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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING B2ARD
‘84 AN 23 P452

In the Matter of ;
DUKE POWER COMPANY, ET AL. ) Docket Nos. 50-413
) 50-414
(Catawba Nuclear Station,
Units 1 and 2)
NRC STAFF TESTIMONY OF CARL H. BERLINGER,
B. J. KIRKWOOD, PAUL J. LOUZECKY AND
JOHN F. NESBITT ON THE OPERABILITY/RELIABILITY
OF CATAWBA EMERGENCY DIESEL GENERATORS
Ql. Please state your names, your business addresses and your
professional qualifications.
Al. My name is John F. Nesbitt. I am employed by Battelle Memorial

Institute at the Pacific Northwest Laboratory in Richland,

Washington. My professional qualifications are appended.

My name is B. J. Kirkwood. I am self-employed, under the firm
name of Covenant Engineering. My principal office is in Buena
Vista, Colorado. My general professional qualifications are

appended.

My name is Paul J. Louzecky. I am self-employed, under the
firm name of Engineered Applications, Corporation. My
principal office is in Troy, Michigan. My general

professional qualifications are appended.
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My name is Carl H. Berlinger. I work at 7920 Norfolk Avenue,
Bethé;da, MD. I am Program Manager cf the TDI Project Group,
Division of Licensing, Office of Nuclear Reactor Regulation,
U.S. Nuclear Regulatory Commission. My professional qualifi-

cations are attached.

Could you summarize briefly your specific qualifications to
address issues dealing with reliability/operability of TDI
emergency diesel generators?

(Nesbitt) I have been responsible for the design and
installation of various mechanical components and safety
systems for nuclear reactors. I have also been involved in the
operation and maintenance of nuclear reactors as well as
nuclear fuel processing facilities. Details of my experience,
education and affiliations are set forth in the attached

professional qualifications.

(Kirkwood) My experience reflects nearly 30 years of service
as a consulting engineer, during which time a significant
portion of my engineering work was done in relation to diesel
engine installations--prcliminary evaluation and planning,
selection and application, facility design, oversight of
construction, startup testing and acceptance procedures. They
all were for municipally-owned, central-station generating
plants; none were for nuclear standby service. Most were

intended for "base-load" service: some were for only peaking
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and spand-by use. The majority, however, involved engines in
the slow and medium speed category like these at Catawba, and
of similar ratings. This did not include design of engine
components, nor resolution of specific problems therewith.
However, it was not uncommon that any particular engine might
evidence some functional problems as it was first put into
service. These I would pursue on behalf of my client until
resolved. And, on occasion, I was asked by clients whose
existing engine might be suffering troubles to pursue the cause
and appropriate correction thereof. My work, though, did not
get into analyses of metallurgy, component stresses, and the

like.

In projects where I was in charge, or otherwise involved, there
were several where Delaval engines were seiected by the owners.
But, there also were other makes of engines, such as
Cooper-Bessemer, Colt-Fairbanks, Worthington and Nordberg. So,
I am familiar with a wide variety of engines and engine
manufacturers, how their engines were rated, and what

performance, in general, to expect from such engines.

My qualifications also cite involvement with a committee which
drafted the current ANSI/ASME code for engine testing. That
pertains to performance testing of any reciprocating,
internal-combustion engines. As such, it pertains to engines

such as those at Catawba. It covers principally the tests to
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determine that such an engine can achieve its contractual power
rating, and to determine if it meets its contractual guarantees

on fuel consumption.

(Louzecky) My interests and experience have been in engines,
their problems, solutions and applications--from very small
engines to engines with crankshafts over 50 feet long. My
work has also included the control of engines, the burning of

special fuels and engines' many lubrication problems.

Presently I am involved in consulting work on engines and
their related problems. I have worked on a number of
automotive and truck, gasoline and diesel engines, and on
aircraft engines. My work has also included some road
machinery and fuel injection problems. Details of my
experience, education, and professional activities are covered

in the attached professional qualifications.

(Berlinger) My educational background includes a B.S., M.S.

and Ph.D. in mechanical engineering. [ have teaching experience
in a power laboratory which included diesel engines. I have
previoutly been employed by Pratt and Whitney Aircraft Company
where | worked on gas turbine engines, including the design of
an experimental engine. I also have experience in manufactur-

ing, production, and equipment ard hardware from my employment

at Pratt and Whitney. [ have been employed by the Nuclear
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Regulatory Commission for eleven years in a variety of techni-

cal and managerial positions. Since January of this year I

have been the manager of the TDI Project Group, during which

time 1 have participated in engine inspections, toured two
diesel engine manufacturing plants, including TDI, reviewed
Owners Group generic reports and attended Owners Group and
plant-specific meetings.

