LILCO, June 21, 1984

COCKETED

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before the Atomic Safety and Licensing Board

In the Matter of
LONG ISLAND LIGHTING COMPANY Docket No. 50-322 (OL)

(Shoreham Nuclear Power Station,
Unit 1)

N N St Nt St

LILCO'S RESPONSE TO SUFFOLK COUNTY'S
FILING CONCERNING LITIGATION OF
EMERGENCY DIESEL GENERATOR CONTENTIONS

‘ I. INTRODUCTION
LILCO objects to the County's Filing and moves the

Board to strike the County's Supplemental Emergency Diesel
Generator (EDG) Contentions I, II and III. LILCO reiterates
that it would not object to properly supported and
particularized diesel generator contentions. The Contentiuns
the County has propcsed, however, are vague and vnsupported.
'he Cuunty's Filing totally ignores the Board's Bench Order of
February 22, 1384, as extended by the Board's Oraers of April
20 and May 4, 1984, It is frivolous and vexatious; it
frustrates the narrowing of issues; and it is entirely evasive.
Justice requires that the unnecessary delay and needless

increase in the cost of this litigation cease.
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The introduction of the County's Filing incorrectly
and incompletely characterizes the Board's Bench Order of
February 22, 1984. The Board did initially find "that the
introductory paragraph, at least Contentions 1, 2 and 3 are
admissible as issues in controversy before us and that they
meet the standards for reopening the record to admit a new
contention."” Transcript of February 22, 1984 (Tr.), at
21,611-12, But the Board specified: (1) that the parties and
it were entitled to "informed litigation™ (Tr. at 21,616); (2)
that "a specification of the instances which the County would
depend on to prove its Contentions 1, 2 and 3 would have to be
provided after discovery, and prior to the time for preparation
of testimony, so the parties are not surprised as to what items
will be addressed in testimony” (Tr. at 21,617-18); (3) that it
"would prefer . . . a listing of the instances, a statement by
the County in support of why it thinks each instance has a
nexus to Shoreham” (Tr. at 21,620); (4) that, in some
instances, the County would have to make "a separate, more
detailed, showing" of some problem that "reflects so adversely
on TDi's abilities and quality and so on, that in the interest
of a proper litigation we should consider that item as evidence
of TDI's lack of confidence" (Tr. at 21,622); (5) that the
County include in its Filing "whate [sic) elements of the DRQR
should be added to the litigation, which might not already be
included under Contentions 1, 2 and 3" (Tr. at 21,620); and (6)
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that "the contentions as we had stated them in our June, 1983
order are superseded and subsumed within the present approach"
(Tr. at 21,628).

The County's Filing fails in three major regards.
First, despite massive discovery, the County has failed to set
forth with any more specificity than in its January Motion to
Admit Supplemental Diesel Generator Contentions (Supplemental
Contentions) the bases for its EDG Contentions. NRC
regulations and the case law make clear that the basis of a
contention must be set forth with reasonable specificity. See
10 CFR § 2.714(b); Duke Power Co, (Catawba Nuclear Station,
Units 1 and 2), LBP-82-16, 15 NRC 566 (1982). Thus, a
contention must include "a reasonably specific articulation of

its rationale . . . ," Catawba at 15 NRC 570. There must be

"either a reasonable explanation or plausible authority for
factual éessertions.” Cleveland Illuminating Co. {(Perry Nuclear
Power Plant, Units 1 and 2), LBP-£1-24, 14 NRC 175, 184 (1981).
The purpcse of the specificity requirerent it to put the
Applicant on notice as to what it must defend against or
oppose, Philadelphia Electric Co. (Peach Bottcw Atonic Power
Staticn, Units 1 and 2), ALAB-216, 8 AEC 13, 20 (1974), and to
enable the Applicant to "make an intelligent response."

Commonwealth Edison Co, (Quad Cities Station, Units 1 and 2),
LBP-81-53, 14 NRC 912, 916 (1981).
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Despite the time the County has had to refine its
contentions, and despite the mcre than 50,000 pages of
discoveryl/ it has amassed, the County still fails to meet the
specificity requirement in its latest Filing, depriving LILCO
of the notice to which it is entitled and of the ability to
make a meaningful response. The County's Filing in addition
flouts Judge Brenner's admonition to provide "a specification
of the instances which the County would depend on to prove its
Contentions 1, 2, and 3 . . . ," (Tr. at 21,617-18), so that
"everybody knows what points the proof has to be addressed to."
(Tr. at 21,635).

Seccnd, the County fails to provide the necessary
nexus to Shoreham for the items it lists in support of its
contentions, See (Tr. at 21,620; 21,621; 21,622; 21,623.)

Once again, the Couaty tocuses on diesel generators iﬁ marine
and industrial use without regard to dissimilarities to
Shoreham :n design, construction, maintenance and operatiocn.
The County merely ~epeats its indiscriminate lists of
occurrences or incidents invelving engines ditferent from those
at Shoreham. There s no good faith effort to demonstrate

whether these matters relate in any way to the Shoreham EDLGs

1/ This tabulation does not include information available to
the County such as the TDI Owners Group reports and
correspondence and meeting transcripts and NRC Morning and
Inspection Reports.
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and to the pertinent issues of this proceeding. Moreover, the
County ignores instances in which LILCO has made physical
changes to improve the engines and fails to show how the
engines it lists have anything in common with LILCO's modified
engines. The County also ignores improved QA/QC procedures
that ensure the reliability of the engines. Litigation of the
occurences cited by the County in its contentions would result
in try.ng many other collateral cases within the Shoreham
diesel lit gation.

Third, rather than delineating specific problems with
regard to the Design Review Quality Revalidation (DRQR) program
that relate to Shoreham, the County inappropriately attempts to
litigate generalized and vague allegations pertaining to the
Owners' Group program,

One ~omes away from the County's Filing with the
inescapable con-lusicn that it is yet another attempt to deleay
thnese proceedings in ordaer to prevent Shoreham's opening rather
than an attempt to litigate whether “here is reasonable
assurance that the Shoreham EDGs are re.iable. Instead of
specifics, the County offers sweeping generalizations. Instead
of properly focused contentions pertaining to whether the
present equipment is capable and reliable, the County raises
irrelevant issues of whether the old components were improperly
designed, and irrelevant matters pertaining to diesel generator

performance in marine and industrial applications. This
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transparent attempt to delay these proceedings should not be
countenanced by the Board.

Safety and reliability issues would not, of course,
go unreviewed if the Board were to strike the County's
contentions. That is the Staff's role. The role of the
intervenor, on the other hand, is merely to provide a check and
balance to the safety review process. In so providing, the
intervenor in NRC licensing proceedings has a basic obligation
to "structure [its] participation so that it is meaningful, so
that it alerts the agency to [its] position and contentions.”

Vermont Yankee Nuclear Power Corp. v. National Resources

Defense Council, Inc., 435 U.S. 519, 553 (1978). See also, In

the Matter of Pennsylvania Power & Light Co. and Allegheny

Electric Cooperative, Inc, (Susquenanna Steam Electric Station,

Units 1 and 2), ALAB-692, 16 NRC 9352 (1982). The County has
patently fa'led tc meet this obligation.

