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BUDGET, WASHINGTON, DC 20608,
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ABSTRACT (Limit to 1400 spaces, 1.e., approx. fifteen single-space typewritten lines) (16)

On 6/28/02, with the resctor 8t 100 % power, after completing the normal B howr monthily surveifiance of the "A* Emergency Diesel
Genurator (EDQ) (B8 » EK), sevarsl conditions were noted that rendered the "A” EDG inuparabile. This event is being reported
voluntarily under the "Othar® cetegory because a similar event occurred on 8/23/82, which made the A" EDG inoperable, and because
Waivers of Campliance were required during both evants to complete the repairs of the EDG (See Relerances a., b., ¢o., & d.),

The §/28/92 event, resulied fram & crack in the #7 cylinder ingr, The 8/23/82 event resulted Irom @ crack located in the #10 cylinder
hner, The root causes of these events ware original flows in the cylinder liner castings. The tlaws propegeted through the cylinder
wall from a combination of fatigue cyvies, below specification tensile sirength of the cast ron materisl, and engine overload conditions
that ogcurred on 1wo separale occasions in 1980, {Bae ER 80-101,

The short term corective action fo: the 6/29/32 event was 1o replace the #7 cylinder liner. The #3 cylinder liner was replaced with a
riow design because of blistored clvome aress. The short term corrective action of the 8/23/82 event was to replace all of the "A*
EDG evlinder liners with the new design oylinder liner, except for iner #3, All cylinder liner adapter port gaskets were replaced and
torqued with the new validated vendor supplied torque tool and method. An indapendent task force completed therr review and
presented Vermont Yankee with rocommaendations to ensure the continued reliability of the desel generators, Potentis! 10 CFR Part 21
issues werd reviewed on the rotationsl torquing method and it was determined not to be reportable.
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PESCRIPTION OF EVENTS

On B/29/92, with the resctor 8t 100% power, alter completing the normal 8 howr monthly surveillance of the *A® Emergency Diesel
Generator (EDQ) 1E1S = EK), soveral conditions were noled that rendered the "A" EDG inoperable. This event is being reported
valumtatily under 1he *Other” catugury for two teasons, The first is thet a similer event ccowrred on 6/23/82, that also made the "A*
EDG Inoperable. The socond teason i that 8 Waiver of Complisnce was 1rquited 1o complete the repair and testing of the diese!
genarator tor both events (Soe References o, b., ., & d.1,

Duting the £/29/82 event, jacket coclant pressure was lew, discolored and the expansion tenk overflowed. Investigations revesled that
# orgok in the liner of cylinder #7 was the initistor of this avent. Cylinder liner #7 wes repleced with an originel design cylinder liner

that was in glock, Cylinder liner #3 was replaced with a new design cylinder liner. Cylinder liner #3 was replaced beceuse of blistered
chrome sreas. A one day Walver of Compliance was granted by the USNRC, the "A* EDG was tested and declaied operable on 6/4/82.

Cylinder iner #7 was shipped 1o Fairbanks Marse (FM) for evelustion. Yankee Atomic Electric Company's (YAEC) metsliurgist foliowed
el review in an slion 1o expedite the failure mechanism and probable cause. Initisl evalustion indicated that the fallure was most
likaty an isolsted ovcurrance.

On 8/22/92 91 DAED, with the renctor gt 100% powe, at approximately one and one hall hours inte the normal aight hour monthly
survelllance, the "A" EDG tipped due 1o low jacket coulant pressure. The prefiminery investigetion performed by Ve-mont Yankes
Maintenance reveslod that the rotation methed for installing the cylinder finer adapters, which was provided in Fairbunks Morse Service
Information Letter (FM SIL Vol A lseue 24 "Agssembly of B-1/8 O.P. Fusl Adapters to Liners), may have been insdequste. A Field Test
showed thet the required torgue oould not be obtained using this maethod. A new torque tool was purchased from the vendor, which
when used as also provided in the Faeirbanks Morse EiL, achieved the proper torque value.

While repair work cantinusd on the diesel, 8 oylinder liner indication was identifind on cylinder liner #10. 1t was determined that the
indication wae o through wall crack in the theead portion of the edapter port ares of the air start plug. Maintenance then replaced all of
the cylindors from the A" diesel with the new cyiinder liner design as recommended by the vendor, except cylinder liner #3 which was
replaced with the new lingt desion during repairs from the May event.

All the removed cylinders wore immeodiately subjected 1o a flucrescent magnetic particle inspection. None of the remaining liners
showed evidence of any eracking.