Are you familiar with the contention in this case challenging
"whether there is a reasonable assurance that the TDI emergency
diese! generators at Catawba can perform their function and

provide reliable service because of problems that have arisen

in the course of testing and inspection . . .?"
A3. (Nesbitt, Kirkwood, Louzecky) In general, yes. As noted in

Section 2.2 of the TER entitled Review and Evaluation of Trans

america Delaval, Inc., Diesel Engine Reliability and Operability -

Catawba Nuclear Statiow. Unit 1, PNL 5211, we have had access to

considerable correspondence and documentation pertaining to the
performance of the TDI diesel engines at Catawba Nuclear
Station Unit 1. It is understood that the specific problems
encountered during the tests and inspections at Catawba must be
addressed while considering whether the subject engines can

perform their functions and provide reliable service.

(Berlinger) 1 am familiar with the contention. 1 am also

familiar with the Applicants' February 17 and June 25, 1984,
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lettgrs to the ASLB, in addition to the Applicants' March 21,

1984 meetfhg with the staff, all of which discussed diesel

generator problems experienced at Catawba and which are the

subject of this contention.

Please describe your role in the review and evaluation of the
operability/reliability of the Catawba diesel generators.
(Nesbitt) Pacific Northwest Laboratory (PNL) is supporting

the Nuclear Regulatory Commission (NRC) Staff in their efforts
of assessing and evaluating the operability and reliability of
Transamerica Delaval, Inc., (TDI) diesel generators that are
installed at a number of nuclear utilities. PNL has established
a project management team for the NRC program and has secured
the services of several recognized authorities on diesel engine
technology. These diesel engine specialists provide a variety
of background and expertise in engine design, research and
development, manufacturing, application and installation
engineering, field service and operations. As a team of
experts they have provided PNL and NRC comprehensive and
competent knowledge and judgment on the numerous issues that
have been raised on these TDI engines, not only in regard to
the generic-issue components, but also in regard to the

various specific engine installations.

1 am one of several senior members of the PNL technical staff

assigned to the program and am assisting the Project Manager
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with the technical coordination or project-related activities.
d havé been assigned the responsibility of overseeing
endeavors relative to Catawba. B. J. Kirkwood, Covenant
Engineering, and Paul J. Louzecky of Engineered Applications
Corporation are two of the diesel experts under PNL contract
who are providing technical consultation on diesel engine
technology; they have been working on Catawba licensing

matters in relation to the EDGs.

I contributed to the development and implementation of PNL's
Project Plan for "Assessment of Diesel Engine Reliability and
Operability”. 1 also participated in the review of the TDI
Owners' Group (0G) Program Plan and made contributions to its
evaluation (PNL-5161), primarily in the areas of tests and
inspections. I have been responsible for the coordination of
the technical reviews of the 0G reporis on several generic
engine components (e.g., connecting rod bearing shells, engine
mounted electrical cable). Additionally, I have recently assumed
the technical direction and coordination of the review and audit
of the Design Review/Quality Revalidation (DR/QR) reports that
are being developed as part of the TDI 0G Program. In addition
to the technical coordination of the project-related activities
noted, | have reviewed reports of site-specific investigations,

Owners' Group meetings and generic engine components.
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I made two visits to the Catawba site in conjunction with the
disassembly and inspection of the 1A engine and the disassembly
and inspaction of the 1B engine along with the reassembly and
return-to-service testing of the 1A engine. I also reviewed or
am familiar with the Catawba site inspection reports and

documentation noted in Section 2.2 of the Catawba TCR.

(Kirkwood) My involvement has been as a consultant to PNL,
under whose auspices all these review services have been
performed. To date I have participated in three general
stages: 1) a review of the Owners' Group Program Plan for
investigating these engines and their operability and
reliability; 2) a series of technical reviews of certain
generic issues on selected engine components; and 3) a series
of reviews of site-specific engines - such as at Catawba -
wherein 1 have observed components (as disassembled for
inspection), evaluated certa'n functional test results, ard
helped prepare reports evaluating the component problems and
their resolution and the owners' actions and plans for dealing
with present or potential problems. In doing so, I have worked

with other consultants on PNL's team.

In addition to 1elevant considerations within the review of the
Program Plan and the generic issues, | have participated in
site-specific investigations relative to Grand Gulf, Shoreham,

Comanche Peak and, of course, Catawba. This included a visit
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to the Catawba plant during the time of the inspection of
ynit‘iB. where I observed conditions in general and
specifically on various components. I have met on various
occasions with Duke personnel, in company with NRC and PNL
staff members. | have reviewed Duke inspection reports and
other documents, as available to this date (as listed in
Section 2.2 of the Catawba TER).

