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0 COMMON
REASON FOR CHANGE

Partition: RCTS CATS No.: 040847 "Evaluate commitment in letter 102-02091-WFC/TRB/
DLK,Attachment 1, Section I.b., Par 7 and provide compliance with CATS action sheets that implement
the commitment." Action Ol: "In letter 102-02091, APS committed to provide updated information
to the NRC on Exide and Holophane inverter availability by 01/31/92."
DESCRlFTION OF CHANGE

LhsrriuQun
This revision (2) incorporates updated availability data obtained for the time period of June 1990 through
November 1991. This information was prepared in a manner consistent with that specified within the body
of the original calculation.
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his calculation is performed as part of the PVNGS response to NRC Inspection Report 90 -121. Pages five,.„
d six of that report provide failure data on Holophane, Exide and Emergi-Lite units. The 'data is presented

n a reliability basis, e.g., 4 of 4 Holophane units (100%) failed in Unit 1 in 1988. The conclusion is drawn
at the. emergency lighting is not reliable.

ile the failure numbers used by the NRC in the report are an accurate reproduction ofdata provided to the
RC in the June 29 1990 letter, their method of portraying failures can be misleading. The purpose of this

tudy is to provide a more proper way of portraying the failures of the Holophane units.

.0 SUMMARY

n average unavailability indicator was developed. The unavailability indicator for each component (and
oup of components) is calculated for a specific time period by dividing the total number of unavailable

ays by the total number of days in:the time period. Thus, a value of zero means a component was always
yailable. A value of one implies a component was never available. This method is basically the method em-

loyed by INFO (Ref. 1) to monitor the readiness of important safety systems to respond to oK-normal events
r accidents.'n availability indicator is obtained by subtracting the unavailability from one.

e resulting average availability indicators for the various units and Holophanes as a whole, based on a time
eriod from June 29, 1989 to June 30, 1990 are as follows:

Unit.1: 0,99
""'Unit'2:0.95

Unit 3: 0.87

Unit Average: 0.94

.0 "CRITERIAAND ASSUMPTIONS

here are no applicable design criteria, design assumptions, codes, standards, or other requirements for this
alculation. The basic equation used to calculate the average estimated unavailability for a Holophane unit is

o divide the total number of unavailable days by the total number of days in the selected time period

he details involved are described in Section 5.

wo assumptions are made in this calculation. The first assumptions deals with estimating the calendar date

hen the Holophane failed. Following an accepted reliabilityapproach the failure is'assumed to have occurred
-'d-poirit between the"last date the'component is known to have been operational and the component failure'."

iscovery date. The second assumption is that is for each Holophane unit there are no failures in the time pe-
'od from the last Holophane unit test to 6/30/90. This is the assumption as made for INPO's safety system

navailability monitoring, i.e. ifthe failure is not observed then it assumed that there has not been a failure.

41040V Rcv. I2.85 0741.900100 PD/50
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e input data for this calculation is a series of failure data for each Holophane unit that identify the failure dis
overy date, the component repair date, and the last date that component is know to have been operational. This
nformation is used to calculate a known unavailable time and an estimated unavailable time as described in
ection 5.1. The failure data is based on a review ofHolophane work orders performed by an EED Electrical
sk force related to Emergency Lighting. A series of graphs were prepared which depict the work order history
fthe Holophane units for the time frame June 29, 1989 to June 30, 1990. These graphs serve as a visual aid

d help document which work orders contain information relating to failure data. They are provided as Ap-
endix A.

he failures were compared with Holophane failure evaluations previously described to the NRC in Reference
.The results of that comparison follow.

Unit 1: QBN-001 - consistent with Reference 2.

Unit 1: QBN-002 - consistent with Reference 2 -the failure date here is one day earlier than in Reference 2
since the that is the day the new batteries were installed.

Unit 1: QBN-003 - consistent with Reference 2.

Unit 1: QBN-004 - consistent with Reference 2.

Unit 2: QBN-001 - consistent with Reference 2.

Unit 2: QBN-002 - consistent with Reference 2 with the following exception. An 8 hour discharge test was
supposed to have occurred prior to Unit 2 restart on 6/29/89, but did not occur until 7/3/90. This is treated as

4 days ofunavailability.

Unit 2: QBN-003 - the failure on 05/11/90 described in Reference 2 has since been reclassified as no failure.

