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Ms. Nina Bell
Nuclear Safety Analyst
Nuclear Information and Resource Service

1346 Connecticut Avenue, NW IN RESPONSE REFER
Washington, DC 20036 TO FOIA-84-275
Dear Ms. Bell:

This supplements our five previous letters to you concerning your letter
dated April 10, 1984, in which you requested, pursuant to the Freedom of
Information Act, documents relating to:

1. The TDI diesel generators at the Shearon Harris
nuclear plant; and

~N

A1l lists of problems and defects which have occurred
with TDI generators being used or tested, or which
have not yet been used for nuclear facilities and in
other applications (e.g. marine).

The enclosed Appendices A and B 1ist some recently located additional
documents subject to your request.

The documents listed on Appendix A are being placed in the NRC Public
Document Room (PDR) in file folder FOIA-84-275 under your name.

The documents listed on Appendix B are already on file in the PDR, and
you may obtain access to them by referencing the pertinent accession
numbers.

rely,

g

J. M. Felton, Director
Division of Rules and Records
Office of Administration

Enclosures: As stated

5051 841030
fi8° 170 o
BELLB84-275 PDR
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Re: 84-275

APPENDIX A

Memoc from R, Caruso to Enclosure 1, re: Report of Meeting with
Representatives of the Transamerica Delaval Inc. (TD1) Emergency Diese!
Generator Owners Group, dated 2/2/84

Memo from J. A, Olshinski to J. P. O'Reilly, re: NRC/MPAL Meeting on
January 27, 1984, dated 2/2/84

Memo from J. A, Olshinski to J. P. O'Reilly, re: Transamerica Delaval Inc.
(TD1) Owners Group Meeting w/enclosure, dated 2/2/84

Memc from G. W. Kreighton to E. E. Utley, re: Request for Additional
Information Regarding Transamerica Delaval Emergency Diesel Generators -
Shearon Harric Unit 1, dated 2/6/84

Memo from M, Miller to Enclosure 1, re: Report of February 16, 1984 Meeting
between NRC and Representatives of Transamerica Delaval Inc. (TDIl) Owners

Group, dated 2/27/84

Memo from C. Berlinger to W, Muselar, re: Request to Transamerica Delaval
Inc. Owners Group for Additional Information, dated 2/28/84

Memo from C. Berlinger to J. P. McGaughy, re: Preliminary Assessment of Two
Reports Submitted to the NRC by the Transamerica Delaval Inc. (TDI) Owners

Group, dated 4/11/84

Memo from C. L. Ray, Jr. to H. R, Denton, re: TD! Diesel Generator Owners
Group Monthly Status Report, dated 5/25/84

Proposed Staff Actions to Improve and Maintain Diese! Generator Relfability,
Generic Letter 84-15, dated 7/2/84



APPENDIX A (cont'd)

s ipts of
Memo from M, Miller to Enclosure 1, re: Summaries and transcr
s NRC/Transamerica Delaval Inc. (TDI) ihmer's Group meetings, dated §/26/84

11. NRC Inspection Report No, 50-400/84-23 dated 8/9/82

12. NRC Inspection Report No. 50-400/84-24 dated 8/3]/8&




FOIA 84-275
APPENDIX B

NRC Inspection Report No. 50-400/88-17 - DCS Accession #8407270402

Memo from C. Berlinger to J. P. McGaughy, re: Preliminary Review of Report

on Investigation of Types F and AF Distow Skirts, FaAA-84-2-14, dated
2/27/84 - DCS Accession #8404120045

3. Memo from C. Berlinger to J. P. McGaughy, re:
Information Regarding Transamerica Delaval Inc.
dated 3/19/84 - DCS Accession #8404040290

Request for Additiona)
(TD1) Diesel Generators,

4. Memo from M, Miller to Enclosure, re:

with Representatives of Transamerica De
Owners Group,

Report of March 22, 1984, Meeting

lava) Inc, (TDI) Diese) Generator
dated 4/10/84 - DCS Accession #8404110307
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See Enclosure )
See Enclosyre 1

VEJECT: Report of Meeting with Representctives of the Transamerica
Delaval, Inc. (TDI) Emergency Diese) Generator Owners' Group

On January 26, 1984, members of the NRC staff met with representatives of the
DI Owners' Group to discuss problems related to Emergency Diesel Generators
énufactured by TDI. A list of attendees is included in Enclosure 2.
nclosure 3 includes copies of the handouts and slides usec during the

e

T
3

eeting. Enclosure & is a transcript of the meeting,

/
Ll

Rann/taru§o, Péoject Manager
Licensing Branch No. 2
Division of Licensing

/ ! [

Enclosures:
As stated
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Meeting on TDI DIESEL GENERATORS

Phillips Building
Bethescda, Maryland
Thursday, January 26, 1984

A meeting on TDI Diesel Generators convened

at 3:04 p.m., Harold Denton presice.,
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“R, DENTON: Good afternoon. My nare is
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Farold Denten., What we are geing
the results of the staff review ©f the reliability of
the Delaval diesel.

We started looking intensively in this area

when problems began to develop at San Onofre, Grand Gulf,

andé at Shoreham. Since that time, our review has ex-
panded.

We are prepared today to discuss wit- you in
detail the results of all the information that has core
to our attention regarding the operating performance of
these diesels.

We also have with us today the Regional Ad-
ministrator from Region IV, John Collins, who conducts
our vendor inspection program. He will describe +he
results of his vendor inspections at the factory of
Delaval Diesels.

I understand that the Owner's Group has
been informed of the utilities who own these diesels,
and they are represented today by Jim McGaughy, who is
the Chairman of the Owner's Group. I understand that
the Chief Executive of Delaval Diesel Corporaticrn is
also present, and that his representatives will :te

making a presentation.

Let me discuss a few ground rules to cecin
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wWith, to make the TEeeting co smocsrer. We are taking a

transcript of tnis Teeting. The issue is in conterition,
as yﬁu kaow, at several proceecirzs. Ané this makes it
easier for us to orovide the Hearing Boards a complete
and accurate recoré of what information is made available

today. Because of this transcrips, it's very impertant

that anvone who has questions or comments be sure to

identify themselves for the recorc when they ask guestions.

Tne way I would like tC walk through this pro-
Cess 1s to have the staff first describe in some cde-
tail the information that has becore available in the
last few months on the performance of these diesels in
the field. This is mainly at nuclear power plants, but
we alsc collected data from some non-nuclear sources.

Then, we will cover the vendor inspection, as
I mentioned. Then, we turn the meeting over to the
utility Owner's Group, +ho I unders+tand 1s preparec to
describe their remedial Program to try to e:tablish the
reliability of these diesels.

I understand, Jim, that vou may have an open=-
ing == opening remarks to say before we begin. Why con't
YOu 4o that now?

MR, MCcGAUGHY: Good afternoon. My name is
Jim McGauchy. I ar Vice-President of Mississippi Power

ancd Light Company. I am speaking tc you today as Chairman
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the Delaval Diese) Owner's Grouz.
The issues that will ke sresented here, we

feel the Froclems that have been fcuné in o1
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testing program and Our subseguent research ang reportec
to the NRC, as they've been found, using the Proper pre-
SCribed methocs. For some time, all the owner's of these
€ngines have bound together Puttinc the best minds avail-
able in the world on these issues in the one effors to
Stucy and correct these issues.

Our coals and the goals of the NRC are the
sane. We are committed to Provide our plant to reliable :
eénergency backup POwer supplies. we feel this comprehen- }
Sive program we have in place, in place now, working now, |
will éo just that.

We are here today to tell YOou about what it
is that we have been éoing. The elements of our program
are four. The first element is resolve the known problems,
both generic problems andg Problems in the specific euginesi
themselves, to design and find fixes to these eroblems.

In addition, we will take -- ang are in the j
Process of taking each engine from the ground up, review-
ing its design, its construction, its Frocurement ang
doing a quality revalicdation en each anc every engine.
From the results of the cuality revalidation, then we

90 1nto testing, and the testing involves non-destructive



WOrk is in Progress now.

And also then we will, through this group,
respond to the guestions, of Course, that the NRC will
PUt to us. The Participants in our Procram are as
follows. We have the eleven owners, and I will have a
list of those for You later. Eleven utilities. Faaa
Associates, who are renown iidoing failure analyvsis work,
We have the wncleheartec Support of Delaval in this
effort, both in gatherinc of information and cathering
of cdesign data, and in review of this data. Stone and
Webster Engineering is Supporting this effort. And also
several diesel generator consultants from arouné the
world.

The organization the Owner's Group has set up
has me as Chairman, Mr. Joe George of Texa; Utilities as
Vice-Chairman. Executive Committee made up of the eleven
utilities. The Technical Director ©f the program is Mr.
Bill Museler of LILCO. wWe have taken the program that
LILCO has started on their site, adding to it. The work
1s being done at the LILCO site.

As you see, in resolving the known failures ang
determlnin; solutions to those problems, FaaAA is takine

the lead; that is their Sreciality. n terms
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Feview anc zuality revalic tion, we have Faaa, Store and
Webs;e:, Caf wvarious Cons..tations, and we fave encineers
from eachn -tillty working in this effort. The testing
Program definition and carrying out the testing progranm
will be lorc, nf course, by the utilities who own the
€ngines a.. ojvrate them, and by Fa2A who will assist us
in that effzre,

> give you an idea of the extent of this pro-

= Iy

cram, I wo...i like to Put tiis chart up. This he

=

"t

s

.

organizat:on tnat is in place. We have over a hun

twenty people fyull-time working on this effort, working on

this effor: 1ow. This is in procress. We are confident
that when we corplete this Procram, that we will have

reliable encines to provicde backup power supplies for these

plants.

Thank you.
“R. DENTON: As those of ¥Y2a know, who own
these diesels, this is a very important safecy issue for

the NRC. Tnere are about fifty-seven encines made by

Transamerica Delaval that are in this, owned by the six-
teen utilitics that are on our list. None of the Delaval
diesels arr 1= operating plants, which means it's not an

imminent Si17ot problem today, but certainly it has pro-

found i1imnlications for schedules for some of the utilities

if the prozic~ 1s not adeguatelyv addressei.

red and
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safety side to be sure it's well -nierstooc. The orly
plants that are operating that have Delaval diesels are

r

San Onofre Unit 1. That plant is shut down for a seismic

modification. Grand Gulf, which is limited to a five

percent power license and is presently shut down. And,

Rancho Seco, which is using other 2iesels, but I under-

stand has ordered, or has in vlace, several Delaval diesels

which they have intended to install.

We view this as a verv serious problem for the
industry. It is unigue to have a problem in what I will
call a convention component of American technology. You
wouldn't think that diesel generators would get on the
critical path of the nuclear power reactors, but that's

very likely wnat has happened.

And just so there is no doubt about where the
staff stands on this issue, we are not prepared to go

forth and recommend the issuance of new licenses on any
plant that has Delaval diesels until the issues that are
raised here today are adeguately acdressed. It sounds
like we have a very ambitious procram. What I want to do
is make sure you have all the information we have.

And 1f we come to an understandina about the
factual basis that we are working with, so we can move

to a cdiscussion of the information we have beer able to
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cather, and if everyone weuld hold their questions to tre
eéxtent they can, we can get throush the creserntztions
fasnér.

We will provide ample opportunity for discus-
sion after we have gotten the factual basis on the table,
Then, we will turn to a detailed presentation of your
FTogram. And I plan to pProvide a hreak somewhere in the
meeting. But we will Probably go until about six o'clock.

The first presentation will be rade ty Frank
Miraglia ané assisted by Carl Berlinger. carl Berlinger
is a Senior Yanager on the NRC staff. we designated him
as the person responsible for ultimately reviewing your
Program and making sure that it is an acceptable, adeguate
program.

So, Frank, why don't 1 turn over to vou to
cover what we know about the Operating experience.

MR, MIRAGLIA:A My name is Frank Miraclia. 1
i

am the Assistant Director of the Safety Assessment Division

of Licensing,

The first view graph is a list -- the first
view graph indicates the fifty-seven Delaval diesels that
have been procured for use at sixteen different nuclear
power plant sites. May I have the second view graph?

We are going to discuss the U.S. experience

Wit these Jiesels in the Opeératinc stations to Zate.



-3

10

11

12

13

14

15

16

17

18

19

21

24

10

The next slide is a bries sumrary of the operat-

ing experience with San Onofre 1 station. The informa-

el

¥
-

£i10n on this view=graph is in a very surmarized fasnion.
»e have a more detailed handout that will be available
at the end of the meeting that has additional details

about the Cperating experience and chronology with some

¢f these machines at the various nuclear power stations.

There are two Delaval diesels at San Oncfre 1.

They were installed in 1976. They are Delaval v-20

engines., They were declared operational in 1977. The

Operating time on each engine at San Onofre is approximate-

|
|

ly 450 hours. These are actually the first Delaval dieselsf

to enter nuclear service.
Problems to date are indicated on the slide.

They've had turbocharger thrust bearing »roblems. This
event resulted in a Part 21 report, was issued and pro-
blem was considered to be of a generic nature.

They've had a lube 0il leak and fire, which

was a result of a fuel line failure, test line off = lube

©il line which failed because of vibration. And it was a

small fire.

The pistons have been modified at San Orncfre 1

Lo correct a problem that is noted at Grand Gulf ané

resulted in a Part 21 notification there, to prevent crown

separation.
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They've haé an ungualifies instrument cable,

which also was replacesd in confcrrance with reported

Part 21 occurrence. and sust recently in another Par+ 21
report, there is potentially defective coupling material.
That Part 21 report was filed earlier this month.

The next slide is a summary of the experience
on the -- of the Grand Gulf diesels. They have Delaval
diesels. They are the V-16. The operational hours on
the diesels are 1100 hours on the Division I diesels,
and seven hundred hours on the Division II diesels.

These are the first V-16 Delaval diesels to
enter nuclear service. The problems to date are the --
Number one is the pistol crown separation. That was a
generic problem and identified this particular problerm
as a Part 21 for the Delaval diesels.

They have experienced piston skirt cracks,
and piston skicts have been replaced on the Division II
diesels.

They've hac a fuel line failure, which resulted
in a fire. And the fuel line failure was due to fatigue,
They have experienced cylinder head cracxing on these
cdiesels. The heads rhave been replaced.

In addition to those, they've had the turbo-
charger problems. I :elieve three different instances of

turbccharger problems. And, again, you can see commorality



Cetweer thi experience an

blems. : fai L they ag
O an encine fastener. This was a crankcase capscrew
failed arni had Llodged in the génerator and shorted the
generatcr out.

‘n addition, Grand Gulf has also experienced
problems with their air starting valves which has resulted

in failure of the generators to start.

“hls summarizes the experience with the San
Onofre an.! the Grand Gulf units. I would like to have

Ralph Caruso summarize for you the experience to date
on the Shorenam machines and alsoc to present a brief
summary of the information that we have been able to
gather from non-nuclear marine experience with similar

type diescls,

Raloh Caruso.
‘R. CARUSO: The engines installed at Shoreham

are Model IfR-48, straight-8 engines. Thev are rated at
-] - | 7

3500 kile~atts and ﬁ:&-approximately 700 hours routhy&

on each cnuinc at the tire of a major failure of crank-
waaust of 1983,
“hose encgines were the first straicht-8 engines
in the United States in service. Shorehanm |

of minor problems and one major problenm.
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I think some of the reascns for this poor
;erfo;man: wi.. Te oovious when you hear frer cur next
speaker, John Collins, who I mentioned heads up the
vendor inspection program. John.

MR. COLLINS: Thank ycu, Harold. Now, we are
passing out the view-graphs which cover a summary of the
major findings that we've had of the inspection.

Since 1979, we have made nine inspections of

laval. Seven of those inspection reports are identified

&)

in handout material. They are available in the POR. 1If
you woulé like copies and you cannot get copies, contact
myself in Arlington or lan Barnes of our Vendor Branch,

we will be very happy to see that copies of these reports

are sent to you.

The remaining two reports have been forwarded
to the Company for proprietary review. That review
period should be up tomorrow. If there are not any pro-
prietary problems, they will be placed in the PDR and they
will be available, too. So, if you want to contact me,
my number in Arlington is Area Code 817-86(C-8225. Or,
Mr. Barnes, same area code, 860-8l176.

We have =-- as I hope everybody has the slides
row, our finding of deficiencies covered just about every
subject. They includecd areas on manufacturingc process

b | -~ o~ -~ ‘e - e leb et el
cocntrol, contrcl of special processes, procuremert control

’
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material 1dentity and control, design and docunment control,

$ 1 ; & 1 3 $ wy
tion, lacx of interral audits or i: =rover
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eguipment cal
or not sufficient cisposition of audit finlings, ané then
deficiencies in QA recorcs.
At this time, I am going to ask lan Barnes,
1o is the Chief of the Reactor Section for the Vendor
Program to go througn some of the highlights of the
inspection findings with you. We are not going to read

them to you. You have them, but I think it's important

we at least identify some of ther.

The other handout material has a more complete
summary of all of the findings that were made or documented
in the nine reports. So, lan, why don't you walk us
through some of the significant findings?

MR. BARNES: Good afternoon. The first slide
that is on now shows a catecgorization of the vendor
program branch inspection findings by subject area. It
represents a total of sixty-two non-conformances and
violations that were issued as a result of the nine in-

spections.

As John has just indicated, a description of
all of the findings in that particular slide are in-
cluded in a handout that is beinc cassed around. Ffrom
this inspection history summary, we have extracted

examples of inspection findings that raise concerns with
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recarl to the adeguacy of implener.taz:on ané the eflective-
ness of the
-ne first subject I
€M going to address is manufacturinc process centrol.
We have put srccific examples of inspection findings in
a subject arca, but Sringing the guestion of implementa-
tion effec:.:.cness, manufacturing process controcls, and
the perfor~ance of guality function ¢f Transamerica
Delaval.

“s vou will note from this slide, instances

were noted wirre route sheets were nct available to

the Vendor Pranch review. For example, the first item on |
the slide, ;acket water pump. Reworked operations for !
ninety-two pilstons that were suppliec to Shoreham and Grand
Gulf, that's the fifth item. Replacements of cylinder

head assemblies for Shoreham, that's the final item on

the slide.
foute sheets from Transamerica Delaval provide
the primary bHasis for verifying that the inspection opera-é
tions h;vw neen performed. The absense of those route !
sheets did not allow us to verify that required inspections
of manufacturing operations had, in fact, been accorplished.
wamples of findings which address the per-

s guality control function is shown in the

Iad

formance

seconc, third and four=h items, 1.e. there was no evidence

i
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two successive problers involving jacket water pump pro-

blems at Shoreham. And, so evicdence o€ sign-off ¢o

L
installation of rocker arm holé down bolts were founc

subseguent at Shoreham, were found subseguent to be mis-

sing.

In regard to San Onofre, piston reworked, with

i

the date of sign-off for manufacturer operations occurring

actually two to three weeks after the pistons had been

returnec to San Onofre.

If you look, in regard to the seventh item on

this list, is the apparent use as indicated by the route

sheets of ungualified personnel perforrming non-descriptive

examinations on SNPs replacement cylinder head.
The eighth item, which is an absence of any
documented provisions for contrel of installation of

fuel oil line clamps in regard to Shearon Harris. Wwe

believe that's generic to all of the encines, in that one

of the fuel oil line failures at Grand Gulf has been

attributed in part to the absence of reguired line clamp.

ing is

.

We believe this fin ulte significant.

[ ¥}
£

It has been rentiocned earlier about crackine

problems in piston skirts. Review of engineerine drawircs
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for the various designs c? Piston skirts show, in fact,
that there was an engineerinc recuireme-r= tCc perforr
stress rel.ef heat treatrent after rormalizing of the
castings. The corrective action that, in part, is being
carried out for piston skirts is to perform stress reljecf.
There was an initial reguirement always in effect to do
that very thing.

The next slicde. This slide shows a few
examples of inspection findings in regarc to procurement
document ccntrol deficiencies, use of vencors, the materials
that without performing ary service or audits of those

vendors to establish adequacy of their own programs, and

inadeguate receiving inspection.

In the more comprehensive handout that is being
éistributed, you will find additional examples of inade-
quate receiving inspection and using other vendors without .

performing reguired service or audits.

“ext slide. In the area of material identity
and control, an inspection of this subject showed eleven
discrepancies were observed in a smaple of forty-five,

I believe, in material identity between that recorded at
the time of the misuse of the material to a given job and
the identity of the material that was recorded on the
finished encine.

~ext slide. We rave included thke next slide



to show exarples of the failure

. Yer - . - -
function to comply with boeth QA procran re

corrective ac:tion andé nen-conformance conditicns to be

identified and the specific instance of failure to comply

with corrective action cormitments rade to the NRC in

regard to the verformance of their ASME weld shop.

in the same context, their ASME weld shop, recurring ex-
amples were noted during successive inspections for
failure to enforce program commitments with respect to
control of welding electrodes in regard to that console

moisture.

wext slide. The next slicde is an additional
example of the failure of the QA function to comply with
program requirements for audits of their manufacturing

activities.

The final slide, John. We have included this
to illustrate that we have certain concerns in regard to
the adequacy of the Delaval evaluation and reporting
practices in regard to 10 CFR Part 21.

MR. COLLINS: As we indicated at the beginning,
we have summarized in these slides the findings. But,
as I also indicated, I think there 1s a lot more that's
of interest. If you carefully review the findings taat
were hanced to you that were documented in the handout to

You, one thinc it says to me, in my opinion, is that
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fot only has there beern pro:lers a- the manufacturing
shop but alsc, in m opinien, calls intc guessizn the
adeguacy of the vender Procrams or surveillarce programs
that are being conducted by the utilities. Haz some of
these been identified up front by utilities on-site
inspection procrams, or receiving inspection rograms, or
procurement programs, I think they could have been identi-
fied even sooner than now.

So, it really calls into guestion vour own
programs. Darrell.

MR. EISENWHUT: well, let's see, we went through

the two aspects in such a short summary fashion, the

operating experience and the inspection findings, that one |

might draw connections that they infer, or might leave it
to the operating €xperience, these were meant to be short

summaries, We certainly are going to be, on thre staff,
undertaking a more detailed look at all these aspects,
in both the experience, the inspection results.

As mentioned earlier, Carl Berlinger is heading
a major review effort. But I guess you have to sit back
and say: Where does this leave us right now?

And right now, our preliminary conclusion ==
and that conclusion is based on these limited looks == is

that certainly our level of confidence in the overall

O

reliability cf 70! diesels in ceneral 1is significantly
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the beginning, is that before we urcertake the licensinc
of any plants with TDI diesels at this time, these issues
clearly arec uoinc to have to be addressed. These issues
are clearl, v juality aspect from both the design, the
construction, the operating experience 1is geing to have
to be factoroi in, and the overall ability of these diesels
to reliabl. :verform their functiorn is geing to have to
be demonsiratua.,

That's basically where we are today. As we
saicd earl,, nd Jinm McGaughy pointed out, there is a
major industry undertaking, a major program has been laid |
out, that we hope is going to address all of these issues. |
And, obviously they are going to have to address therm to
the staff's satisfaction.

with that as a short summary, I guess g would
like to open it up to the staff presentation for any
questions Lefore we go to the second part this afterncon
on either r.icce, the operating experience piece, or on
the insrcction results found today. Any guestions? ?

(30 regly.i Can't get off that eas.

2

wwil, 1f there are no zuestions, why don't
I sucgest it would probably be easier, Jim, on your

presentation 17 we took a short ktreak now rather than
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MR, BECF: Darrell, one czuestion.

MR, EISENHUT: Excuse me. Could you identify
yourself?