(Louzecky) As a consultant to PNL, I have been involved in
the reviews of various aspects of the TDI diesel engine
program. I have participated in the review of the Owners'
Group Program Plan, in a series of technical reviews of
certain generic issues on selected engine components; and in a
series of reviews and inspections of engines at various sites,
including Catawba. In conjunction with other consultants, as
well as independently, I have observed components of
disassembled engines, evaluated test results, and prepared

reports evaluating component problems and their resolution.

I have also participated in site-specific investigations
relative to Catawba, Grand Gulf, and Shoreham. These included
three visits to the Catawba plant--one during the disassembly
of the 1A engine, one while it was being reassembled, and one
while the 1B engire was being disassembled and inspected. |

have reviewed Duke inspection reports and other documents, &s
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avaf]gble to this date (as listed in Section 2.2 of the
Catawba TER).

(Berlinger) As Manager of the TDI Project Group, I have
overall responsibility for the review and evaluation of the
operability/reliability of the Catawba diesel generators. As
pert of this responsibility I have visited the Catawba site
twice to view the disassembled 1A diesel engine. I have
attended meetings between the Staff and Applicants to discuss
the review of Catawb: diesels, and participated in the Staff's
evaluation of the Catawba diesels. In addition, I provide an
oversight of the Catawba review and as such have been keeping

informed of developments as they relate to Catawba.

Specifically with respect to the PNL Technical Evaluation
Report, what was your role in its creation?
(Nesbitt, Kirkwood) The Catawba Technical Evaluation Report

(TER), entitled Review and Evaluation of Transamerica Delaval,

Inc., Diesel Engine Reliability and Operability - Catawba
Nuclear Station Unit 1, PNL-5211, August 1984, was transmitted

to the NRC on August 4, 1984, This TER was compiled and
written by us jointly., It is based on ﬁata and information
obtained from or provided by NRC, the TDI Owners' Group, and
Duke Power Company (Duke). It is also based on observations
made or data obtained by PNL staff or consultants during three

visits to Catawba, attendance at Owners' Group meetings and/or
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visits to other sites with TDI diesel engines. It also
r!fl&:ts knowledge gained by us and the rest of the PNL
staff/consultant team in addressing both the 0G Program Plan
and the various generic component issues. While we were the
principal authors, D. A. Dingee, and A. J. Currie, as members
of the PNL Project Team, gave oversight and editorial

assistance, respectively.

Others who have participated in various field inspections have
been Adam J. Henriksen, J. E. Horner, P. J. Louzecky, Arthur
Sarsten and J. C. Spanner. Each has, as appropriate, contri-
buted comments during the course of this review of the Catawba
engines and Duke's actions relevant thereto. Mr. Louzecky and
Mr. Horner also contributed specific input for preparing the
TER and reviewed it in its final form.

(Berlinger) 1 provided some comments on the first draft of the

TER to PNL before finalization of the document.

Do you adopt the Technical Evaluation Report and hereby
incorporate that document as part of this testimony?
(Nesbitt, Kirkwood, Louzecky) We adopt by reference the TER

as prepared under the auspices of PNL, Review and Evaluation

of Transamerica Delaval, Inc., Diesel Engine Reljability and

Operability - Catawba Nuclear Statfon Unit 1, as part of this

testimony. We do so with the following proviso: that insofar
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as thg consequences of the final 0G Program Plan, as accepted
sy NRC, or any other relevant action by NRC, might require
actions, operations or limitations more stringent than proposed
in the TER, the more stringent requirements should prevail over

the TER recommendations.

Do you adopt the Safety Evaluation Report and hereby
incurporate that document as part of this testimony?
(Berlinger) Yes. However, the following clarifications are
necessary. First, in discussing the jacket water pump nut
inspection required at first refueling on the 1B diesel, we
should be referring to the spline nut rather than the impeller
nut as indicated in the SER. Secondly, confirmation is
required from the Applicants indicating implementation of SIM
No. 361 which recommends replacement of the engine mounted
electrical cable with qualified cable. Additionally, in
Section 3.2.1 of the SER, which discusses the 1A diesel inspec-
tion results, two cylinder leaks are mentioned. Only one of
these applies to the 1A engine. The other was found in the 1B

engine. Finally, the SER requires an operating restriction of

185 psig BMEP for the Catawba Unit 1 diesels. This restriction
in not intended to be a permanent one, but rather a temporary
one until the Applicants or the Owners Group can provide data
or perform lead engine testing which demonstrates the ability

of TDI engines to operate reliably above 185 psig BMEP.
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Are you familiar with the function of the diesel generators as
a stibdby power source for safety related equipment?

(Nesbitt, Kirkwood, Louzecky) Yes, in general, we are familiar
with the role and intended functions of EDG's as the most
common source of onsite standby electirical power used to comply
with the relevant requirements of 10 CFR 50 (including

Appendix A - GDC 17) and its referenced standards, related

-

codes and regulatory guides.

