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Fapruary 27,

UNITED STATES OF AMERICA RO U
NUCLEAR REGULATORY QCOMMISSION '
Before the Atomic Safety and Licfensing Board AR =1 p?,57
In the Matster of ) 2EFI0E ar «
‘ ¢ !ugf A
THE CLEVELAND ELEQTRIC ) Dockes Nos, sA3ang 5L
ILLUMINATING CO. ET AL. ) 50-641 OL
{Perry Nuclear Power Plant, )
ynits 1 and 2) )

SORE RESPONSE TO APPLICANTS' MOTION FOR SUMMARY DISPOSITION OF

gn Fekbruary 5, 1585, APplicants moved fFOr summary

digspOsiti0n’'an 163 fFavor on [ssue Hls. wWhilh States:

Applicant has not demonstrated that it can relidbly generate
gmergensy oOn-site power by relying an four Transameraca pgelaval
diesel generators ["TDI DGE"], two FOr @ach OF ats Perry umits,

The basis FOr this contention 15 the extensive agdverse
opesrating experaience of TDI diesel engines an nuclear.

stationary., and marine service and the poor or totally lacking

-
i
bW

I Suality assurance program, as revealed by the findings OF

-

Seaff and ApPPlicants, GSee, e,9,, Board Notifications BN-B83-140,
BN=-83-140A, BN-86-018, BN-84~-020, BN-84-021, BN-84-024, anso BN-
24-251., Virtually every major TDI engine component
ierankshafts, pistons, cylander heads, connectang rods, Push
rods, block, base, bearings, fuel lines, turbocharger, Jacket
Waker PumP) has @ higstory of failure,

Despite this Gdverse experience, @ApPlicants nave countanually
cloimed tmat the TDI DGs are reliakle and Fat FOr nuclzar

service, and now seer to prevail on ke issue, assertaing that nd



ro

15sues of material Fact exist for hearing, [ntervenor Qhio
fitizens fFor Responsable Energy ("QCRE") oceposes RAppPlicants’
notion, Th2 4isCussion below demonstrates that there are gsnuine
135u28 OF material fact to be heard énd that the TDI DGs are
still inherently unreliable, despite all the pPaPerwork generated
by APPlicants and theair ¢onsultants an a desperate attempt toO
prove otherwise, Aprlicants’ motion must be denied,
I1.” 3TANDARDS FOR SUMMARY DISPOSITION

The burden oOf pProof lies upon the movant FOr summary
d18P081 10N, WRC MuUsSt demonstrate that NO genuaine issues of

material face In fFact, the racord and pieadings must be

W
©
o
w
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] most fFavorable &0 the OpPOnNents OF summary

“r

Vigwed an the li

"

daspOosataion, Fublaic Service CoO, of New HOm?thPE (Seabrook

- -

rGti0On, UNite 1 and 2), LBP=74-3é, 7 REC B?77 (1974).

e

In an operating license proceeding, where significant sedalth
and safety or envaircnmental issues are involves, o Licensang
goard shouled grant a motacn fFOor summary disposataon only af it
i3 COnVanced that the public health and safetky or the

eavairognment will be satisfactorily protected, gincinnats Gos

angd lectric (Wm, H, Zimmer Nuclear Station), LBP-81-2, 13 NEZC

el

4, 40=41 (1981),

Iz 1% amproper &0 grant summary dispositacn of a safety

L

18s5U® pefore the issuance of the Starff’ SER on that aissue,

Duke Fower CO, (Wm, B, MCGuire Nuclear Stavion, Unaits 1 and 2),

LBP=77=28: & NRC 480 (1977).




that

Finally. 1@ CFR 2.749(d) state
(¢)Yhe presadang offFicer ehall render the deCci1si0n sSought if the
filings in the proceeding, depositions, answers o
interrogatories, and admissions oOn file, together with the
starements OF the parties and affidavits, if any, show that
there i3 NC genuane 1s5sU@ GS t0 any material fackt and that the
mOving pAarty i1s entitled to O decisioOn, as a mateer OoF law,

For the reasons stated below, mApPplicants’ motion fails,

They RGVEe NOt meét their burden OFf semonstrataing the absence of a
genuine i1ssue OoFf material fack, and they have not demonstrated
thob the public health and safety will be satisfactorily
protected,

I1II. DISCUSSION

A4, RPplicable Reguiatory Standards

318 axagnmatail that nuclear licensees meet Gall CF the

CoMMi38iON’s regulations, GSee, e,5., Maine Yankes Atomais Power

"

Fals
i o

', (Maine Yarkee ftomaic Power Staticon), ALABR-14L1, & REC 1563

(1973), and yermaont Yankee Nuclear pPower Corp, (Vermont Yankee

Nuclear Power Station), ALAB-138, 6 AEC 528 (1973) (it cannot be
argued that & fFaciliky not meeting the CCMMisSsion’s regulations
1% safe anyway, Qs such argument 13 an impermissible challernge
£0 the regulations), [t i3 thus APProPriate t0 address the
regulations applicable t0 this 1ssue,

Th2 applicable regulations, which APPlicants have violated,
are Appendix B to 10 CFR Part 59 and General pesign Criteria 1
and 17, APPeNdix A t0 18 CFR Part 56. GDC 17 reguires the Parry

FaCilaty £C mhave an oOnsite electraic power system [which the DGs

22 0 SUPPLlY] With the Capacity to ensure that fuel design
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1imits and reactor coolant pressure boundary design Condatidns
are not esxceeded and that the core is ccoled ang containment
integrity and other vikal functions are maantasned an the event
cf an accadent, appendix B and GDC | requare that the [Gs be
designed and monufacktured t0 appropriate quality stanzards ong
in Gooordance wWith an Gppreopriate Suality Qassurance Program,
Applicants’ noncompliance with these regulatrions is detniled

below,
L
1. GOC 17
The inherent unreliability OF the TDI OGS is fuch that the

CRMisSsicon mas destermined that Facdilities usang these DGs are

nge in compliance with GDC 17. Long Islandg Lighting CO,

(Snoreham Nuclear Power Station), CLI~84-8, 19 NRC 11356 (198B&?

2 {7 musk pe complied with even for low-power gperation, and
Smnoreham, using TOI DGs, dad not comply), iee Gls0 BN-84-32&
(SEQY-86-34), Whiclh states that "the cperating hastory of TDI
eangines and the QA erogram of the manufacturer , ., , [Call) inte
JuSstyon khe reliability of all TDI 2ieseis,’

$0 Exhibit [, in whidh these principles are apelied t0O

>

e &

s
o

the Grand Guilf fFacilitey, (*0n the basis OF the problems

a0ss0cioted with TOI diesel engines , ., , the onsite 2lectrical

suUPPily Systeme ab Grand Qulf do not mees GDC 17°), Grand Guif
Jbilizes TOI’s DSRVU=-1& engines, one of whilh served 43 the

Protocype for the Perry DGS. It thus must be Concluded that the

Perry ONsite electrical power system 18 likewise in



noncoempliance with GDC 17.

Of further relevance 15 the commatment APPlicants have mnade
Wwith regard t0 their onsite power system and specifically the

DGs, FSAR Section €,3,.1.1,3.2 states that the DGs have a

-

CONEiNUOUS rating of 7000 kw, with o short time rating of 7708
KW, The procurement specificacion, SP-5462-4549-00, supPplies

additicnal, more specific requarements, For example:

the MiNimum CONtiNUOUS rating Of the engineé shall be 700 kW nat
ouEPUt; the engine with its generator and excicer =hall oe
engineered and designed as o complete unit and shall ke free of
a1l deleterious critical speeds or korsional vibration For any
operating speed within the range of 20% t0o 116% of rated spsed
at any load from 9. tp 108% oOf rated output; the engane shall be
ables k0 operate at 110% of its continuous rating (77€8kw) for &
pericd of 2 rROuUrs out OF every 24 hours without affeceing the
normal life ©f the unit, SPF-S542:, Section 2,05.1

all squipment and services oOffered by [TDI) shall be OF sucdh

QuAality Aas t0 make the 2gquipment safe wikth high availability,
To +*his &nd. all i1eems offered, including all accesscoraies, shall

L8 of proven reliability, GP-542, Section 1,04,
equipment supplied under this Specification shall be in
accordance with applicable codes and standards, :SP-542, Segtion
gt - 1. The codes and standards cited include NRC Regulatory
Guides, ANSI stangards, ASME code, and the standards of DEMA,
IEEE, AWS, NFPA, and others,

It is thus clear that these commitments are the appropraate
criteria by which t0 judge whether compliance with the
regulacions has oeen achieved, since they comprise Applicants’
own standards For determining DG reliability,

2., GDC 1 and @Qpepandix B
APplicants imposed Quality assurance program reguirements oOn
TOl through attachment specification SP-706-4549-00, attachea 0

SP=842-4845-00, tr2 procurement specification for the DGS,



Howsver, RAPPlicants own documents, such as DARSs, nonconformance
repores, and surveillance reports demonstrate that this standard
Wwas never mek,

