMENT PROCEDURES

a. Once it has been determined that the UPS is operating, it may be
necessary to align the unit. Only two field calibrations exist for this unit and
are detailed below:

1) Rectifier output adjust.

a) Turn "ON the AC Input Switch.

b) Observe that the Rectifier output increases and stabilizes
at approximately 140 VDC.

c) Use a multimeter and measure the DC voltage across the
DC filter caps located on the A5 filter panel in the UPS Cabinet. (See drawing
643-623-40 sheet 1 and 2 for filter panel location.) This level should be
140VDC +1 volt.

for 140VDC.
d) Adjust R15 on the Charger Logic A (5490018) circuit board

2) lnverter output adjust.

a) With the Static Switch in the Inverter position, measure
the Inverter output at the breaker located on the UPS. cabinet. This level
should be 120VAC.

b) Adjust R2 on the PWM, Analog Logic (5490030) circuit
board for 120VAC out.

CAUTION

Although other adjustments are accessible, care
should be taken to prevent turning the wrong
potentiometer as these are factory set and require
specialized text procedures and facilities to align.
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WARNING

Lethal potentials are present any time the UPS
doors are open during UPS operations. Observe
all safety precautions for working on live
circuits.
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Figure 3-3. Static Switch Block Diagram
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Figure 3-4. Typicai Cate Drive Waveforms
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RECTIFIER SCR GATE
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Figure 3-5. Gate Waveforms
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TABLE 3-1. TROUBLESHOOTING CHART - INVERTER

Problem Probable Cause Remedy

DC fuse FI (A2),
Fl(A3),Fl(A4)
blows when unit
is turned on or
while operating.

Shorted SCR,feedback
diode commutating
capacitor, AC output
filter capacitor.

Turn unit off. Allow DC bus to
discharge to zero volts. Discharge
all commutation capacitors. Test
suspected components with an
ohmmeter turned to the low ohms
(Rxl) scale. In checking for AC
output filter capacitor shorts, it
will be necessary to disconnect
some of the wiring to the summing
transformers or series filter
choke (L2) as the windings will
make everything appear as a short
to the DC operating ohmmeter.

Faulty components on
one of the I nverter
Logic Boards,
5490030, 5490014,
5490001.

Turn unit off. Remove and
replace all three Inverter Logic
boards. I f unit now operates
properly, one of the Logic boards
is faulty and can be found by
process of elimination.

Faulty Inverter
bridge SCR gate
(internal SCR gate
lead open) or faulty
gate drive component.
Gate Drive Assy
549009-03 located
on A2, A3, A4.

Shorted summing
transformer, auto-
transformer or. AC
filter choke.

Turn unit off. Remove DC fuses
Fl (A2) . F1 (A3), F1 (A4) . Turn
unit on and check for proper
gate drive wave forms. (See
Fig. 3-4, Gate Troubleshooting
Chart for Inverter Problems).
An improper wave form will
indicate a possible faulty SCR
in the bridge section. being
tested or a faulty gate drive
component.

Turn unit off. On Analog Logic
board assembly (5490030) short
R28 (either end) to logic common
which can be found on the board
at CR 18 anode near input pin Z.,
Turn unit on. It should now
operate phased all the way off-
that is, generating no output
voltage. If the unit now
operates in this mode without
blowing DC fuses, it indicates
that there is some kind of fault
(shorted transformer, etc.) in
the AC portion of the output
circuitry. If the DC fuse still
blows, look for the problem on
the primary or SCR bridge side
of the summing transformer.
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TABLE 3-1. TROUBLESHOOTING CHART — INVERTER

Problem Probable Cause Remedy

Output voltage
is lower or
higher than
120VAC.

Excessive ripple
on DC bus. This
could also cause
the Inverter to
mal function.

Output voltage
adjustment on
Inverter Analog
Logic board is not
correct.(5490030).

Rectifier faulty

Adjust the output voltage. The
adjustment is located on the
Analog Logic board. See align-
ment procedure section 3-7.

Turn unit off. Remove and
replace both Rectifier Logic
boards. I f unit now operates
properly, one of the logic
boards is faulty and can be found
by process of elimination. Also
see Table.3-2.

D.C. input
bus voltage is
not correct.

Improper logic
supply voltages.
See DC voltage
cha rt. See
Table 3-4.

Voltage should be
125VDC.

Faulty DC-DC
Converter board.

Adjust the rectifier voltage. The
adjustment is located on the
Rectifer A Logic board. See
alignment procedure Section 3-7.

Replace board assembly.
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TABLE 3-2. TROUBLESMOOTINC CHART - RECTIFIER

Problem Probable Cause Remedy

Battery Circuit
breaker trips--
Rectifier appears
otherwise normal.

Faulty breaker
undervoltage
release.

Turn unit off. Replace BATTERY
Circuit Breaker, CB52.

Excessive ripple
on DC bus. (This
could also cause
the Inverter to
malfunction) .

SCR on charger
heatsink assembly
not gating property.
Faulty gate drive
component on
assembly 5490009-01.

Faulty Rectifier
logic A or D
board, 5490018 or
5490019.

Check for proper gate drive wave-
forms (Figure 3-4 6 3-5). An
improper waveform will indicate
a possible faulty SCR or faulty
gate drive component.

Turn unit off. Remove and
replace Rectifier logic A board
or D board.

Fuse open to one
or more capacitors
in C57. Fuse open
lamp on front
panel lit.

Turn unit off. Allow DC bus to
discharge to zero volts. Test
fuses with an ohmmeter turned to
low ohms scale (Rxl). Test DC
capacitors in same manner.
Replace defective capacitors
using information in Section
3-2.e.11. Replace blown fuses.
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TABLE 3-3. TROUBLESHOOTINC CHART — STATIC SWITCH

Problem Probable Cause Remedy

UPS will not
transfer to
lnverter.

Pin 17 on SS
control logic
5490002, not
going "low" when
lnverter transfer
button depressed.

Check for zero voltage to pin 17
on SS control logic board when
button is depressed.

Faulty component
on SS control
board.

