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Nine Mile Point Unit 2

Reactor Pressure and Water Level vs Time
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1) On-shift STA should disperse these sheets and solicit comments from
personnel involved in the scram.

2) Prepare a handwritten statement describing the trip event sequence
and plant response as you remember it. Include your indications that
a problem existed, your actions as a result of those indications,
noted equipment malfunctions or inadequacies, and any identified
procedure deficiencies. Also include sny infornerion you consider

(
*

important to review this unscheduled reactor trip.
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1) On-shift STA should disperse these sheets and solicit comments from
personnel involved in the scram.

2) Prepare a handwritten statement describing. the trip event sequence
and plant response as you remember it. Include your indications that
a problem existed, your actions as a result of those indications,
noted equipment malfunctions or inadequacies, and any identified
procedure deficiencies. Also include any information you consider
important to review this unscheduled reactor trip.
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1) On-shift STA should disperse these sheets and solicit comments from
personnel involved in the scram.

2) Prepare a handwritten statement describing the trip event sequence
and plant response as you remember it. Include your indications that'

problem existed, your actions as a result of those indications,
noted equipment malfunctions or inadequacies, and any'dentified
procedure deficiencies. Also include any infarnation you consider

~

*
important to review this unscheduled reactor trip.
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1) On-shift STA should disperse these sheets and solicit comments from
personnel involved in the scram.

2) Prepare a handwritten statement describing the trip event sequence
and plant response as you remember i.t. Include your indications that
a problem existed, your actions as a result of those indications,
noted equipment malfuncti.ons or inadequacies, and any'dentified
procedure dediciencies. Also include any inforeacion you consider

~

*
important to review this unscheduled reactor trip.
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1) On-shift STA should disperse these sheets and solicit comments from
personnel involved in the scram.

2) Prepare a handwritten statement describing the trip event sequence
and plant response as you remember it. 'Include your indications that
a problem existed, your actions as a result of those indications,
noted equipment malfunctions or inadequacies, and any identified
procedure deficiencies. Also include any infonsarion you consider

(
*

important to review this unscheduled reactor trip.
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1) On-shift STA should disperse these sheets and solicit comments from
personnel involved in the scram.

2) Prepare a handwritten statement describing the trip event sequence
and plant response as you remember it. Include your indications that
a problem existed, your actions as a result of those indications,
noted equipment malfunctions or inadequacies, and any identified
procedure deficiencies. Also include any information you consider *
important to review this unscheduled reactor trip.

Comments:
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1) On-shift STA should disperse these sheets and solicit comments from
personnel involved in the scram.

2) Prepare a handwritten statement describing the trip event sequence
and plant response as you remember it. Include your indications that
a problem existed, your actions as a result of those indications,
noted equipment malfunctions or inadequacies, and any identified
procedure deficiencies. Also include euy inforusriou you consider

~

*
important to review this unscheduled reactor trip.

Comments:
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1) On-shift STA should disperse these sheets and solicit comments from
personnel involved in the scram.

2) Prepare a handwritten statement describing the trip event sequence
and plant response as you remember it. Include your indications that
a problem existed, your actions as a result of those indications,
noted equipment malfunctions or inadequacies, and any identified
procedure deficiencies. Also include eny infornerion you consider
important to review this unscheduled reactor trip.
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1) On-shift STA should disperse these sheets and solicit coaxnents from
personnel involved in the scram.

2) Prepare a handwritten statement describing the trip event sequence
and plant response as you remember it. Include your indications that '

problem existed, your actions as a result of those indications,
noted equipment malfunctions or inadequacies, and any identified
procedure deficieacies. Also include any lnfornation you consider

(
*

important to review this unscheduled reactor trip.

Comments:
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1) On-shift STA should disperse these sheets and solicit coaments from
personnel involved in the scram.

2) Prepare a handwritten statement describing the trip event sequence
and plant response as you remember it. Include your indications that
a problem existed, your actions as a result of those indications,
noted equipment malfunctions or inadequacies, and any identified
procedure deficienciee. Also include eny infoncerion you coneider

~

*
important to review this unscheduled reactor trip.
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1) On-shift STA should disperse these sheets and solicit comments from
personnel involved in the scram.

2) Prepare a handwritten statement describing the trip event sequence
and plant response as you remember it. Include your indications that '

problem existed, your actions as a result of those indications,
noted equipment malfunctions or inadequacies, and any identified
procedure deficiencies. Also include any information you consider

~

*
important to review this unscheduled reactor trip.

Comments
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1) On-shift STA should disperse these sheets and solicit comments from
personnel involved in the scram.

2) Prepare a handwritten statement describing the trip event sequence
and plant response as you remember it. Include your indications that
a problem existed, your actions as a result of those indications,
noted equipment malfunctions or inadequacies, and any identified
procedure deficiencies. Also include any information you consider
important to review this unscheduled reactor trip.

(Use additional sheets if necessary) Ceo
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1) On-shift STA should disperse these sheets and solicit comments from
personnel involved in the scram.

2) Prepare a handwritten statement describing the. trip event sequ'ence
and plant response as you remember it. Include your indications that
a problem existed, your actions as a result of those indications,
noted equipment malfunctions or inadequacies, and any identified
procedure deficiencies. Also include any information you consider
important to review this unscheduled reactor trip.
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1) On-shif t STA should disperse these sheets and solicit comments from
personnel involved in the scram.

2) Prepare a handwritten statement describing the trip event sequence
and plant response as you remember it. Include your indications that ~

a problem existed, your actions as a result of those indications,
noted equipment malfunctions or inadequacies, and any identified
procedure deficiencies. Also include any information you consider
important to review this unscheduled reactor trip.
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1) On-shift STA should disperse these sheets and solicit comments from
personnel involved in the scram.

2) Prepare a handwritten statement describing the trip event sequence
and plant response as you remember it. Include your indications that-
a problem existed, your actions as a resul t of those indications,
noted equipment malfunctions or inadequacies, and any identified
procedure deficiencies. Also include any infonsatiou you consider

~

*
important to review this unscheduled reactor trip.
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1) On-shift STA should disperse these sheets and solicit comments from
personnel involved in the scram.

2) Prepare a handwritten statement describing .the trip event sequence
and plant response as you remember i.t. Include your indications that
a problem existed, your actions as a result of those indications,
noted equipment malfunctions or inadequacies, and any identified
procedure deficieuciee. Also include any infoncation you coueider

~

*
important to review thi,s unscheduled reactor tr p.
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1) On-shift STA should disperse these. sheets and solicit coaments from
personnel involved in the scram.

/
2) Prepare a handwritten statement describing the trip event sequence

and plant response as you remember it. Include your indications that
a problem existed, your actions as a result of those indications,
noted equipment malfunctions or inadequacies, and any identified
procedure deficiencies. Also include eny infornecion you consider

)
*

important to review this unscheduled reactor trip.
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0

Verify that the house loads have transferred to reserve power.
0

Verify that scram discharge volume vent and drain valves are
shut on P603.

2.0

Verify Reactor Recirculation Pumps have auto
sets.

~A'ransfer

RHCU to full re]ec to main condenser per NZ-OP-37,
Section F.6.0 or manually trip the RNCU um

R v r

FMG

re
s

.3

Hithin one hour after scram, maintain reactor
pressure at or above 400 psig to assure
excessive cooldown is not occurring.

Scram discharge volume high level switches
must be placed in "BYPASS" prior to resetting
any scram.

gKE: Update SPOS in accordance with N2-0P-918.

Place the scram discharge volume high level
switches on P603 to "BYPASS."

r,
If an ARI has been initiated by RRCS, reset the
ARI per NZ-OP-368 prior to resetting the scram.

Reset the scram using the Scram Reset
Switches on P603 and verify eight RPS scram
pilot valve solenoids white lights are
illuminated on P603.

ITCN-a 4

d.

2.4

2.5

Verify scram discharge vo'lume vent and drain
valves indicate open on P603.

Verify the following alarms clear on P603:

a. "RPS A(B) OISCH VOLUME HIGH LEVEL TRIP"
.window 603109 (603409).

b. "SOV LEVEL HIGH" window 603130. .

* * I l l * l l * 1 l * * l * l 4 l l * l l l *
GhlHLQH

The scram discharge volume high level trip
alarms may not be actuated following a reactor
scram at low reactor pressure or with control
rods fully inserted prior to scram.
Steps 2.4 and 2.5 must be verified prior to
performing Step 2.6

* * * * 4 * * * * * 4 l * l * * * l A. * 0 0 I *

lc

2.6

Page 13 of 17

Place scram discharge volume high level switches
to "NORMAL" at P603.
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1) On-shif t STA should disperse these sheets and solicit comments from
personnel involved in the scram.

2) Prepare a handwritten statement describing the trip event sequence
and plant response as you remember it. Include your indications that *

a problem existed, your actions as a result of those indications,
noted equipment malfunctions or inadequacies, and any identified
procedure deficiencies. Alen include eny infornerion you consider

~

*
important to review this unscheduled reactor trip.
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TABLE 3.3. 3-2 (Continued)

EMERGENCY CORE COOLING SYSTEM ACTUATION INSTRUMENTATION SETPOINTS

Im TRIP FUNCTION

C. Division III Tri S stem

l. ~HPC5 S

TRIP SETPOINT
ALLOWABLE
VAI UE

a.
b.
C.
d.
e.
f.
g.
h.

Reactor Vessel Water Level - Low, Low, Level
Drywell Pressure - High
Reactor Vessel Water Level - High, Level 8
Condensate Storage Tank Level - Low
Suppression Pool Water Level - High
HPCS System Flow Rate — Low (Bypass)
Pump Discharge Pressure - High (Bypass)
Manual Initiation

2 >108.8 in."
<1.68 psig
<202.3 in."
>12.5 ft.""
<201.0 ft. el
>825 gpm
>240 psig
NA

>101.8 in.
<1.88 psig
<209.3 in.
>12.25 ft.~"
<201.1 ft. el
>750 gpm
>220 psig
NA

D. Loss of Power (Divisions I 8 II.

1. 4. 16-kV Emergency Bus Under-
voltage - Loss of Voltage

2. 4. 16-kV Emergency Bus Under-
voltage - Degraded Voltage

w~/

gz. /

a 0

b.

b.

C.

4.16-kV basis-
>3148
<3.06-sec time
delay

4.16-kV basis-
>3847 volts
<8.16-sec time
delays
<30.6-sec time
delay

>3051 volts

<3.12-sec time

>3770 volts

<8.32-sec time

<31.2-sec time

del ay

delays

delay





TABLE 3.3.3-2 (Continued)

EMERGENCY CORE COOLING SYSTEM ACTUATION INSTRUMENTATION SETPOINTS
m

m
TRIP FUNCTION

E. Loss of Power Division -I.I-I-—

l. 4.16-kV Emergency Bus Under-
voltage - Loss of Voltage

2. 4.16-kV Emergency Bus Under-
voltage '- Degraded Voltage

TRIP SETPOINT

a. 4.16-kV basis-
>3148 volts

b. <3.06-sec time
delay

a. 4.16-kV basis-
>3847 volts

b. <12.24-sec time
delay

ALLOWABLE
VALUE

>3051 volts

<3. 12-sec time delay

>3770 volts

<12.48-sec time delay

" See Bases Figure B3/4 3-1.
"" Reference zero point for the CST is the bottom of the CST (el. 251 ft 0 in. )
f Alarm only without LOCA signal present; Alarm and trip with LOCA signal present.
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N ~ Qpggp Daitetgtt" I;DEVt'ATION!/:EVENT
REPORT'art

3 ::.-. ACTION ASSIGNMENT (P tanf: Manager) Page 2 of

A ~ Responsible Organcation

B - Prepare Regulatory Report

C-SORC Review Required Q yes CPI No

0 g Cod ~>I P 'onty ~
~ P

Org Code ~ Priopy
D ~ Ptant Manager'rn '~L

(or Oesigneei

Oisposition Oue

Report Oue

Gate

: Part.4::.''';.::.:.:; .:.'::..::.:.::,.::. EYAk:.UATIONA'ND DlSPQSITION:(Responstble: Qrganlzat[ort) .:::::':.::,;,''"..:.:.' ':::."
A - Evaluation and Problem Oescription

e Bf+ n~ rrD u

0 See Attached

HtC»
Wvr r. -t )'5 I - en 1 t p. -u J~ — DW-r'v)X—u fp e r 8$

I r x r I+Jan l.

B - Hardware Cl N/A C - CtassNcation C3 N/A

Q Rework (E,Safety Related
rr Q Use-as~a Q9,Non Safety'Related
tr C3 Repair Q Fire Pr'otectlon (Unit 1}

C3 Reject Q EQ Ej Q Q ASME
< ~ Technical JustNcation Required (attach supporting documentathn)

H - Oescripthn of Root Cause N/A

0 - 10CFRQL59 Review Required
E - SignNcant CondNon

Adverse to Quality
F - Reportabiltty Review Required

G - Root Cause Analysis Required

Cl Yes +No
CI Yes,~No
QYes Nu
Cl Yes @No

I - 0 anisathn Ca 'he Deviation / Event

J - OisposNon(s) (Including Corrective/Preventive Actke) and target complethn date.

0 code

K-Prio '

- Evaluator

Zoo L - Concurrence

Date U>~Q+~~ N - Su

ae aprpeOCPCatr
Hag J a~ Date

Date

0-DA +PI/A
Q - Plant Manager/designee

Gate P - Trend Code

Oate ~ ~> R-SORCm~~»
.:.:.:;llHPt'.EMENTAYlOM'{RESPCN8tHL'E::QRGAHfZATION}

A - Correcttve/Preventtve Acihn(s).Completed ttter sureomras oocutsaeaee ue avractt arrve»uaveeraaLa rtscorW

B» Completed by Date D - Supanriaar

:.:::::::.::::.:::I:::.::::Cf.OSURE:{PM/QA'jRP/Reixiii lMN:0'ijIiiilakoi|:::::::::::..::.'ate

A - RP Review!Void

8 - Closed by
~ provide copy of DER to DER coordinator (Q ~ Quality Assurance t ~ Nuclear Ucenstng s ~ Eaecuttve staft) Rev. 2

~ ~ priority/A-24Hours; S-10 Wortdng Days; C -30 Calendar Days; 0 -Other (Specify +00 days). Lleae
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QPg}P:",'. DEVIATIONi EVENT REPORT.
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OER Q c31 ("i Ogi I

,Page ~ of
NOTE SECTION TO V/HICH AOOITIONALINFORMATIONAPPLIES
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.YlARCH "~ L991
/

ZrVVORCZVSm~CTTOXS

SrQd' UNC770iVALARE4-'AXÃTEiVAHCE/SURVEILLAÃCE

Z.: +,i... p ~ cogI.
PAGE: L~

FmCTXQHAL AREL: SURVEILLANCE.

POXHT BELCH
Inayeocion No: 90-201

Region: 3

Vkolacion Deco@ ipcion:

Repocc Dace: 06lOI/90
Saaeriey'a~el: 4

TKCHHZCAL SPECZFICATZQH IS. 6. B PLLHT OPKRATXHG PROCEDURES," REQUIRES IH
PART TEAT THE PLAHT BE OPERATED hHD KLZHTAZHED IH hCCQRDAHCE QZTH
hPPROVED PROCEDURES OF h TYPE USED FOR SURVEXLLhHCK hHD TESTXHG OF
SAFETY-REINED EQUZPMBC-

IO CFR PART SO, hPPKmXX B, CRITZRZOH V RZQUXRES. IH PART. THAT
ACTXVXTZFD hFFECTIHG QUALITT'E PRESCRIBED BY DOCUHKHTKD ZHSTRUCTXOHS,
PROCEDURES. OR DRAQXHGS OF h TYPE hPPMPRXATE TO THE CZRCUHSTAHCES hND
hCCOHPLZSKED IH hCCQMhLHCE ~~ ~iE ZHSTRUCTXQHS ~ HNCEDURKS, OR
DRiSXHC~
CQHTHARY TO THE hBOVE, SZHCE ZHSTAZJATZOH OF THE ZHVKRTKRS ZH 1988 tNTZL
APRZL 1990 THE LZCEHSEE FAXLED TO IHCLUDK IH hH APPROVED PROCEDURE THE
CALXSRATXOH OF THE EL'~ atVKBZZL UHDKRVOLTAGE TRZP FUNCTZQH THXS HAD
THE PQTEHTXAL FOR TRZPPZHG THE ZHPKRMLS QHES THEY RGkE RKCKXVZHC PmtER
HUlH OHLY THEZR BATTERY SOURCE.
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DER 2-9.1-Q-0011, Part 4, section J, Disposition-
1.) Write a PCE requesting an electrical quarterly pM procedure

(N2-EPM-UBA-Qxxx} for 2VBA*UPS2A and 2VBA*UPS28 to:
a. } check cleanliness
b.) check filters, change as neeeded
c.) record trending data - all voltages, input and

output, and currents.

2.} Wrzte a PCE requesting an electrical quarterly PM d
( -EPM-VBB-Qxxx) for: 2VBB-Ul?S3A, 2VBB-UPS3B, 2VBB-UPS1AN2-

proce ure

1B~ LCq -1D~ -18 to:
C I

a. ) check cleanliness
b.) check filters, change as neeeded
c.) record trending data - all voltages, input and

output, and currents.

3.) Write a PCE requesting an electrical refuel PM procedure
(N2-EPM-VBA-Rxxx) for 2VBA*UP82A and 2VBA*UPS2B to:

a.) change all cooling fans
b.) verify wiring connection integrity
c.) clean entire unit
d.) verify all setpoints (per system engineer)
e.) load- test unit for 1 hour
f.) verify automatic and manual transfers
g.) verify voltage regulation

4.) Write a PCE requesting an, electrical refuel PM procedure
(N2-EPM-VBB-Rxxx) for 2VBB-UPS3A and 2VBB-UPS3B to:

a.) verify wiring connection integrity
b.) clean entire unit
c.) verify all setpoints (per system engineer)
d.) load test unit for 1 hour
e.) verify automatic and manual transfers
f.) verify voltage regulation ~ 7//gal I

5.) Write a PCE requesting an electrical~year PM procedure
(N2-EPM-VBB-5Yxxx) for 2VBB-UPS1A, -1B, -1C, -1D and -10 to:

a.) replace internal control batteries
b.) change all cooling fans
c.) verify wiring connection integrity
d.) clean entire unit
e.) verify all setpoints (per system engineer)
f.) load test unit for 1 hour
g.) verify automatic and manual transfers
h.) verify voltage regulation

6.) Write a MSRF requesting the, board level .bench calibration
procedures from Elgar Corporation for 2VBA*UPS2A/B and 2VBB-
UPS3A/B.

TARGET DATE: For all of above steps target date is 12/31/Oi.
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1 lnltlatlan
Prcceoure No.

PROCEDURE'HANGE EVALUATtON(PCF)

Rev. No. Trffe

PCE No.

Describe C~r
vcrrrn ~ r s'Jp

( 5~~ J3 CZ~~ ~ c

Reason for Change:

Q NCTSNo.

g Olher (Exp'):

@06RNo. >-+i- C? -ce
5 rr

Q Technical Chang» fo
TSR Procedure

Q NTSR Procedure QR
Ecfitorfal Chango

Mar�(Prfnt 4 tntttet),.

2. Method ot Change
Q fmmedfati Chango

Chonoo los Q Pampa Q Ore TheOnfy tlflarcr (Prfnf)

g 8'~~
. ~~J

Mart Loa5an

Z

Olspoeltfon

Phcne Oaea

V/ir./q g

RPO A@la'tqleoesae)Q Accefa Q Re)ect Q Redrecth hare
Oafer Oafe:

Sefefr Revfewaeq'4 Q Vee TSR+ Temp Afteraftcn

Q No NTSRor Morhf

interim Approval p'echnrcat TSR Changes ~
AddlTechntcalRevfew: Q AxepL Q Re|eel Q NA

Oafe

SRO:

SRO(Stfe ): Q AcNpt Q Relet Q NN

Oafe

Q RetSfecthliNEOtA Chanye oRPO)
Q fnecSvafe Procedure tTo PPU)

Q Future Revtefcn or New Procedure (To PPU)

Q tTo PPU)

'fant Mana

jerome~

TSR Changls Cnf)r)

Signalfre

fmpfmintitfoA

Q Incorp'd Rev. Pne No

Q Cancel, Q Traederfo Proc.
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Write an electrical quartex'ly pM procedure (N2-.EPM-VGA-Qxxx)
for 2VBA*UP82A and 2VBA*UP828 to:

a.) check cleanliness

b.) check filters, change as neeeded

c.) record trending data - all voltages, input and
output, and currents.
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1. tnit1atlon

PROCEDURE CHANGE EVALUAT|OM(PCE)

Re.No. r~-

PCE No.

P~
Describe Change;

s~n

4 ~/LC ~~ z ~~@

Reason for Change:

0 NCTSNo.

Qf Osier {Explain):

st
c 5'P~ ~ W c.r lfic ~m

2. Method of Change
C3 tmmedlat» Change

Chango isa 0 Perinaw4. 0 One TifneOify

0 Technical Change to . 0 NTSR ~~qre OR
TSR Procadune Edkorfal Change

g Future Chango
Wiafor tPring

gof~&R/ C RrfName.c.
Maa Laadon Phone

ga ~~,—, Z. ago 7 /'clq/

tni5aior (Pflnt4~ OtsposNon

RPOayp'lgleeilaaa}Q hocept 0 Re1ea 0 ~ioPofle
Oafe: Oafe:

SRO: 0~0~
SRO(Sfe: 0 hcNpC 0 Relace 0 NA

Safety Rwleet Req'fi Q Yee TSRcr T«np @Nay«t
a No MTSRa~

Interim Approval p'echnical TSR Changes Onty)

ANlT~Reeiear. 0 hccqL: 0 Retail,. 0 NA
Oaa-

0 RakeNo NiHXA Change(To~
0 lnacAao Procedure(To PPU)

0 Fu4re Reviaioe a N«ie Pro~ (To PPU)
0 (ToPPQ

Plant Manager(Tectllcal TSR canna~
S~ra

Slgnaaxe

(SIe~'el»m»ntalon0 heap'4 Rav. pfoo Na:

0 Cmce4 0 Tana$ we Proc.





Write an electrical quarterly PM procedure (N2-EPN-VBB-Qxxx)
for: 2VBB UPS3Ap 2VBB UP83Bp 2VBB UP81Ap 1Bg 1Cp 1D lQ
to:

a. ) check cleanliness

b.) check filters, .change as neeeded

c.) record trending data - all voltages, input and
output, and currents.
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1.!nltlatlon

PROCEDURE CHANGE EVALUATION(PCE) PCE No.

Describe Change:

PXA ~ u t.A

c,C'aw

Reason ror Change:

0 NGTSNo.

fF Oner (Exptah):

IKOEBNo. < M c'2~-~ g Modish ND.

7 o v'8 C /~ M/

2. Method ot Change
C3 lrnmed late Change

aP~e aoon
0 Technical Clrange ta, 0 NTSR PraMure OR

TSR Procedure Edkortal Change
Pagee
AIsctil:

(nial(Pr(nta Wag .

Futuro Chango
letterer (Prtng

az M~ww~c. '

Learn Phew
0'pJ rt t. P4 Po

DtsposNon

RPOApp'!~seas)0 Accega 0 ReNct 0 RedrectleFuture

Oate. Oate:

~W~Reg'4 0 Yee TSRcr TenpANaice0'o. NTSRa Marhf

1nterlm Approval (Tecttrical TSR Changes Ority}
AkrlTechnlcaiRNeete. 0 hccepL., 0 ~.: D NIA

SRO:

SRO (Qo

0 RoOedoillEDtA Chanye(To ~
0 lnece~ exaure(ToPP(ll
0 Future Revue or Near Procedure (To PPU)
0 (To PPtll

Signora

Slgrchar
(SIe~.
PPU Cloeeoe

G tnaaqN Rav. Pne No.:

0 Cancel. Q Tancferto Proc.





Write an electrical refuel pM procedure (N2-EpM-vBA-Rxxx)
for 2VBA*UP82A and 2VBA*UP82B to:

a.) change all cooling fans

b.) verify .wiring connection integrity
c.) clean entire unit
d.) verify all setpoints (per system engineer)

e.) load test unit for 1 hour

f.) verify automatic and manual transfers

g.) verify voltage regulation
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1. lnitlatlon

PROCEDURE CHANGE EYALUATlON(PCE) PCF No.

De acrid Chili;
Eg /5' cc P a 7 S

Auction for Char~

Q NCTSNo,

a Orh«t~l:—
5,0ERNo, +. +~ ~ MA r / ~ Mo~0CNo

~BC/&r J R-P1r~ g C~S ~

Q Technical Change to
TSR Procedure

Q NTSR Procedure OR
EdRorfal Change

2. Method of Change
CI lmmodlsbs Change

le: 0 Pemaree 0 One llrneOrt

g Fuhire Change
IaNOf (Pnng

~w&wc.C.
Mal Loca5on Phone Oale

7 JC

teaaoc(Pnnla~
Dlsposltlon

RPO~'l~ea ic ~. C ~ C ~~aaa
Oas. Oda

Safety Review Req'4 g yee TSR ~ Terna ~~>gzr
Q No. NTMeBhrisf

interim Approval pechnrcal T8g Clrangii~
AckflzedwdcaiReler. G hcapL.. 0 ~. D NrA

SAO'RO

Sile: a ~ a ~ a Nta

0 RehecthiilKN Chanye0'o~
0 tnac!vs Procedxelzo PPU)

Q Fuhre Revoke or New ProceOae po PPU)
0 ~tZoPPQ

'Plant Manager pechn'eat TSA Ctanye Only

Signals

PPU Coeeoe

bnplemeatatlon

Q kg~@'4 Rov. PIOO MO '

Cancel. 0 TansferProc.
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Write an electrical refuel PM procedure (N2-.EPM-VBB-Rxxx)
for 2VBB-UP83A and 2VBB-UP83B to:

a.) verify viring connection integrity
b.) =-clean entire unit
c.) verify all setpoints (per system engineer)

d.) load test unit for 1 hour

e.) verify automatic and manual transfers

f. ) verify voltage regulation

I Ot 414 ~ '
E ~ I% ~ . 1
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PROCEDURE CHANGE EYALUATtOM(PCE}

Rev. No, The

Oeacribe Change: c ~ 5 — 'r~ ~n CZ a~4 C r
gpss- r ~S r~ i8'~WC Me 4

Reaaon for Change:

Q NCTSNo. @PANO, ~a —V —a- ~~ ii CI LlaeSOCNo.

Q Pg (~) ~o " ~CWiW~ / ~f c%

~O ~t f uW4

2. Method of Change
C3 fmmedfate Change

ange ie: Q P«m~ Q Ooeanemy

O Technical Change to Q MTSA Procedure OA
TSR Procedure Edlorfal Change

tACklx(Phlg

$2@ ~r
Phone

9'6 Co

Indoor (Pilnlh Wag
Ofspos Non

RPO happ'lgleeaealQ AXWa Q RefeCr Q Re4edlORAW»

Oat:

~tr Review ~4 Q Yee TSR a Teep Nsralke
Q No NTSRa &Sar@

tnterlm Approval (Techie TSR Changeaonty)

AddlTichnlcal~ Q hcNjN" O ~' WA

Oda

SRO:

SRO(She: Q wasps Q Refecr Q WA

Q RaSeCO NNEDlATEChange(fo RPO)

Q lnac4vaae Procedure(To PPU)

0 Furr» Revhke or New Pracehe ffo PPU)

Q Refecr(To PPU)

Pfant Manager fToctneal TSR Cmgei ~
Signaiire

Signa&»,
(SIeOn+.

PPU Cioeeaa

tmpfementatfon

a ~aasv.'aoAo.
Q Cancel, Q Trlne$erproc.





Write an electrical 5 year pM procedure (N2-EpM-'vBB-5Yxxx}
for 2VBB-%'SLA> -LB~ -LC, -LD and -LG to:

a.) replace internal control batteries

b.) change all cooling fans

c.) verify wiring connection integrity
d. ) clean entire unit
e. ) verify all setpoints (per system engineer)

f.) load test unit for 1 hour

g.) verify automatic and manual transfers

h.) verify voltage regulation





Unit ONE Q TWO Qg SITE Q Nine Mile Point Nuclear Station
MATERIAL/SERUICES

Pa R *a~ 4 > YEs ~Pto REQUEST FORM

PDII~ I of ~¹ to~>6]

ORIGINATOR
(P PRINT)

PBC - .E -9 I-4f- R ii
WR No. MWR No.

Syetem Code

Phono
ALC

Et K
Loootlon

PRlBlTY
3 g. oo

MOD No. Pt/A
'LvC~k ~rf W4/i/J

GOrnpOOeht NO..I'- -» gn/:d Pormanent

Approval Oato

SIGN LEGIBLY)

Date Required

Plant ~ YES NO

Bl. SR Kl Q C3 NSR EA DII, YES Cl NOSOIfet Class
5 ft g 44 g ~ ta 4t C H ~

Suggeeted SLIppller

Where
Used

g'$'7 Wt rt W nt J ~45 Ca/[ gptg
m4 I CA ,I~n~c

ACCOUNT
NUMBER

NUMBER SUS LEDGER ACTIYITY/ORDER COST CENTER SUD CAT COST COMP LOCATION SUS ACCT ProJ Coat Acct No

hoeoaV 0
4TY QTY Uj'I Sofo

CI@00
OESCRII'TIOH (Inolu40 PARTHO,Drowfng0, 0Io. SYMBOL ROP

ROQ
S TATU5 REMARK5





>7 -/Q>-0/
QgggIrb Arrerclr ''I'DEVI'AT!ION'":/'EVENT!!REPfOTR'!T

Part:1 ': INITIATION:Initiator/Su ervisor:

P

pER z- g/-~
Page 1 of

Problem me S..W s>~— +~ $ ~~, c Radiological Problem C3 Yes Na

A - Discovery Date
Event Date

Time(24Hl.f ~w'. oc 8 ~ Appricceilily CTUnil l C ~ Cga Ccregory gif grocers

Time 24 Hr. nit 2 QCommon CI Hardware C3 Personnel

0 - Component No. {EPNlEIN)
Ar4'c.rr ( Sv e

E - Location {Bldg./Eiev./Area)
r c.E

F ~ Drawing No./Rev.

G - SystemlEquipment Title
4( v Irvrra.rare jC cc' cv vW

I - Spec./P.Q. No./Rev
~a .i' J ~ Vendor (Name and Code No.)

dArefpc.- c c.rr Acr M

H - System CadelNumber
cr rr ups

K ~ Detected during: C3 Operational Abnormality C3 QEA Investigation gg Other (Explain) 5r
C3 Prov. Maint O Alarm C3 QA Inspection C3 QA Surveillance C3 QA Audit C3 NRC Action Source Code
C3 CorrectMaint. C3 ISNST C3 S eciallnsaectian C3 Surveillance Test C3 Qbsefvatlan C3 INPQAction hI

L- Associated References 0 ftle, Document No., Rev., Date, Section, etc. of the documents used as basis for identifying the Dov/Event)

C3 Tech. spoc Section C3 CFR

Procedure No. Sect/Step Other
M - Description ot Deviation/Event, Potential impact, Basis for Determination, and Immediate Actions Taken.

@Le r ~~ w r s Tfpcc. ~we ~ ~.
$ C r C Cry 4 reyvd yP J

r Crt ~p S'

N - O WR Initiated; WR No(s).

wr P - ~ Supervisor
'

Copy

~A QSoo Attached

Q- Initiator (P nt) (~ v'c'.cd) Date + Date Phone Ext. QrgcodeAnom r-rr ~P~~ <-3-~/ 0e Z7 C-C ]
.':..':P'ag:: '::::::::::)NlTjAK:.REPoRTA'BlK'lTYIII'::GPERA'BIL'17Y::REvtEIt:::(sss;I|sR'0)',:::.:::

A - Plant Condition

Rx Temp

Activityin Progress

B ~ LCQ

Operating Condition
< 2 > 4 5 <(Circle One)

Rx Pressure Rx Level

(MWt)

Core Flow

LAN/A Mode Change Restraint Qyes {igloo

G - Operability Determination Roquirod Q Yes g%o
O - Reportablllty Determinatian gp$ l/A
20.402 Q No Q Immediate fgyfyytNsfye

20.403 Q No Q Immediate Q24 Hr; LER +
20.405 Q No Q 30 Days
26.73 Q No Q 24 Hr, Q Other
Part 21 Review Required Q No Q Yes
NRC Notied Q N/A Q Person Contacted

Person notifying NRC

E - SSS/ASSS
hie Ngyyye ~ sf'

- SRC agrees with classification pfyes Q Na ~rs$ i

< ~/ SO.72 QNo
50.7S QNo
73.7t Q No

40CFR302 Q No

Date/Timo

scoff

Date

Q<Hr Q4Hr
Q Yes
Q 1 Hr Q 24 Hr

Q Immediate

~ ~ Provide copy of OER to OER Coordinator (0 a Quality Assurance I. a Nuclear Ucenslng S ~ Executive Staff) RBV 2
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N ~ Qgggg oarrarprr I::DEVl'ATION:::/:.EVENT REPORT:
Part 3:: " ..-:;: ..ACTION:ASSlGNMENT.-(Plant:Manager)::--::.::.::::.:-'-

DER 4 $V- - cot I

Page 2 of aFe

A - Responsible Organization

8 - Prepare Regulatory Report

C - SORC Review Required Q Yes &NO

~ o
Org Code ~~~ Priority ~~ e

Org Code - Pno~r'

- planl Manager'rr &~I
(or Designee)

Disposition Due

Repoit Due

Date

: .Part:;4:..:::: '::,::.-.::::.::.::.: EYALUATIONA'NO::DlSPQSlTION::(ResponsjblerOrganliatfoa):.::,:.::,:.;:.: .:.:.".:.:.::,.'

- Evaluation and Problem Oescriplton
O' Iee ~ rp u~ HtC arr a

Q See Attached

Wvt I'-uar 5 I rr 1 op -u J~ rW O'v)X- Ir Ji r ESt'
I W I rpS<n

8 - Hardware Q N/A C - Ctasstftcatton Q N/A

Q Rework ~Safety Related
a Q Use.as. is 29 Non Safety'Related
rr Q Repair Q Fire Protection (Unit 1)

Q Reject Q EQ Q Q Q ASME
rr ~ Technical Justification Required (attach supporting documentation)

H - Description of Root Cause N/A

0 -10CFR50.S9 Review Required Q Yes +No

E - Stgntttcant Condition
Adverse to Quality

P - Reportabillty Revtew Required Q Yes g No

G-Root Cause Analysis Required Q Yes @No

t - 0 anization Ca the Deviation / Event

J - Disposition(s) (Including Corrective/Preventive Action) and target completion date.

0 code

erg +'preAgaCrr
K ~ Prio

' 3 Z~ L - Concurrence

ikey)ran

Hkiaite+Mpn e, e Date

M - Evaiuator
/

Date M>FMeF N - Su Ivisor Date 7

0-QA A

Q - Plant Manager/designee

Date P - Trend Code

Date ~ + R-SORC meeting 4
.:::Rait 8:'.:..".,:.'.::,'.::..'::.:,.':.:::.:::..':.::.:.:.::.;1MP t!KMERTATtON'{RESPONSIBLE:QRG'A'NfZATtON}
A Corrective/Preventive Acllorl(s) Conlpleted ttNTsulgtgoRTPIo oocuIANrrATloIIAIIOATTAcIIAIrrNotfRKTNavASLRItttcoltost

B - Completed by Dale D - Supenriarn Dale

::..':Pa'it'.6 .::-'.::.::.::...:.'.::.:.:::: .:.-.:::.::::.::::::::.::.CLOSURE:(PM/QAj!RPjReipci'fislbls Crgaiili'itfoiig':::::.::.:::::::::

A - RP Review/Void

8 - Closed by

Date

Date

Dg provide copy of DER to DER Coordinator (Q m Quality Assurance t- a Nuclear Ucenstng S ~ Executive Staff) RBV, 2
~ a Priority/A-24Hours; 8-10Vlortdng Days; C-30Catendar Days; D-Other(spectfy +00daYs). ~ Ilee





: CONTINUATlON

DER 4 - i) ( - (,-, - 0g I

Page > of
NOTE SECTION TO WHICH AOOITIONALINFORMATIONAPPLIES

lrv k ~f L

2v u rA

W u'O'8-

C< Zer (
ui
5'.S>

c:s a
CS g

cc S r
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MARCH ~" 1991

/.
PAGE: 1Z

EsYEORCEMEXT ACT?OPS

2 KP FUNCTTOlVALAREAL: MMif7ZiVANCEISURPZlLLAPCE

FUHCTIONAL AREL: SURVEILLANCE

POINT BEACH
Inspection No: 90-201

Region: 3

Violation Desoriptioa:

Report Date: 06/01/90
Se~exity'e~el: 4

TECHNICAL SPECIFICATZOH 1S.6.8 "PL&HT OPERATIHC PROCEDURES," REQUIRES XN
PART THAT THE PLANT BK OPERATED AND MAINTAINED IH ACCORDANCE HATH
APPMVED PROCEDURES OF h TTPK USED FOR SURVEILLANCE AHD TESTING OF
SAR!'.TY-KILTED EQUIPMENT.

'0

CFR PART 50, APPENDIX B, CRZTIKZOH V REQUIRES, IH PART, TKLT
ACTIVITIES AFFECTING QUALITY BE PRESCRIBED BY DOCUMBFXED INSTRUCTIONS,
PROCEDURES, OR DRJNZHQS OF h TYPE APPROPRIATE TO THE CIRCUHSTAHCES AND
ACCOMPLISHED IH ACCORDANCE QTTE THESE INSTRUCTIONS, PROCEDURES, OR
DESIGNS~
CONTRARY TO THE ABOVE, SINCE INSTALLATIONOF THE IHVERTERS IH 1988 UHTXZ,
APRIL 1990 THE LICENSEE FAILED TO ZHCLUDE ZH AH APPROVED PROCEDURE THE
CALZBRATZOH OF THE KLCAR INV1KTHL UHDERVOLTACE TRIP FUNCTION. TBXS HAD
THE POTENTIAL FOR TRIPPZHC THE INHKTERS QHES THEY %ERE RKQKVZHC

F0%9'NE

ONLY THEIR BATTERY SOURCE. 4





DER 2-91-Q-0011, Part 4, section J, Disposition-
1.) Write a PCE requesting an electrical quarterly PM procedure

(N2-EPM-VBA-Qxxx) for 2VBA~UPS2A and 2VBA*UPS2B to:
a. ) check cleanliness
b.) check filters, change as neeeded
c.) record trending data - all voltages, input. and

output, and currents.

2.) Write a PCE requesting an electrical quarterly PM procedure
(N2-EPM-VBB-Qxxx) for: 2VBB-UP83A, 2VBB-UP83B, 2VBB-UPS%A,
1B~ 1C~ -1D~ -1G to:

a.) check cleanliness
b.) check filters, change as neeeded
c.) record trending data - all voltages, input and

output, and currents.

3.) Write a PCE requesting an electrical refuel PM procedure
(N2-EPM-VBA-Rxxx) foi 2VBA*UPS2A and 2VBA*UP82B to:

a.) change all cooling fans
b.) verify wiring connection integrity
c.) clean entire unit
d.) verify all setpoints (per system engineer)
e.) load test unit for 1 hour
f.) verify automatic and manual transfers
g.) verify voltage regulation

4.)

5.)

Write a PCE requesting an electrical refuel PM procedure
(N2-EPM-VBB-Rxxx) for 2VBB-UPS3A and 2VBB-UPS3B to:

a.) verify wiring connection integrity
b.) clean entire unit
c.) verify all setpoints (per system engineer).
d.) load test unit for 1 hour
e.) verify automatic and manual transfers
f.) verify voltage regulation

1//Cf Vl

Write a PCE requesting an electrical~year PM procedure
(N2-EPM-VBB-5Yxxx) for 2VBB-UP81A, -1B, -1C, -1D and -16 to:

a.)
b )
c.)
d.)
e.)f.)
go

)

replace internal control batteries
change all cooling fans
verify wiring connection integrity
clean entire unit
verify all setpoints (per system engineer)
load test unit for 1 hour
verify automatic and manual transfers
verify voltage regulation

6.) Write a MSRF requesting the board level bench calibration
procedures from Elgar Corporation for 2VBA*UPS2A/B and 2VBB-
UPS3A/B.

TARGET DATE: For all of above steps target date is 12/31/91.
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,lNrmLLN
1 tnitlatlon

PROQFDURE'HANGE EYALUATloN(PCE)

Aev. Ho. Too

WMJSM m W i C.W
Describe ChNige:

Uv'dW m M S'f?

Reeeon for Change:

a HCTSHo.

g OIher (Exptahj:

g(OERNo. >-9J- cZ-ue
5 r~ C / i'~t r

a ModfSOC No.

Q Technical Change to,
TSR Procedure

a NTSR praced0re OR
Editorial Change

INIIaIor(PrlnI 8 InIIIel)„

2. Method of Change

C3 lmmed late Change
ChangoINc a Penfment a OoeTIrneCofy Inidaior (Prior

g Sa~
Marl local

MAD l~

OlsposNon

Qf Futuro Change

RPO nppiq~eeaIa ~ a Reject a aeaeaioaere
Oafe. Oafe

rr Review Reel'4 a Yee TSR or Temp Nerafion
a No NTSAN&Sorfsf

lnterlm ApprOVal (recINcal TSR Changes ~)
ANlT~Revtew: a ~' Reject Cl NA

Oefe'RO:

SRO(SIe >: a Accept a Reject a NrA

a ReOeaiNMEOIATEChange oRPOj
a Inadvafe Procerhre (To PPU)

a Fuhre Revisfon or New Procerhre (To PPU)
a Rejeci(ToPPU)

'lant Manager(Tecum Tsa ctIIIIye~l lmplinwntatlon

G Incorp'd Rer. Plac NL:

0 Cancel, a Traneterto Proc.
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Nrite an electrical quarterly PM procedure (N2-EPN-VBA-Qxxx)
for 2VBA*UPS2A and 2VBA*UP82B to:

a.) check cleanliness

b.) check filters, chanqe as neeeded

c.) record trending data - all voltages, input and
output, and currents.
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N MIN
1. tnltlatlon

PROCEDURE CHANGE EYALUATtOM(PCE)

Rw. No. TA

PCE No.

P~
Osscribe Change:

Dc ~
v

SNICK

Zv86- ~ g r~ MJf r C - I
>t'8 r~

Reason lor Change:

Q NCTSNo.

C5'lher (Explain):

2f OERNo. ~- ~r- —~«a eeSOCNo.s'r e ~ M c.r 8'ic ~m

Q Technical Change ta
TSR Proceclure

Pages
A5scted:

tni5ahr (Prints hi5al),

Q NTSR g~ureoR
Editorial Change

2. Method ot Change
CJ lmmedlate Change

Chango le: Q Permanent. Q One TeeNy (Pnog

g r~z,—

g Future Change

Mar Location Phone

9 Z ~~,—, Z. Y6go v rr gq~

DtsposNon

RPQApp'lglerhreas)Q ACCepi Q RSNCt Q RafredhFuture

Selety~Reqrl Q yee TSR~rerhp Allerathe

Q No NTSRe &harbin

Interim Approval (Technical TSR Cttangee only)

AckflTechnkAReHee: Q ~: Q ~. Q NA

SRO:

SRO(Site ): Q Axepr Q ~ Q NrA

Q Raked% QQiEOIATE Change (To RPO)
Q hachure Proces»(T» PPU)

Q Future Revisha or New Proc»r» (fo PPU)
Q (ToPPU)

Plant Manager(Technical TSR CangtNOnly)

Slgnahr»,

Slgnaar»
(She Only)

Impl»m»ntatfon

Cl Inasp'4 Rev. Prao NL:

Q Cancel, Q TmstettoProc.No'
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Write an electrical quarterly PM procedure (N2-EPM-VBB-Qxxx)
for: 2VBB UP83A 2VBB UP83B 2VBB UP81A 1B -1C -1D -1G
to:

a. ) check cleanliness
b.) check filters, change as neeeded

c.) record trending data - all voltages, input and
output, and currents.



h



YiuL55N
1. lnitlatlon
P ocedure No.

PROCEDURE GHANGE EYALUATlON(PCE)

Rw. No. Tlute

PCE No.

Oeacrid Chango: c. ~

Reaaon for Change;

0 NCTSNo. H.OER No < — - cp-

O'Cw (Expfafn): ~o Cr II

0 ModtSOO No.

I /~

2. Method ot Change
C1 Immediate Change

ange le: 0 Permanent 0 Ooe Time Onfy

Future Change

0 Technical Change to.
TSR Procecfure

nfthtor (Prfnt 4 Mal),.

0 MTSR Procedure OR
Eclorfal Change Marl Locartcn Phone

LrArr z. P4, y'a

OIspoeltlon

RPO App')Wiettrlila)0 Accept 0 Retect Q Ragoctlo futureDate'ate:
Sef W~Raf4 0 V~ TSReT~a~fon0'o. NTSR or Mar}it

Interim ApprOVal (rectal TSR(:hiltges~
AdrttTechnhgReheer. 0 ~: 0 ~,: D NA

SRO:

SRQ(Qe 0 Axspt 0 Re(ect 0 SA

PIant Manager technical TSR Chlnyet Only)

Slgnahra

0 Rahea to INEOfATEChange (To RPO)
0 ittadeate Procehae(To PPU)
0 Future Revtafrl or Neer Procedure (To PPU)
0 Reiect(To PPtfi

RPO Agseal

Imptementatlon

Cl Incep'd Rsv. Pne Na:

Styahre
(Sle ~. Oete" ~ 0 Cancel. 0 Tranaterto Proc.
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Write an electrical refuel PN procedure (N2-EPM-VBA-Rxxx)
for 2VBA*UP82A and 2VBA*UP82B to:

a.) change all cooling fans

b.) verify viring connection integrity
c.) clean entire unit
d.) verify all setpoints (per system engineer)

e.) load test unit for 1 hour

f.) verify automatic and manual transfers

g.) verify voltage regulation





'fj
fi~MiSR

1. Initlatlon

PROCEDURE CHANGE EVALUATION(PCE) PCE No,

Qeicribe Chango:

Durga- cc H

Reeeon lor Changer

0 NCTSNo.

0 'Older (Exp');

5,QERNo. >- +~ ->~ ~~ 0 ModSQCNo.

vHti&r Xe7 P "m 0 eWS u

2. Method of Change
Cl fmmodfato Change

0 P«nt«t«a 0 .Onesele~
"

g Future Change

0 Technical Change ta 0 MTSR procodLrro OR
TSR Procedute Edltortal Chango Marl location

MA>z-
Phono Dale

Iattux (Prtnta~

RPO Atty'Iqaoasa I0 ~. 0. React 0 aeaeae Fottrrl

Otspos Non

RPO Name

Qateo

Qate'eretY

~Rerl'4 0 Yee TSRcr.Ternphhsratloe

0 No. NTSR NMarhf

tnterfm Approval (Techncmt TSR Changes~
AckfITechnical Review; 0 hccepL:.. 0 Reject:. D NA

SRO'RO

Sto t 0 aespr 0 Refect 0 NrA

0 ReCkct at atMEOIATEChango(fo RPOt
0 InM~Procerhri(fo PPU)

0 Fuhre Ralelcn or New Proces |To ~
0 Refect(loPPU)

Pfant Manager pechnlcalm Chartgee~
Slgnahri.

SIgrtaatre
file~,

'mpfementatfen
CI Inaarp'I Rsv. Pmo Na.:

0 Cancel, 0 Trana$ erto Proc.
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Nrite an electrical refuel PM procedure (N2-KPN-VBB-Rxxx)
for 2VBB-UPS3A and RVBB-UP83B to:

a.) verify siring connection integrity
b.) clean entire unit
c.) verify all setpoints (per system engineer)

d.) load test unit, for 1 hour

e.) verify automatic and manual transfers

f.) verify voltage regulation



t



PROCEDURE CHANGE EVALUAT!ON(PCE)

Describe Chango: /Wrac n-
Z ~~ ~g i~ is'c MPT mC MwN

Reason for change:

Q NGTSNO.

Q ORNA (ExptQfA).

EpERNO. ~- W —u- ~ i~ Q LlodrSpCNo.