APPlicants admit that 28 DARS have been written to document
significant deficiencies discovered with respect to the TDI OGs,
Chriskiansen affidavit at 19, Many more nonconformance reports
have been written to document conditions of noncompliance, OQCRE
RAE artached as Exhibit 2 a summary OF some Of the more
significant nonconformance repores (°"NRs") concerning the TOI
DGs, Most of the deficiencies have involved eoor welding
practices, pOoor alignment of equipment, lack ofF documentation
identification, and damage in shipping and handlang, Exhibit

appli ; NRS generated as 4 result of the 2ngine
inspection Aas par the DR/GR effart,
Many OF these latest findings are similar to the defifiencies
di3covered 2arlaier, 1+ also appears that some Of them should
rove peen daiscovered and corrected earlier, Thaot these enganes,
whiCth Would have besen used 03 iE were it notc for the DR/GR
ingpection, contained sO many deficiencies at this late date is
2vidence of the ineffectiveness of TOI's and Applicants’ QR
programs, It mugst be noted that aApplicants also failed toO
ensure that TDI imposed QA requirements on the manufacturer of

exhaust silencers for the PNPP DGs, contrary to seecification

reguarements, Applicants were not even aware of this until the

Staff discovered it in it3 vendor inspections, reported in EN-




24-020,
See AFPlicants’ response (March 8, 1986¢) to QCRE Interrogatory
11=2,

These breakdowns notwithstanding, APPlicants claim that the
large number of discovered deficiencies proves that thear QAR
program i3 working, APPlicants’ motion at 14, However, there
i G point beyond which this argument 18 invalid, Even
deficiencies are corrected, there remains the question OF
Wwhether there has been a eervasaive QA fFailure of sufficaient
4imensions S0 As +0 raise legitimate doubt as 0 the overall

integrity of the DGs, gee Union glectric o, (Callaway glanc),

ALAB-7648, Slip op, at 2,

Applicants’ OWwn documents andicate they chey themselves
realized that that pPOint wWas reached some time Q90, {Thear
SconNcern was unfortunactely o0 lace 0 d any 8994, )

is DAR 139, which expresses some concern about having 1@ DARE on

"™y

TDI in the laskt 3 years, Ekhibit 5 is an audit of TDI dated
aApril 12, 1982, which outlines TDIl's history OF noncompliance

and concludes:

the audit team feals that the quality assurance program an
gffect at the time work was performed for CEI ang the one
presenkly in place at Delaval does not meet thé r2guarsments
conetained in SP-542 and SP-726. Even if the program described
in the G.A. Manual was effectively implemented it would nNOET ME=E
the requirements OoF SP-542. The attitide toward:s quality
GESUrONCe it Oneé of tolerancé, NOEt sUPROTE, It is evident Ffrom
review OF theé coneract histcory presentced above thar this RGas
LE8n the CAase Since the contract’s incepkion,

This conclusion 1§ remarxkably similar t0 that of the NRC




ceaff in its [nspection Report NOS, 999003346/83-22 ane 83-93

(BN-36~-021):
1t is apparent from the results OF thete and Praior anNsEections
that serious deficiencies have evigted in the implementation oF
your committed Quality assurance program for manufacture Of
emergency diesel generators, What concerns us greatly 18 that
certain OFf these findings are oF & nature which brings inkQ
suestion both the adeguacy of existing manufacturing process
contrals and the level of complianceby manufacturing ang quality
sontrol persennel, When reviewad if the context CFf the numerous
deficiencies which have been jdentified t0 the NRC in 18 CFR
part 21 and 18 CFR Part 50.55(e) reports, we believe that
significant concern is warranted Wwith respect +to [TDI DG

lreliakilitey],
I: is thus clear that both APPlicants and the NRC Staff
sensider TDI o &2 in noncompliance with GDC | and Apeendix B,
Thig situakion has significance beyond that of regulatory
aoncampliance, 4s discussed below, the poor TDI GA renders
involid the assumptions ¢f the DR/GR effork whiCh 1% Tupphsed t0
sompensate for this problem,
8. The TDI owners Group Plan

4s explained by ApPlicants in their motign. they and other
utilities owning TDI DGs have formed an owners group with the
purported 3ocal of addressang the regulatory concerns about TDI
06 reliability, This Qwners Group has formulated a erogram plan
BY Whiclh it hOpes t0 resolve thase concerns, The praogram
sonsists OfF & elements; Phase I, the resolution of lé& "Known
sroblems®; Phase I, Desaisn Review and Quality Revalidataion
(*OR/QR") of &ll components deemed important t0 DG reliabilatby;

engaine inspection and testing; and moaintenance and surveillance

programs,



In this section QCRE cgdresses rhe adeauacy of this plan,
hme Staff's evaluation oF thas plan, and the true motives of the
Swners Grour, gpecifil Findings with respect to PRase [ and II

efforts are discussed in subsequent secrtaons,

-

1. The Starf’'s SER
On August 13, 1784 the NRC Staff issued its SER on the
owners Group Program Plan, See BN=-B4-152. (The Seaff also

intands *c issue an SER on eacdh of the Phase [ components, cut

’

hGS Not yet done 20,) It is the tecaff's opanian that the Qwners

SGroup Program plan aincorporates tme essentaal glements needed to
-
/

ensure compliance with GDC 1 and GDC | These essentaal

slements include Phase [ resolution, Phase 11 DR/QR, appropraiate
engine inspections and testing, and maintenande and surveillance
programs, SER at &,

The Staff also outlined an interam pbasis for licensing those
plants whicCh have not completed all the elements of the Program
Fian, However, this i€ not applicable =0 Perry, Qs thi€ 18 Q@
contested proceeding in which the graff cannct argue that

something 1258 than full compliance with the regulations i1s also

safe, yermont Yarkee, supra, In any event, Applicants have not

requested any exemptions from khe regulations for interaim
licensing, and have committed *O implementing the entire plan,
including full pre-operational testing, pefore plant licensing
and operation, Motion at 12, gee also Exhibat &, from

applicants’ January 17, 1983 submittal of their TDI Praogram



Plan,

Exmibit 7 i Applicants’ schedule For implementing the
program Plan, again Trom the January 17 submittal, NOte that
results From engine inspactions aftker the pre-gperational
testing will not be available until June, Thus, 1t 18 not
possible to determine whether the perry DGs meet the standards
the Staff has set Forkh For regulatory compliance until that
zime,

Engine t&sking ang inspection i€ the key o verifying angane
reliability, See Battelle Pacifad NOTthwest Laboraeory
gvaluation of trme Program Plan, part of BN-84-152, at 11.
However, PNL considers the tests outlingd by the Qwners Group o
pe ineufficient, PNL recommends that a *lead engine* oe
sperated at Qqualified loas for L@ million (4E?) cycles, This 1S
gquivalent to 750 hours for an engine speed Of 458 TPMm. Engine
disassembly and inspeckion is 0 followl If any key caompnent ¢
chould Fail the test,, the root cause should be identified,

corrective acktion taken, and the component should bE recestced

for another 1E?7 cycles,

The testing should Glso include 10 modified starts o at
least 40% OFf Qualified load, 2 fask stares to Qualified loag,
and one 24 mour run at qualified load, These tests are an
additiOn to those re3uired by Res, Guide 1,168,

Applicants’ pre-gperakional testing 1S described an the

Leidich affidavace, gasacally, APPlicants have committed tO theé



rese1ng requirements of Reg. Guide 1,108, with a few additions,
guch as @ corsiograph test and engane vipration survey,
gpplicants place great reliance on the "lead engine concept”’ and
on the operation of the leaa engane, at Comanche Pedak, fror 100
nours, and of the patawba V=16 engines (not leas enginss) for
1660 nours,

Firss, aof ﬁppltéonts are t0 be congiskent, they can aonly
cake credit for the one lead engine, Comanche peak, Wwhich aoes
not nave the required 758 pours OoOf gperation, gecondly, 0O be
in accorgance with PNL'E standards, the cited cperational hOUTE
must have been railure-free, If not, theéy are meaningless, 0OF
rege@sting to another {7 cycles is needed, ARpplacancs do not

aim thot these Yests have been successful, In face, rme SNPF
sgmpanent tracking gyseem Citeés failures of somponents at
Jomanche pea¥ and Catawba, EUch as cylinder heads, fuel
injeceson PUMPS, eurbocharger, and SuUbCOVEers,

The whole concept oOF r1ead engaines, Following gngines” 18

flawed, [t assumes that there 1€ gufficient consigtency an

423130, manufaceuring, and assembly among engines t0O gxtend
faveorable fFindings from the speration of one engaine €O all
engines Of Ehar type, 1.8, iF assumes an effecrive QR program,
gince the poOT @a ot TDI is one of the

ynreliabalicy, 3¢ 18 mast inappropraate t0 bage the
requalificarion grogram on an assumpeion of sonsiztent dualaey,

Furthermore, all TDI V=16 engines ar2 nok jdenkical, The 2




Perry Unit 1 engines have crankshafts supplied by 2 different
companies, The oOnly logical approach is t0 treat sach eng:ineé Qs
a lead engine; each engine must run fFor 758 hours without
Failure, Only then can a finding Of regulatory compl:iance be

made,

TDI DG Owners Group

evaluating the Qwners Group Plan, the true nature oOF the
Qwners Group muse be discerned, RAPPlicants have portrayed the
Juwneérs Group and its consultants as an independent,
disinterested entity devoted to an imparcial evaluation of TDI
DG reliability, The trukth is that the Qwners Group is more OF a
political body, driven by ecOonomic considerarions, havang as i1ts
goal NRC acceptance of the TDI DGs ang the avoidance of

licensing delays,

The &rye nacure OFf the Quwners (Group 18 illustroced by

.
Exhibits B8 through 13, Exhibit 2 18 4 portaon of the minutes of

thé QWwners Group meeting held November 29, 1983, Note that the
Group 1§ €0 Make nO decisions that could affect DG manufacturer
competition in the future, Thig would necessarily precludg® a
fFinding that TDI DGs are unrclidaxo.