The County's consultants have had the benefit of a
plethora of ciscovery materials for menths., ©Notwithstanding
this, treir corsultancs have bee2n unavle or unwilling to
formulate opinions cn much of anything. This is evidenced by
testimony given in the depcsitions takenr as recertly as May.
For example, in his deposition, the County's metallurgist,
Robert N. Anderson [ormed no opinion as to whether or not the
metallurgy of the AE piston skirts was correct, Anderson

Deposition at 98 (Attachment 1); as to whether or not diesels
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at Shoreham are capable and reliable for fuel loading and low
power testing (Id. at 139); or as to any of the four categories
he was to study (Id. at 104). He indicates in his deposition
that other than some purely mechanical calculations he made for
Lloyd's Rules, he had done almost no other calculations. (Yet,
in the affidavit filed with County's Supplemental Contentions,
he offered numerous opinions on the adequacy of components
based on stresses they will suffer.) Dennis Eley, in his
deposition, preliminarily concluded that the crankshaft was
overrated but needed additional data before finalizing that
opinion., Eley Deposition at 119 (Attachment 2). He indicated
no final opinion on any individual components. Id. He was not
prepared to state that shot peening was inadequate on
replacement crankshafts. Id. at 143, 146-49. Aneesh Bakshi
only broadly commented based upon what he had hezrsd, but had no
opinion in component-by-component questioning. Baxshi
Deposition at 69-75 (Attachment 3).

This charade is hardly "meaningful part.cipation.”
Not only dves the County's pleading fail because it is
unsupported, the County's challenge of the Shoreham EDGs fails
because it has no basis in fact. Such dilatory tactics subvert
the entire adjudicatory process. They would be subject to
sanctions in federal court litigation and should not be

condoned in this proceeding.
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In sharp contrast, LILCO has in good faith undertaken
an overwhelming program to ensure the reliability of its diesel
generators. It has rebuilt its engines with components that
have undergone engineering analyses and that have been
certified to be suitable for operation for their intended
purpose. It has run expanded pre-operational tests to ensure
that the entire system and its components will perform in
accordance with their intended functions. It has reviewed
operating experience at other utilities and operating
experience in non-utility settings to ensure that similar
problems do not _xist with its engines. It has conducted
extensive analyses and inspections in additicn to the
preoperational testing to ensure the reliability of any
seemingly questicnable components. The County has had the
results of LILCO's efforts, yet has failed, not only to provide
its own results, but even to criticize specifically what LILCO
has done.

Under Part I1 of its Filing, the County claims to
consolidate and restate the admitted portions of EDG
Contentions I, II and III. Also, the County represents that it
will list the items or instances relied on. LILCO will
demonstrate that none of this results in "informed litigation,"
tells anyone what items "will be addressed in testimony," or

shows a "nexus to Shoreham."
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For the foregoing reasons, LILCO asks that the
County's proposed contentions be stricken, If, however, the
Board finds such relief to be inappropriate, the Board might
adopt a procedure used previously for Contention SC-FOC 7B.
Because of the vagueness of that proposed contention, the Board
required the County to file its testimony and undergo
cross-examination prior to the filing of testimony by LILCO and
the Staff. This procedure was designed to provide notice to
LILCO and the Staff of the precise issues to be litigated, an

element sorely lacking to date ir this proceeding.

I1, SPECIFIC RESPONSE
EDG Contention. The County continues to assert that

the EDGs are unreliable. LILCO has recognized problems with
the EDGs and has addressed them. Extensive evidence of
engineering evaluation, engine testing and inspectioas,
however, demonstrates that those problems have been addressed.
The County has been furnished witb this evidence.2/
Nevertheless, the Counly iqiorad the evidence in the iems
listed in support of its Contention. LILCO believes that

adequate and reasonable assurance exists that the Shoreham F)Gs

2/ In addition to depositions, Owners Group documents, and
the NRC reports mentioned above that have been furnished to the
County, LILCO also provided to the County in discovery the
preoperational test results, repair/rework requests and
deficiency reports which show specific results of testing and
evaluation,
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will perform satisfactorily, but objects to litigating the
issue based on the unparticularized, and in many cases
erroneous, items listed by the County. The injection by the
County at this late date of such unspecific issues is solely
for the purpose of harassment, unnecessary delay and needless

increase in the cost of litigation.

) 4 Crankshafts
A, Shoreham. LILCO objects to any litigation

by the County of the original 11" x 13" crankshafts in the
EDGs. Their design, rating or size is relevant only as they
relate to an evaluation of the adequacy of the replacement 12"
x 13" crankshafts. This alleged specification should be
stricken.

B. (1) Shoreham. Based on the specification
in the Filing, LILCO objects to litigation by the County o»f che
replacement crankshafts in the EDGs. This attempted
specification should be stricken.

Despite ample oprortunity and repeated direction by
the Board, the County totally fails to specify the particulars
tor its claim of inadequate design for operation at overload or
full load. LILCO has had numerous analyses performed that show
the replacement crankshaft meets the stress standards of the
Diesel Engines Manufacturers Association (DEMA) as required in

the crankshaft spocilication.l/ In addition, the American

3/ Failure Analysis Associates (FaAA) and Dr. Simon K. Chen
concluded that the crankshafts meet DEMA. See Evaluation of
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Bureau of Shipping (ABS) has certified the crankshaft. See
Attachment 4. The County has not furnished LILCO or the Boara
with any calculations to show the crankshafts are unacceptable.
Instead, the County continues to make aimless and
unsubstantiated allegations regarding the crankshafts in the
same manner as it did in its January Supplemental CTontentions.
The County also fails to support its conclusory

allegation that the replacement crankshafts "will acversely

affect and be affected by other engine systems, such as

bearings and piston pressures." (Emphasis added.) A broad,
vague statement of the issue followed only by an exemplary
"such as" is inadequate. Board Order Relating to Stipulation
by the NRC Staff and Shoreham Coalition, June 24, 1980, at 2
(regarding words "such as").

Moreover, there is no basis for the County's claims.
The analysis performed by FaAA takes into consideration the
affect of other relevant engine characteristics, such as piston
pressures, on the crankshaft. Specifically, FaAA considered

the stresses due to gas pressure loading. OQOwners Group Report
On_Shoreham Replacement Crankshaft at 3-7. LI'C0O also showed

(footnote continued)

Emergency Diesel Generator Crankshafts at Shoreham and Grand
Gulf Nuclear Power Stations prepared by Failure Analysis

Associates for the TDI Diesel Generator Owners Group (April 19,

1984) (Qwners Group Report On Shoreham Replacement Crankshaft)

and Chen Deposition at 89-107, respectively.
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in its Response to the County}s Supplemental Contentions that
the replacement crankshaft will not affect the main bearings.
As pointed out, the new crankshaft weighs only slightly more
than the original crankshaft which had not indicated any
excessive bearing wear. Furthermore, the weight of the
crankshaft is insignificant in comparison to the weight exerted
by the piston pressures, which were considered by FaAA.

The County's speculation regarding the replacement
crankshaft is emphasized by its suggestion that "shot-peening
of the replacement crankshafts may be detrimental." Shot
peening is a commonly accepted industry method to accomplish
the beneficial result of relieving tensile stresses.