Unit 2: QBN-004 - the failures on 12/29/89 and 5/I I/90 described in Reference 2 have since been reclassi-
fied as no failures.

Unit 3: QBN-001 - consistent with Reference 2 with the clarification that the 3-11-90 event is not a failure.

Unit 3: QBN-002 - consistent with previous evaluations.

Unit 3: QBN-003 - consistent with Reference 2.

Unit 3: QBN-004 - consistent with Reference 2.

e failure data is contained in Table 1.

.0 CALCULATIONAND RESULTS

.1 Method

e/ n unavailability indicator was developed to quantify the readiness of Holophane units to respond to situauons
which they would be required, The indicator for each component (or any group of components) i's calculated

or a specific time period by dividing the total number of unavailable days by the total number of days in the
'me period. Thus, a value of zero for a component means the component was always available. A value ofone

41040V Rcv. 1 245 0741.900100 PD/SO
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cans a co po ent was neveravai e. is met is asica y t e met emp oy y to momtor
e readiness important safety systems to respond to off-normal events or accidents.

e method requires the development ofknown and estimated unavailable time periods. The known unavail-
ble time periods are the times a component is not available for service when the beginning and ending time of
e unavailability due to a failure are known, i.e. failure discovery time and repair time respectively. The esfi-
ated time periods are the average times a component was in a failed state prior to failure discovery. This time

s estimated as one-half time interval measured from the last time the component is know to be operable to the
me it is discovered as failed. Thus, for a component which failed an eight-hour discharge test, the estimated
navailable time would probably be one-half the time since the last successful eight-hour discharge test for that
omponent. A more recent preventive maintenance would be used ifa determination could be made that the
pecific failure mode would have been detected by the maintenance. The unavailable times described above are

nly those stemming from events judged to be component failures.

.2 Scope

The scope of this evaluation includes all Holophane Units in Units 1, 2, and 3. The time period begins on June

9, 1989 (Unit 2 restart). The process of determining failure dates, repair dates, and last known available dates

equites extensive review of work orders, These work orders are not intended for this purpose and chronologi-
al reconstructions can be difficultand time consuming. The selection of 6/29/89 as a start date for this calcula
on is based on it being both representative and recent. An end date of 6/30/90 was chosen as the conclusion of
e time period for this study. The basis for the selection of this end date is that it allows for an extended history
ithout having to consider open work orders. Although the limited time period is based on time and resource

onstraints, a one-year period is considered adequate to estimate Holophane availability,

.3 Calculation Process

)

e calculation process used is straight-forward. For each failure event, three dates are required as input data:

e failure discovery date, the component repair date, and the last date the component is known to have been

vailable. The time between the failure discovery date and the component repair date is the known unavailable
ours as discussed in Section 5.1. The estimated unavailable time is one-half the time between the last time the

omponent is known to be available and the failure discovery date. An exception to this calculation of the esti-

ated unavailable time is made for cases in which the estimated unavailable time period is prior to the June 29,
1989 start date, In those cases, the estimated unavailable time is taken from the start date to the failure date.

e calculated known and estimated unavailable days are shown with the input data in Table 1. Once the
own and estimated unavailable days are determined for each component, they are entered into a spreadsheet

hich: (1) totals the known and estimated unavailable days for each component; and, (2) calculates the compo
ent average unavailability indicator by dividing this total by the total time period for the component (366

ays). The spreadsheet also sums the unavailable days and the total time periods for all the components in a

nit, and then calculates a unit average. This process is repeated for all three units. A Holophane overall plant
nit average is calculated. The spreadsheet calculations were manually verified. The spreadsheet is duplicated

'n Table 2.

41040V Rcv. 12.85 0741.900100 PD/50
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The resulting average availability indicators for the various units and Holophanes as a whole, based on a time
period from June 29, 1989 to June 30, 1990 are is follows:

Unit 1: 0.99
Unit 2: 0.95
Unit 3: 0.87
Unit Average: 0.94

6.0 REFERENCES

1. August 30, 1989 Letter from Terence J. Sullivan of INPO to WilliamF. Conway Enclosure 2

2. August I, 1990 letter from W. F. Conway to J. B. Martin: 161-03373-WFC/WFQ

3. December 27, 1991 letter from W. F. Conway to J. B. Martin: 102-02091-WFCfl'RB/DLK
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. n u a an a cua e nownan s 1ma e navaia e ays

quipment ID iscovery Repair

Date Date

Last Known Unavailable Unavailable Unavailable

Available Date Known Days Estimated Days Total Days

1EQBNN01

1EQBNN02

1EQBNN03

1EQBNN04

No Failures

08-May-90 26-May-90 08-May-90

No Failures

No Failures

18 18

EQBNN01

EQBNN02

EQBNN03

EQBNN04

05-Mar-90 16-Mar-90 22-Nov-89

29-Jun-89 03-Jul-89 29-Jun-89

No Failures

No Failures

11

4

51.5

0

62.5

4

EQBNN01

EQBNN02

EQBNN03

EQBNN04

i29-Jun-89 25-Jul-89 29-Jun-89

No Failures

03-May-90 18-Jun-90 05-Oct-89

07-Feb-90 .16-Feb-90 07-Feb-90

26

46

9

105

0

26
e

151

9

The actual discovery date was June 8. The June 29 date is the start time for the availability evaluation.

41040V Rcv. 12 85 0741-900100 PDj$ 0
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a ono an an v

qIIipment ID Known

Unavailable

Days Days Days

Estimated Total

Unavailable Unavailable Required

Days

Average

Availability

EQB..01

EQB..02

EQB..03

EQS 04

Totals

18

18

0

18

0

18

Average Unit Availability

100.0%

95.1%

100.0%

100.0%

984%

i

EQS 01

EQB 02

EQB 03

EQB 04

Vitals

0

15

51.5

51.5

62.5 366

4 366

0 366

0 366

66.5 1464

Average Unit Availability

82.9%

98.9%

100.0%

100.0%

958%

EQS 01 26

EQB 02 0

EQB 03 46

EQS 04 9

Totals 81

105

0

105

26

0

9 366

186 1464

Average Unit Availability

92,9%

100.0%

58.7%

976%

lant Totals 114 156$ 270$ 4392

Average Plant Availability

4104OV Rev. 1245 0741-900100 PD/$0
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WORK ORDER HISTORY GRAPHS
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CO

CO

DATASTART DATE ~ 6/29n9 (L'hTf2 RESTART)

~ 00S6'717c ()I/n9 ~ 1nn9) MONIHLYIN3 PECIIONITEST OK

~00M967 ()/29n9 ~ 108/19) IMPLEMENfDCP SFE OD 023. INCREASED
LOADON UPS. (REF. WOc St~~)

4 00370115 (lnn9 ~ tnln9) Modem(LY LNSPEC(ION/ TEST Of.

4 0037cc)c (1/)ln9 ~ 9nn9) MON t)ILYINSPECAON ITEST OK

~ 00331104(10/)n9 ~ 10/cn9) MONIHLYLNSPECttONITESf OK

9 00312256(I OS/19 10/2$ /19) 6 HOUR DISCHARGE TEST OK

4 00)91c79 (1187n4 lln'184) Moht)Q Y INsPEclloN/TEsT oK
4 00317941 (Il/1789 ~ lt/22n9) (CM)ABhOR 4!ALLOADDDICATIONI'0 laIPACf ON ILLUAQNASIOi,

~ 00392547 (I2ntn9 ~ 12/21/19) MONTHLYTNSPECIION/TEST OK

4 00397741 (I/19/90 ln9/90) MONIHLYL(SPECIION /TEST OK

r~t (2nc80. 285/90) MOhTHLYLNSPECTIONITEST OK

~ 00403975 (3/21/90- 3/D80) MONTIQ Y LNSPECtlON ITKSTOK

a 004) 0531 (cn 380. c/1680) S.HOUR DtSCHARGE TESI'K

ff)

K

CS

Cf)

C0

z R

t C"

F'

aa
C/2 CIS

O tA

/0 wC ~
~™~o

R
A
o0~.z

0< 0
~ i4~ ~ ~

Z

~ i
%0

v
CI ~ a

i 5

C/2

4 00c'10535 (5880 ~ Slc/90) MOht)Q Y ENSPECTION ITESf OK

CO 9 00415006 (5/3080 ~ 5/3080) MONOQ Y EN SPECI)ON ITEST OK

~ (OI29671 (6/1280 ~ 6/1280) (CM)TYPE ANDWATTAGEUGHT TNS PECllON /Of

~ 00'Mt) (6/2680-6/2380) iIONTIQY LNSPEC(lON /TEST Of

Nl

lA

cl
EL

c

O

C

(
C
I

07

l7
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S hhL/Lfn Ro)ger)
CI(LcCRED BY:C I
Yovan Luki

c

DATE:

( )" /C
SL'IIII:Cr,

ALCULATIOX OF HOLOPHAKE
YAILABILITY

SI (EL I NO..
Page 19 of 20

JOB NO.:
13-NC-QB-200

I

I

I

I

I
I
I

00

00

tFO

00

C/2

OO

O
'C
00

Ag

CD

CD

~ Omd)$ $$ (6n9/$ 9 ~ df)C/$ 9) $ HOUR DLSOIARGE TEST OK

DATA START DATE ~ 6/29n9 (UhTT 2 RESTARl)

~ Omd) l)d C!nn9 ~ 7nn9) MohYHLYINSPECI)ON/TEST OK
~0036(967 (7/29/$ 9 ~ I0|9n9) IMPLEME.'iT DCP )FEW> 023. INCREASED

LOADON(PS. (REF. Woc )Id($6)

e 00$ 70IL6(ln/$9 ~ lnl/$9) MONll(LYD/SPECI)ON/TESTOK

~ 00376475 (Ihl /$ 9 ~ 9/I /$9) MONOC Y LN'SPEC)ION ITEST OK

~ Om)LICO (IOhn9 ~ IOh/$9) MON))LLYNSPECllohl'IKST OK
$ 0m)61$ $ Uohnl - )09n9) 3 HOUR DISC)LARGE TEST (REF. Wo )dl967) OK

4003$ 54I5 (Ilnn9 LI/2n9) Mor:n(LYINSPECILON/TEST OK

l00)9 I67) 0 2/I/$9 ~ ISnn9) MohTHLYDC)PEClloN ITEST

Ol'00395763

(I/I/90 I/I/90) MoÃtHLYLNSPECILON /TEST OK

~ 00/070c9 (2/6/90 ~ 2/6/90) MONI)C Y D(S PEC)1 ON ITKST OK

~ 00:m977(3/2!/90 ~ )M/90) hloh HLY LNSPECI)0!//TKST0K

9 OOCO) 97$ (lh/90 ~ lh/90) Moh ALLYINSPECILON /TEST: BATTERY CELL ~ 4B HAD A 5 PL!T POST Wo ~ )92637
LNTIIATEDTO REPLACE BATTERl'ELLFAILUREOF ITSELF WOLllDN()T HAVEPREVE'vTED I ~ HOL:R

ILLUMDIAT)ON.

~ 00ll0536 (I/l9/90 ~ 4/20/90) MohlHLYDI S PECnoV /TEST OK

+ C4CS

C

~ C/2 C/2

~ ~
Ch

CD
1/I

C4~ K

-~ A

~oR

~ C)

z
A
o
O

O<2
pPw

heel

3

4o )~
v

C ~
Cf~ ~

GO

C
(I)

n

C

$ 00lIOS)9 (5h/90 ~ 5/3090) 3 HOUR DISCHARGE FAILED(AFTER d <$ HOURS} W0 + <30333
TO INSTALLBATTKRIESI UPS AS PART OF SITE MOD $$ M4)D 007

~ OOLI$5)l (5/6!90 ~ 6/III9NREPLACED BATIKRYCELL ~ lB ANDOTl(ERS 70 RESOLVE WO+ A105)9 $ HOUR
DISCHARGE RE)EST UNDER Woe ~ LO)39 FAILED.SITE MOD )SM4)D407 TO SE INSTALLED

UhT)ER Wo r 43033$ , To REPLACK UPS AND SATIERIES

~ OOCI)6(o ()n9/90 snI/90) Moma Y INSPECI)ON/TEST

~ OOC)0) 3$ (6fl5/90 ~ 6/20/90) DISTALLEDSATlERIES IUPS AS PARI'F 5ITKMOD 3$ M4)047!.
ALSO USED TO RESOLVE Tl(E FAIL'4|CE S)EN)IF)ED SY Wo ~ l!0539. RES)DRED 6/I$ I90

$ HOVRDISCHARGETKSTOK

Vl

(
Cl
(

Cg $7

C

C
Ca

C

C)
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C)IECKED BY:-
Yovan Lukic

DAl'h

'7 —I 7-((O
DATE:

q zz/yu

Sl:BJL'CI;

ALCULATION OF HOLOPHANE
VAILAB ILITY

S IIIXTNO .