MR. BECK: Larry Beck, Cleveland Electric.
Does the staff have any experience, vendor experience, for
the plant period in 197972

MR. EISENHUT: No. I think the first inspection
report is, in fact, March 1979.

MP. BECK: Most of our diesels that were
manufactured and built were before that.

MR. EISENHUT: No. I understand that. That's
why we have to do a detailed review and a detailed look
at what that experience tells you about the diesels that

were built earlier.

I want to caution you in two areas, though.

When you look at that, one aspect was documentation re-

!

view. And the documentation is reguired to be there,
recarcdless of when they were actually manufactured. And
the second piece is that a number of these findings re-
late to the reword of the diesels. '
So, we clearly are factorinc that into con-
sideration. Any other questions? I not, why don't 1
Suggest we take a short ten-minute break and then return

ancé turn it then over to the Owner's Group for their



presentation,

4

(Whereupon, a recess
to reconvene at 3:51 p.m., this sa=e day.)
MR. DENTON: Let us resume. I would like to
have Carl Berlincer stand Up in case there are those of

you whe naven't met him in his corp performance role.
Carl is a person we have assigned to review

the utility proposal in this area, and he will be the

person you will be dealinc with mainly . We have a nurber

of NRC staffers in the room that you should know are

here. W¥e have representatives from t-e Probability Assess~-

ment Branch, the ACLD, mechanical engineering. So, we

are represented here in various skills. And I expect the
NRC representatives to ask questions during your pre-
sentation. We will try to hold our guestions tc the extent
we can.

I think what we have done qhxs morning is
provide you with a basis on our opinion on the reliability |
of these diesels. I take it from the lack of guestions
that not much of this information comes as a surprise to
you, anc that your program is designed to cope with these
kinds of oroblems.

Way don't I turn it over to Mr. MecGauchy to
describe them further in detail, what utility is playing

who coilectively.
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MCGAUGEY: Thank you fer the OFpcrtuniey

Lo revies your f£indings with vou. Mos

ot

cf these we RHave

known of, or some we have not known of, all of which we will

factor into our program.

I would like to briefly describe what it is
that we are going to talk to you about. I've already
talked to you about the formation; our charter 1s to do
everythinc that's required to make these units reliable
Dackup power supplies.

Mr. Bill Museler, who is the program technical
manager, will talk about the program description in some

more detail.

Mr. Wells, who is of FaAA, will give you some
background and some detailed descriptions of some of the
analytical werk that has been ongoing.

Mr. Seaman will talk about the design review,

the quality revalidation program,

Transamerica Delaval, Mr. Clint Matthews and
Mr. Bixby, will tell Yyou a few things about what they are
doing in their commitment to this program.

Then we will review the schedule with you. So,
witnout further ado, Bill.

“R. MUSELER: Good afternoon. My rerarks will
e brief to introduce the three next speakers who will

focus cn scrme of the detailed elerents of the program,
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“R. McGAUGHY: Excuse =~=. [..€Y& 1s one other
‘0d will have guestions.
Don't ask them. We've got a limited amount of time. Make
note on your handout if you have one. Anc when we cet
through, we will answer you.

MR, MUSELER: I am going to attespt to put the
Owner's Group program in perspective and focus on some of
the concepts tnat the technical folks who g2t the program
together included in the program; then, review briefly the
elements of the program again, and go intc a little bit of
cdetail as to the resources that we have dedicated to this
program,

Wnen we first focused on the need to produce a
rather comprehensive Program, rather than dealing with the
problems as they came up one after another, we decided
early on that we would toqus on a component basis to
ensure that the components and, therefore, tne entire
engines of these eleven plants, when we get done, are

sufficiently reliable to provide backup power for our

nuclear plants,

We also decided that all components on the
engines would be looked at and considered ¢-- potential

review,

In assembling our data case for s5Le, W
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utilized botn the data availa-le tircuch tre NEC, throuch
OuUr own contacts, throuch insussre orcanizations such as
INPC anc AIF, as well as what snforration we could gather
from the corrmercial field, both Stationary units and fronm
marine anpl:ications.

48 Jin sald, the Owner's Group has been together
more or less s.nce October anc has been a formal entity
since that ' o.nt in time. So, we also decides early on
that a unifiv. team approach would be needed in order to
énsure that wo captured all 5f the available data and
adaresscd all of the problems or concerns that might be
applicaclc to taese engines.

“e also decided that we needed to do more than
just aporoacn juality assurance from the standard quality
assurance program aspects. And by that, I mean we have
decided that as part of the design review and guality re-
valicdation effort, the Guality engineers and indeed the
specialists are evaluating the need to perform either
inspections or evaluations of components on the basis of
their function and their real requirements as opposed to
Just doiny juality assurance program review,

< not only our gquality assurance encineers are
involved 1a biSKing attributes that need to be checked fron
a gqualit, standipoint, but the design encineers are also

involves in PLCXing those attributes and decide what needs
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t0 be checked or inspected to ensure adeguate reliabilaty,
The last two items, c.early, we antic.pated ar:,
in fact, in the earl: Stages 1t's turning out o be true,
tnat additional testing will be regquired, both encine
testing and component testing, and additional inspections

of components will be required in some cases.

To review the basic elements of the prograr,
when we evaluated the data base and looked at the concepts,
we decided what would be needed in order to form a viable

frogram anc we broke it down intc these four maor areas.
“he resolution of known problems, whether those problems
come from our own engines or if they come from an outside
experience, if those problems are applicable to our en-
gines we are going to ensure that either that's corrected
or that the applicability does not result in any detriment
tCc our engines. An overall design review and guality
revalidation of each engine is part of the procram. Ang,
Mr. Seaman wiil expound in quite some depth on the in-
céividual elements of that prograrc.

Additional testing andé inspection clearly are
part of the Owner's Group prograrm, and a significant

mount of that testing and inspec:ion is alread; underway.

Finally, responses to .'RC questions are beinec

nandled cenerically by the Owner's Group. For those ques-

tions which are clearly best haniled generically, and

|
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incdividual responses from the individual utilities

balance of +~-¢

that we have devoted to this program and that

I am going to focus now cri

-~ -

.- : . 2
SRC guestions, will a

P

n

-
-

& be provides.

Q the

f£ly on the resources

are in place

in order to accomplish the activities that will be laid

out by the following speakers.
participating in the program; and, in fact, are

utility éngineering manpower to the program,

Jim McGaughy

All eleven utilities are
providing

I think

pecinted cut that we think this effort neeced

to te managed both at the overall level and also at the

lower level by ourselves because o¢ the immediacy and

because of the importance of this particular Owner's Group

situation.

Right now at Shoreham there are approximately

twelve utility engineers and over th

irty other consultant

and contracting personnel working full-time on it.

the overall number of people working

Group prograr approaches one hundred

And

en the entire Owner's

and twenty. And,

Craig will outline where those pecple are a little later.

MR.

DENTON :

I don't want to start a pattern

of questions yet, but we have different counts on the

number of

Are all the utilities t*at own these

utilities.

laybe it's due

rembers of yvour Owner's Group, or g

not a

rembery’

to cancelled units.

Laere someonc

diesels

tdaat 18

{



1 MR. MUSELER: 1It's two cancelled units. TR

- .

g | and WHOOPS are not mersers.
3 E Failure Analysis Associates is involved in
!
4 [ Several aspects of the program, both in the design review
5 f area naturally, and in the resolution of the known problers
6 ; where they have the lead responsibility,
7 ﬁ Transamerica Delaval has been assisting the
8 H Owner's Group, both in terms of providing the necessary
9 i design documentation and also in providing a review funstier
10 : of what we are doing in addition to the diesel generator
| consultants that we have Providing an overview to the ef-
12 fort,
13 Stone and Webster Engineering Corporation plays
14 ! @ major part in the quality revalidation role. And they
15 | constitute the largest block of personnel at the Shoreham
16 site working on the program,
17 Finally, we have employed a number of special
18 diesel generator consultants, and I'm going to just cover
19 the credentials of just a few of these additicaal consul-
20 tants along with Failure Analysis Associates.
21 Or. Pischinger is a renowned diesel generator
2 | expert from Cermany. He is currently Director of the
2 jf Institute for Applied Thermodynamics at Aachen University,
K ff and alsc Vice-President of a diesel generator analysis
28 J consultire firrm, His overall experience in the diese)
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major
diesel encine manufacturer in wWest Germany. An: also
head of the Research Department for the Instituse for
Internal Comoustion Engines in Graz, which is in Austria.

Dr. Pischinger has authored numerous papers on
the subject of diesel generator design and testing, and
has also authored several textbooks on the same subject.

I note that we visited Dr. Pischincer in
Germany. He has been involved directly in the component
selection process through his representatives and by
telephone, and he has alsc visited the Shoreham site and
reviewed Shoreham's diesel engines when they were apart
and available for inspection,

Paul Tholen is a consultant to Dr. Pischincer,
and he is currently resident on the Shoreham site, is a
full-time member of the Owner's Croug.

e formerly held Dr. Pischinger's position as
Director of R&D for K.H.D., and he was responsible for
a number of developments in the diesel generator field,
notably highly-turbocharged diesels in the 1950s.

Some of his publications are listed t-ere on

the slide.

Or. Clifford Wells will be speaking %2 vou next,

i8 in charoe of the overall effort of failure A" alveis



WIa4Ch encotrasses the resolution of known protlems as we..
a8 particiration in desicn revie: e¢f%rt.

-arrently, he is Vice-President of Fair,
responsible for fatigue and reliability analysis and
NDE evaluat.on.

‘ormerly, he was the Director of Engineering
Yechanics :.r 4RI, Assistant Materials Engineering Manager
for Pratt » .hitney Aircrafe Engine Divisicn.

' 11as previously been Chairman of the Executive
Comuittec ! tne Materials Division of ASME, and is
currently tno editor of "Fatique of Engineering Materials
and Structuros”,

“ary Rogers is responsible for FaAA, for the

design review part of the DROR program. ke is Director
of FalA's Phoenix Office, where he is responsible for
reciprocating and turbo machinery design, vibrations
analysis and field testing.

“ary Rogers has been responsible for the
Strain gage teosting of the Shoreham crankshafts, both the

old 13xl! crankshaft and the new 13x12 crankshaft. He

wWas in charie of the investigation of the Arkansas Nuclearsl

diesel main ‘varing and generator shaft failure, anéd he
has also te o~ involved in other failure analyses of pro-

Slems at mt-or nuclear plants,

semerly, he was at Carrett Corporatiorn,
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responsible for gas turktine engine design ans Sevelcop=-
' . - - -
f ment, and desicn analysis of Qriveshalt torsicna. ine
i '

stability.

I think 1t's worthy of note that while at

Garrett, Mr. Rocers was a member of the Materials Review

Board whose function is very similar to the design, re=-

view and guality revalidation effort that we currently

have underwa, ‘or our diesel engines.

The final brief resume 1 would like to review

position with FaAA is Managing Fngineer for Palo Alto's
Experimental Laboratories and metallurcical aralyses for

FaAA.

Formerly, he was Director of R&D for Imperial

; Clevite, which is a major bearing manufacturer. And he
was responsible for component development, analysis of
bearing failures, and manufacture process development.

Dr. Swanger also has a number of publications

to his credit, which are listed here, and one L.S. Patent
on "Bearing Material and Method of Making".
The last item I would like to review with you

before the next speaker goces into this rnroerar in con-

siderably greater depth is wiat we intend the ocutput of
the procram to »e ané what we nlan to submit to the “RC

for your revicw,

|
|
|
l

[}

with you is Dr. Lee Swancer, who is with FaAh. FHis current
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First is specific reports on everyone of the

known problem areas. And we will +alk rear the of

£

m

the program about how many that constitutes, whether the
problerm is generic or engine-specific. So that we will
attempt, where time permits, to have all engines addressed
in a single report and where time reguires us to seguence
1t, we will issue a series of reports addressing those
engines that need to be addressed first. But all problems
will be addressed for all encines.

Second, an engine-specific design review and
guality revalidation report will be one of the outputs of
this program. Mr. Seaman will show you our tentative
schedule for those reports.

The preoperational test repcrts that come out
of those plants that have yet to perform. Precps on the
diesels will naturally be part of the package. And we
expect that that will come through I&E.

Special test reports, as required. For exampch
a test report on the instrument, the crankshaft run of the

Shoreham R-48 engine will be a special report. And vatiouq
other reports on specific aspects of the program, as re- g
guired, will also be prepared and filed.

Finally, responses to NRC guestions. e

already mentioned we will respond generically to the

appropriate gquestions posed by the NBC, and will respond
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specifically on a flant-specific -asis

L
i

where applicakie.

Or. Wells of Faza, Failuvre Analysis Ass-~

is now goin

ul

to cover the status ¢ three of the ra-o

Known problem areas, Crankshafts, bearings and Fistons.

Dr. wWells.

DR. WELLS: Let me stars out by bringing

Up to date on the resolution Of the DSR-48 crankshass

y

o]

u

failure problem. As I'm sure you now by now, five cracks

were experienced in the three crankshafts at the tire

that our firm was brought into the investigation of the

diesel engine problems.

We first identified the cause as tortional

fatigque. First of all, by conducting an analysis accord-

ing to an industry accepted practice called

analysis. The Holzer analysis is actually a rule of

the Eolzer

thumb that has been adopted by the Diesel Engine Manu-

facturers Association to come uUp with a reference value,

or relative figure, for torque and tortional stresses in

the design of diesel engine crankshafts,

We went beyond that analysis by conducting our

own complete dynamic analysis, given the exhortation of

all key factors influencing the respon

se of the encine.

We call this a modal superposition analysis, because

*
-

£

takes into account all the possible ~odes of crankshafs

response and allows us to calculate th

e

variation of
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1 torgue at each of the lccations cf sre engine, which are
eritical which were fcund to have cracxs durine the in-
3 ! vestigation of the Shoreham engines.
i 4 h With those torques at hand, we next modeled
| 5 E the detaile! .cometry of a typical flow of the engine in
6 ? order to zct t » detailed stress distributions. From
T i those stress .istributions that gave us the complete os-
8 i cillating history of stresses and all components of stres-
9 { ses, we were aLle to determine the eniurance limit for
: 10 that material under those machining practices that led to
11 E the desicn of the sha‘fts and concluced, in fact, that f
: 12 “ these oscillating stresses were well in the range of the :
: 13 & endurance limit for the particular material. f
é i 14 ii Next, we instrumented one of Lhe DSR-48 crank-
!
i 15 ‘; shafts to Jctermine whether our analysis was correct and
; 16 ; also to come up with a complete understanding of this @
| i
| 17 | distribution of torgue and stress in the crankshaft. This
| ‘
| - test verified, 1in fact, the predicted amplitude of the ?
l 19 | stresses, cven including some of the fine details, as you
E 2 will see .n a moment some of these stress responses are ‘
‘ 21 quite comulex, !
i, “herefore, we concluded that we had a very
| ﬂ complete unicrstanding of the probler of tortional vibrae
| 2 i; tion ir the cngine., From that understanding, we next

- 25 applied the sare analytical procedures to the new crankshafits
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which nac a one inch larger Crankgin Ziareter; tiat 1is,

the chance was made ¢re- sl inek =z L2 ieon diareser,

with a larger diameter bearing.

Following that predictior, we just recently

completed a test, instrumented test, of the new cranksha‘e.

This was done oy three different methods. We measured the

tortional oscillation of the free end of the crankshafse.
We measured the variations of the output torque at a
location just forward ©f the fly wheel. And we also put
Strain gages on the two throws that we found from the
original test representec the locations of the maximum
stresses, and as accurately as we could the locations of
the cracks that initiated in the original shafts.

Next slide, please Just to indicate some of
the features of this analysis == and, incidently, the
results have only been cttained recently and are still
undergoing evaluation. We do not yet have complete re-
cords of all the stresses at all the locations,.

50, here, then, is a preliminary comparison

between what we predicted last fall in our November pre=-

sentation to the Commission and what was actually measured

in the last few days, And you can see, 1 think, guite

excellent agreement between what was calculated and what

was actua.ly measured considerins the cutput torcue that
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18 experienced at the fly wheel o° the engine. Just point
to these -« some =¢ thege cistincuished feasurves, You
see ﬁexe that some of these “ine features of this ire
regular cycle which, of course, 1s repeated every two re-
volutions of the engine are, in fact, matched by the
measured values.

“here is a slight difference in amplitude. You
will see here that the amplitude of torgue is somewhat
higher, about ten percent, than was predicted. But we
feel that understanding is not far away. And we are
confident, then, that we have a very accurate understanding

of the performance of the new crankshaft,

sext, please. e turn now to the bearing
analysis. VYou recall that there were several bearings
found tha: failed during the disassembly of the engines
at Shorehar., We did a complete stress analysis of the
bearing and applied fracture mechanics and fatijue life
initiation analysis to the material, which happens to be
& cast aluminum alloy. And YOu can see here the design

feature that we concluded was responsible for the failure i

of the bearings.

That is to say, the bearing shell was inade-
quately surported by the connectire rod. 1In the oricinal
ll=inch connecting rod desisn that vou see on the lefe

hand side of this figure, YOu can see that the one-auarter



10

11

12

14

15

17

19

L
wr

inch chamfer leaves an €xXposel edge of that bearing which
is subject => a nigh €1l file Fressire ang, therefore,
Sending stresses are produced each tire the cil pressure
is applied on the underside of the bearing shell, and
the bearing shell bends.

That particular detail has teen eliminatec
with the new connecting rods. Now, the chamfers are
reduced to a sixteenth of an inch. And, a comparison of

the stresses that we predict in this case, first of all,

the one-inch larger crankpin diameter from 11 to 12

!
!

1

inches reduces the oil film pressure. Also, because the
shaft is stiffer and Oscillates less under tortional vibratio:
the yaw, the angular variation of the center line of the ?
crankpin relative to the center line of the connecting rod |
bearing, is reduced Substantially by these figures.
The maximum calculated Stress is reduced a

factor of two. Therefore, given the guality of the
material of the casting which we characterize as a typical'

seven-tenths millimeter diameter, we predicted that the

ll-inch bearing shell would fail in a very short time, ;
250 hours; however, we predict with the same analysis |
that the new s4ell will be good for essentially the life

of the engine.

Next, please. Wwe concluded, then, that we

nave identified the cause since this chamfers situation
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Goes not exist in any ¢of zhe other engines of which we
are aware, the trobler i1s .nigue o the Shoreta~ erzine:
and, in fact, the criginal connecting rods are no loncer

in service.

Throuch analysis, inspection of the bearineg
shells, and testing the mechanical properties of the
bearing material, we have concluded that the new design
is completely adeguate. And we will essentially take the
same approaches as appreopriate to confirming the adecguacy
of the other bearings, partzicularly for the V engines.

Next, please. low, to address the problem of

piston skirt cracking which is only in its preliminary

stages of analysis =-- and this is really a progress report,

I have no final conclusions to present to you. But the

a
|
|
|
|

!
|

original Shoreham pistons had a configuration that resulted

from a spot-facing rework ¢f the first AF series of piston

sxirts delivered for nuclear diesel engine apflication.
That rework led to a configuration which is
schematically illustrated by this cross-section and this
shaded plant view. You can see the area that is involved.
That essentially provides a reinforcement for attaching

the piston crown to the top part of the skirt and distri-

a !

Eutes the load from the gas pressure in the cv.inders
through the piston crown, forces this top of the skirt

down, distributes the lcad through the wall of the skirt,

|
!
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h o SXkirt configuration is involwved in
=
- - e . - - b I ~4
geveral of these sxirtes in nuclear asclication, And it

is essentially the sare as the A conficuration. The
main cifference being primarily that it is produceé by
castinc rather than by free-machine, the original design
of ti:e AF skirt.

There are three -- and so far as we know, only
three -- basic types of gecmetries reguired. We are
currently coing the detailed analysis of the oricinal
Shoreham ané the new AE version, and we will be doing the
AN. These analytical models are still under development.

Because of the complexity of the stress analysis
and the difficulties of determining the precise load dis-

tribution between the crown and the skirt, we plan to

assist TDI in planning and conducting a strain gage test

-

~
-

to determine the -- experimentally the actual magnitude of
stresses. We have engaged a major manufacturer of pistons
in West Germany to provide a cormplete three-dimensional
stress analysis of the entire assembly of piston, crown,
skirt, wrisit=pin, including site loading and everything
else involvcd that can be anticipated.

In addition, we have begun to obtain operat-
ing experience with the new AE piston skirts. UWe first

were able <o look at two AE skirts that had been encine-

o3
n
o
3
D
o
1
g

run fcr about 700 hours by TDI in a development e
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Subject to eprarently rore severe conditions than ex-
periences ir n.iclear Standby operations. Anc we were uracle
to find &ny significant linear defects that Sugcest any
fatigque initiation in the regions for concern.

We have just begun to take information from an
engine, a V-16 encine, in operation in Kodiak Islandg,
Alaska. 5o, far we've looked at orne skirt that nas been
operated in excess of 9,000 hours and have found that
there are no indications in that skirt of fatigue, crackinc.
That skirt is row on its way to our laboratory in Pale
Alto and will be given a detailed metallurgical examina-
tion. And we anticipate having the opportunity to look ‘

at additional skirts.

Thank you.

MR. SEAMAN: My name is Craic Seaman. I will
explain for you in a little bit more detail our diesel
generator design review and quality revalidation prograr.

As you can see from the utilization chart; the
Program is broken up into three major groups. The design
review group, the component seleétion group, ané the
guality revalidation group. The design review group is g
made up cf a nurber of task leaders who are engineers
who specialize in the various components we are coing to

be lookirc at.

with them are our diesel consultants,

o

ASSOciate



reviews,

and other ccnsultants as necessary wihc will be consulting
with the task leaders.

In addition, the design review group also has
Owner's regresentatives, people fror the various utilities
who are botin site engineers familiar with the unigue ex-
periences trat we've seen at the various sites, ané de-
sign specialists, valve specialists, various cocmponent
Lype special.str from utilities, anc the representative
from Transarmerica Delaval.

The component selection group is really made
up of two sub-sections. One is the component selection
Group -- ccrponent selection committee, rather, who will
go through the detailed component list for each engine

design, and includes representatives from Failure Analysis

Associates, Stone and Webster, our diesel consqltants anad

Owner's re resentatives, and representatives from Trans-
P

america Delaval as part of the component selection process.

¥e have set up a group of Owner's representa-
tives who will be assembling the various site experience
cata to be used during the component selection process,

which I will explain in a little bit

minute.
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that we hive rerresentatives cf Failure Analy sis, Stone an:
Webster anc Zwrer's, who will be overseeing the entire
program. AnZ, acain the guality
three sub-sec:isns. The documentation review task leader.

'

This indéivi ‘.zl 1s responsible for assemblyinc various
site and Truans:.merica Delaval documentation by component
so that that (~formation is available, both *o design
group and tne j.iality group for review purposes.

A isality engineering cgroup, who will assist
in an encinccrins capacity, both the documentation group
and the last ,roup that I will talk about, which is the
field inspection group. Now, these people are the people
that will go out into the engines and actually conduct
inspections anc tests on the engines as specified by the
group.

“IR. DENTON: What's your confidence in the
ultimate success? It's a very impressivg group you've
put together here.

00 you have a group on just replacing the
engine witn one of the different design? Why didn't you
go that route versus this route?

“R. SEAMAN: We don't have a group to consider
replacerent o¢ Zesign.

AWTTZNDEE: Replacement of encine is a very

long term zro-ect. This is scmething we car Zo over a
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and we will not know until we get further into i=.

MR. COLLINE: Could you put that back again?

