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Exhibit ,page— of
UNIT STATUS

Unit 2 was at B0X power at the time of the 2A diesel start
failure. -Unit 1 was at 100X power. No equipment related to the

diesel test out of service.

EVENT DESCRIPTION

On July 11, 1990, diesel generator 2A was being tested during a
routine surveillance per procedure 14980-2. The right air bank
was isolated for the July test of the left air bank. When the
engine start button was pushed by the control room operator, the
engine began to roll with starting air. The engine rolled twice
and stopped, according to the local operator in the diesel

room. The engine failed to start. The diesel was declared
inoperable and the Technical Specification action statement was

initiated.

On July 5, 1990 a similar event occurred when diesel generator
1B failed to start. The causes and corrective actions of this
event are consistent with the DG 2A incident of July 11, 1890.



TROUBLE SHOOTING

The seizing of these air start valves was discovered by a "pop

test"” performed under the manufacturer’'s direction. This test

applies approximately 100 psi of air to the starting air valve

at the engine subcover. An audible sound can be heard on valve
opening and closing, if the valve is not sticking. All valves

initially noted to be sticking were machined to a tolerance of

0.002 to 0.003 and retested with no problems found.

The engine was started and loaded to 100X and maintained until
temperatures stabilized. The "pop test” was re-performed with
seven air start valves still indicating problems. One cap stud
was untorqued during cap removal for inspection when we heard
the piston pop open. A few other caps were loosened with the
same results. All caps were removed on the problem cylinders
and placed on a true flat surface. Some were found to be warped
and all had irregular bore surfaces. All caps were replaced and
pistons machined to approximately 0.003.
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ROOT CAUSE:

Diesel genmerator 2A failures to start due to starting air valve
piston seizure within its associated cap assembly appears to be
the result of marginel clearance between the piston and cap.
This condition exists apparently due to manufacturer machining
process which allow uneven bore conditions on the cap and in
some cases caps with flanged surfaces which are not flat.
Secondly, the tolerances specified by the manufacturer were
0.001 to 0.003 between piston and cap. This clearance may have
been sufficient for ambient temperature but did not allow for
expansion of the piston inside the cap during engine standby or
operating conditions or to overcome any machining

irregularities.

The event critique team determined that ineffective corrective
actions exists with respect to the ability to resolve Diesel
Generator start problems. The July 11, 1990 start failure of DG
2A was the fourth occurrence of this problem. A troubleshooting
MWO had been written but not yet implemented. The third failure
of DG 2A occurred on April 20, 1990. An event critique team was
not convened after this failure contrary to the policy
established as a result of the SAE event critique.



CORRECTIVE ACTIONS

All Diesel Generator 2A air start pilot valve pistons have been
verified to move freely inside the cylinder walls. Fop tests
are to be performed immediately on Diesel Generators 2B, 1A and
1B to demonstrate freedom of movement. Any sticking conditions
noted will be appropriately corrected. Additionally,
Maintenance Procedures 28714, 28713, 28575, and 28576 are being
revised to include provisions for pop tests during each
refueling outage.

To minimize the possibility of sticking, Engineering i=
assessing the gap minimum clearance distance between the piston

and cylinder walls. Any changes in the desired minimum gap
clearance will be reviewed against recorded gap distances for
Diesel Genmerator 1A, 1B, and 2B for possible replacement. Also,
changes to the minimum gap clearance will be incorporated into
Maintenance Procedures 28714, 28713, 28575 and 28576.

During the next scheduled tear down of Diesel Generators 1A, 1B,
and 2B, the surfaces of the air start pilot valves will be

checked for machining irregularities that could lead to sticking
conditions. Replacement or reconditioning will be performed as

necessary.

To correct the problem of ineffective corrective actions noted
as a result of four Diesel Generator failures to start, the
event critique team recommends that the policy of having event
critiques for Diesel Generator failures should be continued
until plant management determines that Diesel Generators are
sufficiently reliable. This policy was established as a
corrective action from the 3/20/90 SAE event.



IV. ANALYSIS OF EVENT

Diesel Generator 2A is one of two independent power sources
that provide power to class 1E busses. During the time the 2A
diesel engine was under investigation, the redundant 2B diesel
generator was capable of performing its intended function The
plant entered an action statement for technical specification
3.8.1.1 which requires initiating a plant shutdown if the diesel
cannot be made operable within 72 hours.