Exmibit § 1§ a memorandum to Owners (roup members from the
Sharekham GpElaicant, Thig memoraondum illustrates he Qwners
Group’s maain concern, dbkaining Tapad NRC acceprance OF the

Exhibit 10 13 a mgmoramdum to the Qwners Group from its

rechnical proagram director, This document shows the Qwners
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Group’s efforts to get the NRO Skaff €0 re,ect the
recommendations of 1E€8 cechnical consuleant, PNL, and tQ develop
spealiscic® DG lodaeing curves to replace the tylera=-
conservative® FSAR commaitments,

Exhibit 11 1§ rhe Owners Group Executive ¢committee meetineg
minutes for January 9, 1985, Described therein 15 theé SUCCESS
the OQwners Group has had in influencing the NRC Staff, Exhibit
12 similarly cites this SUCCEEss, The Staff is willang. no doubt
due 0 the palitical pressure exerted by thée Quners group, t0
relax the 1895 EMEP interaim 1iceneing reseriction and €8 relax

the mainetenancs and gyrveillancs reskriceions From the DR/GR

TEpoOTTE,

Exhibar T 13 18 G proposal for closure nf the TDI Qwners
Groue, Noke the concerns about raiging additional generad
coancerns and the *visSibilaty af the QwWners Groue [whx:ﬁ] gets

ceme TOI diesel generators apart from otner make diecsel .

genararors ana othmer plant squipment as needing specaal
CO“!LGQFatLOﬁ.'

Applicants’ attitude closely parallels that of the OoWners
group, Cpmpare papplicants’ response to OCRE’'S {neerrogatory 1l-<
11i(d), an which Applicants state that there is no numper oF tyee
of failure Oor quality deficiency which ehmEey CONSaaer
unacceptaple for rme DGS, and that 1k 18 not G purpose of the
the Fieness OF

guwners Group tC araw conclusions with respeces c0

any pareacular TDl DG or TDl DG&Gs in general,
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Bp=2cqause of the political nature of the gWwners group and the

syuccess i1t has had in influencing ehe NRC Staff, the Findings of

neither the Qwnars group and its consultants nor the NRC Staff

should be uncritically accepted, Nor should CEI's employment of

‘an independent engineering consultant, Southwest Reszearch

Institute’ (motion at 10) pbe considered as a4 disinterestad

verification of the (Qwners Group findings, Exhibit 14 indicates

that Southwest Research Institutce Wwag hired for advocacy

purposes,

The nature of tme Qwners Group’s *1obbying” activities

demands that an ingependent evaluation be made Of the Perry DGE.

goth Staff and applicants must bBE held t& their commitments and
¢ the straictest seandards, FoOr example, ¢me DR/GR report 13
said t0 form the basas for concluding that the TDI DGs are
capable oOfF performang their sarety function as desaribed in the
serry FSAR, DR/QR cepare at 1-1, Appendix 11 aof the DR/GR ,
Report *contaans & comprenenzive set OF maintenance andg

gurveillance recommendatiOns fFor each component,” That program

i supposed t0 maintain the qualification of the DGs foT the

1ife of the plank, DR/QR Report at 2-6, applicants have

committed t0

incorporating all tm2 DR/GR mainecenance and syrvesllance

recommendations, January 17 1983 submittal ar <.

rhe Qwners Group's political influence with the NRC, the danger

ig that these commi ements are mollow promises t0 be Quickly



~szoinded after 1icensang, it must be ensured that apg.icants
will b2 held t0 theiml commitments, Or it MuUst pe assumad that
FSAR requirements will not be mekt,

setiance uyron TDI

b 15 amportant Fmat any evaluation aof TDI DGs be

T
-

independent of TDI’s own commercial interests and influence,

applicants claim that all rechnical evaluations were preformed

independent of TOI. and that the Qwners Ggroup program wWas
:
independent from TDI'®s QA program, Motion at 8. While i1t 18
nok clear what role TDI Played in the direction of Qwners Group
TD1 officials have attended Qwners (Grour executrive
it is clear that gpplicants have relied extensivelys
TDIs, and continue 0 d0 S0,

R2liance upon TDI is particularly dangerous, as TCI has
csupplied false information tO applicants, See Exhibit 15, 10
which TDI refers to the rsuccessful® operation af TDI enganes
seationary and maraine gervice,

gnfortunately, applicants have relied upon TDI’S
recommendations in implementing the DR/GR program, gpecificl
sxomples are addressed in subssguent secktions devoted t0 that
program, This uncrikical relaance oOn T0I makes it all the more
imperative that an independent 2valuation of the Perry DGs be
performed,
¢, Prase I

"prase [ 15 that portion of the (QWners Groue program Plan




.ute,-

which deals with th2 14 known, generic problem companents,
These components include piston skaires, connecting rod bearang
shells, rocker arm cap screws, air start valve capscrews,.
cylinder head studs, PuUsh rods, h;gé pressure fuel lines,
crankshaft, turbocharger, connecting rods, engine bass and
Bearing caps, cylinder heads, cylinder liner, cylinder blocCk,
engine-mounted electrical cable, and Jjacker water pumps, MOS &
Phase I analyses were conducted by Failure Analysis AssOoCciateEs
("FaAfA’) for the Qwners GroLe,

The proper standard by which k0 evaluate the Phase ] repaorts
1€ that outlined by PNL 1n Exhibit 13, Thé essence oOF thas
srandard is that the analysis address the problem in & manner
tHat is logical, complete, thorough, and technically carrect,
The Qwners Group has failed t0 accomplish thais with the most
critical components,

OCRE has addressed below the most significant components,
Inspection and DR/GR results pertaining *0 these components are
A130 addressed herein, and not in the subsequent section on the
CR/GR.,

1, Crankshaft
Applicants claim that the FOAAR analysas OF the V=15

srankeshaft demonserates the adequacdy of the PNPP crankshaft,

k a

Weod Affidavit at 80, In acktualirty, FaRA did not reach =uU
conclusion, FafAA conducted ar «v uation of cranksharts at

ghorenam and Grand Gulf (Ru=: FaafR-84-3-16). The



Statement of APPplicability For that report specafaically

cautions:
This report addresses the structural integarity of the
crankshafts in Transamerica Delaval Inc, 0DSR-48 enganes
shoreham Nuclear Power Station and DS5RV~-14-6 =ngines at
grand GuUlF Nuclear Power Seataon, In view OF pOssible
differences in generators, flywheels, and engine operating
conditions, the results may not necessarily Gapply t0 QOther
engines Of th2 same model, Theése plant-specific daffersances,
Whire they exist, will be evaluateda n separate reporces,
~~ 1¢°is°"not clear whether a »saparate report* was sver issusd
for Perry; QOCRE is not aware of any, In fact, t+& Christadansen
Affidavit identifies the May 1984 DSRV=-14 crankshaft Phase I
report as being applicable to Perry. (The FO/A reporet
referenced above i3 dated May 1%864.)
PNL agrees with FaGRA that crankehaft analyses *apply only 0
engines of the same type that are raced fFor the same locad, Aand

that are equipped with gensrators and fFlywheeéls With the sdame

rcrsional vibration characteriscics,” BN-84~-152, PNL ReporTt 4ot
E 4

It is not clear what differences exist cetween Perry ane

grand Gulf engines, but perry hOas G larger siZe Flywreel than

its designated lead engine at Comanche pPeak (9@ inch diameter a¢
Perry, &8 inch at Comanche Peak), Other differences undoubtedly
2X18kt whicCh affect the crankshaft analysis,

The Cclaimed success of Catawba torsiograrh tests (Wood AFFidavat
at @) is therefore totally irrelevant to the adequacy of the

Perry crankshaftcs,

The report on Grand Gulf does not give much Aassu
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Yy=16 crankshafts are suitable for nuclear service, This report
identifies 3 failures of U~-14 crankshafts an non-nuclear
stationary service, The failures were attributed to torsicnal
Fatigue Cracks initiating in theé 0il hOleEs in maan Jjournal
numpers & or 8. The Perry Component Tracking System also
identifies other Y-14 crankshafe failuras, In the V-14
stationary engine at Glencoe, MN, cracks were found in the No, S
crankpan, It is postulated that the Ccracks may have resulted
From manufacturing flaws, The Y-14 stationary engine at St,
Cloud, FL suffered a broken crankshafe, supposedly due &0 Other
fFailures,