B. (2) Commen. LILCO objects to any litigation by
the County of the incident involving Rafha Electricity Corp. in
Saudi Arabia. This item recites an occurrence relating to the
"crankshaft oil passage plugs on a replacement design
crankshaft.” Contrary to the February 22, 1984 Bench Order,
the County has not offered any nexus between this occurence and
Shoreham. In fact, there is nyne. The Rafha instance involved
oil passage plugs of a different design from Shoreham. LILCO
has not experienced any "inadequate crankshaft oil passage
plugs"” or "damaged pistons" from its replacement crankshafts.

The County failed to note the true, relevant common
occurrences. The County was furnished with a document listing

30 TDI engine experiences with the 12" x 13" crankshaft.
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Twenty-nine of those engines with the 12" x 13" crankshafts and
similar ratings have operated since their production in 1975
with no crankshaft failures. Of these 29 engines, five have
experienced more the 20,000 hours and 17 have experienced more
that 10,000 hours. One of the crankshafts (at Rafha) was
replaced, because of damage from an overspeed accident and not
because of a design or manufacturing deficiency.

In conclusion, the structural integrity of the
replacement 12" by 13" diameter crankshafts installed in the
EDGs at Shoreham has been extensively evaluated by testing and
analyses. As stated, the crankshaft meets the DEMA

‘ requirements and has been certified by ABS. The crankshafts
have a factor of safetv nf 1.48 without taking into account any
benefit of shot peening the crank pin fillets. The unrefuted
fact at the present time is that the replacement crankshafts

are suitable for unlimited operation in the EDGs at Shoreham.

See Owners Group Report On Shoreham Replacement Crankshaft.

2. Cylinder Blocks
A, Shoreham. LILCO objects to litigation by

the County of the cylinder blocks in the EDGs as the issue is
framed in this Filing. The County states that "cracks have

occurred in the cylinder liner landing area of all EDGs"4/ and

4/ Despite a recent inspection of the original EDG 103 block,
the County incorrectly characterizes where these cracks

(footnote continued)



-14-

"in the camshaft galley area of the blocks." Despite ample
opportunity and repeated direction by the Board, the County
totally fails to specify the significance, if any, of these
cracks.

The reference to a large crack propagating through
the front of EDG 103 is irrelevant and immaterial since this
cylinder block has concededly been replaced. The County
alleges that the new design is "unproven" and "has been
inadequately tested." This reference is abstract, hypothetical
and lacks the specificity to allow LILCO to avoid surprise as
to the items to be addressed in litigation. Tae new block is,
in fact, a proven design and has undergone extensive testing,
including tensile and chemical analysis of block test
specimens, metallography and eddy current inspection.
Furthermore, a block with heavier upper sections similar to the
new EDG 103 block first appeared in the R-5 prototype engine at
T™0I in 1979.3/ The R-5 engine has accumulated 5,622 hours,
with most operation far above the 611 horsepower per cylinder

rating of the Shoreham EDGs. In fact, the R-5 is rated at 850

(footnote continued)

occurred. In all three engines, initiation of cracks occurred
between stud hole and liner counterbore. On the EDG 103 the
cracks also extended from between the stud holes.

5/ The new block on Shoreham EDG 103 are basically the saue
as the R-5 engine.
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horsepower per cylinder. It has accumulated more than 1,070
hours at or above 935 horsepower per cylinder and more than
4,980 hours above the Shoreham rating. The heavy upper section
blocks have also been in the field since 1981 and have had no
reported problems in more than 12,000 hours of operation.

The County fails to give any explanation as to
how the block crack on EDGs 101 and 102 will affect their
reliability. The cracks were tested by liquid dye penetrant
and eddy current before and after being run at full load for
100 hours. The EDG 102 was also cycled through 100 starts and
reinspected. The cracks showed no evidence of propagation.
Furthermore, the indications of minor cracks in the camshaft
galley area of the blocks were present prior to the original
crankshaft failure and have also not propagated. Relph Caruso,
the NRC Shoreham Project Manager, also testified that the
Staff's consultants do not consider those cracks to be
significant. Carusc Deposition at 49. (Attachment 6).

The presence of cracks does not preclude ar engine
from performing reliably. As Clinton S. Mathews, Vice
President and General Manager of the Engine and Compressor
Division of TDI, testified, experience shows that engines can
operate safely with cracks or indications. Mathews Deposition
at 95-97 (Attachment 7).

B. Common. LILCO objects to any litigation by

the County of alleged cylinder block cracking in the 15
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cylinder blocks located on other TDI engines. The County's
Filing is totally devoid of any required specification of thcse
alleged cylinder block cracking incidents and their
comparability to the Shoreham EDG components. More
importantly, none of the R-4 and RV-4 blocks manufactured since
1968 have had cracks that have caused block failures or have

necessitated replacement.é/

3. Cylinder Heads

A. Shoreham. LILCO objects to any litigation
by the County of the original cylinder heads. Their design or
manufacture is irrelevant and immaterial.

LILCO can defend the adequacy of the design and
manufacture of the replacement cylinder heads based on
sufficiently particularized issues. LILCO objects however, to
going forward based on the broad claims made by the County.
Once again, despi;e ample opportunity and repeated direction by
the Board, the County totally fails to specify its claim about
the "inadequate design and manufacturing quality"” of the
replacement cylinder heads to withstand "satisfactorily thermal
and mechanical loads during EDG operation." This specification

should be stricken.

6/ The M.V. Pride of Texas required replacement of one of its
two blocks for reasons unrelated to block top cracking,
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Furthermore, the evidence clearly shows that the
current cylinder heads at Shoreham have been properly designed
and manufactured and will perform satisfactorily in service.
The cylinder heads at Shoreham were produced after 1980. Due
to improved casting process and QA/QC procedures implemented by
TDI after 1978, these replacement heads at Shoreham, as well as
elsewhere, have demonstrated very high quality. Moreover,
Shoreham also has in place a rigid QA/QC procedure to protect
against the receipt of any inadequate heads. LILCO's program
includes hydrostatic and liquid dye penetrant inspection of the
heads before they are installed. In addition, the field
performance of TDI heads produced since 1978 has been

excellent, See Evaluation of Cylinder Heads of Transamerica

Delaval Inc., Series R-4 Diesel Engines prepared by Failure

Analysis Associates for TDI Diesel Generator Owners Group (May

1984) (Qwners Group Report On Cylinder Heads).

B. Common. LILCO objects to any litigation by
the County of alleged "rejection rates" in the factory prior to
shipment. Such an issue is irrelevant and immaterial to
showing the cylinder heads are unreliable. In fact, the claim
shows that TDI has an improved QA/QC procedure in place to
prevent inadequate cylinder heads from being shipped to its
customers.

c. Common. LILCO objects to any litigation by

the County of cylinder heads it lists as "similar" to Shoreham.
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By its own admission, the County states that it has been unable
to ascertain whether those cylinder heads were manufactured
after 1980 and, therefore, whether they are similar to the
cylinder heads at Shoreham. On its face, this issue fails to
comply with the Board's requirement that a nexus be shown to
Shoreham. Furthermore, the additional QA/QC procedures LILCO
employed to ensure installation of acceptable heads makes
LILCO's situation dissimilar from others.