Prior failures of this engine may not have been fully
investigated to ensure the causes of the failures were found and
corrected. The results of this investigation indicate that
there existed a manufacturing or installation error that
resulted in deformed air start pilot valve cylinder. The
deformity revealed itself in a random patiern. The effects of
the deformity could only be observed on an engine start after
the engine had been shut down from a previous run and the engine
stopped with a particular combination of faulty pilot valve and
crankshaft position alignment. There were a total of T
cylinders with questionable air start pilot valves.

On a normal attempted restart with the air start pilot valve
malfunctioning, the 5 second burst of air was not adequate to
start the engine rolling over. The burst of air was adequate to
change the alignment of crankshaft position and faulty pilot
valves so that any subsequent attempt to start the engine would

be successaful.

Based on the availability of the redundant 2B diesel at the
time the 2A diesel was declared inoperable and the fact that the
2A diesel should have started under emergency conditions, there
was no adverse effect on plant safety or the health and safety
of plant staff or the gemeral public.
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i, EVENT DESCRIPTION

EVENT DATE a!,.!q% NIT ___ 2 EVENT TIME_ cz2. o
| DEFICIENCY CARD NUMBER 2 -Go - o7

(IF REQUIRED)

2. TYPE OF EVENT
A.  REACTOR TRIP ( ) F.  RADIOACTIVE SPILL/
B.  FORCED REDUCTION () UNCONTROLLED RELEASE ()
C.  PLANT TRANSIENT ( ) 6.  LIQUID INVENTORY LOSS ( )
D.  ESFAS ( ) H.  OTHER SIGNIFICANT EVENT ( o7
E.  PERSONNEL CONTAMIN  ( )

3. EVENT REVIEW TEAM CALLED OUT: TIME __ o aco

SAER INFORMED: TIME

CORPORATE DUTY MANAGER INFORMED: TIME

4. DATA COLLECTION ASSIGNMENT _ 5 D . .. o aw's

s. DATA: FOR REACTOR TRIPS COMPLETE 10006~C, AND GIVE A COPY 70 THE EVENT

REVIEW TEAM. FOR ALL OTHER EVENTS, COMPLETE THE SECTION 5 THROUGH 16
AND PERSONAL STATEMENTS.

STATEMENT

ACTIVITY PERFORMED ATTACEED
SHIFT PERSONNEL AT THE TIME OF TRE EVENT YES OR NA
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6. DATA TO BE COLLECTED (SHIFT SUPERINTENDENT TO CHECK ITEMS)

NOTE: REMOVE THE DISK PACK AFTER A TRIP/SI.
PLANT COMPUTER ALARM PRINTOUT ( ) PLANT COMPUTER EVENT LOGS ( )

ATSI PRINTOUT ()  ERF COMPUTER EVENT LOGS ( )
FAULT RECORDY® ®RTNTOUT () ERF COMPUTEP. TREND PRINTS ( )
FEART RECORDERS (LIST)

COPTE® OF: NWZ-GC WOTTiCATICE WORASHEE: )
Uss LOGS «( ) AUX BLDG OPERATOR LOG ( )
TURAINE BLDG LOG « ) RWO LOG « )
CONTROL BLDG OPERATOR LOG ( ) ELECTRICAL LOG « )
OUTSIDE OPERATOR LOG « ) UNIT CONTROL « )
CHEMISTRY

EP

Mo

e )
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' PLANT CONDITION WHEN APPROPRIATE
MAXIMUM/MINIMUM
PRE~EVENT VALUE POST EVENT
MODE /
REACTOR POWER ] i {
BORON CONCENTRATION /
STEAM GENERATOR LEVEL |* /
* Uge NR or WR, 2% /
vhichever 1is kL 5
indicating 4w
GENERATOR OUTPUT / MWE
PRESSURIZER LEVEL /