>g g,rC r Ser r ~i~rY U4~ ~~
~~~O Wt t'umph

Q Technical Chango to
TSR Prccoduro

Q NTSR Procedure OR
Edltorlal Change

2. Method of Change

C3 fmmedlate Change
any Iot Q P~a a Q On mm cay lnrtlalx(Prtntj

Q e

~Future Change

Phone

InNator (PrInt4 Initial)
DlsposNon

RPO App'I<Bortrlear)Q ACCept- Q RejeCt Q RednCtIOFutNO

Pate. Pate.

Safetll'+A Req'd Q'ea TSR ~ Temp Aterattcrr

Q No NTSRor EdhAf

interim Approval (Tochncaj TsR changtts~
ANITechnlcaIRevtew: Q ~. Q Reject. Q NA

SRO:

SRO (Site j: Q AxePt Q Reject Q NrA

Q Reked 0 NNEDIATEChanye (To RPO)
Q Inactt~ Procerhre (To PPUj
Q &dure RerIetcn or New Prootdm go PPU)
0 Reject(To PPUj

Pfant Manager (Techncaj TSR Chan(jttsaty>

SIgnalae

Sgrtaatro.
(Swe ~:
PPU CIoeoottt

Imptemeatatton

G Inaap'd Rev. Pne No '

Cancoj, Q Trana$ ertoProc.





Write an electrical 5 year PM procedure (N2-EPN-VBB-5Yxxx)
for 2VBB-UPS1A, -XB> -1C, -1D and -16 to:

a.) replace internaL control batteries

b.) change all cooling fans

c.} verify wiring connection integrity
d.) clean entire unit
e.) verify all setpoints (per system engineer)

f.) load test unit for 1 hour

g.) verify automatic and manual transfers

h.) verify voltage regulation





Unit ONE D TWO El SITE D Nine Mile Point Nuolear Station
MATERIAL/SERVICES m B.g N(A~RAShould thta Material Pf ilMoHAvfKtte tteaerved ? YES ~NO REIIUEST FORM

Pogs I ot ~
go 10776)

OR I G I NATO R

(PL

PHC 2 —'9i
WR No.

System Code

ApprovalPRIRITYPhono
Wtrtmt.C. S'L

Location 3 ZOOPRINT)
Ct a II

IvIWR No.

SIGN LEGIBLY)

Date Roqutrod

pP Y/~R

MOD No. N/A
'4 VC~ k eaI'E >rgl>+

Carrtp anent Na 1 i ra I a Permanent Plant ~ YEe

Dato

NO

omPonent SR K Q H NSR EA + YES% NOSaf et Class
5og< g~v<cE

SLIggested SLlppller

Where
Used

g$ '7 Mvrt-e Peg J Wit Cafg <peg

nial

C a rn~
ACCOUNT
NUMBER

NUMBER SUB LEDGER ACTNITY/ORDER COST CENTER BUD CAT COST COMP LOCATION SUB ACCT Prol Cost Acct No

hsssrtts
OTY QTY U/'I Sats

CI400 OE5CRIPTION (Inoluds PARTNO.Drawlrt90, 0}4. SYMBOL ROP STATU5 REMARK5

lo Z —/- /T4

C A I

9 89





07-/ -)/
~ Qgggg ","",„, -,DEVIA'TION:/:EVENT:REPORT: P

DER 2 //-Q-oo//
Part:1. INITIATION: Initiator/Su ervisor::: pacei of

~'roblemue S. <Prr~ ~~ g ~,4 ~ c Radiological Problem C3 Yes Q No

A - Discovery Date
Event Date

iim4 (24 Hr.)

Time 24 Hr.

8 - Applicability QUnit 1 C -OER Categocy 0'' Procass

glUnit 2 QCommon CI Hardware Q Personnel

0- Component No. (EPN/EIN)
,r.c Cs;„-

E - Location (Bldg./Elev./Area) Code F ~ Drawing No./Rev.
C4444~. ~C. C~

G ~ System/Equipment Title
Cc vrv&rcrcW prXcr4 ~ 4 «w c c

I - Spec./P.O. No./Rev
ca .Pw

J ~ Vendor (Name and Code No.)
c"(rcc'c.= c- c.cr rcr &

H ~ System Code/Number
cr'0 g

K -Detected during: Q Operational Abnormality Q OEA Investigation IRI Other (Explain) S~
Q Prev. Maint Cl Alarm Ci QA Inspection . Q QA Surveillance Q QA Audit Cl NRC Action Source Code
CI Correct Maint. Ci ISI/IST Q 5 eciallns ection Ci Surveillance Test Q Observation Ci INPOAction

L - Associated References @itic, Document No., Rev., Date, Section, etc. of the documents usod as basis for identifying tho Dev/Event)

Q Tech. spoc Section O CFR

Procedure No. Sect/Steo Other
M - Description of Deviation/Event, Potential Impact, Basis for Determinabon, and Immediate Actions Taken.

cia ~A ~ r x c6
iS r c«r/rr ~r +Itc«4' J

r Cv vc. VS 44 C.

5 ~ ~ o

nc

0-Initiator(P m) (i yc.y ) Date v rr P- Supervi
'

Date Phono ExL Orgcodo
Wnwrcx- c'-rr ~u~~ Co py ~ ~ <-3-9/ WZ.37 c C t

N- CI WR initiated; WR No(s). u!A @See Attached

:,P actt::::::::.":.:::::.::::::.::INITYAK:REPOrRTA'HIE,ITY/.OP BRABiiL'17Y::REVIBNr,:::ISSB/::SRC)':;:.:::::::

A - Plant Condition

Rx Temp

Activityin Progress

8-LCO

(MWt)

Core Flow

N/A Mode Chango Restraint Q Yea gfAo

+N/A O~ng~~~
1 2 3 4 5 5 Rxpovrer(MWo)(Circle One)

Rx Pressure Rx Level

C -Operahlty OetennfnatfonRoqufrod QYes QAo
O - RepcMtablllty Oetermfna5on (tc)$f/A
20.402 Q No Q Immediate Pcint Name

20.403 Q No Q Immediate Q 24 Hr; LER ~
20.405 Q No Q30oaya
2@73 Q No Q 24 Hr Q Other
Part 21 Revfevr Required Q No Q Yea
NRC Notified Q N/A Q Person Contacted

Person notifying NRC

E -
SSS/ASSS'icc

c 44ci '44i Iffy Q N4

~ q/ 50.72 QNo Q1Hr Q4Hr
50.73 Q No Q Yea

73.71 QNo Q1Hr Q24Hr
40CFR302 Q No Q Immediate

Date

~ Provide copy of OER to OER Coordinator (0 s Quality Assurance L Nuclear Ucenalng S s Executive Staff) RBV. 2
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N „'ggggg ".".;...":DEv}ATloN:::/:EvENT REPoRT.
Part 3: .'.- ACTION ASSIGNMENT. (Plant: Manager)

DERg-5V- - e»)

Page 2 of

A ~ Responsible Organization

8 - Prepari Regulatory Repon

C ~ SORC Review Required-C3 Yes Q No

Org Code ~l Priortty ~~ e

Org Code Prio~r'

~ Plant Manager ~W '~L
(or Oesignee} r t

Disposition Oue

Repon Oue

Date

:-'.Part.4::.::.::.:.-'::::::..:..:EVAt;UATION:AND:DlSPQSlTIQN (Hesponaibii:Qrganlzatfon)::::::.':::,'.'.:.'.:.::";:::;
A ~ Evaluation and Problem Oescription

r~ PDu

C3 See Attached
g7tC ar

Wsrf'f. - g I'5 I
.6 eDAS

LC f. O I e4-g 1 Sr)X Sa f'r a a I cS
I rrrrI ~ r ~ I. IDS<~ Z.

8 - Hardware C - Classification ~ N/A.

C3 Rework CK,Safety Related
a C3 Use as~a Q9 Non Safety'Related
+ C3 Repair C3 Fire Protection (Unit 1)

C3 Reject C3 EQ O Q C3 ASME
< ~ Technical Justification Requzed (eitach supporting documentation)

H - Ooscriptfon of Root Cause N/A

0-10CFR50.59 Review Required C3 Yes @No
E - Signif}cant Condition

Adverse to Quality
F-Reportabii}ty Review Required C3 Yes g No

G-RootCauseAnalysis Required + Yes @No

I - 0 anindion Ca 'he Oeviation / Evert
J - Oispositlon(s) (including Corrective/Preventive Act}on) and target completion date.

K-Prio '

- Evaluator

Z QPgg L a Concurrence
arg rrpang rgrr

a I
Date M>I'~>+i N -Su rvisor

Octa

Oate ~

Q-QA PjP/A
Q - Plant Manager/designee

P - Trend Code

Octa R - SORC meeting 0
::P.aarrt: 5:::::: ::.:.':.:.'.:jMRLEMBNTATlONg%ESPCRStSLE''ORQ'ANiZATfON}
A - corrective/Preventive Actke(s) completed ttssr sueeoatlrto oocustltrattott ue atrActt strvltowattttlraaa ttscortos}

S «Completed by

.::::Part.::6'::::

A - RP Review/Void

Dal~ D Snpanrtaar

:.:::::..:.'.'Ci;QSURE.:{PM/QA'j!RP/ReipiiisiMii:0'r iiili'itfait)
Dal~

a provkfe copy of OER to OER Coord}nator (0 s Qua}ityAssurance I w Nuclear Ucenslrlg S + Ettecuttve Staff) ReV, 2
~i s prlortty / A -24 Hours; S -10 Wortdng Days; C - 30 Calendw Days; 0- Other (Specify cXdays).. Saga
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~ Qgggp ~oiwsiae DEVIATlON'/EVENT REPORT.'ER J-9f- a - ooii
CONT!NUATtoN Page 3 of

NOTE SECTlQN TO WH|CH AQOlTIONALINFORMATtONAPPLlES

~5'v

+ ~fs

2 1J ~ M /A

c
C:XA

CS f

hl LXW

&S ~Sr

c8

~$
uS

aaa 5 ac~ CCGrPw

vE c /m fr' 4 X / Yaa. S ar+

+u ~ r >cd Sv ~ rr i

oa v~t fr14V tfCd M ~ L 7i

S a~ /ar

/r
ar tKI OA

O Cra ~f Pv aria.. e v Sv

AJ M + WS)iW' VArC

Aev. 2
I I ~ II
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MARCH "" -1991

E~VEORCE3fE1VT ACTTONS

&KPFUiYCTTONALARE4: MAIlY1ZiVANCZISURPZILLUVCE

PAGE: l.p

FUHCTXONhL AREL: SURVEILLANCE

POINT BEA,CH
Inspection No: 90-201

Region: 3

Violation Description:

Repott Data: 06/01/90
Severity'avel:

TECHNZChL SPECIFICATION 15.6.8 "PLbNT OPERhTZNG PROCEDURES." REQUIRES IN
PART THhT THE'LANT BE OPERhTED AND KLZNThXHED ZH hCCORDANCE QXTE
APPROVED PROCEDURES OF h TYPE USED FOR SURVEILLANCE AND TESTING OF
ShFETT-EX~ED EQUZPHEHT.

10 CFR PART 50, APPENDIX B, CRITERION V REQUIRES, ZN PART. THhT
hCTZVT1ZES hFFECTZNG QUALITY BE PRESCRIBED BT DOCUK9lTED INSTRUCTIONS,
PROCEDURES, OR DRASINGS OF A, TYPE hPPROPRXhTE TQ THE CIRCUMSTANCES AND
hCCQKPLZSHED IH hCCOMANCE VZTR 'i'NSTRUCTIONS. PROCEDURES, OR
DRLRIEG&

CONTRA'-TQ THE ABOVE, SINCE ZNSTAI~ZQS QV THE XameERS IN 198S UHTXL
AHikZL 1990 THE LICENSEE FAILED TO INCLUDE ZH kH hPPRQVED PROCEDURE THE
CkLXISATZQH OF THE fKCAR I%ASTER UHDERVOLTkCE TRZP FUKCTZQS. THIS HAD
THE PQMQSTIkL FOR TRIPPING THE INVERTHLS CHES THET %?RE RECEZVZHG P NER
HMS OHLX THEZR BhTTERT SOURCE.
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DER 2-91-Q-0011, Part 4, section J, Disposition-
Write a PCE requesting an electrical quarterly PM procedure
(N2-EPM-VBA-Qxxx) for 2VBA*UPS2A and 2VBA*UPS2B to:

a.) check cleanliness
b. ) check filters, change as neeeded
c.) record trending data - all voltages, input and

output, and currents.

2.) Write a PCE requesting an electrical cpzarterly PH procedure
(N2-EPM-VBB-Qxxx) for: 2VBS-UPS3Ap 2VBB-UPS3B, 2VBB-UPSY/
1Bp 1Cg 1Dp 1G to

a.) check cleanliness
b.) check filters, change as neeeded
c.) record tx'ending data - all voltages, input and

output, and currents.

3.) Write a PCE requesting an electrical refuel PM procedure
(N2-EPM-VBA-Rxxx) for 2VBA+UP82A and 2VBA>UPS2B to:

a.) change all cooling fans
b.) verify wixinq connection integrity
c.) clean entire unit
d.) verify all setpoints (per system engineer)
e.') load test unit for 1 hour
f.) verify automatic and manual transfers
g.) verify voltaqe requlation

4.) Write a PCE requesting an electrical refuel PM procedure
(N2»EPM-VBB-Rxxx) for 2VBB-UP83A and 2VBB-UP83B to:

a.} verify wiring connection integrity
b.) clean entire unit
c.) verify all setpoints (pex system engineer)
d.) load test unit for 1 hour
e.) verify automatic and manual

transfers'.)

verify voltage regulation
1/IC/fI

5.) Write a PCE requesting an electrical/year PM procedure
(N2-EPM-VBB-5Yxxx)= for 2VBB-UPSLAr -1Br -iC, -iD and -1G to:

a.) replace internal control batteries
b.) change all cooling fans
c.) verify wiring connection .integrity
d.) clean entire unit
e.) verify all setpoints (per system engineer)
f.) load test unit for 1 hour
g.) verify automatic and manual transfers
h.) verify voltage regulation

6.) Write a MSRP requesting the board level bench calibration
procedures from Elgar Corporation for 2VBA*UPS2A/B and 2VBB-
UPS3A/B.

TARGET DATE: For all of above steps target date is 12/31/91
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PROCEDURE CHANGE EVALUATtON(PCE)

1 lnltlatlon
Poceoduee Ho.

Rev, No. l4o

Oeacrilw Char)ger
'.vow ~ c )'N

C 5 w~ /$ (ZuH

>MlSw ~ g ~) r~

Reaaon for Change:

Q NGTSNo.

pf Off)er (Exp');

gf,GERNo. ~-9J- Q-cow
C/ /c /

Q ModrSDC No.

2. Methad of Change
C1 Immediate Change Qf Future Chanors

Chango la Q Permanent Q Ooe Time My
Ct Technica(Changeto Q MTSRproceciurepR

TSR procedure EcNorial Change

(Prfnla~

Inaiaa)r (Pie)

g-a'er
Mal Loa5on

~~ cj+ ~~ la Zen

DlsposNon

Pf)one . Gefe

r/ir./i<

Rpe A@la'lgseaaeaaiQ Accera, Q ~ Q RerSreci~ Forbore

Gale. Gale:

Safety ReAaaj Req'4 Q Yee TSR or Temp Nevadan

Q No MTSRa &Sorhf

Interim ApprOVai (Technacal TSR Changes ~
AcNTechdcaiRevfew: Q Accepl Q Releca Q NfA

Odt'RO:

SRO (Sfe Q )fccepe Q ~ 0 NfA

Q 8eOectoQNE04 Change oRPOI
Q inecsvaie Plocere(To PPUI
Q Rare Revfefon or Near Proof)dure (To PPU)
Q ~(ToPPUl

'fant Manager pochn(ca( TSR aegis Only}

Signature a uesp'e sev. Pne Na:

Q Cancel, Q Tranl(Iettoproc.
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Write an electrical quarterly PM procedure (N2-.EPM-VBA-Qn
for 2VBA*UPS2A and 2VBA*UP823 to: XXX)

a.) check cleanliness
b. ) check filters, change as neeeded

c.) record trending data - all voltages, input and
output, and currents.
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N~MN
~ n ~'

1. tnltlatlon

PROCEDURE CHANGE EVALUATfOM(PCE)

Roe. No. Tide

P~
Describe Change:

—c S irJ /~+f5 w 5 ~M MJf / c /
~c /cc'~ ~ ~~ n

Reason for Change:

Q NCTSNo.

(XOler (Exptain): c ~ S $ 7 ~) Wc i ffrc~~

Ct Technical Change to
TSR Procedure

Q NTSR Qgagure QR
EiNortal Chango

fai5aec(Print d~

2. Method of Change
0 lmmedtato Change

Change ie: Q Permit. Q One Thw Only fnidaafr tpffno

ge /re z~ Leaakn Phone Dale

Q war + V6V~ T /c/9g

DlsposNon

RPOApiaigOeoleae)Q Aceepl Q Reject Q RedactaaFutle

Oat@

Interim Approval tTecte WTSR atlngeN~
Aden Technical~ a. ~: Q ~. Q Ia

SRO:

SROfsne: Q Axept Q ReNcr Q Nfa

Q ReOeOOQNB)N Chanyepo~
Q inacerM Procedae go PPU)

Q Fuaae Reriaioe INeef Procedure tlo PPtfl
Q tlo PPI4

Pfant Manager pechncal TSR t:tangee~
Signatxe.

Siynaafre
(SIe~
PPU oeeoua

fmplimeatatfon

Q Inearp'd.Rov. Phoae No.:

Q Cancel, Q Ttaaafetto Proc.
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I'ritean electrical quarterly PM procedure (N2-EPM-VBB-Qxxx)
for: 2VBB UP83Ap 2VBB UPS3Bp 2VBB UPS1Ag XBg 1Cp 1D 16

. to:
a.) check cleanliness

b.) check filters, change as neeeded

c.) record trending data - all voltages, input and
output, and currents.

~ t

k ~
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PROCEDURE CHANGE EYALUATtON(PC5} PCE No.

Rer. No. T44

Describe Change:

Reason for Changer

Q NGTSNo.

gt'Oiher lEsPfafri>:

Q MoeSOC No.

I J~

2. Method of Chango

CI trnmedtate Change
le: Q Penmant, Q OoeTfroeQnty

Q Technfcal Cfiange to, Q NTSR Procedure OR
TSR Procedure - Edftorfal Chango

Pagee
A5ecfed:

tnfffalor(Prlnla Nh0 .

gpo ~lsl~yeae)Q ~ Q Sejm Q Reerect»Folie

Mail~
OlSPOSNOn

RPO Name

Phone Oa»

YC Y'~

Oa». Oa»:

Safeyaeew Seq'a Q see TSRor Tempafeiaffrl
Q'o. NTSRor BNrhf

tnterim Approval (Tectei&TSA ChangoeOaty)

ANITechnhgRes»w: Q hcNpL: Q ~.: O IA

SRO:

SRO Sd ~ Q ~ Q ~ Q NfA

Q aeaea~aemfA manyego~
Q fi ache» Proolhre (To PPU)
Q FuL!» Revi|oe or New Proce4ae Po PPU)
Q (ToPPU|

Sfgnaaae
(Sh~.
PPU CloeeoO

Oa»-

a Saarp~aw. eneNL:

Q Cancel. Q Tanaferto Proc.
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Write an electrical refuel pM procedure (N2-EPM-VBA-Rxxx)
for 2VBA*QXS2A and 2VBA*UP82B to:

a,) change all cooling fans

b.) verify wiring connection integrity
c.) .clean entire unit
d.) verify all setpoints (per system engineer)

e.) load test unit for 1 hour

f.) verify automatic and manual transfers

g.) verify voltage regulation
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~i Nee
1. fnitlatlon

PROCEDURE'CHANGE EVALUATION(PCE}

Rev. No. TMe

PCG No.

tNaaltw Changer

Lul55 —uP A

Reason lor Change:

Q NGTSNo.

Q Ooert~):
50ERNo. +" +~ -N> (I Q MoutSOCNo

~p"~ y a~s u

2. Methed of Change
Q fmmtidllteChango

Q Perrr~e. Q Onesele~

g Future Change

Q Technical Change to
TSA Procedure

lleator (Prtrtta~

Q MTSA Procedure QA
Mterfal Change

Oate

Mal Location Phone Oate

adair 5C Y~ '7 Jc

OlsposNon

RPOApp'l~sae}Q Acaept. Q ~ Q RedrectOFueae

Oate.

Ode'8044

Q Yee TSAR.TeropNeradrN
Q No. HTSR a BSarhf

Intorlm Approvai lTec~TSR Changes~
Aet!T~Revler. Q Accept:.. Q ~". D NA

SRO' Rakect|aeNKDN Chengego~
a lnaceraae Prooten go~
Q Fuhre Re&he or Hew ProceOae lTo PPU)

Q ~tTo~

Plant Manager lTechnm TSA Changes~
Signa~

SlgrtahNe

lmplementa5on

CI Inaarp'4 Rea Pne No.:

Q Canaan Q TanagerProc.
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Write an electrical refuel pM procedure (N2-EpM-vBB-Rxxx}
for 2VBB-UP83A and 2VBB-UP83B to:

a.} verify wiring connection integrity
b.) clean entire unit
c.) verify all setpoints (per system engineer)

d.) load test unit for 1 hour

e.) verify automatic and manual transfers

f.) verify voltage regulation
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PROCEDURE CHANGE EyALUATtOM(PCE} PCE No.

Rev. No. Tee

Oasalbe chan(le: c. ~ 5 >e nn ~z etc ~ ~cy
pr )pp Ig >c ID ~& >++ roof wc lj'<4F

Reason for Chan(le:

a NCTSNo. EOERN. ~- ~ —~- ~ i~ a M~CNo.

(~). ~~ ag aiP r set )4'~i~r 7 ~ /t
'Lc. ~ ~o its puwd

Q Technfcaf Change fo
TSR Proceduce

Atecfad:

fniffafor (Ptfnth Map

Q NTSR PfocedwaOR
Edftorfal Change

2. Method of Change
C3 lmmedlate Change.

Change fea Q Pennant. Q One Tftne Only 4nl5aaw (Pffnft

Q f ~V-

Dtspositlon

Phone Cafe

Rpp~qf~e~a ~.. a ~ a RedrecttoFofle.

Oafe: Oafe.

Safe5~Req'4 a Yee TSRa TeepHtereffae
a No NTSReBSahi .

Interim Approval (Tecffnfcal TSR Changes0nlyj

4dftTechnfcefReafew: a AxepC',.Q ~. D NA
*

<pvPP ~ ~

V

SRO:

SRO(sffe: a aespC a ~ a NtA

a ae»easesaOWECaanyo(To~
a fnecflvete Procehre(To PPU)

a Fufle Aaron orNer Pneahfe(ro PPQ)
a Refecf tTo PPU)

Plant Manager pecflfcal TSR Cttingei Ong ltaplementtloll

0 Cancel, Q TrinefertoPfoc
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Wrxte an electrical 5 year pM procedure (N2-EpM-'VBB-5Yxxx)
for 2VBB-UPSY, -1B, -1C, -1D and -18 to:

a.) replace internal control batteries

b.) change all cooling fans

c.) verify wiring connection integrity
d.) clean entire unit
e.)
f ~ )

g)

verify all setpoints (per system engineer)

load test unit for 1 hour
r

verify automatic and manual transfers

h. ) verify voltage regulation
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Unit ONE Q TWO El SITE Q Nable Mile Point Nuolear Station

Ra Raaarvad ? YES >~gp REqUEST FpRM

Pago I pf- ~¹ 107761

ORIGINATOR
(PL PetR)

P~)( P, 9/~ 4I 04 l I
WR No. MWR No.

Syetem Code

Phone
c ~ SL

l.ocatlon

l RlRlTV
3 — Z. oo

Ap prctval

SIGN LEGIBLY)

t4pp Na Nrtt Dat ~ Ractulrad
WvC~It ~rS ~rf)i4

4a /:4 Parmaaaal Plaat MYES

Oato

NO

Compo nent pg SR ~ QSaf et Class
5 Cr g,ta g cp s'rtc H

Suggested Supplier "i wn ~ ~. r.~

+ $ '7 Ma at ka «tl 0 M4r 4 ar4( gptrt~4t E» A /l ~~l
Uaed

NUMBER

NUM8ER
SUB LEDGER ACTftttAY/ORDER COST CENTER BUD CAT COST COMP LOCATION SUB ACCT PraJ Coot Acct Na

hooorvo
Orr QTY U//I Safe

CI as@
DESCRIPTION (Inotu4e PARTNO,Drawtnge, oto. SYMBOL BOP

QQ
STATUS REMARKS

Pg.mo

toy —I- j-74

9 89
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c 7-~-8(
Display of Work Item Data
SEEK Strategg. COMPID=BVDO-UPSI

AND COMPIDN2VDD-VPS)H, AND LEADFLC=L Sort Fields: COMPID. APPRDATE

HIT Comomponent No Work No Approval date Work Item Description Corrective Action.

1 2VBB-UPS IA W007/58 860225 VNINTERRUPT IDLE POWER SUPPLY — IAe UNIT
TRANSFERRED TO BYPASS'RIED TO RESTART AND
RETRANSFER AND BLEW LEC FUSES TROUBLESHOOT
AND REPAIR

NO CORRECTIVE ACTION REGUIRED. 2VBB-UPS1A
WORKING PROPERLY UPON INSPECTION

2 2VOD-UPS lA W120764 870523

3 2VOB-UPS1A W130867 880110

BLOWN FUSE IN CHANGER SECTION OF UPS
MODULEe REPLACE FUSEi LOCATED NORMAL
SWITCHCEAR EL 237

ADJUSTe ADJUSTED INC SCR F IR INC BOARD TO
COMPENSATE FOR INBALANCE IN AMPERAGE
REPLACED BLOWN FUSES'8 AND F28'ND F7
AND F26

REPEATED FAN FAILURE ALARt1S SOt1ETIMES WITH REPLACED FAN IN LEG A7
CARD-LfAD A7 INDICATION. ALARM CLEARS
ITSELFa TROUBLESHOOT AND REPAIR

4 2VBD-UPSIA W127824 880212 UNINTERRUPTAOLE POWER SUPPLY VBB-VPS1A.
MEASURE AND RECORD ALL CIRCUIT LOADS IN
PANELS 2VOS-PNLAI07o 2VBS-PNLA102 AND
2VBS-PNLA101 SEND COPY OF INFORMATION TO S
CLOVER SWEC fNGINEERINC ALSO RECORD VBA
POWER FACTOR (MbT)

TOOK At1PERACE READINGS (CRANDALL 1281 HAS
THEN). CK CONN. AT OKER 36 IN PNL
2VBS-PNLA10i. JB401 IN PNL 2CECaPNL709i PNL
H13-616 ALL WERE TIGHT.

5 2VOO-UPS1A W137500 880312

6 2VBB-UPSI* W138017 880314

UPS1A HAS VOLTAGE OUTPUT IMBALANCE>
REVERIFY SETTINCS ON UPS. ADJUST AS REGD

TROUBLESHOOT OPERATION OF UPS. 0 LOADING
IMBALANCE CAUSING MISOPERATION AND
DISTURBANCE IN RDCS

VOLTAGES-OA-117 OB-124 OC-121 VAC VOLTACES
ARE DIFF DUE TO DIFF AMPS ON EACH PHASE

CHECKED BALANCE OF UPS. SIMULATED IMBALANCE
ON OC OF 37 AMPS AND DID NOT AFFFCT UNITS

7 2VOD-UPS1A W145893 880916 VERIFY ALL INVERTER LEC SCRS HAVE HEAT SINK WORK COMPOLETED ON,WR189497
CREASE APPLIED TO THEtl. APPLY HEAT SINK
GREASE AS REGDe REF If 87 24 REGD UNIT ON
MAINT POWERr WIP

8 2VBB-UPSIA W157612 890218 OV/UV TRANSFER ALARM LIGHT LITE UPSIA
BREAKER CD1 2 3 OPEN CO4 CL'OSE SCR SHORT
LIGHT IN

WORK COMPLETED ON SUPPORT COPY

9 2VBB-UPSlA W149263 890227 2VBB-UPSIAi REPAIR BROKEN HINGES ON CAOINfT NO REPAIR NECESSARY FUNCTIONS AS PER DESIGN

10 2VOO-VPS1A W161031 890415 2VBO-VPS1A UNINTERRUPTABLE POWER SUPPLY IA.
AC OUTPUT VOLTMETER INDICATES 124. 1 VAC
(HIGHER THAN EXPECTED) r VERIFY
CORRECT ADJUST AS NEC ~ LOCATION EL 237
SWITCHCEAR BLDG

TOOK VOLTAGE READINGS OK METER RECALIBRATED
BY MhT DEPT

11 2VBO-VPSlA W162010 890505 VNINTERRUPTIOLE POWER SUPPLY. BREAKER
TR IPPED CO 1 AND CB 2 TR IPPED> ALAR)1 OV UV

IbC REPLACED CHIPS WORK PERFORMED BY
SUPPORT DEPARTMENT
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Disp)ag of Wor k Item Data
SEEK Strategg: COMPID=2VBB-UPS1
~ AND COMP I De2VBB UPS)Hr AND LEADFLG~L Sort fie)ds: COMPID. APPRDATE

Hl T Component No. Work No, Approval date Work Item Description

TRANSFER ~ CBI WILL NOT RECLOSE AFTER
RESETTING-TRIP IN ON UNIT> TROUBLESHOOT AND
REPAIR AS NEC

Corrective Action.

13 2VBB-UPS1A

14 2VBB-UPS1A

W160837 890515

W160839 890519

12 2VBB-UPSIA W161451 890515 HAS TRIPPED TO MAINT MODF TWO TIMES IN 12
HRS. TROUBLESHOOT AS NEC

REPLACE RIBBON WIRE INSIDE UPSY WIP

CORRECTIVE ACTION PERFORMED BY ISC REPLACE
CARD A8

WORK COMPLETED UNDER WR18'9497

TROUBLESHOOT AND REPAIR A13AI CARD IN I AND CARD RETURNED TO MFGR lEXIDE ELECTRONICS)
ON RETURN B 007079 7/24/89 SYMBOL 93 53-867
P/N 101072370 NO WORK PERFORMED MRF 32129

1'5 2VBB-UPS1* W164090 890726 GROUND FAULT ON BATTERY CAME IN CLEARED
CAME IN AGAIN BUT DID NOT CLEAR WINDOW
852503 ALARMED AND INDICATOR LIGHT FOR
BATTERY GROUND IS AT VBB-UPS1A TROUBLESHOOT

WORKED PERFORMED UNDER WR 164092

16 2VBB-UPS1A W154948 890824

17 2VBB UPS1A W164138 891002

18 2VBB "UPS lA W180623 900701

2VBB UPSIA HAS A BATTERY GROUND ALARM-HAS
BEEN RESET BUT CAME BACK IN- INVESTIGATE
REASON FOR ALARM AND REPAIR AS NECESSARY

CORRECT BATTERY GROUND ALARM PROBLFM ON
UPS1A BY FIXING CIRCUIT CARD A13A1 PER EDC
2E10075 ATTACHED THIS WILL CORRECT
NUISSANCE ANNUNCIATORr ANNUN

UPSIA IS ON MAlNTENANCE SUPPLY. ALARMS
IN-INVERTER FUSE A1 ALARM LIGHT- LEG FUSE
LIGHT-TRIP LIGHT- SCR SHORT- LEG FANS 1-6
OFF. tPRIOR TO X-FER TO MAINT. LEG FAN 4
OFF LIGHT CAME IN FOR APPROX 5 MIN ON A 20
MIN. CYCLE, CEC-PNL852/UPS1A

NO PROBLEM FOUND

PERFORMED EDC 2E100/5 VERIFIED DOING GROUND
CHECK ON DN 2BYS-BATIA WOULD NOT GIVE
2VBB-UPS1A GROUND ALARM

REPLACE LEG 3 FUSE <A70P400) AND REPLACED
LEG 4 COOLING FAN „(FRONT) — REPLACED LEG 1

FAN B

19 2VBB-UPS1A W189497 900921 UNIT HAS TRIPPED DUE TO A BLOWN LEG FUSE
AND IS CURRENTLY ON MAINTENANCE POWER
SUPPLY. TROUBI.ESHOOT AND REPAIR. LOCATION
NORM SWGR ELEV 237. TAG ON DOOR

REPLACE FUSE AND COOLING FAN REPLACED BLOWN
LEG FUSE LEG 5 REPLACED COOLING FAN TO A16
CAPACITOR BANK-APPLIED HEAT SINK GREASE TO
ALL LEG SCR-DIODC. THIS WORK CLOSES WRS
I89472 ' 45893 1 60837

20 2VBB-UPS1A W189472 900921 INTERMITTENT SCR SHORT ALARM-WILLRESET
(SWG 240), HUNG ON UPS-1A

NONE NO WORK TO BE PERFORMED ON THIS WR.
WORK PERFORMED ON WR189497

21 2VBB-UPSlA W154535 910513 BLOCKING DIODE RELAY PICKING UP/DROPPING
OUT- DC LINK VOLTAGE DRIFTING LOW. VERIFY
CIRCUIT BOARD FOR DC LlNK NOT
DETERIORATING TAG ON FRONT OF UNIT
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Display oF Wor k Item Data
SEEK Strategy CQHPID=2VDD-VPS)

AND COHP IDe2VGO-UPS(H. Ahlb I FADFLC L

HIT Component No Work No Approval date

22 2VOD-UPS)A W(62319 910813

Sort fselds. COHPID. APPRDATE

Work Item Description,

WHEN RESTARTING UNIT BREAKER 1 ON PANEL 301
TRIPS POSSIBLE FAULT IN RECTIFIER SECTION.
TROUBLESHOOT

Cor~ective Action.

23 2VOO-VPS1A>
2VBB-UPS18r
2VDB-UPS1C >

2VBB-UPS1D>
2VBO-UPS1C

M130937 8801 13 2VDD-UPS(A. 18 (C. - 1D AND 1G. UPS NEED TO A
HAVE DUST BLOWN OVT

r AIR CLEANED 2VBS UPS 1Ar 18> 1C> 1D AND 1C.

24 2VBB-UPSlhr
2VBO-UPS18>
2VBB-UPS1C>
2VBB-UPSID>
2VOO-UPS1C

W137481 c 880223 INCORPORATE CHANGES PER PR 7680 ATTACHED>
ADD LABELS (2 EACH) FILTERS TO BASE OF
UNITS WITH-AROUND DOWN(IF POSSIBLE).
CONTACT BOB CRANDALL X1281 FOR
CLARIFICATION

HADE TACS AND INSTALLED AS DIRECTED.

25 2VBB UPS1A>
2VDO-UPS18>

" 2VBD-VPS1C>
2VBO-UPS1G>
2VOB-VPS1D

M107670 861017 UNINTERRUPTIOLE POWER SUPPLIES 2VDD VPS1A>
8 C AND G TAKE AND RECORD BASELINE DATA
FOR UPS1A C AND Dr UTIL I ZING THE EX IDE
UNIT ADJUST PROCEDURE

TOOK BASE LINE DATA ATTACHED TO BACK OF WR

26 2VGO-UPS18 W012787 860510 2VOB VPS18> STATIC .SMITCH UNPLUGCE 0> LIGHT
ILLV((INATEDWON'T RESETr PROBABLE FAILED
STATIC SWITCH POSITION SWITCH> NORHAL
SWITCH GEAR BUILDING 237 EL.

CORRECTIVE ACTION COMPLETED BY SUPPORT
CROUP

27 2VBB-UPS 18 W102235 860623 2VDB UPS18> 2VBD UPSI9 STATIC SWITCH
UNPLUGGED LIGHT FLICKERS ON AND OFF

CLEAN OUT DIRT FROH SENSOR AND REPLACED
REFLECTIVE TAPE.

28 2VBB-UPS18 W120153 870531

29 2VBB-UPS18 W125743 870924

30 2VGG-VPS19 W138173 880223

STATIC SMITCH UNPLUGGED ALARH LIGHT LITE>
TROUBLESHOOT AND REPAIR AS NEEDED.
O'VOO-VPS19 LOCATED IN NORH SWGR ELEV 237E

CLOGGED FVRNACE FILTERS UNDER UNITS (2
EACHr HELD IN WITH THVHB SCREWS) ~ ARE
RESTRICTING AIR FLOW TO UNITS AND
CONTRIBUTING TO HEAT BUILDUP IN
UNIT-REPLACE FILTERS (SHOULD BE DONE ONCE
PER HONTH)

CD-3 GETS A TRIP SICNAL IN ADDITION TQ QFF
SIGNAL> IT IS ONLY SUPPOSE TO CET AN OFF
SIGNAL

REPLACED WHITE BACKGROUND FOR PHOTO
TRANSISTOR ASSOCIATE'D, WITH STATIC SWITCH
VNPLVCCED ALAR(( LIGHT

REPLACE OLD DIRTY FILTERS MITH NEW CLEAN
FILTERS

NO WORK REQUIRED ON THIS MR REFERENCE WR
169147

31 2VGD-UPS19 M145894 880916
GREASE APPL E
VERIFY ALL INVERTER LEC SCRS HAVE H

I 9 TD THEN> APPLY HEAT SINK
EAT SINK RECREASED SCR 'S ON ALL UPS LOCS

CREASE AS REQD. THIS REQUIRES UNIT TO BE ON
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Display op Work Item. Data
SEEK Stra teg 9 COMP I 0=2VBB-UPS I

AND

HlT

MAINT POWER> REF IE 87 24 ~ WIP

CQMPIDN~VBB UPSlH> AND LEADFLG~L Sort Fields", COMPID. APPRDATE

Component No Work Noo Approval date Wof k Item Descript<on Corrective Action.

32 2VBB-UPS10 W147325 881101

33 2VBB-UPS18 W164699 890908

34 2VBB-UPS1B 'W169147 891203

35 2VBB-UPSIB. W107684 861217
2VBB-.UPS1D

THE OPERATOR ON THE NORMAL AC INPUT BREAKER
DOES NO'I CLOSE THE BREAKER TROUBLESHOOT

UPS-1B BATTERY AMMETER READS OFFSCALE LOW.
TROUBI ESHQOT AND CORRECT. CB237

REPLACE CB-3 MQLDED'ASE SWITCH ON
2VBB-UPSlB. THIS WILL COMPLETE WORK STARTED
ON WR 138173

2VBB UPS18> I>ID> TAKE WAVE FORM> PRINTQUTS
OF THE OUTPUT OF 2VBB-UPSIB WITH FEEDER BKR
FOR 2LAC-PNLV04 CLOSED AND OPEN> BKR
LOCATED IN 2VBS-PNL Bl 1 I» ALSO TAKE WAVE
FORM» PRINTOUT OF 2VBB-UPS1D

VOID WR 138173 ADDRESS THE PROBLEM — WILL
DO CORRECTIVE ACTION ON THAT WR.

» \

REPLACED BATTERY INPUT AMMETER

TOOK WAVE FORM/PICTURES OF ABOVE. SEE
ATTACHED SHEETS MC(TE 3202-7623AO-SCOPE DUE
9/8/87.

36 2VBB-UPS1C P12977

37 2VBB-UPS1C W012466 860310 2VBB-UPS1C ~ 2VBB-UPS1C HAS BLOWN FUSE
CAUSING UPS TQ TRIP

REPLACED FUSE F-5. CAT A70P400 TYPE 4. 400

INVESTIGATE CAUSE OF FUSE BLOWING
REPLACE BLOWN FUSE AND AMP 700V SPEC E035A

38 2VBB-'UPS1C W102237 860625 2VBB-UPS1C. TRIPPED OFF BOTH NORMAL AC AND
DC INPUTS> AND DID NOT SHIFT TO BYPASS
AUTOMATICALl Y UPS WOULD NOT RESTART»
MANUALLY Pl ACED IN BYPASS

LEG FUSE REPLACED> MRR 86-05653

39 2VBB-UPS1C W101235 860717

40 2VBB-UPSlC W129243 871106

BLOWN LEG FUSE
2VBB-UPSlC. 2VBB-UPS1C IS ON BYPASS AND HAS REPLACE 400 AMP FUSE( F4)

SRC SHORT CIRCUIT IN. WILI. N T0 CLEAR SG" 237 NONE -PRESSED LAMP TEST BUTTON - L
WORKED

-ALL LAMPS

41 2VBB-UPS1C W138108 880217

42 2VBB-UPS1C W130139 880222

43 2VBB-UPS1C W1458'95 880916

44 2VBB-UPSlC W147313 881106

IF FRONT DOORS ON UPS1C ARE CLOSED. AN SCR
SHORT COMES IN AND A FAN HIGH TEMP

REPLACE BAD FAN IN UPS

VERIFY ALL INVERTER LEG SCRS HAVE HEAT SINK
GREASE APPLIED TO THEM. APPLY HEAT SINK
GREASE AS REOD> THIS REQUIRES UNIT TQ BE ON
MAINT POWER> REF IE 87 24

FANS FAIL TQ RUN WITH INVERTER ON

WORK DONE ON WR 147313- VOID

REPLACED FAN IN CHARGER SECTION

WORK DONE ON WR" 147313- VOID

REGREASED LEG NUMBER 5 AND ALL SCR 'S
CHECKED OK 1-15-89. REPLACED DC SWITCH.
REGREASED ALL SCR'S AND CHECKED FANS.





Dtsptag of Wot k item Data
SEEK Strateg»t COMP ID~2VDB-UPSI

AND COMP IDtt2VDD-UPS1H. AND LEADFLC L Sor t f ields: COMP lD. APPRDATE

HIT Coe on nponent No Work No Approval date Wot k item Descript ton. Corr ective Action.

45 2VBD-UPS1C W149132 89010'9 REt LACE INVERTER LEGS IN UPS1C WITH ONES NO WORK
FROJ1 UPSID SPARE SCRS ARRIVE RUN UPS1D IN WR 147313

WORK DONE THIS WR PARTS REPAIRED UNDER

MAINT. UPS1C NORMAL» WHEN SPARE SCRS ARRIVE
REPLACE BAD SCRS AND REINSTALL INTO VPSIC.
NO TEMP MOD REQD» SAME FIT FORM Fl TNESS»
REPAIR ONLY NO CHANCE

46 2VBD-VPSlc W164135 890922 USING PORTABLE TEST EQUIPMENT RECORD UPS
OUT PVT VOLTS At1PS AND PHASE ANGLE

INFORMATIONAL READINGS TAKEN. ATTACHED TO
MR

47 2VBB-UPS1C W1642 34 890922

48 2VDB-UPSlC M170627 900112

VERIFY THE OVERLOAD SETPOINT ALARI1 WORK DONE ON WDONE ON WR SUPPORT

UNIT FAILED TO TRANSFER TO MAINTENANCE REPLACED FUSE IN INVE
DURINC MSS OF NORt1AL AC. AI.ARMS IN SHOWN ON

IN INVERTER

PAGE ATTACHED. BELIEVED THAT* INVERTER FUSE-
BLEW. DEFICIENCY TAG 17134

49 2VBB-UPS1C W169373 900120

50 2VBB-UPS1C W189544 901022

51 2VBB-UPS1C W191924 901224

52 2VBD-UPS1C W184517 910307

2VBD-UPSIC HAS A LOGIC INVERTER LIGHT LITE
AND WILL NOT RESET. TROUBLESHOOT AS NEEDED

2VBB-UPS-IC HAS A BLOWN LEC FUSE. PLEASE
REPLACE. LOCATED EL 237 NORMAL SWITCHGEAR.
TAC KUNG ON UPS-1C

DURING TRANSFER OF 2NJS-V55 UNIT HAD
FAILURE. AND SUBSEQUENTLY EVEN UPS OUTPUT
FUSE.

UNIT OVERHEATING- t1AKE REPAIRS REPLACE
FANS» FILTERS» INVERTED CATE CARD (S'EE
ATTACHED MAINT. INSTRUCTIONS). TAG ON FRONT
OF VPS1C

SEE SUPPORT NO LITE LIT

CHANCED BLOWN LEC FUSE F4

REPLACED CB1. FUSE F33 AND FUSE F44

REPLACED CATE FILTERS AND FAN8 CLEANED UNIT
MITH SERVICE AIR CHECKED FUSES CABLINO AND
CONNECTIONS

53 2VBB UPS1C M184809 910520 FAN 4 FAILURE ALARt1 IN REPAIR FAN 4. NORMAL C
SWQ BLDG ELEVATION 237

LEANED AS NECESSARYt,TESTED SYSTEM AND
ALARMS ALL CLEARED

54 2VBB-UPS1C W184849 910529

55 2VBD-VPS1C Wl92926 910617

56 2VDD-UPSID W012583 860321

FAN FAILURE LED IS IN. TROUBLESHOOT AND
REPAIR LOCATED IN NORMAL SWOR BLDG
ELEVATION 237

LOGIC ALARM LIGHT WILL NOT CLEAR- CB1
TRIPS- TROUBLESHOOT. REPAIR LOGIC CARD» SWG
BLOC EL 237 AND REPAiR. TAC ON UPS-1C CAB

2VDD-VPSID - VPS1D TURN ON BUT DOES NOT
TRANSFER - NO SYNC TO BYPASS

CLEANED CARD CONNECTORS FOR ALL 8IX
INVERTER LEOS. ALL SO REPLACED 400 AMP LEO
FUSE FOR LEO 1

REPLACED A13A20-4 A13A21-24 LEO 4 FUSE
AND 5 ON LEO 4 BOARD

VOID. CORRECTIVE ACTION PERFORMED REF. WR

NO. 12740-4/4/86
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Displa|) of Work Item Data
SEEK Strategg CQt)PID~2VBB-UPS1

AND COt)PIDN2VBB-UPS)H, AND LEADFLQ L

HlT Component No Work No. Approval date

57 2VBB-UPSlD W012740 860327

58 2VBB-UPSlD W100801 860611

59 2VBB-UPS1D W102239 860623

60 2VBB-UPS ID W106529 861013

Sort fields; CQt)PID. APPRDATE

Work item Descript<on Corrective Action.

UPS1D FAlL TO SYNC. UNIT WILL NOT SYNC T

C-C=ib. OV. UNIT WELL ALSO NOT AUTQ RESTART

2VBB UPSlDr HAS A SCR SHORT IN ON ITr IT
WILL NOT REST RT D ES T
HAINTENANCE TROUBLESHOOT AND REPAIR AS

~ HAVE EI.ECTRICAL SYSTEti — CHECKS 0HECKS OK

NECESSARY

2VBB UPS10r TRIPPED OFFr AND IS ON BYPASS LEQ FUSE REPLACED
POWER.

" MILL NOT RESTARTr LEQ FUSE BLQWN ON
860620

UNINTERRUPTIBLE POWER SUPPLYe UNIT DOES NQT REALIGNED UNIT
AUTO RESTART ON A TRANSFER TO BYPASS PQMER
SUPPLYr IT DOES ATTEt)PT TO DO SO BUT ENDS
UP RETURNING TO BYPASS THE UNIT IS ALSO AT
CLOSE TQ HAX At)PS WHICH MAY EXPLAIN SHiFT
TO BYPASSe LOCATIQNr NORt)AL SWGR ELEV 237
SCR SHORTED LIGHT

61 2VBB"UPS1D M109638 870126

62 2VBB-UPSID W109673 870202

63 2VBB-UPSID W125732 870924

64 2VBB "UPS1D W125594 871007

65 2VBB-UPS1D W125882 871014

2VBB-UPSlD. BLOWN FUSEr 2VBB-UPS1D HAS A
BLOWN LEG FUSE. AND INVERTER FUSE LIGHT IS
LIT CB-1. 2 AND 3 ARE TRIPPED ON BYPASS

UNINTERREPTABLE POWER SOURCE 1Dr ERRATIC
OUTPUTs NS EL 237r BATTER At)HETER
CYCLICALLY DEFLECT INC -0. INVESTIGATE AND
CORRECT AS NECESSARYr NO ALARHS SHQ'WING ON
UPSr NONE IN CONTROL ROOt) ~ ALL OTHER
INDICATIONS APPEAR NORHAL

DURING LOSS OF POWER TEST ANNUN NO 852531
-UPS1D SYSTEti TROUBLE DID NOT ANNUNCIATE
THOUGH UNIT WAS ON BATT POWER (THAT ANNUN
DID CONE IN)

DC LINE DUT OF SPEC THE DC LINE VOLTAGE IN
2VBB-UPS1D IS VARYING A ONE HALF VOLT
CAUSING (ON DAt)PER POWER) ALARH TO CONE IN
WHEN CHARGER 1B IS ON EQUALIZE

ANNUN NO 852534 DID NQT ENERGIZE EVEN
THOUGH UPS WAS ON BATTERY POWERr
INVESTIGATE-REPAIR BY OPEN AC FEED TO UNIT.
IF PROBLEt) IS NOT FOUND NOTIFY B CRANDALL

REPLACED FURS 04 AND FUSE N5

NO CORRECTIVE ACTION NEEDED t)ETER OPERATES
PROPERLY MHEN IN USE

OPENED AS SUPPLY BREAK TO UPSlD TMICEr BOTH
TItlES WINDOMN 852531 CANE INe NQ CORRECTIVE
ACTION RMUIRED

WHEN WR 130860 WAS COHPLETED VOLTAGE MA8
STABLE AT 140. 5 VDCr PROBLEti CORRECTED ON
WR 130860

REPLACED K3 RELAYr VERIFIED OPERATION BY
OPENING AC SUPPLY BRK ON tlCC 6

66 2VBB-UPS1D W128226 871101 t1ETER IS FLUCTUATINQ ABOUT 20 AHPS FRQtl 0 NO CORRECTIVE ACTION TAKEN. THE SANE
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Disp lag of Wor k Item Data
SEEK Strategg: COHPID 2VBB-UPS1

AND COMP IDN2VBB-UPS1H< AND LEADFLC~L Sort fields: CQHPID< APPRDATE

HIT. Com onep nent No. Work No. Approval date Work Item Description...

TO DOWNSCALE< ALSO HETER GOES DOWNSCALE
WHEN TEST LAKP BUTTON IS PUSHED<
TROUBLESHOOT AND CORRECT< LOCATED EL 237
SWITCHGEAR

Corrective Action.

PROBLEH MAS ADDRESSED ON WR 109673
(ATTAACHED) NO ALAR((S SHOWING IN CONTROL
ROON OR ON UPS

67 2VBB-UPS(D

68 2VBB-UPS1D

W129224 871106

W130860 880109

UPS OUTPUT READ 117 VAC< SHOULD BE 120 VAC
+-2X. REPAIR AND OR ADJUST AS NECESSARY

UPS 1D REPEAT VARIOUS AL*RHS PRESENTLY SCR
SHORT< INVERTER FUSE BLOWN LOSS OF AC AND
DC POWER BRKS TRPPED. NOW ON BYPASS POWER

REPLACED AC OUTPUT VOLTtKTER

REPLACED DIODE ON INVERTER LEG Ai AND FUSE8
ON LEGS Ai AND A2

69 2VBB-UPS1D W137315 880207 ALARH CORRECTIVE ACTION CO((PLETED WITH WR 137619PHYSICAL FAULT< 2VBB UPS 1D SCR SHORT ALARH
IN FOR NO APPARENT REASON BY REPLACEING FANS IN CAB TO PREVENT OVER

HEATING.

70 2VBB-UPS10 W120036 880210

71 2VBB-UPS1D W137378 880216

/2 2VBB-UPSID W130137 880222

73 2VBB-UPS1D W130138 880222

HIGH TE((P< REHOVE EACH LEG OF UPSID< NOTE
ORIENTATION (CATWODE) OF EACH DIODE/SCR<
REHQVE EACH DIODE/SCR AND REINSTALL WITH
HEAT SINK GREASE ON EACH. PLEASE NOTE IF
LEGS RUN COOLER< SUSPECTED CAUSE OF HEATING
IN UNIT IS POOR HEAT CONDUCJION FROH
DIODES/SCRS TO HEAT SINKS

PHYSICAL FAULT< NO 3 SCR IS EXPERIENCING
OVERHEATING CONDITION (FAN FAILURE ALARH
CONES IN) < UNIT THEN TRIPPED CB 1 CB 2 WITH
FOLLOWING ALARMS- OUTPUT OV-UV, LEG FUSE
(POSSIBLY NO 3) INVERTER LOGIC TRIP VOLTAGE
DIFFERENCE-REPLACE BLOWN FUSE-TROUBLSHOOT
REPAIR LEG< GREASE ALL LEG SCRS DIODES PER
MR 120036 (CB-4 PLUG PULLED)

REPLACE DEFECTIVE SCRS IN UPSID

CB4 DOES NQT ALWAYS CLOSE-STATIC SMITCH
PICKUP LOAD

INSTALLED HEAT SINK GREASE AS PER WR

120036.

REPLACED (2) 400 AHP LEG FUSES. REPLACED
(1) FAN UNIT. TROUBLE SHOT STATIC BYPASS
SWITCH FOUND PROTECTIVE THERHAL SWITCH
TRIPPED RESET AND TESTED CIRCUIT.

VOID-UNIT RUNNING FOR LAST 2 YEARS. SCR'S
EVIDENTLY OK. UNKNOWN WHAT DOCUt%NT
REPAIRED THEN IF THEY WERE REPLACED

NO WORK REQD. PROBLEH HAS NOT BEEN
EXPERIENCED SINCE THIS WR WAS WRITTEN.
PROBLEH APPEARS TO BE GONE AWAY

74 2VBB-UPS ID W137618 880304

75 2VBB-UPS ID W137622 880304

UNINTERRUPTABLE POWER SOURCE 1D. SCR SHORT CORRECTIVE ACTION
ALARH COMING IN PERSISTENTLY (APPROX 1X P

I ACTION COtfPLETED WITH WR 137619

HR. ) TROUBLESHOOT ONLY
1X PER BY REPLACEING FANS IN CAB TO PROEVENT OVER

HEATING.

NG UP REPLACED FUSES Fi F2 F3 F4 F5 TRIGGER FUSEINVERTOR FUSE BLOWN REPLACE< CB4 HANGI
E

OPERATION TO BE WQRKED UNDER MR 130138
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Sort f ie ids: COMP ID. APPRDATE

Displag of Work Item'Data
SEEK Strategg CONPID=2VBB-UPS)
~ AND CONPIDa2VBB-UPSIH> AND LEADFLG~L

HIT Component No. Work No.o. Approvai date Wof k Item Description.. Corrective Action.

76 2VBB-UPS1D W13761919 880304 'EPLACE ALL ORIGINAL FANS IN UNIT REPLACED 11 CODLING FANS IN UPS ID.
REINSTALLED UNITS AND TESTED. ALL FANS ARE

77 2VBB-UPS1D W135928 880405

NOM WORKING. UNIT PLACE BACK IN SERVICE

REPLACE LEAKY CAPACITORS IN DC FILTER BANK REPLACED 2 CAPACITORS THAT WERE LEAXINC

78 2VBB-VPSID W146623 881002

79 2VBB-UPS1D W146621 881002

WHEN NORMAL AC BREAKER IS CLOSED AND
INVERTER IS CHARCING THE SYSTEM LOAD> 10
MINUTE OVERLOAD LED LIT AND AC BREAKER
TR IPS

CB4 FAILS TO CLOSE CONPLETELY AND PICKUP
LIMIT SMITCHES

REALICNED UPS

REPLACED NOTOR ACTUATOR ASSEMBLY THAT
OPERATES BREAKER CB-4 WITH ONE SPARE FROM
ELEC. SHOP TAKEN FROM UPS-18> EVERYTHING
WORKS FINE NOM.

80 2VBB VPS1D W146620 881002

81 2VBB-VPSID W148953 881228

82 2VBB-UPS1D W161033 890415

CB-2 WILL NOT RESET (TRIPPED AFTER
NNS-SMC015 WAS DEAD BUSSED)

UPSlD DID NOT AUTO XFER TO NAINT ON UV,
EVERYTHINC (CB-I > 2> 34) FOUND OPEN AND
CRITICAL BUS DEENERGIZED ALARMS WERE
INVERTER LOCIC AND TRIP ON THE NODULE AND
ALSO POND .@APPLY FAILURE AND VVIOV> CLOSED
IN NAINT SUPPLY NANUATLY> TROUBLESHOOT AND
REPAIR AS NECESSARY

UNINTERUPT IBLE POWER SUPPLY> WHEN UNIT
TRANSFERED TO NAINT POMER SUPPLY WITH
BATTERY INPUT BREAKER FOUND IN TRIPPED FREE
CONDITIONS> ONLY ALARM FOUND ON UNIT WAS
LOGIC ALARM UNDER BATTERY COLOMN>
TROUBLESHOOT AND REPAIR

ADJUSTED TRIP LATCH AND BLEW OUT DIRT.

MANUALLYCLOSED CBS AND STARTED UNIT

NO ACTION TAKEN — NORMAL OP PER BOB
CRANDALL-ENC BREAKER MILL OPEN AS A RE8ULT
OF OVERLOAD DURINC SCRAM

83 2VBB-VPSID W164698 890'908

84 2VBB-UPSI D W164136 890922

85 2VBB-UPS1D W164118 890922

86 2VBB-VPS1D W184516 901113

UPS-1D BATTERY AMMETER READS OFFSCALE LOM.
TROUBLESHOOT AND CORRECT. CB 237

USING PORTABLE TEST EQUIPMENT RECORD VPS
OUT PUT VOLTS ANPS PHASE ANDLE

UNIT IS RUNNING HOT CRACK AND RECONE
SURFACE TENP PFRONETER OF CHARGER OF EACH
LEG COMPARE TEMP READINGS TO VPS IC

UNIT TRIPPED WITH ALARM INDICATION AS
LISTED ON PAGE ATTACHED-
TROVBLESHOOT-REPAIR AS REOD. TAC ON FRONT

INFORMATIONAL READINGS TAKEN ATTACHED TO WR

ALL TENPERATURES TAKEN AND RECORDED

REPLACED FAULTY CB-1 REPLACED LEC 2 AND 3
FUSES
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Displag of Work Item Data
SEEK Stra teg 9: COHP 10=2VBB-UPS1

AND COHPIDN2VBB-UPS1M> AND LEADFLG~L Sort fields: COHPID. APPRDATE

HIT. Component No- Work No Approval date Work Item Description. Corrective Action.

87 2VBB-UPS1G W100926- 860611

OF UNIT

WITH UNIT ON BATTERY- POWER ALARH RELAY IN HAJOR VACUUH t» CLEANING
UNIT DOES NOT PICK UP» POSSIBLE ALARH RELAY
FAILURE OR CFRI/O FAILURE

88 2VBB-UPSIG W114689 861103

8'9 2VBB-UPS1G W125731 870924

90 2VBB-UPS1G W125734 870924

91 2VBB-UPSIG W129816 871116

92 2VBB-UPS1G W129983 871117

93 2VBB-UPS1G W129320 871201

94, 2VBB-UPS1G W145896 880916

2VBB-UPS1G» (UPS LOCATED AT 214 EL CONTROL
BLDG)> LED FOR AC OVERVOLTAGE DOES NOT
LIGHT» APPEARS TO NEED RESOLDER ING WHEN
TOUCHED IT LIT

ON 2VBB-UPS1G> THE DC BATTERY AI1HETER DID
NOT REGISTER ANY CURRENT THOUGH IT WAS
KNOWN TO BE DRAWING APPROX 400 ALPS DC

PHYSICAL FAULT. 2VBB-UPSIG HAS SCR SHORT
AL*RH IN

INVERTER LEG A-7 LIGHT> FAN FAILURE LIGHT
COf1ES IN AND THEN WILL CLEAR ON ITS OWN.
TROUBLESHOOT AND CORRECT. LOCATED CB EL 214
ATTN P BERTCH

TROUBLESHOOT WHY UNIT WILL NOT SYNC TO
BYPASS AND REPAIR

CB-3 ACTUATOR OPERATES BUT DOES NOT CLOSE
BRK» TROUBLESHOOT AND REPAIR

VERIFY ALL INVERTER LEG SCRS HAVE HEAT 'SINK
GREASE APPLIED TO THEN> APPLY HEAT SINK
GREASE AS REQD. THIS REQUIRES UNIT TO BE ON
tlAINT» REF IE 87-24. WIP

NO CORRECTIVE ACTION REQUIRED» FOUND L'ED TO
OPERATE DURING LAHP TEST FUNCTION

PUT 2BYS-CHGR1C1 ON EQUALIZE LOWER DC LINKS
VOLTAGE ON UPS BELOW BATTERY VOLTS. DC
AHHETER RESPONDED AS DESIGNED-NO WORK
REQUIRED.

HIT RESET SW FOR INDICATING LIGHTS TO
VERIFY LIGHT OPERABLE AND WOULD SET

REPLACED FAN IN INVERTER BY A-7

REALIGNED UPS

CLEANED AND CYCLED CIRCUIT BREAKER
OPERATING MECHANISH. THIS UNIT APPEARS TO
OPERATE OK

REPLACE COOLING FANS AS REQUIRED. REPALCE
LEG SCR 'S A8 REQUIRED. SUPPORTED lt»C BY
LIFTING LEADS AS NECESSARY FOR THEN TO
PERFORM TASKS

95 2VBB-UPSIG W147324 881101 THE OPERATOR ON THE NORHAL AC INPUT BREAKER REPLACED CB 3 HOT
DOES NOT CLOSE THE BREA'KER ~ TROUBLESHOOT

3 HOTOR ACTUATOR ON UPS-1G.

96 2VBB-UPS1G W148333 881221