The failures identified in the FaRA report resultsed an
design changes by TDI, The failed engines had a &th Corder
critical speed at 444 rem, very close t0 the operating speed of
&£58 rem, Counterweights were added to the crankshaft which
noved the 4th Order critical speed cown to about 43@ rpm, Grand
Gulf is said to have & &4th order critical speed of about 430
rpm, APPlicants admit that the Perry é6th Oraer c¢ritical speed
it 438 rpm, even closer to the operating speed, Wood AfFfidavit
at 79,

There is also a 3-1/2 order critical speed in V-1o engines
which crectes larger stresses than the 4th order, said t0 b 17
the SGG repm range, gee Exhibit 17, from BN-84-182, Note that
this Speed is below the overspeed trip setting of 518 rem, and

that the DR/GR maintenance recommendations for the gverspeed
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trip call for running the engine at no load up k0 thais Erip
point at every refueling outage,

The DR/QR Report fFOr the QOVErnor mentions a &raitical spead
of 496 rem,

DEMA recommends that no harmful torsional vibratory stresses
cocur within S% above and below the rated speed, For a 450 rem
engine, the range in question 15 427,5 t0 472.5 rem, The Perry
0G procurement specification has even more stringent scandards,
that-the D6 shall be free 2Ff Qll deleterious erivical—speeds or
torsional vibrations within 1G% above and below theé rares speed
at any load From @ to 116%. GP-5&2 Section 2.0é6.1, This speed
range is 485 to 495 rem,

applicants claim that the 4th Order stresses are not
sharmful® because the components from the right and left banks
almost cancel, and assuming o one degree delay in right bank .
timing, the stresses are below the DEMA allowables, Wood
Affidavit at 78-79, The Quners Group’s analytical assumptions,
however, should not be accepted without scrutiny,

FaRa developed a torsional model OFf the VU-1¢6 crankshkft for
theé Grand (Gulf repart, The harmonic loading on the cranksharft
1% admitted t0 be sensitive k0 firing pressure, reciprocating
inertia, and frictional loads, However, the fFiring pressures
Use2d in the analysis were thase measured for the Shorsham
engane, The peak Firing pressure there was about 1600 FSag,

Applicants admit that peak firing pressures for the Perry



eangines may reach 1780 Psi9, Wood affidavit at 24, FaAR then
assumed Firing pressures to be the same, except for the taimang
diffurence, between the left and right banks,
Factory test data for the Perry enganes indicates that this 18
not ¢ conservative assumption, Exhibzit 18 is the record of
factory test runs for the Unit 1 engines, Exhibit 19 15 OCRE’S
analysis Of the firing pressure variations exhibited in these
tests, Note the considerable variation in Firing pressure among
the cylinders, Thi¢ variation is within TDI’'s allowable range,
Wwhich pPErmits o difference in maximun and minimum pressures of
15@ psi, GSe2 Exhibit 20, from TOI'S inseruction manual, Note
also that the average firing pressure for the two banks can vary
consideracly,

FQAR 'found*® the reciprocating mass of the yY=~14 connecting
rod and piston to be B20 lbs for each connectaing rod, This
number 1§ remarkably identical to the reciprocating mass used

for the ain-line crankshaft analysis, despite the differences

petween connececing rod designs, cgee Exhibit 21, From the TDI

Instructktion manual, which gives the appruximate weishts and

configurations of the Yy=14 artaculated ccnnecting rod design,
The master and laink rode 40 not weigh the same,

Fafaf agrees that these differences bectween the 2 bBanks

affect the imbalance dravang the 4%h order critical, see

Exhibit 22 From the June 22, 17984 meeting petween cthe NRC ang

the Qwners (Group, It i not clear that these effects have bDEET



considered, nor that the suggested ‘cure-all*, the torsiograph
test, Wwill adeguately evaluate them,

The factory teéest data showed erratic behavior with regard to
Firing pressure differences, A tOrsi0@raph test may or may nor
*catch*® the worst-case situataion, Indeed, it was found fFOr the
san Onofre Y-20 engine that the initial position Of the
erankshaft had a significant effect on stresses, in that for
some POSitiOns stresses are in phase, See BN-84-182 at £5-75,
Presumably the timing of DG loading could have the same effect,

APPlicants state that the torsiograph test will be performed
on only one PNPP engine at 0%, 25%, S0%, 735%, and 1227 of
nameplate rating, CEI! January 17, 1985 submaittal at 18,
load will apparently not be considered, even though it is a FSAR
and SP-542 requirement, NOr is it ¢clear that kransient loading
conditions will be considered,

It is these conditions that may be the most taxing for the Dcs,'
FSAR 8.3.1.1.3.2 states that *sequencing of large lo0ads at 3
s$@cong intervals ensures that large motors'wzll have attained
rated speed and that voltage and frequency will have stabilizéed
pefore succeeding lcads are applied, The decreases in frequency
and voltage mave been verified by qualification testing ©o oL@
not greater than 5 and 2@ percent of nominal, respectively,*
cince the frequency of an AC generator is darecktly proportional

*C the speed Of its prime mover, a 5) decrease in fregquendcy

means that DC speed will drop to 427.5 rem, Every time A large

10ad is added 0 the DGs, they will pass through the 4th order




critical speed of 438 rem,

Actual loading conditions may be even more severe than those
postulated by the FSAR., The NRQ's Integrated Design [nspection
found that there is no specification requirement that large
motors reach rated speed within 5 secands, In fact, the ESWS
pump considered by the inspectors requires 9 seconds to reach
rated speed, BN-85-82 at p, A-277. The result is that the DG
may have t0 Supply motor starting currents for more than one
motor at once, which heavily loads the DG and lengthens the time
spent at the critical speed, The actual conditione will not be
known until actual DG operation with actual loads,

More severe conditions than those analyzed by FaAAR would
alsoc be produced if the engine were to misfare, See Exhibit 23

from the June 22 1984 NRC-Qwners (Group Meeting, Engine

- -

-

migfFiring is & serious problem for the Y-14, 1% likely tO0 occour,
and is consigered in marine applications, Exhibit 24, from '
TOI's Instruction Manual, also illustrates the large numoer of
factors affecting cylinder balance, Migsfiring thus should be
evaluatred,

The only appropriate standards by which to evaluate
crankshafe design are those of the ship classificarion
societies, These standards, of which Lloyd’s Register of
ShipPing 15 the mOost conservative, consider a large number of

iNPULS, 1ncluding engine misfiraing, cee Exhibit 25, from the

Joine Testimony filed by SufFfolk County on July 31, 1984 an the
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Shoreham proceeding, AN indspeéendent evaluation must o=
performed according to these conservative standards,

gnly an independent evaluation and realistic testing Of the
mos:t severe DG operating conditions (for both DGSs) will
determine whether the Perry U-14 crankshafts are suitable for
nuclear servaice,

2., Pistons

The Qwners Group has identified & functional atetributes OfF
pistons, GSee Exhibit 24, Most of these have not been verified
by the Qwners (Group, which has only actively addressed the
Fatigue cracking of the Piston skirt stud attachmant BC0sSsS 4areaq,
Qther piston problems which could adversely affect engine
performance have not been evaludated,

For example, trhe strength Of the piston Crown has never been
analyzed, even though the Component Tracking System has
identified piston &rown cracking on an engine in nuclear service
(Kuosheng, Taiwan) and on the M/V Gott, A hole, said to be
caused by "secondary shrinkage', was discovered On an engaine
PistON Ccrown, These failures, their causes, and actions needed
tc prevent further failures, were not addressed by the Qwners
Group,

gimilarly, there have been numerous instances oFf fretting
petween the skirt and crown, This has not been evaluateda by the

Jwners Group,

Piskon rings and Pins are known to be susceptible ¢O Flakaing



of theair chrome plating, This has been observed at Perry (pin,
see Exhibit 27) and Comanche Peak (pin, see Exhibit 28). NO
analysis Of the root cause of this problem has ever been
performed, nor is there any solution for preventing the problem,
chrome flakes can cause scoring of the cylinder liner,
resulting in piston blowby, which can eventually cause pPistoOn
seizure,

The PNPP DR/GR repaort for pistons is written for the wrong
skirt type, AH instead of the AZ skairkts actually used,

However, APPlicants 4o take credit for the FaAA report on RE
piston skirts, These analyses are seriously deficient, as
demonstrated by Exhibit 29, from the Suffolk County testimony in
the Shoreham proceeding, Summarized, the testimony shows that
FaAR neglected a number of significant factors, including use of
underestimated peak fFiring pressure (acknowledged to oe 1706
pPsig by APPlicants; 1470 was used in the evaluation); use of
FKIrE=-t0=-Crown gae kand okRer d4imensions) unverifiea oy
measurement, except on a sample basis (see Exhibit 20); use of
ideal assumptions, sSuch Qs 1s0tropacd material and unifaorm skairt
remperatures; reliance on Kodiak engine
(1200 psig firing pressure) and R-3 experimental engane
operating experience, With only o sample OFf AE skarts; neglect
of piston side thrust; and the effects of tin skirt glating,
WwhiCh can collect detritus which will couse liner sS2Orang,

leading to piston blowby and possibly pPistoOn seizure, Note that
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liner scoring was observed in the PNPP DGs after a few hours of
factory testing, GSee Exhibit 31,