Page 20 of 20

)OB NO
13-NC«QB-200

OO
~ 00365337 (6/19/79-6/22/19) 1 ~ HOUR DISCHARGE TEST OK

DATASTART DATE ~ 6/29/19 (UNIT2 RESTART)

C13

'a
OO

C)

OO

OO

+A
CD

«

CD

3

CD

~ '

003701 17 (I/I/39- 3/II/19) MONTHLYLV SPECI) ON ITEST OK

~ 00374476(II)II(9 ~ 9/I/79) MONTHLYLVSPECIION/TKSTOK

~ 0033))06(10/2/39 Io/4/39) MONTHLYB(SPEC)TON/TEST OK

4 001:1951 GO/9/19 ~ IIP2/l9) LEDS OLT OF CAUBRATloN(NOIMPACTONILLUMLVATION

4 (63 1561 6 (III22/19 ~ 11/22/19) MONTHLYIN SPEC(IGNI TEST OK

4 00391679 ()2/2/39 ~ 'I2/2/19) Mo:iIHLYD/5PECIION /TEST OK

~ CO)95764 (I/5BO- I/5/90) MONTHLYIN SPECI)ON I TEST OK

~ 70400)02 (2/6BO ~ 2/20BO) I HOB I)IPi(ARFr.156P&~% Ki'%R'01PzPi8s.
~ 00403303 (2/3BO ~ 20 4 4«)! DiTIIATKDTO RX FAI'LTYLED ANDFOUND FAULTYPOWER SUPPLY. RF PLACED

POWER $ 27P Y. S.C.D BOARD AiDLOAD DISPLAY BOARD TO RESTORE IPiTi. 3(AINTEliANCE

ERROR. POWER SUPP Y DAMAGEDBYTECH. ~ DELAYLVGEITLVGPARTS. RESTORED 2/I 6BO

~ 00403979 (LOIBO ~ SEBO) MONTHLYEVSPECTION ITEST. LiTTIALBBFV LOW C ..S

VDC) AD/USTEDTO 27.92 VDC. ADEQUATEMARGINFOR I ~ HOUR ILLUMLVATI0!V

~ 004: I 60 (4/)BO ~ 4/I/90! (CM) L>TTHADA FALSE LOADDEDICATION (30. 90%3 TIG~ED
LOOSE CONNECOON. WOULDHAVEPROVIDED 1 ~ HOUR IU.UMLV ATION

~ Ool03910 (4/)BO ~ 4/SBO) MoliTHLYINSPECIION ITEST OK

~ Ool IOS 37 (4/I9BO ~ 4/24BO) MO)iTHLYINSPECIION ITEST OK

~ 00423114 'IilB0 ~ 5/IBO) (C M) UNTT HAD A FALSE LOADD'DIGATION (609i). TIGHTENED lOOSE
Mb.iECTIONONDISPLAYBOARD. WOULDHAVE PROVIDED I ~ HOUR ILLU30NATION

4 00413691 (5/2 II90 ~ 5/21 BO) MONTHLYIN5 PECIION ITEST OK

KF3 Z ia~0~

~« i«

t ~c'
UU

U cncn

/0 ~C g
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A

~ A

C)

0

0< 0V ax
pP

K12 ~
iM

C 5

K

~ 00429 173 (6/I2BO ~ 6/I3/90) (CM) FLUORESCE'iT LAMPIN 3 PECllON OK

~ 004 2117 (6/11/90 ~ 6/25BO) MONTHLYINSPECiloN /TEST OK
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ENGINEERING SKE'I'CH PAD REVISION 02
IIY:

John R. Wadella
DA'I'I!

06 Jan 92
CIIECKED IIY: gr Q DATL':

Sandra K. Guy 08 Jan 92

SL'IDI!CI

CALCULATIONOF HOLOPHANE
EiVIERGENCY LIGHTING UNITS
AVAILABILITY(1991)

SillJ: I NO

Page 21
lOIII'O

13-NC-QB-200

TABLE - 3

INPUT DATAAND CALCULATED

KNOWN AND ESTIMATED

UNAVAILABLEDAYS

(1991)
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''iGINL'L'RINGSKL"I'CH PAI) REVlSION 02
IIY

John R. Wadella
l)A'II.