97 2VBB-UPSIG W148563 881226

REPLACE BAD FAN IN UPSIG

THE FAN IS STARTING AND STOPPING
INTERHITTENTLY> INVESTIGATE AND REPAIR

REPLACED BOTH BAD FANS WITH NEW. TESTED AND
WORKED SAT.

REPLACED DEFECTIVE FANS.

98 2VBB-UPS1G W149187 890214 SUPPORT VENDOR REPRESENTATIVE TROUBLESHOOT SUPPORTED VENDOR AS R
AND CALIBRATE 2VBB-UPSIG DUE ON SITE 890216

R AS REQD
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Display of Work Item'ata
SEEK Strategy. COMP ID~2VBB-UPSI

AND COHPIDN2VBB-UPSIH. AND LEADFLG~L

HIT Comomponent No. Work No. Approval date

99 2VBB-UPS1G W161005 890414

100 2VBB-UPS IG W164078 890722

Sort fields: COHPID APPRDATE

Work Item Description.

2VBB-UPS1G. SCR SHORT LIGHT ILLU)iINATED
TROUBLESHOOT

UPS HAS A SCR SHORT AND FAN FAILURE-WHEN
FAN FAILURE ALARH SILENCER KEEPS CO)1ING
BACK IN EVERY HINUTE OR SO UPS HAS
AUTOHATICALLYSHIFTED OVER TO THE
HAINTENANCE NODE

Corrective Action.

NO ACTION REQD> LAHP ILLUNINATED PER ENG
DURING A TRANSIENT> NO ACTUAL SCR SHORT>
LIGHT IS NOT ILLUMINATEDAT THIS TINE

REPLACED COOLING FAN UNIT TURNED ON AND FAN
OPERATED CORRECTLY

101 2VBB-UPS I G W164079 '90723

102 2VBB-UPS10 W170530 S91201 2VBB-UPSIG AC OUTPUT VOLTAGE IS READING LOW
115. SV. PROCEDURES STATE THAT IT SHOULD
READ 120V PLUS-MINUS 2 PERCENT
(117. 6-122. 4) LOCATION (CONTROL BLDG 214).
DEF TAG NO. 20234

SEE SUPPORT FO)I WORK

2VBB-UPS1G HAS AN SCR SHORT AND HAS SHIFTED RE
TO HAINTENANCE NODE

REPLACED FUSE F3 AND F13 AND FAN FOR LEG 3

.103 2VBB-UPS10 W175948 910225 2VBB-UPS10 HAS UV/OV TRANSFER ALARH AND SCR
SHORT ALARH IN. PLEASE TROUBLESHOOT.
2VBB-UPS10 IS IN HAINTENANCE SUPPLY. TAG
LOCATED ON UPS 10 EL 237 CB

REPLACED 2 WHISPER FAN8 INSIDE UPS AND
CLEAN OUT AS HUGH DUST AS POSSIBLE WITH
VACUUN CLEANER

104 2VBB-UPS I G W162320 910813 LIGHT FAII.URE A13 AND A21 ALARH CARD AC
OVERVOLTAGE LIGHT NOT WORKING

I2J
II> 1H
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Disp lag of Work Item Data
SEEK Strateg>)=. COMPID=2VBB-UPS1

AND COMPIDe2VBB-UPS(H. AND LEADFLG=-L Sor t fields: COMP ID. APPRDATE

HIT Component No Work No Approval date Work Item Description. Correc t ive Ac t ion.

1 2VBB-UPS1A W007758 860225 UNINTERRUPT IDLE POWER SUPPLY — 1A> UNIT NO CORRECTIVE ACTION RE()UIRED. 2VBB-UPS1A
TRANSFERRED TO BYPASS TRIED TO RESTART AND WORKING PROPERLY UPON INSPECTION
RETRANSFER AND BLEW LEG FUSES, TROUBLESHOOT
AND REPAIR

2 2VBB-UPS1A W120764 870523

3 2VBB-UPS1A W130867 880110

4 2VBB-UPS1A W127824 880212

5 2VBB-UPS1A W137500 880312

6 2VBB-UPS1A W138017 880314

BLOWN FUSE IN CHANGER SECTION OF UPS
NODULE> REPLACE FUSE. LOCATED NORMAL
SWITCHGEAR EL 237

REPEATED FAN FAILURE ALARMS SOMETIMES WITH
CARD-LEAD A7 INDICATION. ALARM CLEARS
ITSELF> TROUBLESHOOT AND REPAIR

UNINTERRUPTABLE POWER SUPPLY VBB-UPS1A>
MEASURE AND RECORD ALL CIRCUIT LOADS IN
PANELS 2VBS-PNLA107> 2VBS-PNLA102 AND
2VBS-PNLA101 SEND COPY OF INFORMATION TO 8
GLOVER SWEC ENGINEERING ALSO RECORD VBA
POWER FACTOR (MbT)

UPS1A HAS VOLTAGE OUTPUT IMBALANCE.
REVERIFY SETTINGS ON UPS. ADJUST AS REGD

TROUBLESHOOT OPERATION OF UPS> 0 LOADING
IMBALANCE CAUSING MISOPERATION AND
DISTURBANCE IN RDCS

ADJUST> ADJUSTED IC>C SCR FIRINQ BOARD TO
COMPENSATE FOR INBALANCE IN AMPERAGE>
REPLACED BLOWN FUSES> F8 AND F28> AND F7
AND F26

REPLACED FAN IN LEQ A7

TOOK AMPERAGE READINGS (CRANDALL 1281 HAS
THEN). CK CONN. *T BKER 36 IN PNL
2VBS-PNLA101 ~ JB401 IN PNL 2CECePNL709> PNL
H13-616 ALL WERE TIGHT.

VOLTAGES-OA-117 OB-124 OC-121 VAC VOLTAGES
ARE DIFF DUE TO DIFF AMPS ON EACH PHASE

CHECKED BALANCE OF UPS> SIMULATED IMBALANCE
ON OC OF 37 AMPS AND DID NOT AFFECT UNITS

7 2VBB-UPSIA W145893 880916 VERIFY ALL INVERTER LEG SCRS HAVE HEAT SINK WORK COMPOLETED ON,WR189497
GREASE APPLIED TO THEM. APPLY HEAT SINK
GREASE AS REGD> REF IE 87-24 REGD UNIT ON
MAINT POWER> WIP

8 2VBB-UPS 1 A W157612 890218 OV/UV TRANSFER ALARM LIGHT LITE UPS1A
BREAKER CB1 2 3 OPEN CB4 CLOSE SCR SHORT
LIGHT IN

WORK COMPLETED ON SUPPORT COPY

9 2VBB-UPS1A W149263 890227 2VBB UPS1A> REPAIR BROKEN HINGES ON CABINET NO REPAIR NECESSARY FUNCTIONS AS PER DESIGN
DOOR

10 2VBB-UPS1A W161031 890415 2VBB-UPS1A UNINTERRUPTABLE POWER SUPPLY lA>
AC OUTPUT VOLTMETER INDICATES 124. 1 VAC
(HIGHER THAN EXPECTED) > VERIFY
CORRECT-ADJUST AS NEC. LOCATION-EL 237
SWITCHGEAR BLDG

TOOK VOLTAGE READINGS OK METER RECALIBRATED
BY MhT DEPT

11 2VBB-UPS1A W162010 890505 UNINTERRUPTIBLE POWER SUPPLY. BREAKER
TRIPPED CB-1 AND CB-2 TRIPPED> ALARM OV-UV

IhC REPLACED CHIP WORK PERFORMED BY
SUPPORT DEPARTMENT





Disp lag of Work Item Data
SEEK Str ateg 9: COMP ID=2VBB-UPSI
~ AND COMP IDe2VBB-UPS1H. AND LEADFLG>-L Sort fields: COMP ID. APPRDATE

HlT Component No. Wor k No. Approval date Work Item Description

TRANSFER. CBl WILL NQT RECLOSE AFTER
RESETTING-TRIP IN ON UNIT, TROUBLESHOOT AND
REPAIR AS NEC

Cor r ec t ive Ac t ion.

12 2VBB-UPS1A W161451 890515 HAS TRIPPED TO MAINT MODE TWO TIMES IN 12 CORRECTIVE ACTION PERFORMED BY IbC REPLACE
HRS> TROUBLESHOOT AS NEC CARD A8

13 2VBB-UPS1A

14 2VBB-UPS1A

15 2VBB-UPS1A

W160837 890515

W160839 890519

W164090 890726

REPLACE RIBBON WIRE INSIDE UPS> WIP 'WORK COMPLETED UNDER WR189497

TROUBLESHOOT AND REPAIR A13A1 CARD IN I AND CARD RETURNED TO MFGR (EXIDE ELECTRONICS)
C VIDMAR A-5 ON RETURN () 007079 7/24/89 SYMBOL 93-53-867

P/N 101072370 NO.WORK PERFOR'MED MRF 32129

GROUND FAULT ON BATTERY CAME IN CLEARED WORKED PERFORMED UNDER WR 164092
CAME IN AGAIN BUT DID NOT CLEAR WINDDW
852503 ALARMED AND INDICATOR LIGHT FOR
BATTERY GROUND IS AT VBB-UPS1A TROUBLESHOOT

16 2VBB-UPS1A W154948 890824

17 2VBB-UPS1A W164138 891002

18 2VBB-UPS1A W180623 900701

19 2VBB-UPS1A W189497 900921

2VBB-UPSIA HAS A BATTERY GROUND ALARM-HAS
BEEN RESET BUT CAME BACK IN- INVESTIGATE
REASON FOR ALARM AND REPAIR AS NECESSARY

CORRECT BATTERY GROUND ALARM PROBLEM ON
UPS1A BY FIXING CIRCUIT CARD A13A1 PER EDC
2E10075 ATTACHED THIS WILL CORRECT
NUlSSANCE ANNUNCIATOR> ANNUN

UPS1A IS ON MAINTENANCE SUPPLY. ALARMS
IN-INVERTER FUSE Al ALARM LIGHT- LEG FUSE
LIGHT-TRIP .LIGHT- SCR SHORT- LEG FANS 1-6
QFF. (PRIOR TO X-FER TO MAINT. LEG FAN 4
OFF LIGHT CAME IN FOR APPROX 5 MIN ON A 20
MIN, CYCLE. CEC-PNL852/UPS1A

UNIT HAS TRIPPED DUE TO A BLOWN LEG FUSE
AND IS CURRENTLY ON MAINTENANCE POWER
SUPPLY. TROUBLESHOOT AND REPAIR. LOCATION
NORM SWGR ELEV 237. TAG ON DOOR

NO PROBLEM FOUND

PERFORMED EDC 2E10075 VERIFIED DOING GROUND
CHECK ON DN 2BYS-BATIA WOULD NQT GIVE
2VBB-UPS1A GROUND ALARM

REPLACE LEG 3 FUSE (A70P400) AND REPLACED
LEG 4 COOLING FAN:(FRONT) — REPLACED LEG I
FAN B

REPLACE FUSE AND COOLING FAN REPLACED BLOWN
LEG FUSE LEG 5-REPLACED COOLING FAN TO A16
CAPACITOR BANK-APPLIED HEAT SINK GREASE TO
ALL LEG SCR-DIODC. THIS WORK CLOSES WRS
1 89472> 1 45893> I60837

20 2VBB UPS1A W189472 900921

21 2VBB-UPS1A W154535 910513

INTERMITTENT SCR SHORT ALARM-WILLRESET
(SWG 240). HUNG ON UPS-1A

BLOCKING DIODE RELAY PICKING UP/DROPPING
QUT- DC LINK VOLTAGE DRIFTING LQW, VERIFY
CIRCUIT BOARD FOR DC LINK NOT
DETERIORATING, TAG ON FRONT OF UNIT

NONE NO WORK TO BE PERFORMED ON THIS WR.
WQRK PERFORMED ON WR189497





Displag of Work Item Data
SEEK Str ategg COt(P ID=2VOO-UPS1

AND COHPID«2VOD-UPS)@. nND LFADFLG=L Sor t f s e 1ds.'OHP ID. APPRDATE

HIT Component No Work No Approval date Wor k Item Description, Corrective Act ion.

22 2VOB-UPSIA W162319 910813 WHEN RESTARTING UNIT BREA'KER 1 ON PANEL 301
TRIPS, POSSIBLF FAULT lt4 RECTIFIER SECTION.
TROUBLESHOOT

23 2VDO-UPSIA.
2VBB-UPS10.
2VDB-VPS1C.
2VOO-Vr S(D.
2VBD-UPS1C

W)30937 880113 2VDD-UPS1A 1D. 1C. 1D AND 1G VPS NEED TO AIR CLEANED 2VBS-UPS IA 1B IC 1D AND 1C.
HAVE DUST BLOWN OUT

24 2VBB-UPSln>
2VOD-UPS1D>
2VBB-UPSIC>
2VBB-UPS1D>
2VOD-UPS1G

25 2VBB-UPS1A>
2VOD-VPS1D>
2VDD-UPS1C.
2VOB-UPSIG>
2VDO-UPS1D

26 2VDB-VPS1O

W137481 > 880223

W107670 861017

W012787 860510

INCORPORATE CHANGES PER PR 7680 ATTACHED.
ADD LABELS (2 EACH) FILTERS TO BASE OF
UNITS WITH AROUND DOWN(IF POSSIBLE).
CONTACT OOB CRANDALL X1281 FOR
CLARIFICATION

UNINTERRUPTIOLE POWER SUPPLIES 2VBO-UPS1*>
8> C AND G> TAKE AND RECORD BASELINE DATA
FOR VPS1A> C AND D> UTILIZING THE EXIDE
UNIT ADJUST PROCEDURE

2VBD-VPS18 ~ STATIC SWITCH UNPLUGGED> LIGHT
ILLUHINATED WON'T RESET> PROBABLE FAILED
STATIC SWITCH POSITION SWITCH> NORHAL
SWITCH GEAR BUILDING 237 EL.

HADE TACS AND INSTALLED AS DIRECTED.

TOOK BASE LINE DATA ATTACHED TO BACK OF MR

CORRECTIVE ACTION COHPLETED BY SUPPORT
CROUP

27 2VOB-UPS18 W102235 860623

28 2VBD-VPS1B W120153 870531

29 2VDB-VPS1O W125743 870924

30 2VDB-VPS10 W138173 880223

2VOD UPS 18 ~ 2VBD UPS 18 STATIC SWITCH
UNPLUGGED LIGHT FLICKERS ON AND OFF

STATIC SWITCH UNPLUGGED ALARH LIGHT LITE>
TROUBLESHOOT AND REPAIR AS NEEDED>
2VBO-UPS1B LOCATED IN NORH SI4GR ELEV 237E

CLOGGED FURNACE FILTERS UNDER UNITS (2
EACH> HELD IN WITH THUHB SCREWS) > ARE
RESTRICTING AIR FLOW TO UNITS AND
CONTRIBUTING TO HEAT BUILDUP IN
UNIT-REPLACE FILTERS (SHOULD OE DONE ONCE
PER HDNTH)

CD-3 GETS A TRIP SIGNAL IN ADDITION TO OFF
SIGNAL. IT IS ONLY SUPPOSE TO GET AN OFF
SIGNAL

CLEAN OUT DIRT FROH SENSOR AND REPLACED
REFLECTIVE TAPE.

REPLACED WHITE BACKGROUND FOR PHOTO
TRANSISTOR ASSOCIATED WITH STATIC SMITCH
UNPLUCGED ALARH LIGHT

REPLACE OLD DIRTY FILTERS WITH NEW CLEAN
FILTERS

NO WORK REQUIRED ON THIS MR REFERENCE MR
169147

31 2VBB-UPS1B W145894 880916 VERIFY ALL INVERTER LEC SCRS HAVE HEAT SIN'K REGREASED SCR 'S ON ALL UPS LOGS
GREASE APPLIED TO THEH. APPLY HEAT SINK
CREASE AS REGD> THIS REGUIRES Vt41T TO BE ON
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Displag of Work Item Data
SEEK Strategg CQMPID=2VOO-UPS1

AND COMPID¹2VOO-UPSlH. AND LEADFLG=L Sort Fields: COMPID. APPRDATE

HIT, CComponent No Work No Approval date Work Item Description,

NAINT POWER. REF IE 87-24 WIP

Corrective Action.

32 2VOO-UPSIO W147325 881101 THE OPERATOR ON THE NORMAL AC INPUT BREAKER VOID WR 138173 ADDRESS THE PROBLEM — WILL
DOES NOT CLOSE THE BREAKER> TROUBLESHOOT DO CORRECTIVE ACTION ON THAT WR.

33 2VOO-UPS1O W164699 890908

34 2VOB-VPS1O W169147 891203

35 2VOO-UPS1B> W107684 861217
2VOO-UPSID

UPS-1O BATTERY AMMETER READS OFFSCALE LOW.
TROUBLESHOOT AND CORRECT. CB237

REPLACE CB-3 NOLDED CASE SWITCH ON
2VBB-UPS1O. THIS WILL COMPLETE WORK STARTED
ON WR 138173

2VBB VPS1O> AID> TAKE WAVE FORN> PRINTOUTS
OF THE OUTPUT OF 2VBB-UPS1B WITH FEEDER BKR
FOR 2LAC-PNLV04 CLOSED AND OPEN> BKR
LOCATED IN 2VBS-PNL Bill. ALSO TAKE WAVE
FORM> PRINTOUT OF 2VBB UPS 1 D

REPLACED BATTERY INPUT AMMETER

TOOK WAVE FORM/PICTURES OF ABOVE. SEE
ATTACHED SHEETS NfcTE 3202-7623AQ-SCOPE DUE
9/8/87.

36 2VBB-UPS1C P 12977

37 2VOO-VPS1C W012466 860310 2VBO-UPS1C> 2VBO-UPS1C HAS BLOWN FUSE REPLACED FUSE F-5. CAT A70P400 TYPE 4. 400
CAUSING VPS TO TRIP. REPLACE BLOWN FUSE AND ANP 700V SPEC E035A
INVESTIGATE CAUSE OF FUSE BLOWING

38 2VBB-UPS1C W102237 860625

39 2VOB"UPS1C W101235 860717

2VBB-VPS1C. TRIPPED OFF. BOTH NORNAL AC AND
DC INPUTS> AND DID NQT SHIFT TO BYPASS
AUTOMATICALLYVPS WOULD NOT RESTART.
MANUALLY PI.ACED IN BYPASS

2VOO-UPS1C. 2VOO-UPS1C IS ON BYPASS AND HAS
BLOWN LEG FUSE

LEG FUSE REPLACED> NRR 86-05653

REPLACE 400 ANP FUSE( F4)

40 2VOO-UPSlC W129243 871106 SRC SHORT CIRCUIT IN> WILL NOT CLEAR SC 237 NONE PRESSED LANP TEST BUTTON -ALL LAMPS
WORKED

41 2VOB-VPS1C W138108 880217

42 2VOO-UPS1C W130139 880222

43 2VOB-VPS1C W145895 880916

IF FRONT DOORS QN UPS1C ARE CLOSED. AN SCR
SHORT CONES IN AND A FAN HIGH TEMP

REPLACE OAD FAN IN UPS

VERIFY ALL INVERTER LEC SCRS HAVE HEAT SINK
GREASE APPLIED TO THEN> APPLY HEAT SINK
CREASE AS REGD>. THIS REQUIRES VNIT TO BE ON
MAINT POWER> REF IE 87 24

WORK DONE ON MR 147313- VOID

REPLACED FAN IN CHARGER SECTION

WORK DONE ON WR 147313- VOID

44 2VBB-UPSlC W147313 881106 FANS FAIL TQ RUN WITH INVERTER ON REGREASED LEG NUMBER 5 AND ALL SCR 'S
CHECKED QK 1-15-89. REPLACED DC SWITCH.
REGREASED ALL SCR'S AND CHECKED FANS.





Display of Work Item Data
SEEK Strategy. COMP ID=2VBB-UPS1
~ AND COMP IDN2VBB-UPS1H. AND LEADFLG~L Sort f ields: COMP ID> APPRDATE

HIT Component No. Work No Approval date Work Item Description. Correc tive Ac t 1 on.

45 2VBB-UPS1C W149132 890109 REPLACL INVERTER LEGS IN UPS1C WITH ONES NO WORK DONE THIS WR PARTS REPAIRED UNDER
FROM UPS1D SPARE SCRS ARRIVE> RUN UPS1D IN WR 147313
MAINT> UPS I C NORMAL> WHEN SPARE SCRS ARRIVE
REPLACE BAD SCRS AND REINSTALL INTO UPS1C>
NO TEMP MOD REGD> SAME FIT FORM FITNESS>
REPAIR ONLY NO CHANGE

46 2VBB-UPSIC W164135 890922

47 2VBB-UPS1C W164134 890922

48 2VBB-UP SIC W170627 900112

USING PORTABLE TEST EQUIPMENT RECORD UPS
OUT PUT VOLTS AMPS AND PHASE ANGLE

VERIFY THE OVERLOAD SETPOINT ALARM

UNIT FAILED TO TRANSFER TO MAINTENANCE
DURING WSS OF NORMAL AC. ALARMS IN SHOWN ON
PAGE ATTACHED. BELIEVED THAT INVERTER FUSE
BLEW. DEFICIENCY TAG 17134

INFORMATIONAL READINGS TAKEN. ATTACHED TO
WR

WORK DONE ON WR SUPPORT

REPLACED FUSE IN INVERTER

49 2VBB-UPS1C W169373 900120 2VBB-UPS1C HAS A LOGIC INVERTER LIGHT LITE SEE SUPPORT NO LITE LIT
AND WILL NOT RESET. TROUBLESHOOT AS NEEDED

50 2VBB-UPS1C W189544 901022

51 2VBB-UPS1C W191924 901224

2VBB-UPS-1C HAS A BLOWN LEG FUSE. PLEASE
REPLACE. LOCATED EL 237 NORMAL SWITCHGEAR
TAG HUNG ON UPS-1C

DURING TRANSFER OF 2NJS-V55 UNIT HAD
FAILURE. AND SUBSEGUENTLY EVEN UPS OUTPUT
FUSE.

CHANGED BLOWN LEG FUSE F4

REPLACED CB1. FUSE F33 AND FUSE F44

52 2VBB-UPS1C W184517 910307

53 2VBB-UPS1C W184809 910520

UNIT OVERHEATING- MAKE REPAIRS REPLACE REPLACED GATE FILTERS AND FANS CLEANED UNIT
FANS'ILTERS) INVERTED GATE CARD (SEE WITH SERVICE AIR CHECKED FUSES CABLING AND .

ATTACHED MAINT. INSTRUCTIONS). TAG ON FRONT CONNECTIONS
OF UPS1C

FAN 4 FAILURE ALARM IN REPAIR FAN 4. NORMAL CLEANED AS NECESSARY) TESTED SYSTEM AND
SWG BLDG ELEVATION 237 ALARMS ALL CLEARED

54 2VBB-UPSIC W184849 910529 FAN FAILURE LED IS IN. TROUBLESHOOT AND
REPAIR LOCATED IN NORMAL SWGR BLDG
ELEVATION 237

CLEANED CARD CONNECTORS FOR ALL SIX
INVERTER LEGS. ALL SO REPLACED 400 AMP LEG
FUSE FOR LEG I

55 2VBB-UPS1C W192926 910617 LOGIC ALARM LIGHT WILL NOT CLEAR- CB1 REPLACED — A13A20-4 A13A21-24 LEG 4 FUSE
TRIPS- TROUBLESHOOT. REPAIR LOGIC CARDi SWG AND 5 ON LEG 4 BOARD
BLDG EL 237 AND REPAIR. TAG ON UPS-1C CAB

56 2VBB-UPSID W012583 860321 2VBB-UPS1D — UPS1D TURN ON BUT DOES NOT
TRANSFER — NO SYNC TO BYPASS

VOID. CORRECTIVE ACTION PERFORMED REF. WR
NO. 12740-4/4/86





Displag of Work Item Data
SEEK Stra t eg 9'OMP ID>?2VBB-UPS I

AND CO))PIDN2VBB-UPS)H> AND LEADFLG~L

HIT Component No.— Work No. Approval date

Sort fi el ds: COHP ID. APPRDATE

Work Item Description. Corrective Action.

57 2VBB-VPS1D W012740 860327 UPS10 FAIL TO SYNC> UNIT WILL NOT SYNC TO REALIGNED A13 A20 BOARD AND REPL4CED A13
BYPASS> PHASE A 4>? 17, 5V> B B?? 18Vt A34.
C-C>?16. OV> UNIT WILL ALSO NOT AUTO RESTART

58 2VBB-UPS1D W100801 860611

59 2VBB-UPS1D W102239 860623

60 2VBB-UPS1D W106529 861013

2VBB UPS10> HAS A SCR SHORT IN ON IT> IT TROUBLE SHOOT> INSPECT> CLEAN AND TEST
WILL NOT RESTART AND RESET> HAVE ELFCTR ICAL SYSTEH CHECKS OK
HAINTENANCE TROUBLESHOOT 4ND REPAIR AS
NECESSARY

2VBB-UPS1D. TRIPPED OFF> AND IS ON BYPASS LEG FUSE REPLACED
POWER> WILL NOT RESTART> LEG FUSE BLOWN ON
860620

VNINTERRUPTIBLE POWER SUPPLY> UNIT DOES NOT REALIGNED UNIT
AUTO RESTART ON A TRANSFER TO BYPASS POWER
SUPPLY> IT DOES ATTEHPT TO DO SO BUT ENDS
UP RETURNING TO BYPASS. THE UNIT IS ALSO AT
CLOSE TO HAX *HPS WHICH MAY EXPLAIN SHIFT
TO BYPASS> LOCATION> NORMAL SWGR ELEV 237
SCR SHORTED LIGHT

hl 2VBB-UPS1D W109638 870126

62 2VBB-UPSID W109673 870202

63 2VBB-UPS1D W125732 870924

64 2VBB-UPS1D W125594 871007

65 2VBB-UPS10 W125882 871014

2VBB-UPSID> BLOWN FUSE> 2VBB-UPSID HAS 4
BLOWN LEG FUSEt AND INVERTER FUSE LIGHT IS
LIT> CB 1 ~ 2 AND 3 ARE TRIPPEDt ON BYPASS

VNINTERREPTABLE POWER SOURCE 1D. ERRATIC
OUTPUT> NS EL 237> BATTER AHHETER
CYCLICALLY DEFLECTING -0> INVESTIGATE AND
CORRECT AS NECESSARY NO ALARHS SHOWING ON
VPS> NONE IN CONTROL ROON> ALL OTHER
INDICATIONS APPEAR NORMAL

DURING LOSS OF POWER TEST ANNUN NO 852531
-VPSlD SYSTEH TROUBLE DID NOT ANNUNCIATE
THOUGH UNIT WAS ON BATT POWER (THAT ANNUN
DID CONE IN)

DC LINE OUT OF SPEC ~ THE DC LINE VOLTAGE IN
2VBB-UPS1D IS VARYING A ONE HALF VOLT
CAUSING (ON DAMPER POWER) ALARH TO CONE IN
WHEN CHARGER 1B IS ON EGVALIZE

ANNVN NO 852534 DID NOT ENERGIIE EVEN
THOUGH UPS WAS ON BATTERY POWER.
INVESTIGATE-REPAIR BY OPEN AC FEED TO UNIT>
IF PROBLEH IS NOT FOUND NOTIFY B CRANDALL

REPLACED FURS B4 AND FUSE %5

NO CORRECTIVE ACTION NEEDED HETER OPERATES
PROPERLY WHEN IN USE

OPENED AS SUPPLY BREAK TO UPS1D TWICE> BOTH
TINES WINDOWN 852531 CANE IN> NO CORRECTIVE
ACTION REQUIRED

WHEN WR 130860 WAS CO)1PLETED VOLTAGE W4S
STABLE AT 140. 5 VDC> PROBLEH CORRECTED ON
MR 130860

REPLACED K3 REL4Y. VERIFIED OPER4TION BY
OPENING AC SUPPLY BRK ON MCC 6

66 2VBB-VPS1D W128226 871101 HETER IS FLUCTUATING ABOUT 20 AHPS FROH 0 NO CORRECTIVE ACTION TAKEN. THE SANE





Displag oF Work Item Data
SEEK Strategy: CONPID=2VBB-UPS1

AND COMP IDN2VBB UPS 1H> AND LEADFLCiL Sort Fields: COMP ID. APPRDATE

H I T. Component No: Work No. Approval date Wor k Item Description.

TO DOWNSCALE> ALSO METER GOES DOWNSCALE
WHEN TEST LAMP BUTTON IS PUSHED>
TROUBLESHOOT AND CORRECT, LOCATED EL 237
SW ITCHGEAR

Corrective Action.

PROBLEM WAS ADDRESSED ON WR 109673
(ATTAACHED) NO ALARMS SHOWING IN CONTROL
ROON OR ON UPS

67 2VBB-UPS1D W129224 S71 106

68 2VBB-UPS1D W130860 880109

VPS OUTPUT READ 117 VAC> SHOULD BE 120 VAC
+-2X. REPAIR AND OR ADJUST AS NECESSARY

UPS 1D REPEAT VARIOUS ALARMS PRESENTLY SCR
SHORT> INVERTER FUSE BLOWN LOSS OF AC AND
DC POWER BRKS TRPPED. NOW ON BYPASS POWER

REPLACED AC OUTPUT VOLTMETER

REPLACED DIODE ON INVERTER LEO 41 4ND FU8ES
ON LEOS 41 AND A2

69 2VBB-UPSID W137315 880207

70 2VBB-VPS1D W)20036 880210

71 2VBB-UPS1D W137378 880216

72 2VBB-VPSID W130137 880222

73 2VBB-VPSlD W130138 880222

PHYSICAL FAULT. 2VBB-UPSID SCR SHORT ALARN
KEEPS COMING IN FOR NO APPARENT REASON

HIGH TEMP> RENOVE EACH LEC OF UPS1D> NOTE
ORIENTATION (CATWODE) OF EACH DIODE/SCR>
RENOVE EACH DIODE/SCR AND REINSTALL WITH
HEAT SINK GREASE ON EACH> PLEASE NOTE IF
LEGS RVN COOLER> SUSPECTED CAUSE OF HEATINC
IN UNIT IS POOR HE4T CONDUCJION FROM
DIODES/SCRS TO HEAT SINKS

PHYSICAL FAULT> NO 3 SCR IS EXPERIENCING
OVERHEATING CONDITION (FAN FAILURE ALARN
CONES IN)> UNIT THEN TRIPPED CB-1-CB-2 WITH
FOLLOWING ALARNS- OUTPUT OV-UV> LEG FUSE
(POSSIBLY NO 3) INVERTER LOGIC TRIP VOLTAGE
DIFFERENCE-REPLACE BLOWN FUSE-TROUBLSHOOT
REPAIR LEG> CREASE ALL LEG SCRS DIODES PER
WR 120036 (CB-4 PLUG PULLED>

REPLACE DEFECTIVE SCRS IN VPS1D

CB4 DOES NOT ALWAYS CLOSE-STATIC SWITCH
P ICKVP LOAD

CORRECTIVE ACTION CONPLETED WITH WR 137619
BY REPLACEINO FANS IN CAB TO PREVENT OVER
HEAT INC.

INSTALLED HEAT SINK CREASE AS PER WR

120036.

REPLACED (2) 400 ANP LEO FUSES. REPLACED
( 1) FAN UNIT. TROUBLE SHOT ST4TIC BYPASS
SWITCH FOUND PROTECTIVE THERNAL SWITCH
TRIPPED> RESET AND TESTED CIRCUIT.

VOID-UNIT RUNNINO FOR LAST 2 YE4RS. SCR'S
EVIDENTLY OK. UNKNOWN WHAT DOCUMENT
REPAIRED THEN IF THEY WERE REPLACED

NO WORK REQD. PROBLEM HAS NOT BEEN
EXPERIENCED SINCE THIS WR W4S WRITTEN.
PROBLEN APPEARS TO BE CONE AWAY

74 2VBB-VPS1D W137618 880304

75 2VBB-UPS1D W137622 880304

ALAR
UNINTERRUPTABLE POWER SOURCE 1D> SCR SHORT CORRECTIVE ACTION COMPLETED WITH WR 7

N COMING IN PERSISTENTLY (APPROX 1X PER BY REPLACEINC FANS IN CAB TO PROEVENT OVER
13 619

HR. ) TROUBLESHOOT ONLY HEATINC.

INVERTOR FUSE BLOWN REPLACE CB4 HANGING UP REPLACED FUSES F1 F2 F3 F4 F5 TRICCER FUSE
CHECK OPERATION AND CLEAN OR REPAIR TO F32 AND 33 AND FUSES F32 AND 33 CB 4
CORRECT OPERATION OPERATION TO BE WORKED UNDER WR 130138
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Sort fields: COMPID, APPRDATE

Disp lag of Work item Data
SEEK Strategg. COMPID~2VBB-UPS1
~ AND COMPIDO2VBB-UPSIH, AND LEADFLG~L

HIT. Component No, Work No. Approval date Work Item Description. Correc tive Ac t ion.

76 2VBB-UPS1D W137619 880304

77 2VBB-UPS1D W135928 880405

78 2VBB-UPS1D W146623 881002

79 2VBB-UPS1D W146621 881002

REPLACE ALL ORIGINAL FANS IN UNIT

REPLACE LEAKY CAPACITORS IN DC FILTER BANK

WHEN NORMAL AC BREAKER IS CLOSED AND
INVERTER IS CHARGING THE SYSTEM LOAD> 10
MINUTE OVERLOAD LED LIT AND AC BREAKER
TRIPS

CB4 FAILS TO CLOSE COMPLETELY AND PICKUP
LIMIT SWITCHES

REPLACED 11 COOLING FANS IN UPS ID.
REINSTALLED UNITS AND TESTED. ALL FANS ARE
NOW WORKING. UNIT PLACE BACK IN SERVICE.

REPLACED 2 CAPACITORS THAT WERE LEAKING

REALIGNED UPS

REPLACED MOTOR ACTUATOR ASSEMBLY THAT
OPERATES BREAKER CB-4 WITH ONE SPARE FROM
ELEC. SHOP TAKEN FROM UPS-1B> EVERYTHING
WORKS FINE NOW.

80 2VBB-UPS1D W146620 881002

81 2VQB-UPS1D W148953 881228

82 2VBB-UPSID W161033 890415

83 2VBB-UPS1D W164698 890908

84 2VBB-UPS1D W164136 890922

CB-2 WILL NOT RESET (TRIPPED AFTER
NNS-SWG015 WAS DEAD BUSSED)

UPSID DID NOT AUTO XFER TO MAINT ON UV>-
EVERYTHING (CB-1> 2> 34) FOUND OPEN AND
CRITICAL BUS DEENERGIZED ALARMS WERE
INVERTER LOGIC AND TRIP ON THE MODULE AND
ALSO POWER QJPPLY FAILURE AND UVIOV> CLOSED
IN MAINT SUPPLY MANUXLLYe TROUBLESHOOT AND
REPAIR AS NECESSARY

UNINTERUPTIBLE POWER SUPPLY. WHEN UNIT
TRANSFERED TO MAINT POWER SUPPLY WITH
BATTERY INPUT BREAKER FOUND IN TRIPPED FREE
CONDITIONS> ONLY ALARM FOUND ON UNIT WAS
LOGIC ALARM UNDER BATTERY COLOMN>
TROUBLESHOOT AND REPAIR

UPS-1D BATTERY AMMETER READS QFFSCALE LOW.
TROUBLESHOOT AND CORRECT. CB 237

USING PORTABLE TEST EQUIPMENT RECORD UPS
OUT PUT VOLTS AMPS PHASE ANDLE

ADJUSTED TRIP LATCH AND BLEW OUT DIRT.

MANUALLY CLOSED CBS AND STARTED UNIT

NO ACTION TAKEN NORMAL OP PER BOB
CRANDALL ENG BREAKER WILL OPEN AS A RESULT
OF OVERLOAD DURING SCRAM

INFORMATIONAL READINGS TAKEN ATTACHED TO WR

85 2VBB UPSID W164118 890922

86 2VBB-UPS1D W184516 901113

UNIT IS RUNNING HOT CRACK AND RECONE
SURFACE TEMP PEROMETER OF CHARGER OF EACH
LEG COMPARE TEMP READINGS TO UPS 1C

UNIT TRIPPED WITH ALARM INDICATION AS
LISTED ON PAGE ATTACHED-
TROUBLESHOOT-REPAIR AS REGD. TAG ON FRONT

ALL TEMPERATURES TAKEN AND RECORDED

REPLACED FAULTY CB-I REPLACED LEG 2 AND 3
FUSES
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Display of Work Item Data
SEEK Strategy: COMPID~2VDB-UPS1
~ AND COMPIDe2VBO-VPS1H> AND LEADFLC~L Sort Fields: COMP ID. APPR DATE

HIT. Component No. Work No. Approval date Work Item Description.

OF UNIT

Corrective Action.

87 2VOB-VPS1C W100926 860611

88 2VBD-UPS1G W114689 861103

WITH UNIT ON BATTERY POWER ALARM RELAY IN MAJOR VACUUM 5 CLEANINC
UNIT DOES NOT PICK UP> POSSIBLE ALARM RELAY
FAILURE OR CFR1/2 FAILURE

2VDD UPS1G» <UPS LOCATED AT 214 EL CONTROL NO CORRECTIVE ACTION REQUIRED> FOUND LED TO
BLDG). LED FOR AC OVERVOLTAGE DOES NOT OPERATE DURING LAMP TEST FUNCTION
L ICHT> APPEARS TO NEED RESOLDER ING WHEN
TOUCHED IT LIT

89 2VD0-VP S1 C W125731 870924 ON 2VOD VPS1C> THE DC BATTERY ANNETER DID
NOT REGISTER ANY CURRENT THOUGH IT WAS
KNOWN TO BE DRAWING APPROX 400 ANPS DC

PUT 2BYS-CHQR1C1 ON EQUALIZE» LOWER DC LINKS
VOLTAGE ON UPS BELOW BATTERY VOLTS. DC
ANMETER RESPONDED AS DESICNED-NO WORK
REQUIRED.

90 2VDO-UPS1G W125734 870924

91 2VOD-UPS1G W129816 871116

92 2VOB-UPS1G W129983 871117

PHYSICAL FAULT> 2VBB-UPS1G HAS SCR SHORT
ALARN IN

INVERTER LEG A-7 LIGHT. FAN FAILURE LICHT
COMES IN AND THEN WILL CLEAR ON ITS OWN»

TROUBLESHOOT AND CORRECT. LOCATED CB EL 214
ATTN P OERTCH

TROUBLESHOOT WHY UNIT WILL NOT SYNC TO
BYPASS AND REPAIR

HIT RESET SW FOR INDICATINC LIGHTS TO
VERIFY LICHT OPERABLE AND WOULD SET

REPLACED FAN IN INVERTER BY A-7

REALIGNED UPS

93 2VOO-UPS1G W129320 871201

94 2VDB-UPS1G W14'5896 880916

95 2VBB-UPSlG W147324 881101

96 2VDO-UPS1G W148333 881221

CB-3 ACTUATOR OPERATES BUT DOES NOT CLOSE
BRK TROUBLESHOOT AND REPAIR

VERIFY ALL INVERTER LEC SCRS HAVE HEAT SINK
CREASE APPLIED TO THEM> APPLY HEAT SINK
CREASE AS REQD. THIS REQUIRES UNIT TO BE ON
MAINT> REF IE 87-24> WIP

THE OPERATOR ON THE NORMAL AC INPUT BREAKER
DOES NOT CLOSE THE BREAKER> TROUBLESHOOT

REPLACE BAD FAN IN UPS1G

CLEANED AND CYCLED CIRCUIT BREAKER
OPERATINQ MECHANISM. THIS UNIT APPEARS TO
OPERATE OK

REPLACE COOLINC FANS AS REQUIRED. REPALCE
LEC SCR'8 AS REQUIRED. SUPPORTED IhC BY
LIFTINC LEADS AS NECESSARY FOR THEN TO
PERFORM TASKS

REPLACED CB 3 MOTOR ACTUATOR ON UPS-IG.

REPLACED BOTH BAD FANS WITH NEW. TESTED AND
WORKED SAT.

97 2VBB-VPS1C W148563 881226

98 2VDD-VPS1G W149187 890214

THE FAN IS STARTING AND STOPPINC REPLACED DEFECTIVE FANS.
INTERMITTENTLY. INVESTICATE AND REPAIR

SUPPORT VENDOR REPRESENTATIVE TROUBLESHOOT SUPPORTED VENDOR AS REQD
AND CALIBRATE 2VDB-VPS1G DUE ON SITE 890216





Displag of Work Item Data
SEEK Strategg: COMP ID=2VBB-UPSl
~ AND COMP ID(l2VBB UPS1He AND LEADFLG~L Sort fields: COMPID. APPRDATE

HIT. Component No. Work No. Approval date Wor'k Item Description. Corrective Action.

99 2VBB-UPS1G W161005 890414

100 2VBB-UPS1G W164078 890722

2VBB-UP BIG> SCR SHORT LIGHT ILLUMINATED
TROUBLESHOOT

UPS HAS A SCR SHORT AND FAN FAILURE-WHEN
FAN FAILURE ALARM SILENCER KEEPS COMING
BACK IN EVERY MINUTE OR SO UPS HAS
AUTOMATICALLYSHIFTED OVER TO THE
MAINTENANCE MODE

NO ACTION REODi LAMP ILLUMINATEDPER ENG
DURING A TRANSIENT. NO ACTUAL SCR SHORTi
LIGHT IS NOT ILLUMINATEDAT THIS TIME

REPLACED COOLING FAN UNIT TURNED ON AND FAN
OPERATED CORRECTLY

101 2VBB-UPS1G W164079 '90723 2VBB-UPS1G HAS AN SCR SHORT AND HAS SHIFTED REPLACED FUSE F3 AND F13 AND FAN FOR LEG 3
TO MAINTENANCE MODE

102 2VBB-UPS1G W170530 891201

.103 2VBB-UP810 W175948 910225

2VBB-UPS1G AC OUTPUT VOLTAGE IS READING LOW
11'5. 5V. PROCEDURES STATE THAT IT, SHOULD
READ 120V PLUS-MINUS 2 PERCENT
(117. 6-122. 4) LOCATION (CONTROL BLDG 214).
DEF TAG NO. 20234

2VBB-UPS1G.HAS UV/OV TRANSFER ALARM AND SCR
SHORT ALARM IN. PLEASE TROUBLESHOOT.
2VBB"UPS1G IS IN MAINTENANCE SUPPLY. TAG
LOCATED ON UPS 1G EL 237 CB

SEE SUPPORT FOR WORK

REPLACED 2 WHISPER FAN8 INSIDE UPS AND
CI EAN OUT AS MUCH DUST AS POS8IBLE WITH
VACUUM CLEANER

104 2VBB-UPSlG W162320 910813 LIGHT FAILURE A13 AND A21 ALARM CARD AC
OVERVOLTAGE LIGHT NOT WORKING

C2J
Cls 1H





Displag of Work Item Data
SEEK Strateg9: COMP ID=2VBB-UPSl

AND COMPIDN2VBB-UPSIH, AND LEADFLG L Sort fields: COMPID. APPRDATE

HIT, Component No. Wor'k No Approval date Work Item Description. Corrective Action.
1 2VBB-UPSlA W007758 860225 UNINTERRUPTIBLE POWER SUPPLY — 1A. UNIT NO CORRECTIVE ACTION REQUIRED. 2VBB-UPS1A

TRANSFERRED TO BYPASS> TRIED TO RESTART AND WORKING PROPERLY UPON INSPECTION
RETRANSFER *ND BLEW I EG FUSES. TROUBLESHOOT
AND REPAIR

2 2VBB-UPS IA W120764 870523

3 2VBB-UPS1A W130867 880110

4 2VBB-UPS1A W127824 880212

5 2VBB-UPSlA W137500 880312

6 2VBB-UPS1A W138017 880314

BLOWN FUSE IN CHANGER SECTION OF UPS
MODULE> REPLACE FUSE> LOG*TED NORMAL
SWITCHGEAR EL 237

REPEATED FAN FAILURE ALARMS SOMETIMES WITH
C*RD-LEAD A7 INDICATION. ALARM CLEARS
ITSELF. TROUBLESHOOT AND REPAIR

UNINTERRUPTABLE POWER SUPPLY VBB-UPS1A>
MEASURE AND RECORD ALL CIRCUIT LOADS IN
PANELS 2VBS PNLA107> 2VBS PNLA102 AND
2VBS-PNLA101 SEND COPY OF INFORMATION TO 8
GLOVER SWEC ENGINEERING ALSO RECORD VBA
POWER FACTOR (MbT)

UPS1A .HAS VOLTAGE OUTPUT IMBALANCE.
REVER IFY SETTINGS ON UPS> ADJUST AS REQD

TROUBLESHOOT OPERATION OF UPS, 0 LOADING
IMBALANCE CAUSING MISOPERATION AND
DISTURBANCE IN RDCS

ADJUST> ADJUSTED 14>C SCR FIRING BOARD TO
COMPENSATE FOR INBALANCE IN AMPERAGE>
REPLACED BLOWN FUSES> F8 AND F28. AND F7
AND F26

REPLACED FAN IN LEG A7

TOO'K *MPERAGE READINGS (CRANDALL 1281 HAS
THEM). CK CONN. AT BKER 36 IN PNL
2VBS PNLA101 > JB401 IN PNL 2CEC+PNL709> PNL
H13-616 ALL WERE TIGHT.

VOLTAGES-OA-117 OB-124 OC-121 VAC VOLTAGES
ARE DIFF DUE TO DIFF AMPS ON EACH PHASE

CHECKED BALANCE OF UPS> SIMULATED IMBALANCE
ON OC OF 37 AMPS AND DID NOT AFFECT UNITS

7 2VBB-UPS1A M145893 880916 VERIFY ALL INVERTER LEG SCRS HAVE HEAT SINK WORK COMPOLETED ON,MR189497
GREASE APPLIED TO THEM> APPLY HEAT SINK
GREASE AS REQD. REF IE 87-24 REQD UNIT ON
MAINT POWER> WIP

8 2VBB-UPS1A W157612 890218 OV/UV TRANSFER ALARM LIGHT LITE UPS1A
BREAKER CB1 2 3 OPEN CB4 CLOSE SCR SHORT
LIGHT IN

WORK COMPLETED ON SUPPORT COPY

9 2VBB-UPS1A W149263 890227 2VBB UPS1A> REPAIR BROKEN HINGES ON CABINET NO REPAIR NECESSARY FUNCTIONS AS PER DESIGN
DOOR

10 2VBB-UPS1A M161031 890415

11 2VBB-UPS1A W162010 890505

2VBB-UPSIA UNINTERRUPTABLE POWER SUPPLY 1A>
AC OUTPUT VOLTMETER INDICATES 124: 1 VAC
(HIGHER THAN EXPECTED) > VERIFY
CORRECT ADJUST AS NEC> LOCATION EL 237
SWITCHGEAR BLDG

UNINTERRUPT IDLE POWER SUPPLY, BREAKER
TRIPPED CB-1 AND CB-2 TRIPPED> ALARM OV-UV

TOOK VOLTAGE READINGS OK METER RECALIBRATED
BY MhT DEPT

ISC REPLACED CHIP> WORK PERFORMED BY
SUPPORT DEPARTMENT
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Displag of Work Item Data
SEEK Strategy: COMP ID=2VBB-UPS1

AND COMPID()2VBB-UPSIH, AND LEADFLG~L Sor t fields: COMP ID, APPRDATE

HIT. Component No. Work, No. Approval date Work Item Description.

TRANSFER i CB 1 WILL NOT RECLOSE AFTER
RESETTING-TRIP IN ON UNIT> TROUBLESHOOT AND
REPAIR AS NEC

Corrective Action.............,

12 2VBB-UPS1A W161451, 890515

13 2VBB-UPS1A W160837 890515

14 2VBB-UPS IA W160839 890519

HAS TRIPPED TO MAINT MODE TWO TIMES IN 12 CORRECTIVE ACTION PERFORMED BY IhC REPLACE
HRSe TROUBLESHOOT AS NEC CARD A8

REPLACE RIBBON WIRE INSIDE UPSY WIP 'WOR'K COMPLETED UNDER WR189497

TROUBLESHOOT AND REPAIR A13A1 CARD IN I AND CARD RETURNED TO MFGR (EXIDE ELECTRON C
ON RETURN 1) 007079 7/24/89 SYMBOL 93-53-867

S)

P/N 101072370 NO WORK PERFORMED MRF 32129

15 2VBB-UPSIA,W164090 890726

16 2VBB-UPS1A W154948 890824

17 2VBB-UPS1A W164138 891002

18 2VBB-UPS1A W180623 900701

19 2VBB-UPS1A W189497 900921

20 2VBB-UPS1A W189472 900921

21 2VBB-UPS1A W154535 910513

GROUND FAULT ON BATTERY CAME IN CLEARED
CAME IN AGAIN BUT DID NOT CLEAR WINDOW
852503 ALARMED AND INDICATOR LIGHT FOR
BATTERY GROUND IS AT VBB-UPS1A TROUBLESHOOT

2VBB-UPS1A HAS A BATTERY GROUND ALARM-HAS
BEEN RESET BUT CAM'E BACK IN- INVESTIGATE
REASON FOR ALARM AND REPAIR AS NECESSARY

CORRECT BATTERY GROUND ALARM PROBLFM ON
UPS1A BY FIXING CIRCUIT CARD A13A1 PER EDC
2E10075 ATTACHED THIS WILL CORRECT
NUISSANCE ANNUNCIATOR. ANNUN

UPS IA IS ON MAINTENANCE SUPPLY. ALARMS
IN-INVERTER FUSE A1 ALARM LIGHT- LEG FUSE
LIGHT-TRIP LIGHT- SCR SHORT- LEG FANS 1-6
OFF. (PRIOR TO X-FER TO MAINT. LEG FAN 4
OFF LIGHT CAME IN FOR APPROX 5 MIN ON A 20
MIN. CYCLE. CEC-PNL852/UPS1A

UNIT HAS TRIPPED DUE TO A BLOWN LEG FUSE
AND IS CURRENTLY ON MAINTENANCE POWER
SUPPLY. TROUBLESHOOT AND REPAIR. LOCATION
NORM SWGR ELEV 237. TAG ON DOOR

INTERMITTENT SCR SHORT ALARM-WILLRESET
(SWG 240). HUNG ON UPS-1A

BLOCKING DIODE RELAY PICKING UP/DROPPING
OUT- DC LINK VOLTAGE DRIFTING LOW. VERIFY
CIRCUIT BOARD FOR DC LINK NOT
DETERIORATING. TAG ON FRONT OF UNIT

WORKED PERFORMED UNDER WR 164092

NO PROBLEM FOUND

PERFORMED EDC 2E10075 VERIFIED DOING GROUND
CHECK ON DN 2BYS-BAT1* WOULD NOT GIVE
2VBB-UPS1A GROUND ALARM

REPLACE LEG 3 FUSE (A70P400) AND REPLACED
LEG 4 COOLING FAN (FRONT) - REPLACED LEG 1

FAN B

REPLACE FUSE AND COOLING FAN REPLACED BLOWN
LEG FUSE LEG 5-REPLACED COOLING FAN TO A16
CAPACITOR BANK-APPLIED HEAT SINK GREASE TO
ALL'EG SCR-DIODC. THIS WORK CLOSES WRS
189472e 145893. 160837

NONE NO WORK TO BE PERFORMED ON THIS WR.
WORK PERFORMED ON WR189497





Disp la>) of Work Item Data
SEEK Strategy: COMPID=2VBB-UPS(

AND COMPIDN2VBB-UPS)H. AND I FADFLG L Sort Fee)ds. COMPID, APPRDATE

HIT. Component No Work No Approval date Work Item Description. Corrective,Action.
22 2VB8-UP 8 IA W162319 910813 WHEN RESTARTING UNIT BREAKER 1 ON PANEL 301

TRIPS. POSSIBLE FAULT IN RECTIFIER SECTION.
TROUBLESHOOT

23 2VBB-UPS)A>
2VBB-UPS1B,
2VBB-UPSIC>
2VBB-UPS1D>
2VBB UPS1G

W130937 8801 13 2VBB-UPS1A. 18. 1C ~ 1D AND 1G. UPS NEED TO AIR CLEANED 2VBS-UPS 1A. 1B. 1C 1D AND 1G.
HAVE DUST BLOWN OUT

24 2VBB-UPS1A>
2VBB-UPS18.
2VBB-UPS1C>
2VBB-UPS1D>
2VBB-UPSIQ

25 2VBB-UPSIA>
2VBB-UPS1B>
2VBB-UPS1C>
2VBB-UPS1G>
2VBB-UPS1D

W137481 > 880223

W107670 861017

INCORPORATE CHANGES PER PR 7680 ATTACHED>
ADD LABELS (2 EACH) FILTERS TO BASE OF
UNITS WITH AROUND DOWN(IF POSSIBLE).
CONTACT BOB CRANDALL X1281 FOR
CLARIFICATION

UNINTERRUPTIBLE POWER SUPPLIES 2VBB-UPS1A
BE C AND G> TAKE AND RECORD BASELINE DATA
FOR UPS1A> C AND D> UTILIZING THE EXIDE
UNIT ADJUST PROCEDURE

MADE TAQS AND INSTALLED AS DIRECTED.

TOOK BASE LINE DATA ATTACHED TO BACK OF WR

26 2VBB-UPS1B W012787 860510 2VBB UPS18> STATIC SWITCH UNPLUGGED> LIGHT
ILLUMINATEDWON'T RESET> PROBABLE FAILED
STATIC SWITCH POSITION SWITCH> NORMAL
SWITCH GEAR BUILDING 237 EL.

CORRECTIVE ACTION COMPLETED BY SUPPORT
GROUP

27 2VBB-UPS18 W102235 860623 2VBB-UPS18 ~ 2VBB-UPS18 STATIC SWITCH
UNPLUGGED LIGHT FLICKERS ON AND OFF

CLEAN OUT DIRT FROM SENSOR AND REPLACED
REFLECTIVE TAPE.

28 2VBB-UPS1B W120153 870531

29 2VBB-UPS18 W125743 870924

30 2VBB-UPS18 W138173 880223

STATIC SWITCH UNPLUGGED ALARM LIGHT LITE>
TROUBLESHOOT AND REPAIR AS NEEDED»
2VBB-UPS18 LOCATED IN NORM SWGR ELEV 237E

CLOGGED FURNACE FILTERS UNDER UNITS (2
EACH> HELD IN WITH THUMB SCREWS) ~ ARE
RESTRICTING AIR FLOW TO UNITS AND
CONTRIBUTINQ TO HEAT BUILDUP IN
UNIT-REPLACE FILTERS (SHOULD BE DONE .ONCE
PER MONTH)

CB-3 GETS A TRIP SIGNAL IN ADDITION TO OFF
SIGNAL> IT IS ONLY SUPPOSE TO GET AN OFF
SIGNAL

REPLACED WHITE BACKGROUND FOR PHOTO
TRANSISTOR ASSOCIATED WITH STATIC SWITCH
UNPLUGGED ALARM LIGHT

REPLACE OLD DIRTY FILTERS WITH NEW CLEAN
FILTERS

NO WORK REQUIRED ON THIS WR REFERENCE WR
169147

31 2VBB-UPS)B W145894 880916 VERIFY ALL INVERTER LEG SCRS HAVE HEAT SINK REGREASED SCR'S ON ALL UPS LOGS
GREASE APPLIED TO THEM> APPLY HEAT SINK
GREASE AS REQD THIS REQUIRES UNIT TO BE ON





Displag of Work Item Data
SEEK Strategy. COMPID>2VBB-UPSI
~ AND COMPID¹2VBB-UPSIH> AND LEADFLG»L Sort Faelds'OMPID. APPRDATE

HIT. Component No. Work No, Approval date Work Item Description.

MAINT POWER> REF IE 87-24. WIP

Corrective Action.

32 2VBB-UPS1B W147325 881101 THE OPERATOR ON THE NORMAL AC INPUT BREAKER VOID WR 138173 ADDRESS THE PROBLEM — WILL
DOES NOT CLOSE THE BREAKER. TROUBLESHOOT DO CORRECTIVE ACTION ON THAT WR.

33 2VBB-UPS1B W164699 890908

34 2VBB-UPS18 W169147 891203

UPS-18 BATTERY AMMETER READS OFFSCALE LOW.
TROUBLESHOOT AND CORRECT. CB237

REPLACE CB-3 MOLD'ED CASE SWITCH ON
2VBB-UPS18. THIS WILL COMPLETE WORK STARTED
ON WR 138173

REPLACED BATTERY INPUT AMMETER

35 2VBB-UPS1B. W107684 861217
2VBB-UPS1D

2VBB UPS1B> AID> TAKE WAVE FORM> PRINTOUTS
OF THE OUTPUT OF 2VBB-UPS18 WITH FEEDER BKR
FOR 2LAC PNLV04 CLOSED AND OPEN> BKR
LOCATED IN 2VBS-PNL 8111. ALSO TAKE WAVE
FORM> PRINTOUT OF 2VBB UPS1D

TOOK WAVE FORM/PICTURES OF ABOVE. SEE
ATTACHED SHEETS MhTE 3202-7623AO-SCOPE DUE
9/8/87.

36 2VBB-UPSIC P12977

37 2VBB-UPS1C W012466 860310 2VBB-UPS1C> 2VBB-UPS1C HAS BLOWN FUSE REPLACED FUSE F-5. CAT A70P400 TYPE 4. 400
CAUSING UPS TO TRIP REPLACE BLOWN FUSE AND AMP 700V SPEC E035A
INVESTIGATE CAUSE OF FUSE BLOWING

38 2VBB-UPS1C W102237 860625 2VBB UPS1C> TRIPPED OFF> BOTH NORMAL AC AND
DC INPUTS> AND DID NOT SHIFT TO BYPASS
AUTOMATICALLYUPS WOULD NOT RESTART.
MANUALLY PLACED IN BYPASS

LEG FUSE REPLACED> MRR 86-05653

39 2VBB-UPS1C W101235 860717
r

I

40 2'VBB-UPS1C W129243 871106

2VBB-UPS1C. 2VBB-UPSlC IS ON BYPASS AND HAS REPLACE 400 AMP FUSE( F4)
BLOWN LEG FUSE

SRC SHORT CIRCUIT IN> WILL NOT CLEAR SG 237 NONE -PRESSED LAMP TEST BUTTON -ALL LAMPS
WORKED

41 2VBB-UPS1C W138108 880217 IF FRONT DOORS ON UPS1C ARE CLOSED> AN SCR
SHORT COMES IN AND A FAN HIGH TEMP

WORK DONE ON WR 147313- VOID

42 2VBB-UPS1C

43 2VBB-UPS1C

W130139 880222

W1458'95 880916

REPLACE BAD FAN IN UPS REPLACED FAN IN CHARGER SECTION

VERIFY ALL INVERTER LEG SCRS HAVE HEAT SINK WORK DONE ON WR 147313- VOID
GREASE APPLIED TO THEM> APPLY HEAT SINK
GREASE AS REQD THIS REQUIRES UNIT TO BE ON
MAINT POWER> REF IE 87 24

44 2VBB-UPS1C W147313 881106 FANS FAIL TO RUN WITH INVERTER ON REGREASED LEG NUMBER 5 AND ALL SCR 'S
CHECKED OK 1-15-89. REPLACED DC SWITCH.
REGREASED ALL SCR 'S AND CHECKED FANS.





Display of Wor k Item Data
SEEK Stra teg 9: COMP I D~2VBB-UPS I
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.45 2VBB-UPS1C W149132 890109 REPLACE INVERTFR LEGS IN UPS1C WITH ONES NO WORK DONE THIS WR PARTS REPAIRED UNDER
FROM UPS1D SPARE SCRS ARRIVE. RUN UPS1D IN WR 147313

MAINTOP

UPS I C NORMAL'HEN SPARE SCRS ARRIVE
REPLACE BAD SCRS AND REINSTALL INTO UPSlC.
NO TEMP MOD REQDe SAME F IT FORM F ITNESSi
REPAIR ONLY NO CHANGE

46 2VBB-UPS1C W164135 890922 USING PORTABLE TEST EQUIPMENT RECORD UPS
OUT PUT VOLTS AMPS AND PHASE ANGLE

INFORMATIONAL READINGS TAKEN. ATTACHED TO
WR

47 2VBB-UPS1C

48 2VBB-UPSlC

W164134 890922

W170627 900112

VERIFY THE OVERLOAD SETPOINT ALARM WORK DONE ON WR SUPPORT
0

UNIT FAILED TO TRANSFER TO MAINTENANCE REPLACED FUSE IN INVERTER
DURING WSS OF NORMAL AC. ALARMS IN SHOWN ON
PAGE ATTACHED. BELIEVED THAT INVERTER FUSE
BLEW. DEFICIENCY TAG 17134

49 2VBB-UPS1C W169373 900120

50 2VBB-UPS1C W189544 901022

51 2VBB-UPS1C W191924 901224

2VBB-UPS1C HAS A LOGIC INVERTER LIGHT LITE
AND WILL NOT RESET TROUBLESHOOT AS NEEDED

2VBB-UPS-1C HAS A BLOWN LEG FUSE. PLEASE
REPLACE. LOCATED EL 237 NORMAL SWITCHGEAR.
TAG HUNG ON UPS-lc

DURING TRANSFER OF'NJS-V55 UNIT HAD
FAILURE. AND SUBSEQUENTLY EVEN UPS OUTPUT
FUSE.

SEE SUPPORT NO LITE LIT

CHANGED BLOWN LEG FUSE F4

REPLACED CB1. FUSE F33 AND FUSE F44

52 2VBB-UPS1C W184517 910307 UNIT OVERHEATING- MAKE REPAIRS REPLACE REPLACED CATE,FILTERS AND FANS CLEANED UNIT
FANS1 F ILTERSI INVERTED GATE CARD (SEE WITH SERVICE AIR CHECKED FUSES CABLINQ AND
ATTACHED MAINT. INSTRUCTIONS). TAQ ON FRONT CONNECTIONS
OF UPS1C

53 2VBB-UPSlC W184809 910520 FAN 4 FAILURE ALARM IN REPAIR FAN 4. NORMAL CLEANED AS NECESSARY'ESTED SYSTEM AND
SWG BLDG ELEVATION 237 ALARMS ALL CLEARED

54 2VBB-UPSIC W184849 910529

55 2VBB-UPS1C W192926 910617

56 2VBB-UPS 1 D W012583 860321

FAN FAILURE LED IS IN. TROUBLESHOOT AND
REPAIR LOCATED IN NORMAL SWGR BLDG
ELEVATION 237

LOGIC ALARM LIGHT WILL NOT CLEAR- CB1
TRIPS- TROUBLESHOOT. REPAIR LOGIC CARD> SWG
BLDQ EL 237 AND REPAIR. TAG ON UPS-1C CAB

2VBB-UPSlD - UPS1D TURN ON BUT DOES NOT
TRANSFER - NO SYNC TO BYPASS

CLEANED CARD CONNECTORS FOR ALL SIX
INVERTER LEGS. ALL SO REPLACED 400 AMP LEQ
FUSE FOR LEG 1

REPLACED — A13A20 4 A13A21-24 LEQ 4 FUSE
AND 5 ON LEG 4 BOARD

VOID. CORRECTIVE ACTION PERFORMED REF. WR
NO. 12740-4/4/86
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Display oF Work Item Data
SEEK Strategg: COMPID~2VBB-UPSI
~ AND COMPIDII2VBB-UPS1H> AND LEADFLO~L

HIT. Component No. Work No. Approval date

67 2VBB-UPS1D W129224 871106

Sort Fields: COMP ID> APPRDATE

Work Item Descr iption.
TO DOWNSCALE> ALSO METER GOES DOWNSCALE
WHEN TEST LAMP BUTTON IS PUSHED>
TROUBLESHOOT AND CORRECT. LOCATED EL 237
SWITCHGEAR

UPS OUTPUT READ 117 VAC> SHOULD BE 120 VAC
+-2X. REPAIR AND OR ADJUST AS NECESSARY

Corrective Action

PROBLEM WAS ADDRESSED ON WR 109673
(ATTAACHED) NO ALARMS SHOWING IN CONTROL
ROOM OR ON UPS

REPLACED AC OUTPUT VOLTMETER

68 2VBB-UPS1D W130860 880109 UPS 1D REPEAT VARIOUS ALARMS PRESENTLY SCR
SHORT> INVERTER,FUSE BLOWN LOSS OF AC AND
DC POWER BRKS TRPPED> NOW ON BYPASS POWER

REPLACED DIODE ON INVERTER LEO Al AND FUSES
ON LEGS Al AND A2

69 2VBB-UPS1D W137315 880207 PHYSICAL FAULT> 2VBB UPS 1D SCR SHORT ALARM CORRECTIVE ACTION COMPLETED WITH WR 137619
KEEPS COMING IN FOR NO APPARENT REASDN BY REPLACEINC FANS IN CAB TO PREVENT OVER

HEATINC.

70 2VBB-UPS lD M120036 880210

71 2VBB-UPS1D W137378 880216

72 2VBB "UPS1D W130137 880222

73 2VBB-UPSlD M130138 880222

HIGH TEMP REMOVE EACH LEG OF UPSID. NOTE
ORIENTATION (CATWODE) OF EACH DIODE/SCR>