TDI has not demonstrated an ability to produce defect-free
piston skirts, Linear indications have been found by liquid
penetrant and magnetic particle testing On new perry AE skirts
(see Exhibits 3@, 44, and 44) and on Comanche Peak RE skairts
(Exhibat 45), Although these indications were removed, there is
no assurance that subsurface flaws are absent, since the
inspection technigues are only capable ofF detecking surface or
near-surface indications,

contrary to Applicants’ belief, reasonable assurance that
the AE piston skirts *are adequate for unlimited life under full
load conditions® simply does not exist, A thorough evaluation
addressing all the piston functional attributes identiTied by
the OQWwners Group has never been conducted, and must be conducted
By an independent, disinterested entity pefore the DGs are
considered acceptable for nuclear servace,

I, Cylinder Heads

FaAR has divaided cylinder heads into I aroups, dependaing on
Wwhen they were cast, Heads cast before Qctober 1978 (Group I
heads) were not stress relieved and are subject €0 fatigue crack
growth in thin sections and/or from fFabrication-induced defects,

Heads cast before September 1980 (Group I and 11; were subjecet

to core shift, inadequate control of solidifaicatainn, and

inadequate control of the Stellite valve seat weld deposition
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process, Heads cast after September 1988 (Group 1II) are

supposedly free of these defects, FaAA Cylinder Head Report at

The Perry DGs are using Group 1 heads, which were raturned
to TDI for stress relief, Wood Affidavit at &4, Seress relief,
nowever, does not solve problems such as core shift angd
inadequate conkrol of soligdification, In fact, stress relieved
neads have cracked in marine service (M/V GOtt), accordaing o
the PNEP Component Tracking System,

NOF i8S it clear ethat TDI's manufacturing aciliti®@s have
improved, Exhibit 32 is a portion Oof & report of an inspectaion
conducted by Applicants at TDI facilities for the purpose of
Witnessing inspections on reworked cylinder heaas, Five out of
16 meads were re jected for lack of fusion, hot tears, and
inclusions, discovered by magnetic particle testing,

It should be noted that other nuclear facilities (Shoreham,’
fomanche Peak) have replaced Group I or Il ¢ylainder heads with
group 111 heads, HNothing less should be expected fraom
Applaicants,

The DR/GR report for cylinder heads states that a design
review is not necessary due t0o the FORAAR repore, [t also states
that, fFOr increased head reliabilaty, the engine should be
‘slown-over® afeer each operakion of the engine, and the fuel
inJection port visually inspeacted for water leaks guring the

monthly engine run, This approach is flawed on several grounds,
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First, FaAA never conducted a desian review of TDI ¢cylinder
heads, See P, 3-1 of FaRA's report, which states *no attempt
Was made to perform o detailed design review Of the cylinder
nead.* The reason for this was that the head geometry 1§ toO
complex fFor suchkh an analysis, Instead, the fire deck only was
modeled as & fFlat plate, The numerous fFlaws in this onalysas
are detailed in Exhibit 33, from the Suffolk County testimony in
the Shoreham proceedainsg,

The Shoreham testimony also demonstrares that there is no
assurance that the Group IIl heads will be reliable eitnher;
indeed, the head design is inkerently defective, ans TDI's
casting erocess has not improved, Nearly all hegas cast in
1982-83 had defects, TDI's inspection techniques will not
detect subsurface Cracks,

Wide variations in fire deck thickness make eracking more
1ikely to oocur, TO! ignores the maximum fire deck EMLCKTIESE, o
Which 3hould be 3,515 inch except between the intake valve
ports, where 9,745 anch is requaired, Exhibit 34, @ record ef UT
inspection of PNPP cylinder head fire deck, illustrares the wide
variation in fire deck thickness and the routine violation of
the maximum thilkness standard,

THere is inadequate evidence to suppore the claim that Group
111l heads have never cracked, TDIl never evaluated its Files an
the Past 2 years to determine whether head failures have

Qcourred,
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Cylinder head cracks can occur during cold shutdown of the
engines and may not be detected before engane start is
attempted, Cylinder head cracks can lead t0 catastrophic DG
failure, turbocharger damage, and ‘*air-lock® of the head water
passages, Jater leakage into, the Cylinder 1is Very dangerous;
even small amounts of leakage can impaar cylinder lubrication,
compare Exhibit 35, from TDI's Instruction Manual, which warns
of the serious consequences of water in ¢ylinders,

The barring-over or blowing-over (see Exhibit 34 for &
description) procedure is inadequate for detecting the presence
of water in cylinders, Performing this procedure after each
engine run will not detect leakage pceurring after the test but
pefore the next engine start, Obviously such proceduress cannot
be performed prior to an emergency DG start,

Given the extensive hisktory of TD! cylind~~ head crackaing an
auclear, stationary, and marine service (see Exmnibit 37, from
the PNPP Component Tracking System), the defective Qwners Group
analyses, the inherently flawed head design, the lack of
assurance tmat manufacturing problems have been so0lved, the
severe consequences of head cracks, and the inakility to detect
sracks pefore they cause damage, the use of TDI cylinder heads
for nuclear service cannot be Justified,

4, Qonnecting Rods
f large number of connecting rod failures kas been observed

in TDIl enganes, Gee Exhibit 38, from the PNPP Component
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Tracking System, Due t0 this adverse experience, connecting
rods were evaluated under the Qwners Group Phase I praogram,
Exhibit 3% is the Qwners Group’'s Task Description far conneceing
rods,

The Qwners (Group has failea 0 Fulfil its commaitments in
that task description, For example, buckling strength, while
axamined for the in-line rod, was never evaluated for the
articulated design used at Perry,

gimilarly, the Qwners Group has not adequately addressed
Wwrist pin bushing failures, FaRA's report on in-lineg connecting
rods included an analysis of wrist Pin bushings (si1nce extensive
cracking was discovered at Shoreham), but this analysis may not
pe conservative (no indication of the peak firing Pressures used

was given) or applicable to V-16 engines (due t0 inertial load
4ifFErences in the exhaust sktroke), AN independent analysis 18
necessary to ensure the suitability of TDI wrist pin bu;nxngs.'

The extensive cracking observed at Shoreham, even in new
BUShinNgs, is yet further evidence of the inkerently powr auality
and unreliaeility of TODl engines, The recommendad NDE
inspections for wrist pPin bushings (LP teskting) in the Perry
DR/GR report will not detect subsurface Flows that could
propagate to failure,

The proclem most thoroughly addressed by APplicants 18 that

of rod box or polting failures, However, their own analysis

SROWS that even the suppotedly superior 1=1/2 inch bolt
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configuration used at Perry is marginal (factor OF saféty = 1.08.
But we are told not t0 worry because of favorable field
experience with 1-1/2 inch bol*rs, Wood Affidavit at &8s,
The truth is that field experience has not been favorable,
FoRA conducted a survey of Yee @ngina connecting rod experience,
gut of a populatiaon of 148 connecting rod assemblies, two 1-1/2
rods have crocked; four (=-7/8 rods have cracked; six i=-7/8 rod
bOlts have cracked ‘with no apparent damage to the rods,* FaRR=-
84-3-14 DSRU=-4 Connecting Rod Report at (-3 to 1-5. No
statistical analysis was performeag tOo determine whether the dara
could SUPPOrt O CONClusioOn as t0 the superiority of wtme 1-1/2
inch design, APPlicants admit that there must be *substantial
aperating experience and/or experimental data ko confarm the
design integraty.® Wood Affidavit at 81, Neither exists,
The results Of inspections Of the Perry conneceansg rods

likewise d0 not inspire confidence in their reliabilaty,

Exmnibit 40 1% a nonconformance report describang galling of the
rod BOx threads, NOte that the cause OF this proplem has not
peen determined, and no efforts to prevent recurrance are ain
progress, Exhibit 41 18 & nonconformance report describang
Fretting on the connecting rod rack teekh, NO Cause of the
problem was determined, and the rods were used as-is pased on
TD!'s disposition, This is an example Of Applicants’ continued
Uneritical reliance on TDI for technical evaluations,

FaRf believes that {-1/2 iNnch rogs are acceptanle for use
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provided rogds with pre-existang flaws are eliminateas, FORA
Report at 2-15. The use of the fretted and galled rods violates
this craiterion,

The Perry DR/GR Repart, APPENnaix 11, the maintenance matrix,
gstates that if connecting rod rack teeth fretting i1s fFound an
engineering evaluation should be performed, NOnNe was done here,

I¢ must be concluded that no assuUrance exists trat the Perry
connecting rods are suitable for nuclear gservice, The (Qwners
group’'s own analyeis, whilh may not L@ conservative,
demonstrates that the rods are marginal, Adequate experience of
eyccessful rod operataon does not exist, Indications found
during inspectiaon of the PNPP rods nave not been dispositionead
in o technically valig manner,