06 Jan 92
CIIECVIIDIIY, DATE;

Sandra K. Guy 08 Jan 92

!II 'IIJI.C I

CALCULATIONOF HOLOPHANE
EMERGENCY LIGHTINGUNITS
AVAILABILITY(1991)

S I IEI;I';I(),

Page 22
Jou No

13-NC-QB-200,

TABLE3. Input Data and Calculated Known and Estimated Unavailable Days

Equipment ID Discovery
Date

Repair
Date

Lust Known
Avuiluble Date

Unavailable
Known Days

Unuvuiluble
Estimated Days

Unavailable
Total Days

LELH.
1EQBN001 '12-Junc.90 l8-Junc-90 12-Junc-90,
'navailability duc to thc implcmcntation of'Site Modification ¹SM-QD-007.

1EQBN002 '01-Aug-90 l2-Aug-90 0 I-Aug-i)0
.¹09-Nov-90 16-Nov-90 09-Nov-90

Unavailability duc to thc implcmcntation of Site Modification ¹SM-QD-007
¹ Unavailability duc to battery rcplaccmcnt / rctcst (Rc: WO ¹00448 I 38)

1EQBN003 '12-Junc-90 17-Junc-90 l2-Junc-90

Unavailability duc to thc implcmcntation of Site Modification ¹SM-QD.007.

1EQBN004 «02-Aug-90 14-Aug-90 02-Aug-90
Unavailability duc to thc implcmcntation of'Site Modification ¹SM-QD-007.

ll
7

12

11

7

12

~I< Z-"
2EQBN001 ' l -Oct-90 25-Oct-90 l 1 -Oct-90 14

Unavailability duc to thc inlplcmcntation ol'Site Modification ¹SM-QD.007.

2EQBN002 08-0ct-)0 22-Oct-)0 (6-Oct-90 14

'navailability duc to thc implcmcntation ol'Site Modification ¹SM-QD-007.

2EQBN003 '04-Oct-90 l 8-Oct-90 04-Oct-<)0

Unavailability duc to thc implcmcntation of Site Modification ¹SM-QD-007.

14

2EQBN004 «02-Oct-90 15-Oct-90 02-Oct-90

Unavailability duc to thc implementation of Site Modification ¹S M-QD-007.

13 13
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ENG INL'LI(INGSKL"I'CH PAI)
IIY.

John R. Wadell
Duel'I:

06 Jan 92
CIKCKEDuY: q>+ DATu:,

Sandra K. Guy 08 Jan 92

5 Cl Ill.C I SI II!I;I NO

CALCULATIONOF HOLOPHANE Page 23
EMERGENCY LIGHTING UNITS jou ~o.:

AVAILABILITY(1991) 13-NC-QB-200

TABLE3. Input'Data and Calculated Known and Estimated Unavailable Days (continued)-

Equipment ID Discovery
Date

Repair
Date

Lust Knwvn
Available Date

Unuvuilable
Known Days

Unavailable
Estimated Days

Unavailable
Total Days

UHIH
3EQBN001 '12-Junc-90 20-Junc-90 12-Junc-90

'navailability duc to thc implcmcntation of Site Modification ASM-QD-007.

3EQBN002 02-Aug-90 17-Aug-90 02-Aug-90 15 15

'navailability duc to thc implementation of Site Modilication NSM-QD-007.

3EQBN003 '16-Junc-90 19-Junc-90 16-Junc-90

~ Unavailability duc to thc implcmcntation ol'Site Modification ASM-QD-007.

3EQBN004 ~02-Aug-90 08-Aug-90 02-Aug-90 6

'navailability duc to thc implcmcntation of Site Modification NSM-QD-007.

BIO.OOV kcc. I2 IIS 074I 900l00 I'D/$0
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EN G I5 LLRIYG EKE'I'CH PAD REVISION 02
IIY;

John R. Wadella 06 Jan 92
CI IECI'Ia)IIY:,t DATE:

Sandra K. Guy 08 Jan 92

SL;IIIE( I

CALCULATIONOF HOLOPHANE
EMERGENCY LIGHTING UNITS
AVAILABILITY(1991)

SIII0: I YO

Page 24
JOB NO

13-NC-QB-200

TABLE - 4

CALCULATIONOF UNIT
AND

0
PLANT AVAILABILITIES

(1991)

41000V Rev. 12 SS N41 900100 I'D/50
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L'NG1NL'LRINGSKE'I'CH PAD

BY'ohn
R. Wadella

DATI.