Replace SS logic board, 5490002.

UPS output voltage
too high or too
low.

Adjust output to proper voltage.
See alignment procedure Section
3 7 ~

UPS will
transfer but
immediately
re-transfers
by itself.

Unit does not
transfer in
static mode.
(Transfers with
an output voltage
interruption. )

Faulty SS logic
board, 5490002

Faulty Static Switch
SCR gate drive
board. 5490009-02.

Replace.

Replace

Unit blows DC
fuse on
transfer.

Faulty sensor on
gate drive board,
5490009-02.

Replace.
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TABLE 3-4. DC VOLTAGE CHART

Test Point Reference Voltage

C/C Backplane TB 102, pin 4,5 Logic Common
TB 102, pins 1,2,3

+ f 25-28] VDC

C/C Backplane TB 102, pin 6 Logic Common
TB 102, pins 1,2,3

-(25-28] VDC
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3-8 RECOMMENDED TEST EQUIPMENT

a. The following is a list of recommended test equipment. Substitutes
may be used provided that similarity exists between the substitute and the item
recommended.

TABLE 3-5. RECOMMENDED TEST EQUIPMENT

Name
Manufacturer and'odel Number Characteristics

Logic PC Board Extender
88 pin

Mul time ter

Differential Voltmeter

Oscilloscope

Differential
Preamplifier

Probe A

Probe B

Resistive Load

Frequency Counter

Elgar P/N 5430003

Simpson Electric Co.
Model 260

John Fluke Mfg. Co..
Model 931

Tektronix, ! nc.
Model 561

Tektronic, Inc.
Model 2A63

Tektronix, Inc.

Tektronix, Inc.

Comme rcia I

Commercia I

Pin-to-Pin extension
Leads

20,000 ohms/volt,
AC/DC/OHMS ranges

RMS Volts range to
1000 VAC

Dual beam trace

Plug-in Module

X10 Probe, DC
Coupling

X10 Probe, DC
Coupling

Capable of dissipating
rated power

10-100Hz range
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3-9 LIST OF DRAWINGS

a ~ Schematic Diagrams 6 Assembly. Drawings

Installation Drawings
Overall Schematic
Inverter Panel Schematic
DC-DC Converter Schematic
SS Drive Board Schematic

SCR Cate Drive Board Schematic
Alarm Logic Schematic
Charger "A" Logic Schematic
Charger "D" Logic Schematic
Static Switch Logic Schematic
Oscillator PCB +.5Hz Fixed Schematic

PWhi Analog Logic Schematic
16 3 Bridge PWM Logic Schematic
18 3 Bridge PWhl Drive Board Schematic
Fuse Sense Board Schematic
Fuse Sense Board Schematic

Lamp Board Schematic

Card Cage Backplane
Transducer Schematic
Current Transducer Board Schematic
Relay Drive Board Schematic

Line Regulator Control Schematic

S. T. Drive Board Schematic

543-514-70
543-625-60
643-523-60
6490008,5490008
642-106-60,

642-106-40
6490009,5490009
6490006,5490006
6490018,5490018
6490019,5490019
6490002,5490002
643-119-60,

643-119-40
6490030,5490030
6490014,5490014
6490001,5490001
6430Q02,5430002
628-137-61,

628-137-41
643-628-60,
643-628-40

6490024,5490015
6490016,5490016
6430008,5430008
633-270-60,

633-270-40
648-100-60,
648-100-40

648»101-60,
648-101-40

b. Panel Assembly Drawings

Top Assembly
Inverter Panel Assembly
Inverter Panel Assembly
UPS Cabinet Assembly
Charger Static Switch Panel
I/0 Panel Assembly
Distribution Cabinet Assembly
Distribution Chassis Assembly
UPS Chassis Assembly
Right Side Plate Assembly
I eft Door Assembly
Right Door Assembly
Right Door Assembly
DC-DC Conv Assembly
Filter Panel Assembly
Right Door Plate Assembly
Card Cage Assembly
1% Ripple Filter Panel Assembly
Heatsink Panel Assembly

543-625-40
643-523-40
643-524-40
643-623-40
5431086-02
5431003
643-630-4Q
643-607-40
643-624-40
5431249
643-520-40
643-519-40
643-556-40
5491011
5321074
643-530-40
5491009
5431081-02
643-383-40
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SECTION IV
PARTS LIST

4-1 GENERAL

a. This section contains a listing of all parts necessary for factory
authorized repair of the UPS. Wl.en ordering spare parts, specify part name,
part number, manufac'turer, component value and Elgar part number. Where no
specific manufacturer or part number is given, the replacement part should
conform to value, rating and tolerance as listed. If complete assemblies are
desired, order assemblies from:

ELGAR CORPORATION
9250 Brown Deer Rd.
San Diego, CA 92121

Specify assembly number, instrument series number and instrument name ~

4-1





I;"", I I" ':: [. 1

TOP ASSEMBLY 543-625-40

SCHEMATIC
DESIGNATION

J9

J8

J7

J6

J3

J5

J2

J4

VALUE
DESC R IPT ION

OR TYPE

Distribution
Cabinet
Assembly

UPS Cabinet
Assembly

Card
Extender 88
Pin

Driver Logic
PCB Assembl

Digital
Logic PCB
Assembly

Analog PCB
Assembly

Oscillator
Logic PCB
Assembly

Charger Logic
nAII PCB
Assembly

SS Logic PCB
Assembly

Alarm Logic
Assembly

Charger Logic
"D" Assembly

RATING NAME PART NUMBER

Elga r

Elgar

Elga r

Elgar

Elga r

Elgar

Elga r

Elgar

Elgar

Elgar

Elgar

MANUFACTURER ELGAR
PART NUMBER

643-630-40

643-623-40

5430003-01

5490001-01

5490014-01

5490030-01

643-119-41

5490018-01

5490002-01

5490006-01

5490019-01





~S CABINET ASSEhlBLY 643-623-40 M .