It isn't clear to me. Maybe you could talk a little
more about the task of what these people will be looking
at in fielcd inspection.

MR. SEAMAN: Okay. As I go through r: pre-
sentation, I will be describing each of the functions of
the program anc in a lot more detail. So, hopefully
that will become clearer in a minute.

The next thing I would like to discuss is the
program description itself. Basically, the program is
conducted in five phases. The first phase is to assemble
experience data. The second phase is component selection.
The third phase is preparation of task descriptions. The
fourth phase is implementation of task descriptions. And,
then, finally we will prepare a final report for each
engine.

I will be discussing each of these in more
detail in just a minute. If we look at the flow chart,
that explains how the program will be conducted. Again,
our first task i1s to identify the engine components. And,
then we actually break into two sub-groups which will be

assemblying, and have been assemclying, experience data.
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One of wnich 1is the site data from the various sites,

.- -

, the V=16s, V=12 ané v-20 enciresz.

"
L2 4
7]

F 3N

includine thre

And the other grous will be assemdling industry data,

o

which acain I will be discussing in a little bit more de-
tail. But basically we are going after nuclear industry
experience, as well as Transamerica Delaval marine ex-
perience ancd Transamerica Delaval stationary encine

experience.

Next ster is to select the components for
review. After that, acain we break into two phases,
the design review phase and the guality revalidation
pnase. Common to both of them is the preparation of the
detailed task descriptions. And, then the design review
group will perform calculations and evaluations and re-
views, as described on the task descriptions. Likewise,
the quality revalication group will perform inspections,

tests and/or review cdocumentation as appropriate, in

accordance with task descriptions that have been establish-

ed in the guality revalidation group.

And, then, finally is preparing and issuing
the final report for each engine.

I would like to discuss in a little bit more
detail now how we are assermblying this experience data
and the type of docu~ents that we are going after. Acain,

this is basically being done with two croups. One 1is
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Utlllity representatives, Owner's rezresentatives, that

R, Chavad an &L wn Lt
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supplied

ing site experience cata at the speciiic power zlant sites.

“ow, the types of cdata that they are looking
for are maintenance records, cperating loss, any design
changes and improvements that each individual site has
recomrencecd and implemented, and any failures that have
occurred at any of the sites.

#with respect to industry cata, acain what we
are coing 1is in the area of nuclear. We have, as Mr.

Museler pointed out, earlier gone to 10 CFR 21 reports,

any information we can gather from INPO or other industry

sources that are associated with nuclear cdiesel engine.

And we are not limitinc this to Transamerica Delaval

engines. The reason is that there are many components

on these engines that are shared amonc manufacturers, and

we want to make sure we understand what the historical

'

operating experience is on any one of these shared com-

ponents.

In a non-nuclear area, as I mentioned earlier,

we are doing our best to assemble marine data. "rans-
america Delaval is being very helpful in this area.
And, again, also any non-marine data, stationar;, diesel

éngine experience 1s also being assemblied.

dta is reinc surrmarized in a como

All this

.-
4CCr
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report that we are usinc. It's used durinc the selectiocn

sure that the rcecple that are selecting components are
aware of industry experience, and also to be sure that

the design review and quality revalidation groups are

wn
(o}

also well aware of this experience when they conduct their

reviews.

MR. DENTON: Can you give me a feel for how
many diesels there are in a non-nuclear data field? If

Al

you are aware of the fifty-seven or so that have been

sold to utilities, how many are there of a similar desiagn

or use in the non-nuclear field?

MR. SEAMAN: Gross numbers, I couldn't recall

again off the top of my head. What we are looking for 1is

experience data from the marine industry, anybody we can

contact that has marine engines. Again, we are using

Transamerica Delaval toc help us out with that, to let us

krn. w what type of experiences they are aware of. We do

have a listing of all Transamerica Delaval engines that

have been manufactured, going way back in time.

€

And so we do know what engines are where, for

specific design types. So, we are contacting those peogple

to get what data we can from them.

ATTENDEE: Earold, to cive you a feel for that,|

=4
[

in the case of cyl

y
-

nder heads, which was an early issue
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engines at .east. So, that's the crder of ragnisude for

that component. For different comoonents, the number of
engines tnit we have data orn is different, because the
recording <n the non-nuclear engines is on an exception
asis. It's »nly when scmething really goes wrong.

st that's the order of magnituce.

2. SEAMAN: Okay. Component selectiorn.

“rn. QUIDLE: 1I have a gquestion. 1I'm Tonm
Quidle, AECD. Do you know now, or is your program going
to find out, what components of the Delaval engine might

be common to other engines?

-~

Do you know that already?

MR, SEAMAN: Absolutely. As I go throuch the
component selection process, I will describe that in a
ilittle bit more detail, which is the next item.

£'.‘he common data base we are usinc to select
our componert selection orcanization is the Trarnsamerica
Delaval parts list. That is the base document for our
review. *n.d cach site is taking the Transamerica Delaval
parts list and bringing it to Shoreham to be broken into
components.
ne of the first things we will do is identify

commor. parts among the various utilities. And there are
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ne selection committee itself is made up of
an Ownz:r's reoresentative, Stone ané Webster, Failure
Analysis, a representative from Transamerica Delaval, and
one of our diesel generator specialists, who is at the
Shoreham site right now.

The next thing that the selection committee
will do 1s take the component list ané the experience
éata and review these components and specify either a
cesign review to be performeé and/or a guality revalida-
tion, or bota. In general, the way the selection occurs
is that the importance of the part to the engine is the
overriding criteria; however, experience data is also
factored into it to make sure that everybody else is well
aware of any problems that have occurred with a specific
component.

MR. COLLINS: Could I just touch on that a
minute? Wnat kind of criteria are you using for your
selection of components?

If vou take the experience data, the fact you
may not have many hours on it may show vyou to have good
experience. And I don't think you can really take much
comfort in that.

YMR. SEAMAN: In answer to vour cuestion, again
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if a part is important for the operation of the engine,

regardless of experience data, good or bad, that part

would be selected for review.

The experience data comes

more into play in the next item where we outline minimum

review reguirements.

ATTENDEE:

Let me just jump ahead to address

this. If you look at Item E there, there are 217 groups

of components on Shoreham, of which a total of 166 were

selected. The number of components with known problems

is much, much less than that, so that the number of com-

ponents oeing looked at is far greater than the number of

components witnh kKnown problems.

MR. DENTON: Well,

all components?

let's ask.

WQI}'

not look at

MR. SEAMAN: That's exactly what we are doing

as part of the selection process.

We are looking at

every component on the engine, and picking these parts

that serve a purpose to the operation of the engine and

specify a design review and/or gquality review on that

part.

The types of components

that we have eliminated

from the process would be things like maintenance plat-

forms, things along

that line,

nameplates.

st

we are,

o
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type function on the enzire.

Okay. Again, the exrerilence data is u%il:zed
to specify the rminimum review reguirements. In other words,
we will always be reviewing the primary attribute of that
component to nmaxe sure that that is reviewed by our encineers
nd/or quality people. But we also want to make sure thas
we are well aware of any éxperience cata that would in-
dicate we have to do someth N¢ special on that corponent.
That's really where the experience data comes into play.

Okay. As Mr. Museler pointed out, for the
Saoreham case, specifically we identified 217 total com-
ponents. We specified a design review to be conducted on
152 of those, a Guality revalidation to be conducted on
133, and the total comporents that were subjected to
either a design review or quality revalidation is 166.

S0, acain we are reviewing a very larce per-
centage of the components.

The next step in the process 1is the prepara-
tion of task descriptions. And the first thing we dJdo |
in this area is we assign a task leader. Generally, he
is an engineerinc or quality specialist with respect to
that specific component. And this irndividual is responsi-

ble for preparation of the task cescription, as well as

iTplementation ¢of the actual review and ‘or revalicaticn.
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task'des:rl;:;
tructive examinations to be perfor-ez. 1In general, they
will identify sample size, if that's appropriate. And

also specify the procedures that will be utilized to conducﬁ

a review, 1.e. NDE rrocedures or arv destructive examina-

tion procedures that should be emploved.

The desicn review task descriptions in general
try to find industry standards wherever they would be

appropriate to spell out the requirerents for the design

review. They will cdetail the methodclogy ané any informa-

{

tion that is regquired from, let's sa;, Transamerica Delaval
in terms of engine parameters. And, where we can't find !

industry standards that would be apcropriate for a specific

component we would specify a unigue analysis such as

finite element modeling, or somethins along those lines.

The other thing we are coinc are evaluations

that are recommended to us by our diesel generator con-

sultants. The diesel generator consultants work vervy

closely with the task leaders in the design area to make

Sure we cover all the bases with respect to design.

The task cescriptions are a‘ter preparation
throuch the task leaders, are subject to review by the
Owner's representatives, Transamerica Delaval, and the

Group Chairperson and program manacor.
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f size, 1s trhat -- what's the basis> is it statistical base
| Or how are jyou soing to co it?

i Y. SEAMAN: Well, it's not always the sample

fi size. 1t :vall. .epenés on the specific review thev are
! talking acuu*. In some cases, it will be all parts. And
|

in some cas«-; it will be a sample. Again, that's based or

a lot o7 {acsturs that are used by the task leaders, such
as exgper.ieonce lata and the amount or nurbers of components
‘ like that that are available in tae engine.

STTENDIZE: I have a guestion. If a particular

component aus Jailed in one engine, would it be considered

as a component for desicn review on an engine which it

? aasn't seon?

"IR. SEAMAN: Absolutely. 2ny component that's
typical of any; of the engines that has ‘failed. 7o give

¥You a typical way we would handle that, we would subject

it to a desi:n review to find out why it failed, in ad-
dition to crecking its primary operational attribute.

‘nd we would alsc have the quality group do

some spoolt i oxamination so we coulé assure ourselves
that w: .on'+t have a sirilar failure.

YITENDEE: Since crankshafts in all the dife-

ferent v cines will be analvzed?
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in a few rinutes also.

Once the task descrintions are reviewed ané
approved, :1t's up to the various task leaders to actually
implement the reviews cr revalidations that are called
for. Acain, in the quality revalidation area, we will
use where possible spare ané/or replacerent parts. Where
that isn't possible, we will actually co into the encirne
and conduct inspections and tests on the encine. The
results, of course, will be documented and analyzed.

#nd, if necessar:, those results will be
forwarded to the desicn review croup for analvsis.

Desicn reviews, or the first aspect that is

™

checked on all design reviews is the experience data. I
we have some experience cata on the component, everyone
of those pieces of data will be reviewed by designers to
make sure that that particular situatior and particular
experience 1s addressed for that component. Calculations
will, of course, be perforned as called for.

Cvaluations will also bLe performed by our
consultants. And any feecdzack that the design group
would == for instance, 1f thov were te €ind there is a
particular attribute that was particularly critical for

that comoonent that ousht =2 have some sort of non=cdestry
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#nd, finally the task leaders are responsible
to identify any results and/or recommendations that would
be the result of their reviews. This €inal packace woulé
be reviewel L the Owner's representatives, by Transamerica
Delaval anc the Group Chairperson and program manager.

Tyrically, we would expect thincs to fall inte
one of three categories as a result of our reviews. And
that woulc be the component is acceptable as designed and
fabricated. We would possibly want to increase inspection
and/or maintenance frequency, or possibly upgrade or
replace the nart.

STTENDEE: 1 have a question back here. Will
someone be defining mainterance and maintenance programs
for components under this list?

MR. SEAMAN: That's exactly correct. Where
that's approgriate, if increased maintenance or inspection
is warrantecd, that will be specified by the croup.

ATTENDEE: 1In this design, will they also be
considerina motential failures to the standby diesels
sitting around the nlant fer a number of vears? llave a
lot of marntenance people runnina in policing it or not

policinc it. That sort of thina. Will there be any of
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willlbe addressec by both design croup and the cu ity
group. If there is an approrriate maintenance tvope

item like greasing or fitting, for example, that might
be something that the guality group would be asked to
check on that engine to be sure that it has beer done.

In the area of design review, we will also be
reviewing maintenance procrars to nmake sure that the
proper maintenance programs are in effect.

ATTENDEE: Primarily, my question was relating
to just setting up specific raintenance periocés. But my
concern to us 1s the alternate standby people looking at
a potential for maintenance --

ATTENDEE: Excuse me. Could we holZ the
guestions until the end and we will have someone elsec who
can address that? If you will hold it until the question
time period.

MR. SEAMAN: Okay. With respect tc the final
report, I will just go throuch this very briefly. It
will contain an executive summary, a description of the
program, the methodology that we used for selectinc com-
ponents, as well as a summary list of the cormconents and

classification, the methodolczy that was used noth by

the desien anc guality croups, tatulation ané liscussien
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of any deviations

any corrective acs

and/or recommencations that we have, ané

-OnN8s tnat are recommended as a result

LA

of the design review or guality revalidation.

This sl

current status for

ide illustrates the present schedule andé

the lead R-48 engine which is Shoreham,

As you can see, the actual review commenced in late

October and assermb

lage of experience data is essentially

completed. We have also gone through our component

selection process

the preparation an

for Shoreham, and are well along with

S actually started implementation of

the task descriptions.

Regarcdi

the Grand Gulf v-1

ng the lead V-engine plant which is

6 engine, we have Grand Gulf representa- |

tives at Shoreham who are presently assembling their

experience data.

get a final report

be touching on thi

bit more detail.

AS you can see, we are expecting to

out in May on the V-16 engine.

S in a couple of minutes in a little

Sc, I won't go irnto more detail than

ATTENDEE: Did you mean Grand Gulf? You said
Shoreham. |
MR. EISENHUT: They are at Shoreham.
ATTENDEE: The work is being done at Shoreham.
MR. SEAMAN: Okay. Acain, this slide is fairly?
self-explanatory. 1It's the overall schedule for all
plants for the DRQR program. And I know Mr. Museler will ‘
|
|
|
\
|
|
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Just show you tnis., And that's it.
Mr, Don Bixby of TDI would like to take a few minutes %o
give us their perspective on the procram.

""R. MATTHEWS: Thank you. I am Clint Matthews,
General !anagur of the Transamerica Delaval Engine Compres-
sor Division. and I will talk a little about Transarerica
Delaval's act.ivities.

Jdr first activities were directers *owards
correction of the problems. This is the mechanical
problems croken parts. In the case cf the crankshaft and
bearing problems that occurreé at Shoreham, we sent
technical people to investigate the failure and to acdvise
means of repair, followed up with a team of factory
mechanics to 3Shcreham to work arouné the clock on the

crankshaft replacement.

In order to provide the parts needed, we
interrupted factory production of twe other engines to
provide the replacement crankshafts and connecting rods
and other matcrial and expedited procduction of a third

seét so tiaut all three Shoreham engines could be changed
to the new stronger crankshafts.

“¢ have continually provided, and are providing;
dimensional information, material prcrerties, and operating

paranecers, as well as field history, to aid in the analysis
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Dut similar to Shorehar -- to enable analysis of tortion-
inducec stresses and force-induced stresses to separate
the two. This was an aicd to the other work that was being
done at Shoreham by Failure Analysis and others.

We conducted an analysis of one of the failed
bearings from Shoreham. And we are currently proposinc
@ static strain gage testing of the 12x13 crankshafte,
again to enable analysis of tortion-induced stresses and
force-induced stresses.

On piston cracks, as soon as we heard of these |
occurring at Shoreham, we sent technical people to in-
vesticate the indications and cracks, provided replacement
of stronger piston skirts to Shorehan. Those were identi-
fied earlier as the AZ piston skirt. We have prgvided,
and are providing, field operating history and factory ;
test history of pistons to support the AE design and the

other desicns.

We are currently providing a factory strain
gage test wiich will provide information to aid Failure
Analysis Associates, independent analysis of the stresses
in the piston skirts. As Cliff wells told you, the

distribution of loads ir the piston is a very difficuls
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thing to dc an lytically, so we are hNelping by coing some
measurements, direct measurerent cf that distritution of

W
load.

Transamerica Delaval's support of the Owner's
Group procram. First of all, we encouraced the formatior
of the Owner's Group, because it provides, as we see it,
the best way; to separate generic concerns that might be
a concern to all groups, from specific concerns, as the
most efficlent, the most effective way, of pinpointing
what actual problems are in dealing with those problems.
The Owner's Group was formed, and we had a meeting on
Sovember 30:ta in OQakland, Primarily directed towards
generic proolems, also addressing some specific problems.
~S a result of that meeting, turned out a lengthy document
providing written answers to the guestions that had
arisen among the Owner's Group.

We have provided blueprints and:other informa-
tion -- by cther information, technical information such
és specification sheets, operating history, guality docu-
mentation, test records and so forth -- to assist the
Owner's Group in design review, quality review, guality
revalidation program. We have supported it in that way,
and will ccrtinue support of it in that way.

e are providing full-time technical support

partly at S-oreham and partly in our own cperation in
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Qakland, Califcrnia, to the Owner's Sroup cesign review

about the adeguacy of the Transamerica Delaval quality
assurance program in view of a number of serious problems
and lesser problems that have appeared at nuclear and
non-nuclear plant installations, and from findings of
NRC inspections of operaticns at our plant,

Prior to the August 1983 crankshaftc failures
at Shoreharm, our guality program haé been aucdited dozens
of times over a ten-year program by representatives of
all of you. And we had been audited seven times by NRC
teams. We have incorporatec many changes in our written
program and in the implementation of the procram as a
result of the findings and recommendations cf these audits.

Since August 1983, we have been audited twice
by NRC, September and October. Thei? written report was
sent to us last week and arrived on Friday. The report
contains numerous findings of non-cornformances, some we
believe are misLaderstandings. But the repcrt raises
questions which we have to address about the adeguacy of

our prograrm.

We recognize the great need to take steps to

reestablish confidence in our Company and in our products,
o a ‘ :

and we fully recognize the responsicility we have toward
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the decision o engacge the consulting services of a
reputable firr to give us an indepencent evaluation of
Our current procram and to assist uUs in correcting any
ceficiencics t=at are revealed by their study. We expect
to have this -nderway within the next three weeks,

in the meantime, we will respond promptly to
the latest ¢ findings, with the need toward correcting
whatever dcoficiencies do exist, clarifying misunderstand-
ings and generally to cooperate to reestablish confidence.

[n addition, we have been told that the NRC
has referred some of their observations to the NRC Office
of Investications for further work. We have not had any
direct information, and still do not xnow if, in fact,
such investigation is taking place or what its content
is.

In summary, Transamerica Delaval is fully
Prepared to meet, to apply all available resources to
resolve whatcever problems arise from RC inspections,
investiga*iuns ané from the Owner's Group design review
guality revalidation program. Ve are dedicated to

quality assurance, to the support of the nuclear industry

’

and to cluaring ocur tarnished irace.

I would like to ask Don Bixby == Don is the

v

§
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chairman ¢f the Board of Transamer.ca Delaval and Chie?f

Zxecutive Qffice few words.

"

Don will say

i

VR. B

.

L)
w

X3¥: I will be :trie®, 'y name is Donals

Bixby. I am at Lawrenceville, New Jersey, where we have

OJ4r corporate headgquarters.

We are responsible there, and run a Company
nat is made up of sixteen operating divisions around
the world, of which the Engine and Compressor Division in
Caxland is one. I am not a diesel expert. I think many
©f us in this roor will be before we get through. But at
the moment, I'm not.

But I have been attendinc the user meetings,
and I am here today to make certain there is no question
about our commitment to the users and to the NRC in giving
full cooperation in this prograr.

We are pleased that the user group has been
formed. And I'm especially pleased that it involves so
many outside consultants of established reputation. It
would obviously be very difficult for us on our own to
be very conclusive and convincing the users and NRC that
everything has been properly caresd for. So, we are glad
that those talented consultants are in the picture.

The main thing I want to leave with you ==

and incidently, the name Transamerica Delaval may not

rean much to some of you. Initiallv, we were the Delaval
z b
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Stearm Turbine Company, and over the vears we have had sore
transition in name. And those of vou that may have serves
on naval vessels would know of us. And, of course, we

have been a major supplier to the utilities for many

products for many years.

And the thing that gives us our thrust in the
marketplace has been our reliability. And, so it is
absolutely essential that we restore that, that concent,
and there is no gquestion of it. Anéd we will have to
dedicate our total effort to that.

But, the main message is, we are committed to
the program. You can count on us. If anyone at NRC or
the user group has any moment of feeling that's not hap-
pening, I wish you would call me in Lawrenceville, New
Jersey and let me know.

MR. EISENHUT: Mr. Bixby, if I could interrupt
and follow up on that, a couple of guick questions, then.

Obviously, one of the things we are going to
be looking at is the overall experience, manufacturing
experience, the QA problems, what they mean, et cetera.

I think one thing we want to do with you is take you up

on that offer.

‘ie will be asking you to =-- if ynu can follow

up on that commitment, we will be asking you to make

available to us the manufacturing records, the engineerinc
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recoracs, the Operating experience, w-hatever ¥You know and

vé a team of people

m

are aware of, we certairly intend t¢ -
following this problerm, pursuing it, all aiming towards
really trying to understand the probler, correct the
probler, figure out what it takes to cet in front of it.

MR. BIXBY: And you can count on that. And
my belief is that is already happening with the user
group, that many of these problems that have been identifi-
ed were identified by us. We have disclosed the =--

MR. EISENEUT: Part of the reason I asked that
is, while I notice in your overall schedule you have
operating experience, some recent reports, et cetera. There
is very, very little information that has been provided to
the NRC in terms of summarizing the problems, either via
the owners, the particular owners, or TDI, up to this

time.

So, I think it's something we will want to

pursue with you.

MR, BIXBY: You can count on us.

M"R. EISENEUT: Another gquick guestion. It
was Mr. latthews that referred to your engaging an in-
dependent firm to get some of the problems -- have vou
icentified who the firm is? Can you tell me now?

MR. BIXBY: We think we know who it is, but we

would rather comnlete our acreement with ther hefore thev
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that that provides ten to Sever stress cycles which cets
you out beyonc the endurance simit, and that will validate
that-these shafts are acceptakle for tre life of the
engine,.

Following those runs, ancé essentially followine
the entire precperational test program, which has beern
submitted to the NRC and accepted, we are goinc to perform
DT inspections of the three crankshafts in the critical
Stress areas. We are going to run a torsiograph test on
the engine, which is the conventional methodology for the
industry, to insure that that torsiograph matches the
conventional methodology of the Crankshaft analysis. And
we've already mentioned that we've done strain gage test-
ing on both the old shafts and the new shafts.

Follow that down, River Bend, the next encine,
we believe will require a conventional analysis, Holzer
analysis if it's different than Shoreham. The metallurgy
of the shaft, for the shafts from River Bend, and the

detailed design configuration need to be checked. But
if it, in fact, is identical to Shoreham, then the Holzer
analysis might be applicable. 1In fact, I think we know

enough about River Bend to know that since they have a

h

different cgenerator then that affects the tertional
analysis, that there will be a unigue analysis done for

River Bend.
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Seyond the endurance limit ¢f the crankshaft, a-= pe
KDT inspections of those Ccrankshafts, and also rerform
& torsiograph test,

We get down to the third R-48 engine =--

MR. EISENHUT: Excuse me. But before you go

by that, what does the "None" mean in the Hardware Changes

column?

MR. MUSZLER: The None means that beczause this
is a known problem. The Shoreham engine had to replace
the crankshafts for obvious reascons. We believe that
since the replacement crankshaft for Shoreham and the
original installation for River Bend and Rancho Sacho are

tne same, that no replacement parts will be required,

With respect to the V-16 engines, a Holzer
aralysis or conventional analysis will be done by Faaxa
for the Randolph engine. Those engines have already been
run at a hundred percent power for over 100 hours, and the

crankshafts inspected. A torsiograph test will be run

on the Randolph engine, on at least one engine to validate

the conventional methodology.