06 Jan 92
Cl)LLLCKLDBY: ~ r ~

DATL'andra

K. Guy 08 Jan 92

SI.)ill:('I

CALCULATIONOF HOLOPHANE
EiNIERGENCY LIGHTINGUNITS
AVAILABILITY(1991)

TABLE4: Calculation of Unit and Plant Availability

REVISION 02
Slu!I:I'o„

Page 25
)OB NO

13-NC-QB-200

E uipment ID
Knoven

Unavailable
Days

Estimuti.d
Unavailable
Days

Tutu]
Unuvailuble
Days

«Required
Days

Average
Availability

L5JZJ.
1EQBN001
]EQBN002
] EQBN003
]EQBN004

Totals:

6
18

5

]2

41

6
18

5

12

4]

518
518
518
518

. 2072
Avcragc Unit Availability:

98.8%
96 5%
99.0%
97.7%

98.0%

Ll5IH
EQBN001
EQBN002

2EQBN003
2EQBN004

14

14

]4
13

14

14

14

13

518
518
518
518

97.3%
97.3%
97.3%
97.5%

To tais 55 0, 55 2072
Avcragc Unit Availability: 97.4%

3EQ
3EQ
3EQ
3EQ

Totals

X2
BN001
BN002
BN003
BN004

8

15

3

6

32

8

]5
3

6

518
518
518

. 518

2072
Avcragc Unit Availability:

98.5%
97.1%
99A%
98.8%

98.5%

128 128 6216 97.9%

Required days 01 Junc 1990 through 01 Novcmbcr 1991 (5]8 days)

4)O.OOV Rc«. 12.SS 074) 900)00 PD/50
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L'NG I NL'L'RING SKE'I'CH PAD REVISION 02
BY

John R. Wadella 06 Jan
92'III!CKL'D

BY: DA1'IB

Sandra K. Guy 08 Jan 92

SOBII:( I

. CALCULATIONOF HOLOPHANE
EMERGENCY LIGHTINGUNITS
AVAILABILITY(1991)

5 IB!I;I'.'iO

Page 26
JOB iNO

13-NC-QB-200

TABLE - 5

AVAILABILITYCOMPARISON

(1990 - 1991)
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L'NG INL'ERING SKL"I'CH PAD REVISION 02
IIY

John R. Wadella
'A'I'Il

06 Jan 92
CIII:.CKH)IIY: ~~ DATI!:

Sandra K. Guy 08 Jan 92

TABLE5: AvailabilityComparison

5 Ia!I:I'o
CALCULATIONOF HOLOPHANE Page 27
EMERGENCY LIGHTINGUNITS IoIII o.:
AVAILABILITY(1991) 13-NC-QB-200

Equipment ID Previous Calculation
June 1989 - June 1990

Present CalculatIon
June 1990 - November 1991

1EQBN001

IEQBN(N)2

1EQBN003

IEQBN004

100 0%

100.0%

100.0%

9S.8%

96.5%

99.0%

97.7'7o

UNITAVERAGE: 98.8%% 98.0%

2EQBN001

2EQBN002

2EQBN003

2EQBN004

98.9%

100.0%

1$ ) ()%

973%

979%

979%

97.5%

UNITAVERAGE: 95.5'i'c 97.4%

3EQBN001

3EQBN002

3EQBN003

3EQBN004

100.(]';c.