REMOVE EACH DIODE/SCR AND REINSTALL WITH
HEAT SINK CREASE DN EACH> PLEASE NOTE IF
LEGS RUN COOLER> SUSPECTED CAUSE OF HEATINC
IN UNIT IS POOR HEAT CONDUCJION FROM
DIODES/SCRS TO HEAT SINKS

PHYSICAL FAULT> NO 3 SCR IS EXPERIENCING
OVERHEATING CONDITION (FAN FAILURE ALARM
COMES IN)> UNIT THEN TRIPPED CB-1-CB-2 WITH
FOLLOWING ALARMS- OUTPUT OV-UV> LEG FUSE
(POSSIBLY NO 3) INVERTER LOGIC TRIP VOLTAGE
DIFFERENCE-REPLACE BLOWN FUSE-TROUBLSHOOT
REPAIR LEC> GREASE ALL LEG SCRS DIODES PER
MR 120036 (CB-4 PLUG PULLED)

REPLACE DEFECTIVE SCRS IN UPS1D

CB4 DOES NOT ALWAYS CLOSE-STATIC SWITCH
PICKUP LOAD

INSTALLED HEAT SINK CREASE AS PER WR

120036.

REPLACED (2) 400 AMP LEG FUSES. REPLACED
( 1) FAN UNIT. TROUBLE SHOT STATIC BYPASS
SWITCH FOUND PROTECTIVE THERMAL SWITCH
TRIPPED> RESET AND TESTED CIRCUIT

VOID-UNIT RUNNING FOR LAST 2 YEARS. SCR'8
EVIDENTLY OK. UNKNOMN WHAT DOCUMENT
REPAIRED THEM IF THEY WERE REPLACED

NO WORK REQD. PROBLEM HAS NOT BEEN
EXPERIENCED SINCE THIS MR WAS WRITTEN.
PROBLEM APPEARS TO BE GONE AWAY

74 2VBB-UPS1D W137618 880304

75 2VBB-UPS1D W137622 880304

UNINTERRUPTABLE POWER SOURCE 1D> SCR SHORT CORRECTIVE ACTION COMPLETED WITH WR 137619
ALARM COMING IN PERSISTENTLY (APPROX lx PER BY REPLACEING FANS IN CAB TO PROEVENT OVER
HR. ) TROUBLESHOOT ONLY HEATINC.

INVERTOR FUSE BLOWN REPLACE> CB4 HANGING UP REPLACED FUSES Fl F2 F3 F4 F5 TRIGGER FUSE
CHECK OPERATION AND CLEAN OR REPAIR TO F32 AND 33 AND FUSES F32 AND 33 CB 4
CORRECT OPERATION OPERATION TO BE WORKED UNDER WR 130138
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Disp lag ol'ork Item Data
SEEK Strategy; COMPID=2VBB-UPS1

AND COMP ID))2VBB-UPS)H, AND LEADFLG~L Sort f ie lds: COMP ID. APPRDATE

HIT. Component No. Work No. Approval date Work Item Description. Corrective Action.

76 2VBB-UPSID W137619 880304

77 2VBB-UPS ID W135928 880405

78 2VBB-UPS1D W146623 881002

79 2VBB-UPSlD W146621 881002

REPLACE ALL ORIGINAL FANS IN UNIT

REPLACE LEAKY CAPACITORS IN DC FILTER BANK

WHEN NORMAL AC BREAKER IS CLOSED AND
INVERTER IS CHARGING THE SYSTEM LOAD> 10
MINUTE OVERLOAD LED LIT AND AC BREAKER
TRIPS

CB4 FAILS TO CLOSE COMPLETELY AND PICKUP
LIMIT SWITCHES

REPLACED 11 COOLING FANS IN UPS ID.
REINSTALLED UNITS AND TESTED. ALL FANS ARE
NOW WORKING. UNIT PLACE BACK IN SERVICE.

REPLACED 2 CAPACITORS THAT WERE LEAKING

REALIGNED UPS

REPLACED MOTOR ACTUATOR ASSEMBLY THAT
OPERATES BREAKER CB-4 WITH ONE SPARE FROM
ELEC. SHOP TAKEN FROM UPS-1B> EVERYTHING
WORKS FINE NOW.

80 2VBB-UPS1D

81 2VBB-UPS1D

W146620 881002

W 148953 881228

CB-2 WILL NOT RESET (TRIPPED AFTER
NNS-SWG015 WAS DEAD BUSSED)

UPS1D DID NOT AUTO XFER TO MAINT ON UV>
EVERYTHING (CB-1> 2> 34) FOUND OPEN AND
CRITICAL BUS DEENERGIZED ALARMS WERE
INVERTER LOGIC AND TRIP ON THE MODULE AND

IN MAINT SUPPLY MAP3%CCYe TROUBLESHOOT AND
REPAIR AS NECESSARY

ADJUSTED TRIP LATCH AND BLEW OUT DIRT.

MANUALLY CLOSED CBS AND STARTED UNIT

82 2VBB-UPS1D W161033 890415

83 2VBB UPS1D W164698 890908

84 2VBB-UPS1D W164136 890922

UNINTERUPTISLE POWER SUPPLY> WHEN UNIT
TRANSFERED TO MAINT POWER SUPPLY WITH
BATTERY INPUT BREAKER FOUND IN TRIPPED FREE
CONDITIONS> ONLY ALARM FOUND ON UNIT WAS
LOGIC ALARM UNDER BATTERY COLOMN>
TROUBLESHOOT AND REPAIR

UPS 1D BATTERY AMMETER READS OFFSCALE LOW.
TROUBLESHOOT AND CORRECT. CB 237

USING PORTABLE TEST EQUIPMENT RECORD UPS
OUT PUT VOLTS AMPS PHASE ANDLE

NO ACTION TAKEN NORMAL OP PER BOB
CRANDALL-ENG BREAKER WILL OPEN AS A RESULT
OF OVERLOAD DURING SCRAM

INFORMATIONAL READINGS TAKEN ATTACHED TO 'WR

85 2VBB-UPS10 W164118 890922

86 2VBB-UPS1D W184516 901 113

UNIT IS RUNNING HOT CRACK AND RECONE
SURFACE TEMP PEROMETER OF CHARGER OF EACH
LEG COMPARE TEMP READINGS TO UPS 1C

UNIT TRIPPED WITH ALARM INDICATION AS
LISTED ON PAGE ATTACHED-
TROUBLESHOOT-REPAIR AS REQD. TAG ON FRONT

ALL TEMPERATURES TAKEN AND RECORDED

REPLACED FAULTY CB-1 REPLACED LEG 2 AND 3
FUSES
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Display of Work Item 'Data
SEEK Strategy: COMPID=2VBB-UPSl

AND CQMPID))2VBB-UPS1H. AND LEADFLC~L Sort f ields: COMPID APPRDATE

HIT. Component No. Work No. Approval date Work Item Description.

OF UNIT

Corrective Action.

87 2VBB-UPS1C W100926 ~ 860611

88 2VBB-UPSlG W114689 861103

WITH UNIT ON BATTERY POWER ALARM RELAY IN MAJOR VACUUM tc CLEANING
UNIT DOES NOT PICK UP, POSSIBLE ALARM RELAY
FAILURE OR CFRI/2 FAILURE

2VBB UPSlCr (UPS LOCATED AT 214 EL CONTROL NO CORRECTIVE ACTION REQUIREDr FOUND LED TO
BLDG) ~ LED FOR AC OVERVOLTACE DOES NQT OPERATE DURING LAMP TEST FUNCTION
LICHTr APPEARS TO NEED RESOLDER INC WHEN
TOUCHED IT LIT

89 2VBB-UPS1C W125731 870924

90 2VBB-UPSlC W125734 870924

ON 2VBB UPS1Cr THE DC BATTERY AMMETER DID
NOT REGISTER ANY CURRENT THOUGH IT WAS
KNOWN TO BE DRAWING APPROX 4QO AMPS DC

PHYSICAL FAULTr 2VBB UPS1G HAS SCR SHORT
ALARM IN

PUT 2BYS CHGRIC1 QN EQUALIZEr LOWER DC LINKS
VOLTAGE ON UPS BELOW BATTERY VOLTS. DC
*MMETER RESPONDED AS DESIGNED-NO WORK
REQUIRED.

HIT RESET SW FOR INDICATING LIGHTS TO
VERIFY LIGHT OPERABLE AND WOULD SET

91 2VBB-UPSlC W129816 871116 INVERTER LEG A-7 LIGHT> FAN FAILURE LIGHT REPLACED FAN IN INVERTER BY A-7
COMES IN AND THEN WILL CLEAR ON ITS OWN.
TROUBLESHOOT AND CORRECT, LOCATED CB EL 214
ATTN P BERTCH

92 2VBB-UPS1C W129983 871117

93 2VBB-UPS1C W129320 871201

TROUBLESHOOT WHY UNIT WILL NOT SYNC TO
BYPASS AND REPAIR

CB-3 ACTUATOR OPERATES BUT DOES NOT CLOSE
BRK, TROUBLESHOOT *ND REPAIR

REALIGNED UPS

CLEANED AND CYCLED CIRCUIT BREAKER
OPERATING MECHANISM. THIS UNIT APPEARS TO
OPERATE OK

94 2VBB-UPSIG W145896 880916

95 2VBB-UPS1C W147324 881101

VERIFY ALL INVERTER LEG SCRS HAVE HEAT SINK REPLACE COOLINC FANS AS REQUIRED. REPALCE
CREASE APPLIED TO THEM APPLY HEAT SINK LEG SCR'S AS REQUIRED. SUPPORTED IhC BY
GREASE AS REQDr THIS REQUIRES UNIT TO BE ON LIFTINC LEADS AS NECESSARY FOR THEM TO
MAINT REF IE 87 24r WIP PERFORM TASKS

THE OPERATOR ON THE NORMAL AC INPUT BREAKER REPLACED CB 3 MOTOR ACTUATOR ON UPS-1G.
DOES NOT CLOSE THE BREAKER. TROUBLESHOOT

96 2VBB-UPS1C W148333 881221

97 2VBB-UPSlC W148563 881226

REPL*CE BAD FAN IN UPS10

THE FAN IS STARTINC *ND "STOPPINC
INTERMITTENTLYr INVESTIGATE AND REPAIR

REPLACED BOTH BAD FANS WITH NEW. TESTED AND
WORKED SAT.

REPLACED DEFECTIVE FANS.

98 2VBB-UPSlC W149187 890214 SUPPORT VENDOR REPRESENTATIVE TROUBLESHOOT SUPPORTED VENDOR AS REQD
AND CALIBRATE 2VBB-UPS1G DUE ON SITE 890216





Display oF Work Item Data
SEEK Strategy: COMP ID~2VBB-UPS1
~ AND COMP IDN2VBB-UPSiH> AND LEADFLG~L Sort fields: COMP ID. APPRDATE

HIT. Component No. Work No. Approval date Work Item Description. Corrective Action

99 2VBB-UPS1G W161005 890414

100 2VBB UPS1G W164078 890722

2VBB UPS1G> SCR SHORT LIGHT ILLUMINATED
TROUBL'ESHOOT

UPS HAS A SCR SHORT AND FAN FAILURE-WHEN
FAN FAILURE ALARM SILENCER KEEPS COMING
BACK IN EVERY MINUTE OR SO UPS HAS
AUTOMATICALLYSHIFTED OVER TO THE
MAINTENANCE MODE

NO ACTION REOD> LAMP ILLUMINATEDPER ENG
DURING A TRANSIENT> NO ACTUAL SCR SHORT>
LIGHT IS NOT ILLUMINATEDAT THIS TIME

REPLACED COOLING FAN UNIT TURNED ON AND FAN
OPERATED CORRECTLY

101 2VBB-UPSIG W164079 '90723 2VBB-UPS1G HAS AN SCR SHORT AND HAS SHIFTED REPLACED FUSE F3 AND F13 AND FAN FOR LEG 3
TO MAINTENANCE MODE

102 2VBB-UPS iG W170530 891201 2VBB-UPS10 AC OUTPUT VOLTAGE IS READING LOW
115. 5V. PROCEDURES STATE THAT IT SHOULD
READ 120V PLUS"MINUS 2 PERCENT
<117. 6-122. 4) LOCATION (CONTROL BLDG 214).
DEF TAG NO. 20234

SEE SUPPORT FOR WORK

103 2VBB-UPS1G W175948 910225 2VBB-UPS1G HAS UV/OV TRANSFER ALARM AND SCR REPLACED 2 WHISPER FANS INSIDE UPS AND
SHORT ALARM IN. PLEASE TROUBLESHOOT. CLEAN OUT AS MUCH DUST AS POSSIBLE WITH
2VBB-UPSiG IS IN MAINTENANCE SUPPLY. TAG VACUUM CLEANER
LOCATED ON UPS 10 EL 237 CB

104 2VBB-UPS10 W162320 910813 LIGHT FAILURE A13 AND A21 ALARM CARD AC
OVERVOLTAGE LIGHT NOT WORKING

C2Jtli lH



H



TOPIC:

DATE:

NRC/NIMO Information Exchange Meeting

August 18, 1991

LOCATION/TIME: "P" Building / 8:OOAM / Conference Room A

PURPOSE: a. Exchange information relative to the Uninterruptable Power Supplies
and Related Components such as Main Transformer and Reserve
Transformers.

b. Present a Troubleshooting plan for NRC concurrence and obtain
approval to implement the plan.

C. Provide data exchanger on the lighting design for normal, essential,
emergency and egress lighting fed from the UPS sources.

d. Clarify contact interfaces to schedule interviews and data exchange
relative to the Main transformer failure analysis and the UPS
component load list.

TOPIC PRESENTER

Discussion of on and offsite sources of power to the
UPS Busses - Safety Related and Non-Safety Related

Anil Julka

2. Discussion of sources to each UPS and category of loading
on each UPS unit.

3. UPS design - Excide/ALGAR
Control Logic
Operability Histor'y, Maintenance History

Excide Specialists
Bob Crandall, NIMO

4 Maintenance Procedures and Practices
Class 1E Class Non 1E
a) P.M.
b) C.M.
c) Routine Shift Monitoring
d) Operating Procedures

Bob Crandall

5. Troubleshooting Plan Bob Crandall

6. Discussion of formal reports from Excide
on their conclusions relative to common
mod failures

J. Rosenthal
M. J. McCormick
Excide Specialist
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TOPIC: NRC/NIMO Information Exchange Meeting
DATE: August 18, 1991
LOCATION/TIME: "P" Building / 8:00 AM / Conference Room A

Page 2

7. Discussion of schedule for subsequent Data Exchange
and Interviews:

~ Main transformer

J. Rosenthal
M. J. McCormick

AC/DC Relaying

Photographs of Transformer 1B

Plant lighting

UPS Component Loading

Sequence of Events

Decision Making on Restoration of Equipment
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TOPIC: NRC/NIMO Information Exchange Meeting

DATE: August 18, 1991

LOCATION/TIME: "P" Building / 8:OOAM / Conference Room A

PURPOSE: a. Exchange information relative to the Uninterruptable Power Supplies
and Related Components such as Main Transformer and Reserve
Transformers.

b. Present a Troubleshooting plan for NRC concurrence and obtain
approval to implement the plan.

C. Provide data exchanger on the lighting design for normal, essential,
emergency and egress lighting fed from the UPS sources.

TOPIC

d. Clarify contact interfaces to schedule interviews and data exchange
relative to the Main transformer failure analysis and the UPS
component load list.

PRESENTER

1. Discussion of on and offsite sources of power to the
UPS Busses - Safety Related and Non-Safety Related

Anil Julka

2. Discussion of sources to each UPS and category of loading
on each UPS unit.

3. UPS design - Excide/ALGAR
Control Logic
Operability History, Maintenance History

Excide Specialists
Bob Crandall, NIMO

4

5.

Maintenance Procedures and Practices
Class 1E Class Non lE
a) P.M.
b) C.M.
c) Routine Shift Monitoring
d) Operating Procedures

Troubleshooting Plan

Bob Crandall

Bob Crandall

6. Discussion of formal reports from Excide
on their conclusions relative to common
mod failures

J. Rosenthal
M. J. McCormick
Excide Specialist
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NRC/NIMO Information Exchange Meeting

August 18, 1991

LOCATION/TIME: "P" Building / 8:00 AM / Conference Room A

PURPOSE: a. Exchange information relative to the Uninterruptable Power Supplies
and Related Components such as Main Transformer and Reserve
Transformers.

b. Present a Troubleshooting plan for NRC concurrence and obtain
approval to implement the plan.

C. Provide data exchanger on the lighting design for normal, essential,
emergency and egress lighting fed from the UPS sources.

d. Clarify contact interfaces to schedule interviews and data exchange
relative to the Main transformer failure analysis and the UPS
component load list.

TOPIC PRESENTER

Discussion of on and offsite sources of power to the
UPS Busses - Safety Related and Non-Safety Related

Anil Julka

2. Discussion of sources to each UPS and category of loading
on each UPS unit.
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Control Logic
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Exclude Speciahsts
Bob Crandall, NIMO

5.

Maintenance Procedures and Practices
Class 1E Class Non lE
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Bob Crandall

Bob Crandall

6. Discussion of formal reports from Excide
on their conclusions relative to common
mod failures

J. Rosenthal
M. J. McCormick
Excide Specialist
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TOPIC: NRC/NIMO Information Exchange Meeting
DATE: 'ugust 18, 1991
LOCATION/TIME: "P" Building / 8:OOAM / Conference Room A

Page 2
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~ Main transformer

J. Rosenthal
M. J. McCormick

AC/DC Relaying

Photographs of Transformer 1B

Plant lighting

UPS Component Loading

Sequence of Events
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PRELIMINARY

UPS FAILURE REPORT

Nine Mile Point 02

BI18I91
8:00'A.M.

Bob Crandall





At approximately 05:48 A.M. on 8/13/91 there was.a
simultaneous loss of the Gaitronics paging system, control room
annunciation, full core display, essential lights, plant process
computer, DRMS computer, fire computer, radwaste computer, leaky
wire radio system and BOP control room instrumentation. This was
caused by simultaneous loss of 2VBB-UPS1A, -1B, -1C, -1D, -1G.

Operations personnel responded to the UPS in order to
restore power to the UPS. Attachment 1 and 2 outline the
indications that the operators found when first arriving at the
UPS. The operators referred to the operating procedure (N2-OP-
71) to try and restart UPS1D. The procedure called out verifying
that CB-4 was closed but it was open. The operators made a
decision to energize the UPS loads by lifting the motor operator
off of breaker CB-4 and then manually closing CB-4. This was
done at approximately 6:22 A. M. and it restored power to thecritical loads fed by UPS1D. They then proceeded to restore the
other UPS in that same manner by approximtely 6:22 A.I~I.

At approximately 0830 the system engineer (Bob Crandall)
went down with damage control team ¹3 (operators Dave Hanczyk and
Bob Bergenstock, electrician Jeff Poor, I/C technician Perry
Bertsch and a Radiation Protection technician, Vern Cericka) to
restore each UPS. An initial inspection was done of each unit to
determine if any obvious damage had occurred and none was found.
A restoration sequence was established and the units were
restored (see Attachment 3) in the following order:

1.) 2VBB-UPS1C
2.) 2VBB-UPS1D
3.) 2VBB-UPS1A
4.) 2VBB-UPS1B
5.) 2VBB-UPS1G

From analysis of the alarms shown on the UPS't was
determined that each unit received a NODULE TRIP that caused CB-
1, CB-2 to trip and CB-3 to OPEN. (Note: it was not be verified
that UPS 1D had a NODULE TRIP at the time the operators arrived.
The operators could not recall if it -'had it'ut some operators
thought it may,have been there and was reset without them making
a note of it). A NODULE TRIP signal is generated by the A13A1
circuit board of the UPS. It's initiation comes from a signal
from the A13A21 circuit board. Various UPS output parameters
(see ATTACHMENT ¹6) are monitored by the A13A21 board which, when
those parameters are out of their limits, will light an alarm
light on the A13A21 and generate a trip signal to the A13A1.
There were no alarm lights on the A13A21 of any of the five UPS.
The only alarms generated were an OV/UV and voltage difference
alarm. Neither alarm would be indicative of a UPS trip. The
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voltage difference alarm is locked in when the maintenance supplyfalls out of sync with the UFS. It is locked in for 10 — 15
seconds after the condition clears. The OU/UV alarm is generated
as a result of the critical bus going low or high in voltage
(this was generated by the loss of the output).
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On 8/15/91, troubleshooting was done on 2VBB-UpS1C as. follows:

a.)

b.)

c.)

d.)

e.)

With the unit on normal AC with DC and maintenance available
an OV/UV signal was generated by opening the CB-3 toggle
switch. The unit transferred to maintenance without
generating a trip signal. This verifies that an output
OV/UV will not cause a trip signal to be generated.

With UPSlC on maintenance A27-S1 was opened with A27-CB1
closed. The logic power for the UPS went dead arid it
shouldn't have. This is evidence that the UPS internal
batteries are dead.
When the UPS is down the internal logic is fed by an
internal power supply with internal battery backup. When
the is UPS on line an auctioneering circuit should power the
logic.
This auctioneering circuit was verified to be working by de-
energizing the maintenance supply with the UPS running.
When this was done the logic remained powered up.
Although this is a deficiency it would not have contributed
to the incident because the a'tioneering circuit is
working. (WR's are written to replace all UPS internal
batteries).
With all power sources available the maintenance supply feed
was opened to verify the sync monitor circuit to the UPS.
When the breaker was opened the voltage difference alarm
came in and the unit sync indication went out. On reclosing
the maintenance feed it took 10-15 seconds for the UPS to
re-sync to the maintenance supply.

With the load on UPS with the UPS running on normal AC and
the DC breaker closed the maintenance supply feed was de-
energized. The normal AC was feed was opened. The unit ran
at full load off DC (500 amps) for 10-15 minutes with no
alarms and no trips.
Put unit on maintenance supply with UPS running off normal
AC and CB-2 (DC) open. Opened the logic power and verified
that CB-1 will trip.
Put output on maintenance supply. With unit on normal AC
and with DC breaker available, the AC output was lowered on
the UPS. The AC undervoltage (ACUV) alarm signal was
generated at 182 vac and after approximately 10 seconds the
unit tripped.

g.)

h.)

Restored unit to normal AC with DC available, load on
maintenance. Raised output voltage to 220 vac and the AC
overvoltage (ACOV) trip occurred.

Unit was again restored with unit on normal AC and DC
available, load on maintenance supply. Lowered the DC
undervoltage (DCUV) caused a trip at 93 vdc.
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i.) Due to the possibility of damage to the unit the.DCOV (DC
overvoltage was not verified. It was determined also that
this condition was very unlikely to have occurred.

j.) The UPS was in its normal configuration on normal AC with DC
and maintenance available. The upstream AC input breaker
was opened and closed three times as rapidly as possible.
This caused an audible "bump" to the input transformer on
inrush current but the unit did not transfer to DC nor didit transfer to maintenance. This verifies that unit can
maintain the load under input transients. This does not
necessarily. simulate the actual transient the unit had seen.
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NR k19O938, troublashootinq plan rasa]ts

1.)
2.)

3.)

UPS1C visually inspected.
With the unit running on normal power the K-5 (logic power
supply input) relay is energized.
Opened the maintenance supply feed to UPSlC (CB-1, 2VBB-
XD501). K-5 relay de-energized-. This was verified by
opening and closing CB-1 on 2VBB-XD501 while watching the K-
5 relay. Read the output paramaters with UPS1C maintenance
supply open:

Voltage: Phase 1 to GND: 118.5 vac
Phase 2 to GND: 119.5 vac
Phase 3 to GND: 121.4 vac

'Frequency:
DC Link Voltage:

59.91 cycles
140.08 vdc

4.) Reclosed the maintenance supply and the K-5 relay re-
energized. This is verification that K-5 prefers to be
powered from the maintenance supply feed any time that power
source is available to the unit.
The SCR short light illuminated when the maintenance feed
was restored to UPSlC.

5.)

6.)

7.)
8.)
9.)

10.)

11.)
12.)

After a short duration with the unit running normally and no
test evolutions being done. the unit tripped (CB-1 trip, CB-2
trip, CB-3 opened) and the unit transferred to maintenance.
The following alarms were indicated:

1.) FREQUENCY FAIL (on A13A21)
2.) MODULE TRIP
3.) INVERTER OVERTEMP
4-) INVERTER LOGIC
5.) SCR SHORT

NOTE: 'his trip, though, not purposely initiated at this
time, is indication that a trip signal to the
A13A21 card will initiate a logic trip and
transfer the unit to maintenance successfully.

Pushed the reset on the A13A21 card, SCR short cleared but
no other alarms.
Opened the P6 plug on CB-4
Turned off A27-CB1 and A27-Sl killing logic power.
Turned on A27-CB1 and A27-Sl (This was done to attempt to
reset the logic.)
The following alarms came back in:

1.) FREQUENCY FAIL (A13A21)
2.) MODULE TRIP
3.) INVERTER OVERTEMP,
4.) INVERTER LOGIC

NOTE: The fact that the alarms were reinitiated when the
logic was re-energized is i'ndication the trip
stays latched in even if logic power is lost.

Unlatched the motor operator off CB-$ .
Re-installed the P6 plug to CB-4. The operator did not
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reposition itse].f.
13.) Reset the motor operator back on cB-4
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ATTACHMENT 1

Initial UPS conditions found b o eration ersonnel res ondin
the UPS:

Note: The following is based on interviews done on 8/13/91
and 8/14/91 with the following operators: Bob
Bergenstock, Dave Hanczyk, Phil MacEwan,. Jim Stevens
and Aaron Armstrong). The operators were asked to
describe what they saw. Each stated that the
information was to the best of their knowledge but it
was possible that they did not remember everything.
They were each asked if any alarms existed on the
A13A21 Card, the alarm board, and each thought that
none were there but were not absolutely positive. On
UPS1D they thought the Module trip and Inverter logic
alarms were not in but it was not concrete that no one
reset them. Each operator stated that absolutely no
alarms had been reset on UPS1G so initial alarms would
match those found by the ystem engineer.

UPS1A:

a.)
b.)
c.)
d.)
e.)f.)
g.)
h.)

CB-1 tripped
CB-2 tripped
CB-3 OPEN
CB-4 'OPEN
AUTO restart
CB-3 switch closed
Nodule TRIP
Inverter Logic Alarm

2.)

3.)

UPS1B:

a.) CB-1 tripped
b.) CB-2 tripped
c.) CB-3 OPEN
d.) CB-4 OPEN
e.) AUTO restart
f.) CB-3 switch closed
g.) Module TRIP
h.). Inverter Logic Alarm

UPS1C'.)

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

CB-1 tripped
CB-2 tripped
CB-3 OPEN
CB-4 OPEN
AUTO restart
CB-3 switch closed
Module TRIP
Inverter Logic Alarm
OV/UV
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4.) UPS1D:

a ) CB-1 tripped
b.) CB-2 tripped
c.) CB-3 OPEN
d.} CB-4 OPEN
e.) AUTO restart
f.) CB-3 switch closed
h.) No module TRIP
i.) No Logic TRIP
j.) OV/UV
k.) OV/UV Transfer
1.) Voltage Difference

5.} UPS1G:

a.}
b.)
c.)
d.)
e.)
f.)
g.)-
h.)i.)

CB-1 tripped
CB-2 tripped
CB-3 OPEN
CB-4 OPEN
AUTO restart
CB-3 switch closed
Module TRIP
Voltage Difference
OV/UV

(At some time 2VBA*UPS2A and 2VBA*UPS2B had a "sync
loss" alarm. These were reset at some unknown time
after the event.)





ATTACHMENT 2:

The o erators did the followin mani ulations in attem tin to
restore the UPS~:

1.) UPS1A:

a.)
b.)
c.)
d.)

Placed restart switch to MANUAL
Placed the CB-3 toggle switch to OPEN position.
Reset the alarms
LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED
CB-4. * see note

2. ) UPS18-

a.)
b.)
c.)
d.)

Closed CB-1
Closed CB-2
Reset the alarm".
LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED
CB-4. * see note

3.) UPS1C:

a.) Placed restart switch to MANUAL
b.) Placed CB-3 toggle switch to OPEN position
c.) LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED

CB-4. * see note

4.) UPS1D:

a.) Closed CB-1
b.) Closed CB-2
c.) Reset the alarms
d.) LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED

CB-4. * see note

5.) UPS1G:

a.) Placed CB-3 toggle switch to OPEN position.
b.) LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED

CB-4. * see note

* NOTE: When a trip signal is generated within the UPS it sends
a shunt trip signal to both CB-1 and CB-2. It also
sends an OFF signal to CB-3 and an ON signal to CB-4.
A voltage difference alarm will inhibit a closure of
CB-4.



s~

qn



ATTACHMENT 3:

S stem en ineer su orted recover of the UPS:

UPSlC: Found CB-1, CB-2 tripped and CB-3.was open. CB-4
was closed and the CB-4 motor operator (in the OFF
position) was lifted off breaker. Removed P6 plug
from the CB-4 motor operator and aligned the motor
operator to the ON position. Reset all alarms.
Closed CB-1 and restarted the unit. It started up
and "synced" to the maintenance supply. Closed
CB-2, restored P6 plug and reinstalled the motor
operator for CB-4 back on the breaker.
Transferred the load to UPS power and put transfer
switch in AUTO position.

UPS1D: Found CB-1, CB-2 closed and CB-3 was open. CB-4
was closed and the CB-4 motor .operator (in OFF
position) was lifted off the breaker. Removed P6
plug from the CB-4 motor operator and aligned'he
motor operator to the ON position. Opened CB-1
and CB-2. Closed CB-1 and restarted the 'unit. Xt
started up and "synced" to the maintenance supply.
Closed CB-2, restored P6 plug and reinstalled
motor operator for CB-4 back on breaker.
Attempted to transfer load to UPS power but CB-3
would not close. It was found in tripped
position. CB-3 was reset, the motor operator was
restored and the unit transferred to UPS power.
Put the transfer switch in AUTO position.

UPS1A: Found CB-1 and CB-2 tripped and CB-3 was open.
CB-4 was closed and the CB-4 motor operator (in
OFF position)*was lifted off the breaker. Removed
the P6 plug from the CB-4 motor operator and
aligned the motor operator to the ON position.
Closed CB-1 and attempted to restart the unit.
Closing CB-1 caused an inrush to the UPS and
tripped the upstream breaker, 2VBB-PNL301, breaker
gl. Reset breaker in 2VBB-PNL301 and reclosed CB-
1 on UPS1A. Upstream breaker tripped again.
Wrote WR (WR k 162319) and Deficiency tag to
r'epair'Rectifier section of UPS1A. Unit left with
CB-4 closed.
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Found CB-1 CB-2 closed and CB-3 open.. CB-4 was
closed and the CB-4 motor operator (in OFF
positron) was lifted off breaker. Removed P6 plug
from the motor opexator and aligned motor operator
to ON position. Opened CB-1 and CB-2. Closed CB-
1 and restarted unit. It started up and «synced"
to the maintenance supply. Closed CB-2, restored
P6 plug and reinstalled motor operator for CB-4
back on breaker. Attempted to transfer load to
UPS power but CB-3 would not close. It was found
in the tripped position. CB-3 was reset, the
motor operator was restored and attempted to
transfer load to UPS power but CB-3 again would
not close. CB-3 cannot be reset due to a
previously identified problem. Unit left with CB-
4 closed — on Naintenance supply power.
Note: WRg 138173 exists to replace CB-3.

Found CB-1, CB-2 "ripped and CB-3 open. CB-4 was
closed and the CB-4 motor opexator (in OFF
position} was lifted off breaker. Removed P6 plug
from motor operator and aligned motor operator to
ON position. Reset all alarms. Noted 575 vac
input to UPS. Closed CB-1. When CB-1 was closedit tripped its upstream breaker in 2VBB-PNL301.
Breaker g7 in 2VBB-PNL301 was reset and CB-1
reclosed (successfully). The unit was restarted.It started up and "synced" to the maintenance
supply. Closed CB-2, restored P6 plug. When
restoring the P6 block the CB-4 motor operator
went to the OFF position. Opened CB-2 and CB-1
and removed logic power from unit to reset all
logic. Reset motor operator on CB-4 to ON
position. Reclosed logic power, closed CB-1 and
restarted UPS. Unit started up and "synced" to
the maintenance supply. Closed CB-2, restored P6
plug and reinstalled the motor operator for CB-4
.back on the breaker. Transferred load to UPS
power and put transfer switch in the AUTO
position.





ATTACHMENT 4:

UPS ALIGNMENT AT TIME OF EVENT-

-SWG001 -SWG003 BAT1A BAT1B BAT1C

UPS1A Normal AC (US3-B)
UPSlA Maint. Supply (US5)
UPS1A Battery Supply

UPS1B Normal AC (US3-B)
UPS1B Maint. Supply (US6)
UPS1B Battery Supply

UPS1C Normal AC (US3-B)
UPS1C Maint. Supply (US5)
UPS1C Battery Supply

UPS1D Normal AC (US3-A)
UPS1D Maint. Supply (US6)
UPS1D Battery Supply

UPS1G Normal AC (US3-B)
UPS1G Maint. Supply (US6)
UPS1G Battery Supply

X
X

X
X

X

X





ATTACHMENT S:

DER's, PR's, WR's:

OPEN WR's:

OPEN DER's:

OPEN PR's:

OPEN MOD's:

Closed WR's:

1.) g169147, Bad breaker on UPS1B

None

None

89-042, Replace 2VBB-UPS1C, 2VBB-UPS1D.

104 total
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ATTACHMENT 6:

A12A21 TRIP Alarms:

a.) DC.Undervoltage (DCUV)

b.) DC Overvoltage (DCOV)

c.) Inverter Leg Fuse Blown

d.) AC Undervoltage (ACUV)

e.) AC Overvoltage (ACOV)

f.) Frequency Failure
g.) Logic Failure
h.) Clock Failed

i.) Logic Pover Supply Failure
j.) Overload (10 minute delay)
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PRELIMINARY

UPS FAILURE REPORT

Nine Mile Point P2

8/1 8/91
8:00 A.M.

Bob Crandall
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At approximately 05:48 A.M. on 8/13/91 there was:a
simultaneous loss of the Gaitronics paging system, control room
annunciation, full core display, essential lights, plant process
computer, DRMS computer,. fire computer, radwaste computer, leaky
wire radio 'system and BOP control room instrumentation. This was
caused by simultaneous loss of 2VBB-UPS1A, -1B, -1C, -1D, -1G.

Operations personnel responded to the UPS in order to
restore power to the UPS. Attachment 1 and 2 outline the
indications that the operators found when first arriving at the
UPS. The operators referred to the operating procedure (N2-OP-
71) to try and restart UPS1D. The procedure called out verifying
that CB-4 was closed but it was open.. The operators made a
decision to energize the UPS loads by lifting the motor operatoroff of breaker CB-4 and then manually closing CB-4. This was
done at approximately 6:22 A. M. and it restored power to thecritical loads fed by UPS1D. They then proceeded to restore the
other UPS in that same manner by approximtely 6:22 A.M.

At approximately 0830 the system engineer (Bob Crandall)
went down with damage control team P3 (operators Dave Hanczyk and
Bob Bergenstock, electrician Jeff Poor, I/C technician Perry
Bertsch and a Radiation Protection technician, Vern Cericka) to
restore each UPS. An initial inspection was done of each unit to
determine if any obvious damage had occurred and none was found.
A restoration sequence was established and the units were
restored (see Attachment 3) in the following order:

1.)
2.)
3.)
4.)
5.)

From analysis of the alarms shown on the UPS't was
determined that each unit received a MODULE TRIP that caused CB-
1, CB-2 to trip and CB-3 to OPEN. (Note: it was not be verified
that UPS 1D. had a MODULE TRIP at the time the operators arrived.
The operators could not recall if it had it'ut some operators
thought it may .have been there and was reset without them making
a note of it). A MODULE TRIP signal is generated by the A13A1circuit board of the UPS. It's initiation comes from a, signal
from the A13A21 circuit board. Various UPS output parameters
(see ATTACHMENT g6) are monitored by the A13A21 board which, when
those parameters are out of their limits, will light an alarm
light on the A13A21 and generate a trip signal to the A13A1.
There were no alarm lights on the A13A21 of any of the five UPS.
The only alarms 'generated were an OV/UV and voltage difference
alarm. Neither alarm would be indicative of a UPS trip. The





voltage difference alarm is locked in when the maintenance supply"falls out of sync with the UPS. It is locked in for 10 — 15
seconds after the condition clears. The OV/UV alarm is generated
as a result of the critical bus going low or high in voltage
(this was generated by the loss of the output).
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On 8/15/91, troubleshooting was done on 2VBB-UPS1C as. follows:

a.) With the unit on normal AC with DC and maintenance available
an OV/UV signal was generated by opening the CB-3 toggle
switch. The unit transferred to maintenance without
generating a trip signal. This verifies that an output
OV/UV will not cause a trip signal to be generated.

b.) With UPS1C on maintenance A27-S1 was opened with A27-CB1
closed. The logic power for the UPS went dead and it
shouldn't have. This is evidence that the UPS internal
batteries are dead.
When the UPS is down the internal logic is fed by an
internal power supply with internal battery backup. When
the is UPS on line an auctioneering circuit should power the
logics
This auctioneering circuit was verified to be working by de-
energizing the maintenance supply with the UPS running.
When this was done the logic remained powered up.
Although this is a deficiency it would not have contributed
to the incident because the auctioneering circuit is
working. (WR's are written to replace all UPS internal
batteries).

c.) With all power sources available the maintenance supply 'feed
was opened to verify the sync monitor circuit to the UPS.
When the breaker was opened the voltage difference alarm
came in and the unit sync indication went out. On reclosing
the maintenance feed it took 10-15 seconds for the UPS to
re-sync to the maintenance supply.

d.)

e.)

With the load on UPS with the UPS running on normal AC and
the DC breaker closed the maintenance supply feed was de-
energized. The normal AC was feed was opened. The unit ran
at full load off DC (500 amps) for 10-15 minutes with no
alarms and no trips.
Put unit on maintenance supply with UPS running off normal
AC and CB-2 (DC) open. Opened the logic power and verified
that CB-1 will trip.
Put output on maintenance supply. With unit on normal AC
and with DC breaker available, the AC output was lowered on
the UPS. The AC undervoltage (ACUV) alarm signal was
generated at 182 vac and after approximately 10 seconds the
unit tripped.

g ) Restored unit to normal AC with DC available, load on
maintenance. Raised output voltage to 220 vac and the AC
overvoltage (ACOV) trip occurred.

h.) Unit was again restored with unit on normal AC and DC
available, load on maintenance supply. Lowered the DC
undervoltage (DCUV) caused a trip at 93 vdc.
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,i.) Due to the possibility of damage to the unit the.DCOV (DC
overvoltage was not verified. It was determined also that
,this condition was very unlikely to have occurred.

i ~ ) The UPS was in its normal configuration on normal AC with DC
and maintenance available. The upstream AC input breaker
was opened and closed three times as rapidly as possible..
This caused an audible "bump" to the input transformer on
inrush current but the unit did not transfer to DC nor didit transfer to maintenance. This verifies that unit can
maintain the load under input transients. This does not
necessarily simulate the actual transient the unit had seen.
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WR ¹190938, troubleshooting plan results,
1.)
2.)

3.)

4. )

5.)

6.)

7.)
8.)
9.)'0.

)

11 '
12.)

UPS1C visually inspected.
With the unit running on normal. power the K-5 (logic power
supply input) relay is energized.
Opened the maintenance supply feed to UPS1C (CB-1, 2VBB-
XD501). K-5 relay de-energized; This was verified by
opening and closing CB-1 on 2VBB-XD501 while watching the K-
5 relay. Read the output paramaters with UPSlC maintenance
supply open:

Voltage: Phase 1 to GND: 118.5 vac
Phase 2 to GND: 119.5 vac
Phase 3 to GND: 121.4 vac

s

Frequency: 59.91 cycles
DC Link Voltage: 140.08 vdc

Reclosed the maintenance supply and the K-5 relay re-
energized. This is verification that K-5 prefers to be
powered from the maintenance supply feed any time that power
source is available to the unit.
The SCR short light illuminated when the maintenance feed
was restored to UPS1C.

After a short duration with the unit running normally and notest evolutions being done the unit tripped (CB-1 trip, CB-2trip, CB-3 opened) and the unit transferred to maintenance.
The following alarms were indicated:

1.) FREQUENCY FAIL (on A13A21)
2.) MODULE TRIP
3.) INVERTER OVERTEMP
4.) INVERTER LOGIC
5.) SCR SHORT

NOTE: This trip, though, not purposely initiated at this
time, is indication that a trip signal to the
A13A21 card will initiate a logic trip and
transfer the unit to maintenance successfully.

Pushed the reset on the A13A21 card, SCR short'leared but
no other alarms.
Opened the P6 plug on CB-4
Turned off A27-CB1 and A27-S1 killing logic power.
Turned on A27-CB1 and A27-Sl (This was done to attempt, to
reset the logic.)
The following alarms came back in:

1.) FREQUENCY FAIL (A13A21)
2.) ,MODULE TRIP
3.) INVERTER OVERTEMP
4.) INVERTER LOGIC

NOTE: The fact that the alarms were reinitiated when the
logic was re-energized is i:ndication the trip
stays latched in even if logic power is lost.

Unlatched the motor operator off CB-$ .
Re-installed the P6 plug to CB-4. The operator did not





reposition itself.
13.) Reset the motor operator back on CB-4





ATTACHMENT 1

Initial UPS conditions found b o eration ersonnel res ondin
the UPS:

Note: The following is based on interviews done on 8/13/91
and 8/14/91 with the following operators: Bob
Bergenstock, Dave Hanczyk, Phil MacEwan, Jim Stevens
and Aaron Armstrong). The operators were. asked to
describe what they saw. Each stated that the
information was to the best of their knowledge but it
was possible that they did not remember everything.
They were each asked if any alarms existed on the
A13A21 Card, the ala'rm board, and each thought that
none were there but were not absolutely positive. On
UPS1D they thought the Module trip and Inverter logic
alarms were not in but it was not concrete that no one
reset them. Each operator stated that absolutely no
alarms had been reset on UPS1G so initial alarms would
match those found by the ystem engineer.

1. ) UPS1A:

a.)
b.)
c.)
d.)
e.)f.)
g.)
h.)

CB-1 tripped
CB-2 tripped
CB-3 OPEN
CB-4 OPEN
AUTO restart
CB-3 switch closed
Module TRIP
Inverter Logic Alarm

2.) UPS1B:

a.)
'b.)
c.)
d.)
e.)
f.)
g-)
h.).

CB-1 tripped
CB-2 tripped
,CB-3 OPEN
CB-4 OPEN
AUTO restart
CB-3 switch closed
Module TRIP
Inverter Logic Alarm

3.) UPS1C:

a.)
b.)
c.)
d.)
e.)f.)
g )
h.)i.)

CB-1 tripped
CB-2 tripped
CB-3 OPEN
CB-4 OPEN
AUTO restart
CB-3 switch closed
Module TRIP
Inverter Logic Alarm
OV/UV
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4.) UPS1D:

a.)
b.)
c.)
d.)
e.)
f.)

'h. )i.)
i;)
k.)
1.)

CB-1 tripped
CB-2 tripped
CB-3 OPEN
CB-4 OPEN
AUTO restart
CB-,3 switch closed
No module TRIP
No Logic TRIP
OV/UV
OV/UV Transfer
Voltage Difference

5.) UPS1G:

a.)
b.)
c.)
d.)
e.)
f.)
g )-
h.)i.)

CB-1 tripped
CB-2 tripped
CB-3 OPEN
CB-4 OPEN
AUTO restart
CB-3 switch closed
Module TRXP
Voltage Difference
OV/UV

(At some time 2VBA*UPS2A and 2VBA*UPS2B had a "sync
loss" alarm. These were reset at some unknown time
after the event.)
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ATTACHMENT 2: If

The o erators did the followin mani ulations in attem tin to
restore the UPS':

1.) UPSlA:

a.-) Placed restart switch to MANUAL
b.) Placed the CB-3 toggle switch to OPEN position.
c. ) Reset the alarms
d.) LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED

CB-4. * see note

2. ) UPS1B:

a.)
b.)
c.)
d.)

Closed CB-1
Closed CB-2
Reset the alarms
LIFTED. CB-4 MOTOR OPERATOR AND MANUALLY CLOSED
CB-4. * see note