(Berlinger) Yes. As manager of the TDI Project Group, I

routinely assess diesel generators as a standby power source.

As stated on page 9 of the Technical Evaluation Report, 18
components were noted to have experienced some sort of problem
during the extended ope' ational tests and inspections of the
diesel generators. Four of these are noted to be components
which have been the subject of generic TDI engine component
reviews. With respect to each of these four items, would you
state whether, in your opinion, the problem identified with the
component at Catawba would prevent the EDGs from reliably
performing their intended safety function in the event of an
anticipated operational occurrence (AUO) or postulated accident
(PA) at Catawba over the expected life of the plant?

(Nesbitt, Kirkwoodt Louzecky) The four "generic" components
reterenced are: piston skirts, cylinder heads, turbocharger

bearings, and the pushrods. The two cylinder heads which
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leaked cooling water (externally, not within the cylinders)
were replaced (to the best of our knowledge), as were some
others which had not leaked but which, due to manufacturing
processes, had potential for similar leaks. The turbocharger
bearings of EDG 1A which exhibited excessive wear also have
been replaced, and those of 1B will also be replaced during the
current inspection and reassembly process. Duke proposes to ,
install an enhanced lubrication system which, if similar to
that used elsewhere, would improve pre-lubrication for these
bearings in manually-initiated starts. All of the original AN
piston skirts of Unit 1A reportedly were replaced with AE
skirts (not only the four with evidence of cracks, but all 12
others). We understand that the came replacement will be made
on EDG 1B, With regard to these three components, we are of
the opinion that the corrective actions cited, when coupled
with the load limitations given in the Catawba TER, page 5, are
of a nature to allow these engines to reliably perform their
intended safety function, in the event uf an AQO or PA, at

lcast until the first refueling outage of the reactor.

The original pushrods at Catawba were of a design which has
been supplanted by the engine manufacturer. Pushrods of this
latest known design were installed in engine 1A, run for some
400 hours under generally high engine loads; removed, inspected
and reinstalled in 1B; run for over 500 hours therein, also

under generally high operating loads; removed and reinspected;
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and now reportedly will be reinstalled in 1B. We are of the
opinfon that this pushrod design will operate reliably until at
}ecst the first reactor refueling outage, and quite possibly
for the normal life of the engines (predicated on the evidence
of their apparently successtul operation for over 900 hours, or

more than 10,000,000 operating cycles).

We want to emphasize, as was done in Section 1.2, page 3, of
the Catawba TER, that the qualifying reference to "until the
first refueling of the reactor" is not intended to infer that
these components or the engines themselves are therefore in-
herently unreliable or inoperable for their intended use over
their normally expected service lives. The qualification is
stated only in recognition of the need for full completion of
all 0G Program Plan and Duke DR/QR programs and implementation
of their findings.

With respect to the items referred to above, as to which you
believe some information or action is still needed before you
could conclude that the component would not prevent the EDGs
from reliably performing their intended safety function over
the expected life of the plant, what information and/or actions
need to be completed in order for you to reach such a
conclusion?

(Nesbitt, Kirkwood, Louzecky) As noted in the TER on Catawba

Nuclear Station Unit 1, there are a number of ongoing studies
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and activities concerning the operability and reliability of
the fDI engines in general, and some of these pertain to the
piston skirts, cylinder heads and turbocharger components. In
our opinion, all of the studies and activities, as noted in the
TER on the Catawba Nuclear Station Unit 1 that pertain to the
diesel engine components of piston skirts, cylinder heads and
turbocharger, will have to be completed and/or implemented
satisfactorily before we could reach a final, unqualified
conclusion as to whether or not these components would prevent
the EDGs from reliably performing their intended safety

function for the normally expected life of the EDGs.

Is there a reasonable assurance that the above information can
be obtained or the above measures and/or corrective actions be
taken by the first refueling outage?

(Kirkwood, Louzecky, Nesbitt) We understand that this
represents an approximate 18 month time frame, from initial
reactor operation. Some of the required actions or information
are to be accomplished or developed solely by Duke; Duke should
be able to accomplish them by that time. Other aspects are
dependent upon completion of certain 0G investigations, with
relevant reviews and responses by NRC and PNL. While we have
no bases for ‘orecasting the speed of those 0G endeavors, nor
the adequacy thereqf. nor the consequential actions then

determined to be necessary, it is our present opinion that 18
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months is a reasonable time frame for finally identifying and

-implementing appropriate actions.