§, Connecting ROd Bearing chells

Exhibit 42 is the PNPP Component Tracking System for
sonnecting rod bearing shells, Note the wige variety of failure
mechanisms involved, Failures have been attributed to bad alloy
makeup, connecting rod fretting, and 10%s of pearing Crush,

Many of the failures identified did not give the cause,
applicants mave on y addressed the type of faiture pcourring at
Smorenam,

While the DR/GR report recommends a number of NDE tests
(radiographs, eddy current, liquid penetrant, visual, and
dimensional verification), no verification of alloy type is

requared, In addition, APPliconts are Using as-1i8 bearings
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Which have failed the FAAA inspeckion criteria, Relying instead
an information from TDI, they accepted bearings with linear
indications and scoring and gallaing, gee Exhibit 43, inspection
results for connecting rod bearing shells, Note that even
rhOUgh the acceptance criteria clearly sktated that surface
cracks, linear indications, scoring and galling are
Jynacceptable, ApPPlicants accepted bearings exhibiting such fFlaws
pecause TOl's service representative accepted them,

1t cannot be concluded that the Perry connecting rod bearang
shells are acceptatle when they include obvious nonconforming
indications, the cause OFf which i§s unknown, Not all aof the
failure mechanisms found in field experience for connecting rod
pearings have been studied, NOr has it peen demonskrated by an
independent disinterested analyst that the evaluation of the
ghoreram bearing failures is conservative, Reasonable assurance

14
that the PNPP DG connecting rod pearing shells are suitable for

nuclear service does not exist,
4., Engine Base and Bearing Caps

APPlicants claam that the engine base ang pearing caps are

adequate for nugclear service, pased on FaRA's evaluation, There

i no evidence that this analysis i1s conservative, as the FORA

report 1% an inscrutable agocument,

For example, the Faph report states that the primary

function Of the batse assembly 18 toOo align, support and react tne

grankshaft loads at the pearing saddles, and o0 react the firing
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forces transmitted by the through bolting, The loads imposed by
the crankshaft include crankepin, Piston, and rod inertia and the
Firing loads, FOoAA-B4-4-1 Rev, 1 at 5, Buk 1t 18 naver
explained Jjust how these loads are modelles in the stress
anolysis, It cannot be determined whether e.,9,, the Firing
pressures are conservative,

APPlicants state that the nut pocket failure was gue to
impurities in the casting material, Wood Affidavit at 14, FaAA
never determined this; this was TDI's conclusaion, *TDl reportes
that this Failure was due to impurities in the casting material
erat reduced the engine base strength, They reported thar the
imPuUrities were traced to non-ferrous components among the scrap
iron used for the castings,* FOAA Report ar 10, FaRA's
analyses apparently assumed that base materials were of
specified composition and skrength, which, given this failure,
i8 not a conservative assumption,

A complete analysis OFf the engine base angd bearing cap
Failures has never been performed, and needs to te performead by
an independent disinterestad entity before the suitabilaty of
thi§ component can be dererminea,

The DR/GR report also fails t0 ensure the agequacy of these
components., IFf & failure mas been attributed to CaErINe
material impuriti®es, then a logical approach ¢ revalidating the
engine would include a determination Of the chemical composition

and material properties of kthe base fOor each engine, The DR/GR



report does not recommend this; the only inspections required
are a verification of bearing cap stud nut toraque and visual and
LP inspection of only the NO, § main bearing saddle area on only
one angaine,

The Perry DGs failed even thas 1imited test, See Exhibit
44, Which ShOows that linear indications have peen found on the
NGO, § saddle of the Unat 1 Division {1 engine, AppPlicants
accepted these indications as-is and have not tried to determine
rhe cause Of these indications, whether they will propogate in
service, Or, through expanded inspections, whetrer other

nonconforming condations exi3t 1n Oother sqaadles,

In 1ight of these fFindings, there can beée no assurance that
the Perry engine bases are suitable for nuclear servaice,
7. Turbochargers

the Elliott $@6 turpochargers used at PNPP have had
unfavorable experience, GSee Exhibit 4%, from the PNPP componer’t
Trackirg System, HNote that the problems encountered include
thrust bearing lubrication, excessaive vibration, surging, and
nozzle ring vane breakage, The Qwners Group has focused only on

the thrust bearing and nozzle ring praoblems, Qther turbocharger

proclems have bean ignored,

FaAAR's analysis of nosz1@ ring vanes dig not prove thot

these components are acceptable, FafA concluded, bases ON vane
failures opserved at shorenam, Kuosheng, comanche Peak, and

Grand Gulf, that the nozzle may indeed experiance vane failures,
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But, because these failures have not yot resulted in engane
shutdown, FQAA concludes that vane failures should not
significantly affect turbocharger operation, FaQAl recommends

that Elliott consider its findings ain future nozZle ring
designs,

PNL apparently disagrees with the conclusion that vane
failure is harmless, APpencgix M of SSER & for Grand Gulf,
NUREG-0831, 1% PNL's evaluation of the reliability and
operability of the Grand Gulf TOI DGs., Therean (P,19) PNL
states *there is a high probability Of damage to the
turbocharger if the vane breaks in service,' The Qwners Group
also realizes that lo0se and broken parts can damage the
curbocharger, See Exhibit 44,

The Division | engine turbocharger was found to be severely
damaged upon inspection and was replaced, See Exhibit &7, The
cause of the damage was not determined; it was merely attributo;
Lo the factory testing (only o few hours), There is no
guarante? that damage will not occur during subsequent engine
operation,

PNL Otkributes @xcessive vibration at grand Gulf ko
turbocharger misalignment, GSER 4, APpendix M at 17,
Misalignment is a problem at Perry as well, GSee Exhibit 48,
NOte that ABPlicants have again relied exclusavely upon TOI for
sechnical information, MO analysis Of the proposed disposibion

(elengating bolt holes) was conducted to determineg the effece



upon turbocharger operation,

The Perry turbochargers are inadequate, They are laikely to
experience nozzle ring vane breakage, which could samase the
ynit, have been damaged by an JNKNOWN mecrkanism, and d0 not
align properly with their mounting brackets,

8, Cylinder Blocks ang Liners

TDIl cylingder blocks have exparienced numerous failures,
These failures include ligament crackaing, stud-to-stud cracking,
stud-to-end cracking, circumferential cracking at the liner
counterbore lip, and creep and thermal distortion, applicants
nave ONnly evaluated the cracking problems; no analysis of the
distortion and creep was performed,

applicants imply that cylinder block failures at perry can
be avoided if tme blocke are found to have acceptable material
properties and microstructure and if liner proudness 18 reduced,

First, it has not yet been determined that the FNPP engine
plocks are free of substondard material, Secondly, FORA never
recommended reducing liner proudness:

Modification aof liner collar counterbore vertical fFit (liner

proudness) to the reduced level currently specified by TCI will

result in reduced probability Of caircumferential cracks,
Quaneification of the exact impack oOF Ehis medificaeion an

stress perpendiculat to ligament, gtud-to=-stud, and stud-~to-ena

SracKS MOS8 not been performed, Thererore, no recommendation
offered regarding the overall desirability of reduces liner
pProugness, FOAR-B84-9=11, °*Design Review Of T01l R=& and RVU=%

geries Emergency Diesel Generator Cylinder Blocks*, Dec, 198646

V.
In fack, it would seem that reducing liner proudness would lead

t0 lo08s OF liner cruth, which has occurred in TOI engines, LOES
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of crush could cause liner fretting or leakage of exhaust gases
into the coolant or leakage of cooling water into the cylinder,
The deleterious effects of these events have been described
above in the discussion on cylainder heads,

FapA's evaluation predicts that cracks will inaitiate in the
cylinder blocks, even those of normal microstructure, FaRA
concluded that cracking of the block top may inikiate at 100X
nameplate load due t0 high frequency Ffatigue or after 100 starts
to full power due to low cycle fatigue, Ligamenkt cracks are
more likely to0 initiate thamstud-to-stud or stud-to-end cracks,
But once ligament cracks form the Other Ccracks are more likely
t0 ocour, FOaAR report at 5-2,

The cause of this propensity fOor cracking i the inherently
sefective design of the blocks, Se® Exhibit 49, the M/V
columbia Engine Rebuild Report, which concludes that
circumferential cracks will be recurring due to the number of
causative factors , including high comeressive gtresses on the
countersore lip; localiZed stress from the sharp anternal laip
corner; nearby drilling for warerjacket or stud; cermination of
stud treading at the same level; creep geformarion; and fatigue,

‘gecause the design stresses were S0 haigh, there was no
rorseeable way to prevent failures from gcourring withoutr a
signicant redesign of the liner-block landing surfaces,* Ex, &%
at 1I-9.

gamilarly, FaoAA found that inereasing the radial clearance
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between the block and liner will reduce the block top stress and
reduce the likelihood OF cracking (the liner expands thermally
more than the block), ApPparently realizing the need for
redesign, TDI has modified block design in i1t3 R-5 engines,
These MOdificotions include iNCreasing the block toP thickness
From 2.5 t0 3 inches, Providing deeper stud bOsses and stud hole
threads, and upgrading the block material from Class 4@ *o Closs
4% cast iron, FAaARA report at 1-4,