8. PLANT CONFIGURATION
8.1  OFF NORMAL STATUS OF PLANT SYSTEMS_Acc . Diap 2 o<

8.2 TESTS AND SURVEILLANCES IN¥ PROCESS |\ Q% - < N

Lo P BA R Ty TELT

8.3 OTEER OP!IIA‘!’IOI! IN PROGRESS AT | THE TIME OF THE EVENT

j;&xr " ‘-f‘ -
¥ Gl 8 SV

9. FOR ESFAS ACTUATION OR FAILURE AUTOMATIC ( ) MANUAL ( ) N/A ( )
9.1 LIST CRANWEL ACTUATED/FAILED

EXPLAIN SYSTEM RESPONSE

9.2 LVID THE ESFAS COUMPONENTS CZERATE CCRaxCTLY? YES ( ) NO
WITHOUT UNDUE DELAY? YES ( ) NO

-~
N

9.3 EXPLAIN ANY ABNORMAL SYSTEM ESFAS RESPONSES. WHY?
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9.4 DESCRIBE ANY OTHER MALFUNCTIONS NOTICED:

9.5 APPARENT EVENT CAUSE WAS

10. CORRECTIVE ACTIONS

10.1  WHAT IMMEDIATE CORRECTIVE ACTIONS WERE TAKEN AS A RESULT OF THE EVENT?
TR R T SRR - LLEF - S.TC : S
e ke AL AT C b ¢ o TE LR PO SR A LI A

10.2  WHAT SUBSEQUENT CORRECTIVE ACTIONS ARE IN PROGRESS AS A RESULT OF THE
EVENT? e S ¢ e -YC 2 ws

10.3  WHAT FURTHER CORRECTIVE ACTIONS ARE RECOMMENDED?

11. LiST CORRECTIVE ACTION TAKEN FOR EACH ABNORMAL OCCURRENCE OR EQUIPMENT
MALFUNCTION THAT ACCOMPANIED THE EVENT (STATE WHETHER COMPLETED, IN
PROGRESS, OR PROPOSED).

12, WERE PROCEDURES USED ADEOUATE? YES ( ) NO ( )

WHY NOT?

13. DID TEEZ OPERATORS AND OTHER PERSONNEL RANDLE THE EVENT CORRECTLY®

EXPLAIN. DISCUSS CORRECTIVE ACTION TO DATE.
Rt

TOneas
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14, WAS AN EMERGENCY PLAN EAL REACHED? DESCRIBE LEVEL INVOLVED (NOUE,
ALERT, SITE AREA, GENERAL).

15. LIST LCO'S ENTERED

LCO NO. DESCRIPTION INITIALS
é - 70 (,'zos XS ﬁg/‘ FAILEY T (\\4{‘&”&

<yAEr 330 4 gt

16. LIST ANY SAFETY LIMITS EXCEEDED. TECH SPEC AND DESCRIPTION
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INVESTIGATION QUESTIONS

A. GENERAL

l.

10.

-

DOES THE EVENT REPRESENT A-PREVIOUSLY UNFORESEEN
ACCIDENT SEQUENCE? YES/@Q/

DOES THE FAILURE DIRECTLY OR THROUGH INTERACTION WITH
OTHER SYSTEMS DEGRADE THE PERFORMANCE OF ANY
SAFETY-RELATED EQUIPMENT? S/NO

DOES THE FAILURE DIRECTLY OR THROUGH INTERACTION WITH
OTHER-SYSTEMS INCREASE THE PROBABILITY OF AN ACCIDENT?

YES (NO.~

DOES IS FAILURE CHALLENGE OR ACTIVATE SAFETY SYSTEMS?
YES/NO '

DOES THE EVENT INCREASE THE PROBABILITY OF TRANSIENT
OCCURRENCES AND/OR REACTOR TRIPS? YES/!Q?

DURING THE EVENT, DID THE OPERATIONS STAFF RESPOND
CORRECTLY? ¥ES/NO

ARE TRAINING KNOWLEDGE OBJECTIVES, PERFORMANCE TASKS
AND CONTROLS ADEQUATE TO PROMOTE THE PROPER PERFORMANCE
OF “THE OPERATIONS STAFF UNDER SIMILAR CIRCUMSTANCES?