With the implementation of the above measures, is it your
conclusion that the component can be expected to perform
reliably such that it would not prevent the EDGs from reliably
performing their intended safety function over the expected
life of the plant? )
(Kirkwood, Louzecky) It would presently appear (subject to
final Catawba inspections on 1B) that the pushrod problem is
resolved. Final, acceptable and reasonably proven resolutions
of problems (both generic and site-specific at Catawba) on the
piston skirts, cylinder heads and turbocharger bearings have
not been achieved, but in our judgement (at this point) are not
unresolvable, and actions already taken or proposed may well
prove totally adequate as relevant studies and inspections are
completed. Hence, in our judgement, with the satisfactory
completion and/or implementation of the ongoing studies and
activities pertaining to the diesel engine components of piston
skirts, cylinder heads and turbochargers, these components are
expected to perform reliably such that they would not prevent
the EDGs from properly performing their intended safety
functions through the normal expected life of that individual

component.
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With respect to the other 14 (site-specific) items listed on
page 9 of the Technical Evaluation Report, have, in your
opinion, Applicants adequately identified the cause of the
problem, identified appropriate corrective actions, and
committed to, or taken, those corrective actions such that the
component will not prevent the EDGs from reliably performing
their intended safety function in the event of an AOO or PA
over the expected life of the plants?

(Kirkwood, Louzecky) We are of the opinion that the Appli-
cants have adequately identified the cause of the problems,
identified appropriate corrective actions and committed to, or
taken, those corrective actions such that the components as
listed below will not prevent the EDGs from reliably performing
their intended safety function in the event of an AOO or PA
over the expected or normal life of these particular engine
components. This presumes, of course, that the Applicants will
conduct both normal and appropriate enhanced surveillance and
maintenance thereon. The 13 components to which these remarks

apply are:

o fuel line fittings

o fuel oil injection pump valve holder
o turbocharger lube oil drain line

o turbocharger prelube oil lines

0 turbocharger exhaust gas inlet bolts
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o crankcase and camshaft cover capscrews

0 tffple-clanp bolts

o lube oi! and jacket water thermocouples

o rocker box (subcover) assemblies

o intermediate rocker arm sockets

0 exhaust valve tappet (rocker arm adjusting screw swivel pad)
o intake and exhaust valves

o spring retaining nut and roll pin on air start valve '

Please identify, as to any component not listed above, the
specific additional information, actions, or other measures
which need to be adaressed or accomplished in order for you to
reach a conclusion that the operability/reliability of the
component would not prevent the EDGs from reliably performing
their intended safety function over the expecied life of the
plant.

(Kirkwood, Louzecky) It is also our opinion that the Applicants
have identified the problem with the right bank turbocharger-
to-intercooler adapters (the remaining item listed on page 9
of the TER). However, to our knowledge, adequate corrective
actions have not been implemented at this time. Therefore,
these components cannot presently be considered to be fully
adequate to support the EDGs in reliably performing their
intended safety function at Catawba Nuclear Station Unit 1.
However, these components appear to be amenable to acceptable

corrective actions for long-term reliability. Furthermore, as
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expressed in the TER, it is our opinion, that, even with a
cracked weld (if proposed correction were not completed
immediately), an engine could operate a number of hours without

deleterous consequences or forced immediate shutdown.

With respect to the adapters, described above, is there a
reasonable assurance that the needed information can be
obtained, and the necessary measures and/or corrective attions
be accomplished before ascension beyond 5% power?

(Kirkwood, Louzecky) In the SER, the NRC has stipulated that
the Applicants shall install a flexible joint arrangement on
the right turbocharger bank on both diesel engines at Catawba
Nuclear Station Unit 1 prior to operating the nuclear reactor
above 5% power. It is our opinion that such corrective action
can and should be successful, and can be functionally
accomplished as required by NRC. The time requirements of the
component qualification process remains uncertain to us, but
certainly should be possible. Ultimate proof of success and
durability will only come through operation, but this is not a
component of immediate impact on enyine operability and

reliability.

With the implementation of the above measures, is it your
conclusion that the component can be expected to perform

reliably such that it would not prevent the EDGs from reliably
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performing their intended safety functions over the expected
Jife'bf the plant?

(Kirkwood, Louzecky) In our opinion, upon the installation of
an adequate joint arrangement on the right bank of the
turbochargers, these components can be expected to perform
reliably such that they would not prevent the EDGs from
reliably performing their intended safety functions at Catawba
Nuclear Station Unit 1 over their normally expected service

lives.

On page 10 of the Technical Evaluation Report, twelve other
components are listed as having been classified in the generic
problem category by the TDI Owners' Group. Have any
significant safety concerns arisen with respect to any of these
components as a result of the extended operational testing and
inspection program for the Catawba EDGs7?