SCHEMATIC
DESIGNATION

A1

A2

A3,4

A5

A7

A8

A9

A10

A11

A12

CB51

CB52

CB53

VALUE
D ESC R IPT ION

OR TYPE

Card Cage
Assembly

lnverter Panel
Assembly
12KVA

Inverter Panel
Assembly
7 KVA

Filter Panel
Assembly

Charger Static
Switch Panel
Assembly

I/O Panel
Assembly

Control Panel
Assembly

Right Door
Plate Assem

Fan Mount
Panel Assem

Left Door
Assembly

Right Door
Assembly

Chassis Assem
Fuse Sense

PCB Assembl
Circuit
Breaker AC

Circui t B rkr
Battery Inpu

Circuit Brkr
Static Switch
Output

RATING NAME PART NUMBER

Elgar

Elgar

Elgar

Elgar

Elgar

Elgar

Elgar

Elgar

Elgar

Elgar

Elgar
Elgar

Elga r

Elgar

Elga r

Elgar

MANUFACTURER ELGAR

PART NUMBER

5491009-04

643-523-40

643-524-40

5321074-01

5431086-02

5431003-01

643-626-40

643-530-40

643-518-40

643-520-40

643-519-40
643-624-40

628-136-90

852-275-AP

852-253-3D

852-300-2P
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CARD CAGE ASSEMBLY (A1)

SCHEMATIC
DESIGNATION VALUE

D ESC R IPT ION

OR TYPE RATING NAME PART NUMBER

MANUfACTUR E R ELGAR
PART NUMBER

Back Plane
PCB Assem Elgar 5LI90015-05





f
t —..3 I-—::- I.~

INVERTER PANEL ASSEMBLY (A2) 643-523-40

SCH EMATIC
DESIGNATION VALUE

D ESC R IPT ION
OR TYPE RATING

MANUFACTURER

PART NUMBER

ELGAR

PART NUMBER

C1 AGB,
C2 AGB

CR1,2,3,4
F1
L1,2",5,6
L3,4,7,8
Rl
SCR1,2,5,6
SCR3,4,7,8
TK1
R2,3,4,5,6,
7,8,9

R10, Rl 1

J1,2,3,4

30 uF

300A

200K

Capacl tor
Diode
Fuse
Comm Choke
Core
MOV
SCR
SCR
Thermostat

500V
500V
500V

130V
500V
500V

MOV 320V
Resistor 1W

SCR Drive
Bd Assy(INV)

G. E.
G.E.
Chase-Sha
Elgar
Ferroxcube
G.E.
G.E.
G.E.

G.E.
Dale

Elgar

26F6816FO
A397E
ASOP300

528T5003C8
V130PA20C
C385E
C384E
2450-21-272

V320PA40A
RC42GF204 J

827-306-66(1)
845-A39-7 E
858-300-50
990-846-90
850-528-T5
800-130-20
846-C38-5E
846-384-15
861-340-OX

800-V32-OP
803-204-05

5490009-03

NOTE:

1. Replaceme t require at 9 year inter als.





SCHEMATIC
DESIGNATION VALUE

DESC R IPT ION
OR TYPE

,y 1 I = .'~". -jl —(oc
~»'.,»IERTEA PANEL'AssEMBLY (As,»I) 6»I3-3331

RATING
MANUFACTUR E R

U BE

»

ELGAR

PART NUMBER

C1,2
CR1,2,3,4
Fl
L1,2,5,6
L3,4,7.8
R1
SCR1,2,5,6
SCR3,4,7,8
R2,3,4,5,6,
7,8,9

R10,11.- .

J1,2,3,4

40 uF

200A

200K

Capaci tor
Diode
Fuse
Comm. Choke
Core
MOV
SCR
SCR

MOV
Resistor
SCR Drive Bd

( Inv.

500V

500V

130CV
500V
500V

320V
18

G. E.
G. E.
Chase-Sha
El@a r
Ferroxcl be
G. E.
G.E.
G.E.

G.E.
Dale

Elgar

a6%$ 7FB a~lllrC
ASOP200

528T5003C8
V130PA20CV
C355E
C384E

V320PA40A
RC42GF204J

827"406"66(1,2
845-A39-7E
858-A50-P2
990-846-90
850-528-T5
800-130-20
846-C35-5E
846-364-15

800-V32-OP
803-204-05

5490009-03

NOTES

1. Replacemen required
2. Item has a re-deterff

t 9 year Interv Is.
ined shelf life o 5 years.

REGE VED
j. 0. NO 12187

JuL 0 < 1985

SMl4E fls )EBSTER

EHG. 0RP.

CONTROL'E EL

Sro e 5 Webster Enslneorlnl
l.O. fro. 12177 go~~

sreo rpa»

ar NI~ 10 SUrrure
rn a orslce
IA,Iclr»PI»

OI~ ICIIONS lo aries

foe CorlslaUCIIO

p IIor foa corlsfaU IIOEP

APP Approvedl'Acceptable for Use

I AAR Approved As Revised

) Ull»i Unaocrp:able

] Bu As ~ Buill
flO f"r Int rrnallon Only
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CHARGER STATIC SWITCH PANEL ASSEMBLY (A6) 5431086-02

SCHEMATIC
DESIGNATION VALUE

DESCRIPTION
OR TYPE RATING PART NUMBERNAME

MANUFACTURER ELGAR
PART NUMBER

SCR51-62
SCR63-66
CR51,52
C51-56

C61,62

R53A,B
TK2
J601,2,3,4

J605

5 uF

50 uF

20ohms

SCR
SCR
Diode
Capacitor

Capacitor

Resistor
Thermostat
SCR Drive

Bd (Rect)
SCR Drive
Bd(S/S)

600V
600V
600V
600V

200V

50W

G.E.
G.E.
G. E.
C.D.E.

C.D. E.