Preliminary indications on Grané Gulf, hased

orsiograph tests, indicate that there is

8]
=
"
Y
a
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o
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acreement tetween the torsiocraph and the convens=:-nal
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ATTENDEE: 1If there was ROt an acreerent betwee=n

the torsiograph and the Holzer analysis, what would you

MR. MUSELER: I think that would depend on what

the disagreement was, the magnitude of it. PFor example,
it could == if the torsiograph showed that the loads on
the crankshafts were much higher tharn predicted, for
example, and valicdated that, but we double checked the
calibration and we were sure that that's really what we
were looking at, then probably one of two things would

happen.

If that occur-ed, we protably would wind up
doing more refined analyses, and we right wind up doing
a strain gage instrumental test to find the actual stress
in the highly stressed areas. So, 1it's difficult to

predict the entire chain without knowing exactly what

disagreement might occur.

But, clearly we would have a problem at that
point and would either do additional analytical and/or

testing work to finé out whether we have a cranksheét

problem.

Let me just say, the stresses in the V=16

basec on the preliminary work that we've done are lower
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than they are in the revised Shorehar =-48 anid lower than

y

€Lel, we WoulC have

o

s. But, i1f that hap

ot

the o;her R=4
to address i1t, depending on what the facts were.

ATTENDEE: 1In light of the fact that the torsio-
graph test that was done on the original Shoreham, the
13x1l crankshaft didn't show that there was a problem with
the Shoreham crankshaft, why do you think that the torsio-
graph test will be able to show you if there is a problem
with the V-16s or the V-20s or the V-12?

MR. MUSELER: We are going through some itera-
tions on torsiograph testing right now. Ané we are not
prepared to say what the validity or non=validity of the
original tcrsiograph tests on Shoreham are.

If what you propose turneé ocut to be true;
in other words, if the original torsiograph validated the
fact that they were below limits, we would have to address
that in terms of how far below the linmits were they.

In other words, suppose it indicated, which I
think the raw data indicates, it was very close to the
margin. I think being very close to the margin as opposed
to be being twenty or thirty percent away from the margin
is indicative of the situation, because the situation is
that those shafts originally were close to being adegquate,
although they weren't. And, again we are not prepared

at this point to say clearly what the original torsiegraph



10

11

12

13

14

15

16

17

18

19

21

24

wn

on Shoreham encine mears.

that we wculd co a unigue anal
analysis for GCrand Gulf.

‘nd Lf you follow down the other V-1l6s, clearly
if the enz.:v configurations are exactly identical to
Grand Gulf, -ncn the analysis would be applicable to them.
If they are !ifferent, a unique analysis will have to be
done for :.at cnoine. And we haven't gctten to the point

in that

"l

vbacke

where we <now which ones can be Big

14}

respect, ‘

Torsiograph testing, we believe, is appropriate
for all of the engines, because at the current time we
believe that the conventional crankshaft analysis methodo-
logy is adeguate to predict the behavior of the crankshaft
on a microscopic level. Therefore, torsiograph testing
is appropriate to valicate that. 1If something happens to
chance that over the next several weeks, we would have to

reevaluatc that. :

Sut right now we believe that is the case.

The conventional methodology is appropriate, and we would '

, and check it with

w

reaffirrm tat for all of the encine
torsicerar® *rsting in clace in vlant.

"F. COLLINS: Why woulén't you do the NDT on

t
¥
o
-
L]
5
ro
L.
-
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the 12 and 27, I think trese €rg.res are right ncw -= ans,
acain this 1s =z preliminary orcer of coing things, but

we haven't nad a chance to really decide which engines
need the first priority beyond Grand Gulf. But, if they
were done ir this order and we had valicateé that con-
ventional analyses and the metallurgy and the fabrication
had resulteé in no problems with crankshafts on th three
F=-48s and six V-16s, we feel fairly confident that cne
would not need to do that, although that is =--

*TTENDEE: Bill, don't vou have at the start
of each exarination of these comporents an understanding
of what you have in each of the machines now, what their
pedigree is now so you can make sore judgments as to what

You can see?

MR. MUSELER: That's correct. We need to know

exactly what the design configuration of each component

is. We need to know its history in terms of its metal-

lurgy and its manufacturer. That's a true statement.

Anc that data is being supplied by the Owner's
representatives directly from the sites and then By DI,
where they have it.

AUTIZNDEE: So, these conclusions are predicated

On someone urderstanding that these components are coming

poe

from at least a s milar, if not the same -- if there is
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a distinct variation ir that,

éifferent.
MR. MUSCLER: That's alsc a2 true statemens.
TTENDEE: Another way to look at it wouléd be
1f the gquality assurance program, the manufacturer of all
of a particular model, like the V-1l6s, can't be at a
level of confidence, then it puts in the question of your
program, because you may have to first prove that the

components and the machines have been built to an aceguate

quality standard, and that they are consistent from unit

|
to unit as they come off the assembly line before you can
make any generalizations as to what would be adequate in

the way of inspections and testing to verify the design. '

MR, MUSELER: That also is a true statement.
We need to verify that what came out the other end is
what we are basing our analysis on. |

We will be examining the metallurgy of the

shafts as well as the --

ATTENDEE: As fabrication?

MR. MUSELER: Yes. This is just one other
example which I believe is useful to illustrate, because
it require a different approach to the crankshafts, in our

view, and that's the connectin- rod bearings, the protlenm

which we think was unigue to the ll-inch bearincs on

Shorehar.
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Or Shoreham, we have cone the Journal orkit
analysis, wiich is a deta:le: Searing manufacturer type
analfsis. “& have done a finite elerent analysis, and
we have done a fatigue and fracture mechanics analysis on
these bearings. We've also done a considerable amount of

NDT inspection and destructive testing on bearinc materials.
After the same 190 hour runs == and, in fact,
after the whole Preop test program at Shcrehar, we are
going to be sampling those bearincs to make sure that they
in fact are performing as acequate, performing as advertis-

|

ed. |

And in addition to inspecting bearings chroughouF
the program, in terms of verifying that they are performed
properly, we are going to be inspecting bearings prior to
Operaticn to ensure that they have the appropriate weicght

size, which is the critical parameter for this particular

situation. And also to verify that we do have the

appropriate material.

Let me just say that there was flying back
and forth in terms of material properties in these ;
bearings early on, and we had one -- I will say =-- error
macde in the test early on in the program. It turns out
that material-wise now, we are going to be doing more
material testing. But material-wise now, I don's celieve

that there is a material properties problem with the
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Dearings. But there is g¢oing tc e more of thas testing

At any rate, the sarme -asic thilosenhy amclies
in what we do for one encine, if it's avplicable from a
design analysis standpoint to the next engine, we would
apply that if it needs to be done differently, it would
De. Clearly, the V-16 engines, which have l3-inch pins,
will receive their own unique analysis on the first
engine and if all the other engires are directly tplicacle,
they will just reference that.

Inspection of bearings, aowever, is going to
be done on a different basis than we are doing the crank-
shaft inspection. Ffor example, these bearings are manu-
factured over a period of eight or nine years. And Dr.
Swancer, whose resume YOUu saw earlier, is the bearing
éxpert. And he is going to design a sampling plan, both
preoperational and post-operational to ensure thatjwe
have adequate coverage over this universe of bearings from

over the last eignht years.

That sampling plan, in terms of how many bear-
ings for wnich engine, is not fully defined at the present |
time so I can't tell you how many bearings are involved,
The icea, however, 1s to ensure that we have coverace
over this entire period, so that wien we are throuch we

€an say that what we've got, if the results are positive =-
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form the apniicazion
revalicdation irocram

descritcsd, 1Ay all

will be gonc tarough

plant

not
nce

do reach the conclusions we believe

tell us SCretlhing else.

sampling plan, that will give us

universe of bearings are adeguate,

of the design review and quality

+ the DRQR procra=,

in full.

that Craig Searman

And the components that

n

€

Tatrix is designed to describe in sumrmary

S, the component selection process

require desijn review and quality checks will be identifi-

ed.

Wt me emphasize again that the selection of

component for

available data base of problems,

influenced b, that.

of known problems, it would ¢ive you a very small number

of things

So. the

decision on w1ether or not

an important ~art at

aocesn't ot roviewed

is far from exclusively

a

review, while it clearly is influenced by the

In fact, if you took the total number

all,

urless it might

€al

- ..

it requires a review, If

it gets reviewed.

in terms of universe of Farts to evaluate.

funcetion of the part is what rakes the primary

*'s a maintenance platform, it probably

1l on somethine.

some basis

it's
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¥R. COLLINS: I would like to see a documenta-
tion.

MR. MUSEZLER: Let me say this. I think you,
tne NRC, looks at the first part of this which is what
components were selected, which comporents were not
seiected. I con't think that's going to be an issue,
Just from what I've looked at in terms of what has not
been selected. It is not thilngs that are relative to the

operation of the engine.

But clearly we need to convince you that that
choice was appropriate, and we intend to do that.

In terms of the reviews, the lead encines,
Shoreham and Grané Gulf, will be perforring, let's say,
the largest number of reviews because they are the first
ores up. And you follow on, River Bend will go through
a selection process, and we will do the design ané quality |
reviews, minus any common parts associated with Shorehar

engines, and so on down.

In regard to Grand Gulf, they would do design
and quality reviews on those items that were not common
wWitn R=48s, and there are guite a few parts that are

common to all the engines. lNow, that philosophy =-
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ATTLNDEE: Minus the common parts? I'm trying

o ok N - e £ Masin . 34 S pne s o2 5 = 3
to uncerstanc you. In the previous slide, you indicated

that there was a wide variation in ==e cipes, a type of
bearing material.
"IR. MUSELER: Stay with me a moment. I know

where you are going.

ATTENDEE: Youhave that same kind of concern

with respect to deciding what was cormmon and why it shoulé

be excluded, unless you understanc it's very similar in

each engine.

|
|
|

MR. MUSELER: Okay. The answer to your question

is that in terms of items that need +¢o he considered, that

have quality attributes, why it the right material, was it

manufactured the right way, we may have done a design

review on a component on Shoreham ané it's an identical
component on Grand Gulf, so we won't redo the design re-
view but we will in the universe of inspections include

common parts that are common to Shoreham, Grand Gulf and

anybody else in the universe of inspections of that common |

part.

So, I believe that -- is that responsive to

your concern?

ATTENDEE: You said desicn /guality review?
MR. MUSZLER: Yeah. We wouldn't do a quality

review on 1t, because we know what t-o guality attriktutes

}

!
|

|
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4t 1t would e included in the sniverse ¢f in-

m

are.,
spections to validate that quality. Sc, it wouls be valia.
~ll parts -- let me say, i1f I'm talking about
widget X and it happens to be a widget that's common to
all the engines, when I establish that I say: Well, I
only have to worry about the design of that thinc once
unless it operates differently in a éifferent engine.

And I have a quality plan for what needs to be
locked at, but I don't just look at that part on the lead
engine. I decide, via the quality review group, how many
of these widgets are there, how many need to be looked at,
in each engine or in each grouping of engines, in order to
be sure that we have confidence that it really does meet
the manufacturer requirements.

So, that follows through the =-- that philosophy
follows through the design and qualitv review area, just
as it does in the resolution of kpown problems. And,
in two slides down, very briefly I'm going to go over
what our current list of known significant problems are.

With regard to the testing program -- and this |
slide combines the overall preop testinc program and some |
of the inspections that we talked abo.it previously, but
just to cive you a feel for what will Se done throughout
the universe of engines, Shoreham's procram has been

submitted to the NRC ans that will total 300 hours on
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river Bend will do that 100 nours at full power

LA 1)

in one of the engines, and we will alsc perform an endurance
run of the same general type of Shoreham's. Following
that, the major inspections we talked about earlier are
to do NDE on the crankshafts to make sure that they are,
in fact, beyond the endurance limit so that they have tle
same life as the engine. Bearings will be included in
this universe of bearing inspections that we discussed
earlier. And pistons, in the case of the lead engines,
will also be pulled and reinspected.

In the case of Shoreham, for examnle, we are |
going to pull three AL pistons on each encine, ané that
same type of philosophy will apply to followinc engines,
with reduced frequency if the results indicate them.

ATTENDEE: 1Is there a specific reason why
Cylinder neads are excluded'from inspections?

MR. MUSELER: Cylinder heads are not excluded
from inspections. This slide was just meant to illustrate!
major inspections you have on these runs. We have not |
established the inspection plan for cylinder heads at
the present time. That's one of the leac desicn and
quality review efforts.

S0, just because a component dcesn't appear



t intenc to sav that
only these components are geing to be inspected. I'm
JUSt tryinc o ¢ive you a feel for what the nature of

this is.

"TTINDEE: The total list won't be confirmed
until you ‘o all your component desicn reviews?

'R, MUSELER: Until we do our component
selections n: perhaps desicn review, which in the case
of Shorehar and Grand Gulf -- well, Shoreham's is done.

Grand Gulf's 1s going to be done the first week in

February. So, that information will be available very
quickly.

with respect to Grand Gulf, they've got

actually more than 100 hours at full power on each engine,

and they've run the engines for a considerable amount of

time. I think of the nuclear units, Grand Gulf probably

e

has nore nours on the engines at the present time than
anyone elsc,

Crankshaft inspections have already been done

on Grand uif, and they are vositive there are no indica-
tions in tic “iller areas; therefore, while the analysis
isn't complute, we conclude that based on available data

that thosc -rankshafts are ir that catecory.
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toirough =-- fsllows on through the cthers., We belie-e

results.

The progcram will be modified as we see thincs

that require additional testing or additional inspections.

ATTENDEE: Bill, before YOou go on, perhaps

would be appreosriate to roint out that those inspections

¥ou have on that slide, some of that has alreacd: been

cone.

it

MR. MUSELER: I think I indicated on Grand Gulfﬁ

the crankshafts have been inspected and the bearings.

Some

of the bearings have been inspected, and have both crank-

snafts been inspected?

ATTZNDZE: Right.

fiIR. MUSELER: Based on the informatior we
currently have, we have to .inish the analysis. [Qut

what we currently have, we have no reason to believe

|
there

is any probler witk the V=16 crankshafts. But the rest

©% the things n:ive vet to be done.

that if we prove those corponents that have ar encurance
limit recuirerment on the early engines, and if we :
establish tha: the quality attributes of those components
are reliadble, trnat we won't have o repeat those kxinds of
major encine tests., Again, this =-- obviously whenever
YOU put something like this together, you assure favorable
|
|
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Present time.
crankshaft prozlem, while ara.lysis will have te te done
on some of the subsequent engines, that the lead units
and their inspections will be done in mid-March to early
April, so that the crankshaft situation, subject to
confirmation ¢f material attributes, and some analysis
or. the follow on engines, will be resclved at that point.
Bearings, we believe we are at the point where
we understanc what the initial problem was. We believe
that the bearings are adeguate, and that there is no

problem with them. However, the inspection programs that

cover that universe of eight years of manufacture still
does have to be performed.

Pistons, it's difficult to determine exactly
when that analysis will come together. The analysis by
Fari 1s reasonably far along, although not nearinc comple-
tion. The subseguent analysis by Karl Schmidt in

Germany 1s about six to eight weeks away at the present

time.

In the meantime, we will be doing the inspections

on the units. We are going to be able to look, I believe,
at several mcre pistons from the Kodiak engine which has
over 9,000 hours on it. I believe either 7 or 9,000 is

the number. And by the time we get to early or late
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therefore, the results of those ifispections are obviously
keyed to the adecuacy of at least one type of piston.

We are analyzing all three types of pistons.
And we need to ensure we have all the available data on
all types.

Let me say one thing that didn't come out
earlier. We know they are having problers with AF pistons.
We also know there nave been some problems with AN pistons.
fiowever, the current data base indicates that those
problems were related to the Part 2l heat treatment

problem. So, based on that current available data, we

do not have evidence of problems with AN pistons, excuse me,

with AN pistons, if they had been groperly heat treated.
But we don't have the entire data base assembled.

The current data does not indicate any field
problems with those pistons.

Finally, the list of other problems which
I will discuss in a moment, we think is going to take
Us out to early April, and those problems == a number of
tlem have been looked at by various entities, MPs&L, FalA
ard various vendors. we have not pulled all of that cata
tocether to be able to Say we have a comprehensive answer

tC each of them., But we currently expect to be akble =5
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re the issuance of the various repcrts which carry us
out 1into the early summer of this year, by 1984. ang,
finally the testing reguirements for all engines, we have
Not put back together -- some units are still a year or
more away from operation, so we are still in the process
of assemblying that composite schedule. And it cdepends to
a large extent on the results on the early analysis of

the DRZR program, in terms of what testing might need to
be done.

AL any rate, we believe that the lead engines
by the end of March will Have significant operation on
them in the areas of concern.

This is our current list of items which we
believe need to be addressed for all the engines for us
to ensure that if this problem was a serious problem that

it either is not applicable to these engines or different

classes of these engines, or that if it does have ap-

plicability to any of our engines that it has Leen ap-
propriately handled, either by replacing parts or by

analysis if the particular operational situation is dif-

ferent than what we have.

3ut this list is subject to some chance, but

e that the items on this list are not anv surprise

-
3
0
=
"
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to the XRC. They were no surprise to us when we tried

to develor the overall list. This s ne+s *p sav that
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this is & wotal list of all probl Qur

cdata base. There are obtviously more prctlems than that

in the data tase, but we've made judcments as to which
problems . t..nx are of such significance that they need
to be handlc. varly on ané addressed in very short turn-
around tire,

“Me final iter that I would like to address

is our liconsinc situatien. And, then ~i= will sum un
for us. o peclieve that it will be necessary to resolve
all of ticsc significant known problems for each engine

that comes .p for licensing. As I said before, we are

attemptinc to do that in one document wherever possible

to address tne situation for all the plants at the same
time. In some cases, that won't be possible and we may
do it in groups of one, two Oor three plants at a time
in order to accommodate the schedule reguiremencs,

d4t the problems with generic are engine-
unique, or cncine-unique if they are of significance will
be resol.. u wrior to any decision on licensing. I guess
I don't r+ ! to say that. We believe that a commitment

to the o' rall .lesign review program is apnsropriate for

.

licensin

"1l eleven utilities have cor-ictes to this
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early part of that wrocgrar, of the cdesicn review Trocrar,
weé believe t=at the component selection Process needs to
be accomplished for the plants prior to licensing. By
that, I mean that any common parts need to be accéressed
SO that thev have been adeguately treated and any engine-
unigue parts. In addition to the known problem list that
come out of the desicn review process, as needinc atten-
tion == in other words, as being potentially -- having a
potentially rnegative effect on the engine's reliability,
would need to be addressed early on.

But that the overall completion of the design
review program for those items that are not significant
to the engine's cperation, would be a follow on effort.

Clearly, the completion of preop testing, both
as specified in the regulations and any additional testing
that's required, such as the 100 hours full power runs,
would need to be accomplished prior to licensing.

And, finally any major inspections that are

indicated by the Program would need to be accomglished
prior to licensing. For example, any of the crankshafts
that require NDT after Preop testing, that would have to
be accomplished, as would any bear:ng inspections that are
called for in the program,

That summarizes the entire program. And Ji:
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¥cGaughy will wrap it up for us.

MR. EISENHUT: Let re ask you a guesticr o=
someihing Y03 said. On Iter 3 c¢n the last slice, about
the items that were significant to the operation of the
machine would have to be resoclved Prior to operations.
That list you had Up, sSome one to fifteen significant
items. Do vou consider those items to be significans to
the operation o7 the machine?

MR. MUSELER: Yes, sir.

MR. CARUSO: sSome of MY questions are sor: of

technical. 1In evaluating the engines, or various dif-

ferent parts of the engines acainst known standards, for
example, the Deris standard, there are other standards
available for evaluating engines such as the American
Bureau of Shipping Standard; which standards do you plan
to use, or do you plan on using a composite of Demis,
ABS and AsMmE?

MR. MUSELER: Let me Say with respect to that

particular component, we are geing to be looking, at least

in one case, at what the ABS standard says in terms cf,
if we apply the ABS standard what would it tell us about
the crankshaft, The standard cof record, at least in all
the specifications that exist, I believe, that were
specified, for example, calls for evaluation acainst

Demis standard.

e et e e

|
|
i
1
|
|
|
i
l
|
|
|
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AS you know on Shorehar -- and they ot mixed
and matched aleng the way, and we are coing tC evaluate

the situation vis-a-vis. In other words, if Shcreham's

design were evaluated against the ABS standard, what would

that tell us. We don't presently plan to go through that
exercise for all the units, because as I said earlier the
problem with the Shoreham crankshaft we believe ~as been
clearly identified. And the analysis that has been by
FaAA indicates that had the appropriate parameters been
utilized in the conventional methodology against the
Demis standard, that those crankshafts would have been
oxay.

In fact, when one does that for the 13x12
crankshafts, one gets agreement between the more refined

analysis and tne testing, and that validates the conven-

tional methodology. So, we are going to have some informa=-

tion to see what that means but we don't have any reason
to doubt the original design standard.

MR. CARUSO: I was just wondering if you were
going to consider other standards besides the Denis
standafd, because there are other standards with different
specifications or different allowable limits out there.

Considering the sensitive use of these engines
in a nuclear power plant, then you consider an appropriate

standard to judge thernm against.

)
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MR. MUSELER: There are parts of the éncine
that wind up being judged &zairnst the Der:s standarc.
For exarple, we are using IEEE standards where they
are appropriate, uUsing ASME standards where they are
éppropriate. So, there are many more standards than Deris.

That's a relatively small population.

MP. CARUSO: That's fine. That's basically what
I wanted to know.

MR. MUSELER: vYes.

MP. MCGAUGHY: That covers our program. The
only thing we haven't discussed is what Our interaction .
will be with you along the way. And I know you would
like to see our procram, and we would like to get some

feedback as we go alc g,

I don't Propose that we hammer out those
details today, but I would hope that perhaps maybe in the
next week meeting on a technical level we could reach some |

kind of resolution on how we should handle this. We feel |

|

we have outlined here an aggressive program. It's

|
thorough; it's extensive; it's also expensive. And when f
|

we are finished with this program, we feel we will be
atle to defend the reliability of these engines to anyone. |
S0, any questions we will be happy to try to

answer,

MR. EISENHUT: Jim, let me go back and jump up
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away from the cetails. Ciearly, you've laid out a pregranm

(2

which is, I think, sTEress.ive in its serse of, vou knsw,
it's guite therouch. It's zoinc to cever all the machinery
And it reall, cets down to a question, I assume you d»
want us on noard with you, so to speak, as you go aloneg.
“t some point in time, You are going to say
for the lead machine that ¥ou have a little interest in,
You will 354 -« or one of tre leads anyway =-- we have now
completed our ;ob, ani we are happy with it, This program
you laid out is a very ambitious procram. I'm very
pleased by taat,
T4t I want to impress upon you that clearly
the procram, a description of the program is going to
have to sorelow be suoritted to the agency, formally
submitted for our review. 1It's going to have to be re-
viewed by the agency. And I presume you will want it
approved by the agency.

There are lots of questions. You know the

staff as well as I do. They have probably got hundreds

©f questions out here. There are some basic questions,

though.

neember coing in that we want, on any given
plant, urior o licensing, even a low=-power license, yYou

are goinc %o clearly have to have a certain level of

confidence, and I don't know whether the last slide here =«
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i'm goins to make it clear, it'e not accectance by
Edt it's coince to have so clearly te sorething --
accounting for the fact that there were QA problems ac-

counting for where the known experience problems are,

addressinc that this machine is, nov we are conf

that the guality is in it, by whatever way you got there.
The known defects have been solved, And, in fact,

ones that may not have experienced themselves yet are

ident

low enouck in probability of occurring, that this machinery

we believe is adeguate to do its job.