(“irkwood, Louzecky) Out of the twelve engine components
classified in the generic problem category by the TDI

Owners' Group and listed on page 10 of the Catawba Nuclear
Station Unit 1 TER, it is our opinion that only two (connecting
rod bearing shells and connecting rods) have evidenced any
signs of safety concern or limited 1ife as a result of the
extended operational testing and inspection programs on the
Catawba EDGs. One_additional concern relates to the cylinder

block, but is not reflective of Catawba experience,
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For the items raised in your previous answer, please describe
the éﬁnponcnt and the problem identified.

(kirkwood, Louzecky) In our opinion, the connecting rod
bearing shells that have been exposed to over 800 hours of
operation on the Catawba 1A engine, and over 750 hours of
operation on the Catawba 1B engine show indications of
“limiced" life. The problem observed is a pattern of bearing
surface erosion reflective of normal wear and, possibly,” low
0il pressure. But, in our opinion, that "linited" life expect-
ancy is measureable in terms of several years at the rate of

operation expected for the Catawba EDGs.

The connecting rods (specifically the link-rod box) showed no
evidence of the generic concern identified in some of the
broader population of TDI engines. In fact, the inspection

of the 1A rod mating surfaces showed no pronounced fretting and
reportedly were re-mated with contact levels within the manu-
facturer's specifications. The only “"problem" to deal with at
Catawba is the inherent potential for the problems identified
by the 0G.

Likewise, in the case of the cylinder block, there is only the
inferred concern arising from of the 0G generic report on blocks,
as cited in the Catawba TER, pages 51 to 52. Because of the
conclusions in the 0G report, it remains hypothetically

possible that the Catawba blocks would develop cracks.
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As to the component problems identified in the previous answer,
please describe any information, measures or corrective actions
which need to be acquired or taken to assure reliable
performance.

(Kirkwood, Louzecky) In our opinion, the information,

measures or corrective actions required to assure the

continued reliable operation of the connecting rod bearing
shells and the connecting rods are those as fdentified or
outlined in the TER for Catawba Nuclear Statfon Unit 1. A
sufficient surveillance and maintenance (S/M) program,

rigidly followed, is the heart of the required actions.

The potential for cracking of the cylinder block will be
reduced if engine operation at high firing pressures 1s
avoided. Mence, it has been suggested in the TER that 1rads be
limited to levels equivalent to 185 psig brake mean effective
pressure (BMEP). Along with enhanced S/M programs, this
should, in the opinion of PNL's consultants, keep the enoines
both operable and reliable for their intended function, at
least until the time of the first reactor refueling outage. By
that time agreement should be possible on causes and corrective

actions (or ultimate operational limitations).

Do you have confidence that these matters can be addressed by
the first refueling outage?
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(Nesbitt, Kirkwood, Louzecky) Surveillance and maintenance
are the key responses required of Duke for the Catawba ¢ \gines,
and this will be an ongoing responsibility (1ike all proper
preventive maintenance) unless an' unti] a more permanent
resolution is derived by the 0G and/or TDI. Any such matters
should be able to be addressed by the first refueling outage.

With the implementation of the above measures, is it your
conclusion that the components can be expected to perform
reliably such that it would not prevent the EDGs from reliably
performing their intended safety function over the expected
1ife of the plant?

(Kirkwoud, Louzecky, Nesbitt) It is our opinfon that, with

the implementation of the measures noted in the Catawba Nuclear
Station Unit | TER for the connecting rods, the connecting rod
bearing shells and the cylinder blocks, these components can be
expected to function such that they will not prevent the EDGs
at Catawba from reliably performing their intended safety
function up to the normal or expected 1ife of any of the said
components, Mowever, this is necessarily conditioned upon the
ultirate conclusion and disposition of the generic issue report

thereon,

The Staff, pursuant to recommendations by PNL, has placed an
operating limitation on the EDGs at Catawbe that the sustained
kW uutput not be in excess of that corresponding to &
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brake mean effective pressure (BMEP) of 185 psig. (See TER,
p. 5, SER, p. 6.) Please explain the reason for this
limitation.

(Kirkwood, Louzecky) I- the review of the 0G Program Plan on
generic component issues (see PNL-5161, entitled Review and

Evaluation of TDI Diesel Generator Owners' Group Program Plan),

the project team from PNL and the diesel consultants serving
PNL concluded that there were various key components per%inent
to the family of TDI model R4 engines which were particularly
sensitive to the firing pressures within the cylinders. These
included the piston/piston skirt assemblies and the crankshaft.
These items are not readily accessible for periodic inspection
for signs of possible distress. Other generic-issue items also
impacted by firing pressures include the cylinder heads and
studs, cylinder blocks, liners, connecting rods, wrist pin
bushings and main and connecting rod bearings, most of which
also are not readily observable; but the skirts and crankshaft
were deemed at the time to be of particular concern within that

group of generic-issue comporents.