Dale
Elmwood

Elgar

Elgar

C380M
C430M
A430M
SCRN222

SCRN210

RH50-20R
3400

846-C38-OM
846-C43-OM
845-A43-OM
827-505-60

(1 6 2)
827-506-29

(1 6 2)
810-020-05
861-340-OX

5490009-01

5490009-02

NOTES

1. Replacemen
2. Item has a

required
predetermi

at 9 year interv Is.
ied shelf life of 5 years.
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FILTER PANEL ASSEMBLY (A5) 5321074-01

SCHEMATIC
DESIGNATION VALUE

D ESC R IPT ION

OR TYPE RATING NAME PART NUMBER

MANUFACTURER ELGAR
PART NUMBER

C57 A-T

C1 A-H, C2 A-G,
C58

L52, 53

L3
CT54

CT56

T55

R51,52
F51,62
F65 A-T
R57 A,B

J501

J503

J504

R54

5400 uF

150 uF

400amp
600 amp
30 amp
200 ohm

100 ohm

Capacitor

Capacl tor

Choke, DC
Filter

Choke Trap
Current
Transformer

Current
Sensor Hall
Effect

Xfmr. Aux.
Power

Shunt
Fuse
Fuse
Resistor

Fuse Sense
Bd Assy

Fuse Sense
Bd Assy

Current
Xdcr Assy

Resistor

200V

250V

480-120
50MV
500V
250V
250W

G.E.

G. E.

Elgar
Elgar

Elgar

F.W. Bell

Elgar
Q.E.
Shawmut
Bussman
Dale

Elgar

Elgar

Elgar
Dale

86 F207

97 F7500 FC

PR400
A50P600
KAB 30
RI-I250

RC32G F01 J

826-548-X2
(2 6 3)

827-157-66
(1 6 3)

990-769-90
991-009-91

991-014-90

850-500-1M

991-181-90
857-P R4-00
858-600-X X
858-KAB-03
811-201-05

5430002-20

628-137-41

5430008
803-101-05

required
t required
e glued gl
a predeter

NOTES:
1. Replacemen
2. Replaceme

with silicor
3. Items with

at 9 year Interv
at 9 year inter
ss tape on the
coined shelf life.

rls.
Is. At tlm of replacer rent capacitors mus
lower 2 incl es (Permac I P212).

be wrapped
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IIO ASSEMBLY (A7) 5431003-01

L.il

SCHEMATIC
DESIGNATION VALUE

D ESC R IPT I ON

OR TYPE

Transducer
PCB Assy.

RATING NAME PART NUMBER

Elgar

MANUFACTURER ELGAR
PART NUMBER

5490016-01

CT51,52,
53,55

CT81
R55 100 ohm

Current Xfmr.
Current Xfmr.
Resistor

300-5. 5VA
1W

Elgar
Ritz
Dale

KS085
RC32G F1 01 J

991-014-90
850-203-01
803-101-05





SCHEMATIC
DESIGNATION VALUE

DESC R IPT ION

OR TYPE RATING
MANUFACTU

PARTNAME

ELGAR

RT NUMBER

R W' M. M RE JR
ASSEMBLY (A9) -559-9

9 ~

T5,6,56,57

T58,60

BR51,52
CR53
CR54,55
C59,60

K53,55,56
U51
U52
Q51
C63,64

'54

R55
J 901,902,904

IN5624
IN4004
23000

MFD

15V
25V
2N3772
33MFD
820 ohm
750 ohm

DC-DC Convert
Assy.

Sense Trans-
former

Power Trans-
former

Bridge Diode
Diode
Diode

Capaci tor

Relay
Regulator
Regulator
Transistor
Capacitor
Resistor
Resistor
Relay Drive
Bd Assy.

25A
5A
1A

230K/SOY

35V
1W
1W

F53,55,56,57
59,60,63,~

C3
K51,52,54
Fgg 'K

1400 UF
Fuse
Capacitor
Relay

FgC~C5

2 AMP
100V

+ AMP
NOTES:

1. Replacemen required at 9 year Interv Is.
2. Item has a predeterm ed shelf life of 5 years.

Elgar

Elgar

Elgar
MOT
G.'.
MOT

G.E.

P.B.
S. Gen
S.Gen
RCA
Sprague
Da'le
Dale
~ ~

Elgar

Bussman
G. E.
Westing-

house

(oa e~t-)

MAY 24 ~

STONE & WE
ENGR. CO

MDA990-3o oL LE

IN5624
IN4G04

86F170M1

R10E1V4V700
SG7815ACP
SG7824ACR
2N3772
196 D336X9035TE4
RC32G F821 J
RC32GF751 J

86F184M

ARD440SR

e & Webster Qrlb
RO. flL 12171.
Spec. lip,

5491011-02
85

991-182-90
STER

990-941-90
EL I 847-990-3X

845-562-4X
846-400-4X

826-239-12
{1 6 2)

861-1Y4-70
849-781-5 P
849-782-4 R
841-377-2 X
823-336-61
803-821-05
803-751 0".

I

633-270-40

858-313-02
826-142-82

861-ARD-4S
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CI IASS IS ASSEMBLY 643-624-40

Ll

Tl
T2,3
T51
T52
L51

SCHEMATIC
DESIGNATION VALUE

DESCRIPTION
OR TYPE

Series filter
choke

Summing Xfmr.
Summing Xfmr.
Input Xfmr.
Input Xfmr.
DC Choke

RATING

2KVA
7KVA

NAME PART NUMBER

Elgar
Elgar
Elgar
Elgar
Elgar
Elgar

MANUFACTURER ELGAR
PART NUMBER

990-899-90
990-990-90
990-991-90
9900048-01
991-140-90
991-141-90
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FAN MOUNT PANEL ASSEMBLY (A10) 643-518-40

SCHE MATI C

DESIGNATION VALUE
DESCRIPTION

OR TYPE RATING NAME PART NUMBER

MANUFACTURER ELGAR
PART NUMBER

B1,2,3,51,53
S1,2,3,51,53

Fan
Air Switch

Rotron
Warren

CL2T2
FS3101

853-CL2-T2 (1
860-531-01

NOTES:

1. Replacement required t 2 year Interv Is.
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RlGIIT SIDE, LATE ASSFMBLY (DISTRIBUTION) D I 5431249