That's going to be the standard obviously prior

to getting a license. And that's a big standard.

|
|
|

|

way I think you have got to aporeciate there is very littlﬁ

cdetailed information before the sta‘f right now.

example, you go back == if I go back to Part 2 of your

Eriefing, Part 3, one of the first things you are going
to do before you address the problem in any class of
machinery 1s, you are going to understand what all the

problems are, developing an operating experience report,

Or something to that effect.

And one of them == if I mad the schedule right,
one of them on Shoreham, it's done. Those reports,

would expect, would have to be submitted to the acency.

I don't trink you would want to wait until you are

|

i

|
!

.
|
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Ehorehar procras. An2 that Zoes Lizt the cormponents, and
-t provides a tit of an outline Ch where this prograr is
§oing. But a lot of the details that are discussed in
Your slides are not developed very much, and we were
noping to see a little bit more cetail on the development
¢f those ideas.

MR. MUSELER: we have, and we will start sub-
Titting the actual task descriptions. They are largely
cone, and we can submit these on a real time, near time
casis, on all the engines as we go through it. So, there
is no problem with Providing things as they are done.

MR. EISENHUT: 1 appreciate that., As I say,
on one hand we would like to do it all cenerically. But
or the other hand, particularly to the people out frent,
it is clearly going to be an impact if it's done dif-
ferently. There is a basic general guestion I have, and
it == even thouch I'm applying it to the crankshaft
problem and look at it in the general context, vou feel
YOu understand what the problem is, you feel you under-
stood the problem enough to have gotten it fixed on

Srhoreham.

But I think you've cot %o address another

g.estion and that is, was it basically a design coof or

W&t was the problem in the first pilace? Why did it occur?
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cur? And you have to address that cuestion,

s

I believe. Sort of the root cause of that prokl
Because then you have ta ask, whatever that root cause
was, could it lead you to the conclusion that there may
have been ot or random == if it's design, I don't know,
I'm-speculat.ng, but let me say, 1t was a design goof,
you would ~ave teo ask the guestion, does the roct cause
behind thut .csion goof lead you to guestion another com-

ponent at run.om?

“nd sou are coing to have to address thas
guestion, s I see it. YNow, vou don't cet there statisti-
cally or anv nther wav. You've got to o back to what the

'
root cause of that problem was. And, then you have to say;
that addressine the significant experience problem or
experience lata by itself would not cover that problem,
because addressing every problem that you know of to date
doesn't tell you necessarily that yQu solved all the
problems that are out there, becaus; these machines do
not typically have that much experience.

['m just saying those are the kinds of questiong

you are qoin¢ to have to address. You may very well have |

the answer to that. I want to give you that benefit.
‘ut at the same time, those are the kinds of
guestions that you are going to have to be looking at.

We are goinc to be looking at it in both the broaad context
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and the detailed context of item by itenm.

I don't know, Jim, to wha- “ecree you wans to
gC tarough staff's detailec questions today. I dor's

know whether vou want to schedule right away another
meeting next week with the appropriate detail staff o
start looking at it in more depth. Really, I don't know.

Whatever your thoughts are, whatever the staff's thoughts
are.

MR. MCGAUGHY: We are willing to stay as long
as you want to stay,.

MR. EISENHUT: I'm not sSure =-- there is a lot
here to look at.

ATTENDEE: I would like an opportunity to
digest some of this. Maybe the best thing would be to
get back in touch with YOu early next week and set up
another meeting. We can have a working type thing.

ATTENDEE: We really only have a formal sub-
mittal of the Program and tnis kind of thing before us,

which you have outlined today. And in that is a signi-

ficant amount of detail.

MR. McGAUGHY: we will try to get a formal
Program submittal to you.

MR. MUSELER: Let me say, Jim, not all aspects
of the program have been submitted. But, for example,

the design review and gualis+ revaliiation prcgrar has
Q p’ P
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been sitrmitte: formally to the NRC, It happens to be
in the Shorehar document. That prograr is exactlv what
is beinc applied.

MR. EISENHUT: Good. Then, that means it's
easy for you to submit a aescription of your program by
simply xeroxing the Pages out of the Shoreham =--

MR. MUSELER: That's no problen.

MR. EISENEUT: You can look at that either way,
I would think you want =-- certainly as utilities, you
would wanz, and I know the staff wants, to review your ;

{

Program plan early in the pProcess. And short of approving£

that program plan, 1 know we are not geing to Step Number
2.

So, I think that is clearly on the critical
path as far as I see it. So, you will need to work on
when you can do that.

ATTZINDEE: ng, may I ask a question along
these lines. Excuse me. 1 am Harold Tucker, Duke Power |
Company.

Listening to what You are saving, and as a
member of the Owner's Group, I'm interested in a parallel |
understanding, by your comments the implication is you
are goinc %o pursue independently to your satisfaction
manufacturing process of their records. Now, we are

Very mucn appreciative of YOUr guestions and are willi
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0 provide you Progress as we oo alonc and make sure you
understan: what we are doing. I waouls -iXe to have an
unders:a:i;ng wWith you that i1f, in your review, you fing
something, con't wait until you complete YOUr progress to
Sring it to us. Let's have a dual understanding as we
embark on these independent Programs, that we keep each
cther advised.

MR. EISENHUT: 1 agree with you one hundred
percent. 2ang, clearly it's in everybody's best interest
O gcet to the bottom of this problem as soon as possible,
what was the cause, how did we get here, what's the
solutions. Ang Yyou have certainly got my assurance that
that's what we are going to do.

We do have, of Co' £se, another paralle’ effort,
and that's the vendor inspection program. We hase, as
Mr. Bixby referred to, the Office of Investigations looking
at things. So, there are a numr. r of efforts going on.

We will be looking at this thing,%and whatever
significant safety information we find, we certainly will
share promptly with You. And that was really the thrust
©f us going through the summary of operating experience
and summary of QA findings, inspection £iadings, which is
Sort of ar unusual situation to start w ch. We hoped
that everyorne in the room was certainly aprrised and aware

O< everything we said. They may not have teen.
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& I know a month or so 4cd, there were Cases
where we has information tlat certain elerents of the
industry <iid not. Sort cf a Ci€aring of the Overall data,
as we see it, and the way you see it, 1 think it was
very valuable to Put it tocether.

Let me ask if there are any questions from
Stafi? Any Guestions at this time, or would you prefer
to wait? (No reply.) No cuestions?

Let me Suggest, Jim, what we do is set up a
meeting, I think a technical neeting. I weuld strongly
eéncourage it to be some tire next week. Otherwise, you
lose another week. I know this is a prograr. I can en-

vision that the -- you folks will be after us for approval,

being together on this Procram, in a very short order.

Se I would Strongly éncourage us to get together,

and I want to reiterate also that I'm very pleased to see
the industryfs commitment to the Program, a very impres-
sive program:laid out. I hope it continues. And I'm
Sure we are going to have scme tweaks to the Program, some
you folks may not like. But at the same time, I'm very
éncouraged the preogram is Succeeding along these lines.
Basically, if YOu ¢o back to it frem a very
simplistic view where the stass is, there have been so
Many questions raised about the overall quality of the

macnine; that ls, was the quality built in Oor not, that
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Ny other questions? Any other comments? %Not
staff, not utility. You are staff.

HNTTENDEE: I'm sorry.

“R. EISENHUT: Go ahead.

“UTENDEE: There was mention made in one of
the presentations that a set of questions had been raised
and written answers generatecd at the Owner's Group meet-
ing at the ond of November. Would it be possible that we
could get a copy of those questions and answers that were
raised by thc Owner's?

“48. MUSELER: You have a Copy. We would
prefer, however, that -- and we don't think there is
anything necessarily wrong with that informaticn, but
tnat‘was Generated prior to, let's say, the overall

Owner's GCroup == I think the NRC has that information.

We would really prefer for you tn look at that and look
at your oticr questiors, and then 1f you have additional
information you want, to get it to us in the form of

additional yuestions.

ATTENDEE: Were you referring to the TDI

responscs?

2. EISENHUT: No. Whoever has got the
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guestions in staff, Llet me clear <P cne thing. Any
information we get on this matter :s eoing to ¢o in the

cht up fron:t. Standard cc.den

-

PDR; I will tell you r

rule.

And it's going to also =-- my full interntion is
to serve every piece of information we get on this subject
to those Hearing Boards where diesel reliability is an
issue. You know, you all are going to go throuch the
process, the formal process, by whatever means i+ is.

I Just believe the only way to do it is every-
thing goes into the PDR. So, whatever we == whatever
information we get will be in that context and promptly
sent out. Similarly, that means any information we get
will -- to answer Harold Tucker's guestion -- be provided
utilities also, regardless of the source they core from.

Are there any other representatives of any
other group? I know there is a representative from
Suffolk County here. Any other representative of any other
groups that would like to make any comment? (No reply.)

Okay. I want to thank all of you for coming
today. I appreciate the meeting. And I think the staff
finds it very helpful, and we look forward to seeing where

we go.

(Whereupon, the meeting is adjourned at €:18 P.M.,
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Enclosure 3

TRANSAMERICA DELAVAL HAS SUPPLIED THE DSR AND DSRV ENGINES T0 THE

FOLLOWING SITES:

UTILITY SITE SERIAL NO, MODEL
LONG ISLAND LIGHTING SHOREHAM 74010/12 DSR 48
MIDDLE SOUTH ENERGY GRAND GULF 74033/36 DSRV 16
GULF STATES UTILITIES RIVER BEND 74033/40 DSR 48
CAROLINA POWEP & LIGHT SHEARON HARRIS  74046/49 DSRV 16
DUKE POWER COMPANY CATAWEBA 75017/20 DSRV 16
SOUTHERN CALIFORNIA EDISON SAN ONOFRE 75041742 DSRV 20
CLEVELAND ELECTRIC ILLUM, PERRY 75051/54 DSRV 16
TVA BELLEFONTE 75080/83 DSRV 16
WASHINGTON PUBLIC POWER WPPSS 1 75084/85 DSRV 16
WASHINGTON PUBLIC POWER® WPPSS 4 76031/32 DSRV 16
TEXAS UTILITIES SERVICES COMANCHE PEAK 76001/04 DSRV 16
GEORGIA POWER VOGTLE 76021/24 DSRV 16
CONSUMERS POWER MIDLAND 77001/04 DSRV 12
TVA* HARTSVILLE/ 77024/35 DSRV 16
PHIPFS BEND
SMUD RANCHO SECO 81015/16 DSR 48

*PROJECT DELAYED OP CANCELLED



U, S. NUCLEAR EXPERIENCE

WITH

TDI DIESEL GENERATORS

SAN ONOFRE 1

GRAND GULF
SHOREHEAM



SAN ONOFRE 1

|
|
\
l
TWO TDI DIESEL ENGINES INSTALLED IN 1976 - MODEL DSRV-20
* DECLARED OPERATIONAL IN APRIL 1977
° ENGINE OPERATING TIME TO DATE - 450 HOURS/ENGINE
|
|
|

° SERIAL NO, 75041/42, RATED AT 6000 KW (NOMINAL)
8800 KW (PEAK)

FIRST TDI ENGINES TO ACTUALLY ENTER NUCLEAR SERVICE
° ONLY V-20 IN NUCLEAR SERVICE

SIGNIFICANT PROBLEMS TO DATE

* LUBE OIL LEAK AND FIRE

PISTON MODIFICATION TO PREVENT CROWN SEPARATION
* UNQUALIFIED INSTRUMENT CABLE

POTENTIALLY DEFECTIVE GOVERNOR COUPLING MATERIAL

|
* EXCESSIVE TURBOCHARGER THRUST BEARING WEAR




GRAND GULF

® TWO TDI ENGINES INSTALLED - MODEL DSRV-16
* SERIAL NO. 74033/34, PATED AT 7000 Kw

* OPERATING HOURS TO DATE - DIVISION I = 1100 H
DIVISION II = 700 H

® FIRST V-16 UNITS IN NUCLEAR SERVICE

SIGNIFICANT PROBLEMS TO DATE

* PISTON CROWN SEPARATION

® PISTON SKIRT CRACKS

® FUEL LINE FAILURES - FIRE

* CYLINDER HEAD CRACKS

* TURBOCHARGER PROBLEMS

* PUSH ROD CRACKS

® GENERATOR SHORT DUE TO ENGINE FASTENER FAILURE
* AIR STARTING VALVE PROBLEMS



SHOREHLY

* THREE TDI DIESEL ENGINES INSTALLED, MODEL DSR-48
* SERIAL NO. 74010-12, RATED AT 3500 KW
* OPERATING HOURS AT TIME OF CRANKSHAFT FAILURE (8/83)

- #101 = 646 (CRACKED CRANKSHAFT)
- #102 = 718 (FAILED CRANKSHAFT)
- #103 = 818 (CRACKED CRANKSHAFT)

® FIRST STRAIGHT-8 ENGINES IN U. S. NUCLEAR SERVICE

SIGNIFICANT PROBLEMS TO DATE

* JACKET WATER PUMP PROBLEMS

* FUEL OIL LINES RUPTURED

* CYLINDER HEAD CRACKS

® CRANKSHAFT FAILURES

® CONNECTING ROD BEARING FAILURES

* PISTON SKIRT CRACKS

* FAILURES OF SEVERAL DIFFERENT TYPE FASTENERS



MARINE EXPERIENCE

* INFORMATION FROM THREE DIFFERENT OPERATORS OF MARINE ENGINES -
V-16 AND V-12 ENGINES
* ENGINES OPERATING HOURS TO DATE RANGE FROM 3000 TO 3C,000

SIGNIFICANT PROBLEMS TO DATE

© CYLINDER HEAD CRACKS (ALL OPERATORS)
° PISTON CRACKS AND COMPLETE FAILURES
* EXCESSIVE BEARING WEAR

* TURBOCHARGER PROBLEMS

* CRACKS IN PUSH ROD WELDS

° CRACKS IN CONNECTING RODS

* CYLINDER BLOCKS



STAFE_ACTION

* TDI PROJECT GROUP FORMED

® WILL INTERNALLY COORDINATE NRC FVALUATION OF TDI ENGINES

* CENTRAL POINT-OF-CONTACT FOR INTERACTION WITH APPLICANTS
AND OWNERS GROUP

* COORDINATION OF STAFF TECHNICAL REVIEWS AND OVERALL STAFF
POSITION ON TDI ENGINES



Nelaval Diesel Generator Operatior Experience

. S. Nuclear Fyperience

In 1974, the Lona Island Lighting Company (LILCo) contracted with TD] to
purchase three emergency diesel generators for the Shoreham Nuclear Power
Station. This was the first order received by TDI to provide an EDG “or a
commercial nuclear power station. In the next seven years, enaines for 14
other plants were ordered from TDI.

San Onofre 1

Two TDI Diesel Engines Installed in 1976 - DSRV-20
® Serial No. 75041/42, Rated at 6000KW (nominal)
8800KW (peak)
° Engine Run Time to Date - 450 hours per enaine

The first plant to actually place a TDI engine into nuclear service was San

Ono®re Unit 1 (SONGS 1), which purchased two V-20 units to provide emergency
power for its feed pumps, which also serve as Emergency Core Conling System

pumps .

The enaines at SONGS 1 were installed in 1976, and declared operational in
April 1977. Since then, SONGS has experienced some problems with the
operation of the engine turbochargers, a lube 0il pressure sensing line
failure which resulted in a fire, and several other minor problems. Because
SONGS did not commit to meet the guidelines of Requlatory Guide 1.108, but
rather Regulatory Guide 1.9, the program it used to test the engines before
they were placed in service was nore abbreviated than for a new plant, A
detailed 1ist of problems to date follows.

Date Problem Cause/Solution
12/80 Excessive Turbocharger No Tube 011 during standby.
thrust bearing wear. Lube 011 system modi€ied.

10 CFR Part 21 report issued
because problem generic.

7/81 Lube 011 leak and fire. Excessive vibration of
a Tube 01l test line which
had inadvertently been left
installed by the licensee.
Line removed.

12/81 Piston modification to Pistons reworked by TDI to
prevent crown separation. respond to Part 21 report.
Problem identified at Grand
Gulf,
9/83 Unqualified instrument Replaced in accordance with

cable, Part 71 report.



Crand Gulf

~)

Two TDI engines installed - Model DSRV-16
Serial No. 74033/34, Rated at 7000KW
¢ Operating Hours to Date - Division I = 1100 hours; Division II = 700 hours

In 1981, Mississippi Power & Light (MP&L) commenced pre-operational testing of
two V-16 engines installed at Grand Gulf Unit 1. They represent the first
V-16 units ordered from TDI, and in fact, one of the Grand Gulf engines was
used to qualify the entire TDI V-16 line of machines for nuclear applications.

The Grand Gulf engines have experienced significant problems in completing the
pre-operational test program, have had several mejor failures, including 2
fuel Tine break which caused a fire, and many minor failures. A detailed list

of problems at Grand Gulf follows.

Date Problem Cause/Solution

11/81 Piston crown separation during Holddown studs failed.
operation. Pistons returned to TDI

for rework. Generic
problem,

3/81 Excessive turbocharger thrust No Tube 0il durirg standby.
bearing wear, Lube oil system mcdified.

6/11/82 Rir starting valve capscrews Response to Part 21 report.
replaced. Too long for holes.

8/23/82 Flexible drive coupling material Replaced with different
incompatible with operating material,
environment.

8/82 Latching relay failed during Relay replaced.
testing.

3/8/82 Air start sensing line not Sensing line relocated and
seismically supported. properly supported.

1/29/82 Governor lube 0il cooler Lube 011 cocler relocated to
located too high. Possibility Tower elevation.
of trapping air in system.

3/23/82 Engine pneumatic logic Pneumatic logic design

improperly design. Could
result in premature engine
shutdown,

corrected.



4/29/81

3/15/82

8/2/83

9/4/83

8/11/83

1983

1983

1983

7/83

10/28/83

During EDG
Installation
12/83

12/83

9/83

Probler

Non-Class 1E motors supplied
with £DG auxiliary system
pumps .

Crankcase cover capscrew

failed. Head lodged in
generator and shorted it out.

High pressure fuel injection
Tine failed.

Fuel 01l line failed. Caused
major fire.

Cracks in connecting push
rod welds.

Turbocharger vibration.

Cracked jacket water welds.

Turbocharger mounting bolt
.ailures,

Air start valve failures.

Fuel o0il leak.
Cracked push rod weld.

Cylinder head cracks.
Cylinder head cracks,
Cracks in piston skirts

on Division II EDG.

Unqualified instrument cable.

Cause’/'Snlytion

Motors replaced with Class 1E
qualified motors.

Capscrews replaced with
higher strength screws.

Lock tab washers installec.
Generator screens installec.

Manufacturing defect in
tubing. Tubing replaced.

High cycle fatigue of
Swagelock fitting, Additional
tubing supports to be
installed.

A1l push rods replaced.

Turbocharger replaced.

Excessive turbocharger
vibration. Cracks re-
welded.

Excessive turbocharger
vibration. Bolts replaced.

Cause unknown. System clezned
and several valves replacec.
More frequent maintenance
scheduled.

Tubing replaced.
Push rod replaced.

Head replaced.

Two heads replaced.

A1l Division II pistons
replaceac. Division ! pistons
to be inspectec.

Replaced in response to
Part 21 report.
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Shoreham

Three TDI Diesel Engines installed, Model DSR-48
Serial No. 74010-12, Rated at 3500KW

® Operating hours at time of crankshaft failure (8/83)
- #10] = 646 (cracked crankshaft)

- #102 = 718 (failed crankshaft)

- #103 = 818 (cracked crankshaft)

o

The engines at Shoreham are the first straight-8 units to be placed in nuclear
service in the U. S. One of the Shoreham engines (#101) was used to qualify
the straight-8 series (R48) diesel engine for nuclear service.

Pre-operational testing of the engines at Shoreham started ir late 1981 and
continued until the major failure of the #102 crankshaft on August 12, 1983.
After the performance of extensive tests in late September and early October,
which were otserved by staff members from NRR and Region I, as well as an NRC

consultant, LILCo presented the results of its crankshaft failure

investigation in a meeting on November 3, 1983.

It reported that the

crankshaft had been improperly designed, and had failed because the loading

function used in the original design calculations was too small.

LILCo also

reported that it was investigating four failed connecting rod bearings which

were discovered when the EDGs were disassembled.

Their preliminary finding

was that the failures occurred because the bearing material did not meet
specifications, and the bearing loads had not been properly accounted for.
A detailed 1ist of the EDG problems at Shoreham follows.

Date Problem Cause/Solution
3/81 Excessive turbocharger thrust No lube 0il during standby.
bearing wear. Lube 0i1 system modified.
12/81 Piston modifications to prevent Pistons reworked by TDI to
crown separation, respond to Part 21 report.
Problem identified at Grand
Gulf.
9/82 Engine jacket water pump Water pumps reworked by TDI.
modifications.
6/82 Air startin¥ valve capscrews Response to Part 21 report.
replaced. Too long for holes.
9/82 Engine jacket water pump shaft Pump shafts redesigned and
failed by fatigue. replaced.
Spring/1983 Cracks in engine cylinder heads. Fabrication flaws. Al)

heads replaced.



3/83

8/12/83

9/83

10/83

11/83
9/83

9/83

Problem

Two fuel oil injection lines
ruptured.

Engine rocker arm shaft bolt
failure,

Broken crankshaft. Cracks in
remaining crankshafts,

Cracked connecting rod bearings.

Cracked pistor skirts,

Broken cylinder head stud nuts.

Cracked bedplates in area of
main journal bearings.

Unqualified instrument cable.

Cause/Solutior

Manufacturing defect in
tubing. Tubing replaced
with shielded design.

High stress cycle fatigue.
Bolts replaced with new
design,

Inadequate design. Replaced
with larger diameter
crankshafts,

Inadequate design and
substandard material.
Replaced with new desigr.

Replaced all piston skirts
with new design, Generic
problem,

Replaced all head stud nuts.
Cracks evaluated by LILCo and
determined to not be
significant.

Replaced in response to
Part 21 report.
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Jrerating trperience - Nor=huclear

Marine Applications

besides being used for stationary electric power generation, TD! diesel
engines have been placed in service as propulsior units on commercial cargo
vessels. As part of the Shoreham operating license hearing, an intervenor,
Suffolk County, requested and was qranted by the Licensing Board, subpoenas
for the State of Alaska, U. S. Steel, and Titan Navigation, Inc. These three
crganizations operate vessels which use TDI V-16 diesel engines which are very
similar to most of the TD] units installed in nuclear power plants. The
responses which were received indicate that the TDI encines in marine service
for these organizations have experienced severe reliability problems. Most
have related to faulty cylinder heads, but they have also included problems
with pistons, cylinder liners, turbochargers, cylinder blocks, connecting
rods, connecting rod bearings, main journal bearings, and camshafts, A
detailed experience list follows, The staff is reviewing this material to see
how much of it is applicable to engines in nuclear service.
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Date

1/16/80

2/5/80

2/29/80

3/24/80

Probier Description

Ten (10) new cylinder heads have cracks.
This includes 8 tha: were previously
repaired.

Fifteen (15) valves are defective with
chrome flaking off the valve stems.

Valve stems are being deformed.
Five additional push rods have cracks.

Turbocharger air cooler inlet housing is
cracked for fourth time.