TDIl has also increased the radial clearance between the
Block and liner, from O,008/0.0048 to 0.9105/90.0870 (upper Qgap;
lower gap wos also increased), FaRA Report Figures l-s, 1-7,
and (-8, The PNPP engines, however, 40 not have the benefit of
thEese improvements,

FaAA does not predict unlimited block life, Rather, &
cumulative damage index has been developed t0 determine the
lengeh of tim@ an engine can operate, Thais calculation util;:o;
eNgine cperational history (time at 10ad), angd predacred
gperaticnal craracteristics, included those for a LOOP/LOCA
event, The Perry DR/GR report rororincos Exnibit S0, apparently
for the PuUrposes of this calculation, NoOte that Exhibit 50 was
prepared in response to Exhibit 10, which bemoans ‘ulera-
conservarive® FSAR load data and urges *realistic® load
pProriles, pernaps taking credit FfOr operaror action an removang
loads fraom ewhe DGS,

Thus, the loads assumed in Exmabit S50 may not be



conservative, NOr is it clear that this load profile was
assumed for LOOP/LOCA only and not also for normal DG testing,
If 80, thi$ contradicts draft Technical Specification
commitments to test the DGSs ot least once every 31 days by
PUNNANgG at 7000 kw FOr 40 minutes, and at least once every 18§
MONEhS By PUNNiIng at 7000 kw for 24 hours, See Exhibit 51,

Al8D, it 18 nOot clear that the calculation has considered
the POSSibly MOre severe starting Conditions discussea Gbove,
cONcerning the ability OFf large motors to reach rated speed
pefore additional loads are added, There thus 18 nNo assurance
that the cumulative damage algorithm will conservatively predict
safe operating life of the cylinder block,

Exnibit 852 18 FOAA'S Fflowchart for applying the cumulative
damage procedure, NOte that for a crack-free plock, continued ,
OPeration is dependent upan the block material veing typical for
gray cast iron, the block and liner dJimensions being
sgarisfactory*, and the engine having significant operational
history, It has not yet been determined whether the CNPP engine
Block makterial is acceptavle, The enganes also lack sagnificank
cperational history (only a few hours of factory testaing), NO
accetance criteria are given for ‘*satisfactory* block ana lainar
dimensions, These are given, nowever, in Exhibit 513,
Ineredibly, the acceprable dimensions are all those 1N use by
TOI:, sncluding

the farly dimensaions for liner/block radial §o0p which anarease
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the like@lihood OFf cracking, A conservatrive assumption would be
that there are no satisfactory standards FOr these dimensicons,
The flowchart for Perry thus leads t0 the conclusion 'no
analytical easis for continued operation,*

Additionally, FoRAA's @#ntire mMethodology with respect o
BlGck Cracking, including the cumulative gamage calculation, as
foulty, This 1§ thOroughly discussed in Exhibit 54, from the
SUfFFfOlk County kestimony in the Shoreham proceeding,

FaAR also believes that any cracks that may initiate are
parmliess, This t00 18 & fallacious assumpetion whidh 1§ rebutted
By the Suffolk County testimony, This testimony shows that all
Eypes Of observed cracking are very dangerous and can ledaag ¢0
catastrophic engine failure,

APPlicONtSs identify *the ability ¢0 withstand reactive side
FOrCes without evcessive wear or scuffing® as a functional '
ateribute Of the cylinder liner, WOoOd Affidavit at 55, This
hOS never been analyzed for the TDI liners, despite adverse
ExPETIeNCc® With SCUFFing and distortion due t0 pPiston side
ERPrUSE,

ApPpPlicants may have created a new problem affecting Cylinder
liner reliabilicy, See Exhabit 55, Applicants failed to ensure
that liner and BlOck matchmarks were aligned when xnstox{xng the
liners, Alignment 18 necessary as there 1% 4 CUtour at the

lLiner BOtECM FOr CONNnecting rod travel, The misalagnment 18 as

great as 7/146 inch; nowever, Applicants accepred this situarion
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ag~-1¢& because TDI’'s service representative accepted ait, TDI
accepted 7/146 misaligrnment even after recommending that 1/4 inch
be the maximum misalignment, This is yet another examerle oOfF
Applicants’ continued reliance on TDI for technical input,

There is NnOo assurance that engine damage will not result from
this sSituation,

There 18 no evidence that the PNPP DG ¢ylinder blocks and
liners will perform their functions without fFailure, An
adequate analysis of block cracking and its consequences has
never been performed, and other observed failure modes have not
seen analyzed at all, It must be concluded that these
components are not suitable for nuclear service,

0. Prase II DR/GR

The DR/QR program 18 supposed tO verify the relidbility of
@NGine components other than those evaluated in Phase I, 171
COMPONENts wWere selected for the Perry engines; however, only 1o
of emh@se received a full design review, The others were deemed
not %0 reauire design review beCcause OFf SUPPOEEd Saimilarity tO
the lead engines at Comanche Peak,

The heavy reliance on the lead engines 18 illustrated by the
Following statements from Applicants’ Joanuary 17 submittal of
tmeir DG Program Plan:

Upon completion of the OR/QR Program on the lead engine, the
resules , , , were factoreg into the fFOollow-0On @ngines such as

PNPP, A sSeparate design review was not required, for example,
On & common component FOr FOllOw-On engines, However, an



inspection may be required to verify that the component is
actually the same as the one revaiewed for the lead engane,
rivewise, Qquality revalidation inspactions campleted on 6
somponent in o lead engineg would serve aGs a bas:iE Far either
increasing or decreasing inspectians for & follow=gn engine,
depending on the lead engine inspecktion resules, Py B

Expanded testing or inspections will generally be fFocused on the
*1gad* engine, with l@ss stringent requiremencs For followang
engines of the same type if warranted by preceding results, (P.

&)
This concept is inherently flowed due &0 the poor or totally
lacking quality assurance at TDI, Uysing the lead engine concept

for design reviews might be Justified if TDI's design control

were acceptable, However, this is not the case, An example OfF

this i85 the front gear case bolting, component #BZ2-3258., The

perry DR/GR repcrt for thais component states:

a @C inspecion at Shearon Harris (QP&L NCR 84=1777) showed twd
polts internal to the gearcase that were not avident on the
parts manual drawing, ., . The CPAL inspection found that no
positive means 2Ff locking was provided, Considering the aamage
rhes® bolts could cause 1f they loosen, it 1€ recommended that
these bolts be inspected at Perry and positive locking features
(B@nt tab or lockwire) be added, . .

yJere it not fFor the fortuitous inspection at another site,
rh@se bolks would have 3gone undetected, as TDI's pares manual
Failed ¢t0 identify them, TD1's QA i8S SuUch that other

Jrnidentified differences between the pares manual and the

ENngines (Or among engines) exisct, They will not be detected

Jnless complete inspecktions are performed, Thus, an inNnspeccion

mUst be done Ffor &ach component O ensure that it is identical

0 that On the lead engine,

ANy relaxation an QR inspections or testing based ON




favorable results at lead plants is likewise improper and
without technical Jjustification, Because of TDI’'s ineffective
Q4 program, favorable results at one engine does not guarantee
favoracle results for all engines, Inspections on a sampling
basis are saimilarly meaningless,

Many componants (listed below) received no QR, OCRE
pelieves that these items must be inspected and/or tested to
ensure their relicbility, Components receiving no QR include:

F-P&8, Intercooler; @2-380A, Exhaust Manifold; B2-8850, Flex
Connections; 00-6420, Lube 0il Pressure Regulating Valve; @2-
1874,8,0, Lube Qil Fittings; @Z-426, Lube Qil Pump (engina-
driven); 02-445A, Lube 0il Lines; 02-467A, Turcocharger-Lube 011
Fitting Piping; B2-548 A,C, Lube 01l Sump Tank, Straaner, 4
Hardware; 82-564068, Lube Q0il Sump Tank misc, fittings, gaskets,
pipeé, and bolting; 92-717F, Aux, Sub Base 0il & Water Pipaing;
92-7171, Aux, Sub Base Piping sSuppoOrts, mounting harcware; E2-
8208, before § after Lube Q0il Pump; @2-828G, Lube Qil Heat
Exchanger; 92-318¢, Thrust Ring Bearing; ©62-315D, Jacket Water
Manifold PipPing;

§2-3156, Cylinder Block/Liner seals and Gaskets; 02-441A,
searting ALr Manifold Piping, Tubing, & Fittings; 02-441C,
skarting Air Manifold Supports; 02-335B, Starting Rir Tank! @2~
345C, Fuel Pump Base Assembly; 02-3I508, Camshaft Bearing; 02~
190E, Bushings; 02-338A, Flywheel; 02-3308, Flywheel Bolring;
02-4100, Qverspeed Trip yent Valve; 02-6958, Engine Shutacown
Equipment; 02-3140, Jacket Water Inlet Manifold; B2-433A, Jacket
Jater Fiteings; B02-4358, Jocket water Supports; G2-437, Turbo
Water Piping & Fittings; 02-700A, Jacket Water Standpipe Pipe,
fFittings 4 gaskerts; 02-796(.‘. Jacketr Yater Standpape sUPPOrts;