In summary, all of the cylinder heads at
Shoreham have been replaced with heads manufactured after 1980.
The fire decks of a number of these heads have been inspected
for casting defects, welding defects and thickness after
approximately 300 hours of operation, including 100 hours at
full load. No relevant indications or deviations were

reported, and these heads are suitable for unlimited operation.

(Owners Group Report On Cylinder Heads). Furthermore, LILCO

has initiated a barring over procedure recommended by the NRC
to detect leaks in the unlikely event a head were to leak. The
County has presented no specification to refute that the
extraordinary and conservative measures to assure the

reliability and safety of the heads have been unsuccessful.
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4. Pistons

A. Shoreham. LILCO obiects to any litigation
by the County of AF or AN piston skirts. Their design. rating,
size or manufacture is irrelevant and immaterial because the
Shoreham EDGs have type AE piston skirts. This specification
should be stricken.

B. Shoreham. Based on this vague
specification, LILCO objects to any litigation by the County of
the AE piston skirts. Despite ample opportunity and repeated
direction by the Board, the County totally fails to specify the
particulars of its claims as to the "inadequate design and
manufacturing quality" of the AE piston skirts "to
satisfactorily withstand operating conditions”; the alleged
alteration prior to installation; and the alleged inadequate
testing or unproven nature of the AE pistons. This alleged
specification should be stricken.

The type AE piston skirt is an improved skirt
design. The AE skirt provides additional material for support
of the loads in the stud boss area and improved stiffness and

strength over the AF design originally on the EDGs at

shoreham.’/ See Owners Group Piston Report.

7/ The AF type piston skirt evidenced linear indications in
the crown-to-skirt stud attachment bosses. The [nvestigation

;o F_an Pi n Skirts prepared by Failure Analysis
Associates for TDI Diesel Generator Owners Group (May 23, 1984
wners Group Piston Report), however, concluded that those
indications would not have propogated.
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The AE skirts have already demonstrated satisfactory
operating experience. They have operated over 300 hours in one
of the Shoreham EDGs, including 100 hours at full power
operation. The skirts were disassembled and reinspected using
eddy current and no defects were found. The replacement AE
pistons have also proven to be adequate in laboratory operation
and other field experience. Strain gage testing of the AE
pistons demonstrated the stresses to be within acceptable
limits. The R-5 prototype engine at TDI operated 622 hours at
935 horsepower per cylinder, or 2,000 psi firing pressures,
using two AE pistons.g/ A l6-cylinder engine in Kodiak,
Alaska, has been operating with a full complement of AE pistons
since mid-1982, and has accumulated more that 11,400 hours to
date with no AE piston problems.g/ Two marine l16-cylinder
engines equipped with AE pistons have accumulated approximately
1,500 hours with these pistons and have reported no problems.

Lastly, the assertion by the County that the
type AE piston skirts were altered prior to installation at
Shoreham contrary to the requirements of 10 CFR Part 50,

Appendix B is incorrect. Prior to shipment from the factory,

8/ The piston skirts at Shoreham are not subjected to stress
levels this high. The firing pressures of the Shoreham EDGs
are 1,650 psi.

9/ The Shoreham EDGs will see far less service than these
skirts which are operating satisfactorily.
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fins or excess material from the casting process were
identified around the inner rim of the piston skirts. Fins are
a normal product of the casting process and are no indication
of a design or manufacturing deficiency. The fins were ground
out prior to shipment from the factory according to normal
practice in order to avoid the possibility that this extra
material could act as a stress riser. This process, however,
was not an unauthorized alteration of the piston skirts
contrary to Appendix B. It was performed by qualified
personnel. The piston skirt was inspected prior to shipment
and accepted by LILCO in accordance with authorized Appendix B
procedure. Furthermore, Mr. Caruso testified that the Staff's
consultants thought the process was "an acceptable" and "right
thing to do." Caruso Deposition at 41. (Attachment 6).

In conclusion, the County has given no adequate
basis for showing that the type AE piston skirt in the Shoreham

EDGs should be litigated. Moreover, the Qwners Group Report On

Piston Skirts concluded, based upon the results of inspections
of engine-operated AE skirts and upon the results of stress
analysis that the AE skirts are adequate for unlimited life.
The County has not set forth any specific showing that
contradicts this conclusion.

e ommon. LILCO objects to any litigation by
the County of Apex Marine or U.S. Steel incidents. They
involve piston crowns, not piston gkirts, which are the subject

of the County's specification.
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9 Other Components

LILCO objects to any litigation by the County of
theoretical and hypothetical "other components." Despite ample
opportunity and repeated directions by the Board, the County
totally fails to specify any "other component." Their
injection into this proceeding is solely for the purpose of
harassment and unnecessary delay. No one could reasonably be
expected to reply to the references to "components" disclosed
in "Board Notifications, the TDI Owners Group program reports
and documents and the NRC Morning Reports and Inspection
Reports.” This universe more than likely includes every EDG
component, The Board and LILCO clearly are not "informed" by
this sort of open-ended issue. This issue lac'., "specification
of the instance," and demonstrates that the County is not
engaging in a good faith effort to litigate the reliability of
the Shoreham EDGs. Accordingly, the specification should be
stricken.

The County should be allowed to litigate only
claims regarding specific problems with specific components.
The County lists components that it "will also refer to" in
support of its contention. The County must, at the very least,
be limited to such a specific list. Tie Board has previously
indicated that a broad statement followed bv such indications
of "not limited to" &nd "etc." are nct acceptable. Prehearing

Conference Transcript of October 11, 1977, at 63-64.
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A, Connecting Rod Bearing Shells

(1) Shoreham. LILCO objects to any litigation
by the County of incidents involving the prior connecting rod
bearing shells or rejections of some new 12" diameter bearings
and limitation of use of others. The original bearings have
been replaced with a different design, and the rejections
evidence a procedure in place to guarantee acceptable bearings.
This alleged specification should be stricken.

The old bearing shells experienced stress fractures
caused by the relationship of the bearing size to the 11"
journal, bearing overhang and casting discontinuities above an
acceptable criteria. A change in the diameter of the
replacement crankshaft from 11" to 12" changed the relationship
between the bearing and the journal, creating a larger surface
area to support the bearing and modified the edges of the
bearing shell to correct the overhang condition. Both changes
reduced the pressure on the bearing. Based on fracture
mechanics analysis, an acceptance criteria for discontinuities
was developed and radiographics testing was and is performed on

all new bearingslg/ to assure complicance with the acceptance

criteria. See Design Review of Connecting Rod Bearing Shells

10/ The Owners Group report recommended radiographic
inspection on a sampling plan. LILCO, however, is inspecting
100% of the bearings. The County states that 14 of the new 12"
bearings were rejected or limited, but fails to note it was the
result of this detailed, extensive inspection procedure.




-24~

For Transamerica Delaval Enterprise Engines prepared by Failure

Analysis Associates for TDI Diesel Generator Owners Group
(March 12, 1984)(Owners Group Report On Connecting Rod Bearing
Shells). All bearings were replaced under this acceptance
criteria. Thic procedure preclucdes the possibility of
unacceptable bearings being installed at Shoreham. The County
provides nc basis for contradicting the fact that this

particular problem has been remedied.