Internal bracing in engine intercoolere is
cracked,

Piston rings installed improperly because
mistake by TDI in the drawing used by TDI
shop.

Piston crown-to-skirt nut torque
inconsistent among nuts on various pistons.

Excessive 1ink rod bushing bail wear
caused by improperly relieved, drilled oil
passages on the matching link rod pins.
Abnormal carbon deposits and formations
noted on pistons and cylinder head
assemblies.

Fretting of jaw areas of connecting rods,

Insufficient turbo (manifold) air except
at near full speed operation.

Cracked exhaust manifold end plates.
Cracking of connecting roc boxes.

Cracking of newly installed connecting rod
bearing shells at 4500/hours.
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Probler Description

- -

4/18/80

5/12/80

Frettinc of link roc¢ and 1ink rod pins at
their attachment together.

Fretting between 1ink rod bushings and
link rod bushing bore.

Galling of link rod bushings in way of
link rod pin outer drilled oi) passages.

Improper wear/contact pattern on newly
installed connecting rod bearings at
4500/hours. Four-point loading.

Insufficient connecting roc bearing
wear/contact area to journal wherein it is
less than 15% of the total bearing area.

Upsetting of stems in valve keeper area.

Damage to number four pistor ring and ring
groove on all pistons modifiec during the
1978-79 engine teardown and rebuilt after
4500/hours operation,

Fretting between piston crown and skirts
at 4500/hours since piston modifications.

Variations in piston bolt torgque, beyond
specified limits, at 4500/hours since
piston modifications.

Damage tc rod bolts, including cracking,
and damage to threads on both the bolt and
in the rod boxes.

Exhaust manifold conversion kits received
with cuts and grooves in finished
surface. Required rework by owner before
installation.

New connecting rods received without
required code (American Bureau cf Shipping)
approval. TDI did not have record of which
rods were shipped with approval or without
approval.

Some new connecting rods shipped with
oversize bearings but no note to customer
informinc of difference.



Docurert Cate

5/14/80

5/15/80

5/27/80

5/29/80

9/4/80

9/30/80

Cylinder hea¢ returned to TDI has been
lost by TDI. Cannot be located.

Customer received new connecting rod bolt
in rusty condition with damaged threads.

Customer received reworked cylinder heads
with Tip let on exhaust seats which
prevents valves from seating.

Customer noted that it now was in
possession of two cylinder heads with the
same serial number.

Could not install lockwire in new
connecting roc cap screw. Hole drilled
partway through with drill broken off in
center of hole. Also noted that edges of
Tockwire holes on other screws had not
been rounded to prevent damage to lockwire.

Discovered leaks in newly installed
exhaust manifold head plates.

(Meeting Summary)

TDI says that all cylinder head problems
should be corrected by new desian,

TDI reports that connecting rod bearing
cracks could have resulted from bad
bearing alloy mekeup by vendors. TDI
Tooking at different bearing materials.

TDI stated that they had erred on pistor
modifications. Effected others besides
COLUMBIA.

Eleven remaining master connecting rods to
be sent to TDI to have oversize bearings
and other modifications installed.

Many of the original cylinder heads that
were returned to TDI for rework were
exchanged for other used heads.
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Prodier Descripsior

11/6/8C

12/10/8C

1/16/81

Cylinder head chanced due to heavy
external water leakage.

Severe smoke causing excessive lube 041
contamination anc engine room atmosphere
problems. Engine secured to prevent
possible crankcase explosion.

All connecting rods removed. New rod cap
screws and washers to be installed because
increased torque specified by TDI caused
galling.

New connecting rod bearing shell found
cracked.

Heavy wear noted on piston side thrust
areas. Heavy hard carbon buildup noted in
area of compression rings. Fourth ring
groove area to be reworked by TDI due to
design/machine error by TDI during
previous modifications.

Nineteen (19) of 32 cylinder liners exceed
spec for out-of-round. TDI to mocify
limits to permit continuec usage.

Twenty-one (21) of 32 liners lost crush.
New phenomena. Repairs require machining
of engine block.

Fuel injectors removed and to be chzrged
from 140° spray pattern to 135° pattern.
Original nozzles had 150° pattern.
Cylinder block bcres found to be distorted.

Four new engine camshafts installed.
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3/13/81

4/9/81

Probler Descriptior

keworked cylinder heads were returnec to
the customer without removing the grinding
compound from the valves and valve seats.

Two reworked pistons returned to customer
without roll pins, which lock the securing
nuts in place.

vylinder liner delivered with wrong
surface finish,

Cracks found in cylinder blocks. A1l
replaced,

Main engine blocks found to be cracked and
warped. The mair block-to-base through
bolts appear to have been improperly
torqued during initial assembly,

One "new" camshaft found to be a rebuilt
unit cortaining several damaged bearing
journal areas.

The threaded head stud holes in the new
cylinder blocks were not counterbored
deeper, as TD! had indicated they
currently do. This was to eliminate
cracking of the block near the stud
holes. The customer re-machined each of
the 256 head studs *n accomn’ sh the same
intent.

Several reworked .  ztons were re. rned
without groove pins.

In response to a request for 20 4"
capscrews and washers, TDI supplied 1 7/8"
capscrews.

Drawings furnished by TD! for head stud
modifications were not applicable to the
studs in question.

50% of the fuel pump bases would not fit
onto the new cylinder blocks because of
slight chances in the design of the blocks.



Probler Descriptior

4/29/81

6/1/81

11/19/81

7/29/82

Twc new cylinder liners provided with
incorrect surface finish,

One new cylinder liner provided with
flange thickness larger than
manufacturer's maximur tolerance.

New connecting rod capscrews were found to
be galled and unfit for use.

Service manual showed incorrect
installation of engine camshafts.

2/3 of fuel cam tappet assemblies on ore
engine could not be instalied on cne
engine because the rew cylinder blocks had
not been properly counterbored.

Cylinder liner counterbore depths were off
to such an extent that difficulty
experienced in establishing proper liner
crush.

Weld spatter noted on many seating
surfaces.

Dirt, sand, and metz) showings found in
passages and holes which should have been
clean,

Cylinder head water port outlet locations
varied considerably, causing a water flow
restriction.

Air start distributor not properly
assembled at factory.

Exhaust manifold head plate developed a
leak. Cracks found around 2 of 3 tie rods
due to poor initial welding.

Defective valve springs found on one
engine,

Valve rotator failed.

Cracks discovered in the intercooler.



Document Date

7/29/82

10/15/82

3/9/83

w 16 s

Precbier Descr:

-
st

“In rine years of operation every basic
engine component has been modified or
replaced with an improved item, at least
once, with the exception of the crankshaft
(which is obsolete and has not been used
for years), the engine base, the fuel
pumps and the governor. The last two
items are not manufactured by TDI."

Turbochargers replaced.

Exhaust valve lubricating system to be
installed.

Cracks discovered in three cylinder heads.

Reworked cylinder returned to customer
with tap broken off in threaded hole.
Others returned with internal cracks and
damaged flange faces.



Titar MNavigaticr, M., V. Pride of Texas

® Vessel fittes with two DMRV-12-4 engines, Serial Nc. unknowr
Rated at 7800 HP at 450 RPM
® Engines installed 1981 - no information on tota! engine hours to date.

Document Date Problem Description

7/16/82 Catastrophic piston failure. Due to crack
in piston skirt. Engine had 5791 hours of
operation.

4/1/82 Cylinder block broken and cracked.

Cylinder head cracked.
Cylinder liner cracked.
Piston skirt fractured.

Suspect that all of above problems caused
by water leaking into cylinder from air
intake manifold. Leaking tubes found in
air intercooler.

8/19/82 Cracks discovered in six piston skirts.

7/22/82 Cracked exhaust valve seats in cylinder
heads. Engine had 3000 hours service.

Camshaft lobe design appears to be
deficient. Causes excessive stress on
fuel cam lobe and roller.

Tappet assembly rollers severely gallec.
Believed to be due to camshaft and lobe
placement and inadequate heat treatment.

Fuel cam lobes have failed twice due to
improper heat treatment,

Chrome plating lost from one piston wrist
pin.

A1l four intercoclers have failed because
of erosion due to high fluid velocity.

Air start valves have suddenly ceased to
function, for no app2-ent reasor.



Document Date
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Problem Peszeiptier

4/1/83

Plugs in crenkshaft oil ways mev be
cracking because improper material used.
Under investigation,

Fuel 0il return lines have failed. To be
replaced with heavier wall tubing,

Exhaust valves fail after about 2000 hours
of use. Serious problems with cylinder
head cracks.

Turbochargers experiencing difficulty
supplying sufficient air.
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U. S, Steel, MV E. H. Got:

Vessel fitted with two DMRV engines (mode] unknowr )
Engine Serial No. 75039-40
® No information on engine hours to date.

Document Date Problem Description

11/13/80 Cracked cylinder head. Replaced.
11/1/79 Cracked cylinder hezd. Replaced.
6/1/80 Cracked cylinder head. Replaced.
10/8/81 Cracked cylinder head. Replaced.

Note: This information was summarized from
documents provided by U. S. Steel in
response to a subpoena which asxked
specifically for information about cyliner
head failures. Many other portions of the
documents were deleted by U, S. Steel, and
it appears that the deleted portions
referred to problems with other engine
parts.
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The staff urcoretands that other TO! encines are in service ac¢ ctatiorzry
electric power generators. The operating history of these enqgines will
be taken inte consideration durinc the staff assessment nf TDI engines.
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Reference List

Shoreham

Letter dated 1/6/84 from B. McCaffrey (LILCo) to H. Denton (NRC)

Board Notification 83-160 dated 10/21/83

Board Notification 83-160 dated 11/17/83

Letter dated 12/9/83 from J. Smith (LILCo) to T. Muley (NRC)

Letter dated 12/9/83 from A. Schwencer (NRC) to M. Pollock (LILCo)

Letter dated 12/29/83 from A. Schewncer (NRC) to M. Pollock (LILCo)

Letter dated 12/16/83 from C. Matthews (TDI) to T. Novak (NRC)

Letter dated 12/16/83 from J. Smith (LILCo) to T. Murley (NRC)

Letter dated 12/16/83 from A. Dynner (Suffolk County) to A. Earley (LILCo)

Letter dated 10/20/83 from A, Earley (LILCo) to L. Brenner (NRC)

Letter dated 10/16/83 from R. Boyer (TDI) to NRC

Letter dated 11/17/83 from A. Earley (LILCo) to L. Brenner (NRC)

IE Information Notice 83-51, dated 8/5/83

[E Inspection Report 99900334/83-01, dated 10/3/83

IE Information Notice 83-58, dated 8/30/83

Grand Gulf

Letter dated 11/15/83 from L. Dale (MP&L) to H. Denton {NRC)

LER 50-416/83-171/03L-0 dated 11/28/83

Letter dated 10/26/83 from L. Dale (MP&L) to H. Denton (NRC)

|

|

|
Letter dated 10/19/83 from L. Dale (MP&L) to H. Denton (NRC)

|

\
LER 50-416/83-082/01T-0

LER 50-416/83-126/01T-0



Sar Orcfre Unit |

LER 50-206,/81-017 cated §/12/81

Letter dated 9/15/81 from H, Ray (SCE) to R. Engelken (NRC)
LER 50-206/80-039 datec¢ 12/23/80

Letter dated 6/8/81 from J. Haynes (SCE) to R. Engelken (NRC)

Marine Applications

Letter dated 12/21/83 from A. Dynner (Suffolk County) to A. Earley (LILCo)

Incluaes many other individual documents.



To cate, the Region IV Vendor Inspection program has inspected the TD:
facility in Oakland, California, nine times.
have been published in the PDR regarding these inspect

Docket
Docket
Docket
Docket
Docket
Docket

SO B W) e

Attached is a summary by the Vendor

Vendor Inspectior History

No. 99%0u334/80-01,
No. 99900334/81-01,
No. 99600334/81-02,
No. 99900334/82-01,
No. 99900334/82-02,
No. 99900334/83-01,

Docket No. 999.0334/79-1, dated 3/20/79

dated 1/22/81
dated 5/27/81
dated 9/18/81
dated 4/15/82
dated 12/8/82
dated 10/3/83

Inspection Branch of the TDI inspection
history. The history includes some results from the last two inspections,
which are being reviewed for proprietary information, and which will be

published when that review is complete.

The following inspection reports
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Acceptance signoff by QC inspectors was made on royte s-2ets in
regarc to fnstallation of rocker arm hold down bolts. Teese bolts
were subsequently found to be missing on inspection at t~e Shoreham
Nuclear Power Station (S} 9).
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assemp’ ‘es

eohTROL OF SPECIAL PROCESSES

Absence of procecuras for examination of Leve’ 111 NJE personre’ azng

PER PP - Y4 &£ P . & . N .5 - & & . . T - P,

failure ¢ cualify persor=e’ per QFrMing ¥ ided EraTI17gL 0RSs 't goiregsnia
e :

with AYYE Joge rec.irgrmers:

‘crmance of vertica’ up position weiging on 3SMZ Sectizs I5:
i

‘ng (Shop Engine No. 2931, Shop Orcer No. $4302) Oy welgsr
qua’ifiea only for flat position we'lgding.

T
o

b. Welcing of a 2-inch ASME Section III piping assembly by urcualifieg
weiger,

3 Observaticns during three different inspections of failure to rewurn
unused welding electrodes in reguired 4=hour fssuance periog.

4. Icentification of welders used for certain operations on Shop Ergine
Nos. 2931 and 2959 could not be verifieg.

o

Unacteptable filiet weld size in Shep Engine No. 2931 Tank Lube 01 Sumeo

Inlet Compartment due to bad 'fitup of tank roof and sidewal! resuiting in
almost fiush conditien.

€. Use of we'ding electrode sizes that were not permiss
welding procedure specifications on Job Nos. 9¢%22 a

7. Use of Joc No. 95395 of welding amperage anc vo'tage ‘r excess of we' oing
procecdure specification regquirements,

8. Performance of welding on Job Order No. $7-485-2085 without spec: fiec
revision of welding procedure specification being in weider's possession.

e Coaveifization rezords far ~arssstwycsive SXETIRELIOr Sewgpepgl 1% sy
ingicate tne use of ten cnecxpoints by the exarirer GLring the pesfsicsl
EXaAMIAZTICN a8 requireag Sy SAT-TC=lA ang ‘sater=3’ orizazura:

P3CSUREMENT CSNTROL:

. - . §-3 ‘ . : :
1 Failure 2F Quality Engineering to DOth u23a%8 Sud ' F9ee Surn'iawe _93e
every 3 =:nthy ang te provica a mor Yy suamgry: 3f vere ad .3 3
AR 2
= -

L2 &y &2




-

- < . g ) .
sy wEBRCR ".T @vé’ 858 T d%:.7e Thas wNe 58 er 2T junt STy vad o° &ng

Py e P . - g ‘e F F -
JACKRT wWETE™ SLNp MOTErs zomnliec with the reguirerments of tne perinése
order.

Betts Spring Company. a supslier of critical valve springs. had rcs bDeen
surveyed every 3 years. The available evidence showeg it was
épproximate’y 5 years since a survey had been mage.

Associatec Scring Company (Barres Group) was piacec or tne Asproves
Suppiiers .ist anc uses for procurement without compieticn of & s.~vey or
augit.

Kobe Stee! Ltd.., a suoplier of crankshaft, was not SUrveyec every I years
85 requirel Oy the zua ity assurance program. TRz snty ayzflanle g i
w88 & 38 7 @vaTuation s.evey fter cavpietss Sy fase ftgz 'L Amgeiza-

rerresentative.

Fuel oil tuding for Purchase Orcer No. 45333 was accep
inspection without issue ¢f a nonconformance report, a
mill test reports had not been received.

ted Dy rece‘ving
1though requ‘-ed

Purchased Material Specification No. RL 019000 categ Octocer 6, 1822, was
not approved as required by Engineering Operating Procecure 7.

A QA program was not imposed on the manufacturer of exnaust silencers for
t0Gs furnisnec to Perry, Units i and <, as requirec Dy Ferry Specification
Nes. SP-75C-4549-00 and SP-706-4543-00.

Purchased material specifications for engine mounted eiestrical corirgl
cables required cnly commercial grades of cable ang aid not invoke
applicable customer specification requirements.

a. No available evidence to indicate that materials wrich were yszs %0
fabricate EDG ASME Section [I! Code Class 3 Somponent supporss
(Migland) and fue! oil systems (Midland ang Grang 5.°'f) were cwacures
from vencors who were either identified or the Appraved Supp’ ‘s»s

List or haa been sudbject to audits

2
(8
3
®
(8}
.
1
3
3

b, Prior to 1982, ASME Section III Code fasteners were o7
vendors wno had nefther been audited nor were identified on tne
Approved Suppliers List as being approvea for suppiy of thi

Azzentance by recaiving inspessior of ASME Ca=sian -
certifications wnich afd not cemoly with purchase nrier re

X R rae
- ¥ -
respect Lo: (&) conformance of Shemicsl compesiticr Sa cntaciy
specification requirements, (5) completeness of meLHINTCE! tesy Qaii, irs
: < E
(C) compiiarce with ASME Sectior [I] Code regu:vemanss *ar reng ey

material nest treatment



NTITY A%D CONTROL:

1
-

‘even giscrepancies in material igertity sbserved in & samcle of 45 hetween

-
e

‘certity of material issued ang that recordec as S¢""; used for Miglang £2G

N 77002 piping system component supports,

OESIGN AND DOCUMENT CONTROL:

Fa‘lure t~ comzly with Division
reicirements with ~asnec: to:
Re!
of the
Engineering.

Maintenance of the Engineering Change Log, cassification of changes
as major or minor, and initiation of reguirez “srms.

Parts list and component Crawings released by Enginzering did not gefine
dcceptance criteria for installation of crankshaft ¢l plugs.

Acsence of any instructions in regard to instaliaticn location of governgr
lube oil cooler to engine.

Failyre to comzly with Orafting Room Practice duri-g 1982 regesign of tne
£0G jacket water pump in regarc to certsin layout Srawings not being
either drawn on tracing paper or signed and dated.

Jynamic analysis or testing not performed in accorzicze wésn Stone &

wedster Specifization No. SHI-8% after regesign of t~e SNPS £33 iscket
water pumps.

Failure to corg'y with Engineering Operating Procez.re ¢4 anc Srafting
-

-
n A
RCoMm
AN
L 5

Practice requirements with respect to signing ang &
Oy the designer for the SNPS jacket water pump rece

S

ating of caicuias
s'gn,

No evidencs of required approval of "p Sheets" by tne applicadle
Engineering manager. Examples noted were 0-4986 arz 0-4956 which were
entitled, “Assemdly Instruzeions,™ ane pareaires t tme DG facter wate-

Sump.

Jacket water ru=p anaiyses datec Seztemner I8 3
wuly 15, 1883, “ar SNPS had ROt *eceived regyir

staff Registerez Professiona] Enginger

n
e




L]

No evidence te ‘ncicate that requirec quarterly subm‘t:a) of comolates

corrective actior activity to the Civision Genera! Marazer nad ever been
accomplished.

Failure of Quality Engineering to crocess a requérec Ccrrective Acsior
Request Form afsa- zustomer fgentification of T0l fai'ure to mee: wels
cuality require=z~ts in ASMZ Secticor [I: Code C

- ~
- ni.
=

-
- . - - -
ass I clese’ zereratar

é. Removal anc replacement of a ge“ective welg in Sn
Part No. 02-717-02YR, without regquired rejeztior

4

an Inspest i Xepcrs.

: Enginer No. 293
- 0

4ng gocumentati

o Jispesisice 2f a gimersional nirsonformince or Srza

- e
~ -

Part No. [2-34
submission of
review,

- -

NYax? = e 4 ; % - . "
*u/*S/, magce :) we SUDBEBTrVISTZn w =1

the [nspection Raport to the Materia)

Failure to comply with ASME QA Manua) requirements with respecs to
immediate identification of nonconforming items on Inspection Rezorts ans
segregation of the ftems.

Weld shop audit not performed in the fall of 1981 ,in accordance with
corrective action commitments made to the NRC.

EQUISMENT CALIBRATION:

1.

o

o

Actual calibration measurements for micrometers and a pressure gage were
Aot recorded as required by Quality Control Procedure No. [P=100.

Gage used to measure, acceot/reject the diameter anc zeotn of tre " iny rag
sowel dounterdcre had not been tdent:fied in accorcance wish 4 Aol 4 10!
recuirements for calibraticn equipment.

Measures were nc: establisned L0 assure that tools uses ‘n crarssna®s
plug fnstallation were properly controlled and aciustec st specifies
periods to maintain dccuracy within necessary limiss.

a. A welding machine in Weld Area No. 3 (Foundry) was stserves in
September 1983 to have calibration stickers showing a calibration aue
cate of Auz.:t 20, 1080, The 01 PrOGrIN 2§'iheesice fagaiges,
requirement for this equioment ‘s 12 months

5 A heat treas ‘urnice was abserves n Soptemper 1841 &5 vave
calibration :tichers ar the meters NG teMPerature recor=s " P
calibration z.e gdate of Marcn .1, 1983
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Fatlure to perform regui~ec semiannual aucis: of the Feundry, Manufaciu=ing ang
support activities.

i0 CFR PART 2] PRACTICES:

1. Records were not avi‘‘able with respess =3 fractured thermoszatiz zantro
vaives in Grand Gu' ¢, Unift 1, EDGs 2z ‘~2‘cate eitner that an evi Jation
"8C Ceen conCuctec "t accorcance witn I IFR Part 2] reguirement: a- shat
actions hac been tasxen %o getermine wretner the product ceviaticr
contributing to tne valve fractures (. e., improper use of réafsel “ice
flanges in connectirg oiping) was prese~: in eguioment suopliec =5 other

-uitomers

. hesification 2o af%sited parties in rezacs ti 3 totertia seenter .one
‘scprene fiexiple e erents of grive COul TNGS was Tace %" tre c-vmittes
cate in the 10 CFR Zart 2] report.

A Fatiure to notify <re NRC in regard to:
a. Jacket water pums shaft failures at SNPS.

b. Potential defect in fuel injection line tubing that was usec on EDGs
furnished to Grand Guld and San Onafre, Unit 1.

QA_RECORDS:

1. Records not availadle to demonstrate environmenta’ gualification =¢
auxiitary Tube oil ard jacket water pums motors with respect to Becntel
Specification Nos. 9645-M=018.0 anc 9645-G-QA-1.

2. ;Fa'lure to protect records against fire in accorzance witr JA Marla'
requirements notea C.=ing twc separate ‘nspections.