58.7%

97.5%

98.5%

97.1%

99.4%

9S.8%

UNITAVERAGE: 87.3% 98.5 /o

93.8o/o 97.9%

4 I0 OOV Rcv. 12 SS 07 'I 9OOIOO PD/50
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Sandra K. Guy

)ATB:

DATI
'6 Jan 92

08 Jan 92

SI:0 JI!CI

CALCULATIONOF HOLOPHANE-
EMERGENCY LIGHTINGUNITS
AVAILABILITY(1991)

S IIll!TAO

Page 28
JOB NO

13-NC-QB-200

APPENDIX - 8

WORK ORDER HISTORY GRAPHS

(1991)
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~00419921 (04/12/90) ln purncncacim ofSM4) D407, lnsiauc4 )ic Inerses
~004)0545(04/15/90) Perform PrelindasryCharte ofDaunies lnnsiied in liPS

DPR 4)M901 tyriuen for Dcfcairc Ceil 5A
~004)1191(04/19/90) Rernored ond Rcploccd Dcfcalrelaucry 5/I

KOo)91ll (07/05/90) MenMy I/rPeaim, Test Kull)l

KO440721(04/2b90) MenMyinsfeainn,TaA 4041112

KO441924 (00/I Tno) MaeMy lnspeaim. ToA 4041112

400444211 (I(IO9/90) MenMy1efeakn.'6 A 40411)l
~004442)0(10/09/90) PcrfannNSss Slooch Discharfc Tcsi,T st40)STIS

~00449159 01/04/90) Meshiy Insfcalm. Tost s041112

4 IO455592 (I7/04/90) Moar hiy Insyeabe, Tash 4041112

~cas $9505 (01/01/91) Mnrshly I~ TaA s0411Tl
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~00c42$ 55(0$ /29n»Rcpi«an Dmmu ua/t lifT)pc Dolor

~00a74 des (Oon 4/91) MesMy inspcatsh Tha so4117 2

~OOC1911 ~ (0$n 4/91) MesMy lnspoaicr. TaA lOlllTl
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Vw
pcg$ ,

aye

s'or,cv I

MaX

ks)

YA,
f4''
c'g~t)t

a/0

tQ'g)
\C~k

.ss/a,,

C~y@P'

w

F

na

h

C
$1:

n

cn

0
n

r.

~s

R.

a'

I
w

cr

s 2Ã g/0 p)

a A

<o/0 Ka~R
R A

C)0'Z 0O

~0

(t). ~ (.

oH
e (,0 ~

K
'z
n
o

Q)

OO

cno 8
'2o r

3
O

cr

(ta

I= Or) I

rp
=I O

p
us rut p

z

O
K

)I
cso

pRs.
O
/p

8

C3
R

Rnn
R
M

U

XI
m

ff)
0
K
Ci
PsS



t

jI

I
l



C
~ON29665 (N/I2/90) lsa pea Sarcsccsn litleIhtssrcs, work nmptctsd. Lrnpts rctdsccd u cctetrrk

4ONSNIS (Od/14/90) Chack Lmts innaked In ftasrca, Rnnsscd and rcptaccd incnnect tarn(is.

~ON 29129 (07/I0/90) Mccshly Supccttcn. Task rN1292

4004) I907 (M/0Vld) Imytcmcn tasks af SMQD4107s Iutettcd ness tsscst crh
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~ON41929 (0985/90) Mnmhty Inspccttan. Task 041292

~ON419)0 (09/27/90) Meath ty Inspection. Task 4N I 29

~00444225 (10/24/90) hkst hly lmscct ion, Task 4041197,,'turd ucrskc asset ttsk en celt 5h and
0 0FV ~ 27JIrdc (hghh

~00445150 (IVII/90)Open a(reek lancry strinS contatskg 1 aRcrka 5A and 5th Replaced all UTS
lattcriu ssd rctcucd.

~ON51514 (I I/27/90) MreMy5 pecttcan, Tuk 4N1292

~00455 Ml(IVII/90) Mosthly Inspections Task 4041292

'004dt

ST I (Ot/2091) Msr*tyhnpcction. Task rN I292

4CO447S44 (02/04/91) I'crfonn SIC4tosth Dischude Test, Tos'1 405)524

~0744)022 (OVII/91). Mnmhly Intpacttcsh Tuk rNI~
~004745M (02/M/91) Tree Mcshoot tLe 1 sr are Ph 44kst4s Prohtcms Tree hleshaottsk rcecalcd

loose cosscctksr preucm M cond.

~ON)069) (ID/II/91) Mcmhly InsPcctinh Tuk rN I291

400474644 (04'16/ll) >loathly Inspections TasL 4041\')1

400442554 (05/Ot/91) Carfare'tc.Meath Dkcherke Trts Task POS)524
400447554 (05/I5/91) Replace eO 1 shuts sstsh lbrk 111 type
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