(YES/No

BASED ON A COMPARISON OF THIS EVENT WITH PREVIOUS EVENT
REPORTS AND/OR FSAR ANALYSES, WERE THERE ANY ABNORMAL
OR DEGRADED INDICATIONS? Y!S(!g/r

BASED ON COMPARISON OF RELATED SIMILAR INDUSTRY AND
IN-HOUSE EVENTS, 1S-THIS EVENT A REOCCURRENCE OF A
PREVIOUS EVENT: /YES/NO ., ™% . rorpop e

DURING TRIS NT, DID ALL AFFECTED SYSTEMS RESPOND AS
EXPECTED? S/NO

DID THE INITIAL EVENT PRODUCE UNANTICIPATED SECONDARY
EFFECTS WHICH COMPLICATED OR INCREASED THE CONSEQUENLESZ
OF THE EVENT? YES/NO.
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INVESTICATION QUESTIONS (CONT'D)

12. BASED ON COMPARISON OF SIMILAR INDUSTRY AND IN-HOUSE
EVENTS WERE PREVIOUS CORRECTIVE ACTIONS/IMPLEMENTATION

¢ A o . Y S (A “p e""
EFFECTIVE? YES/NO :0 € Hoe ugr:’af? a‘fﬁiﬁ, @l CCws 7

Trom 37, fur oty
13. IF QUESTIONS 1, 2, 3. & & 6“6k 11 ARE ANSWFRED

YES, DESCRIBE THE REASON IN DETAIL IN THE EVENT REPORT.

l4. IF QUESTION 6, 7, 10, or 12 ARE ANSWERED NO, DESCRIBE
THE REASON IN DETAIL IN THE EVENT REPORT.

B. PERSONNEL ERRORS

il. WERE JOB ENVIRONMENT CONDITIONS SUCH AS LIGHTING,
VENTILATION, EXTREME TEMPERATURE OF P SICAL ACCESS TO
THE TASK CONTRIBUTING FACTORS? YES/NO

2.  WERE PROPER TOOLS AVAILABLE AND USED? @/No 90

3. WERE WRITTEN.-APPROVED PROCEDURE AVAILABLE AND PROPERLY
rmwnmcnym

4. IF THE PROCEDURE WERE FOLLOWED, WAS PROCEDURE ‘
COMPLIANCE A CONTRIBUTORY CAUSE? YES/NO |

WERE ADEQU INSTRUCTIONS GIVEN AND COMPREHENSION
VERIFIED? \ YES/NO

6. WERE THE PERSONNEL INVOLVED IN THE PROPER PHYSICAL
CONDITION? (Efgjﬂo

7. DID THE PERSONNEL INVOLVED HAVE ERRONEOUS-TDEAS AND/OR
CONCEPTS ABOUT THE SYSTEM INVOLVED? YES/NO

8. DID THE PERSONNEL INVOLVED HAVE PREVIOUS EXPERIENCE
AND/OR TRAINING ON THE SYSTEM INVOLVED?<£!§S7NO ,

9. DID THE PERSONNEL RECEIVE A BRIEFING F THE EVOLUTION
PRIOR TO STARTING? YES/NO NA  Fre ,‘:,é' for Ths enen’ %
@ L pse &

10. WERE COMMUNICATIONS ADEQUATE FOR THE RVOLUTION?<fY!S>NO {

il. WERE COMMUNICATIONS TESTED PRIOR TO STARTING? YES/NO
WA Ay -/E5ire

e
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INVESTICATION QUESTIONS (CONT'D)

WAS SUPERVISION IN¥O§UEHENT ADEQUATE FOR THE EVOLUTION
BEING CONDUCTED? (_Eg}NO

WERE THE PERSONNEL THAT INITIATED OR ADVERSELY
CONTRIBUTED TO THE EVENT QUALIFIED TO PERFORM-THEIR
ACTIVITIES PRIOR TO AND DURING THE EVENT? Cz!§;NO

IF QUESTIONS 1, 4 OR 7 ARE ANSWERED YES, DESCRIBE IN
DETAIL IN THE EVENT REPORT.

IF QUESTIONS 2, 3, 5, 6, 8, 9, 10
ANSWERED NO, DESCRIBE IN DETAIL I

, 11, 12 OR 13 ARE
N THE EVENT REPORT.

"0saa
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EVENT PERSONAL STATEH'ENT*

a.FOR THE PERIOD PRIOR TO, DURING, AND AFTER THE EVENT,
SUMMARIZE THE SEQUENCE OF EVENTS THAT YOU OBSERVED, AND YOUR
SPECIFIC ACTIONS TAKEN BASED ON INDICATIONS.