(2) Common

The County cannot establish a relationship between
any other occurrence and Shoreham, LILCO's radiographic
inspection is unparalleled in nonnuclear applicaticns of the
TDI engine and, as described, precludes any similar bearing
problems.

In conclusion, the design review shows that the
new 12" diameter connecting rod bearing shells recently
installed in the DSR-48 diesel generators are predicted to have
a fatigue life of 38,000 hours at full load. This far exceeds
the hours that are required during the 40-year service life of
a nuclear power station., Thus, it has been concluded that the

connecting rod bearing shells will function reliably in nuclear

standby applications. OQwners Group Report On Connecting Rod
Bearing Shells. The County has specified no issue to

contradict this conclusion,
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B. Engine Bases
The County lists no occurrence at Shoreham to
support this specification. LILCO objects to any litigation by
the County of incidents elsewhere. This purported
specification should be stricken.

The County has evidently abandoned its Supplemental
Contention that indications and cracks found in the base plates
of EDGs 102 and 103 were a design deficiency. Therefore, the
County should not be allowed to continue litigating this issue
merely based on three instances unrelated to Shoreham. The
County evidently agrees with the conclusions of the Owners
Group report that the cracking of the engine bases at Shoreham
resulted from maintenance problems and the EDG 102 crankshaft

failure (not design or operation) and that the identified

cracks have not propagated. See Desiqn Review of Engine Base

i B : c For T ica Del | Di | Engi
prepared by Failure Analysis Associates for TDI Diesel
Generator Owners Group (April 1984)(Qwners Group Report On
Engine Base).

Again, the County's Filing fails to specify the
causes of the problems cited on other TDI engines and their
applicability or nexus to Shoreham., All three of the
occurrences listed by the County have no relationship to the
contentions of overrating or undersizing, design deficiency or

manufacturing deficiency at Shoreham. Approximately five years
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ago, the engine base of U.S. Coast Guard DSR-4 S/N 77020/27
(incorrectly reported as 72033), cracked as a result of
inadequate torquing of main bearing caps. Repairs were made
and adequate torque was apr Lied. The repaired parts are still
in service. The cause and type of base failure at Anamex is
unrelated to the base cracking at Shoreham., Furthermore, the
design and loadings of the two bases are not similar., The
cracking of the Rafha base occurred as the result of an
overspeed accident mentioned above. A new crankshaft was
installed in the existing base, and it is still in operation
after more than 10,000 additional hours.

In summary, structural analysis has been carried out
on the base assemblies of DSR-48 EDGs at Shoreham. Adequate

margins of safety for ultimate and fatigue loading were found

in all cases. Qwrners Group Report On Engine Base.

C. Cylinder Liners

(1) Shoreham. LILCO objects to any litigation
By the County of cylinder liners based on the present
specification, which is lacking in sufficient detail to permit
informed litigation., It should be stricken,

The County merely reiterates from its
Supplemental Contentions that cracks and pitting have been
found in the cylinder liners at Shoreham., Without further

evidence in the instant Filing, however, the County is claiming
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that this evidences not just a design deficiency, as it earlier
alleged, but also overrating and undersizing and a
manufacturing deficiency.

LILCO continues to object to this issue because
the County still provides inadequate bases to support its
contention. First, only one crack has been found in the
cylinder liners at Shoreham and that was determined to be the
result of an isolated manufacturing defect. second, pitting
has occurred on the cylinder liners of all three EDGs, but
there is no basis to support the contention that it is a result
of overrating and undersizing, a design deficiency or a
manufacturing deficiency. Furthermore, pitting in the cylinder
liners has not adversely impacted the operation of the EDGs
throughout the factory test runs or site preoperational test
program. Finally, LILCO elected to replace the affected
cylinder liners which is a normal maintenance procedure. See
Affidavit of John C. Kammeyer attached to LILCO's Response to
County's Supplemental Contentions filed January 27, 1984,

(2) Common. Two of the "common"™ cylinder liner
occurrences listed by the County involve marine applications,
As stated, the nuclear and marine applications of the TDI
engines are significantly different. Therefore, a special
showing of nexus is required. One of the most noteworthy
differences is the number of service hours expected in nuclear

applications versus the service actually experienced in marine
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applications. For instance, almost all M. V. Gott cylinder
liners remained in service after five complete seasons
totalling more than 20,000 operating hours. Nuclear EDGs will
never experience that type of operation. As to the other
occurrences, they appear to be isolated. Out of more than
3,500 cylinders of R-4 and RV-4 engines, cylinder liner

cracking is almost unheard of and detrimental scuffing is rare.

D. Connecting Rods

(1) Common. LILCO objects to any litigation by
the County of the Copper Va iey Electrical Association
incident. The County makes no effort to show a nexus to
Shoreham. Also, Shoreham has never experienced any problems
with connecting rods. This contention should be stricken.

The Copper Valley instance represents one known rod
failure out of the more than seven hundred in-line R-4
connecting rods manufactured with identical or near identical
upper end design since 1968. It shou'i be noted that the RV-4s
have the same upper end and have never suffered a similar
failure. This means that the failure is one out of more than
three thousand five hundred upper ends. Further, the design
remains virtually unchanged sin.» 1954. Since that time, five
hundred engines (six thousand upper rod ends) have been
manufactured with the Copper Valley failure as one of a '.ind,

It insults LILCO and the Board to list such a "common"

instance.
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Moreover, FaAA evaluated eight of the replacement
connecting rods at Shoreham and found no discontinuities. They
concluded that there is no substantial risk of fatigue failure
on the in-line connecting rods in place at Shoreham. See

Design Review of Connecting Rods of Transamerica Delaval Inline
DSR-48 Emergency Diesel Generators prepared by Failure Analysis

Associates for TD! Diesel Genrator Owners Group (April 1984},

E. Cylinder Head Studs
(1) Shoreham. LILCO objects to any litigation

by the County of cracked studs. Contrary to the County's
specification, no studs cracked at Shoreham. This
spe~ification should be stricken.

(2) Common. The County cites as a common
instance broken studs in two DSR V-20-4 engines at the City of
Homestead. Once again, the County has failed to show a nexus
between this occurrence and Shoreham. Furthermore, no cylinder
head stud failures are known to have occurred in any nuclear
EDGs, including Shoreham. Also, when LILCO replaced the heads,
a new, improved stud design was incorporated. The Owners Group
concluded that both the new and old stud designs were adequate
for given service conditions and that the failures associated

with the old head stud design in nonnuclear service were most

likely attributable to insufficient preload application, not

design or manufacturing. See Emergency Diesel Generator
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Cylinder Head Stud Stress Analysis prepared by Stone & Webster
Engineering Corp. for TDI Owners Group (March 1984). LILCO has

in place adequate preload procedures using calibrated torque
wrenches to insure proper preload.ll/ These procedures
distinocuish Shoreham from any non-nuclear experience where no
assurance necessarily exists that the studs are properly

preloaded.