Firing pressures (peak pressures within the cylinder during the
combustion stroke) are influenced by a number of factors. But
they are approximately proportional to the average pressure
within the cylinder. during the power stroke, which is known as

the brake mean effective pressure (BMEP), expressed in psig.
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That, itself, is computed from the engine shaft (or brake)

horsepower.

Pending ultimate, satisfactory resolution of the alleged
problems, it was the opinion of PNL's diesel consultants that
it would be inappropriate to conclude at this time that there
is full operability and reliability of these key components

at their manufacturer's rated capacity, in which we fully
concur. (In the case of Catawba's engines, that is 7,000 kW,
at 225 psig BMEP.) However, there was deemed to be some body of
evidence of satisfactory, reliable operability of skirts and
shafts of engines which had been operating at 185 psig BMEP
(equivalent to 5756 kW). Hence for this and other reasons, as
expressed in both PNL-5161 (the OG Program Plan Review) and
PNL-5211 (the Catawba TER), PNL suggested a temporary 'imit

be placed on these engines at 185 BMEP, to allow for interim
licensing (if otherwise appropriate) pending final component

resolution.

In the case of Catawba, the 185 psig BMEP limit computes to
5756 kW; the AOO and PA (i.e., LOOP and LOCA) conditions are
understood to be 5714 and 5256 kW, respectively.

Is there a possibility or likelihood of needing to exceed that
limitation in order for the EDGs to perform their intended

safety function? How would this be accounted for?
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(Kirkwood, Louzecky) It is our understanding that the refer-
enced emergency loads at Catawba, for LCOP and LOCA events,
have been determined by Applicants, and accepted by NRC, as
realistic calculations of the maximum emergency power loads
which the engines might have to carry for a short, initial
period. In fact, load/time descriptions referenced by the
Applicants indicate the actual loads would, within relatively
few minutes, begin to decrease therefrom. It is possible, of
course, that actua) loads might exceed the established levels,
but only actual synthesized tests would show this at this
point. And, it could well be that momentary motor in-rush
currents could briefly exceed these levels and, as a conse-
quence, the 5756 kW operating limit established for sustained
operations. Note, though, that this level is only 82.2% of the
engines' nameplate ratings, loads at which they have proven to
be operable for many hours in past functional tests at Catawba
(and, in fact, were operated at 10% above nameplate ratings

at times to prove overload capability).

What would be the safety significance, with respect to
operability/reliability (0/R) of the EDGs at Catawba, of
exceeding the 185 psig?

(Kirkwood, Louzecky) In our judgement, there wouli be an
insignificant safety impact in operating these engines briefly
at levels modestly exceeding 185 BMEP. The incipient problems

with these load-impacted components are basically load/duration
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related, so excursions of modest BMEP and/or duration should
be of-no meaningful consequence on their long-term O/R.
Furthermore, it must be remembered that the 185 BMEP temporary
ceiling is a nominative figure, related to what is believed to
be conservatively successful operating conditions elsewhere;

it is not actually a functional barrier per se.

Is there an adequate margin for safety, given the possibie
loads during emergencies, while at the same time maintaining
the above operating limitation?

(Kirkwood, Louzecky) Yes. We refer to our immediately

preceding answers for our reasoning.

What will be the Staff mechanisms for assuring that the
various confirmatory actions (such as inspections and tests),
replacement of components, surveillance and maintenance
schedules, procedure revisions, and OGPP corrective
recommendations will be implemented in the time and as

specified in the SER or TER?

(Berlingar) Prior to operation above 5% power, the Applicants
must either complete the required actions or provide a
commitment to do so. The Staff will follow up on completed
actions and commitments to ensure that they are accomplished.
This follow-up will be accomplished through Staff review and

inspections. Where appropriate, the Staff may require
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commitments to be incorporated into plant Technical
Specifications to ensure that implementation is occurring over
a period of time. Similarly, to ensure future implementation
of Staff requirements, the Staff may condition the licence so
that follow-through of an Applicants' commitment is necessary

to maintain the license.

Is there anything unusual about the Staff approving the £DGs
when it is contemplated that various requirements placed on the
Applicants/Licensees, or commitments made by them, are to be
implemented in the future?

(Berlinger) The Staff typically finds licensee proposals
acceptable based on commitments to carry out Staff require-
ments. If there is a time lag involved between commitment and
completion during which the plant operates, the Staff evaluates
this interim operation in terms of how it affects safe
operation of the plant. This process is being employed in the
Staff's review of TDI diesel generatc-s at Catawba. It is not

an unusual procedure.

Given that the Staff's finding of compliance with GDC-17 is
based, in part, on actions which Applicants/Licensees will take
in the future, what is the basis for the Staff's assurance that
the EDGs will meet all regulatory requirements?