3.) UPS1C:

a.)
b.)
c.)

Placed restart switch to MANUAL
Placed CB-3 toggle switch to OPEN position
LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED
CB-4. * see note

4. ) UPS1D:

a.)
b.)
c.)
d.)

Closed CB-1
Closed CB-2
Reset the alarms
LIFTED CB-4 MOTOR OPERATOR AND MANUALLY.CLOSED
CB-4. * see note

5. ) UPS1G:

a.)
b.)

Placed CB-3 toggle switch to OPEN position.
LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED
CB-4. * see note

* NOTE'hen a trip signal is generated within the UPS it sends
a shunt trip signal to both CB-1 and CB-2. It also
sends an OFF signal to CB-3 and an ON signal to CB-4.
A voltage difference alarm will inhibit a closure of
CB-4.
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ATTACHMENT 3:

S stem en ineer su orted recover of the UPS:

UPS1C: Found CB-1, CB-2 tripped and CB-3.was open. CB-4
was closed and the CB-4 motor operator (in the OFF
position) was lifted off breaker. Removed P6 plug
from the CB-4 motor operator and aligned the motor
operator to the ON position. Reset all alarms.
Closed CB-1 and restarted the unit. It started up
and "synced" to the maintenance supply. Closed
CB-2, restored P6 plug and reinstalled the motor
operator for CB-4 back on the breaker.
Transferred the load to UPS power and put transfer
switch in AUTO position.

UPS1D: Found CB-l, CB-2 closed and CB-3 was open. CB-4
was closed and the CB-4 motor operator (in OFF
position) was lifted off the breaker. Removed P6
plug from the CB-4 motor operator and aligned the
motor operator to the ON position. Opened CB-1
and CB-2. Closed CB-1 and restarted the unit. It
started up and "synced" to the maintenance supply.
Closed CB-2, restored P6 plug and reinstalled
motor operator for CB-4 back on breaker.
Attempted to transfer load to UPS power but CB-3
would not close. It was found in tripped
position. CB-3 was reset, the motor operator was
restored and the unit transferred to UPS power.
Put the transfer switch in AUTO position.

UPS1A: Found CB-1 and CB-2 tripped and CB-3 was open.
CB-4 was closed and the CB-4 motor operator (in
OFF position)'was lifted off the breaker. Removed
the P6 plug from the CB-4 motor operator and
aligned the motor operator to the ON position.
Closed CB-1 and attempted to restart the unit.
Closing CB-1 caused an inrush to the UPS and
tripped the upstream breaker, 2VBB-PNL301, breaker
g1. Reset breaker in 2VBB-PNL301 and reclosed CB-
1 on UPS1A. Upstream breaker tripped again.
Wrote WR (WR g 162319) and Deficiency tag to
repair 'Rectifier section of UPS1A. Unit left with
CB-4 closed.
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Found CB-1, CB-2 closed and CB-3 open.. CB-4 was
closed and the CB-4 motor operator (in'FF
position) was lifted off breaker. Removed P6 plug
from the motor operator and aligned motor operator
to ON position. Opened CB-1 and CB-2. Closed CB-
1 and restarted unit. It started up and "synced"
to the maintenance supply. Closed CB-2, restored
P6 plug and reinstalled motor operator for CB-4
back on breaker. Attempted to transfer load to
UPS power but CB-3 would not close. It was found
in the tripped position. CB-3 was reset, the
motor operator was restored and attempted to
transfer load to UPS power but CB-3 again would
not close. CB-3 cannot be reset due to a
previously identified problem. Unit left with CB-
4 closed — on Maintenance supply power.
Note: WR¹ 138173 exists to replace CB-3.

Found CB-1, CB-2 tripped and CB-3 open. CB-4 was
closed and the CB-4 motor operator (in OFF
position) was lifted off breaker. Removed P6 plug
from motor operator and aligned motor operator to
ON position. Reset all alarms. Noted 575 vac
input to UPS. Closed CB-1. When CB-1 was closedit tripped its upstream breaker in 2VBB-PNL301.
Breaker ¹7 in 2VBB-PNL301 was reset and CB-1
reclosed (successfully). The unit was restarted.It started up and "synced" to the maintenance
supply. Closed CB-2, restored P6 plug. When
restoring the P6 block the CB-4 motor operator
went to the OFF position. Opened CB-2 and CB-1
and removed logic power from unit to reset all
logic. Reset motor operator on CB-4 to ON
position. Reclosed logic power, closed CB-1 and
restarted UPS. Unit started up and "synced" to
the maintenance supply. Closed CB-2, restored P6
plug and reinstalled the motor operator for CB-4
back on the breaker. Transferred load to UPS
power and put transfer switch in the AUTO
position.
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,ATTACHMENT 4:

UPS ALIGNMENT AT TIME OF EVENT:

-SWG001 -SWG003 BAT1A BAT1B BAT1C

UPS1A Normal AC (US3-B)
UPSlA Maint. Supply (US5)
UPS1A Battery Supply

UPS1B Normal AC (US3-B)
UPS1B Maint. Supply (US6)
UPS1B Battery Supply

UPS1C Normal AC (US3-B)
UPS1C Maint. Supply (US5)
UPS1C Battery Supply

UPS1D Normal AC (US3-A)
UPS1D Maint. Supply (US6)
UPS1D Battery Supply

UPSlG Normal AC (US3-B)
UPS1G Maint. Supply (US6)
UPS1G Battery Supply

X
X

X
X

X
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ATTACHMENT 5:

DER's, PR's, WR's:

OPEN .WR's:

OPEN DER's.

OPEN PR's:

OPEN MOD's:

Closed WR's:

1.) g169147, Bad breaker on UPS1B

None

None

89-042, Replace 2VBB-UPS1C, 2VBB-UPS1D.

104 total





ATTACHMENT 6:

A12A21 TRIP Alarms:

a.) DC Undervoltage (DCUV)

b.) DC Overvoltage (DCOV)

c.) Inverter Leg Fuse Blown

d.) AC Undervoltage (ACUV)

e.) AC Overvoltage (ACOV)

f.) Frequency Failure

g.) Logic Failure

h. ) Clock Failed

i.) Logic Power Supply Failure

j.) Overload (10 minute delay)





PRELIMINARY

UPS FAILURE REPORT

Nine Mile Point 42

8/1 8/91
8:00 A.M.

Bob Crandall
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At approximately 05:48 A.M. on 8/13/91 there was a
simultaneous loss of the Gaitronics paging system, control room
annunciation, full core display, essential lights, plant process
computer, DRMS computer, fire computer, radwaste computer, leaky
wire radio system and BOP control room instrumentation. This was
caused by simultaneous loss of 2VBB-UPS1A, -1B, -1C, -1D, -1G.

Operations personnel responded to the UPS in order to
restore power to the UPS. Attachment 1 and 2 outline the
indications that the operators found when first arriving at the
UPS. The operators referred to the operating procedure (N2-OP-
71) to try and restart UPS1D. The procedure called out verifying
that CB-4 was closed but it was open. The operators made a
decision to energize the UPS loads by lifting the motor operator
off of breaker CB-4 and then manually closing CB-4. This was
done at approximately 6:22 A. M. and it restored power to the
critical loads fed by UPS1D. They then proceeded to restore the
other UPS in that same manner by approximtely 6:22 A.M.

At approximately 0830 the system engineer (Bob Crandall)
went down with damage control team ¹3 (operators Dave Hanczyk and
Bob Bergenstock, electrician Jeff Poor, I/C technician Perry
Bertsch and a Radiation Protection technician, Vern Cericka) to
restore each UPS. An initial inspection was done of each unit to
determine if any obvious damage had occurred and none was found.
A restoration sequence was established and the units were
restored (see Attachment 3) in the following order:

1.) 2VBB-UPS1C
2.) 2VBB-UPS1D
3.) 2VBB-UPS1A
4.) 2VBB-UPS1B
5.) 2VBB-UPS1G

From analysis of the alarms shown on the UPS't was
determined that each unit received a MODULE TRIP that caused CB-
1, CB-2 to trip and CB-3 to OPEN. (Note: it was not be verified
that UPS 1D. had a MODULE TRIP at the time the operators arrived.
The operators could not recall if it had it but some operators
thought it may have been there and was reset without them making
a note of it). A MODULE TRIP signal is generated by the A13Al
circuit board of the UPS. It's initiation comes from a signal
from the A13A21 circuit board. Various UPS output parameters
(see ATTACHMENT ¹6) are monitored by the A13A21 board which, when
those parameters are out of their limits, will light an alarm
light on the A13A21 and generate a trip signal to the A13A1.
There were no alarm lights on the A13A21 of any of the five UPS.
The only alarms generated were an OV/UV and voltage difference
alarm. Neither alarm would be indicative of a UPS trip. 'he
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voltage difference alarm is locked in when the maintenance supply
falls out of sync with the UPS. It is locked in for 10 — 15
seconds after the condition clears. The OV/UV alarm is generated
as a result of the critical bus going low or high in voltage
(this was generated by the loss of the output).
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On 8/15/91, troubleshooting was done on 2VBB-UPS1C as follows:

a.)

b.)

c.)

With the unit on normal AC with DC and maintenance available
an OV/UV signal was generated by opening the CB-3 toggle
switch. The unit transferred to maintenance without
generating a trip signal. This verifies that an output
OV/UV will not cause a trip signal to be generated.

With UPS1C on maintenance A27-S1 was opened with A27-CB1
closed. The logic power for the UPS went dead and it
shouldn't have. This is evidence that the UPS internal
batteries are dead.
When the UPS is down the internal logic is fed by an
internal power supply with internal battery backup. When
the is UPS on line an auctioneering circuit should power the
logics
This auctioneering circuit was verified to be working by de-
energizing the maintenance supply with the UPS running.
When this was done the logic remained powered up.
Although this is a deficiency it would not have contributed
to the incident because the auctioneering circuit is
working. (WR's are written to replace all UPS internal
batteries).
With all power sources available the maintenance supply feed
was opened to verify the sync monitor circuit to the UPS.
When the breaker was opened the voltage difference alarm
came in and the unit sync indication went out. On reclosing
the maintenance feed it took 10-15 seconds for the UPS to
re-sync to the maintenance supply.

d.) With the load on UPS with the UPS running on normal AC and
the DC breaker closed the maintenance supply feed was de-
energized. The normal AC was feed was opened. The unit ran
at full load off DC (500 amps) for 10-15 minutes with no
alarms and no trips.

e.) Put unit on maintenance supply with UPS running off normal
AC and CB-2 (DC) open. Opened the logic power and verified
that CB-1 will trip.
Put output on maintenance supply. With unit on normal AC
and with DC breaker available, the AC output was lowered on
the UPS. The AC undervoltage (ACUV) alarm signal was
generated at 182 vac and after approximately 10 seconds the
unit tripped.

g.) Restored unit to normal AC with DC available, load on
maintenance. Raised output voltage to 220 vac and the AC
overvoltage (ACOV) trip occurred.

h.) Unit was again restored with unit on normal AC and DC
available, load on maintenance supply. Lowered the DC
undervoltage (DCUV) caused a trip at 93 vdc.
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i.) Due to the possibility of damage to the unit the DCOV (DC
overvoltage was not verified. It was determined also that
this condition was very unlikely to have occurred.

i-) The UPS was in its normal configuration on normal AC with DC
and maintenance available. The upstream AC input breaker
was opened and closed three times as rapidly as possible.
This caused an audible "bump" to the input transformer on
inrush current but the unit did not transfer to DC nor didit transfer to maintenance. This verifies that unit can
maintain the load under input transients. This does not
necessarily simulate the actual transient the unit had seen.
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WR 9190938, troubleshooting plan results,

1.)
2.)

3.)

UPS1C visually inspected.
With the unit running on normal power the K-5 (logic power
supply input) relay is energized.
Opened the maintenance supply feed to UPS1C (CB-l, 2VBB-
XD501). K-5 relay de-energized. This was verified by
opening and closing CB-1 on 2VBB-XD501 while watching the K-
5 relay. Read the output paramaters with UPS1C maintenance
supply open:

Voltage: Phase 1 to GND: 118.5 vac
Phase 2 to GND: 119.5 vac
Phase 3 to GND: 121.4 vac

Frequency:
DC Link Voltage:

59.91 cycles
140.08 vdc

4.) Reclosed the maintenance supply and the K-5 relay re-
energized. This is verification that K-5 prefers to be
powered from the maintenance supply feed any time that power
source is available to the unit.
The SCR short light illuminated when the maintenance feed
was restored to UPS1C.

5.) After a short duration with the unit running normally and no
test evolutions being done the unit tripped (CB-1 trip, CB-2
trip, CB-3 opened) and the unit transferred to maintenance.
The following alarms were indicated:

1.) FREQUENCY FAIL (on A13A21)
2.) MODULE TRIP
3.) INVERTER OVERTEMP
4.) INVERTER LOGIC
5.) SCR SHORT

NOTE: This trip, though, not purposely initiated at this
time, is indication that a trip signal to the
A13A21 card will initiate a logic trip and
transfer the unit to maintenance successfully.

6.) Pushed the reset on the A13A21 card, SCR short cleared but
no other alarms.

7.) Opened the P6 plug on CB-4
8.) Turned off A27-CB1 and A27-S1 killing logic power.
9.) Turned on A27-CB1 and A27-Sl (This was done to attempt to

reset the logic.)
10.) The following alarms came back in:

1.) FREQUENCY FAIL (A13A21)
2.) MODULE TRIP
3.) INVERTER OVERTEMP
4.) INVERTER LOGIC

NOTE: The fact that the alarms were reinitiated when the
logic was re-energized is indication the trip
stays latched in even if logic power is lost.

11.) Unlatched the motor operator off CB-$ .
12.) Re-installed the P6 plug to CB-4. The operator did not
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reposition itself.
13.) Reset the motor operator back on CB-4



r
l I



ATTACHMENT 1

Initial UPS conditions found b o eration ersonnel res ondin
the UPS:

Note: The following is based on interviews done on 8/13/91
and 8/14/91 with the following operators: Bob
Bergenstock, Dave Hanczyk, Phil MacEwan, Jim Stevens
and Aaron Armstrong). The operators were asked to
describe what they saw. Each stated that the
information was to the best of their knowledge but it
was possible that they did not remember everything.
They were each asked if any alarms existed on the
A13A21 Card, the alarm board, and each thought that
none were there but were not absolutely positive. On
UPS1D they thought the Module trip and Inverter logic
alarms were not in but it was not concrete that no one
reset them. Each operator stated that absolutely no
alarms had been reset on UPS1G so initial alarms would
match those found by the system engineer.

1. ) UPS1A:

a.)
b.)
c.)
d.)
e.)f.)
g )
h.)

CB-1 tripped
CB-2 tripped
CB-3 OPEN
CB-4 OPEN
AUTO restart
CB-3 switch closed
Module TRIP
Inverter Logic Alarm

2.) UPS1B:

a.) CB-1 tripped
b.) CB-2 tripped
c.) .CB-3 OPEN
d.) CB-4 OPEN
e.) AUTO restart
f.) CB-3 switch closed
g.) Module TRIP
h.) Inverter Logic Alarm

3.) UPS1C:

a.)
b.)
c.)
d.)
e.)
f.)
g )
h.)i.)

CB-1 tripped
CB-2 tripped
CB-3 OPEN
CB-4 OPEN
AUTO restart
CB-3 switch closed
Module TRIP
Inverter Logic Alarm
OV/UV
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4. ) UPS1D:

a.)
b.)
c.)
d.)
e.)f.)
h.)i.)
i ~ )
k.)
1.)

CB-1 tripped
CB-2 tripped
CB-3 OPEN
CB-4 OPEN
AUTO restart
CB-3 switch closed
No module TRIP
No Logic TRIP
OV/UV
OV/UV Transfer
Voltage Difference

5.) UPS1G:

a.)
b.)
c.)
d.)
e.)
f.)
g.)
h.)i.)

CB-1 tripped
CB-2 tripped
CB-3 OPEN
CB-4 OPEN
AUTO restart
CB-3 switch closed
Module TRIP
Voltage Difference
OV/UV

(At some time 2VBA*UPS2A and 2VBA*UPS2B had a "sync
loss" alarm. These were reset at some unknown time
after the event:.)
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ATTACHMENT 2:

The o erators did the followin mani ulations in attem tin to
restore the UPS':

1.) UPS1A:

a.) Placed restart switch to MANUAL
b.) Placed the CB-3 toggle switch to OPEN position.
c.) Reset the alarms
d.) LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED

CB-4. * see note

2. ) UPS1B:

a.) Closed CB-1
b.) Closed CB-2
c.) Reset the alarms
d.) LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED

CB-4. * see note

3.) UPS1C:

a.) Placed restart, switch to MANUAL
b.) Placed CB-3 toggle switch to OPEN position
c.) LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED

CB-4. * see note

4. ) UPS1D:

a.)
b.)
c.)
d.)

Closed CB-1
Closed CB-2
Reset, the alarms
LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED
CB-4. * see note

5.) UPS1G:

a.)
b.)

Placed CB-3 toggle switch to OPEN position.
LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED
CB-4. * see note

* NOTE: When a trip signal is generated within the UPS it sends
a shunt trip signal to both CB-1 and CB-2. It also
sends an OFF signal to CB-3 and an ON signal to CB-4.
A voltage difference alarm will inhibit a closure of
CB-4.
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ATTACHMENT 3:

S stem en ineer su orted recover of the UPS:

UPS1C: Found CB-1, CB-2 tripped and CB-3 was open. CB-4
was closed and the CB-4 motor operator (in the OFF
position) was lifted off breaker. Removed P6 plug
from the CB-4 motor operator and aligned the motor
operator to the ON position. Reset all alarms.
Closed CB-1 and restarted the unit. It started up
and "synced" to the maintenance supply. Closed
CB-2, restored P6 plug and reinstalled the motor
operator for CB-4 back on the breaker.
Transferred the load to UPS power and put transfer
switch in AUTO position.

UPS1D: Found CB-1, CB-2 closed and CB-3 was open. CB-4
was closed and the CB-4 motor operator (in OFF
position) was lifted off the breaker. Removed P6
plug from the CB-4 motor operator and aligned the
motor operator to the ON position. Opened CB-1
and CB-2. Closed CB-1 and restarted the unit. It
started up and "synced" to the maintenance supply.
Closed CB-2, restored P6 plug and reinstalled
motor operator for CB-4 back on breaker.
Attempted to transfer load to UPS power but CB-3
would not close. It was found in tripped
position. CB-3 was reset, the motor operator was
restored and the unit transferred to UPS power.
Put the transfer switch in AUTO position.

UPS1A: Found CB-1 and CB-2 tripped and CB-3 was open.
CB-4 was closed and the CB-4 motor operator (in
OFF position) was lifted off the breaker. Removed
the P6 plug from the CB-4 motor operator and
aligned the motor operator to the ON position.
Closed CB-1 and attempted to restart. the unit.
Closing CB-1 caused an inrush to the UPS and
tripped the upstream breaker, 2VBB-PNL301, breaker
gl. Reset breaker in 2VBB-PNL301 and reclosed CB-
1 on UPS1A. Upstream breaker tripped again.
Wrote WR (WR g 162319) and Deficiency tag to
repair Rectifier section of UPS1A. Unit left with
CB-4 closed.
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Found CB-1, CB-2 closed and CB-3 open. CB-4 was
closed and the CB-4 motor operator (in OFF
position) was lifted off breaker. Removed P6 plug
from the motor operator and aligned motor operator
to ON position. Opened CB-1 and CB-2. Closed CB-
1 and restarted unit. It started up and "synced"
to the maintenance supply. Closed CB-2, restored
P6 plug and reinstalled motor operator for CB-4
back on breaker. Attempted to transfer load to
UPS power but CB-3 would not close. It was found
in the tripped position. CB-3 was reset, the
motor operator was restored and attempted to
transfer load to UPS power but CB-3 again would
not close. CB-3 cannot be reset due to a
previously identified problem. Unit left with CB-
4 closed — on Maintenance supply power.
Note: WR¹ 138173 exists to replace CB-3.

Found CB-1, CB-2 tripped and CB-3 open. CB-4 was
closed and the CB-4 motor operator (in OFF
position) was lifted off breaker. Removed P6 plug
from motor operator and aligned motor operator to
ON position. Reset all alarms. Noted 575 vac
input to UPS. Closed CB-1. When CB-1 was closedit tripped its upstream breaker in 2VBB-PNL301.
Breaker ¹7 in 2VBB-PNL301 was reset and CB-1
reclosed (successfully). The unit was restarted.It started up and '"synced" to the maintenance
supply. Closed CB-2, restored P6 plug. When
restoring the P6 block the CB-4 motor operator
went to the OFF position. Opened CB-2 and CB-1
and removed logic power from unit to reset all
logic. Reset motor operator on CB-4 to ON
position. Reclosed logic power, closed CB-1 and
restarted UPS. Unit started up and "synced" to
the maintenance supply. Closed CB-2, restored P6
plug and reinstalled the motor operator for CB-4
back on the breaker. Transferred load to UPS
power and put transfer switch in the AUTO
position.
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ATTACHMENT 4

UPS ALIGNMENT AT TIME OF EVENT:

-SWG001 -SWG003 BAT1A BAT1B BAT1C

UPS1A Normal AC (US3-B)
UPS1A Maint. Supply (USS)
UPS1A Battery Supply

UPS1B Normal AC (US3-B)
UPS1B Maint. Supply (US6)
UPS1B Battery Supply

UPS1C Normal AC (US3-B)
UPS1C Maint. Supply (US5)
UPS1C Battery Supply

UPS1D Normal AC (US3-A)
UPS1D Maint. Supply (US6)
UPS1D Battery Supply

UPS1G Normal AC (US3-B)
UPS1G Maint. Supply (US6)
UPSlG Battery Supply
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ATTACHMENT 5:

DER's, PR's, WR's:

OPEN WR's:

OPEN DER's:

OPEN PR's

OPEN MOD's

Closed WR's:

1.) f169147, Bad breaker on UPS1B

None

None

89-042, Replace 2VBB-UPSlC, 2VBB-UPS1D.

104 total
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ATTACHMENT 6:

A12A21 TRIP Alarms:

a.) DC Undervoltage (DCUV)

b.) DC Overvoltage (DCOV)

c.) Inverter Leg Fuse Blown

d.) AC Undervoltage (ACUV)

e.) AC Overvoltage (ACOV)

f.) Frequency Failure

g.) Logic Failure

h.) Clock Failed

i.) Logic Power Supply Failure

j.) Overload (10 minute delay)
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PRIORITIES

UPS TASK FORCE RECOMMENDED PRIORITY LIST

PROBLEM

190938

162319

2VBB-UPSlC

2VBB-UPS 1A

Troubleshoot/Check
Voltage

Troubleshoot Breaker
Tripping

169147

190944

2VBB-UPS 1B

2VBB-UPS 1B

CB-3 Replace Breaker

Check Trip Points &
Record Voltages

190945

190946

2VBB-UPS1D

2VBB-UPS1G

Record Voltages

Record Voltages

162320 2VBB-UPS 1G Troubleshoot Dim LED

190942

190943

190940

190941

190447

2VBB-UPS1G

2VBB-UPS 1C

2VBB-UPS 1B

2VBB-UPS 1D

2VBB-UPS 1A

Replace Battery

Replace Battery

Replace Battery

Replace Battery

Replace Battery
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UPS TASK FORCE RECOMMENDED PRXORXTy
LyST'R

0 T ES UPS PROBE EM

190938

162319

2VBB-UPS1C

2VBB-UPS 1A

Troubleshoot/Check
Voltage

Troubleshoot Breaker
Tripping

169147

190944

2VBB-UPS 1B

2VBB-UPS1B

CB-3 Replace Breaker

Check Trip Points &
Record Voltages

190945

190946

2VBB-UPS1D

2VBB-UPS1G

Record Voltages.-

Record Voltages

162320 2VBB-UPSLG Troubleshoot, Dim LED

190942

190943

190940

190941

190447

2VBB-UPS 1G

2VBB-UPS 1C

2VBB-UPS1B

2VBB-UPS 1D

2VBB-UPSY

Replace Battery

Replace Battery

Replace Battery

Replace Battery

Replace Battery
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8/13/91, UPS failure to transfer on transient on AC input:

A.) Operators responded to 2VBB-UPS1A, 1B, 1C, 1D, 1G and found
the following:

UPS1A:

2.)

a.) CB-1 tripped
b.) CB-2 tripped
c.) CB-3 OPEN
d.) CB-4 OPEN
e.) AUTO restart
f.) CB-3 switch closed
g.) Module TRIP
h.) Inverter Logic Alarm

UPS1B:

a.)
b.)
c.)
d.)
e.)
f.)
g )
h.)

CB-1 tripped
CB-2 tripped
CB-3 OPEN
CB-4 OPEN
AUTO restart
CB-3 switch closed
Module TRIP
Inverter Logic Alarm

3.)

4.)

UPS1C

a.), CB-1 tripped
b.) CB-2 tripped
c.) CB-3 OPEN
d.) CB-4 OPEN
e.) AUTO restart
f.) CB-3 switch closed
g.) Module TRIP
h.) Inverter Logic Alarmi.) OV/UV

UPS1D:

a.)
b.)
c.)
d.)
e.)f.)
h.)i.)
i ~ )
1c. )
1.)

CB-1 tripped
CB-2 tripped
CB-3 OPEN
CB-4 OPEN
AUTO restart
CB-3 switch closed
No module TRIP
No Logic TRIP
OV/UV
OV/UV Transfer
Voltage Difference
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5.) UPS1G:

a.) CB-1 tripped
b.) CB-2 tripped
c.) CB-3 OPEN
d.) CB-4 OPEN
e.) AUTO restart
f.) CB-3 switch closed
g.) Module TRIP
h.) Voltage Difference
i.) OV/UV

(At some time 2VBA*UPS2A and'VBA*UPS2B had a "sync
loss" alarm. These were reset at some unknown time
after the event.)

B.) The operators did the following manipulations in attempting
to restore the UPS':

1.) UPS1A:

a.) Placed--restart switch to MANUAL
b.) Placed the CB-3 toggle switch to OPEN position.
c.) Reset the alarms
d.) LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED

CB-4. * see note

2. ) UPS1B:

a.)
b.)
c.)
d.)

Closed CB-1
Closed CB-2
Reset the alarms
LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED
CB-4. * see note

3.) UPS1C:

a.) Placed restart switch to MANUAL
b.) Placed CB-3 toggle switch to OPEN position
c.) LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED

CB-4. * see note

4. ) UPS1D:

a.) Closed CB-1
b.) Closed CB-2
c.) Reset the alarms
d.) LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED

CB-4. * see note





5.) UPS1G:

a.)
b.)

Placed CB-3 toggle switch to OPEN position.
LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED
CB-4. * see note

* NOTE: When the operators tried to restart, UPSlD the
procedure called out verifying that CB-4 was
closed but it was open. The operators made a
decision to energize the UPS loads by going
outside of the procedure and manually closing CB-4
by first lifting the motor operator off of the
breaker. They restored each UPS in that same
manner.

C.) At approximately 0830 the system engineer went down with
damage control team g3 (operators, electricians and I/C
technician) to restore each UPS.

UPS1C Found CB-1, CB-2 tripped'and CB-3 was open. CB-4
was closed and the CB-4 motor operator (in the OFF
position) was lifted off breaker. Removed P6 plug
from the CB-4 motor operator and aligned the motor
operator to the ON position. Reset all alarms.
Closed CB-1 and restarted the unit. It started up
and "synced" to the maintenance supply. Closed
CB-2, restored P6 plug and reinstalled the motor
operator for CB-4 back on the breaker.
Transferred the load to UPS power and put transfer
switch in AUTO position.

UPS1D: Found CB-1, CB-2 closed and CB-3 was open. CB-4
was closed and the CB-4 motor operator (in OFF
position) was lifted off the breaker. Removed P6
plug from the CB-4 motor operator and aligned the
motor operator to the ON position. Opened CB-1
and CB-2. Closed CB-1 and restarted the unit. It
started up and "synced" to the maintenance supply.
Closed CB-2, restored P6 plug and reinstalled
motor operator for CB-4 back on breaker.
Attempted to transfer load to UPS power but CB-3
would not close. It was found in tripped
position. CB-3 was reset, the motor operator was
restored and the unit transferred to UPS power.
Put the transfer switch in AUTO position.





Found CB-1 and CB-2 tripped and CB-3 was open.
CB-4 was closed and the CB-4 motor operator (in
OFF position) was lifted off the breaker. Removed
the P6 plug from the CB-4 motor operator and
aligned the motor operator to the ON position.
Closed CB-1 and attempted to restart the unit.
Closing CB-1 caused an inrush to the UPS and
tripped the upstream breaker, 2VBB-PNL301, breaker
g1. Reset breaker in 2VBB-PNL301 and reclosed CB-
1 on UPS1A. Upstream breaker tripped again.
Wrote WR (WR g 162319) and Deficiency tag to
repair Rectifier section of UPS1A. Unit left with
CB-4 closed.

Found CB-l, CB-2 closed and CB-3 open. CB-4 was
closed and the CB-4 motor operator (in OFF
position) was lifted off breaker. Removed P6 plug
from the motor operator and aligned motor operator
to ON position. Opened CB-1 and CB-2. Closed CB-
1 and restarted unit. It started up and "synced"
to the maintenance supply. Closed CB-2, restored
P6 plug and reinstalled motor operator for. CB-4
back on breaker. Attempted to transfer load to
UPS power but CB-3 would not close. It was found
in the tripped position. CB-3 was reset, the
motor operator was restored and attempted to
transfer load to UPS power but CB-3 again would
not close. CB-3 cannot be reset due to a
previously identified problem. Unit left with CB-
4 closed — on Maintenance supply power.
Note: WRg 138173 exists to replace CB-3.





UPS1G: Found CB-1, CB-2 tripped and CB-3 open. CB-4 was
closed and the CB-4 motor operator (in OFF
position) was lifted off breaker. Removed P6 plug
from motor operator and aligned motor operator to
ON position. Reset all alarms. Noted 575vac
input to UPS. Closed CB-1. When CB-1 was closedit tripped its upstream breaker in 2VBB-PNL301.
Breaker g7 in 2VBB-PNL301 was reset and CB-1
reclosed (successfully). The unit, was restarted.It started up and "synced" to the maintenance
supply. Closed CB-2, restored P6 plug. When
restoring the P6 block the CB-4 motor operator
went to the OFF position. Opened CB-2 and CB-1
and removed logic power from unit to reset all
logic. Reset motor operator on CB-4 to ON
position. Reclosed logic power, closed CB-1 and
restarted UPS. Unit started up and "synced" to
the maintenance supply. Closed CB-2, restored P6
plug and reinstalled the motor operator for CB-4
back on the breaker. Transferred load to UPS
power and put transfer switch in the AUTO
position.

NOTE When a trip signal is generated within the UPS it sends
a shunt trip signal to both CB-1 and CB-2. It also
sends an OFF signal to CB-3 and an ON signal to CB-4.
A voltage difference alarm will inhibit a closure of
CB-4.

UPS ALLIGNMENT AT TIME OF EVENT:

2NPS-SWG001 2NPS-SWG003

UPSlA Normal AC (US3-B)
UPS1A Maint. Supply (US5)

UPS1B Normal AC (US3-B)
UPS1B Maint. Supply (US6)

UPS1C Normal AC (US3-B)
UPSlC Maint. Supply (US5)

UPS1D Normal AC (US3-A)
UPS1D Maint. Supply (US6)

UPS1G Normal AC (US3-B)
UPS1G Maint; Supply (US6)

X

X
X

X
X





DER's, PR's, WR's:

OPEN WR's:

OPEN DER's:

1.) W169147, Bad breaker on UPS1B

None

OPEN PR's: None

OPEN MOD's: 89-042, Replace 2VBB-UPS1C, 2VBB-UPS1D.

Closed WR's: 119 total





8/13/91, UPS failure to transfer on transient on AC input:

A.) Operators responded to 2VBB-UPS1A, 1B, 1C, 1D, 1G and found
the following:

UPS1A:

2.)

a.) CB-1 tripped
b.) CB-2 tripped
c.) CB-3 OPEN
d.) CB-4 OPEN
e.) AUTO restart
f.) CB-3 switch closed
g.) Module TRIP
h.) Inverter Logic Alarm

UPS1B'.)

b.)
c.)
d.)
e.)f.)
e.)
h.)

CB-1 tripped
CB-2 tripped
CB-3 OPEN
CB-4 OPEN
AUTO restart
CB-3 switch closed
Module TRIP
Inverter Logic Alarm

3.) UPS1C

a.)
b.)
c.)
d.)
e.)
f.)
e.)
h.)i.)

CB-1 tripped
CB-2 tripped
CB-3 OPEN
CB-4 OPEN
AUTO restart
CB-3 switch closed
Module TRIP
Inverter Logic Alarm
OV/UV

4 ) UPS1D:

=-a. )
b.)
c.)
d.)
e.)f.)
h.)i.)i')
k.)
1.)

CB-1 tripped
CB-2 tripped
CB-3 OPEN
CB-4 OPEN
AUTO restart
CB-3 switch closed
No module TRIP
No Logic TRIP
OV/UV
OV/UV Transfer
Voltage Difference





5.) UPS1G:

a.) CB-1 tripped
b.) CB-2 tripped
c.) CB-3 OPEN
d.) CB-4 OPEN
e.) AUTO restart
f.) CB-3 switch closed
g.) Module TRIP
h.) Voltage Difference
i.) OV/UV

(At some time 2VBA*UPS2A and 2VBA*UPS2B had a "sync
loss" alarm. These were reset at some unknown time
after the event.)

B.) The operators did the following manipulations in attempting
to restore the UPS':

1.) UPS1A:

a.)
b.)
c.)
d.)

Placed restart switch to MANUAL
Placed the CB-3 toggle switch to OPEN position.
Reset the alarms
LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED
CB-4. * see note

2. ) UPS1B:

a.)
b.)
c.)
d.)

Closed CB-1
Closed CB-2
Reset the alarms
LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED
CB-4. * see note

3.) UPS1C:

a.) Placed restart switch to MANUAL
b.) Placed CB-3 toggle switch to OPEN position
c.) LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED

CB-. 4. * see note

4.) UPS1D:

a.) Closed CB-1
b.) Closed CB-2
c.) Reset the alarms
d.) LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED

CB-4. * see note
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5.) UPS1G:

a.)
b.)

Placed CB-3 toggle switch to OPEN position.
LIFTED CB-4 MOTOR OPERATOR AND MANUALLY CLOSED
CB-4. * see note

* NOTE: When the operators tried to restart UPS1D the
procedure called out verifying that CB-4 was
closed but it was open. The operators made a
decision to energize the UPS loads by going
outside of the procedure and manually closing CB-4
by first lifting the motor operator off of the
breaker. They restored each UPS in that same
manner.

C.) At approximately 0830 the system engineer went down with
damage control team g3 (operators, electricians and I/C
technician) to restore each UPS.

UPS1C: Found CB-l, CB-2 tripped and CB-3 was open. CB-4
was closed and the CB-4 motor operator (in the OFF
position) was. lifted off breaker. Removed P6 plug
from the.CB-4 motor operator and aligned'the motor
operator to the ON position. Reset all alarms.
Closed CB-1 and restarted the unit. It started up
and "synced" to the maintenance supply. Closed
CB-2, restored P6 plug and reinstalled the motor
operator for CB-4 back on the breaker.
Transferred the load to UPS power and put transfer
switch in AUTO position.

UPS1D: Found CB-1, CB-2 closed and CB-3 was open. CB-4
was closed and the CB-4 motor operator (in OFF
position) was lifted off the breaker. Removed P6
plug from the CB-4 motor operator and aligned the
motor operator to the ON position. Opened CB-1
and CB-2. Closed CB-1 and restarted the unit. It
started up and "synced" to the maintenance supply.
Closed CB-2, restored P6 plug and reinstalled
motor operator for CB-4 back on breaker.
Attempted to transfer load to UPS power but CB-3
would not close. It was found in tripped
position. CB-3 was reset, the motor operator was
restored and the unit transferred to UPS power.
Put the transfer switch in AUTO position.





Found CB-1 and CB-2 tripped and CB-3 was open.
CB-4 was closed and the CB-4 motor operator (in
OFF position) was lifted off the breaker. Removed
the P6 plug from the CB-4 motor operator and
aligned the motor operator to the ON position.
Closed CB-1 and attempted to restart the unit.
Closing CB-1 caused -an inrush to the UPS and
tripped the upstream breaker, 2VBB-PNL301, breaker
¹1. Reset breaker in 2VBB-PNL301 and reclosed CB-
1 on UPS1A. Upstream breaker tripped again.
Wrote WR (WR ¹ 162319) and Deficiency tag to
repair Rectifier section of UPS1A. Unit left with
CB-4 closed.

Found CB-l, CB-2 closed and CB-3 open. CB-4 was
closed and the CB-4 motor operator (in OFF
position) was lifted off breaker. Removed P6 plug
from the motor operator and aligned motor operator
to ON position. Opened CB-1 and CB-2. Closed CB-
1 and restarted unit. It started up and "synced"
to the maintenance supply. Closed CB-2, restored
P6 plug and reinstalled motor operator for. CB-4
back on breaker. Attempted to transfer load to
UPS power .but CB-3 would not close. It was found
in the tripped position. CB-3 was reset, the
motor operator was restored and attempted to
transfer load to UPS power but CB-3 again would
not close. CB-3 cannot be reset due to a
previously identified problem. Unit left with CB-
4 closed — on Maintenance supply power.
Note: WR¹ 138173 exists to replace CB-3.





UPS1G: Found CB-1, CB-2 tripped and CB-3 open. CB-4 was
closed and the CB-4 motor operator (in OFF
position) was lifted off breaker. Removed P6 plug
from motor operator and aligned motor operator to
ON position. Reset all alarms. Noted 575vac
input to UPS. Closed CB-1. When CB-1 was closedit tripped its upstream breaker in 2VBB-PNL301.
Breaker g7 in 2VBB-PNL301 was reset and CB-1
reclosed (successfully). The unit was restarted.It started up and "synced" to the maintenance „

supply. Closed CB-2, restored P6 plug. When
restoring the P6 block the CB-4 motor operator
went to the OFF position. Opened CB-2 and CB-1
and removed logic power from unit to reset all
logic. Reset motor operator on CB-4 to ON
position. Reclosed logic power, closed CB-1 and
restarted UPS. Unit, started up and "synced" to
the maintenance supply. Closed CB-2, restored P6
plug and reinstalled the motor operator for CB-4
back on the breaker. Transferred load to UPS
power and put transfer switch in the AUTO
position.

NOTE When a trip signal is generated within the UPS it sends
a shunt trip signal to both CB-1 and CB-2. It also
sends an OFF signal to CB-3 and an ON signal to CB-4.
A voltage difference alarm will inhibit a closure of
CB-4.

UPS ALLIGNMENT AT TIME OF EVENT:

2NPS-SWG001 2NPS-SWG003

UPS1A Normal AC (US3-B)
UPS1A Maint. Supply (US5)

UPS1B Normal AC (US3-B)
UPS1B Maint. Supply (US6)

UPS1C Normal AC (US3-B)
UPSlC Maint. Supply (US5)

UPS1D Normal AC (US3-A)
UPS1D Maint. Supply (US6)

UPS1G Normal AC (US3-B)
UPS1G Maint. Supply (US6)

X-

X
X

X

X
X





DER's, PR's, WR's:

OPEN WR's: 1.) W169147, Bad breaker on UPS1B

OPEN DER's: None

OPEN PR's: None

OPEN MOD's 89-042, Replace 2VBB-UPSlC, 2VBB-UPS1D.

Closed WR's: 119 total





2VBB-UPS1A 1B 1C 1D 1G:

Safety Class: Non-safety related

Manufacturer: Exide Electronics

Model: 575-60T3-120/208

Size: 75 KVA, 60 KW

Input: 575 vac, 3-phase, delta, non-safety

DC Input: Non-dedicated non-safety related
battery. 135 vdc plant battery syst: em.

Output:

Ground—

120/208 vac, 3 phase, Y — grounded

At output Y of maintenance supply step
down transformer.
UPS output Y, maint. regulator output Y
and maint. step down transformer
directly electrically connected.

Inverter control: Step wave

DC Logic power: AC input from B-phase of maint. supplyto DC power supplies with internal
battery backup. Powered from UPS output
when maint. power is lost.

Output transfer: Transfer by breaker closure (CB-3/CB-4)
with static switch for "bumpless"
transfer transition

Maintenance Supply: Provided by 575/208 step down
transformer with saturable reactor
voltage regulator

Location: 4 on 261 el. normal switchgear bldg.
UPS1G on 214 el. control bldg.
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2VBB-UPS3A 3B:

Safety Class: Non-Safety related

Manufacturer: Elgar Corporation

Model: 103-1-176

Size: 10 KVA( 8 KW

Input: 575 vac, 3-phase, Y, ungrounded

DC Input: Non-dedicated non-safety related
battery. 135 vdc plant battery system.

Output:

Ground:

120 vac, 1-phase, grounded

At maintenance supply output power line
conditioner.
UPS output neutral and maintenance
output neutral directly electrically
connected.

Inverter control: Pulse Width Modulation

DC Logic power: Derived from a DC-DC converter fed by
the UPS internal charger generated DC
bus.
Rectifier logic power from AC input
power.

Output transfers: Static switch transfer with no breaker
action required.
Manual transfer possible with manual
make-before-break manual transfer
switch.

Maintenance Supply: Power line conditioner utiltizing two
in-series tapping transformers.

Location: 237 el. normal switchgear





g,/~A/
2VB RUPS2A 2B:

Safety Class: Safety related

Manufacturer: Elgar Corporation

Model: 253-1-106

Size: 25 KVA, 20 KW

Input: 575 vac, 3-phase, Y, ungrounded

DC Input: Non-dedicated safety related battery.
135 vdc plant battery system.

Output.:

Ground:

120 vac, 1-phase, grounded

.At UPS output.
UPS output neutral and maintenance
output neutral directly electrically
connected.

Inverter control: Pulse Width Modulation

DC Logic power: Derived from a DC-DC converter fed by
the UPS internal charger generated DC
bus.
Rectifier logic power from AC input
power.

Output transfers: Static switch transfer with no breaker
action required.
Manual transfer possible with make-
before-break manual switch

Maintenance Supply: Power line conditioner utiltizing twoin-series tapping transformers.

Location: 261 el. Emergency Switchgear Rooms
Physical divisional seperation