F.  Turbochargers

(1) Shoreham. LILCO objects to any litigation
by the County of the old prelubrication system on the Shoreham
EDG turbochargers. The design of the original lubricating oil
system is irrelevant and immaterial. LILCO stated in its
Response to the County's Supplemental Contentions, shortly
after the thrust bearing failure, that it did not object to
litigating the prelubrication system for the turbocharger
thrust bearings. At that time, however, LILCO had not had an
opportunity to investigate this matter, Over the last several
months, LILCO has identified the problem with the
prelubrication oil system and has taken stepz to resolve it,
As LILCO pointed out in its earlier Response, the purpose of

preoperational testing is to identify and correct such

11/ The procedures and documentation to ensure proper torquing
are found in the LILCO repair rework requests, which were
furnished to the County during discovery.
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problems. LILCO is currently using free flow prelubrication of
the bearings during testing in order to avoid excessive wear.
LILCO objects, at this time, to litigation of an issue that has
been adequately remedied. This alleged specification should be
stricken,

(2) Common. The County cites as a common
instance the failure of three turbochargers at Kuosheng. The
County fails to show, however, whether these failures were due
to a lubricating oil system problem similar to Shoreham. The
County has failed to provide the appropriate nexus, and LILCO
continues to object to the use of such "common" instances.

In summary, FaAA concluded that the Elliott
Model 90G thrust bearings are adequate for nuclear standby
service, including preoperational testing and up to 40
automatic fast starts without the benefit of any
prelubrication. To assure adequate service, FaAA made certain

recommendations that have been adopted by LILCO., See Design

Delaval DSR-48 and DSRV-16 Emergency Diesel Generator Sets
prepared by Failure Analysis Associates for TDI Diesel
Generator Owners Group (May 1984). The County provides no
evidence and offers no explanation contradicting the adequacy
of the new procedures to avoid turbocharger thrust bearing

failure.
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6. in n n izing of ED

The County claims that it will trace the development
of the engines to show that they are overrated and undersized
and not sufficiently tested. LILCO objects to this contention
because it is overly broad and irrelevant to the reliability
and adequacy of the EDGs currently installed at Shoreham. The
County appears merely to be reiterating its general contention
without further specific proof. Furthermore, as the Board
indicated in its February 22, 1984 Bench Order, litigation of
such broad issues will be sufficiently included in the
litigation of specific contentions and would not likely change
the result to be reached under those contentions. Tr. at
21,613-614. The County has given no bases as to why that
rationale does not apply here.

The County goes on to claim that the Shoreham

EDGs "are effectively new prototypes which have been
inadequately tested and inspected." The County does not
specify what tests or inspections it considers inadequate and
gives no basis for this sweeping generalization. The Shorsgham
EDGs have undergone 1000 hours of extensive and expanded
preoperational testing and post -operational disassembly
inspections to verify that nothing had been missed during
preoperational tostinq.lz/ In addition, the EDGs have

Lﬁ/ The expanded preoperational testing program is outlined in
the Diesel Recovery Program, Section VI, which has been made
available to the County, §ee SNRC-1003, January 6, 1984,
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undergone analyses and inspection by the DRQR. The actual
tests and inspections performed are tco numerous to reiterate
here, but are listed and described in each Owners Group report
made available to the County. The testing, analyses and
inspection performed on the Shoreham EDGs far exceed any NRC
requirement.

The County has had access to preoperational test
results and Owners Group documents but has not even attempted
to particularize anywhere the bases for its contentions that
the engines are not adequately tested and inspected. The
actual testing and inspection performed on the Shoreham EDGs
have been too extensive to expect LILCO to divine what
particular aspects the County is allegedly criticizing.
Allowing the County to continue with such broad allegations is
truly litigation by surprise and is totally unnecessary. If
the County ever intended to go forward in good faith with this
litigation, it has had ample discovery and ample time to
formulate more specific issues of concern. This alleged

specification should be stricken,

111, TDI DIESEL
GENERATOR OWNERS GROUP PROGRAM PLAN

LILCO objects to Part III of the County's Filing and
moves that it be stricken., Rather than presenting evidence of
specific problems about the review of any particular component,

the County suggests that the overall scope and implementation
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of the TDI Diesel Generator Owners Group Program Plan (Owners
Group Program) be added as an issue to this litigation. The
County's contentions concerning the Owners Group Program are
vague, excessively broad and unrelated to the question of
engine reliability. The County does not even attempt to link
any of its contentions regarding the Owners Group Program to
problems with the diesels. Rather, the County seeks broad,
unfocused litigation of the entire Owners Group Program. These
contentions should not be admitted.

The issue in this proceeding is the reliability of
the Shoreham EDGs to perform their intended functions. The
Owners Group program provides a framework for analyzing the
reliability of the engines. The Owners Group Program itself,
however, should not be an issue in this litigation.

The entire focus of the County's contentions about
the Owners Group program is misplaced. The County should set
forth specific concerns it has about those components and
specifically identify the relationship between alleged
deficiencies in the Owners Group Program and the problem with
the components. LILCO strongly opposes unfocused litigation
about the overall scope of the Owners Group Program, because
such litigation will not resolve questions about the
reliability of the EDGs. Such litigation will merely delay

these proceedings.
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In addition, to the extent the County seeks to raise
questions about the procedures followed by the Owners Group
Program, the County has not raised these issues in a timely
manner. LILCO first informed the County of its intention to
conduct a design review of the diesels on November 3, 1983.
Over the next several months LILCO gave the County information
on review procedures and test programs that would be followed.
In early January 1984, the County was provided copies of the
DRQR program description, copies of DRQR procedures and a list
of the components to be reviewed. If the County wanted to
raise broad questions about the procedures to be followed by
the Owners Group program, i. should have raised them in its
Motion to Admit Supplemental Diesel Generator Contentions,
filed January 27, 1984, rather than waiting until now., The
County's Filing is untimely and should be stricken for that
reason alone.

In any event, LILCO does not believe it is
appropriate to litigate the Owners Group Program procedures in
the abstract. The County's contentions are excessively vagque
and do not give LILCO notice of what facts the County intends
to prove to support its contentions. If the County has any
specific evidence that a problem exists with any components
reviewed by the Owners Group Program, the County should present
that evidence to the Board. In the absence, however, of some

nexus between alleged deficiencies in the Owners Group Program
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and established problems with components of the diesels, an
unfocused litigation concerning the adequacy of the Program

itself will serve only to delay and confuse these proceedings.

A. Alleged Deficiencies in Scope and Implementation

of Owners Group Program

No response is required to those areas of Part III

describing the Shoreham Diesel Generator Recovery Program, the
DRQR and the Owners Group Program. Suffice it to say that all
of these efforts, when coupled with the pre-operational testing
program and post-testing inspections, have confirmed that the
Shoreham EDGs are capable and reliable to adequately perform
their required functions.

1. The County alleges the Owners Group Program
addresses the design of individual components only and not the
interaction of components and systems in the engine as a whole.
There is no basis for thi. claim. Component interaction is an
integral part of the Owners Group Program analysis. The Owners
Group Program does not analyze each component in a vacuum.
Rather, the Owners Group Program analyzes how each component
functions in the engine and how other portions of the engine
interact with the component. In addition, overall engine
reliability is guaranteed by the pre-operational testing
program., The test program guarantees that the engine as a

whole will operate properly.
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This issue was specifically addressed at the February
10, 1984 meeting between the NRC Staff and the Owners Group.
The Owners Group representatives explained at that meeting that
the analysis of the engine was designed to consider system
interactions. See Transcript of Febr:ary 10, 1984, Meeting
Between NRC Staff and TDI Owners Group, at 32-36. (Attachment
8). A representative of the County attended this meeting

The County also alleges that no systematic
methodology for the classification of safety significance of
engine components was employed by the Owners Group. There is
no basis for this claim. The entire engine is a QA Category I
item. In addition, each component was classified in one of the

following categories:

) lanif] : Fail

A Failure can result in immediate
shutdown of engine or prevent startup
under emergency conditions.