MISCELLANEQUS:

Failure to have Certificase of Compliance for SNPS rep scement cylinger =a3s
assemb’ies notarized in accordance with customer specification reguire~erzs.
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Subject

Manufactu=ing ®rocess Contro’

Contro! of Specal Processes

Numbe~ of

:
Nencgnformans

I3 s -
es/Vigiasisns

..
- -

Nonconformances and Corrective Action 5

Equi~ment Calibration
[nternal Audits

10 CFR Fart 21 FPractices
QA Records

Miscellaneous

P—

W

(Vielatieons)



TRANSAMERTCA DELAVAL, INCORPORATED
VENDOR PROGRAM BRANCH INSPECTION HISIORY SUMMARY

Of NINE INSPECTIONS DURING 1979-1983

NUMBL R OF
SUBJEC T NONCONT ORMANC 5/V101 ATIONS
MANUF ACTURING PROCESS CONTROL w
CONTROL OF SPECIAL PROCESSES 1
PROCUREMENT CONTROL 12
MATERIAL [DENTITY AND CONTROL I
DESIGN AND DOCUMENT CONTROL 8
NONCONE ORMANCE S AND CORRECTIVE ACTION 5
FQUIPMENT CAL IBRATION a
INTERNAL AUDITS 1
10 CFR PART 21 PRACTICES 3 (VIOLATIONS)
OA RECORDS 3

MISCELLANEOUS 1



ROUTE SHEETS WERE NOT AVAILABLE 1O CONf IRM REQUIRED INSPECTION ACCEPTANCE OF ASSIMBLY OPERATIONS f Ok IHL
FMERGENCY DIESEL GENERATOR (EDG) JACKET WATER PUMP REFLECTED ON DRAWING NO. 101973, REVISION C

ABSENCE OF EVIDENCE OF INSPECTION ACCEPTANCE TOR COMPONENTS MANUEACTURLD DURING JACKET WATLR PUMP MODTI ICATION',
FERFORMED IN SEPTEMBER AND OCTOBER 1982

ACCEPTANCE SIGNOFF BY QC INSPECTORS WAS MADE ON ROUTE SHEETS IN REGARD 10 INSTALIAIION OF ROCKER ARM HOLD DOWN
BOLTS  THESE BOLTS WERE SUBSEQUENTLY FOUND 10 BE MISSING ON INSPECTION AT THE SHOREMAM NUCIEAR POWER STATION
(SNPS)

SHIPMENT OF REWORKED PISTONS 10 SAN ONOFRE, UNII I, PRIOR TO DATES INDICATED ON ROUTE SHEETS BY OQC INSPECTORS THATL
VARTOUS MANUEACTURING OPERATIONS WERE ACCEPTED.

ROUTE SHEETS NOT ISSUED FOR REWORK OF 92 PISTONS SROM SNPS AND GRAND GULF EDGs AND THERE 1S, THUS, NO EVIDENCE Of
INSPECTION ACCEPTANCE OF THE VARIOUS MANUFACTURING OPFRATIONS.

NO RECORDS OF QUALTTY ACTIVITIES FOR REWORK ACTIVITIES ON GRAND GULF EDG PISTONS WHICH WAS A SPECIFIC REQUIREMINI
OF THE PROCUREMENT SPECTFICATION

APFARENT USE OF UNQUALTEIED PERSONNEL FOR PERIORMANCE OF NDE OPERATIONS ON SNPS REPLACEMENT CYLIHDER HEAD
ASSEMBLIES

REQUIREMENTS NOT PROVIDED FOR WELDING OF AND ACCEPIANCE OF SHEARON HARRIS EDG FUEL OTL LINE ClAMPS

PRIOR 10 OCTOBER 1981, MANUFACTURE OF PISTON SKIR] CASTINGS DID NOT COMPLY WITH ENGINEERING COMPONENT DRAWING
INGCTRUCTIONS WITH RESPECT TO PERFORMANCE OF SPECTEIED STRESS RELIEE MEAT IREAIMINI

NO ASSEMBLY ROUTE SHEETS AVAILABLE FOR SNPS REPLACEMINT CYLINDER HEAD ASSEMBI IS,



PROCUREMENT CONIROI

PURCHASED MATERIAL SPECIFICATIONS FOR ENGINE MOUNTED ELECTRICAL CONTROL CABLES REQUIRED ONLY COMMI R IAL GRADES Of
CABLE AND DID NOT iNVOKE APPL ICABLE CUSTOMER SPECIFICATION REQUIRIMINTS

NO AVALLABLE EVIDENCE TO INDICATE THAT MATERIALS WHICH WERE USED 10 FABRICATE DG A ME SECTION 111 CODE CLASS 3§
COMPONENT SUPPORTS (MIDI AND) AND FUEL OIL SYSTEMS (MIDLAND AND GRAND GULE ) WERE PROCURED 1 ROM VINDORS WHO Wi Ri
FITHER TDENTIFIED ON THE APPROVED SUPPLIERS LIST OR HAD BEEN SUBJECT 10 AUDITS

PRIOR 10 1982, ASME SECTION I11 CODE FASTENERS WERL PROCURED FROM VENDORS WHO HAD NI [THER BEEN AUDITED NOR Wi RI
IDENTLETED ON THE APPROVED SUPPLIERS LIST AS BEING APPROVID FOR SUPPLY OF THES PRODUCT

ACCEPTANCE BY RECEIVING INSPECTION OF ASME SECTION {11 CODE FASTENER CERTIH ICATIONS WMICH DID NOT COMPLY WilH

PURCHASE ORDER REQUIREMENTS WITH RESPECT TO (A) CONIORMANCE OF CHEMICAL COMPOSITION TO MATERIAL SPECIFICATTON
REQUIRIMENTS, (B) COMPLE IENESS OF MECHANITCAL TEST DAIA, AND (C) COMPLIANCE WITH ASME SLCTION 111 CODE REQUIRIMINT S
FOR REPORTING OF MATERIAL HEAT TREATMENT




MATERIAL TDENTITY AND CONTROI

ELEVEN DISCREPANCIES IN MATERIAL IDENTITY OBSERVED IN A SAMPLE OF 45 BETWEEN
THAT RECORDED AS BEING USED FOR MIDLAND EDG S/N 77002 PIPING

THE TOENTEIY OF MATERIAL 1SSULD AND
SYSTEM COMPONENT SUPPORTS




NONCONFORMANCES AND CORRECTIVE ACTION

NO EVIDENCE TO INDICATE THAT REQUIRED QUARTERLY SUBMITTAL OF COMPLETED CORRECTIVE ACTION ACTIVITY T0O THE DIVISION
GENERAL MANAGER HAD EVER BEEN ACCOMPLISHED.

FATEURE OF QUALTTY ENGINELRING 10 PROCESS A REQUIRtD CORRECTIVE ACTION REQUEST FORM AFTER CUSTOMER TDENTIEICALION
OF TDT FATLURE 10 MEET WELD QUALITY REQUIREMENTS IN ASME SECTION 111 CODE CLASS 3 DIESEL GENERATOR PIPING.

WELD SHOP AUDIT NOT PERFORMED IN THE FALL OF 1981 IN ACCORDANCE WITH CORRECTIVE ACTION COMMITMENTS MADE TO THi
NRC.



INTERNAL AUDITS

FATLURE 10 PERFORM REQUIRED SEMIANNUAL AUDITS OF THE FOUNDRY, MANUIACTURING AND SUPPORT ACIHIVITIES



10 CER PART 21 PRACYICLS

RECORDS WERE NOT AVAILABLE WITH RESPECT 1O FRACTURED THERMOSTATIC CONTROL VALVES IN GRAND GUL¥ . UNLT 1, EDGs 10
INDICATE ETTHER THAT AN EVALUATION HAD BEEN CONDUCTED IN ACCORDANCE WITH 10 CER PART 21 REQUIRIMENIS OR THAT
ACTIONS HAD BEEN TAKEN TO DETERMINE WHETHER THE PRODUC | DEVIATION CONTRIBUTING 10 THE VALVE fRACTURES (1.,
IMPROPER USE OF RAISED FACE FLANGES IN CONNECTING PIPING) WAS PRESENT IN EQUIPMENT SUPPLIED TO OTHER CUSTOME RS
|
|

FPATLURE 1O NOTIFY THE NRC IN REGARD 10:

JACKET WATER PUMP SHAFT FAILURES AT SNPS.

POTENTIAL DEFECT IN FUEL INJECTION LINE TUBING THAT WAS USED IN EDGs FURNISHED TO GRAND GULF AND
SAN ONOFRE, UNIT ). .



ORhER’S AGENZA

ID] OWNER'S GROUP MEETING WITH NRC

DATE: 01/26/84
TIME: 3:00 P.M,
LOCATION: PHILLIPS BUILDING - BETHESDA
I. OWNER'S GROUP FORMATION AND CHARTER J.P. FcGAUGHY
II.  04NER’S GROLP PROGRAM DESCRIPTION W.J. FUSELER
111,  CURRENT STATUS OF MAJOR GENERIC FAILURE ¢ aBis
ANALYSIS ACTIVITIES -  FaAA '
IV.  DESIGN REVIEW/QUALITY REVALIDATION PROGRAM CX. SENRAN
(DRQR)
V.  TRANSAMERICA/DELAVAL ACTIVITIES - TDI C. MATTHEWS
VI.  INTEGRATED PROGRAM APPROACH . W.J., MUSELER
SCHEDULE

VII.  SUMMARY J.P. McGAUGHY



SUNNMARY OF OKNER'S GROUP ACTIVITIES

NEED FOR A UTILITY TECHNICAL INFORMATION ExCHANGE on D/G

RELIABILITY EXPERIENCES PROMPTED MPEL TO SPONSOR 1st D/G
TIE MeeTinG IN ATLANTA ON 10/25/83,

0 26 UTILITIES REPRESENTED

53 INDUSTRY REPRESENTATIVES INCLUDING INPO, NRC, anp
NSAC/EPR]

PRESENTATIONS GIVEN BY SEVERAL D/G ownegrs

REVIEWED MUTUAL FROBLEMS AT BREAKOUT SESSI1ONS

ATTENDEES MADE 2 RECOMMENDATIONS

(1) HoLp worksHoP oF D/G Owners
(2) OrcaniZE D/G Owners's Group

STEERING COMMITTEE FORMED




SUM¥ARY OF OWNER’S GROUP ACTIVITIES
(CONTINUED)

STEERING CoMMITTEE MEETING

SteerinG CommiTTeE MEeTING HELD Novemser 30, 1983 at

OakLAND, CALIFORNIA.

0

12 SteeriNG COMMITTEE MEMBERS AND 23 OTHER REPRESENTATIVES
FROM UtiLiTies, TDI, EPRI/NSAC, FAA REPRESENTED

PRESENTATIONS ON SHOREMAM TECHNICAL PROBLEMS GIVEN
By FAA

LisT oF D/G PROBLEMS WERE DEVELOPED FOR DISCUSSION WiTH TDI!
DRAFT CHARTER PREPARED BY AN OG SUBCOMMITTEE

TD] CONDUCTED TOUR AND PRESENTED INFORMATION ON CRANKSHAFTS,
PISTONS, CONNECTOR ROD BEARINGS, PUSH RODS, QA PROGRAM

STEERING COMMITTEE RECOMMENDED IMPROVEMENTS IN TDI’s QA
AND PRODUCT IMPROVEMENT PROGRAM AND COMMUNICATIONS

STEERING CoMMITTEE RECOMMENDED TD] RESPOND WITH WRITTEN
REPORT

COMPREHENSIVE REPORT WAS PREPARED BY D! AND DISTRIBUTED
10 OWNER'S GROUP MEMBERS




SUMMARY OF OWNER’S GRO!® ACTIVITIES

(conTinuep)

DeLavaL D/G Owner’s Executive Meeting HELD Decemser 21, 1983,
ATLANTA, Gcorgia,

0 MP&L anp LILCO VP's SPONSOR ExecuTive’s MEETING:

PurRPOSE OF MEETING:

0

UTILiTiES TO MANAGE EFFORT

DeveLor coorpinaTED EFFORT - BAack To Basics

Abbress NRC anp UtiLity DI EncINe ReL1ABILITY Issues
Desien, MANUFACTURE, TesTING

MusT wave TDI INvoLVEMENT

ALL UTiLiTies To suppLy ACTIVE TECHNICAL PARTICIPATION
BuiLp on LILCO EFFoRT - HiT THE GROUND RUNNING

LILCO APPoINTED AS TeCHNICAL PROGRAM MaNAGER

MPEL V.P. was APPOINTED TO CHAIR COMMITTEE



SUMMARY OF OWNER’S GROUP ACTIVITIES
(CoNTINUED

IDI OG TechnicaL MEeTing

TDI - Owner’s Grour TeCHNICAL PROGRAM MEETING HELD JANUARY 6,

1984, At LILCO/SHorenam SiTE, N.Y.

0

LILCO, TUGCO, Duke, MPEL REPRESENTED
Proposep TDI-0G PROGRAM OUTLINED

MAJOR ELEMENTS DEFINED

CosTs ESTIMATED

AGenDA FOR 0G AND NRC PRESENTATION APPROVED

RECOMMENDAT1ONS MADE FOR UTILITIES TO IMMEDIATELY
IMPLEMENT COMPONENTS SELECTION PHASE OF PROGRAM

SCHEDULED PRESENTATION TO 06 EXECUTIVES FOR APPROVAL

UTILITY PERSONNEL ASSIGNED TO TECHNICAL REVIEWS



SUMMARY OF QuwhER’S (RO ACTIVITIES
(CONTINUED)

5. PrograM ApPRrovAL - AL TDI QwWNERS
0  Executive CommITTEE MET JANuARY 16
0  FiNAL PROGRAM PRESENTED TO OWNERS
O  PROGRAM WAS APPROVED BY ALL PARTICIPATING UTILITIES

) TDI coMMITTED TO EFFORT



SUMMARY OF OWNER'S GROUP ACTIVITIES

(CONTINUED)

0G UTILiTy PARTICIPANTS
GI'" = STATES UTILITIES (GSU)

SOUTHERN CALIFORNIA EDISON (SCE)

CAROLINA POWER AND LIGKT (CP&L)

DUKE POWER

SACRAMENTO MUNICIPAL UTILITY DISTRICT (SMUD)
TEXAS UTILITIES GENERATING CO. (TUGCO)
CONSUMERS POWER

MISSISSIPPI POWER AND LIGHT (MPL)

CLEVELAND ELECTRIC ILLUMINATING CO. (CEICO)
LONG TSLAND POWER AND LIGHT €O, (LILCO)
GEORGIA POWER



Attachmont 2

TDI_DIESEL GENERATOR OWNERS' GROUP

Chairman
J. McGaughy
(MPsL)

Vice Chairman
J. George
(TU)

Executive Committee Program Administration
11 Utilities

W. Angle (MPsL)

Technical Program Director
W. Museler (LILCO)

sign Review and Quality
Generic Problem Revalidation Program
Resolution

(FaAA, Ssgw, Consultants,
(FaAA Lead) TDI, Utilities)

Testing Program
Definition
(FaAA, Utilities)




D.G. DESIGN REVIEW QUALITY REVALIDATION PROGRAM YI-2

PROGRAM MANAGER
C.X SEAMAN (O)

- 1

DESIGN GROUP COMPONENT SELECTION QUALITY GROUP
CHAIRMAN CHAIRMAN CHAIRMAN
G w ROGERS (F) JC. KAMUEYER (S) R.J NAJUCH (3)

| £
I : i [ l

TASK LEADERS DIESEL OWNERS' FaAA LEAD SEW LEAD OWNER LEAD
CONSULTANTS REPRESENTATIVES
! SITE ENGINEER LA SWANGER (F) W ORR (S) MM SCHUSTER (0)
JC RAMMEYER ts) 1. FEV 1I.SITE ENGINEERS
2 VALVES b enoerea i1 | 2.0esi6n seec.
S B_— b prworen i) | | 3.TDI REP.
3 PUMPS
g (s) 2 WARL SCHMIDY
4 £MD 3 orvmen:
4 Futtman/ s g
D E£SHELIOMS 15) l I I
S 1&cC .
T M aC08 s) DOCUMENTATION RVW QUALITY ENGR'G FIELD INSPECTION
6 TURBO TASK LEADER TASK LEADER TASK LEADER
LR TN i COMPONENT OWNERS' 0 ASQUINO (S) JREWLLY (8) I ERPANTE (S)
? BEARINGS -RCDS SELECTION COMM, REPRESENTAYIVES
G ARS . FoAA I R48 .
Ne (DOPERMIDER (F)
_ 2.SEw 2.RV16 3 PHILLIPS (S) RACHIN  (5) £ uess (s)
8 NLAQS CAS““GS‘ 3 DIESEL CONSULT. IRVI2 0 JERRSEY ($) X_JACO8SON (S) € Wimns (s)
DO Cox f e st amk & o P RKELEMER (S) R owinre (5)
9. STRUCTURAL / WRERS fER Rve
MECHANICAL 5. 7Dl REP.
PR JONNSTON ri
PERSOnnEL | 5 | [Persomner [ EST PERSONNEL | 8 | [EsT PEnsonneL ] s | [esT reionned [ o
TOTAL ESTIMATE |14 -
ENGINEER'S H
S TAFF 50
| 3 F- FAILURE ANALYSIS ASSOCIATES
S- STONC C WEBSTER
120 - TOTAL PERSONNEL P g o s T

C- CONSULTANTS



TD! DIESEL GENERATOR OWNERS GROUP Inr-i

CHAIRMAN
J.  McGaugby
(MPEL)

VICE CHAIRMAN

J George
(tu)

EXECUTIVE COMMITTEE PROGRAM ADMINISTRATION
11 UTILITIES - 1 W. Angle (MPAL)

TECHNICAL PROGRAM
DIRECTOR
W. Museler (LILCO)

L 1

S VIEW T
GENERIC PROBLEM DER'S\.:AZIEDA.;O:.:’?IOOC::ALM' y TESTING PROGRAM
RESOLUTION DEFINITION

(FAAA, SEW, CONSULTANTS
(FAAA LEAD) YOI, UTILITIES) (FAAA, UTILITIES)




PROGRAM PARTICIPANTS

1. OWNERS’ GROUP UTILITIES (11)
2. FaAA

3. TDI

4. SWEC

5. D.G. CONSULTANTS



DR. FRANZ F. PISCHINGER

® CURRENT POSITION

~ DIRECTOR, INSTITUTE FOR APPLIED THERMODYNAMICS,
AACHEN TECHNICAL UNIVERSITY, AND

~ VICE PRESIDENT, FORSCHUNGSGESELL - SCHAFT FUR
ENERGIETECHNIK UND VERBRENNUNGSMOTOREN (FEV)

— 30 YEARS EXPERIENCE IN ALL ENGINEERING ANALYSIS AND
DESIGN ASPECTS OF DIESEL ENGINES

® FORMER POSITION

— DIRECTOR, RESEARCH AND DEVELOPMENT, K.H.D. AG,
DIESEL ENGINE MANUFACTURER, WEST GERMANY

— RESEARCH DEPARTMENT HEAD, INSTITUTE FOR INTERNAL
COMBUSTICN ENGINES GRAZ

® PUBLICATIONS

— AUTHORED TEXTBOOKS AND TECHNICAL PAPERS ON
DIESEL ENGINE DESIGN AND ENGINEERING ANALYSIS



PAUL THOLEN

@ CURRENT POSITION
~ CONSULTANT TO DR. F. F. PISCHINGER, FEV

¢ FORMER POSITION

~ DIRECTOR OF RESEARCH AND DEVELOPMENT, K.H.D. AG,
DIESEL ENGINE MANUFACTURER, WEST GERMANY

— RESPONSIBLE FOR:
— DIESEL ENGINE DEVELOPMENT
— TESTING AND MEASUREMENT
- THERMODYNAMICS
— DESIGN ANALYSIS

— DEVELOPED HIGHLY-TURBOCHARGED DIESEL ENGINES

® PUBLICATIONS

— “WEAR AND FUEL CONSUMPTION IN DIESEL ENGINES"”, S.A.E.
MILWAUKEE CONFERENCE, SEPTEMBER 1983

— “TURBOCHARGING OF DIESEL ENGINES”, PRESENTED IN TOKYO,
JAPAN 1977

— “NEW PROCEDURES IN TURBO CHARGING OF ENGINES”, SIEMAG
CONFERENCE, WASHINGTON, D.C. 1973



DR. CLIFFORD H. WELLS (FaAA)

® CURRENT POSITION

— VICE PRESIDENT, RESEARCH AND DEVELOPMENT

— RESPONSIBLE FOR:
— FATIGUE AND RELIABILITY ANALYSIS
— NONDESTRUCTIVE EVALUATION

® FORMER POSITIONS

— DIRECTOR OF ENGINEERING MECHANICS, SOUTHWEST
RESEARCH INSTITUTE

— ASSISTANT MANAGER, MATERIALS ENGINEERING AND
RESEARCH, PRATT & WHITNEY AIRCRAFT CORP.

— CHAIRMAN, EXECUTIVE COMMITTEE, MATERIALS DIVISION
ASME

® PUBLICATIONS

— EDITOR, “FATIGUE OF ENGINEERING MATERIALS AND
STRUCTURES”



B T T e R T S

GARY W. ROGERS, P.E. (FAAA)

® CURRENT POSITION

— DIRECTOR, FaAA, PHOENIX OFFICE

— RESPONSIBLE FOR:
— RECIPROCATING AND TURBO MACHINERY DESIGN
— VIBRATIONS ANALYSIS AND FIELD TESTING

— CONDUCTED:
— DIESEL MAIN BEARING AND GENERATOR SHAFT FAILURE
ANALYSIS, ARKANSAS NUCLEAR - 1
— MOTOR BEARING FAILURE ANALYSIS, SAN ONOFRE - 2
— RCP SEAL FAILURE ANALYSIS, INDIAN POINT - 2

® FORMER POSITION

— GARRETT CORPORATION

— RESPONSIBLE FOR:
— G-T ENGINE DESIGN AND DEVELOPMENT
— DESIGN ANALYSIS OF DRIVESHAFT TORSIONAL INSTABILITY
— MEMBER MATERIAL REVIEW BOARD (DESIGN/QUALITY

REVIEW)



DR. LEE A. SWANGER, P.E. (FAAA) Iv-7

e CURRENT POSITION

- MANAGING ENGINEER

- RESPONSIBLE FOR:
- PALO ALTO EXPERIMENTAL LABORATORIES
- METALLURGICAL ANALYSIS

e FORMER POSITION

- DIRECTOR, RESEARCH AND DEVELOPMENT, IMPERIAL CLEVITE INC.

- RESPONSIBLE FOR:
- COMPONENT DEVELOPMENT

- BEARING FAILURE ANALYSIS
- COMPONENT MANUFACTURE PROCESS DEVELOPMENT

e PUBLICATIONS

- “"SELECTION OF CRANKSHAFT MATERIALS FOR OPTIMUM BEARING

PERFORMANCE",
SOCIETY OF MANUFACTURING ENGINEERS CM80-392

- "DEVELOPMENT IN BEARINGS AND PISTONS”, PRESENTED AT
O MOTOR NO FUTURO, SAO PAULO, BRAZIL, SEPTEMBER 1980

e US PATENT NO. 4333215 "BEARING MATERIAL AND METHOD OF MAKING"



PROGRAM CONCEPTS

. FOCUS ON SPECIFIC COMPONENTS

- CONSIDER ALL ENGINE COMPONENTS FOR POTENTIAL
REVIEW

. NUCLEAR AND INDUSTRY EXPERIENCE FACTORED IN
. HIGH QUALITY RESOURCES
. UNIFIED TEAM APPROACH

. ADDRESS SUBSTANTIVE ATTRIBUTES
(SMALL “g” VS. CAPITAL “Q” FOR QUALITY)

. ADDITIONAL TESTING WHERE REQUIRED
- ADDITIONAL INSPECTIONS WHERE REQUIRED



V9

OWN ERS’ GROUP PROGRAM
ELEMENTS

KNOWN PROBLEM RESOLUTION
(GENERIC AND ENGINE UNIQUE)

DESIGN REVIEW AND QUALITY
REVALIDATION (DRQR)

ADDITIONAL TESTING AND INSPECTION
(WHERE REQUIRED)

RESPONSES TO NRC QUESTIONS



SIGNIFICANT KNOWN PROBLEMS

—h e o e e W
DN AWN -

PPNPALPN

CRANKSHAFT

CONNECTING ROD BEARINGS
PISTONS

CYLINDER HEADS

CYLINDER LINERS

CYLINDER BLOCK

ENGINE BASE

HEAD STUDS

PUSH RODS

ROCKER ARM CAPSCREWS

. CONNECTING RODS
. ELECTRICAL CABLE

FUEL INJECTION LINES

. TURBOCHARGER
. JACKET WATER PUMPS
. AIR START VALVE CAPSCREWS

IV-10



DOCUMENT PACKAGES FOR
NRC REVIEW

(FOR EACH OWNER)

. SPECIFIC REPORTS ON EACH KNOWN
PROBLEM

e GENERIC
* ENGINE SPECIFIC

. ENGINE SPECIFIC DRQR REPORT

. PREOPERATIONAL TEST REPORTS (VIA
I&E)

4. SPECIAL TEST REPORTS (IF APPLICABLE)

. RESPONSES TO NRC QUESTIONS

e GENERIC
* ENGINE SPECIFIC



A'S

CRANKSHAFT FAILURE RESOLUTION

- CAUSE IDENTIFIED VIA MULTIPLE METHODOLOGIES
* HOLZER ANALYSIS

* MODAL SUPERPOSITION

* FINITE ELEMENT ANALYSIS

- TEST OF 13 X 11” SNPS CRANKSHAFT CONFIRMED
ANALYSIS

. ADEQUACY OF NEW 13 X 12” CRANKSHAFT CONFIRMED
* ANALYTICALLY
* TESTING

4. PROBLEM WAS SHOREHAM UNIQUE
5. OTHER CRANKSHAFT TYPES BEING CONFIRMED
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“‘- Connecting rod 1718* Connecting rod -~

chnmorr ///// ch.m'oy. // DA A A /4
1718°

e Connecting rod bearing

Connecting rod bearin

Inner surface

_—

»

UNSUPPORTED END COMPLETELY SUPPORTED END

Bearing: Connecting rod configuration

Bearing: Connecting rod configuration
with original 11-inch journals.

with replacement 12-inch journals.