2VBB-UPS1H:

Safety Class: Non-safety related

Manufacturer: Exide Electronics

Model: 1105

Size: 5 KVA, 4 KW

Input: 120 vac, 1-phase, non-safety

DC input: Dedicated 120 vdc battery (125-140 vdc)

Output:

Ground—

120 vac, 1-phase, grounded

At output of UPS.
No seperately derived maintenance
supply.

Inverter control: Pulse Width Modulation with
microprocessor controlled output voltage

DC Logic power: UPS battery supplied logic power.
On loss of UPS power up is by battery
or, manually, off AC input.

Output transfer: Transfer by contactor dropout withstatic switch for "bumpless" transfertransition

Maintenance Supply: Provided by normal AC input loosely
coupled to the load winding of
transformer.

Location: 261 el. Main Stack
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2VBB-UPS1A 1B 1C 1D 1G:

Ground— At output Y of maintenance supply step down
transformer.

UPS output Y, maint. regulator output Y and
maint. step down transformer directlyelectrically connected.

2VBB-UPS3A 3B:

Ground: At maintenance supply output power line
conditioner.

,()~(r
2VB UPS2A 2B:

UPS output neutral and maintenance output
neutral directly electrically connected.

Ground: At UPS output.
UPS output neutral and maintenance output
neutral directly electrically connected.

2VBB-UPS 1H:

Ground— At output of UPS.

No seperately derived maintenance supply.
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Operability History
UPS1's Manufactured around 1981. Started up in 5/85.

Extensive startup test (Give Copy)

Some early board failures, fuses blown
One DC filter bank failure during initial start
Over last five years have had fan failures

(alarmed/ replaced)
UPS1D has been the least reliable unit.

UPS2 is:

UPS3is:

Safety Related
Manufactured about 1982, Started up around 4/85

Primary problem maintenance supply fuse blowing

Some fan failures
Non-safety related-
Simliar problems as 2's

UPS1H: Non-safety

manufactured about 1/85. Installed 12/85

Different unit
* HAND OUT WR LIST

MAINTENANCE/PM:

(COPY)

Maintenance procedures:

N2-EPM-GEN-RF635, UPS Inverter clean/Insp. (S-R)

N2-EPM-GEN-W665, DC)UPS weekly checks

N2-EPM-GEN-9Y638, UPS 9 year Capacitor replacement

N2-EMP-GEN-624, UPS inverter function/operational
check

N2 EPM GEN Q575g Quarterly P.M. (readings) (COPY)

Initiated a DER to formalize our PM better (COPY)

Some preventive maintenance has been done by WR—
identified and done as corrective action





ROUTINE SHIFT CHECKS:

Each shift (every eight hours), each unit is checked
for local alarms. Any new ones found, a WR is written.
Alarms in control room 1.) Any off-normal condition

2.) On battery power

Operating Procedures:

Safety related:
Non-safety:

SATELLITE MASTERS

N2-OP-72

N2-OP-71

TROUBLESHOOTING:

HANDOUT BUBBLE CHART

Best plan for now, may change as we go

May request sequence change — avail of parts, etc.

May modify individual plan
— while get that individually approved by Frank
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June 28, 1985

085C8

Niagara Mohawk
9 Mile Point I2 Nuclear Station
P.O. Box 63
Lycoming, NY, 13093

Attn: Emin Kurt

Dear Mr. Kurt:

Enclosed please find the documentation required toreflect the modification to disable the DC Ground
Fault alarm. The modification has already been made,
please incorporate this modification in your files.
The part number which reflects this modification is
101 072 136-RL77223.

Sincerely,
/'
y.!,, F(~,'/

Salvatore J. Caro
Field Engineer

SJC:nm
Enclosure

Exlde Electronics Corporation
100 Ford Rd., Building ir3 P.O. Box 575 Denville, NJ 07834 201/625-8844 TWX: 710-986-8515
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PART 1

SECTION 1

68508 2g69

INTRODUCT ION

l. 1 GENERAL

The Exide Uninterruptible Power Supply (UPS) protects a critical electrical
load by providing emergency backup power for a specified minimum time period
whenever. utility service is interrupted. TheeeS"system consists of a
solid-state rectifier/charger; a static inverter with internal controls,
synchronizing equipment, protective devices, and an industrial-type storage
battery as a source of backup power. See Figure 1-1 for a one-line diagram
of the UPS system.

The rectifier/charger portion of the UPS module receives 3-phase AC power
from the input switchgear and converts it to regulated OC power. This power
is then fed simultaneously to the battery disconnect switch (for battery
charging) and to the inverter which converts the OC to precise AC which in
turn supplies the critical load. See Figure 1-2 for the location of the
major UPS components.

~ Since the battery charger rectifies the incoming AC power, and the critical
load is supplied by the inverter, the critical load is isolated from trans-
ients which may occur on the utility AC. In, the event of incoming AC powerfailure, the critical load will continue to be oowered by the inverter from
the battery until the battery is discharged to the point that low OC voltagetrips the UPS. If the incoming AC is restored before low OC voltage UPS
trip, the charger will restar t automatically and recharge the battery (no
dedicated battery) while the critical load continues to be supplied from the
inverter. If the UPS trips due to the failure, the static switch will trans-
fer the critical load from the inverter to the alternate source (utility).It is then necessary to r epair and manually restart the UPS before retrans-
ferring the critical load to the inverter.

This Handbook is intended to.help the operator and maintenance/troubleshooting
personnel understand the functions and operating procedures of the UPS system.
Subsequent sections of Part I of the Handbook describe receiving and instal-
lation procedures, and how to p'erform initial startup and normal shutdown
procedures. In addition, procedures are given for emergency shutdown.

Part II of the Handbook describes the functions of the various components
of the UPS module, how to operate the equipment, and how to perform main-
tenance and troubleshooting procedures. Equipment layout prints, electrical
schematics, parts lists, and trouble isolation charts are provided in the
appropriate sections. In addition, a glossary defines a limited number of

"'ermsthat may be unfamiliar to the reader.
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AC TO DC
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FigUre 1-1. A Simplified One-Line Oiagram of an UPS System.
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Figure 1-2. UPS Nodule.
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1.2 EMERGENCY SHUTDOWN PROCEDURE vQ5'QQ

The following Emergency Shutdown procedure is included here and on an
enclosed detachable form. This form should be permanently attached to
the front of the UPS cabinet for easy reference in case of emergency
conditions.

,

EYiERGENCY SHUTDOMN PROCEDURE

'he

followin~ptoms may indicate a serious problem with the
UPS module:

SttOKE, FIRE,- OR FUNES

SOUNDS OF ELECTRICAL ARCING

If any of these symptoms are evident, imediately shutdown the
UPS module by performing the following steps in sequence.

PLACE TRANSFER CONTROL'N BYPASS POSITION
(THROM BIITCH UP)

OPEN BATTERY BREAKER (CB2)

OPEN AC INPUT BREAKER (CB1)

Perform only these steps.'lthough it is desirable to prevent
the destruction of valuable electrical equipment, be cautious.
The pr imary consideration should be the safety and welfare of
the operating personnel.
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1.3 EXIDE UPS FIELD SERVICE OFFICES p.g
QQ5QM

The following is a list of Exide UPS Field Service Offices and telephone numbers.
Representatives at these locations service UPS units under warranty. This ser-
vice may be extended through the purchase of a pr eventive maintenance contract.
Service not performed. under warranty or a preventive maintenance contract will
be billed on a time and materials basis.

EXIDE UPS FIELD SERVICE OFFICES - UNITED STATES

ATLANTA DISTRICT
404 768-4195/96

1568 Millingham Drive
Suite ill B

College P'ark, Georgia 30337

BALTIMORE/MASHINGTON DISTRICT
301 796-8180/8273

Airport Investment Building
793 Elkridge Landing Road
Suite D 109
Linthicurn, Maryland 21090

DALLAS DISTRICT
214 690-4596

14001 Gol dmark
Suite 130

- Dallas, Texas, 75240

NEW YORK DISTRICT
201 966-1775

33 Kings Road
P.O. Box 128
Madison, New Jersey 07940

SAN FRANCISCO DISTRICT
15 348-4989

851 Bur lway Road
Suite 310
Burl ingame, California 94010

ST. LOUIS DISTRICT
14 227-0807

Prospect Center
301 Sovereign Court
Suite 209 B

Manchester, Missouri 63011

LOS ANGELES DISTRICT
14 968-5559

20902 South Brookhurst
Suite 110
P.O. Box 5307
Huntington Beach, California 92646

EXIDE UPS FIELD SERVICE OFFICES - OVERSEAS

Saturnia S.A. Sistemas de Energia
Caixa Postal 131
Sao Paulo, Brazil
Phone: 208-1222
Telex: 011-21018

EDCEL Division
Bristol Road

'ridgwater,Somerset
England TA6 4AR
Phone: 44-278-2882-4
Telex: 46415

ESB Incorporated
P.O. Box 175
Greenhills Post Office
San Juan, Metro-Manila
Philippines
Phone: 61-29-78
Telex: ITT 2218 ESBIC PM

1-6

Ray-0-Vac Int'1 Cor poration
Central P.O. Box 972
Tokyo, Japan 100-91
Phone: 402-9541
Telex: J26664

ESBIC Corpor ation S.A.
Kolokotroni 4
Kifissia Athens,
Greece
Phone: 8011132
Telex: 21-8797 ESBIC GR

ESB Incorporated
Apartado 50027
Caracas 105, Venezuela
Phone: 91-21-75
Telex: 23524 ESB VEN
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2.i RECEIVING<,

SECTION 2

RECEIVING AND INSTALLATION
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"06508 23Py
2

2.1. 1 General.

The UPS module(s) normally arrive bolted on'wooden pallets 'ith corrugated
outer covering and plastic inner covering. The UPS module may be split into
two cabinets for shipment.

Fork lift truck (or other such material handling equipment), capable of 4-ton
loads,, should be available for unloading and positioning. The cabinets should
be lifted only by the bottom of their shipping crates or cabinet rails and
should not be tipped acre than 15 degrees from vertical or their contents
jarred.

2.1.2 Un ackin and Ins ection.
2

a. The contents of the shipment'hould be carefully compared with the
bill of lading, and any missing items should be reported to EXIDE
ittmedi ately.

b. Do not use sharp or pointed instruments to remove outer
protective covering of the cabinets; damage to the contents
could result.

c. The contents of each crate should be inspected for any evidence
of physical damage. Any such damage should be reported to the
co+non carrier and to EXIDE imediately.

2.1.3 Preinstallation Stora e.

Prior to installation, the unpacked UPS module cabinets must be protected
from moisture, dust. and other harmful contaminants.

2. 2 I NSTALLATI ON I

2.2.l t~tt 2 tl
The UPS module(s) should be installed in a weathertight structure, compatible
with the environmental specifications listed in Section 3, Specifications.
They should not be exposed to direct sunlight or other forms of radiant heat.

'2

2.2.2 Positionin and Securin .

a. Before final positioning, remve any shipping straps, blocks, or other

; 2-1
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b.

C.

d.

e.

2.2.3

such devices that may be difficult to remove after the cabinets are
in place.

Move the cabinets into the proper position as determined by the
equipment layout drawing or the site constructi'on drawings. Insure
that servicing clearances shown on these drawings are maintained.

If cabinets are shipped separated but they are to be'nstalled
together, apply air-sealing tape between each joint, and bolt
the sections together.

The clearance above the cabinets should be at least 30.5 mm (12 inches)
ifwire troughs are used for cabling or at least 1.2 m (48 inches) if
conduit is used.

Lay plastic sheet material across the leg-mounting rails to prevent
falling objects from reaching the power transformer, etc., during
installation.

Be extremely careful not to damage the logic cards and the control
panel. These components are ~fra ile.

Electrical Connections.

a.

b.

c ~

Refer to "System Interconnection Mire Chart" and "Outline Drawing" for
point-to-point terminations and to "One-Line Diagram" for voltage/
amperage data to use for wire size selection.

Interconnection wires and lugs are supplied by EXIDE. They must
be installed in accordance with local codes with proper size terminal
lugs and crimping tools.

On all input and load connections, verify that voltage, phase, and

phase rotation requirements are correct. The UPS module requires
and supplies A-B-C phase rotation.

NOTE

d.

2.2m 4

Before starting the UPS, make certain
that both UPS AC source and bypass source
are energized.

Verify that all circuit breakers are in the open position before making
connections to them.

Ins act[on Teston, and Inktta~lStartu .

The Exide Factory Representative normally supervises or performs 1) a

final inspection which includes physical inspection, interconnection
wire checking, and installation test prior to initial startup, and

2) the initial startup.

2~2
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STARTUP PROCEDURE

<~8568

The initial startup/shutdown instructions given in this section are not meant
to be complete. For comprehensive startup/shutdown procedures, see Part II,
Section 2.

If the UPS module fails during startup, run, or shutdown procedures, record
all alarms and switch positions on the UPS module before initiating recovery
procedures.

3. 1 STARTUP AFTER INSTALLATION

l. l. 3 ~3

"It is assumed that the EXIDE Field Service Engineer has verified
the physical, electrical, and operational integrity of the system.

3.1.2 Pretr ansfer Startu Procedures

a. It is assumed that the UPS is off..

It is assumed that the critical load is being supplied by the utility
bypass source via the bypass switchgear and that the UPS module
startup is to be performed without interrupting the critical load bus.

,/
I'erifythat the Bypass circuit breaker (CB4) is closed and then

either disconnect the power cable at its plug/socket or manually
disengage its motor operator. If a General Electric breaker, this
is done by grasping the bar at the bottom of its cover and pulling
outward. Block the cover open with any insulated material so that
the motor operator will not engage the breaker handle. Leave in
this position until after step 3.1.3.c.

c. Verify that card cage cards and all leg connector plugs are seated.

d. Verify/place Bypass breaker switch in the NNUAL RESTART position
and the Inverter Output switch in the OPEN position.

e. Verify/insert these fuse pullouts: A18F9-Fll (or A5F9-F11), F34-F36,
and F37-F39. Verify that they are inserted properly; they can be
inserted upside down so that no contact is made.-

f. Verify/place A27CB1, A27CB2, and A27CB3 circuit breakers in the ON
position (A27 panel). Some lit status lamps on the control panel
(A14) will verify that al,ternate external control power is available.

3-1



3,1. 3 Startuo Procedures

a. Close the AC INPUT circuit breaker (CB1).

b. Press the MODULE, ON pushbutton.

c. After the MODULE, ON lamp lights, close the BATTERY breaker (CB2).

d. Either reconnect the power cable to the motor operator or remove the
block (5.E. breaker) from BYPASS breaker (CB4) and re-engage its motor
operator by pushing in sharply. If it does not latch, see Part II,
paragraph 2.6.2.3.e for adjusting procedure.

3.1.4 Transfer'of Load to UPS Module

a. Move the INVERTER OUTPUT switch to the CLOS~position'. Mhen this is
done, the following will occur:

1, The INVERTER OUTPUT, CLOSED lamp will light.

2. The inverter will pick up load as will be indicated by increases
(amount will depend on load) on the AC OUTPUT AMPS nater, and
the BYPASS breaker (CB4) will open.

b. The MAIN BATTERY, CHARGE/DISCHARGE meter-indicates a DC current
flow in/out of UPS module only.

The UPS module is now in the normal mode of operation with the inverter sup-
plying the critical load bus. Any deviation in lamp or meter status, except
for DC and AC current (which will vary with load changes) should be recorded
and investigated immediately.

3.2 NORMAL SHUTDOWN

3.2.1 Initial Conditions

a. UPS module is supplying the critical load.

b. Utility bypass source is available at the system switchgear.

3~2



3.2.2

aO

b.

UPS Module Shutdown.
G8gg8

Verify that NO-BREAK TRANSFER-TO BYPASS lamp is lit. ~8
Transfer critical load to bypass source by placing the TRANSFER
CONTROL switch in the BYPASS position. Spring will return switch
to the MANUAL RESTART position. (If the switch is not spring loaded,
place in the MANUAL RESTART position).

Place the INVERTER OUTPUT (C83) switch in the OPEN position.

c. Push the MODULE, OFF switch.

d. Open BATTERY circuit breaker switch (CB2) (if circuit breaker is
motor operated, use switch). The UPS is now in the following
condition:

1. The inverter output circuit breaker and the battery disconnect
~ circuit breaker are open.

2. Both rectifier/charger and inverter legs are switched off.
All legs remain off until module is restarted.

3. The input circuit breaker remains closed.

4. DC voltage slowly decreases to zero.

5. UPS module logic is still operating.

3-3
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1.1 UPS MODULE INPUT

PART II
SECTI0N I

SPEC IF ICAT I ONS QQ5QG ag p4

a. Input Voltage *: 575,VAC +10%, -15%, 3-Phase, 3 Wire

b. Frequency: 60 Hz +5%.

c. Power Factor: 0.8 lagging at full load, nominal input voltage

d. Total Current Distortion: 12% 9 full load, nominal input voltage.

e. Current Limit: Nominal 115Ã, Adjustable, 95-125~ full load current.

f. Current Walk-In: 15 seconds to full current limit.
1.2 UPS MODULE OUTPUT

a. Output Rating: 60 KW/75 KVA 9 0.8 PF

b.

c ~

d.

Output Voltage: 120/208 YAC (5g Adjustment Range), 3-Phase, 4-Wire

Phase Voltage Harmonic Distortion: 5X total, 3X single harmonic.

Frequency: (I) Internal oscillator: 60 IIz +O.1"».
(2) Internal sync:'ithin +2 .
3) Line sync range: +0.5 to 1.0 Hz.
4 Slew rate: 1 Hz/sec.

e. Phase Voltage Unbalance: +2.5" with 20K load unbalance.

g,

Phase Separation: (1) 120o +lo balanced loads.
(2) +1 per each 10% unbalance.

Overload Current: 125K for 10 minutes.

h. Current Limit **. 150% for 10 seconds.

Fault Current:** Minimum 200% for 10 cycles plus 150% for 10 seconds

*Input to charger (static switch input voltage,and current must be the.
same as inverter output).

~Ratings shown for UPS performance without alternate source available.
During load faults, static switch normally transfers allowing higher
fault currents.
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Voltage Regulation:
+1%

0-100% load 9 0.8 PF.
Oo - 40 C ambient temperature.
~ ~ ~ h - . .. e .. . 9 k eapQpllnnllQil I v >iaxX»Xiii|i VO 5 a ~ eave

3-g average,
+4% combined

aahr54 d 4 haecvvvov ~ v a veov

k. Voltage Transient Response:
+8%

0% step load change.
Transfer of rated load to

and from alternate source.
Any individua1 module failure.
Loss or reapplication'of AC

input.

1. Voltage Transient Recovery: +2% within 25 milliseconds.
+1~ within 50 milliseconds.

1.3

m. Load Unbalance: 50% of rating, maximum continuous.

n. System Efficiency: 84Ã minimum 9 rated system load.
825 nominal 9 half system load.

ENVIRONMENT

1.4

a. Ambient Temperature: Operating 0 to 40 C.
Non-operating -20 to 70 C.

b. Relative Humidity: Operating: 0 to 355 for ambient ter.,perature
of 10 to 50oC.

Nonoperating:, 0 to 100''.

c. Barometric Pressure, Operating: Sea, Level to 4090 ft,'tandard.

d. Heat Rejection: 38,900 Btu/hr 9:rated module load,

BATTERY: Number of cells (connected in series) = 60
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2. 1 GENERAL DESCRIPTION

SECTION 2

OPERATION

08SC8

The UPS module consists of a rectifier/charger and an inverter with internal
controls, synchronizing equipment, and protective devices.

The rectifier/charger portion of the UPS module receives 3-phase AC power
from the input switchgear and converts this power to regulated DC. This power
is then fed simultaneously to the battery disconnect switch (for battery
charging) and to the inverter. The inverter portion converts the DC to precise
AC and feeds the AC to the critical load. Figure 2-1 is a function diagram
of the rectifier/charger. Figure 2-2 is a function diagram of the inverter.
Figure 2-3 shows the control panel layout. Figure 2-4 shows the components
of the logic and annunciation card cage (A13). Figure 2-5 shows the connection
points for leak and short testing of static switch SCRs. Figure 2-6 shows the
location of the UPS components. The schematic diagram (print) of the UPS

module is enclosed at the back of Section 3.

2.2 RECTIFIER/CHARGER

With the inst switchgear closed, utility AC power is supplied to the main
transformer, T3 (1TI on 300 KW and 'larger), which has two sets of secondary

windings (one delta and one wye) each supplying a 3-phase, full-wave,
SCR-controlled bridge circuit. The input breaker (CB1) can be manually opened
by moving the trip handle to the OFF position.

The rectifier output of each bridge circuit is connected in parallel through
an interphase transformer, T4 (1T2 on 300 KW and larger). The DC output is
filtered by a series choke, Ll. The charger DC output is then connected
directly to the inverter input power terminals and to the battery through
fuses (F7 and FS) and battery breaker (CB2). The input breaker and battery
breaker are normally mounted inside the UPS module.

Current-limiting control circuits limit the rectifier/charger output current
to a percentage of its full-load rating (nominal, 115%; adjustable, 95-125K).
This is sufficient to recharge the battery while supplying the full-rated
load requirenent of the inverter. A reduced current limit (105K, nominal;
adjustable, 95-125K) is available, on external control command, to'educe
AC input demand during diesel-generator operation.

The following is a list of rectifier/charger major components and a brief
description of their functions. (See Figure 2-6 for location).

2.2.1 Rectifier Le s AI 30 and 60 KW; A31 A32 100-250 KW; 1Al-1A4
on 3 0 KW and Lar er.

Each leg includes power SCR(s) g1, etc., heat sinks, gate drive card Al,
snubber circuits, fans, fan failure sensing circuits, and a thermal switch
for sensing the temperature of the common main heat sink. (See schematic
drawing for number of legs and SCRs.).
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GATE DRIVE SIGNALS
'FROM CARD CAGE, A13

T3. (T1 ON

300KM. AND
LARGER)

T5-T7
(T3-T5 ON 300KM

AC INPUT AND OVER)

A1, A2*

INTERPMASE
T4 (T2 ON

300 KM AND
LARGER)

LI
DC

OUTPUT

A3, A4*
TO

F7 F8 INVERTER

) CB2

TO
BATTERV

TRANSFORMER
PANEL
A18 (UP TO 250 KM)
A5 (300 KM AND OVER)

A18 (OR A5) J2

A18 (OR A5) J1

SIGNAL
MIRES
TO
INVERTER

%he number of rectifier 1egs varies with N rating.
See schematic drawing for number used.

Figure 2-1. Functfon Diagram, Rectfffer/Charger.



Each leg forms a 3-phase bridge rectifier group. Control signals to and from
dirar+ly +o )he card capo, $ 13,

2.2.2 Transformer Panel A18 1A5 on 300 KM and Lar er .

This panel contains the input voltage sensing transformers, T6, T7, and T8,
protected by F9, F10, and Fll. Input current-sensing burden resistors, R7,
R8, and R9 and OC link-sensing resistors, R10 through R13, are also located
on this panel. Control signals go to the card cage, A13, via connector J2.
Control signals from the logic in the card cage, A13, are returnedgjg,,a
connector Jl.

2.2. 3 Choke Ll.
This iron core reactor filters the OC output to the battery disconnect switch-
gear and the inverter.

2.2.4 Resistor s R1 30-60 KW ; R1-4 100-250 KW ; 1R1-6 300 KM and Lar er .

This resistor divider across the charger output provides a small load to
discharge the OC link filter capacitors after shutdown.

2.2.5 Shunt R5 1R7 on 300 KW and Lar er .

This shunt provides DC output current-sensing to the CHARGE/DISCHARGE meter
located on the UPS module control panel, A14.

2.2.6 Rectifier Transformer T3 1T1 on 300 KM and Lar er .

r

The main power transform r has a delta-connected primary with delta and wye
secondaries. The delta secondary feeds a 3-phase full wave rectifier bridge
and the wye secondary feeds another bridge.

2.2.7 Inter hase Transformer T4 1T2 on 300 KW and Lar er .

This transformer forces instantaneous current balance between the two 3-phase
bridge sections. The overlapping conduction results in 120o wide current
pulses in each SCR (would be 60o wide without interphase transformer) and
improves current form factors in the secondaries of the rectifier transformer,
all resulting in reduced losses.

2.2.8 Current Transformers T5 T6 and T7 1T3 1T4 and 1T5 on 300 KW and Lar er .

These transformers are located on the 3-phase AC input. They provide current
feedback to the OCVI Control Card, A13A2 and the input ammeter.
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2.2.9 Charger-Related Protection Alarms.

There are two classes of charger alarms: Those that cause the charger to trip
off and those that do not automatically cause subsequent action but should be
inmediately investigated and corrected as soon as possible.

The charger trip alarms trip only the charger, causing the inverter to run on
the battery. Inverter trip alarms trip the inverter and charger, disconnect
the battery, and leave the critical load on bypass.

The CHARGER LOGIC FAIL lamp indicates other alarm conditions on card cage
assembly (A13).

See Table 2-1 for charger-related protection alarm tabulation.

TABLE 2-1. CHARGER-RELATED PROTECTION ALARMS.

TRIP STORED SETTING

AC POWER LOSS No No Outside i15X of nominal volt-
age, any phase-to-phase +1.5 Hz

POWER FUSE TRIP

FAN FAILURE

Chgr. Only Yes

No No

Blown fuse, rect. leg or battery

Loss of AC current to any
one or more fans.

. OVERTEMPERATURE TRIP Chgr. Only Yes 85 C (Temperature alarm switch
on each leg).

DC UNDERVOLTAGE
WARNING

BATTERY DISCHARGE

GROUNDED DC BUS

FUSE BLOWN

CHARGER-RELATED
SUGARY ALARM

No

No

No

No

No

Yes

Yes
(Trigger
Fuse)

N/A

77.8X + 2X of float voltage

Less than set VDC or operating
in charger current limit mode.
See Section I Specifications.

100K - 350 ohm to ground.

Open Fuse

Ground fault, overtemp, .

logic failure, or blown fuse.
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2. 3 INVERTER

O8508 2390

The rectifier/charger or battery DC output is the inverter input power. This
DC voltage is filtered by shunt capacitors contained in DC capacitor assemblies.
The quantity of capacitor assemblies required varies with the KM rating of the
UPS module, as listed here:

~KM Rat1n

30
60
100, 180
250
330
400, 450

Ca acitor Assemblies

A15
A15, A16
A15
A15, A16
A15, A16, A17
A15, A16, A17, A18

DC is converted to AC by SCR switching action of the inverter~egs, A1, etc.
Each adjacent pair of legs (i.e., A1 and A2, etc.) constitutes a bridge circuit
which supplies quasi-square-wave AC to one of the primary windings of the power
transformers, Tl or T2. The 30 and 60 KW modules have only one power trans-
former, T1. Component designators for 300 KM and larger inverters are preceded
by the numeral 2; e.g., 2T2.. Refer to Fi,gure 2-2.

Secondary windings of Tl and T2 are connected so that the resultant output is
a balanced 3-phase voltage. Each line-to-line and line-to-neutral voltage would

~ appear as a near sine wave consisting of 12 steps. This wave form is filtered
to provide a good sine wave at the output terminals by the filtering action of
AC output filters, A21 (if used, A22 through A24), and by reactors, L3 through
L8, connected bet'.veen adjacent pairs of.inverter legs.

The inverter senses its output voltage and regulates within 1X tolerance for a
wide variation in load and DC input voltage. Various other sensing circuits
provide protection alarm indications. See Tables 2-1 and 2-2 for alarm
descriptions.

A redundant logic supply, powered by the inverter output, a separate 120 VAC
bypass source, and/or internal rechargeable sealed batteries, allows logic
testing with no input power applied and keeps alarms indicating for as long as
any source of AC control power is available.

A static interrupter is part of the inverter sensing circuits. Whenever an
UPS module trips, it must be disconnected automatically and immediately from
the critical load bus. Not providing imnediate disconnection could result in
out-of-tolerance disturbance of the sensitive critical load. The UPS module
provides instantaneous output isolation via internal logic responding to any
one of a number of control or protection signals that "programs off" all of the
inver ter legs. This produces a force-commutated interruption of the inverter
output, assuming power continuify at the load.

The following is a list of major inverter components and brief description of
their functions.
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Figure 2-2. Function Diagram, tnverter.



2.3.1 converter Le s Ai etc.

House power and ccvmutating SCRs, gate drive card, coamutation circuitry,
,heat sink overtemperature sensor with NC contacts, individual cooling fan,
and fan failure indicator.

2.3.2 ~Cd C 233.

Contains rectifier current limit, rectifier DC link voltage, inverter AC
output voltage adjustments, and the following logic cards (1eft-to-right,
viewed from front).

2.3.2.1 Annunci ation 81, A13A1.

a. Senses all three AC input phases and inhibits rectifier leg gating
unIess input voltage and frequency are within acceptable limits.

b. Senses and stores "ground fau1t". Also responds to "MODULE, ON" and
"MODULE, OFF" commands by properly sequencing shunt trip and motor
operate commands to the AC input and battery switchgear.

c. Conditions contact position information and'rovides individual
as well as a summary charger alarm to appropriate points elsewhere
in the logic.

2.3.2.2 DCVI Control, A13A2.

a» Senses the DC link voltage for voltage regulation, senses the
3-phase AC input currents for current limit operation, and generates
the analog command output to control whichever of these two quantities
is correct.

b.

C»

2.3.2'.3

a»

b.

"ON-OFF" co+sands are processed to provide smooth rectifier/charger
"walk-in", to voltage/current set levels determined by the digital
"thumbpots" mounted on the card cage front panel.

Controls are provided for optional functions such as automatic
equalize battery charging and an auxiliary current limit set level.

Sync and Digital Logic, Al3A3.

Generates a phase-locked 3072-step digital ramp plus a precision
10-bit analog-to-digital conversion of the analog cowand produced
by the DCYI control A13A2. The sum of the digital ramp and digital
control comnand is decoded, and the resulting buffered CMOS signals
are fed directly to the gate-firing cards in the rectifier/charger
legs.
Senses phase-lock error and feeds the results to A13A1 for processing.

c. Responds to inhibit all rectifier/charger legs on comand fram A13A1.
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2.3.2.4

a.

b.

Co

2.3.2.5

b.

C.

2.3.2.

a ~

b.

ci

Gate Timing f2, A13A8.

Decodes the two 4-bit-wide digital streams to provide the leading and
lagging inverier leg posl4on«c-,—,...-."."".

Processes the coamutation limit current transformer secondary signals
to provide the necessary inStantaneous takeover control of'the lagging
inverter..leg logic to limit fault currents while simultaneously gener-
ating a hold comnand for proper ACVI-fault control.

There are two on-board protection functions: (I) "FR" (clock failure)
which signals missing clock pulses and (2) "LF" (logic failure) which
signals abnormalities in the sequence of inverter leg logic control
co+sands. These pre .both trip functions.

Gate Timing 81 and Sync, A13A9.

Generates the main logic clock (184320 Hz, nominal, for 60 Hz input)
(153600 Hz, nominal, for 50 Hz input ) and provides two phase
discriminators which bias this clock as required for system
synchronizing and correct real load current sharing when in parallel.

A tracking 10-bit analog-to-digital converter converts the analog
conmand from the ACYI control A13A12, to the digital comand
inverter output control word.

A 3072-bit master digital ramp is generated at 50 Hz or 60 Hz (input)
repeating rate to which the digital comnand is both added (leading
logic results) and subtracted (lagging logic results). The resulting
two 4-bit-wide digital 'data streams are then sent to the gate timing
82 card, A13A8, for decoding and generation of the control conmands
for all leading and lagging legs.

6 ACVI Control, A13A12.

Senses the 3-phase inverter output voltage for voltage regulation
and3-phase inverter primary currents for "slow" current limit
operation. Generates the analog command output to control the correct
inverter output quantity.

Sensed inverter current is also used to determine an overload con-
dition, which is signalled to alarm circuitry elsewhere, and to
provide a small current-proportional adjustable bias for the output
current compensation feature.

The "sample/hold" signal, generated on the gate timing 82 card A13A8,
is brought in and used to switch ACVI control operation from the
normal regulating or "sampling" mode, to a momentary fixed ot "hold"
mode during the initial few cycles of an AC system output fault,
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OC 0
d. Card-assented lad<cater LEDs display the operatlfjPOtsllB g))Peen =

voltage regulating, (2) current limiting, and (3) amber.= hold.
(The 30 and 60 KM mdules nave no "hold" LED.)

2.3.2.7 AC/OC Protection, A13A18.

a ~ Inputs include unbiased inverter output voltage and biased inverter
output voltage from A13A12, load division current transformer
secondary voltages, sync node tertiary voltage, sync bus and utility
voltages, and phase C current transformer biased for power sync
reference generation.

b. DC link sensing is brought in to produce DC overvoltage alarm,
DC undervoltage alarm, and DC undervoltage trip functions, (See
Sect. 1, Specifications ),

Plus and minus 20 VOC logic power is monitored, and a power supplyfailed signal is generated. (See Sect. 1, Specifications).

d. AC inputs are monitored; abnormal conditions result in outputs
for biased overvoltage, undervoltage, and biased undervoltage,

e. The power sync reference is automatically selected, dependent on
system configuration and external sync-to-utility comand.

2.3.2.8 Output Control, A13A20.

a.

b.

Ca

Senses inverter output voltage to verify proper frequency and compares
inverter wraith sync bus voltage to determine that synchronizing
is suitable and that the voltag difference is not excessive prior
to closing the output switchgear.

Output switchgear control is performed, and a "leg shutoff" command
is generated in response to UPS trip and on/off inputs.

Inverter overtemperature and the charger alarm sumary signals are
also interfaced through this card.

2.3.2.9 Annunci.ation 82, A13A21.

a. Logically processes all UPS module alarm and status signals,
and'rovidesproperly timed and sequenced control signal outputs to the

control panel, A14, and to any external control to monitor panel.
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b. A primary function fs the storage, via R-S flip-flops, of most
. alarms and all trip funct1ons and one display DP b«se condftf-;,s

on card-mounted LEDs.

2.3.2. 10 Static Switch Control A13A34.

This control determines the condition of the inverter, bypass source, and
critical load. It then logically determines whether or not the critical
load should be transferred to the bypass source. It also determines whether
the UPS can or should be restarted depending on the UPS condition and the
critical load bus.

2.3.3 'Control Panel. A14

This panel contains control and status display components for the entire
UPS mod&-.- Bee Figure 2-3 5 Table 2-3 for location and description of
each.

2.3.4 DC Capacitor Hodule, A15 (some modules up to A18, see paragraph
2.3)

Each slide-fn module contains DC filter capacitors that are fused in groups
of seven capacf tors.

2.3.5 AC Out ut Filter Panel A21
2

These Ac capacitors are connected in delta across the fnverter output to filter
output waveform. The capacitors have integral interrupt overcurrent protect-
ion.

" 2.3.6 Load Division and Interface Panel A26.

This panel provides interface between the card cage, A13, and the following:

a. Load-division current transformer loop (contains burden resistors
and loop-shorting relays.

b. Commutation-limit current transformers '(contains burden resistors).

c. Inverter voltage sensing (potential transformers, 3-phase)..

d. .Signal synchronizing node (mounts sync node transformer).

e. Blown leg fuse sensing (contains optocoupled electrical blown fuse
sensing).

2.3.7 I I P 2 3 ~I 3 I II27.

This panel contains positive and negative 20 VDC power. supplies (PSl and PS2).
These power, supplies are powered through relay A27Kl, which selects inverter
output (preferred) or bypass (alternate) source. Positive and negative 18-V
sealed batteries (A278TI-BT6) are mounted on this panel and are kept charged
by the power supplies. Cfrcuft breaker A27CB1 dfsconnects the battery from
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., e '«gic pe~sr bus, and logic power supply switcn A2751 disconnects the
power supply's 120 VAC input paver. The panel also contains card-mounted
(A27A1} relays which ihterface the A13 controls with external items such as
circuit breaker motor operators, shunt trip coils, and remote monitor panel
functions. Control battery discharge sensing is located on the A27A1 card.
(These batteries should, be replaced at 4-year intervals.)

2.3.8 S stem Terminal Hoard Panel A30.

This panel contains terminal boards for all external control connections.

2.3.9 Remote Alarm, A30A1.

The remote alarm panel provides indications of the UPS module status and has
no control function. Alarms initiated by the UPS module are as follows:

a. TRANSFERRED TO BYPASS

b. BATTERY DISCHARGE

c. UPS MINOR ALARM

d. UPS MAJOR ALARM

e. OC UNOERVOLTAGE MARNING.

Ory contact relay closure indicates alarm condition. Contact rating is
10 VA max., 100 V max., 0.1 A max., res4stive.

,2.3.10 Static Switch Le, A33.

The static switch, leg contains static switch power SCRs, SCR gate drivers,
and overCemperature sensing circuits, The static swirtch leg provides an
uninterrupted transfer of critical load between the inverter source and the
utility bypass source.

2.3.11 Static Switch Control Panel, A34.

This control panel senses critical load and bypass source busses for feeding
static switch controI card A13A34. Power supplies (PS1 and PS2) produce
positive and negative 20 VOC for static switch leg (A33) and remote monitor.

2.3.12 AC Out ut Filter Reactor'3-LB.

Each reactor filters the AO output of each inverter 1eg to power transformer
T1 (and T2 when used).

2.3.13 AC Out ut Filter Harmonic Reactors L9 throu h L11.

These reactors (in combination with. A21) filter the output waveform.
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1h Pr.~or Transfo~rs. Tl anrl T'P.,

~pre
(.'i55~~

These transformers sum inverter leg outputs to supply isolated 3-phase AC

power to UPS module output.

2.3.15 Control Transformers T9.and IT16..

Used on systems having a bypass source of other than 120 VAC. Required to
step down output bypass sources to 120 VAC for cooling fans, logic power
supplies, and switchgear motor operators.