B Failure can result in reduced capacity
of engine or result in eventual failure
of a Class A component if not detected.

C Failure does not significantly impact
the ability of the engine to meet its
load requirements.

The classification system is explicitly stated in the

Owners Group Program Plan, which was provided to the County
months ago. §See TDI Diesel Generators Owners Group Program

Plan DG-2 at 4 (Attachment 9). Therefore, contrary to the
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County's assertion, a systematic methodology for classification
of components was used by the Owners Group. Furthermore, the
County was awvare of what components were being analyzed in
January, 1984. 1If the County objected to the component
selection, that objection should have been raised in the
County's Supplemental Contentions,

2(a). The County alleges the Phase | design reviews
are incomplete in that the task descriptions address only the
particular form of past failures. LILCO objects to this
contention on the grounds that it is irrelevant, Phase |
reports were not designed to consider all functional attributes
of the engine. Phase | reports wvere designed to address known
problems with the engines. The Owners Group Program Plan
specifically states:

the first major program element of the TDI

Diesel Generator Owners Group is the
resolution of generic known problems.

See TDI Diesel Generators Owners Group Proqram Plan
Section III.A, at 1., Furthermore, the County has failed to
specify any potential forms of failure that should have been
considered. In the absence of any specificity, there ig no
substance to the County's contention,

2(b), The County alleges that the task description.
do not address the evolution of component designs, thereby
inadequately ansessing design changes. LILCO objects to this

contention on the grounds that it is irrelevant to any issue in
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this proceeding. The issue in this proceeding is whether the
TD! emergency diesel generators, as designed and currently
installed, are capable of performing their jobs. The issue to
be determined is whether the present design of a component is
adequate, not the evolution of the component design.
Furthermore, there is no basis for the County's claim,
Many of the reports address design evolution in jreat detail.
For example, the piston skirt report discusses the evolution of
the design of the current AE piston skirt from the original AF

piston skirt design. See Owners Group Report On Piston Skirts.

2(c). The County alleges that some functional
attributes and evaluations in the task descriptions are not
discussed in the Phase I reports. LILCO objects to this
contention because it is excessively vague. The task
descriptions listed in the Owners Group Program Plan were
preliminary descriptions that were developed prior to
full-scale review of the engine. The analysis of the engine
was not limited to the attributes listed in the task
descriptions. As representatives of the Owners Group explained
in the February 10, 1984 mecting with the NRC Staff, the
attributes listed in the task descriptions were merely
preliminary and were expecteu to change as actual analysis of
the engine progressed. All necessary attributes associated
with known generic problems were reviewed and discussed in the

Phase I reports. See Transcript of February 10, 1984 Meeting
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Between NRC Staff and TDI Owners Group, at 25-32. (Attachment
8). In addition, the County has not specified a single
instance in which the analysis of a Phase I component is
inadequate.

3. The County alleges that deficiencies in engine
components experienced at non-nuclear facilities were not
systematically obtained and assessed during the Owners Group
Program reviews. LILCO objects to this contention. The County
does not even attempt to show how this contention impacts on
the adequacy of the review of LILCO's diesels. In addition,
there is no basis for the County's allegations. The Owners
Group Program obtained all nuclear and non-nuclear experience
that was available and reviewed this exper ' .nce. This
information was systematically analyzed ¢« part of the Owners
Group Program. A computerized component tracking list (which
is not attached as an exhibit because it is approximately 500
pages long, but which has been provided to the County)
documents all available component experience, whether nuclear
or non-nuclear.

Further, as Dr. Carl Berlinger noted in his
deposition, and as the County pointed out in its Filing, the
records kept about engines in non-nuclear service are
frequently inadequate to make information about those engines
meaningful. Without proper ~ tumentation, information about
diesels in non-nuclear servi.e is of extremely limited value.

Berlinger Deposition at 64-71. (Attachment 10).
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4(a). The County alleges that inspection commitments
in the Owners Group Program were poorly defined and acceptance
criteria were often lacking. LILCO objects to the excessive
vagueness of this contention. Inspection and acceptance
criteria are addressed in individual Owners Group Program
reports. The Owners Group Program Plan did not, nor could it,
detail specific inspection and acceptance criteria for each
component. These criteria are discussed in individual
component task descriptions. Acceptance criteria did not
previously exist for certain components and had to be developed
by thr Owners Group Program. Details concerning inspection and
acceptance criteria for individual components are provided in
individual Owners Group reports. For example, conservative
acceptance criteria for porosity, or voids, in cast aluminum
bearing shells were developed by the Owners Group Program in
the course of the review of the connecting red bearing shells.

See Owners Group Report on Connecting Rod Bearing Shells,

Section 5.3 (Attachment 11). 1In addition, the County has cited
no instance where alleged poorly defined inspection or
acceptance criteria has caused a problem with a component.
4(b). The County alleges the Owners Group Program
commitments do not adequately define precise inspection scope
and inspection techniques. This contention has no merit. The
Owners Group Program Plan is a general document describing the

scope of work to be performed. Details concerning inspections
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are contained in the Cwners Group reports and in the component
task descriptions. The reports contain details of how the
component was inspected and the criteria applied to determine
vhether the component was acceptable.

4(c). The County alleges the Owners Group has not
taken into account manufacturing deficiencies of TDI in the
formulation of inspection procedures. LILCO objects to this
contenticn because it is excessively vague. There is also no
basis for the County's contention. Inspection procedures
developed by the Owners Group specifically take into account
TDI's maufacturing deficiencies. For example, cracks have been
discovered in the valve seats of many cylinder heads
manufactured by TDI prior to 1980. This cracking has been
attributed to problems with TDI's manufacturing process. See

Owners Group Report on Cylinder Heads. The cylinder head

report specifically provides inspection procedures that are
designed to detect any defective cylinder heads. Specifically,
the report recommends that all heads manufactured prior to 1980
should be inspected by liquid penetrant and/or magnetic
particle testing, and fire deck thickness should be
ultrasonically measured. In addition, the heads should be
regularly checked for leaks. For heads manufactured after
1980, sample inspections of all heads by the methods described

above is recommended. See Qwners Group Report on Cylinder

Heads, Section 4., (Attachment 12).
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4(d). The County alleges that the inspections
specified are not adequate to disclose latent defects. LILCO
objects to this contention. The County has not specified how
or why LILCO's inspection procedures are inadequate, nor has
the County suggested any component that has a latent defect
LILCO has failed to discover. LILCO has employed a wide range
of state of the art inspections designed to discover all
possible defects. The pre-operational test program is designed
to identify defects that may have been missed by original
inspections. Post-testing inspections provide further
assurance that all defects have been discovered. The cylinder
head inspecticn procedures discussed in Paragraph 4(c) above,
are but one example of LILCO's efforts in this regard. The
County's allegation is excessively vague and not linked to any
identifiable problem at Shoreham.