FaAA-M-B4-1-8



CRANK PIN JOURNAL BEARING

Peak QOil Film Pressure

Max. Predicted Yaw

Max. Calculated Stress

Crack Growth Life from
From 0.7mm Diameter Defect

11 INCH

12 INCH

PIN DIAMETER PIN DIAMETER

29,745 psi

0.0079 inch

10,931 psi

25C hour

26,780 psi

0.0052 inch

5,412 psi

38,000 hour

FaAA-M-B4-1-8




2

Y-
BEARING FAILURE RESOLUTION

1. CAUSE IDENTIFIED
2. PROBLEM WAS SHOREHAM UNIQUE

3. NEW SHOREHAM DESIGN FOUND
ADEQUATE VIA

* ANALYSIS
* INSPECTION
* MATERIAL TESTING

4. BEARINCS ON OTHER ENGINES TO BE
CONFIRMED VIA

* ANALYSIS
* INSPECTION
* MATERIAL TESTING



AF

Cavity AE!

FaAA-M-84-1-6
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/Crown

A U0 0¥

.007*-.011" gap

N\

R /I/ S

Inner ring Outer edge gap

contact area

Figure 3-2. Cross section of crown and skirt indicating the two areas of load transfer
from the crown to the skirt.
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Figure 3-10.

Global model of AE piston skirt,

FaAA-83-11-13



STATUS OF PISTON ANALYSIS

1. Three piston skirt types involved
(AF, AN, AE)

2. Analytical model still under development
by FaAA

3. Strain gage rig test planned

4. German piston consultant engaged for
additional analysis

5. AE piston operating experience good
* TDI est engine (2)

» Kodiak utility engine (16)

FaAA M Rae-1 0



VI

DESIGN REVIEW /| QUALITY
REVALIDATION PROGRAM

® ORGANIZATION

® PROGRAM DESCRIPTION

® SCHEDULE AND STATUS

® SAMPLE TASK DESCRIPTIONS



D.G. DESIGN REVIEW QUALITY REVALIDATION PROGRAM

PROGRAM MANAGER
C X SEAMAN (0)

—

DESIGN GROUP
CHAIRMAN

G W ROGERS (F)

COMPONENT SELECTION
CHAIRMAN

JC MAMMEYER (8)

r

1

1

QUALITY GROUP
CHAIRMAN

R.J NAJUCH (8)

Vi-2

TASK LEADERS
SITE ENCINEER

JC KAMMEYER s
Z VALVES

J DIMARE (s
3 PUMPS

T imiTCH is)
4 EMD

J FREEMAN/ (s

D ESIELIONIS (s
5 1eC

I ™ jacOo8 is)
6 TUKHO

R KADLEC irFi

¢ BEARINGS -RODS-
GEARS

NX COOPERRIDER (F)

8 HEADS-CASTINGS
00 Ccox (k)
9 STRUCTURAL /
MECHANICAL
PR JOMNSTON ri

DIESEL
CONSULTANTS

L FEV
F_ PISCHINGER (C)
P ERUETER )

OWNERS'
REPRESENTATIVES

|.SITE ENGINEERS
2. DESIGN SPEC.

TOTAL ESTIMATE 14

ENGINEER'S
S TAFF 50

FaAA LEAD
LA SWANGER (F)

SEW LEAD
w.ORR (8)

OWNER LEAD
MM SCHUSTER 10)

K.

1

DOCUMENTATION RVW
TASK LEADER

0. ASOUINO (8)

QUALITY ENGR'G
TASK LEADER

J REWLY (9)

FIELD INSPECTION
TASK LEADER

J ERKANTE (%)

i

4 PHILLIPS (3)
D JERRSEY (5)

R A CHIN (s)
K _JACOBSON (3}
P KELEWER (3)

E HESS (S)
E ¥UHNS (S)
R wiite Is)

P THOLEN (3] 3. TDI REP.
2 wam SCHMIDY
3. ormEns
COMPONENT OWNERS'
SELECTION COMM. REPRESENTATIVES
1. FaAA I. R48
2.SEw 2.RV16
3 DIESEL CONSULT. 3 RVI2
4 OWNERS REP. 4. RV20
S TDI REP.
PERSONNEL | 5 | [ PERSONNEL |11

EST PERSONNEL | 8

EST PERSONNEL | 5

EST P& l(_’..(-:NNll L

120 - TOTAL PERSONNEL

L -

- FAILURE ANALYSIS ASSOCIATES
= STONE C WEBSTER

- OWNER REPRESENTATIVE

- CONSULTANTS



PROGRAM DESCRIPTION

PROGRAM IS CONDUCTED IN FIVE PHASES:
I. ASSEMBLE EXPERIENCE DATA
Il. COMPONENT SELECTION
Ill. PREPARATION OF TASK DESCRIPTIONS
IV. IMPLEMENT TASK DESCRIPTIONS
V. PREPARE FINAL REPORT



DR/QR PROGRAM FLOW CHART

IDENTIFY ENGINE
COMPONENTS

Wi

v

ASSEMBLE SITE
EXPERIENCE DATA:
| R-48
2 RV-16
3 RV-12
4 AV-20

|

+

ASSEMBLE INDUSTRY
EXPERIENCE DATA:

I. NUCLE AR
2 TDI MARINE

3 TDI STATIONARY

DESIGN REVIEW

5

SELECT COMPONENTS FOR REVIEW

1

QUALITY REVALIDATION

»

PREPARE TASK
DESCRIPT'INS

1

EVALUATIONS REVIEWS

PERFORM CALCULAT DONSW

L

L

PREPARE TASK
DESCRIPTIONS

l

PERFORM INSPECTIONS
TESTS REVIEWS

T

PREPARE AND {SSUE
FINAL REPORT

(

\—v——/ W‘J\_\f'J"V"\

PHASE
I

PHASE
I

PHASE
It

PHASE
v

PHASE
v



VI-5

I. ASSEMBLE EXPERIENCE DATA

A. SITE EXPERIENCE
MAINTENANCE RECORDS
OPERATING LOSS
DESIGN CHANGES & IMPROVEMENTS
FAILURES

B. INDUSTRY EXPERIENCE
NUCLEAR - ALL MANUFACTURERS
NON-NUCLEAR - TRANSAMERICA DELAVAL ONLY

C. COMPUTER SUMMARY REPORT



II. COMPONENT SELECTION

. TRANSAMERICA DELAVAL PARTS LIST

* BASE DOCUMENT
* IDENTIFY COMMON PARTS

. SELECTION COMMITTEE

OWNERS REPRESENTATIVE
 SWEC

* FaAAA

 TDI

DIESEL GENERATOR SPECIALIST

. SELECTION BY CONSENSUS

« COMPONENT FUNCTION (CLASSIFICATION)
* REVIEW EXPERIENCE DATA

. OUTLINE MINIMUM REVIEW REQUIREMENTS

* IDENTIFY IMPORTANT QUALITY ATTRIBUTES
* OUTLINE DESIGN REVIEW REQUIREMENTS

. SHOREHAM R-48 COMPONENT SELECTION

* TOTAL COMPONENTS - 217
* DESIGN REVIEW - 152
* QUALITY REVALIDATION - 133
L

TOTAL COMPONENTS REVIEW OR REVALIDATED - 166



vi-7

III. PREPARATION OF TASK DESCRIPTIONS

A.

TASK LEADER ASSIGNED

« ENGINEERING OR QUALITY SPECIALISTS
* RESPONSIBILITIES

. QUALITY REVALIDATION

NDE

DESTRUCTIVE EXAMINATIONS
IDENTIFY SAMPLE SIZE
PROCEDURES SPECIFIED

. DESIGN REVIEW

INDUSTRY STANDARDS

DETAIL METHODOLOGY & REQUIRED INFORMATION
UNIQUE ANALYSIS (FEM)

EVALUATIONS

. TASK DESCRIPTION REVIEWS

« OWNER’S REPRESENTATIVES
 TDI
+ GROUP CHAIRPERSON & PROGRAM MANAGER



IV. IMPLEMENT TASK DESCRIPTION

. REVIEW /| REVALIDATION IMPLEMENTED BY TASK

LEADER

. QUALITY REVALIDATIONS

USE OF SPARE OR REPLACEMENT PARTS

ENGINE INSPECTIONS & TESTS

DOCUMENT RESULTS

ANALYZE RESULTS (USE DESIGN GROUP IF NECESSARY)

. DESIGN REVIEWS

REVIEW EXPERIENCE DATA
CALCULATIONS PERFORMED
EVALUATIONS BY CONSULTANTS
FEEDBACK TO QUALITY GROUP

. IDENTIFY RESULTS AND RECOMMENDATIONS

* REVIEWED BY OWNER'S REPRESENTATIVES, TDI, GROUP
CHAIRPERSON AND PROGRAM MANAGER

* COMPONENT ACCEPTABLE

* INCREASE INSPECTION / MAINTENANCE FREQUENCY

* UPGRADE /! REPLACEMENT

Vi-8



V. PREPARE FINAL REPORT

EXECUTIVE SUMMARY

PROGRAM DESCRIPTION

METHODOLOGY FOR SELECTING COMPONENTS
SUMMARY LIST OF COMPONENTS AND CLASSIFICATION

METHODOLOGY AND RESULTS OF COMPONENT DESIGN
REVIEW

METHODOLOGY AND RESULTS OF COMPONENT QUALITY
REVALIDATION

TABULATION AND DISCUSSION ON ANY DEVIATIONS THAT
WERE FOUND

CORRECTIVE ACTIONS AND RECOMMENDATIONS



. PREPARATION OF TASK

. IMPLEMENT TASK

SCHEDULE /7 STATUS
R48 LEAD ENGINE (SHOREHAM)

s 1271 71 271 3/
. Sﬁ‘;AEMBLE EXPERIENCE 7///////////////%
. COMPONENT SELECTION V//‘

DESCRIPTION

A\

DESCRIPTION

. PREPARE FINAL REPORT I ‘

NI-10

4/1




. COMPONENT SELECTION

SCHEDULE/ STATUS VI - 11
LEAD V-ENGINE (GRAND GULF, V-16)

71 271 3/ 4/1 571 6/|

. ASSEMBLE EXPERIENCE v/
DATA //A

. PREPARATION OF TASK I ]
DESCRIPTION

~ IMPLEMENT TASK 1
DESCRIPTION

PREPARE FINAL REPORT :’




PRELIMINARY DRQR SCHEDULE VI-12
(ALL PLANTS)

(V] 2N 3 4/ 8/1 6/\ N

I ASSEMBLE EXPERIENCE

DATA |2222222] _]

H COMPONENT SELECTION
R 48’ e
V-16's
v-12's L
v-20 ]

I PREPARATION OF TASK

DESCRITIONS (ALL UNITS) V77 ]

IV IMPLEMENT TASK
DESCRIPTION (ALL UNITS)

DESIGN 1
QUALITY® l

¥V IGSUE FINAL REPORTS
R 48 A A O
V- 16's
v-12's
v 20's o

* INSPECTIONS, NDE,ETC WILL BE PERFORMED IN ACCORDANCE WITH EXISTING
SITE CONSTRUCTION AND S/U TESTING SCHEDULES



V-1

INTEGRATED PROGRAM APPROACH

® GENERIC CONCERNS RESOLVED ON
LEAD ENGINES

® DESIGN REVIEWS OF LATER ENGINES
BUILT ON EARLY UNITS

® SAMPLE INSPECTIONS ON ALL UNITS
INCREASE SAMPLE UNIVERSE

® CONFIDENCE BUILDS AS PROGRAM
PROGRESSES



GENERIC PROBLEM RESOLUTION

SHONEHAN CHANSSHATT Fanunts

o SO uhoN

Viw

CRANKSHAFT TESTING &
INSPECTION REQUIREMENTS

HARDWARE CHANGES

b

uNnIT ANALYTICAL WORK
LAY RS 8
o 0O TER ANALYSS
SHOWL HAM * MODAL SUPLRFOSITION
®TMITE ELEMENT ANALTYSIS
WIVLR BND o« NOLTER ANALYSIS of

LA WE = Y

CRAND Cun s o L TER ANALYSS |
e
P T
- epoite ammvs w
woone | cpere e w

LR F IR LW TR N o . »
- P

V20 i S

BANCHO SACHO

SAN Lred B
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-mmn W0Os POWER- 3 ENGHI S
S NUT INSPECTION OF 3 CHANKGHAT LS
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* 100 WRS A1 m-roou u-cu(
e NOT INSPECTION OF ) CRaNESHAILT
o TORSIOGEAPN TEST- 1 tNLHa

* TORSIOGHAPH TEST -1 ENGINE

® REPLACE 1Y W™ CRANKSHASLT
WilH 13 w2

. BONE

o HOLZER ANM YOS

* 100 MRS AT moro.lu o(ncn
MDY WNSPECTION OF ) CRANRSHALL
.IMAM TEST- llm

. '“mm T S' I ENGmE
* NOT INSPECTION AF TER PREOP
l(il“ um

ilﬂmlﬂ “5' OCI!-IC
o NDT WLPECTION AF TER FRLOP
FESTNG -0 e NGt

* TORSIOLRAPH TEST -1 ENCNE

* TORSIOCRAPH TEST -1 NGNE
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GENERIC PROBLEM RESOLUTION v

Comime C v, HOD 6 AMINGS

UNiT

ANALYTICAL WORK

CONNECTING ROD BE ARING
TESTING & INSPECT. REOMTS

HARDWARE CHANGES L

LR L RS Y

* JOURNAL ONMIT aNAL YIS

* W0 HES AT 1008 POWIN 3 ENCHES
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GENERIC PROBLEM RESOLUTION (CON'T.)

EOPROM LM COMMEC TG ROD B ARING S

CONNECTING ROD BE ARING

HARDWARE CHANGES

M- 3A

TESTING & INSPECT. REOMTS

™
uNIT ANALYTICAL WORK
¥ A7 PN S
. JOUPNAL ORERT ANAL ¥ SIS
N - W DN FERENT § ROM ABOVE)
v 20 InE S
o JOURNAL ONM) ANAL YIS
SR S W OEEERENT §NOM ABOVE?

S HDT INSPECTION OF 84 ARINGS -
AFTER PREOP TESVu,

SAMPLE BASIS-ALL ENGNS
WL UL )

© MDY WSPECTION OF 8L ARNGS
AFTER PREOP TES ING

SAMPLE BASIS - ALL ENGNES

OF 1ol ENTRE PERNOD DO wind o
s bl ) OmE

Yo
L B R R TR I SR TR T Y P

Lol oy

LI Y
ARRE Thom OF i AR FON MDY & DESIROC v ST WRL ENSUNE COVERAGE
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GENERIC DESIGN REVIEW AND
QUALITY REVALIDATION (DROR) PROGRAM MATRIX

UNIT
N A8 NGNS S

SHORLHAM

NiVIR BN

RANCHO SAalCm
V- anLed L

GRAND Gun s

CAILARDA
Piuny
COMMANCIE Pt M
HANN,

LA SRS
v b pniaae .

i AND

vV 0 s S

SAN UNOF R

COMPONENT
SELECTION

fulL

Fut

Fut

fun

i

fFune

Fin

Fini

fu

DESIGN/QUALITY REVIEW

fuli

FULL NS COMMON PARTS)

FULL WINUS COMMON PARTS)

FOML MINUS R 48 COMMON PARTS)

FULL NGO COMMON PART)

FULL maNUS COMMON PART S
FULL INUS COMMON PARTS)
FUlL S COMBON PARTS)

Pl iMinusS COMMON PARTS)

T
MINUS R 487V 16 COMMUN PARTS)

funi
IS R 4B VB V12 COMMON PANTS)

HARDWARE INSPECTIONS
ISAMPLE OR 100% BASIS)

;C M> —’.“ —’~‘"' S
*ENGING UNIOUE PARTS

+ COMMON PARTS 15 Rf OUIRE D)
» ENGING UNIOUE PARTS

-(M PAHIS W RtURLD)
“NCN W‘Oll PAHIS

*COMMON PARTS

V- 16/R- 48 W RiEOUWED
s COMMON PARTS 1V 1)
*ENCINE UNIOIE PARTS

sCOMMON PANIS 1 RI O )
ENGINE UNIOIHE PARTS

* COMMON PARTS G RE OUIRE D)
cENGINE UNIOIE PARTS

S COMMON PARTS i WEQUINED)
s ENGINE UNIOIE PARLS

s COUMMON PARTS By OIiWil)l
*ENGINL UNMIIE PAKILS

s COUMMON PARTS 0 NI OUSRE D)
cENGINE MU PAKRTY

* COMMON PANTS
IV 12/v- /R 48 WONE O 1)
CENGINE AND vV -12 UNIOUE PARTS,

* COMMON PaRLS
IV 200V 12 °V W R 48 - 0 RE Ot o
CENCIE AND V 20 IOl PARIY

LALINRLE Y




TDI OWNERS' GROUP TESTING PROGRAM SUMMARY "’

uNiT
Woan NGNS

SHONL AN

WIVE N B ND
HANCIHO SACHO

Ve NGNS

GRAND Gn s

CALANUA

Fiuny

COMMAI 'S 1 Ax

HANK,

Voot

¥ O NS
W AND

VOTO NGNS
SAN OnGE NE

PRE-OP TESTS

*NEC PRLOPS
e W0 MRS AT FiL POWER
*SIMAATLD LOCA RUN
*TOVIAL TESTING 300 hirs

SNEC PREOPS
S 100 MRS AT FE POWER 1) FNGINEY
CSIMULATED LOCA RUN I ENGINE )

WRC P OPS

“NRC FREOPS
S 100 MRS AT FUL POWER 11 ENGING)
cENDURANCE RUN (1 ENGINE)

*NRC PREOPS
*NRC PRIOPS
* NRC PRIOPS

*NRC PRIOFS

S NRC PREOFS

INSPECTIONS

CNDE CRANKSHALT 1ALL § NCINLS)Y

“NDE CONNECIING ROD B ARINGS 1SAMPLEY
*NDE 2ISTONS 15AMP1L L)
SNDE CONNECTING ROD BE ARINGS (SAMIPL )

SNOE CRANESHALT o) ENGINE SAMPLE)

SNDE PISTONS (Samr )

S NDE CONNECVING HOD BF ARINGS 1SAMPLE]
oNDE CRANKSHAF T 18 ENGINGD
“HNDE CONNECTING ROD BEARINGS (SAMPLE)

CNDE PISTONS 1) ENGINE — SAMPLE)

*NDE CRAMKSHATIT 0 ENGINE - SAMPLE)

C“NDE CONNECTING ROD BE ARINGS 1SAMILE)

SNDE PISTONS 11 ENGINE - SAMPLED

SNDF CHANKSHALT 11 ENGINE - SAMPLE, IF R OUIRE D)
SNUE CONNECTING ROD BIARINGS (S AMPLE, A% REQUINE L)
CNDE PISTONS (SAMPLE - I REQUINL )

CHNDE CRANKSHATT (1 ENGING - SAMPLE . o REOUIRE I
SNDL CONNECTING ROD BL ARINGS (SAMPLE, AS REOQUIRE D)
SNDE PISTONS (5aMPLE W REOUIRL D)

CHDE CRANESHAET o) E NGINE SAMPLE, W Rt ORI
SNDE CONNEC NG ROD BEARINGS AMIM § . AS REGINKL I
CNDE PILTONS SAaMiE W N Ouna )

SHOE CRAME SHAL T ) ENGINE - SAMPLE, # REOUIRE )
SNDE CONNECTING ROD B ARINGS (SAMPLE, AS KLU
eNDE PISTONS 15AMME W REOWLIKE )

SNDE CRANKSHAL T 11 ENGINE - SAMPLED
o NDE CONNEC HING ROD BE ARINGS 15AMPLE)

CNDE CRANESHAL T 11§ NGINE SAMPLE)
e NUE CONNEC TiNG ROD B ARINGS (SAMIPLE)

ALY IR




TD!I OWNERS GROUP SUMMARY SCHEDULE X-1|
(PRELIMINARY)
ACTIVITY JANI FEB! MARIT APRI MAY ! JUNE! JULY) AUGI SEPTI OCTI NOVI DECY JAN)
i i i
" WISEN thane. l (LEAD UNIT ulcsncnlouﬂ
I CRANKSHAF T i ] | |
M's"s (LEAD UNIT INSPECTIONS)
2 BEARINGS COMPLE TE ]
3 PISTONS ANALYSIS |
(INDUST RIAL
UNIT [ (LEAD UNIT INSPECTIONS)
INSPEC TIONS ‘ |
4. OTHERS ANALYSIS ] INSPECTION € TESTING AS REQUIRED "

I DESIGN £ QUALITY REVIEW (DROR)
I COMPONENT SELECTION

2 TASK DESCRIPTIONS

3 DROR IMPLEMENTATION

4 FINAL REPORTS
R-48's
vV-16's
v-12
v-20

%m%—

o BIIDJIU

W TESTING/MAJOR INSPECTIONS

ILR-48
2 V-6

Jv-12
4Vv-20

Y2278

LEAD

48

T8D
TBD

EADV-

TENT

(OTHERS TBD)
i |
(OTHERS TAD)




TX-2

REQUIREMENTS FOR LICENSING

. RESOLUTION OF SIGNIFICANT KNOWN
PROBLEMS

« GENERIC (IF APPLICABLE)

« ENGINE UNIQUE

. COMMITMENT TO DRQR PROGRAM

. COMPONENT SELECTION (DRQR) AND PRELIMINARY
REVIEW OF SELECTED COMPONENTS FOR SIGNIFICANT
ITEMS

. COMPLETION OF PREOP TESTING AND ANY ADDITIONAI
TESTING (100 HRS. @ FULL POWER FOR SOME UNITS)

. COMPLETION OF ANY MAJOR INSPECTIONS
(CRANKSHAFTS, BEARINGS, AND PISTONS)