The decision 1o replace all of the existing cylinder liners with the new design wes made because Maintenance wantad 10 ensure that
thore were no cracks ih any of the other eylinders, In order 1o verily thig, the cylinder liners had to be removed. Additionally, the new
cylinder lingr bas an o-ring. that due 10 tte materlal, has o longer life than the existing oaing. The new cylindar liner also provides an
inorease In cooling capability and 8 second seal. that seals between the jacket and the cylinder liner. A two (2) day Waiver of
Complisiioe was granted by the USNRC 10 extend the (7) seven dey LCO. The diesci work was completed and efter start-up testing.
the diesel was declared operabla on 7/1/92,

It ghiould be noted thet the crack identitiod during the 6/23/82 avent is very different from the crack discovered in cylinder #7 on
B/29/82. The thees inch long crack identified on cylinder lingr #10 was located in the thvead portion of the adepter port area of the air
start plug. The crack that was found in eylinder #7 was located between the fuel injector and air star check valve plug peneatrations,
This creck was vertigal end approximately §% in length. The #7 crack initiated in the chvome plate end propagated to the QD (water
gidel. The #10 oylindar crack nitisted un the 0D {water side) and propagated into the 1D,

CAUSE OF EVENTS

The §/28/82 evant resulted from o creck in the #7 oylinder lines. The 8/23/82 event resulted from a orack in th- #10 gylinder liner,
Metallurgicsl evaluations by Vermont Yankee snd the Vendor 1o determine the root cause of these fallures are zompiete. The roct
causes of these two events were original flaws in the cylinder lower castings. The tlaws propogeted thraugh the cylinder wall from &
combination of fatigue cycles, balow specificstion tensile strength of the cest iron material, and engine overload conditions thet
pooutred on two separate coocasions in 1880, (See LER 80-10).
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ANALYSIS OF EVENTS

The B/29/82 and B/23/82 events did not pose any adverss selety implications.

1. At the time of the events, the alternse diesel ganerator was tested for operability, As required by Tech Spacs, the
Low Pressure Coulant injection (LPCH system and Containment Cooling systems connected to the ahe *'% diesel
gonerator were operable. There waes & short period of time on 8/27/82, when the Uninterruptible Power System
(UPS) 1A (EIS = EF) was inoperable (See LER 82-18),

2) The Vernion Hydro Stetion was notitied of the situstion and the dedicated tie-line was verified as being available,

3) A raview ¢f sohaduled survelllsnce activition was performed. Only those determined to be low rigk were performed.

CORRECTIVE ACTIONS
Shart Term

Tho short 1erm corrective action of the 5/28/82 avent was 1o replace the #7 end #3 oylinder liners. Additic wally, the coolant system
was drained, flushed and relilled.

The short term corrective ection of the 6/23/82 event was 1o replace all of the A diesel generstor cylinder liners with the new design
eylindor finer, axcept for liner #3. This liner was replaced with the new design cylinder liner during the §/28/82 event. Additionally, sll
sylinder liner adapter port gaskets were replaced end 1orqued with the new validated vendor supplied torque tool snd method.

Lkong Term

Vermont Yankee organized an independent task foroe 10 investigata the reliabilly concerns of the diosel generatars, The task force's
review included but was not imited 1o surveillance, trending and preventive maintenanve efforts. The task force has completed their
review and presented Vermon! Yankes with recommendatlions to ensure the continued reliability of the diesel generstors.

Potantial 10 CFR Part 21 review wa' initlated on the rotational torquing method and it wes determined 1o be not reportable. Upon
completion of the metallurgical evalustions and the root cause evaluations, Varmont Yenkee Corrective Action Reports were
performed,

ADDITIONAL INFORMATION

No similar gvents have pbeen reported 10 the commission in the past five years,

8) Letter, Warren P. Murphy (VYNPC) to Region | Administrator (USNRCI, "Request for Tampaorary Walver of Compliance from
Technical Specification LCO Requirements Pertaining to Erergency Diessl Genarator,” BVY 82.068, dated June 3, 1982

bl Letter, Charlos W. Hedl {USNAC) to Mr, Warren P, Murphy (VYNPC), “Temporary Waiver of Compliance Related 10 Vermont
Yankee Emergancy Diesol Generators,” dated June 4, 1982

€.} Letter, Warren P, Murphy, (VYNPC) 10 Regional Administrator (USNRC), "Request for Temporary Waiver of Compliance from
Technical Speciticaion LCO Requirements Poartaining to Emergency Diesel Generstor,” BVY 92-074, dated June 29, 1882

d.} Lettze, Chatles W, Heal IUSNRC) to Mr. Warren P, Murphy (VYNPC), "Temparary Waiver of Compliance Related to Vermont
Yankee Emergency Digsel Generators,” dated July 1, 1882
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