@2-700F, Jacket water standpipe bolting; @2-717V, Aux, Sub Base
Pipe couplings, fFittings, etc,; 02-7170, Aux, Sub Base JW
gaskets 4 boleing; 02-717E, Aux, Sub Base Supports; @2-8108, JW
Heat Exchanger; 00-421A, Fuel 0il Drip Tank; B2-3450D, Fuel
InJjeceion Supports; 02-4523A, Fuel (il Header paiping; B62-717J,
Aux, Sub Base Fuel 01l Piping and Fittings; 02-717L, Aux, 5Sub
Base Fuel 0il Bolting & Gaskets; B2-825A, Fuel 01l Day Tank; 22~
450A, Generator; 02-450C, Generator Shaft 4 Bearings; 02-350.
Foundation Bolts; 02-717A, AuUx, Sub Base,

The above is Nnot an exhauskive list OFf i1ktems receiving no
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QR; excluded were items wuch as valves, filters, and other

cOmPCNents not produced by TDI which are of standard design and
are used extensivaly in the industry, and @lecerical components
SUCh Q% Switches, wWiring, thermocouples, terminals, etco, Items

such a5 these do not need QR.

SpecifiC comments oOn the Ccomponents in the DR/GR Report are

given below,
1. 82-5004, Control Panel Assembly Cabinet/Systen

Thé DR/QR Report far this item addresses Georgia FPower

company’'s Jogtle Plant and not PNFP,

2, @2-717C, F, and I Aux, Sub Base Paping, Supports, and

-
Mounting Hardware

These components are part of the Jjacket water anag lube 0il
gystems, These systems are regquired t0 be designed and -built in

accordance with ASME Code Section III, Class 3, CP=-542,

cections 2,06.7 and 2.06.8.

The DR/GR Reports for these components all contain the

focllowing statement:

The lead engine report does address site specific modifications
t0 theé SXid PiPing and/or sSupports, Generic application of
rhes@ modifications i1g not required for Perry since the Ccomanche
Peak modifications were not required for piping operabilaty,

The lead engine modifications were recommended in order to meer
the intent and philosophy of the ASME Code for the bounaary
conditions and Qssumptions used in the Qwners Group ANalysis,
These boundary conditions and assumptions may b2 somewhat
different from thcse used in the original manufacturer'’'s
analysas,

Since the lube 01l and jacket water systems must be designad

and built to the ASME coda, if modifications are required to



meet the ASME code then they are required at perry. Whesther
they are requaired for operability 1is irrelevant,

a0~
5 R

3., 92-317 ALB, 02-435A, B2-437, 02-447R, BI-467A, 82-717¢C,
717F

These components are lube 01l and jacker water fittings,
Tese items are to0 be visually inspected for l2aks, and should
they OcCur, the existing Dresser Style 63 Ccouplings should be
replaced with Dresser Style 70 couplings equipped with Viton
gaskets, The reason for this is that the maximum suggested
operating temperature of 150 degrees-F may be exceeaed. The
style 90 coupling can withstand 212 degrees-F,

It is not conservative t0 wait until leaks occur tbefore
raking corrective action, The couplings should be replaced
pefore plant operation,

4. B2-3240B, Intake and Exhaust Yalves

The DR/GR Report admits that the praimary adverse exper;ence'
associated with the valves has been chrome plate flaking,
scuffing, scoring, and exhaust 9as blowby due tC lack of
concentricity of valve and seat, However, no modifications arse
regquired for the valves, since the problems are no; expected to
‘noticeably affect engine performance* due to the small number
of hours the DGs are expected t0 operate batween inspections,

The maintenance recommendaticons for the valves in [ppendix
II of the DR/QR Report include 3 items, One 13 a gne-time-oniy

inspection for evidence OF exhaust gas blowby after S5G8-400



hours Of operation, The other 2 inspections, a visual
inspection for pitting, distortion, concentricity or other
abnormalities, and measurement of valve kead thickness, are to
be performed once every 5 years, This i35 not fregquent enough to
detect the problems Wwhich have accurred, °

The design reviews for the lead engines (the valves did not
receive a PNPP-unique DR) apparently did not determine the root
cause Of these problems, nOr were any courrective actions
formulated,

The consequences of these valve problems are fFar from
benign, Chrome flakes from valve stems could be drawn into the
¢ylinder, causing liner scorang, piston blowby, and eventually
PistOon siezure, Blowby paGst te valves will result in a loss of
cylinder power, and the hOot COmbuUsStiOn gaseés may CGUSE further
thermal stresses in the already substandard cylinder heads,
thereby accelerating cracking,

The adverse operating experience for the valves demonstrates
that they are not suitable for nuclear service, The DR/Gr
Program has failed t0 profperly evaluate and revalidate these
compononts;

S, Components Improperly Excluded From Reviaw

ta) 92-530A,B,C,A80, Platforms, Ladders, Stairs, and Suppores

2 have

e

These items received no DR or QR. Evaluation shou
cee@n moade Gs t0 whether the fFailure of these items during a

S@ismic event Ccould aaversely affect other compoOnents necessary
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for proper engine operation,
{b) Foundation

This item was not even included in the Component Tracking
gystem (and thus received no DR or QR) despite adverse FNPP
experience, which is evidenced by Exhibit 54, After the Unit |
engine foundations were grouted, it ués discovered that some oOf
the chock plates did not meet TDI's 85X bearing requirement,
come plates had as little as 1@-15% bearang, APplicants
accepted the condition as-is on the basis of a calculation
performed by TDI, and provided that crankweb deflection Checks
are performed prior to startup, and at 20 hours and 148 hours of
operation,

TDI’s Instruction manual states that the foundation is to ce
constructed to the highest accuracy, and that the engine must be
aligned before grouting, and that the engine weight should be
distributed evenly on all sole plates, See Exhibit 57,

Engine misalignment can couse excessive Crankweb
deflections, which TDI admits can cause catastrophic crankshaf t
failure, See Exhibit 586, Another example of failures caused by
insufficient contact hetween the engine and Chock plates 1is
given in Exhibit 59, from the PNPP Component Tracking System,
NOte that the corrective GCtiOn was to grind the Chock plates to
acnhieve full contact,

4 *100%2' foundation will also lead to excessive vibrarion,

which can cause other casualities, cee Exhibit &3, the report



of a Coast QGuard investigation into failures of TDI engines On
the icebreaker Northwaind, Loose foundation bolts Coaused the

following vibration-related failures:

fractured & turbocharger mounting bracket bolts; fractureg 3
exhaust Sellows; many lube 0il and water pump failures, with
associated piping failures; one exhaust pipe failure; I governor
Failures, Ex, &0, Finding OFf Fact H&sb,

(NOte Galsc that this investigation found that crankwee

- -

deflection measurements, to be meaningful, must be taken when
the engine i€ hot, i,e,, after running §-12 hOours under load,
Finding Oof Fact #2464, It is not clear that ApPlicants are aware
of this reguirement,)

The Coast Quard’s investigation of the Northwind foundation
has produced evidence *hat casts doubt On the conservatisms, if
any, in TDI’'s calculation, Exhibit &1 indicates that TDI
doesn‘t "pay much attention to area of Cchock vs, bolt torque’,
1N contrast to the Classification Societies and the Chocdk
supplier, Exhibit &2, information fraom the ChOoCk supplier,
indicates that the maximum possible Cchock area should be used,
and that, FOr the resin chOCkS in question, COmPressive stress

srouUld be limited to 506 psi, despite its compressive strength

of 19,0808 pPs1i,. This resules in a factor of safety of 38. TDI’'s

cilculgtion assumes a factor of safety OfF

Exhibit 43 18 4 calculation according o Lioyd’s Rules of
crOCKing and bolring crateria, It is not clear whether these
eriteria are specific to chock type; i.e,, allowable loads may

be higher for the steel chocks used at PNPP, However, given the
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inherent cons ‘watism of the Classificataion Societaies, GOs
discussed above, the adverse experience resulting fFrom
insufficient chock bearing (Ex, 5%9), and the potential for
catastrophic crankshaft failure, .:t 1€ prudent to determine the
agequacy Of the as-built PNPP foundation according 0 Lloyd's

Rules, Until proven otherwise, this should be considered an
uynacceptable conditaon,

IV. CONCLUSION

roblem

w

o

Frem the discussion above, it i€ Clear that seriogus
exist with the PNPP TDI DGs., They do not comply with GDC 1 andg
GDC 17. The QOwners Group program has failed to resolve the
significant design and Quality problems, APPlicants have failed
t0 demonstrate the absence of & genuine issue Of material face,
Their Motion for Summary Dispositicn Of ]ssue H1é must be

deanied,

Respectfully submitted,

Sovn. T

Susan L. hkiarct
OCRE Representative
27% Munson R&.
Mentor, 0OH 44E@60
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