2.3. 16 B ass Load Current Transformers T10 T11 and T12.

These transformers sense bypass load current.. Burdens are located on the A26
panel.

2.3.17 Module Load Meterin Current Transformers T13 T14 and T15.

These transformers sense load current for a+aeter, load KM meter, and phase A

sensing burden on the A34 static switch control module.

MARNING

Connect secure secondary shorting clip-lead
to TZ3-T15 before servicing.

2.3. 18 Chmnutation-Limit Current Transformers T17-T22 2T3-2TB on 300 6
and ove.

.Each transformer senses current at the output of each inverter leg for comn-
utation-limit circuit on A13A8. Burden resistors are located on A26 (Rl, etc.).
(See schematic drawing for number of current transformers.)

2.3.19 Load KW Transducer, T01 0 tional .

This transducer senses critical load voltage and amperage for driving the
TOTAL AC OUTPUT MATTS meter on the UPS control panel (A14).

2.3.20 Load Oum Circuit Out ut Emer enc Shutdown .

'he UPS load dump circuit complies with various code requirements, which
include National Electrical Code (NEC) for computer system emergency remote
shutdown. The circuit permits complete removal of UPS output power from
the critical load terminals when a remote switch is activated. This switch
is usually located in the computer room near the exit. See "System Inter-
connection Mire Chart" in Part. II, Section 2 for hookup information.
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C85GQ 2.3P8

There are two classes of inverter alarms:.1) those that trip off the UPS
and/or cause transfer to bypass, and 2) minor alarms that do not cause
iamediate action but should be investigated quickly and corrected as
soon as possible.

Inverter trip alarms force the critical load to bypass and trip both
inverter and charger.

The following alarms are on theAI3card cage but do not apply to this
system: LOAD DIVISION TROUBLE, POWER SYNC FAILURE, and SIGNAL SYNC
FAILURE.

See Table 2-2 for inverter-related protection alarms tabulation.

NOTE: Static-switch-initiated transfers do not "TRIP" the UPS; they simply
cause "UPS OFF", and UPS auto restart occurs 20-45 seconds later.

2.4 BATTERY

The battery consists of a specified number of lead-acid battery cells
connected in series. The cells are sized to provide the specified system
protection time of the inverter supplying full-rated output to the critical
load with the utility source missing. The battery is connected to the
charger output and the inverter through the circuit breaker (CB2) and
power fuses.

The battery is connected to building ground through a high impedance
charger ground detection circuit and inverter battery voltage sensing
circuits when C82 is closed.
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TABLE 2-2. INVERTER-RELATED PROTECTION ALARMS.

NME (COMMAND ARBR.)

DC UNDERVOLTAGE
'TRIP (DCUV)

DC OVERVOLTAGE
TRIP (DCOV)

AC VOLTAGE DIFF
{AV) (A13A34 CARO)

INVERTER LEG
FUSE BLOWN (FU)

AC UNDERVOLTAGE
TRIP (ACUV-SLOW)

AC OVERVOLTAGE
TRIP (ACOV)

FREQUENCY
FAILURE (WF)

LOGIC FAILURE (LF)

''CLOCK FAILED (FR)

LOGIC POWER

SUPPLY FAILURE (PSF)

fUSE BLOWN

OVERLOAD

OVERTEMPERATURE

FAN FAIL

TRIP

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes
after 13.5
minutes

Yes

STORED

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
(Trigger
Fuse)

Yes

Yes, by
thermostat

SETTING

Under a set DC voltage,
'68e54 + 2$ of float voltage.

Over a set DC voltage,
111.3X + 2% of float voltage.

10% or greater difference,
inverter output to sync bus.

Open fuse, electrically sensed.

92K (slow).

110K.

More than + 0.5 Hz
deviation in inv. freq.

Improper gating.

Missing or improper clock pulse.

Approx. 16.5V for positive or
negative.

Open fuse.

Above 101K, 13.5 minute digi-
tally timed to trip.

85oC (Thermostat on each inver-
ter leg main heat sink).

1. Sulked with charger fan fail
circuit.

2. A28, A29 fan assemblies
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2. 5 CONTROLS AND INDICATORS C8568 24"-:~

The controls and. indicators for the module are located on the control panel A14,
shown on Figure 2-3, and on the logic an4 elflllulllfatfo a ~13
on Figure 2-4.

TABLE 2-3. CONTROL PANEL COMPONENTS

ITEM REF. DESIG. NAME FUNCTION OR INDICATION

A14M1

A14M3

A1484

AC VOLTS
(Meter)

AC AMPERES
(Meter)

DC VOLTS
(Meter)

BATTERY AMMETER
(Meter)

Measures each phase of rectifier AC

input, selected by Item 11.

Measures amperage of each phase of char-
ger input, selected by item 10.

Measures fnverter input DC voltage=
k

Measures amperage of battery discharge
to the fnverter.

A14M5 AC VOLTS
~--——(Meter)

Measures each phase voltage of inverter
output, selected by Item 8.

10

12

13

A14M6

A14S4

A1453

A14M7

A14S2

A14S1

A14A1DS2

A14DS1

AC AMPERES

AMMETER
(Switch)

VOLTMETER
(Swf tch)

TOTAL HOURS

AMMETER
(Switch)

VOLTMETER
(Switc»

CB1, OPEN

(Lamp)

RECTIFIER INPUT
(Lamp)

Measures amperage of each phase of fnver
ter output, selected by Item 7.

Selects each phase of fnverter output
amperage for metering.

Selects each phase of inverter output
voltage for metering.

Displays total hours UPS module has been
operating during entire life.
Selects each phase of rectfffer input
amperage for metering.

Selects each phase of rectifier input
voltage for metering.

Lights when rectifier input circuit
breaker (CBl) fs open.

Lights when utf1ity yoltage $ s avajlable
to the rectifier input.
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I . EM REF. DESIG.

TABLE 2-3.
08508

(Continued)

FUNCTION OR INDICATION

15

16

17

18

19

20

21

22

23

25

26

27

A14S5

A14A1DS1

A14A1DS6

A14AlS1

A14A1S2

A14A1DS5

A14AIDS10

A14A10S15

A14A1S3

A14S4

A14A1DS16

A14AlDS20

A1457

A14AIQS21

CBl, OPEN/CLOSED
(Switch)

CBl, CLOSED
(Lamp)

MODULE, OK

(Lamp)

LAMP TEST

MODULE, OFF
(Switch)

MODULE, OFF
(Lamp)

MODULE, ALARM
(Lamp)

MODULE ON

(Lamp)

NODULE ON

(Switch)

HORN SILENCE
(Switch)

MODULE, TRIP
(Lamp)

CB3 CLOSED
(Lamp)

CB3, OPEN/CLOSED

(Switch)

CB3 OPEN

(Lamp)

Controls rectifier input circuit breaker
(CB1)

Lights when rectifier input circuit
breaker (CB1) is closed.

Lights nhen there are no a1arm condition
i.e., normal status, both inverter and
charger .

Pushbutton, depress manually to light
all lamps on control panel. (Does not
disturb alarm storage or operation).

Depressing pushbutton shuts UPS off,
tripping output breaker.

Lights when UPS is in the OFF condition.

Lights when an alarm condition exists,
until corrected/unstored, both charger
and inverter.

Lights when UPS is ON and output vol-
tage i s wi thin normal tolerance for the
critical load,

Depressing pushbutton initiates rectifie
walk-in and normal UPS start-up sequence

Pushbutton, depr ess manually to silence
horn (horn will sound again on receipt
of next alarm).

Lights when the UPS module has experi-
enced a trip condition, stays on until
corrected/unstored.

Lights when inverter output circuit
breaker (CB3) is closed.

Controls availability of the UPS module
to supply the critical load. Open
position trips output breaker (CB3)
open.

Lights when inverter output circuit
breaker (CB3) is open.



TABLE 2-3. (Continued)

ITEM REF. DES IG. FUNCTION OR INDICATION

28 A14053

29 A14DS2

30 A14A1DS22

31 A14A1DS17

32 A14A1DS18

33 A14A1DS19

34 A14A10S13

35 A14A1DS14

36 A14AlDS12

37 A14A1DS11

38 A14A1DS9

39 A14AIDS8

40 A14AIDS7

41 A14A1DS4

CRITICAL BUS
(Lamp)

HORN

UTILITY SYNC ON

(L~) .

CHARGER. FUSE
(Lamp)

'HARGER,OVERTEMP

(Lamp)

CHARGER, LOGIC
(Lamp)

INVERTER, LOGIC
(Lamp)

INVERTER, OVER-
LOAD (10 Min.

INVERTER, OVER-
TEMP (Lamp)

INVERTER, FUSE
(Lamp)

BATTERY, UNDER-
VOLTAGE (Lamp)

BATTERY, DIS-
CHARGE (Lamp)

BATTERY, GROUND

(Lamp)
.'B2,

OPEN
(Lamp)

Lights when critical bus is being
supplied by inverter output or bypass
source.

Sounds audible alarm'whenever an
alarm occurs, from any source, charger,
and/or inverter..

Lights when utility and inverter
frequency are in sync.

Lights when any charger power fuse is
blown; sensed by trigger fuses.

Lights when any charger leg temperature
sensor trips.

Lights when charger fails to supply
normal output (below 88'f nominal
float voltage) when UPS is running.

Lights when inverter leg firing
sequence is faulty.

Lights when output load exceeds approxi-
mately 105"; UPS is automatically trip-
ped if overload continues for 10 minutes.

Lights when any inverter leg temperature
sensor trips.
Lights to indicate open inverter leg
fuse or inverter power fuses sensed by
trigger fuses.

Lights when UPS module is operating on
the battery 8 the battery voltage has
discharged down to 77.8% of nominal
float voltage.

Lights when UPS is operating on the
battery only.

Lights when DC link circuit exhibits
low resistance to ground.

Lights to indicate battery, breaker in
open position.

0-1 8



TABLE 2-3 (Continued) r8<80va

ITEM

42

REF. DES IG.

A14S6

NAME
5

CB2, OPEN/CLOSED
(Switch)

FUNCTION OR INDICATION

Control s DC battery circui t breaker
(CB2).

43 A14A1DS3 CB2, CLOSED Lights to indicate that battery breaker
is in CLOSED position.

45

46

47

A14DS4

A14DS5

A14DS6

A140S?

STATIC SMITCH, ON

BYPASS BREAKER
CLOSED (Lamp)

BYPASS BREAKER
OPEN (Lamp)

BYPASS INPUT
(Lamp)

Lights when static switch is conducting.

Lights when bypass circuit breaker (CR4)
is closed.

Lights when bypass circuit breaker (CB4)
is open.

Lights when bypass source is available.

48 A14DS8

II

NO-BREAK TRANSFER Lights to indicate that bypass source is
READY, TO BYPASS available and that conditions are suit-

able to transfer to bypass.

49

50

51

A140S9

A14S8

A14MB

NO-BREAK TRANSFER
READY, TO UPS

TRANSFER CONTROL
(Switch)

DC AMMETER

Lights to indicate that conditions are
satisfactory to permit closing CB3
sw'itch, at the operator's discretion,...if Transfer Control switch is in the
MANUAL RESTART or AUTO RESTART position.

Controls mode of operation of byoass
circuit breaker (CB4).

Indicates rectifier DC output current.

52 A14M9 FREQUENCY METER Indicates AC output frequency.

A14DS31

A14DS30

BLOCKING DIOD
CONDUCTING (Lamp)

NO EXTERNAL DC

(Lamp)

A14DS32 SCR SHORT

Lights when blocking diode is conducting
in forward or reverse direction.

Lights when external DC source is lost
or drops below 105 VDC.

Lights when static switch SCR is shorted

2-19



O85"9 24"5
2 3 4 5 6 7 8.--9 10

17
13

16 15 14 37

35

(not used) 34
33
32

31
30
29

28
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25'4

23

22
36
2!,

2O~ .
19

Figure 2-4. Log)c and Annunclat1on Card Cage (A13).

'.. See Table 2-4 for name and descÃptfon of components.
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TABLE 2-4. LOGIC ANO ANNUNCIATION CARO CA&6%hNENH'J6

1 A13A1 ANNUNCIATION
NO. 1 (card)

ITEM REF. DES IG. NAME FUNCTION OR INDICATION

See paragraph 2.3.2.1.

2 A13A2

3 A13A3

4 A13A5

5 A13A8

6 A13A9

7 A13A12

8 A13A18

9 A13A20

10 A13A21

ll Al3R1

12 A13R3

13 A13R2

DC VI CONTROL
(card)

SYNC & DIGITAL
LOGIC (card)

BITE
(card)

GATE TIMING
NO. 2 (card)

GATE TIMING
NO. 1 & SYNC
(card)

ACVI CONTROL
(card)

AC/DC PROTECTION
(card)

OUTPUT CONTROL
(card)

ANNUNCIATION
NO. 2 (card)

CURRENT LIMIT
ADJUST

DC LINK
VOLTAGE ADJUST

AC OUTPUT
VOLTAGE ADJUST

See paragraph 2.3.2.2.

See paragraph 2.3.2.3.

If used, see Appendix.

See paragraph 2.3.2.4.

See paragraph 2.3.2.5.

See paragraph 2.3.2.6.

See paragraph 2.3.2.7.

See .paragraph 2.3.2.8.

See paragraph 2.3.2.9.

Sets the DC current limit.

Sets the DC voltage regulation level.

Sets the AC output voltage to the
critical load.

14 A13A12053 CURRENT. LIMITING
(Red)

15 A13A12DS2 VOLTAGE REGULA«
TING (Green)

'est lamo - indicates inverter is in
current limiting mode.

Test lamp - indicates inverter is in
normal regulating node.
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TABLE 2-4
(Continued)'T<+

REF. DES I6. NHE FUNCTION OR INDICATION

16

17

18

19

20

A13A12DS1

A13A2DS2

A13A2051

A13A21Sl

A13A21DS16

HOLD MODE (Yellow)

NORMAL VOLTAGE
REGULATING MODE

CURRENT LIMIT
OPERATING MODE

LA%'EST/
UNSTORE (switch)

CONTROL BATT.
DISCH.

Test lamp - indicates inverter is in
comatation 1imi t mode.

Test lamp - indicates charger is in
normal regulating 'mode.

Test lamp - indicates charger is in
current limit node.

Performs lamp test and unstores stored
alarms when activated.

Lights when there is less than 18 V
on positive or negative 20 V supply
bus.

21

22

23

25

26

A13A210S17 SYNC. TO UTILITY

A13A21DS14 SIGNAL SYNC.
TRIP

A13A210S13 PMR. SYNC. TRIP

A13R210S11 FAN FAILED

A12A210510 LEG FUSE

A12A210S12 LOAD DIV. TROUBLE

Lights when sync to utility has been
. comnanded.

Lights to indicate shorted sync mode.

Lights to indicate open phase C load
division current transformer.

Lights to indicate open or shorted
phase A or 8 1oad division current
trans formers.

Lights if any fan in the UPS module
fails to operate.

Lights if any fuse supplying DC to
inverter leg opens.

27

28

29

30

A12A21DS9

'13A210S8

A13A21DS7

A13A21DS6

PWR SUPPLY FAILED

LOGIC FAILED

FREO. FAILED

CLOCK FAILED

Lights when positive or negative 20 Y

supply drops below 16.5 V.

Lights when an improper timing signal
is issued from the logic to the power
legs.

Lights when inverter frequency deviates
more than W.S Hz of nominal.

Lights when a missing clock pulse is
detected.

~ I
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TABLE 2-4 (Continued}

-<n I,+'<'5 vj; .Irt.;r)
*

~

ITEM REF. DES IG. NAME FUNCTION OR INDICATION

31 A13A21DS5

32 A13A21DS4

33 A13A21DS3

34 A13A21DS2

35 A13A21DS1

DC OVERVOLTAGE

DC UNDERVOLTAGE

AC UNDERVOLTAGE

ACUV FAST

ACUV SLOW

Lights when DC link voltage exceeds
111" of nominal.

Lights when DC link voltage drops
below 69 of nominal.

Lights when AC voltage is 88';: of
nominal.

Not used.

Lights when AC undervoltage conditions
exist for more than 10 seconds.

36 A13A21DS15 STATIC SW FAILED Not used.

37 A13A34

38 A13A3451 RESET (switch) Resets alarm indicators on static switch
control card when activated.

STATIC SMITCH See paragraph 2.3.2.10
CONTROL (card)

39 A13A34DS6

40 A13A34DS7

41 A13A34DS5

42 A13A34DS4

43 A13A34DS3

OVERLOAD
TRANSFER

OV/UV TRANSFER

TRANSFER
LOCKOUT

ST. SW.
UNPLUGGED

OUTPUT OV/UV

Lights to indicate critical load has been
trans ferred to bypass source because o,
an overload condition.

Lights to indicate the critical load has
been transferred to bypass source because
of overvoltage or undervoltage.

Lights to indicate lockout o utility,
UPS must be restarted and timer reset.

Lights to indicate the static switch leg
is not plugged in.

Lights if bypass source exhibits over-
voltage or undervoltage condition.

A13A34DS1 'OLTAGE
DiFFERENCE

1

Lights to indicate difference in voltage
between the bypass source and the criti-
cal load bus.

45 A13A34DS2

46 A13A34S2

BYPASS OUT OF
LIMITS

LAMP TEST

Lights to indicate an overvoltage, under-
voltage or wrong frequency condition
exists on the bypass source.

Test lamps on static switch control card
when activated.
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2. 6 OPERATING PROCEDURES

2.6.1 Precautionary Notes.

08508

a. Before performing any operations on this system, be cer tain that
you'comoletely understand the consequences of such operations.
Should questions or doubts arise concerning the startup and shut-
down or troubleshooting of the system, please do not make any
assumptions regarding the equipment. First, consult any avail-
able local person who is knowledgeable and expert about the oper-
ation of the module. If no such person is available, contact
Exide following the instructions given in Part I, Section 1.

b. Mhere safety is. concerned, never trust electrical circuits to be
in the state that you think they should be. CHECK MITH R VOLT-
METER BEFORE YOU ATTEMPT TO DISCONNECT ANYTHING.

c. The following procedures must be adhered to when shutting down the
UPS for maintenance or repairs and when restarting the UPS after-
wards. Failure to follow these procedures exactly as written, or
to observe the orecautionary notes, could result in load loss,
personal injury, or both.. LETHAL VOLTAGES NY BE PRESENT.
NEVER k'ORK ALONE.

2.6.2 Startu After Installation (See Figures 2-3 and 2-6)

2.6.2. 1 Pre 1 iminary

It is assumed that the EXIDE Field Se'rvice Engineer has verified the
physical, electrical, and operational integrity of the system.

2.6.2.2 Pretransfer Star tup Procedures

a. It is assumed that the UPS is OFF.

b. It is assumed that the critical load is being supplied by the
utility bypass source via the byoass switchgear and that the
UPS module startup is to be performed without interrupting the
critical load bus.

Verify that the BYPASS circuit breaker (CB4) is closed and then
either disconnect its power cable or manually disengage its motor
operator. If a General Electric breaker, this is done by grasping
the bar at the bottom of its cover and pulling upward. Block the
cover open with any insulated material so the the motor ooerator
will not engage the breaker handle. Leave in this position

until'eginningStartup Procedures, paragraph 2.6.2.3.

c. Verify that card cage cards and all leg connector plugs are seated.

tl. Verify/place the BYPASS BREAKER switch in the MAN RESTART position
and the INVERTER OUTPUT switch in the OPEN position.
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e. Verify/insert fuse pullouts,'5F9-11 (or A18F9-11), F34-36, and F37-39.
Verify that they are inserted properly; they can be inserted upside
down so that no con&et is ~~~e,

f. Verify/place A27CBI, A27CB2, and A27CB3 circuit breakers in the ON
position (A27 panel). Some lit status lamps on the A14 control panelwill verify that. alternate external control power is available.

2.6.2.3 Startup Procedures

a. Either reconnect the power cable to the motor operator or remove the
block (G.E. breaker) from BYPASS breaker (CB4) and re-engage its motor
operator by pushing in sharply. If it does not latch, see paragraphf for adjusting procedures.

b. Verify that all alarms are unstored and audible alarm silenced.

C.

d.

In the switchgear structure, close the appropriate UPS module input
breaker. This applies input voltage to the rectifier/charger.
Manually close the UPS Input breaker (CB1).

e. Start the UPS module by pushing the Module, On switch located in the
center of the A14 control panel. When this is done, the followingwill be noted:

1. The MODULE, OFF lamp on the A14 control panel will extinghish,
indicating that the system has-been energized.

2. The rectifier/charger wi] 1 begin to "walk up"; i.e., the DC volt-
age will slowly increase. Both MODULE, ON and MODULE, OFF lampswill remain extinguished during the "wa'tk up".

3. The next status change will occur when the DC link voltage reaches
"holding" or open-circuit voltage (see One-Line Diagram for this
value). At this time, the inverter will "phase on"; i.e., the AC
OUTPUT VOLTS meter will move from zero to the normal output level.
As the voltage approaches steady-state, the MODULE, ON lamp will
light, indicating that the inverter is providing nominal output
voltage. Also at this time, the NO BREAK TRANSFER RELAY, TO UPS
lamp should be lit. This indicates that the inverter and thecritical load bus are synchronized and that the voltage difference
is acceptably small for output breaker closing.

4. Close the Battery br eaker switch (CB2); the rectifier/charger will
continue to "walk up" to "float" voltage (see One-Line Diagram for
this value).

Verify that the Bypass breaker motor operator (CB4) position in-
dicator is in the closed position; the Bypass breaker should al-
ready be closed". If its cover does not close with a positive
action of the catch bar at the bottom, it may be necessary to
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center the motor operator handle-moving mechanism. This can be
done by reopening the cover and adjusting the worm shaft with a

screwdriver.

2.6.2.4 Transfer of Critical Load to the UPS Nodule

a. Verify/move the TRANSFER CONTROL switch to the AUTO RESTART position.

CAUTION

Load transfer should not be attempted unless:
1. Hain battery is connected to the UPS and the BATTERY

circuit breaker (CB2) is closed (otherwise, DC OVER-
VOLTAGE trip may occur).

2.. The Transfer Control switch is in the'AUTO RESTART or
MANUAL RESTAPT position. If cycling 'of the BYPASS

circuit breaker (CB4) should occur, imnediately place
the TRANSFER CONTROL switch in the AUTO RESTART oositon .

b. Verify that the UTILITY SYNC OK lamp is lit;
c. Verify that the NO BREAK TRANSFER READY, TO UPS lamp is lit.
d. Place the INVERTER OUTPUT circuit breaker switch (CB3} in the

CLOSED position. >Ihen CB3 closes, the following..events should
occur:

1. The INVERTER OUTPUT, CLOSED lamp should light.

2. The BYPASS BREAKER (CB4), OPEN lamp should light.

3. The inverter will pick up load, as will be indicated by in-
creases (amount will depend on the critical load) on the AC

AYiPERES input anmeter.

4. The NO BREAK TRANSFER, TO BYPASS lamp should light if the by-
pass source is acceptable.

e. The DC A~1PERES ammeter indicates charge/discharge current flow
in/out of the UPS module only. The meter indication should be
near zero durinc steady-state operation with the battery charged.

The UPS module is now in the normal mode of operation with the inverter suo-
plying the critical load bus. Any deviation in lamp or meter status (exceot
for DC and AC current which will vary with load changes) should be recorded
and investigated irmediately.
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2.6.3 Normal Shutdown.

C 5 1 T -', 1 P' a. ~

C ~ IJ ~ MO 1 lnI 4IQ I '4onUI 4luii~

a. UPS module is supplying the critical load.

b. Utility bypass source is available at the system switchgear.

c. The UPS AC Input breaker (CBl) is closed.

2.6.3.2 UPS Module Shutdown.

a. Verify that the NO-BREAK TRANSFER, TO BYPASS lamp is lit. Transfer
the critical load to the bypass source by placing the Transfer Control
switch momentarily'n the BYPASS position. A spring will return the
switch to the MANUAL RESTART position. (If the switch is not spring-
loaded, place the switch in the MANUAL RESTART position.)

b. Open the Inverter Output breaker by placing the Inverter Output (C83)
switch in the OPEN position.

c. Push the Module, Off switch.,

d. Open the Battery breaker (CB2)'switch. The UPS is now in the follow-
ing condition:

l. Inverter Output breaker and battery breaker are open.
lt

2. Rectifier/charger and inverter legs are switched off. All legs
remain off until module is restarted.

3. Input breaker remains closed.

4. DC voltage slowly decreases to zero.

5. UPS module logic is still operating.

2.6.3.3 Further Removal of Power for Servicing.

After steps 2.6.3.1 and 2.6.3.2 are accomplished, perform the following:

a. Manually open AC Input breaker (CB1) (if motor operated, grasp bar at
the bottom of the cover and, pulling outward, block cover open with
insulated material). Verify that DC bus voltage is below 20 V.

b. Lift motor operator on CB4 (Bypass breaker) 'and block up or disconnect
the breaker motor operator at its plug/socket.

c. Deenergize logic power when DC VOLTS meter indicates below 30 VDC by
opening A27CB1, A27CB2', and A27CB3 circuit breakers.. Do not remove
any printed circuit boards with .the logic power on.
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d. Remove fuse block on AI8 (or A5) pan (F9, F10, and F11) and remove
fuse blocks on F34, F3S, and F36; also F37, F38, and F39.

e. The UPS module is now deenergized except for the following:

1. Load division current transformer loop currents; no hazard is
normally involved. However, if the A18 (or AS) pan needs to
be removed, jumper the current transformer loops to insure safety.

NOTE

If unplugging A26J3 becomes necessary, jumper A30TB2-2 to -3,
A30TB2-5 to -6, and A30TB2-8 to -9. These jumpers close the CT
loop with the other operating UPS modules.

2. Sync node circuitry; no hazard involved.

CAUTION

Proceed with extreme caution, double-checking with a
voltmeter to be sure that the equipoant is deenergized.

2.6.4 Securin UPS Modu1e after Failure. Trio

Verify that the critical load is being powered by the bypass source. Then
proceed as follows:

a. Record all alarm and switch positions on the UPS module.

b. Place AC INPUT (CBI), BATTEPY (GB2), and INVERTER OUTPUT (CB3) circuit
breaker switches in the OPEN position, thus preventing inadvertent
switchgear closure.

c. If necessary to repair, proceed to UPS Module Shutdown, paragraoh
2.6.3.2.

2.6.5 Restart after Restart Inhibit

There are two methods by which the UPS module can be put in a mode of operation
with the bypass source feedino the critical load and the UPS module ohased off
(MODULE, OFF lamp lit) with no alarm lamps lit;

a. "Three tries out" is an UPS module circuit that allows three
sequential automatic transfers of load to the UPS module within
an ll-minute period. This operation is designed to prevent cycling,
which may be caused by 1) an inverter malfunction that causes its
output to go out of 'limits when load is applied, or by 2) a series
of major load steps during this same ll-minute period.

b. Manual Restart" is a selected mode of operation that precludes any
automatic transfer of the load to the UPS after an automatic trans,er
to the bypass source. The automatic transfer to bypass may have been
due.to a short overload or a similar occurrence which caused the UPS
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module to initiate a transfer with no latched inverter alarms. This
node can be selected by returning and leaving the TRANSFER CONTROL
switch in MANUAL RESTART (center) position after rnmplet'...~ the-"—. a i procedure of transferring the load to the UPS.

2.6.5.1 Restart and 'Retransfer after "Restart Inhibit" 'Shutdown.

The method of restart varies with the initial position of the TRANSFER CONTROL
switch (assuming INVERTER OUTPUT switch is still in the CLOSED position).

a. If the TRANSFER CONTROL switch is in the AUTO RESTART position, moveit to MANUAL RESTART position, then back to AUTO RESTART position.
After approximately 42 seconds, the UPS will restart and automaticall
retransfer the load to the UPS.

u orna ica y

b. If the TRANSFER CONTROL switch is in the MANUAL RESTART position,
move it to the AUTO RESTART position. After approximately 24 seconds,
the UPS will restart and automatically retransfer the load to the UPS.If desired, after the load is on the UPS, place the TRANSFER CONTROL
switch in the MANUAL RESTART position. This will inhibit automatic
UPS restart/retransfer in the event of another automatic transfer of .

load to uti lity.
NOTE

If it is desired only to restart the UPS but not to
retransfer the load to UPS immediately; move the INVERTER
OUTPUT switch from CLOSED to OPEN position before re-
starting UPS.

2.6.5.2 Restart after Restart Inhibit Shutdown: No Auto Restart.

a. Place INVERTER OUTPUT switch in OPEN position.

b. Press NODULE, ON switch. UPS will restart, but load will rema.'n

on bypass source.

c. Place TRANSFER CONTROL switch in MANUAL RESTART position, then
to AUTO RESTART position. This resets the "three tries out" circuitry.

d. To transfer load from utility to UPS, verify/place BATTERY DISCONNECT
breaker (CB2) switch in CLOSED position and perform 2.6.2.3 f through

2.6.6 Emer enc Restoration of Critical Load Yoltade

2.6.6.1 General

The worst possible condition that could happen is one in which (a) UPS module
tripped off the line, (b) the static bypass switch logic fails to qate the SCRs
and , (c) the bypass switchgear fails to close.

2.6.6.2 Load Voltage Restoration.



<(4 5
To restore critical load voltage, proceed as follows: ~85~>

a. Verify that the INVERTER OUTPUT breaker (CB3) is open.

b. Lift the motor operator on BYPASS breaker (CB4) and manually close
the bvnass swi trhnear.

c. Leave the motor operator lifted until after repairs are made.

2.6.7 Load-Dum 0 ration

Closure of the. load-dump switch results in the following conditions:

a. The load-dump signal via annunciation card (A13A1) causes the AC
INPUT breaker(CB1), DC BATTERY breaker (CB2), and UPS OUTPUT
breaker (CB3) to shunt trip in the UPS module.

b. The load-dump signal is simultaneously sent to the static switch
- control card (A13A34) causing the static switch (A33) to turn off.

This is accomplished by conmanding the bypass breaker's (CB4) motor
operator to open and by removing the static switch SCR gate signals
so that the static switch will not conduct.

When the load-dump switch is opened and the bypass source is available, the
static switch and the bypass breaker will automatically close, thus providing
bypass power to the critical load. The UPS must be manually restarted by
moving the tripped circuit breakers (CB1 and CB2) to OFF position and moving
the INVERTER OUTPUT switch to OPEN position, then restarting in accordance
with paragraph 2.6.2.3.

2.6.8 Static Switch Le T st

To test static switch leg, proceed as follows:

a. Transfer critical load to bypass source per paragraph 2.6.3.2.

b. Pull out static switch leg(A33) approximately 13 cm (5 in.) to
disconnect bypass source and critical load. Keep card connection
in place.

c. Verify that STATIC SWITCH UNPLUGGED lamp on card A13A34 is lit.
d.

e.

Push GATING switch (S22). Six red LEOs on gate drive card (A33A1)
should light: this indicates proper gating of each SCR in the
static switch.

To test phase A SCRs, connect TP7 to TP5 and TPB to TP6 with clip
leads (see Figure 2-5).

Move POLARITY switch (S21) from center position to left position. The
green LED on the static switch gate drive card (A33A1) should not light.
Move the same switch from left position to center position and then to
right position. Again th'e green LEO should not l,ight. If the green
LED lights, this indicates leaky or shorted SCRs. Return POLARITY
switch to center position before removing clip leads. NOTE: The green
LED may flicker" during change of switch position but should not remainlit.
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g. To test phase B SCRs, connect TP7 to TP3 and TPB to TP4 with clip
leads (see Figure 2-5).

h. Perform POLARITY switch operations as in step f.
i. To test phase C SCRs, connect TP7 to TP1 and TP8 to TP2 with clip

leads (see Figure 2-5).

j. Perform POLARITY switch operations as in step f. ~8$ QQ

k. Reinsert static switch leg (A33) to seated position. The STATIC
SWITCH UNPLUGGED lamp on static switch control card (A13A34) should
extinguish.

l. Retransfer critical l'oad to UPS module in accordance with paragraph
2.6.2.3.

TP7 0 0 'TP8

TP5 0 0 TP6

TP3 0 0 TP4

TP1 0 0 TP2

Figure 2-5. Connection Points for Leak and Short Testing
of Static Switch SCRs.
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SECTION 3

MAINTENANCE AND TROUBLESHOOTING

3. 1 PREVENTIVE MAINTENANCE.

3.1.1 General.

A record log should be kept which should include periodic meter readings,
maintenance, and any alarms and subsequent actions taken. Early recognition
of deteriorating performance is important

DANGER
HIGH VOlTAGE

ONLY QUALIFIED PERSONNEL SHOULD ATTEMPT TO SERVICE
THIS EQUIPMENT.

IF INJURY DOES OCCUR, APPLY STANDARD TREATt1ENT FOR
ELECTRICAL SHOCK.

3.1.2 Air Filters.

The air filters should be changed every 2 months(even more frequently if
they are dirty). The filters are comercially available. Filters may
be safely replaced while the UPS is operating and without opening the
doors. Front filters (if so equipped} are accessible by loosening the
two screws at the top corners of the hinged filter housing. The retainer
chain allows the filter housing to tilt forward approximately 15 cm (6 inches)

. for<ilter removal. Bottom filters are accessible by loosening the wing
bolts (two per filter) located on the front channel below the cabinet access
doors. When the bolts are loosened (approximately 1.5 cm (~ inch), it may
be necessary to reach under and pull the hinged filter door down from the
front (there are three magnetic clasps). The filter can now be easily replaced.

3.1.3 Lamp Test.

A lamp test may be performed with UPS operating.

3.1.4 Ph sical Ins ection.

It is recomnended that the UPS be inspected annually for tightness of connections
and for evidence of component damage or overheating.
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3.2 TROUBLESHOOTING

~nor
~ \W ~

C85

'ECORD

ALL ALARMS AND SMITCH POSITIONS
ENCOUNTERED DURING OPERATION.

3.2.1 General

An index of trip-alarm indicators and troubleshooting routines is given in
Table 3-1. Troubleshooting the UPS module is primarily based upon observation
of various trip and alarm lamps. These lamps are located on the control panel,
A14, and logic and annunciation card cage, A13. Following are examples of
the routine established to i'solate problems related to the rectifier/ charger
and the inverter.

Observing the UPS module status -hmps -in'he lower left portion of the control
panel, A14; if ALARH lamp (yellow) or TRIP lamp (red) is lit, then observe
the lamps under the heading BATTERY, INVERTER, or CHARGER. Source of problem
is indicated by the lamp that is lit.

Examples: (1) TRIP lamp is lit and CHARGER OVERTEMP lamp is lit; turn
to "Trip, Charger Overtemp" chart for troubleshooting
procedure.

(2) ALARH lamp~lit and BATTERY DISCHARGE lamp is lit;
turn to "Alarm, Battery Discharge" chart for trouble-
shooting procedure.

If ALARM lamp or TRIP lan@ is lit, but no BATTERY, INVERTER, or CHARGER lamp
is lit, open door to left of control panel (for left-to-right power flow
configuration or door to right of control panel (for right-to-left power flow
configuration) to expose the logic and annunciator card cage panel, A13.
Determine the problem by observing the lamp (s) lit on the annunciation no. 2
card, A13A21.

Example: ALARM lamp is lit, but no BATTERY, INVERTER, or CHARGER lamp
is lit. After opening door to A13 panel, it is observed that
FAN FAILURE lamp on A13A21 lamp is lit, turn to Alarm Fan Failure
chart for troubleshooting procedure.

3.2.2 A~iA
In the event: of a unit trip always record the alarm lamps that are lit on
both card cage and control panel as well as any abnormal indications on the
control panel. It is also wise to check the status of circuits external to
the UPS as well as any tests or unusual occurrences that might have taken
place and are related to the tripping of the unit.
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TRIP/ALARM
INDICATION

-g"..
TABLE 3-1. INDEX OF TRIP/AL'ARM INDICATOR r.85QQ

VS. TROUBLESHOOTING ROUTINES

TROUBLESHOOTING ROUTINE

Recti fie'r/Charger-Rel ated
Alam, FAtl FAILURE lamp lit
Alarm, trip, CHARGER OVERTEMP lamp lit
Alarm, CHARGER LOGIC lamp lit
Alarm, BATTERY UNDERVOLTAGE lamp lit
Alarm, BATTERY DISCHARGE lamp lit
Alarm, BATTERY GROUND lamp lit
Alarm, trip, CHARGER FUSE lamp lit

Sect. 3.2.3:3.1
Sect. 3.2;3.3.2
Sect. 3.2.3.3.3

Sect. 3.2.3.3.4

Sect. 3.2.3.3.5
Sect. 3.2.3.3.6
Sect. 3.2.3.3.7

Fan Failure
Overtemp Trip
Charger Logic
Failure
DC Undervoltage
Warning
Battery Discharge
Grounded DC Bus
Charger Power
Fuse Trip

Inverter-Related
Alarm, DC UNDERVOLTAGE lamp lit
Alarm, trip, OC UNDERVOLTAGE lamp lit
Alarm, trip, OC OVERVOLTAGE lamp lit
Alarm, trip, LEG FUSE BLOWN lamp lit
Alarm, trip, ACUV SLOW lamp lit
Alarm, trip, AC OVERVOLTAGE lamp

lit'larm,

CLOCK FAILED lamp lit
Alarm, FREg. FAILED lamp lit
Alarm, trip, INVERTER LOGIC lamp lit
Alarm, trip, POWER SUPPLY FAILED lamp lit
Alarm, INVERTER FUSE lamp lit
Alarm, trip, INVERTER OVERLOAD (10 MIN MAX)

lamp lit
Alarm, trip, INVERTER OVERTEMP lamp lit
Alarm, FAN FAIL lamp=lit
Alarm, NO BREAK TRANSFER READY lamp lit
Alarm, CAPACITOR FUSE lamp lit

. Alarm, ACUV SLOW lamp lit
Alarm, CONT BATT DISCHARGE lamp lit

Sect.

Sect.

Sect.
Sect.

Sect.

Sect.

Sect.
Sect.
Sect.
Sect.

Sect.

Sect. 3.2.4.3.12
Sect. 3.2.4.3.13

Sect. 3.2.4.3.14
Sect. 3.2.4.3.15

Sect. 3.2.4.3.16

Sect. 3.2.4.3.17
Sect. 3.2.4.3.18

Overload
Overtemperature
Trip
Fan Failure
No Break Transfer
Ready
Capacitor Fuse
Blown
ACUV Slow
Control Battery
Discharge

3.2.4.3.1 DC Undervoltage.
Warning

3.2.4.3.2 OC Undervoltage
Tl ip

3.2.4.3.3 OC Overvoltage
3.2.4.3.4 Inverter Leg

Fuse Blown
3.2.4.3.5 AC Undervoltage

Trip
3.2.4.3.6 AC Overvol tage

Trip
3.2.4.3.7 Clock Failed
3.2.4.3.8 Frequency Failure
3.2.4.3.9 Logic Failure
3.2.4.3.10 Logic Power

Supply
3.2.4.3.11 Fuse Blown
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As an exaapIe, 1et us assunm that the unit has trippa9Q the aIarm indica-
tion is "DC UNDERVOLTAGE TRIP". At the onset of the investigation it is
noted that the battery breaker control switch is in die "Orr" p-siatiaona.
'is then found that the batteries were discorfnected for cleaning, watering,
and connection tightening, as would be the case during periodic maintenance.
One would think "but the UPS should run normally with the battery discon-
nected and the charger supplying DC", so the investigation continues. It
is then learned, through questioning of computer operations personnel, that
a heavy fault was put on the load bus by an electrician dropping a wrench
across the phases while working in the critical distribution panel, or there
was a short interruption on the utility AC supply. The data is now start-

9-to make sense; i.e.:
a. The UPS was running with the battery disconnected.

b. The charger has a finite reaction time when an instantaneous load cur-
rent change is required.

c. The fault on the inverter output without the battery tied in could cause
the DC bus to "spike" down to the trip level.

d. A short utility power loss would result in a DCUV TRIP (no battery con-
nected).

If the system were restarted with no observed problems, one could conclude that
the reason for the trip on "DC Undervoltage" was as stated above.

The above example was given to point out the value of exploring all possibi-
lities, especially external influences on the UPS, prior to going into the
unit for the purpose of troubleshooting the problem.

3.2.3 Troubleshootin , Rectifier/Char r.

3.2.3.1 Storage Alarms, Rectifier/Charger.

Some of the alarms will be stored when the alarm circuits are activated.
This means that the alarm lamp will continue to stay lit even if the initial
condition that caused the alarm no longer exists. The stored alarms can be
cancelled by pushing the UNSTORE ALARMS button. If the alarm condition no
longer exists, the lamp will remain off when the button is released, but,
should the alarm condition remain, the lamp will inmediately light upon .

releasing the button. Stored alarms are: DC OVERVOLTAGE TRIP, OVERTEMPER-

ATURE TRIP, CHARGER LOGIC FAILURE, GROUNDED DC BUS, FUSE, and LOGIC.

No other charger-related alarms are stored; thus the alarm lamp will go off
when the alarm condition no longer exists.



'3.2.3.2 Trip Alarm, Rectifier/Charger.* 08'.8
Alarm conditions that will cause the charger to trip off line are:

A. CHARGER POWER FUSE BLOWN

B. OVERTEMPERATURE

3.2.3.3 Trouble Isolation Charts Using Rectifier/Charger-Related Status Lamps.

The following charts and text are intended to guide the troubleshooter toward
the problem area with only the use of basic hand tools and a volt/ohm meter.

For location of components, see Figures 2-3, 2-4, and 2-6.

Each of the charts will be based on the observation of an alarm lamp followed
by a brief discussion of the alarm function.