-.i‘d\f{k'k; Al Swlen (¢ > o0 .,-.\4(_(,1\, A dhE
Mosch@F Cheol (o JhE 2R clppl, ~he 21 picppe 7S
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b, List alarms that {lluminated and/or were reset.

,ze—-\-(—-f.r lel e ‘fa/_ru- 'd(:z‘fft\‘»%CL*QC‘kﬂe
wat ¥ ,LLIZ-E*L )m Ei i/ 1(["' J/" J\Ifl(.‘t' (L+' AC_S[“L "? "J‘A £

. alCr CleppecU - Le.Q A hC Z’&
DID ANY AUTOMATIC SYSTEMS OR EQUI?MEN’f HALFUNCT N REQUIR!

ANY OPERATOR INTERVENTION? (Describe)

| ] .

DID THIS EVENT REVEAL ANY PROCEDURAL INADEQUACIES?
(Describe)

oLl SC NG £ b G Jhis +,,nt>

— a—. -

FIGURE 2 EXAMPLE




-

PROCEDURE NO. REVISION PAGE NO.
VEGP 00057-C 5 27 of 37
Event R.eport No. &
Report: Page 17 of 7F-.
4. IF THIS EVENT OCCURRED AGAIN, WHAT WOULD YOU DIFFERENTLY?

T N

ARE THERE ANY LESSONS LEARNED FROM THIS EVENT THAT YOU
BELIEVE SHOULD BE INCLUDED IN TRAINING? (Describe)
e
COMMENTS :
D) cobecd avgiv CLRX 2 peveluticn
udine Ahe S+ fﬂﬂ*;-’fuﬁ o= A GR WS
- ; ,,.‘ .} )
Gacupd, AIC X, hen bt eed CETER e et
4 2 4
SI TITLE DATE.
_z“-‘jL '“"‘[d(l«% » LC i'~|."lL

}_‘,‘;_, A‘.‘ fc. O. 2.1-90

Foc reactor trips tlie personnei starcuent form in Procedure
10006_-9 way be used in lieu of this form.

FIGURE 2 (CONT'D.) EXAMPLE
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EVENT PERSONAL STATEMENT

1

L. a.FOR THE PERIOD PRIOR TO, DURING, AND AFTER THE EVENT,
SUMMARIZE THE SEQUENCE OF EVENTS THAT YOU OBSF™VED, AND YOUR
SPECIFIC ACTIONS TAKEN BASED ON INDICATIONS.

Skr :.v"A,L; L /*1»/‘

b.List alarms that {lluminated and/or were resect.

A
o AAAB‘,/ /"‘ng

DID ANY AUTOMATIC SYSTEMS OR EQUIPMENT MALFUNCTION REQUIRE
ANY OPERATOR INTERVENTION? (Describe)

4

AN

DID THIS EVENT REVEAL ANY PROCEDURAL INADEQUACIES?
(Describe)

Lo 2y gt b i it T L4 A
{

L 1S V% fag? .2y Ld A e xS
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FIGURE 2 EXAMPLE
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IF THIS EVENT OCCURRED AGAIN, WHAT WOULD YOU DIFFERENTLY? >~

s
I‘ys -

/

ARE THERE ANY LESSONS LEARNED FROM THIS EVE:'T THAT YOU
BELIEVE SHOULD BE INCLUDED IN TRAINING? (Describe)

U“‘-O.ﬂ-& 4/ /‘.) J'/‘£

COMMENTS :

Lo f

SIGNATURE TITLE DATE

o [ =— SO 2.0/~ 2

For reactor trips the personnel statement form in Procedure
10004=C may be used in lieu of this form.