SCHEMATIC
DESIGNATION VALUE

D ESC R IPT ION
OR TYPE RATING

MANUFACTURER

PART NUMBERNAME

ELGAR
PART NUMBER

T84,85

C&4
F82-86
BR81
C83
Kl
XK1

400 uF

Regula tor
Control Bd
Assy

Control
Transformer

Capaci tor
Fuse
Bridge Dingle
Capacitor
P.clay
Relay Socket

2 ilIllp

100V
2 alllp

Elgar

Elgar
B I sl1() p
I)uss
MOT
Mepco
P/0
I'II 1

A 11C105J
AGC-2
MDA990-3
3186I3E142U100AM

R1 0E1 YV700
27E152

648-100-40

991-191-90
882-105-58
858-313-02
847-990-3X

1 826-142-82
861-1 Y4-70
861-27E-15





l

TRIBUTION CABINET ASSEMBLY 643-630-40

SCHEMATIC
DESI G NATION VALUE

D E SC R IPT ION
OR TYPE RATING

MANUFACTURER

PART NUM8ER

ELGAR
PART NUIVI8ER

D-Al

D-A2

D-A3

D-A4
D-A5

CBl, CB2

Right Plate
Assy.

III(glit Door
Assy.

Ileatsink Panel
Assy.

Fa» Plate Assy
1'4 Ripple
Filter Panel
Assy.

Chassis Assy
Switch

Circuit Breal(e)

L= Igar

E Igar

E lgar
Elgar

Elgar
I=.l(iar
Electro-
Switch

C.E.
107601A-2AS MBI3
TJ>426300

5431249

643-556-40

643-383-40
643-377-40

5431081-02
643-607-40

860-107-1S
852,300-2P
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UPS 253-1-101 CHASSIS ASSEMBLY — DISTRI BU'PEN 643-607-40

SCHEMAT'C
D ESI G NATIvN

T81
T82

T83

VALUE
DESCRIPTION

OR TYPE

Isolation Xfmr
Line Regulato

X fmr.
Line Regulato
Xfmr.

RATING NAME

Elgar

Elgar

Elgar

PART NUMBER

MANUFACTURER ELGAR

PART NUMBER

9900049-01

991-173-90

991-174-90
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RIGHT DOOR ASSEMBLY — DISTRIBUTION CABINET D(A5) 5431081-02

SCHEMATIC
DESIGNATION

L1 A,B,C
J501

R1A,B
CIA-T

F1A-T

NOTES:

VALUE

200 ohm
5400 uF.

DESCRIPTION
OR TYPE

Choke
Fuse Sense
Bd. Assy

Resistor
Capacitor

30 Amp Fuse

RATING

250 W

200V

250V

MANUFACTURER

NAME

Elgar

PART NUMBER

Elgar
Dale
G. E.

RH250
86 F207

Bussman KAB 3I)

ELGAR

PART NUMBER

990-769-90

5430002-20
811-201-05
826-548-X2

(2 6 3)
858-KAB-03

1. Replaceme
2. Replaceme

wrapped
3. Items witt

t require
t require
ith silicon
a predete

at 9 year Inter
at 9 year inter
glued glass tap

mined shelf life

als.
als. At tim

on the low
of replace ient, capacitors mu

r 2 inches Permacel P212).
t be
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IIEATSINK PANEL ASSEMBLY (A3) 643-383-40
i.. i <. i

SCHEMATIC
DESIGNATION VALUE

DESCRIPTION
OR TYPE RATING

MANUFACTURER

PART NUMBER

ELGAR
PART NUMBER

SCR81-92
F81
C8I,82

RV81,82
CT82

40 uF

Drive Board
Assy

S.T. Drive
Bd. Assy.

SCR
Fuse
Capacitor

Varlstor
Current X fmr

200 amp
400 V

Elgar

Elga r
G.E.
Shawmut
C.D.E.

G.E.
Elgar

C350M
ASOP200
SCRN218
V130PA20C'42-106-40

648-101-40
846-C35-OM
858-A50-P2
827-406"47

(1 6 2)

800-130-20
990-361-91

NOTES:

1. Repia cern
2. Item has

nt require at 9 year Inter als.
predeterr Ined shelf life o 5 years.
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FAN COVER ASSEMBLY — DISTRIBUTION (A6) 643-377-40

SCHEMATIC
DESIGNATION

881,82

VALUE
D ESC R IPT I ON

OR TYPE

Fan

RATING NAME

Rotron

PART NUMBER

C L2T2

MANUFACTURER ELGAR
PART NUMBER

853-CL2-T2
(1)

NOTES:

1. Replaceme t requirec at 2 year inter als.





1% BATTERY RIPPLE FILTER PANEL ASSEMBLY 5431081-02

SCHEMATIC

DESIGNATION VALUE
D ESC R IPT ION

OR TYPE RATING PART NUMBERNAME

MANUFACTURER ELGAR
PART NUMBER

C1A-T
FIA-T
J501
L1A,B,C
RlA,B

400 uF
30A

200SL

Capacitor
Fuse
Fuse Sense PC
DC Choke
Resistor

200V
250V

250W

GE
Bussman
Elgar
Elgar
Dale

86 F207
KAB 30

R H250-200 R

826-548"
858-KAB-03
5430002-20
990-769-90
811-201-05

*NOTES:

Replacement requ red at 9 y ar intervals.
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SECTION IV
PARTS LIST

4-1 GENERAL

a. This section contains a listing of all parts necessary for factory
authorized repair of the UPS. When ordering spare parts, specify part name,
part number, manufacturer, component value and Elgar part number. Where no
specific manufacturer or part number is given, the replacement part should
conform to value, rating and tolerance as listed. If complete assemblies are
desired, order assemblies from:

ELCAR .CORPORATION
9250 Brown Deer Rd.
San Diego, CA 92121

Specify assembly number, instrument series number and instrument name.