CAUTION

Troubleshooting charts are a guide to show probable causes and most
effective cures. IN EACH CASE, IT IS NECESSARY TO PLACE THE CRITI-
CAL LOAD AND THE UPS IN A SAFE CONFIGURATION USING THE OPERATING
PROCEDURES OF SECTION 2 BEFORE REMOVING OR REPLACING ANY COMPONENTS
OR WORKING IN A HAZARDOUS PORTION OF THE UPS MODULE.

*Charger TRIP should not be confused with normal charger phase-off which
occurs when AC input is out of limits or transfer to bypass is initiated.
In the latter cases, the charger will automatically restart.
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3.2.3.3. 1 Fan Failure (Nonstored). See. Caution, Section 3.2.3.3.

0'5N C'$Tt

ALARM LIGHT
NOTED
(A13A21 BOARD)

LILITH

RECTIFIER I
CHARGER RUNNING*,
IS LOCAL RED ALARM
LIGHT ON RECTIFIER
LEG FROflT PANEL LIT?

DOWN

UPS

NO

REPLACE DEFECTIVE
FUSE ON A13A21
BOARD OR A13A21
BOARD

CHECK FUSE
ON RECTIFIER
LEG BOARD.
REPLACE IF
BAD.

OR

REPLACE FAN IN
RECTIFIER LEG.

REPLACE
RECTIFIER
LEG WITH
SPARE

*Fan Fail red light
alarms on legs are
normally lit when
rectifier/charger
is not running.

START UPS

SHUT DOWN

UPS

l
l

PROBLEM REOCCURS I

I

I

l
t

l

REPLACE LOGIC
BOARD IN
RECTIFIER LEG

A fan and/or fuse failure activates the fan fail alarm on the A13A21 logic board
and activates the summary alarm on'the control panel. The suranary alarm is in-
hibited during startup because leg fan fail normally indicates with the rect-
ifier not running. Leg fan fail sensing is in each leg and indicates loss of
current caused by power loss, blown fuse, or a fan's internal thermal protection.
All fan fail. inputs are processed directly by the A13A21 logic board.
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3.2.3.3.2 Overtemperature Trip (Storage). See Caution, Section 3.2.3.3.

MODULE TRIPPED.
CHARGER OVERTEMP

LIGHT NOTED.

VERIFY THAT
ALL FANS ARE
RUNNING

VERIFY THAT ALL
AIR FILTERS
ARE CLEAN

SHUT
DOWN

UPS

NO DOES ALARM
LAMP UNSTOQE?

CHECK THERMAL
SWITCHES IN
LEGS, CHARGER 8

INVERTER. RESET
TRIPPED SWITCH.
RESTART UPS

REMOVE 5
CHECK

ALARM OVERHEATING
REOCCURS LEG

ALARM
REOCCURS

CHECK
PERIODICALLY
FOR
REOCCURENCE

NO

.DOES THE LEG
FEEL MUCH

HOTTER THAN
OTHERS?

YES

CHECK WITH
OHMETER FOR

OPEN CIRCUIT
AT
THERMOSTAT

REPLACE
OVERHEATING
LEG

SHORT CIRCUIT
INDICATES
DEFECTIVE THERMAL
SWITCH;
REPLACE LEG

Normally closed thermal switches (one in each leg) are wired in series. "The
thermal switch will actuate when the heat sink temperature reaches approx-
imately 85oC. Switches are snap-action and must be manually reclosed by press-
in the small button located at the top of the s~itch.
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C8508
3.2.3.3.3 Charger Logic Failure (Storage). See Caution, Section 3.2.3.3.

ALARM, CHARGER
LOGIC LAMPS
NOTED

IS ALARM
ACCOMPANIED
BY A DC UNDER-
VOLTAGE ALARM?

YES NO

DOES DVUV
CONDITION
ACTUALLY
EXIST? CHECK
DC OUTPUT
WITH VM.

YES

DOES ALARM
UNSTORE?

IS OUTPUT
CURRENT
MAXIMUM?

NO

YES

YES

IF ALARM
OCCURS AT
RANDOM
INTERVALS

SHUT .

DOWN

UPS

UNIT PERFORMANCE
PROBLEM. CALL
FIELD SERVICE OFFICE
(SEE LIST, PART 1,
PAGE 1-6.)

REPLACE
LOGIC
BOARD
A13A3

DOES PROBLEM
STILL EXIST?

On Nodules 300ÃM and
larger, coryonent dc-
s1gnators are preceded
by a, 1 tn the charger
cabinet and a '2 tn
either converter cab)net;
e.g. ~ 1TZ or 2Tl3.

SHUT DOWN UPS
MODULE AND
REPLACE LOGIC
BOARD A13A1

The circuit that activates this'amp monitors output voltage and input
current. If output voltage is low, as would be the case during the recharge
of the battery after a utility power failure, this circuit senses that the
current should be maximum. If this condition does not exist, then "Logic
Failure" is annunciated.



3.2.3.3.4 DC Undervoltage Warning. See Caution, Section 3.2.3.3

DC
UNDERVOLTAGE
LAMP NOTED

DOES ACTUAL
UNDERVOLTAGE
CONDITION
EXIST (CHECK
D.C. OUTPUT
WITH D.C.V.M.)?

NO YES

C8508

SHUT DOh".i

UPS

NO

IS A.C. INPUT
CURRENT MUCH

HIGHER THAN
NORMAL? *

YES

NO
HAS UTILITY
POWER FAILURE
OCCURRED WITHIN
LAST HOUR?.

YES
REPLACE
LOGIC BOARD

A13A1 SHUT
00WN
UPS

REPLACE
LOGIC
BOARD

A13A2

IS INVERTER
LOAD
CURRENT
NORMAL?

NO

INVERTER
PROBLEM-
SHUT DOWN

UPS

CONDITION IS
NORMAL UNTIL
BATTERY VOLTAGE
COMES UP

YES ~
BATTERY CKT
OR OTHER
PROBLEM-
SHUT DOWN

UPS

~ Check with clip-on amneter.
On Nodules 3OOIO'nd
larger, contponent de-
s4gnators are preceded
by a "1" $ n the charger
cabinet and a "2" in
either converter cabinet;
e.g., 1TZ or 2T13.

This circuit will annunciate if the DC output voltage falls below a set
value. 'The DC undervoltage is 77.8% + 2% of the float voltage.



3.2.3.3.5 Battery Discharge (Nonstorage}. See Caution Section 3.2.3.3.

QQQQQ

ALARM, BATTERY
DlSCHARGE
LAMPS NOTED

YES

'S AC INPUT
VOLTSMETER
LOW/ZERO?

NO

NORtQL
RESTORE AC

SHUT DOWN

REPLACE
LOGIC BOARD
A13AI

LAMP STILL LIT

On Modules 300KL'nd
larger, conponent de-
signators are preceded
by a "1" in the charg'er
ca"ire and a 2" in
either inverter cabinet;
e.g., 1T2 or 2713.

SHUT
DOWN

UPS

REPLACE
LOGIC BOARD

A13A2

This circuit monitors several conditions to determine whether
"Battery Discharge" should be annunciated. Two conditions will
cause this circuit to annunciate:

Condition 1: AC power is available. AC input switchgear is
closed, and a charge failure condition (1ow DC output voltage

'ndcurrent) exists.

Condition 2: The UPS is in the "On" aede, and no AC power
is available; or the AC switchgear is open.
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3.2.3.3.6 'rounded DC Bus (Storage). See Gout)on Sect)on 3.2.3.3.

ALARM, BATTERY
GROUND LAMPS
NOTED

CAN ALARM
BE
UNSTORED?

YES

OPEN
BATTERY
BREAKER

YES
DOES ALARM
REOCCUR

AT RANDOM

INTERVALS?

DOES
ALARM
UNSTORE?

YES

GROUND

IN 3ATTERY.
ISOLATE 5
CORRECT

NO SHUT GOWN .

UPS

REPlACE
lOGIC BOARD

A13A1

ALARM STILL ACTIVE

GROUND IN
CHGR, INV OR

CONNECTING
CABLES

On lhdu1es 3006( and
larger, component de-
$ $ 9hators are preceded
by a "1" 3n the charger
cabinet and a '2" $ n
e1ther converter cabinet:
e.g., 1T2 or 2T13.

SHUT DOWN

UPS.
ISOLATE 5
CORRECT
GROUND

'h)s circuit Nonltors the DC Busses with respect to ground and w)11
annunciate $ f the resistance fa11s to approximately 100 K ohms.
Bu'1dup of .d)rt and ae$ sture on the tops of the Battery ce11s can
cause th)s circuit to annunc)ate.
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3.2.3.3.7 'harger Power Fust Trfp (Storage). See Caution Section 3.2.3.3:

TRIP,
CHARGER FUSE
LAMPS "

NOTED

SHUT DOWN

INVERTER
CHECK ARRAY OF TRIGGER
FUSES INSIDE TOP LEFT
CABINET;
F21A, 85C
F22'23'24

ONE QR NORE PLUNGERS OUT
OK

REPROVE LEG(S)
ASSOCIATED
MITH BLOMN

FUSE(S)

DEFECTI VE
SMITCH
(ONE PER
TRIGGER FUSE)

CHECK BATTERY FUSES
F7 5 FB (TRIGGER
FUSES F23 5 F24) NOTE
IF ONE OR BOTH HAVE
EXTENDED PLUNGER

VISUALLY h
OHNI CALLY
INSPECT FOR
BAD COMPONENTS

ALL K PROB NOTED

REPLACE
CHARGER LEG
GATE DRIVER

.BOARD, A1

ISOLATE AND
REPLACE
DEFECTIVE
SMITCH

REPLACE
LEG(S)

ONE OR

BOTH BAD

REPLACE POWER

8 TRIGGER FUSE(S)

CHECK FOR FAULT IN
BATTERY CIRCUIT

CHECK BATTERY
DISCONNECT
SMITCH FUSES.

Thfs circuit annuncfates the 1oss of one or sere of the power fuses
aenftored. Since a11 of the switches (kmnediately fn front of each trigger
fuse plunger) are alfred fn para11eI one east vfsually dettrmfnt ehfch power
fuse or fuses are c1eared by notfng which trigger fuse or fuses have an
exttnded plunger.
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3.2.4 Troublesnootin Inverter.

3.2.4.1 Storage Alarms, Inverter.

Most of the alarms will be stored when the alarm circuits are activated. This
means that the alarm lamp will continue to stay lit even if the initial condi-
tion that caused the alarm no longer exists. The stored alarms can be cancelled
by pushing the UNSTORE ALARMS button. If the alarm condition no longer exists,
the lamp will remain off when the button is released. If the alarm condition
remains, the lamp will imaediately light upon releasing the UNSTORE button.

Alarms that are stored:

d.

e.

AC OVERVOLTAGE TRIP

LOGIC FAILURE

f. FREQ. CONTROL FAILURE
("CLOCK FAILED") AND
"FREg. FAILED"

a. DC UNDERVOLTAGE TRIP

b. INVERTER LEG FUSE BLOWN

c. AC UNDERVOLTAGE TRIP (Slow)

g. DC OVERVOLTAGE TRIP =')" ~r ~

OVERTEMPERATURE

i. BATTERY GROUND DETECTION

j. CHARGER LOGIC FAILED

k. LOGIC POWER SUPPLY
FAILURE

1. FUSE BLOWN (BY TRIGGER
FUSE)

Alarms that are not stored:

a. DC UNDERVOLTAGE WARNING

b. OVERLOAD

C. FAN FAILURE

3.2.4.2 Trip Alarms, Inverter

Alarm circuits that will cause the UPS to trip off:
a. AC OVERVOLTAGE TRIP

b. AC UNDERVOLTAGE TRIP (SLOW)
after 10 sec

c. DC UNDERVOLTAGE TRIP

d. FREg. CONT. FAILURE

e. LOGIC FAILURE

f. INVERTER LEG FUSE BLOWN.

g. LOGIC POWER SUPPLY FAILURE

h. OVERTEMPERATURE

OVERLOAD EXCEEDING 13.5 min

3e13



Note that in a few cases a given alarm condition, when initiated,
agy cause not only its alarm lamp but also others to light, For
example, the loss of a leg fuse will light the INVERTER LEG FUSE
BLOWN lamp; it usually causes the DC UNDERVOLTAGE and AC UNDER-
vn<TarE l~~s to liight also. n

CP5as
3.2.4.3. Trouble Isolation Charts Using Inverter-Related Status Lamps

The following charts and tests are intended to guide the trouble-
shooter toward the problem area with only the use of basic hand tools
and a volt-ohm meter. For location of components, see Figures 2-4
thru 2-9. Each of the charts will be based on the observation of an
alarm lamp and followed by a brief description of the alarm function.
When referring to charts 3.2.4.3.5, 3.2.4.3.6, and 3.2.4.3.15, always
shut down the UPS (if not already tripped). Check fuses F1 through
F6 prior to beginning to troubleshoot.

3.2.4.3.1. Battery Undervoltage Warning (Nonstorage)

BATTERY UNDER-
VOLTAGE
WARNING
LAMP NOTED

SHUT
DOWN

UPS
YES

IS DC BUS
ACTUALLY
LOWER THAN
320V? (CHECK
WITH VOM)

IS CHARGER
STILL
FUNCTIONING

YES NORMALLY?

NO

SHUT
DOWN

UPS

IS UTILITY
POWER FAILURE
IN PROGRESS?

YES

NOT UPS
PROBLEM

SHUT
NO DOWN

UPS

GO TO
CHARGER
TROUBLE
GUIDE

PROBLEM
IN CHGR.
OUTPliT
CKT OR
DC BUS
CKT

ISOLATE
8 CORRECT

REPLACE
LOGIC
BOARD
A13A1B

On Hodules 3OOGi and
larger, component de-
signators are preceded
by a '1 in the charger
cabinet and a 2" in
either 5nverter cabinet..
e.g., 1T2 or 2T13.

This circuit uenitors the same DC reference voltage as the circuits
that are incorporated for DC UNDERVOLTAGE and DC OVERVOLTAGE. An
alarm is given when the DC bus voltage falls to a set va1ue, which
means that the battery will support the load for approximately
5 minutes before reaching the specified limit. The set battery under-
vNtage is 77.8%+2% of float voltage.



3.2,4.3.2 DC Undervoltage Trip (Storage). See Caution, Section 3.2.3.3.

DC UNDER-
VOLTAGE
TRIP LQ1P
NOTED

IS BATTERY
CONNECTED
TO UPS?

YES

CAN
ALARM
BE
UNSTORED?

YES

WILL UPS
RESTART
WITHOUT
TRIPPING
AGAIN?

NO

SHUT
DOWN

UPS

SHUT
DOWN

UPS

REPLACE
LOGIC
BOARD

A13A18

llCCQe»><

NO YES
YES

SHUT
DOWN

UPS

DETERMINE
WHY, THEN
RECONNECT
BATTERY

POSSIBLE
INTER-
MITTENT
PROBLEM
IN LOGIC
BOARD

A13A18

DOES TRIP
REOCCUR

AT RANDOM

INTERVALS?

REPLACE .PANEL
A18 (OR A5) AND
CHECK CONNECTIONS

REPLACE
LOGIC
BOARD

A13A21

PROBLEM
REOCCURS

SHUT
DOWN

UPS

This circuit monitors the inverter DC input voltage and trips the UPS if
the voltage falls to a set value. The UPS must be tripped at this point,
to prevent fuse losses since input current increases as input voltage
decreases. Sensing voltage foi operation of this circuit is obtained
from a divider network on the A18 pan (or A5 pan),which is supplied from
fuse F24. The set DC undervoltage is 68.5% + 2X of float voltage.
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3.2.3.3.3 DC Overvoltage (Storage). See Caution, 3.2.3.3.

(8~08 PI~Qr,

UPS ISDULE TRIPPED
5 DC OVERVOLTAGE
LAMP NOTED

DOES ALARM
LAMP UNSTORE?

YES . NO

RESTART UPS REPLACE
LOGIC BOARD
2A13A18

UNIT TRIPS
ON ACTUAL
HIGH DC
VOLTS

UNIT TRIPS
BUT DC VOLTS
NORMAL STILL DOES

NOT UNSTORE

REPLACE
LOGIC BOARD

A13A2

PROBLEM
REOCCURS

REPLACE
LOGIC BOARD

A13A18

STILL TRIPS
BUT DC VOLTS
NORMAL

REPLACE
LOGIC BOARD

A13A21

REPLACE
LOGIC BOARD

A13A3

PROBLEM
REOCCURS

REPLACE PANEL
A18 (OR A5) AND
CHECK CONNECTIONS

REPLACE
LOGIC BOARD
313A21

On Nodules 3006'nd
larger, canponent de-
signators are preceded
by a "1" in the charger
cabinet and a 2" in
either inverter cabinet;
~ .g., 1T2 or 2T13.

This circuit monitors the UPS Module link voltage and trips the unit if
the voltage exceeds a set value; Sensing for operation of this circuit is

'romdivider network, AISR10-A18RI3 (or A5RIO-A5RI3). The set DC overvoltage
is 111.3%+2% of float voltage.
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3.2.4.3.4 Inverter Leg Fuse Blown (Stored). See Caution, Section 3.2.3.3.

UPS TRIPPED.
INVERTER LEG
FUSE BLOWN

LAMP NOTED

WITH A VOM, CHECK
EACH LEG FUSE TO
IDENTIFY THE FAILED
FUSE(S

FOR EACH BLOWN LEG FUSE,
REMOVE ASSOCIATED
INVERTER LEG(S)

USING OHMMETER
CHECK FOR SHORTED
COMPONENTS IN
POWER SUBASSEMBLY
C IRCU IT(S)

NO BAD
COMPONENTS

MARK LEG(S), THEN
SWAP WITH LEG(S)
FARTHEST LOCATION
FROM ORIGINAL*

REPLACE FAILED
LEG FUSE, THEN
RESTART UPS

REPLACE
FAILED
LEG(S)

BAD
COMPONENTS
NOTED

ARE FUSE(S) CLEARING
RANDOMLY OR IN LARGE
NUMBERS?

REPLACE
LOGIC
BOARD
A13AB

NO

IF FUSE(S),
IS IT ASSOCIATED
WITH MARKED RE-
POS ITIONED LEG(S)

YES

REPLACE MARKED
LEG(S) ASSOCIATED
WITH BLOWN FUSE

*For modules 100 KW and up, each leg fuse protects a "leg pair." Since
each power fuse isolates two legs, it is difficult to tell which leg is at
fault if no internal components are obviously defective. One method of iso-
lation is the moving of the legs to different locations. As an example assume
that the fuse supplying legs A5 and A6 cleared, and no internal components are
found faulty. First mark both legs, then remove legs Al and A12. Insert leg
A5 into position Al and leg A6 into position A12. Insert leg Al into position
A5 and leg A12 into position A6. Replace fuses and restart the UPS. Now, if
the fuse supplying positions Al and A2 clears, you can conclude that leg A5
is defective and if the fuse supplying positions All and A12 clears you can
conclude that leg A6 is defective.

This circuit annunciates the 'loss of one or more leg fuses by sensing abiiormal
voltage across the fuses, tripping the UPS and storing this alarm if the
fuse voltage exceeds 70 V.
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3.2.4.3.5 AC Undervoltage Trip (Stored )."~™See Caution,, 3.2.3.3.

UPS TRIPPED.
AC UNDERVOLTAGE
TRIP LAMP
NOTED.

DOES ALARM NO

UNSTORE?

I

YES

DOES WIT
VOLTMETER
SHOW OUTPUT
DURING 10
SECONDS?

YES
NO

AFTER
)0 SEC

WHEN INVER-
TER STARTS TO
PHASE ON, DOES

UNIT TRIP
IMM="DI ATELY

OR WAIT APPROX.
10 SEC. THEN
TRIP?

IMMEDIATELY

REPLACE
L'OGI C

BOARD
A13A18

IS VOLTAGE
STABLE OR

ERRATIC?

STABLE

ERRATIC
REPLACE
LOGIC
BOARD .

A13A12

PROBLEM
STILL
EXISTS

PROBLEM
STILL
EXISTS

REPLACE
LOGIC
BOARD

A13A18

REPLACE
LOGIC
BOARD

A13A9

PROBLEM
STILL
EXISTS

REPLACE
LOGIC
BOARD

A13A8

PROBLEM
STILL
EXISTS

REPLACE
LOG'C
BOARD

A13A21

On Nodules 300KM and
larger, cenpynent de-
sfgnators are preceded
by a "1 $ n the charger
cabinet and a 2 $ n
e$ ther converter cab[net;
e.g. ~ 1T2 or 2T13.

This circuit monitors unit output voltage and trips the unit if the
voltage falls below 92K. Since thy unit output is affected by many logic
boards, the best method of troubleshooting is direct substitution of
logic boards (trial and error. method). Also check fuses associated with
sensing, F37,.F38, and F39.
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3.2.4.3.6 AC Overvoltage Trip (Stored) . See Caution, 3.2.3.3.

UPS TRIPPED.
AC QVERVOLTAGE
LAMP NOTED.

DOES
ALARNi
UNSTORE?

YES

CHECK FUSES
F19, F20 5 F21,

IN INVERTER
(REMOVE AND
CHECK WITH V.O.M.)

FUSE(S)
BAD

YES
PUT VOMi FROM

NEUTRAL TO
ANY INVERTER
PHASE, RESTART
UNIT. DOES
VOLTAGE EXCEED
110K VAC WHEN

TRIP QCCURS?

NO 4Nk
A13A18

PRQBLENi

STILL
EXISTS

REPLACE
FUSE(S)
RESTART UNIT

FUSES
CLEAR
AGAIN

REPLACE
PAN R26

FUSES
CLEAR
AGAIN

CARE FULLY .CHECK
MIRING 5 CONNEC-
TORS TO

A26 PAN

FUSES GQOO

FUSES DON'
CLEAR-PROBLEM
STILL EXISTS

PROBLEM STILL
EXISTS

REPLACE
LOGIC
BOARD

AI3A12

REPLACE
LQGIC
BQARD

A13A9

REPLACE
LOGIC
BOARD

A13A21

On lkdulea 3MKi'nd
larger, component de-
signator a are preceded
by a "1" in the charger
cabinet and a "2" in
either inverter cabinet;
e.g.. 1T2 or 2T13.

This circuit monitors the inverter output voltage and trips the unit if
the output voltage exceeds 110%. Output sensing for the VI Control Logic
( A13A12) is obtained from the inverter output busses, brought through
fuses F19 - 21 and into the A26 pan. The A26 pan interfaces ~ith the
card cage to provide sensing voltage required by the A13A12 logic.
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3.2.4.3.7 Clock Failed {Stored) . See Caution, 3.2.3.3.

85k )Q )~ ~v'..i

CLOCK FAILED
LAMP NOTED

DOES ALARM UNSTORE?

YES NO

RESTART UPS

PROBLEM
REOCCURS REPLACE

LOGIC BOARD

AI3AB

PROBLEM

STILL EXISTS

REPLACE
LOG I C BOARD

AI3A9

On Hodules 3000'nd
larger, component de-
s$ gnators are preceded
by a "1" in the charger
cabjnet and a '2" in
either converter cabinets
e.g., 172 or 2T13.

PROBLEM
STILL'XISTS

REPLACE
LOGIC BOARD

A13A21

This circuit monitors the clock timing signals. Deviation, such as a miss-
ing clock pulse, results in an )mediate trip signal.
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3.2.4.3.S Frequency Failed (Stored),. See Caution, Section 3.2.3.3.

FREQUENCY
FAILED
LAMP NOTED

DOES ALARM UNSTORE?

, HO YES

PROBLEM REOCCURS
IMMEDIATELY ON

RESTAPT OF UPS
MODULE?

NO YES

REPLACE
LOGIC BOARD

A13A20

.REOCCURS

INTERMITTE-

NTLYY

REPLACE
LOGIC BOARD

A13Ag

PROBLEM
STILL
EXISTS

REPLACE
LOGIC BOARD

A13A21

On Hodules 3006'nd
larger, component de-
signators are preceded
by a "1" in the charger
cabinet and a 2" in
either inverter cabinet;
e.g., 1T2 or 2T13.

This circuit monitors the Inverter output frequency and is active whenever
the output voltage is within normal limits. Mhile being adjustable, this
circuit is factory set normally to input frequency + 1.5 Hz.
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3.2.4.3.9 Logic Failed (Stored). See Caution, Section 3.2.3.3.

LOGIC
fAILED
LAMP
NOTED *

REPLACE
LOGIC
BOARD

A13AB

PROBLEM
STILL
EXISTS

REPLACE
LOGIC
BOARD,

A13A9

PROBLEM
STILL
EXISTS

REPLACE
LOGIC
BOARD

A13A21

On Hodules 300'nd
1arger, component de-
Signators are preceded
by a "1 in the charger
cabinet and a 2" in
either inverter cabinet;
e.g. ~ 172 or 2T13.

*It is recotmended that an oscilloscope be used to view leading and lagging
triangle waveforms at A13A5 test points. If waveforms are acceptable, the
problem is probably in the A13A8 board. This testing can be performed with-
out the inverter running.

This circuit nanitors the timing signals developed in the A13AB and A9 logic
boards as well as the gate drive. signals, developed in the A13A8 logic board,
that are fed to the inverter leg SCRs. Monitoring is done by the. A13AB logic,
and tripping by the A13A21 logic.
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3.2.4.3.10 Logic Power Supply Failure (Nonstored}, See Caution, Sect. 3.2.3.3.

LOGIC POWER SUPPLY
FAILURE ALARM

OBTAIN NEEDLE-
TYPE PROBE
FOR VOLTMETER

OPEN CARD CAGE
DOOR ( A13) SO LOGIC
MOTHERBOARD WIRING-
IS ACCESSIBLE

VOLTAGE AT PINS
5 AND 35 SHOULD
BE +17 VDC OR
GREATER.

YES NO

SEE.DRAWING 110-
615'«249 FOR PIN
LOCATIONS ON

LOGIC BOARD
A13A18

CONNECT ONE METER PROBE
TO CARO CAGE FRAME (GND),
HAVE OTHER PROBE READY
FOR CHECKING. OBSERVE
METER POLARITY. EXERCIS.
CAUTION NOT TO SHORT
ANACENT PINS. DAMAGE
COULD RESULT.

VOLTAGE AT PINS
6 AND 36 SHOULD
BE -1? OR

GREATER.

YES

REPLACE
LOGIC BOAPD

A13A18

RE PLACE A27
NO- RELAY 5 POWER

SUPPLY PANEL

REOCCURS

On Nodu1es 3006'nd
1arger, cceponent de-
signators are preceded
by a 1" in the charger
cabinet and a "2" in
either inverter cabinet;
e.g., 1T2 or 2T13.

This circuit monitors the positive and negative 20 VDC power supplies
located on the A27 panel. Monitoring and tripping are performed on
the A13A18 logic card.
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3.2.4.3. 12 Ov rload (Storage). See Caution, Section 3.2.3.3.

0"ERLOAD
LANP
NOTED

IS UNIT
OUTPUT CURRENT
AT, OR ABOVE
FULL LOAD
RATING?

YES
INDICATION
IS NODAL.
REDUCE
LOAD

REPLACE
LOGIC
BOARD

'13A12

On Nodules 300KV and
larger. component de-
signators are preceded
by a 1" in the charger
cabinet and a "2" in
either inverter cabinet;
e.g., 1T2 or 2T13.

This circuit monitors output cur'rent via current transformers in the
inverter output circuit. The indicator will light if output current
rises to a value above full load. The A13A12 logic board monitors
and sends out the corrmand to annunciate. Time at overload is monitored
by the A13A21 logic board; if this alarm is not corrected, the UPS

is tripped in approximately 12 min.

3.2.4.3. 13 Overtemperature Trip (Storage). See Caution, Section 3.2.3.3.

Refer to Section 3.2.3.3.2 for procedure. The entire procedure is applicable
to the inverter legs.
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3.2.4.3.14 Fan Failure (Honstored). See Caution, Section 3.2.3. 3.

FAN FAlL ALARM
LIGHT NOTED
(A13A21 BOARD

ARITH INVERTER
RUNNING ~ IS
LOCAL RED
ALARt! LIGHT
ON LEG FRONT
PANEL LIT.

5HUT
OOQN

UPS

REPLACE
LOGIC
BOARD
A13A21

ON 160 KX AND LARGER
UPS, IS A%ER "FAN
FAILURE'AMP ON

THE PANEL ABOVE THE
INVERTER LEG LIT?

CHECK FUSE ON

INVERTER LEG
BOARD. REPLACE
IF BAD.

OR

I

~ Fan Fail red light
alan'n legs are
normally lit Men
converter $ s not
running.

REPLACE
DEFECTIVE
FUSE OR FAN

REPLACE FAN IN
INVERTER LEG

START UPS

PROBLEM
OCCURS

REPLACE
INVERTER
LEG NITH
SPARE

SHUT DOM
UPS

OR

REPLACE
LOGIC BOARD
IN INVERTER
LEG

A fan and/or fuse failure activates the fan fail alarm on the A13A21 logic board
and activates the senary alarm on the control panel. The sunmary alarm is in-
hibited during startup because leg fan fail normally indicates with the rect-
ifier not running. Leg fan fail sensing is in each leg and indicates loss of
current caused by power loss, blown fuse, or a fan's internal thermal protection.
Failure of the large fans (160 N and larger) mounted behind the legs are in-
dicated in pairs on the panel above the legs. The large fan fail sensing utilizes
comparison of current flow between two fans to initiate alarm. 'All fan fail
inputs are processed directly by the A13A21 logic board.
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3.2.4.3.15 NO BREAK TRANSFER READY (Nonstorage). See Caution, Sect. 3.2.3.3.

NO BREAK
TRANS FiR
READY
INDICATES
II

NO I I

CHECK BOTH INV.
OUTPUT VOLTS AND
SYNC BUS VOLTAGE,
VOLTAGE SHOULD BE
WITHIN 10m OF
EACH OTHER

V 'BUS OR
NO INVc,RTER REGULATICX

PROBLEM

USING EXTENDER CARD,
ON CARO A13A20
MEASURE VOLTAGE TO
FRAME OF TP6 (INV
OUTPUT) AND TP7
(EXT SYNC REF)

NO VOLTS ON

INV (TP6)

NO VOLTS ON

SYNC REF {RP7)

OPEN RUN

IN CARD CAGE

BOTH
HAVE
VOLTAGE
OK

MEASURE VOLTAGES
AT A13A20TP6
AND A13A20TP7
(SHOULD REMAIN
AT +12 VDC FOR

5 MINUTES)

VARIES
PERIODI CALLY

'NOT TO
SYNC
REPLACE
LOGIC BOARD.

A13A20

PROB

REOCCURS
REPLACi
LOGiC
BOARD
A13A9

OK

REPLACE LOGIC
BOARD A13A20

On Hodules 3004: and
1arger, component de-
signators are preceded
by a '1" in the charger
cabinet and a "2" in
either inver ter cabinet;
e.g., 1T2 or 2T13.

This circuit monitors the sync bus (or critical bus) and inverter sources and
indicates when voltage level and phase relationship are within specified
limits. Changes in inverter or utility voltage level, inverter or sync bus

frequency, and synchronization of inverted'- sync bus will cause the lamp to
go out. The output breaker will be locked out until this condition is
corrected.
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3.2.4.3.16 Capacitor Fuse Blown (Nonstored). See Caution, Section 3.2.3.3.

ALAPA-
INVERTER FUSE BLOMN
LIGHT ON. (A BLOWN
CAPACITOR FUSE IS
SUNQRIZED ON THIS
LIGHT. )

CHECK ALL
TRIGGER FUSES
FOR EXTENDED
PLUNGERS

RECORD DESIGNATOR
NUMBER(S) OF ALL
TRIGGER FUSES THAT
HAVE EXTENDED
PLUNGERS AS WELL AS
YOGIN'USE INDICATED
BY TRIGGER FUSE

IF FUSES BLOM
AGAIN, REFER
TO SCHEMATIC
DIAGRAM TO
LOCATE COMPONENTS
ASSOCIATED WITH
BLOWN FUSES

REPLACE BLOWN
FUSES; THEN
RESTART

SHUT
00MN
UPS
MODULE

SHUT
DOWN

UPS
MODULE

CHECK COMPONENTS
Ah'D MIRING FOR
SHORT CIRCUITS
AND GROUNDS

IF NO SHORT
CIRCUITS OR
GROUNDS ARE
FOUND, REMOVE
CAPACITOR
MODULE BUT
00 NOT TOUCH
CAPACITORS

ARE ANY CAPACITORS
'SHORTED, LEAKY, OR
SHOW VISUAL EVIDENCE
OF SWELLING?

REMOVE FUSE(S)
AFTER VOLTAGE
HAS DRAINED
BELOW 3 VDC

CHECK FOR
VOLTAGE ACROSS
CAPACITORS
WITH DC

VOLTMETER

YES

REPLACE
DEFECTIVE
CAPAC ITOR (S)

NO

RFPLACE
FUSES AND
RESTART UPS

The loss of a capacitor fuse is usually indicative of a shorted or leaky
capacitor. This can be isolated with an ohmeter but will require removal
of the cap busses since all caos are connected in parallel.
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3.2.4. 3.17 ACUV Slow.

This alarm is associated with the AC output of the inverter. The output is
monitored and an ACUV command is issued in an undervoltage condition. This
circuit is affected by many logic boards and by the sensing fuses F37, F38,
and F39. The best method of troubleshooting is direct substitution of logic
boards (see troubleshooting tree) and checking the fixes previously mentioned.

3.2.4.3. 18 Control Battery Discharge/Off (nonstored). See Caution, Section
3.2.3.3.

CONTROL BATTERY
DISCHA."Gc/OFF LAMP

ON, 2A13A21 PC CARD

(WITH UPS OFF)

VERIFY THAT
CONTROL BATTERY
BREAKER 2A27CB1
IS CLOSED

NO CLOSE 2A27CB1

CHECK FOR 120 VAC
AT A27CB2 In A27CB3

YES

CHECK FOR

AVAILABILITY
OF AC INPUT
POWER

YES NO

CHECK POWER SUPPLY
INPUTS ON 2A27
PANEL

'ES

RESTORE AC
INPUT SOURC=

POWER

OVERLOAD ON POSITIVE
OR NEGATIVE 20 VDC
POWER SUPPLY;
CORRECT

FAILED POSITIVE
OR NEGATIVE 20 VDC
POWER SUPPLY;
REPLACE

Zener diodes A27A1VR1 and VR2, in series with relay coils A27A1K4 and K8 and
fed by the utility or alternate source, monitor the output of power supplies
PS3 and PS4. Zener diodes A27A1VR3 and VR4, in series with relay coils
A27AlK12 and K14 and fed by the inverter output, monitor power supplies PS1

and PS2. Logic power supply breaker A27CB2 controls the input to PS1'and PS2,
and A27CB3 controls the input to PS3 and PS4. Circuit breaker A27CB1 dis-
connects the battery from the logic power bus. A control battery discharge
signal occurs if both A27CB2 and A27CB3 are open or are not supplying power
and if A27CBl control battery breaker is open.



3.2.4.3.19 Utility Sync OK LED Off

CHANGE
A14A1

PRESS "LAMP
TEST" A14A1 FAIL

GOOD

CHECK
A13A21
SYNC TO
UTILITY
LED

IS BYPASS
FREQ.
AND
VOLTAGE
THERE?

NO CHECK
EXTERNAL
TO UPSOFF

YES CHECK TO .

SEE WHETHER
BYPASS
IS WITHIN
LIMITS

CHECK
EXTERNAL
TO UPS

NO

CHECK
A34
J1-10
FOR

A
GROUND

YES

CHECK
WIRING
PLUGS

THROUGHOUT
CONTROL
WIRING

YES
NO CHANGE

A34
On Nodules 300Ki'nd
larger, ca...ponent de-
signators are preceded
by a 1" in the charger
cabinet and a "2" in
either inverter cabinet.
e.g., 1T2 or 2T13.
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Lamp "ON" indicates that the UPS is receiving a sync-to-utility comand.
Comand exists when the bypass source is within voltage and frequency
limits and the critical load bus is within a close phase difference with
the bypass source.
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3.2.5 Hints On Other Problem Conditions

In some instances an unusual condition arises that may be directly associated
with a given alarm lamp. The text that follows may assist the observer or
troubleshooter in determining where to start and if the observed problem is,
in fact, a problem.

3.2. 5. 1 Meters

Meters, like other electronic gear, can become faulty. Erratic and jumpy
needle movement may be due to a sudden sensitivity to vibration. Try pressing
a finger against the meter to lessen vibration or, in the case of voltmeters,

, put your own YON across the meter terminals to see whether the YOM needle
follows the panel meter need/e. Gener ally speaking, if the meters are
accurately following true changes the unit will trip, transfer the load to
the utility source, or issue forth the unmistakable audible noises associated
with erratic changes in voltage and current.

3.2.5.2 Erratic Inverter Output

'rratic or unstable output voltage can be difficult to isolate. The logic
circuitry would be a good starting point when trying to isolate such a
problem. Output voltage control is accomplished by varying the phase relation~
ship of the firing of the lagging leg (A2, 4, 6, 8, 10, & 12) SCR's with
respect to the firing of the leading leg (Al, 3, 5, 7, 9, & 11) SCR's. The
phase relationship is generated in the A13AS and A13A9 logic boards. The
ACVI Control (Al3A12) looks at unit output and issues the control commands, in
analog form, to the A to D converter logic-(A13A9) which, in turn, converts
the analog signals to digital signals. 7he A to 0 converter then issues control
commands, in digital form, to the Gate 'Timing Logic (A13A9) which controls the
phasing via the A13AS logic board. Output frequency control is accomplished by

"the circuits included on the A13A9 Timing Logic. Any one of the above logic
boards can cause the output to be erratic.

3.2.5.3 UPS Module Mill Not Start

. Try pushing MODULE, OFF button, then push MODULE, ON button again. Both
charger and inverter should be rechecked using the following questions as
a guide:

a. Are logic supplies energized?

b. Have all trip alarms been cleared?

c. Are all logic boards seated properly in the connectors? The logic
boards are all interlocked so that the unit will not start if one
is missing or loose.

d. Are all pa..el and leg,plugs mated properly?

e. Are all switches sn the proper position?
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f. Is the AC input breaker closed?

pr 508~>C

g. Are the input AC voltage and frequency OK?

Key things to replace are:

a. The A27 panel in the inverter.

b. The A13A1 logic card in the A13 card cage.

c. The A13A3 logic card in the A13 card cage.

3.2.5.4 Unit Controls

In some instances it is necessary to use the provided card cage door-mounted
potentiometers to "touch up" output voltage levels. There are two controls of
this nature, one for the charger and one for the inverter.

The one for the charger (A13R3, 3-decade) is used to control the level of the
charger DC output voltage. The failure of this potentiometer to change output
voltage is usually associated with a problem in the A13A2 logic card. The volt-
age control potentiometer (A13R2. 2-decade) for the inverter is used to change
the level of the inverter AC output voltage. The failure of this potentiometer
to control may be the result of a problem in the A13A12, A13A9, or A13AS logic
cards.

Both of the control potentianeters have a very slow reaction time; so, if ad-
justments are needed, move the potentianeters only a very short distance, then
wait (at least 30 seconds) for the unit to react fully.
One more very important note concerns the potentiometers located on the logic
cards themselves. These potenticmeters should never be touched. The logic cards
are set under laboratory and test conditions that. cannot be duplicated in the
field; attempting to adjust these potentiometers will almost certainly worsen
or add to the existing problem. If in doubt about a logic card, replace it.
3.2.5.5 Fuse Loss Annunciation

Critical fuses are either monitored by or are the trigger type. These fuses
have plungers which, when extended, depress a normally open switch, which then
completes the annunciation circuit and lights the alarm lamp.

If, in the process of troubleshooting a given problem, all gathered data indi-
cate that a fuse has cleared, yet none of the trigger fuses have extended
plungers, do not hesitate to check the suspected fuses with an ohrrrneter (or
voltmeter if the circuit is energized). If the plunger inside a trigger fuse
is binding or misaligned, it is possible for the fuse to blow without the
plunger extending itself. Although this possibility is quite remote, it isstill a possibility.
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3.2.5.6 Erratic Charger Output
I

Should the charger output beccme erratic in nature, the first ccmponent to
suspect would be a control board, A13A2 or A13A3. In some instances an SCR

may break over at low voltage without a ccmnand from the gate drivers to fire.
In other cases a gate driver may begin to issue erratic firing comnands.

The SCR that breaks over at low voltage levels'r receives an incorrect, or
erratic, firing'comand will usually be indicated by random jumps upward in
output voltage and current. In est instances the inverter is not affected
since the battery buffers this to a ~lar e degree, but it could trlp the
inverter off line. This condition warrants immediate attention.

The most apparent symptom of this is the audible "thumps" from the Charger
accompanied by quick, upward movement of the DC voltmeter and/or ameter.
One method of isolating the problem leg is to obtain a clip-on ammeter and
observe the AC input current to each leg.

The cables to be monitored can be identified according to the following
module KM rating breakdown:

25, 30, 60, 100, 180, 250 N.
he AG input cables to a rectifier'leg are attached to a bus connector

which protrudes from the leg; these are the cables that must be nnnitor d.

300 330 400, 450 600 Gf
Each rectifier leg has a bus connector (the DC output) and three AC input
cables that enter the leg through bushings; these are the cables that
must be mnitored.

The rectifier leg that houses the problem SCR will exhibit surges in AC current
'each time the "thump" is heard. The problem .leg can cause variation to occur
in other legs but to a much lesser degree. The leg should be replaced or
repaired.

3.2.5.7 Charger Input Current Unbalance

Dur ing periodic recording of meter readings and lamp status one may notice
that the AC input current, which was balanced the last time readings were
taken, is quite unbalanced now. This is usually a direct indication that one,
or more, of the leg SCRs have stopped firing.

Unlike the previous problem no change in output voltage or current is likely
to be noted, but the situation warrants imediate attention since the failure
of one or more;legs to pass current means that the other legs must work much

harder to maintain the required voltage and current levels and, under heavy
load conditions, could cause fuse clearing in other legs.

AC input currents to the charger should stay relatively balanced (within 1'5 A)
and, again, the clip-on ameter'monitoring the three AC input currents to each

leg is a good method for isolating the faulty leg. The faulty leg circuit will
pull much less or no AC current when compared with the other legs. As in the
previous problem replace the leg.
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101 710 341-77223
105 710 021

TABLE 3-2. FUSE CHART

~ ~>r<

C Q5f 'Q

REF e DES IG)

Fl-6

F7) 8

Fl1-19

F20-28, 42-44

F29

F31, F32 5 F33

F34-39

F40, 41

F45-48

F49, 50

F65

VALUE

400A, 700V

800A, 130V

15A) 600V

5A, 600V

800A, 500V

300A, 130V

15A, 600V

2A, 125V

200A, 600V

2A, 125V

3A, 125V

TYPE

A70P400

A13XBOO

GFBB15

TI-600

A50P800

A13X300

GFBB15

313002

A60X200

313002

313003

NFR ESB NO)

2 A128 307 016

2 A128 302 028

A128 304 012

2 A128 104 038

A128 308 021

A128 302 019

A128 304 012

A128 102 004

2 A128 304 001

4 A128 102 004

4.. A128 102 005

A1A1F1, A1A1F2

A2A1F1-A7A1F 1

A18F9, F10 5
F1 1

A26Fl 8 F2

A27F1-F4

1A, 250V

lA, 250V

15A, 600V

2A, 250V

5A, 125 V

GJV-1

GJV-1

GF 8815

314002

313005

1 g28 103 091

1 g28 103 091

3 A128 304 012

A128 103 083

A128 102 007

All fuses are Category 1, coamon, available from local'ources.

I ~

I',
I ~

NFGR CODE: 1-BUSSNNN) 2-CHASE SHANUT) 3-GENERAL ELECTRIC) 4-LIMELFUSE
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101 710 341"77223
105 710 021

TABLE 3-3 (Continued)

NKF. QES IQQTION

A26A1

A27Al

K7BTl-6

Bl

B2

CB1

CB2

'B3

8 CB4

Ll

L3 thru L8

L9, L10, 5 Lll
R1 A-RIE

RV1 thru RV6

KSCRIPTI ON

AC Ff lter Panel

Load Gf vfsfon 4 Interface Panel

Component Card

Logic Power Supply 8 Relay Panel

Component Car d

Control Battery (6-V units)

System Terminal Board Assy

Static Switch Leg

Gate Drfve Card

Static Switch Contro1 Assy

Fan

Fan

Circuit Breaker, 150A, Auto

Circuit Breaker, 800A, NA

Circuit Breaker, 400A, NA

For Fuses, see Table 3-2

Reactor, 100 uH

Reactor, 21 uH

AC Choke, 12th Trap

Resistor, 250 Ohm, 225 Q

Shunt

Varfstor, 130 VlNS

Switch, Toggle

Swftch, Pushbutton

5 101 072
/-

5 153 10l

204

0 3

S 101 618 912

5 101 250 424-77223

5 101 072 189

5 101 250 406-77223

A 151 101 011

A 151 101 012

B 122 134 004

B 122 136 037

B 122 135 023

S 121 212 024

5 121 101 170

S 121 111 032

A 141 120 021

B 136 403 112

A 141 923 146

A 145 102 007

h 145 302 006

PART Nl¹SER

S 101 618 106-77223

5 101 618 918-77223

5 101 072 140

5 101 618 008-77223

fThese batteries shou1d be rep1aced at 4year intervals.
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101 710 341-77223
105 710 021

TABLE 3-3 (Continued)

REF, DESI GHATIGH DESCRIPTI OH

C85CG 2456

PART HUNBER

T3

T4

Transforrrer, Output Power

Transformer, Input Power

Transformer, Interphase

T10-12

T14, 15

T17, 18, 20, 21

CFR1-2

A42

A41

CFX1, 2

K2,. K6

K3, K5

Rll A, B, 5 C

Transformer, Current, 400:5

Transformer, Current, 300:5

Transformer, Current, 200: 1

Charger Failure Relay

Suamary Alarm Board

Blocking Diode Board

Charger Faulure Transductor

Rel ay

Rel ay

Low Yoltage Relay, 105 Y

Resistor, 1 ohm, 50 M

T5-7, 13, 23-25 Transformer, Current, 300:5

D 149 114 146

S 149 165 085

S 149 165 088

B 149 208 155

B 149 208 150

B 149 208 149

B 149 208 144

S 101 440 103

S 101 250 611

S 101 250 506-77223

B 134 230 010

A 140 103 051

A 140 104 084

S 101 085 512

A 141 115 085
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APPENDIX A
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The direct current input of the UPS is provided w'ith parallel blocking diodes.
These diodes provide isolation of the UPS rectifier circuit from the user's DC

supply. Upon loss of normal AC input to the UPS rectifier, DC power will be
supplied from the user's DC supply via blocking diodes in the positive DC
input circuit of the UPS.

Indication of blocking diode conduction is accomplished by forward and reverse
current-sensing relays CFR1 and CFR2. Current in excess of 200 mA in either
direction will cause CFR contact operation and annunciation on UPS control
panel lamp DS31 (.Item 53) along with alarm relay operation by relays K4 (batt-
ery operation) and K3 (customer's remote alarm relay).

This alarm condition indicates either 1) Conduction in the forward direction
upon loss of UPS AC input (input to inverter supplied by DC source), or
2) Conduction in the reverse direction upon failure of the blocking diode due
to a short.
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APPENDIX C
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This OC low voltage relay nenitors th OC supply voltage on the UPS side of
breaker CB2. Contact operation occurs when OC voltage at this point drops
below 105 VOC.
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