FIGURE 2 (CONT'D.) EXAMPLE

“Dleey



Memo—Long Form

FTEr—y

I Y- 1/-90

i Vet (] wore ame ml Tl
Dnnmmvou D'rmmnnarmo-
T Dum-m-m DETALS %na TOUR REOUEST
Dmmuluwm SIGRATURE
o D PLEASE ANSWER m FOR YOUR INFORMATION
L D FOR YOUR AFPROVAL D INVEBTIGATE AND REPORT
BERTRYT
Wk, g r/yx.,..-;; Oifrpsée-2 LD A prs-Fily
—Baicat [y za’ 74e s 74..&./ 7. J/‘*f(
73 P o ™ ias D L e e vkt e A
Codoel  pym — 7 bt om e LL7d e
- 7> calend _OS-y5500-8  ant et  chhomgisd rAs
pLrs J_/‘E[ #‘J £ 4: é/o o F “Io..z Ay o4 J/M/
# 2o/ Cege Ay bsnlss/ Gadt £t o Alg
A (,»/ ﬁ/.‘oﬁ 3 -{F 2 /o <} lgg'/( /“ (-'1-(‘_:_/
o 44—‘*—-';44{‘( ” L /Léau/ /Il s & {e %A-/
P TP S R TSR S AN .

4bat __Féq 2how s ote {ga o Mo oon lag Al
bas bolF 5 fras . Affec  pcan 2 couph
o f Stcva A ' b 7 wrrling o Sers /1—’;.' baw 4
m?_, I Cad 4 o Ao tsc s ol nin]
Con el oo A Are e a0 S
ALB 34 Do | RApT  Treiebls
—__h(BZ¥% Do3 20D 12 Zeeoble M:’;An‘(%’
AL 3§ Fol 2AD i1 Jre ks /
ACB 35  Fol LE G Motius g Alis e
keai__in  Palew I+ s ogcrud Wz fhe
- M Ié/ ,('/'J'r / P, bl SICh ER
¥/ Geahs nHL 2-3¢eF- by %S, L
¥ éjgg S S Yae /’;(_ #lv P
L e T Yo /fa..f..':‘ A % At an

Doan't Be A Fool_ (et Saly Be The Rue



Memo—Long Form |
¥ | D-1{-90

mf— Tl

D-ovlunnu

(] wore ano aevusw 1o we Dvmmnm
g —- Dm-mmmm Bnlmnm.v
@ [T] wore ano sex ue amout s (] wamarume

D PLEABE ANBWER B FOR TOUR INFORMATION
L D FOR YOUR APPROVAL D INVESTIGATE AND RESORT
BEUERT

74’;-;/&/1 b/ “/ﬁ‘/ / & VT L7 IR Pl # 42 7/)4 -
(v ri( '/l/,/. ~l . 74 .o L/__/ lok Co 1/ /al/ AP

for Wz 4 ("'Ly"
AE_2¢ Lo 2 24  Zmuile . LuceA

Jodicat;.~ Sdowa/ A& 7. i Jmr  Aicack

OF Eh~ ;ﬂ Lroe. / /4[4/‘, ] 7Ly ‘s P :‘..,J

rap .

Ty Lol sar 5'45 A/o-—»- s 4 Ak L / k 4 < { A A

—sacral

AlB3s fes 24 Sulad A s FaT

ACE3( (o3 7. dewia ol T A

& 1P/ Tenun bl o
T CoeJd W ~r Lo, o/ /{e’! stes s/ A
SAME oG ;’w AS Cos o, ~oeh 74s v alts

fipeste/ _ phs  DE ool ey  goper. 2
fhvile Vfees O Sond " LTI i LF %o g

Jg....,.-;,‘/,.,  deges  gcaloa Y4 PR AT CocaZins

A / 9/4"' KMA'-M Py A-A/o/‘ A(Ir'rll

Sesilengg allee sant ,)ﬁ:‘/ gk "/ 42({1,}

rtg A'o s v{t - 4 . P
Flige i Ceta A /4‘37 VAT77

LY VI T .7 J G y I

T
Doni't Be A Fooi Let Sakty Be The Rule



Fioawnna REVIBIOM FAGE NO.
3 7 of 14

VEGP ooose-C

Page 22 of 26

N ROOT CAUSE DETERMINATION WORKSHEET
SEEET _|_OF

NIT o
|. EVENT INVESTIGATED: DO /7 Fa/ure *o sToasT g
2 -/ -9

—

3.. ERALUATOR(S) JIMEESTIICATOR(S):. =LT

3. RESULTS OF INVESTIGATION/REVIEW (Include references and attach
continuation sheets 1if uodu)

a. CAUSE: éf‘] "'g [fL; tv” -
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