4-1





l

TOP ASSEMBLY 543-625-40

SCH EMATIC
DESIGNATION

J9

J8

J7

J6

J3

J5

J2

J4

VALUE
D ESC R IPT ION

OR TYPE

Distribution
Cabinet
Assembly

UPS Cabinet
Assembly

Card
Extender 88
Pin

Driver Logic
PCB Assembl

Digital
Logic PCB
Assembly

Analog PCB
Assembly

Oscillator
Logic PCB
Assembly

Charger Logic
nAt> PCB
Assembly

SS Logic PCB
Assembly

Alarm Logic
Assembly

Charger Logic
"D" Assembly

RATING NAME PART NUMBER

Elgar

Elga r

Elgar

Elgar

Elgar

Elgar

Elgar

Elgar

Elgar

Elgar

Elgar

MANUFACTURER ELGAR
PART NUMBER

643-630-40

643-623-40

5430003-01

5490001-01

5490014-01

5490030-01

643-119-41

5490018-01

5490002-01

5490006-01

5490019-0'I





I.
— l--- t-- -, -.

~r

PS CABINET ASSEMBLY 643-623-40

SCHEMATIC
DESIGNATION

Al

A2

A3,4

A5

A6

A7

A8

A9

A10

A11

A12

CB51

CB52

CB53

VALUE
D ESC R IPT ION

OR TYPE

Card Cage
Assembly

Inverter Panel
Assembly
12KVA

Inverter Panel
Assembly
7 KVA

Filter Panel
Assembly

Charger Static
Switch Panel
Assembly

I/O Panel
Assembly

Control Panel
Assembly

Right Door
Plate Assem

Fan Mount
Panel Assem

Left Door
Assembly

Right Door
Assembly

Chassis Assem
Fuse Sense

PCB Assembl
Circuit
Breaker AC

Circuit Brkr
Battery Inpu

Circuit Brkr
Static Switch
Output

RATING NAME PART NUMBER

Elgar

Elgar

Elgar

Elgar

Elgar

Elgar

Elgar

Elgar

Elgar

Elgar

Elgar
Elgar

Elgar

Elgar

Elgar

Elgar

MANUFACTURER ELGAR
PART NUMBER

5491009-04

643-523-40

643-524-40

5321074-01

5431086-02

5431003-01

643-626-40

643-530-40

643-518-40

643-520-40

643-519-40
643-624-40

628-136-90

852-275-AP

852-253-3D

852-300-2P
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CARD CAGE ASSEMBLY (A1)

SCHEMATIC
DESIGNATION VALUE

DESC R I PT ION
OR TYPE RATING

MANUFACTURER

PART NUMBER

ELGAR

PART NUM8ER

Back Plane
PCB Assem Elgar 5490015-05





r ". t -; (--::;—.:. r—..s t-:.-j r.~
INVERTER PANEL ASSEMBLY (A2) 643-523-40

SCHEMATIC
DESIGNATION VALUE

DESCRIPTION
OR TYPE RATING PART NUMBERNAME

MANUFACTURER ELGAR

PART NUMBER

Cl ASB,
C2 ACB

CR1,2,3,4
Fl
L1,2;5,6
L3,4,7,8
Rl
SCR1,2,5,6
SCR3,4,7,8
TK1
R2,3,4,5,6,
7,8,9

R1 0, R11
J1,2,3,4

30 uF

300A

200K

Capacitor
Diode
Fuse
Comm Choke
Core
MOV
SCR
SCR
Thermostat

MOV
Resistor
SCR Drive
Bd Assy(INV)

500V
500V
500V

130V
500V
500V

320V
15

G.E.
G. E.
Chase-Sha
Elgar
Ferroxcube
G. E.
G. E.
G.E,

G.E.
Dale

Elgar

26F6816FB
A397E
A50P300

528T5003C8
V130PA20C
C385E
C384E
2450-21-272

V320PA40A
RC42GF204 J

827-306-66(1)
845-A39-7 E
858-300-50
990«846-90
850-528"T5
800-130-20
846-C38-5E
846"384-15
861-340-OX

800-V32-OP,
803-204-05

5490009-03

NOTE:

1. Replaceme t require at 9 year inter als.





),,45RTEA PANEL ASSEklULY (A3,4) 643-4214~ 0
SCHEMATIC

DESIGNATION

C1,2
CR1,2,3,4
Fl
L1,2,5,6
L3,4,7.8
Rl
SCR1,2,5,6
SCR3,4,7,8
R2,3,4,5,6,
7,8,9

Rlo, 1l .- .

J1,2,3,4

VALUE

40 uF

200A

200K

DESCRIPTION
OR TYPE

Capacitor
Diode
Fuse
Comm. Choke
Core
MOV
SCR
SCR

MOV
Resistor
SCR Drive Bd
(Inv.

RATING

500V

500V

130CV
500V
500V

320V
iw

MANUFACTURER

U BE

C.E.
C.E.
Chase-Sha
Elgar
Ferroxcl be
G.E.
G. E.
G. E.

G.E.
Dale

Elgar

528T5003ca
V130PA20CV
C355E
C384E

V320PA40A
RC42GF204J

arYB7FB a~'NtK
9

A50P200

ELGAR

PART NUMBER

827-406-66(1,2
845-A39-7E
asa-Aso-P2
990-846-90
850-528-T5
800-130-20
846-C35-5 E
846-364-15

aoo-V32-OP
803-204-05

5490009-03

NOTES:

1. Replacemen required
2. Item has a re-deterrr

t 9 year Interv
ined shelf life o

Is.
5 years.

Slo e & Webster Enrilneerlnl
l.o. rlo. 12lll~0+~

REGE
j. 0. NO

SlQNE 5
ENG.

CONTROl LE

12187

( 1985

WEBSTER

srr fIso foes

fr vII lo SUrtUre
rn a OCSICu

fa ~ Icfrion

OIIICIIONS 10 S111I

foe corrsiaucllo
nor roa coIIsraU IIUNQ
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CHARGER STATIC SNITCH PANEL ASSEMBLY (A6) 5431086-02

SCHEMATIC
DESIGNATION VALUE

DESCRIPTION
OR TYPE RATING PART NUMBERNAME

MANUFACTURER ELGAR
PART NUMBER

SCR51-62
SCR63-66
C R51,52
C51-56

C61,62

R53A, B
TK2
J601,2,3,4

J605

5 uF

50 uF

20ohms

SCR
SCR
Diode
Capacl tor

Capacitor

Resistor
Thermostat
SCR Drive

Bd (Rect)
SCR Drive
Bd(S/S)

600V
600V
600V
600V

200V

50m

G.E.
G.E.
G.E.
C.D.E.