(Berlinger) Based on the expertise and evaluation of the

Staff and its consultants, the Catawba Unit 1 diesel generators
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nave been found to be in conformance with GDC-17 until the
firsi-refueling outage. The Staff believes that the Owners
Group Program Plan will be complete by the Catawba Unit 1 first
refueling outage, at which time the Owners Group recommenda-
tions approved by the Staff will be implemented. Implementation
of the Staff-approved OGPP recommendations will ensure that the

Catawba Unit 1 diesels will continue to meet GDC-17.

Q2s. Applicants reported, in a letter of July 17, 1984, the history
of starts and operations on both Unit 1 EDGs. Are the
difficulties experienced in starting, referenced therein, of
additional valid corcern relating to the operability/reliability
of any component the EDGs?

A29. (Kirkwoud, Louzecky) The Duke Power Company letter showed the
two engines to have a combined total of 361 attempts to start,
of which there have been 7 "valid failures to start" (2%).
One-hundred twenty of these starts were on the 1A engine while
the remaining 241 starts were on the 1B engine. Two of the 7
valid failures to start (as defined by U.S.N.R.C. Regulatory
Guide 1.108) were on the 1A engine and the other 5 were exper-

jenced during the operation of the 1B engine.

Each of the seven valid failures to start is addressed in
detail by the letter noted above. Items noted are start number

and purpose, indication of failure or trip, the factors that
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contributed to the trip or failure, as well as the action(s)

taken to correct the fault or problem.

It is our opinion that Duke Power Company has adequately
identified the cause of each valid failure to start, that the
company worked on each problem until its cause was identified
and that appropriate corrective actions were taken or proposed
on each. Also, in our opinion, the types of prob’ems or’
failures experienced to date in the operation of the Catawba
Unit 1 EDGs are quite similar in nature to those that might

be experienced or found during the startup and preliminary
operation of any complex, remote-controlled and operated

electrical/mechanical system.

These types of problems or failures tend to decrease as
operating time and experience are achieved on the system in
question. As such, we do not consider the difficulties exper-
ienced in the starting of the Catawba Unit 1 EDGs to date to
be of a magnitude sufficient for additional concern pertaining
to the reliability of the emergency diesel generator system.
This is said with the proviso that customary surveillance and
maintenance be conducted (as described in Duke's responses to
the problems), and that an adequate supply of spare parts be
maintained. The need for the latter is highlighted by the

failures of the VR/SCR components (identified re: start #58,
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Unit 1B), which items can sometimes be difficult to obtain on

short notice.

Q30. To the best of your knowledge, ha: any pre-operational testing
been conducted on the Catawba Unit 2 emercency diecs)
generators?

A30. (Berlinger) To the best of my knowledge, no pre-operational
testing has been conducted on the Catawba Unit 2 emergency

diesel generators.

Q31. Have any problems been detected in the Unit 2 EDGs of the sort
discovered in testing the Unit 1 EDGs?

A3l. (Berlinger) To the best of my knowledge, the Unit 2 EDGs have
not been tested or inspected. Therefore, problems have not yet

been identified.

Q32. When do you anticipate that pre-operational testing of the
Unit 2 EDGs will commence?
A32. (Berlinger) I anticipate that pre-operational testing of the

Unit 2 EDGs will commence in December 1984 or January 1985.

Q33. Upon implementation of the OGPP, would you conclude that the
0/R of the Unit 2 EDGs would be established?

A33. (Nesbitt, Kirkwood, Louzecky, Berlinger) If all pertinent
aspects of the 0G plan have been completed with satisfactory

results on the EDGs at Catawba Unit 2, then, in our opinion,
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these EDGs would be adequate to perform their intended design

and operational functions.

Does the Staff intend to require a showing by Applicants of
operability/reliability of the EDGs for Unit 2 similar to that
undertaken for the Unit 1 EDGs?

(Berlinger) If the OGPP is not accepted by the Staff and
implemented by the TDI Owners, including the Applicants,” by the
time of Catawba Unit 2 licensing, the Applicants will be
required to show the operability/reliability for Unit 2 EDGs

similar to that done for the Unit 1 EDGs.

Does the Staff believe that Applicants will, at the appropriate
time, be able to demonstrate the operability/reliability of the
Unit 2 EDGs for their intended safety functions?

(Berlinger) Based on the information learned through
Applicants' Unit 1 extended operational testing, inspections,
and return-to-service testing program, the OGPP analyses and
recommendations, and the review of Unit 1 diesels by PNL and
the Staff, the Staff believes that appropriate measures,
whether in terms of parts replacement, procedure changes,
enhanced maintenance and surveillance, or other steps

determined to be appropriate, can be taken.
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