C.D.E.

Dale
Elmwood

Elgar

Elgar

C380M
C430M
A430M
SCRN222

SCRN210

RH50"20R
3400

846-C38-OM
846-C43-OM
845-A43-OM
827-505-60

(1 C 2)
827-506-29

(1 c 2)
810-020-05
861-340-OX

5490009-01

5490009-02

NOTES'.

Replacemen
2. Item has a

required at 9 year interv Is.
predetermined shelf life of 5 years.
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FILTER PANEL ASSEMBLY (A5) 5321074-01

SCHEMATIC
DESI G NATION VALUE

D ESC R IPT ION

OR TYPE RATING NAME PART NUMBER

MANUFACTURER ELGAR
PART NUMBER

C57 A-T 5400 uF Capacitor 200V G.E. 86 F207 826-548-X2
(2 6 3)

C1 A-H, C2 A-G,
C58

L52, 53

L3
CT54

CT56

T55

R51,52
F51,62
F65 A-T
R57 A,B

J501

J503

J504

R54

150 UF

400amp
600 amp
30 amp
200 ohm

100 ohm

Capacitor

Choke, DC
Filter

Choke Trap
Current
Transformer

Current
Sensor Hall
Effect

Xfmr. Aux.
Power

Shunt
Fuse
Fuse
Resistor

Fuse Sense
Bd Assy

Fuse Sense
Bd Assy

Current
Xdcr Assy

Resistor

250V

480-120
50MV
500V
250V
250W

G.E.

Elgar
Elgar

Elgar

F.W. Bell

Elgar
Q. E.
Shawmut
Bussman
Dale

Elgar

Elgar

Elgar
Dale

97F7500FC

PR400
A50P600
KAB 30
RH250

RC32G F01 J

827-157-66
(1 6 3)

990-769-90
991-009-91

991-014-90

850-500-1M

991-181-90
857-P R4-00
858-600-XX
858-KAB-03
811-201-05

5430002-20

628-137-41

5430008
803-101-05

NOTES:
1. Replacemen
2. Replaceme

with silicor
3. Items with

required
t required
e glued gl
a predeter

at 9 year interv
at 9 year inter
ss tape on the
nlned shelf life.

ls.
Is. At tim
lower 2 incl

of replace<
es (Permac

ent capacitors mus be wrapped
I P212).
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I/O ASSEMBLY (A7) 5431003-01

SCHEMATIC
DES I G NATION VALUE

DESCRIPTION
OR TYPE

Transducer
PCB Assy.

RATING NAME PART NUMBER

Elga r

MANUFACTURER ELGAR
PART NUMBER

5490016-01

CT51,52,
53,55

CT81
R55 100 ohm

Current Xfmr.
Current X fmr.
Resistor

300-5. 5VA
1W

Elgar
Ritz
Dale

KS085
RC32G F101 J

991-014-90
850-203-01
803-101-05





'. litnt ~ +>g R. %a M m m
HAD 0 ASSEMBLY [A9) -990-4~ 9

SCHEMATIC
DESIGNATION VALUE

D ESCA IPTION

OR TYPE RATING NAME PART

MANUFACTU ELGAR

AT NUMBER

.l
1

I
I

I

T5,6,56,57

T58,60

BR51,52
CR53
CR54,55
C59,60

K53,55,56
U51
U52
Q51
C63,64
R54
R55
J901,902,904

F53,55,56,57
59,60,63 ~

C3
K51,52,54
FQg 'K

IN5624
IN4004
23000

MFD

15V
25V
2N3772
33MFD
820 ohm
75D ohm

1400 uF

DC-DC Convert
Assy.

Sense Trans-
former

Power Trans-
former

Bridge Diode
Diode
Diode

Capacitor

Relay
Regulator
Regulator
Transistor
Capacl tor
Resistor
Resistor
Relay Drive

Bd Assy.

Fuse
Capacl tor
Relay

FV56

25A
5A
1A

230K/50Y

35V
18
15

2 AMP
10DV

NOTES:
1. Replacemen required at 9 year lnterv lls.
2. Item has a predeterm ed shelf life of 5 years.

Elgar

Elgar

Elgar
MOT
G.E.
MOT

C. E.

P. B.
S.Gen
S.Gen
RCA
Sp'rag ue
Da'le
Dale
~ ~

Elgar
s

Bussman
G. E.
Westing-

house
Boe<rvV4 H
(o< n~L-)

R10E1V4V700
SC7815ACP
SG7824ACR
2N3772
196 D336X9035TE4
RC32G F821 J
RC32GF751 J ~

5491011-02
85

991-182-90
STER

990-941-90
EL I 847-990-3X

845-562-4X
846-400-4X

826-239-12
(1 6 2)

861-lY4-70
849-781-5 P
849-782-4R
841-377-2 X
823-336-61
803-821-05
803-751 0".

633-270-40

86F184M

ARD440SR

858-313-02
826-142-82

861-ARD-4S

~ d Wcbslct Kngf
l.O. trsL 52lff.
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soucn lo surtUElg
cuo ~ orslcn
tA4CICAilulr Q
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IN4G04

86F170M1
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CI IASS IS ASSEMBLY 643-624-40

SCHEMATIC
DESIGNATION

Ll

Tl
T2,3
T51
T52
L51

VALUE
DESCRIPTION

OR TYPE

Series filter
choke

Summing Xfmr.
Summing Xfmr.
Input Xfmr.
Input Xfmr.
DC Choke

RATING

2KVA
7KVA

NAME PART NUMBER

Elgar
Elga r
Elgar
Elgar
Elga r
Elgar

MANUFACTURER ELGAR
PART NUMBER

990-899-90
990-990-90
990-991-90
9900048-01
991-140-90
991-141-90





i ..; I . L.:.1 i.:.3

FAN MOUNT PANEL ASSEMBLY (A10) 643-518-40

SCHEMATIC
DESIGNATION VALUE

0 ESC R IPT ION
OR TYPE RATING NAME PART NUMBER

MANUFACTURER ELGAR
PART NUMBER

B1,2,3,51,53
S1,2,3,51,53

Fan
Air Switch

Rotron
Warren

CL2T2
FS3101

853-CL2-T2 (1
860-531-01

NOTES:

1. Replacemen required t 2 year interv Is.





RIGHT SIDE ~LATE ASSEMBLY (DISTRIBUTION) DAI 5431249

SCHEMATIC
DESIGNATION VALUE

D ESC R I PT ION
OR TYPE RATING NAME PART NUMBER

MANUFACTURER ELGAR
PART NUMBER

T84,85

C84
F82-86
BR81
C83
Kl
XK1

400 tIF

Regulator
Col>trol Bd
Assy

Coot rol
Transformer

Capacitor
Fuse
Bridge Diode
Capacitor
Relay
Relay Socket

2 a Illp

100V
2 E1II1p

Elg;lr

Elgar
Bisllop
I3tlss
MQT
Mepco
I'I I3

I'III

A 11C105J
AGC-2
MDA990-3
3186I3E142U100AM

l<10E1 YV700
27E152

648-100-40

991-191-90
882-105-58
858-313-02
847-990-3X

1 826-142-82
861-1 Y4-70
861-27E-15





lr ATTRIBUTION CABINET ASSEMBLY 643-630-40

SCHEMATIC
DESIGNATION VALUE

DESCRIPTION
OR TYPE RATING

MANUFACTURER

PART NUMBERNAME

El GAR
PART NUMBER

D-A1

D-A2

D-A3

D-A4
D-A5

S5

CB1, CB2

Right Plate
Assy.

Right Door
Assy.

lleatsitil< Panel
Assy.

Fai> I'late Assy
I'4 Ripple
Filter Panel
Assy.

Chassis Assy
Swi tcI>

Circuit Breal<er

L. Igar

E lqar

E lgar
Elgar

Elgar
I:lci ir
Electro-

Swl tch
G.E.

107601A-2AS MBB
TJi426300

5431249

643-556-40

643-383-40
643-377-40

5431081-02
643-607-40

860-107-1S
852,300-2P





C"'": !, C 2 '.. s
E'...':

''PS

253-1-101 CHASSIS ASSEMBLY — DISTRIBUTION 643-607-40

SCHEMAT'C
D ESI G NATIvN

T81
T82

T83

VALUE
DESCRIPTION

OR TYPE

Isolation Xfmr
Line Regulato

X fmr.
Line Regulato
Xfmr.

RATING

Elgar

Elgar

Elgar

MANUFACTURER

PART NUMBER

ELGAR

PART NUMBER

9900049-01

991-173-90

991-174-90
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RIGHT DOOR ASSEMBLY — DISTRIBUTION CABINET D(A5) 5431081-02

SCHEMATIC
DESIGNATION VALUE

D ESC R IPT ION

OR TYPE RATING

MANUFACTURER

PART NUMBER

ELGAR

PART NUMBER

L1 A,B,C
J501

R1A,B
CIA-T

F1A-T

NOTES:

200 ohm
5400 uF

Choke
Fuse Sense
Bd. Assy

Resistor
Capacitor

30 Amp Fuse

250 W
200V

250V

Elgar

Elgar
Dale
G.E.

RH250
86 F207

Bussman KAB 3I)

990-769-90

5430002-20
811-201-05
826-548-X2

(2 C 3)
, 858-KAB-03

1. Replaceme
2. Replaceme

wrappd'd
3. Items wit

t require
t require
Ith silicon
a predete

at 9 year inter
at 9 year inter
glued glass tap

mined shelf life

als.
als. At tlm

on the low
of replace ient, capacitors mu

r 2 Inches Permacel P212).
t be





I

IIEATSINK PANEL ASSEMBLY (A3) 643-383-40

SCHEMATIC
DESIGNATION

SCR81-92
F81
C8I,82

VALUE

40 uF

D ESC R IPT ION
OR TYPE

Drive Board
Assy

S.T. Drive
Bd. Assy.

SCR
Fuse
Capacitor

RATING

200 amp
400 V

MANUFACTURER

NAME PART NUMBER

Elgar

Elgar
G. E. C350M
Shawmut ASOP200
C.D.E. SCRN218

~ ELGAR
PART NUMBER

642-106-40

648-101-40
846-C35-OM
858-A50-P2
827-406-47

(1 6 2)

RV81,82
CT82

Varlstor
Current Xfmr

G. E.
Elgar

V130PA20 C'00-130-20
990-361-91

NOTES:

1. Replacem nt require at 9 year inter
2. Item has predeten ined shelf life o

als.
5 years.
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FAN COVER ASSEMBLY - DISTRIBUTION (A6) 643-377-40

ll I ~ J ~ '% ) I S I

SCHEMATIC
DESIGNATION

B81,82

VALUE
DESCRIPTION

OR TYPE

Fan

RATING NAME

Rotron

PART NUMBER

CL2T2

MANUFACTURER ELGAR
PART NUMBER

853-CL2-T2
(1)

NOTES:

1. Replaceme t requlrec at 2 year inter als.





1% BATTERY RIPPLE FILTER PANEL ASSEMBLY 5431081-02

SCHEMATIC
DESIGNATION VALUE

DESCRIPTION
OR TYPE RATING NAME PART NUMBER

MANUFACTURER ELGAR
PART NUMBER

C1A-T
FIA-T
J501
L1A,B,C
R1A, B

400 uF
30A

200SL

Capacitor
Fuse
Fuse Sense PC
DC Choke
Resistor

200V
250V

250W

GE
Bussman
Elgar
Elgar
Dale

86 F207
KAB 30

RH250-200 R

826-548"
858-KAB-03
5430002-20
990-769-90
811-201-05

*NOTES:

Replacement requ redat9y ar intervals.
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