4(e). The County alleges that document reviews based
on suspect and incomplete TDI records have been relied upon to
substitute for actual physical inspection of components. LILCO
objects to this contention on the grounds that it is
excessively vague. The County points to no specific instances
to supports its contention. This contention is also refuted by
the Owners Group Program Plan itself. In Section IV, page 1,
the Plan describes the extent of the reliance on TDI

information.
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It is significant to note, that, while TDI drawings
and certain TDI information is being used as input to
the DR/QR Program, the actual technical evaluations
are being performed independent of TDI thereby
providing an independent verificaton. TDI will be
kept in the review and comment cycle in order to take
into account their engine and component specific
expertise.

The County provides no evidence to support its contention.

4(f). The County contends that the inspections
conducted at Shoreham after engine testing have been
inadequately specified in the Program Plan. LILCO objects to
this contention on the grounds that it is excessively vague and
repetitive of earlier, unsupported contentions. In addition,
there is no basis for this contention. As previously noted,
the Owners Group Program Plan is a summary of the program to
review the adequacy of the diesels. It was never contemplated
that the Program Plan itself would contain every detail
concerning inspection procedures. As stated in response to
Paragraph 4(b) above, details of inspection techniques are
contained in component task descriptions.

4(g). The County alleges LILCO failed to utilize
appropriate non-destructive examination techniques, but instead
relied heavily on simple visual inspection. LILCO objects to
this contention on the grounds that it is excessively vague and
is not related to any particular component of the engine. In

addition, there is no basis for this contention. LILCO did not

rely solely on visual inspections. LILCO relied heavily on
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appropriate non-destructive examination techniques, including
ultrasonic testing, liquid dye penetrant testing, eddy current
testing and other forms of non-destructive examination. For
example, cylinder heads are inspected by ultrasonic measurement
of fire deck thickness, liquid penetrant and/or magnetic
particle inspection, and hydrostatic testing. Details of
inspections are provided in the report on each component. See,

e.g., Owners Group Report on Cylinder Heads, Section 4
(Attachment 12); Owners Group Report on Ccnnecting Rod Bearing

Shells, Section 2 (Attachment 11).

4(h). The County alleges inspection commitments are
not assured for spares and maintenance parts, thereby providing
the potential for quality degradation in the future. There is
no basis for this allegation. LILCO is committed to the
continued inspection of replacement parts. Spare parts for all
critical engine components that have experienced problems in
the past will continue to undergo inspections specififed by the

Owners Group to ensure continued quality. See, e.q., Owners

Group Report on Connecting Rod Bearing Shells, at 6-2 (March
12, 1984) (Attachment 11).

5(a). The County alleges the Owners Group Program
does not require demonstration that the engine and components
will meet the FSAR or procr~ement load specification. There is
no basis for this contention. The expanded pre-operational

testing program for the Shoreham diesels demonstrates the
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engines are capable of meeting the load conditions described in
the FSAR. All components have been tested to meet operational
conditions and the engines have been subjected to, and passed,
integrated electrical tests, mechanical tests and qualification
tests. The expanded pre-operational test procedures were
submitted to the NRC before testing began. The county has been
furnished the results, including the specific test details, of
the pre-operational test program. Despite this fact, the
County does not specify a single instance in which a test was
allegedly deficient.

5(b). The County alleges the Owners Group Program
does not consider lifetime performance requirements at full
engine rating. There is no basis for this allegation. The
Owners Group reports specifically address the question of
component life. All components are assessed for their ability
to meet their lifetime performance requirements. The actual
service life of the Shoreham diesels is anticipated to be
approximately 4,600 hours. See Affidavit of John C. Kammeyer
(Attachment 13). Component reliability for expected service is
specifically discussed in each report. For example, the report
on connecting rod bearing shells ~<timates that the bearing
shells have an expected service life of 28,000 hours, which is

well in excess of the expected hours of operation of the

diesels. See Owners Group Report on Connecting Rod Bearing

Shells, Report at iv (Attachment 11). 1In addition, the County
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has provided absolutely no basis for concluding that any
component will not operate reliably for the expected life of
the engines.

5(c). The County alleges the Owners Group Program
does not document the possible use of maintenance and
inspection requirements as a substitute for acceptance
standards. LILCO objects to this contention. The contention
is so vague that LILCO is unable to formulate & response.

5(d). The County alleges that the safety significance
of TDI design and manufacturing product improvements which were
deferred were not included in the assessment of engine
reliability. LILCO objects to this contention on the grounds
that it is excessively vague and does not inform LILCO of the
facts the County intends to prove. All TDI product
improvements were assessed by LILCO, and LILCO implemented all
product improvements that were necessary to ensure engine
operability and reliability. The issue in this proceeding is
the condition of the engines as they now exist. The County
does not specify a single defrrred improvement about which it
has particular concern, nor does the County provide a basis to
conclude that any deferred improvement will affect engine
operability.

6. The County alleges that sample inspections relied
upon in the Owners Group Program were not appropriate because

the pattern of QA/QC deficiencies indicates there may be
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significant differences in the as-manufactured quality of EDG
components. LILCO objects to this contention because the
County does not even attempt to specify the components to which
it refers. In additioin there is no basis for this contention.
LILCO conducted 100% inspections of critical components where
necessary. One hundred percent inspections were performed on
all connecting rod bearing shells, cylinder heads (hydrostatic
tests), push rods, fuel oil injection tubing, cylinder head
stud torques, rocker arm capscrew torques, airstart valve
capscrew torques, crankshafts, wiring and terminations and
cylinder blocks. In the absence of any specific details by the
County, LILCO is unable to respond in more detail to this
contention.

7(a). The County contends testing was inadequate to
establish the quality of the engine because the program does
not satisfy the start-up qualification requirement of IEEE-387.
LILCO is unable to respond to this contention because it is so
vague that LILCO has no idea what the County means nor what
facts the County would prove to support the contention.

7(b). The County alleges the duration and duty cycle
of the testing program is inadequate to establish engine
reliability. LILCO objects to the excessive vagueness of this
contention. The testing program specifies exactly what loads
and cycles the engines are subjected to during operation. The

tests conducted establish that the engines are capable of
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meeting these conditions. In addition, the tes ‘ng program
meets the requirements of IEEE-383 and NRC Reg. Cuide 1.108.
The details of the pre-operational electrical and mechanical
test have been provided to the County previously. To the
extent the County has specific objections about the tests,
those objections should have been raised. Vague objections
such as those raised here provide no notice to anyone of what
the County wants to litigate.

7(c). The County contends the effects of ambient
temperature and humidity variations were not adequately
addressed by the Owners Group testing program. There is no
basis for this contention. Pre-operational test criteria
specifically address ambient temperature and humidity. The
results of these tests are contained in the pre-operational
test reports that have been provided to the County.

7(d). The County alleges the Owners Group Program
failed to demonstrate environmental and seismic qualifications
of the engines as required by GDC-4, IEEE-323 and IEEE-344.
LILCO objects to this contention on the grounds that it is
irrelevant. There has been nc contention that the engines
failed to meet environmental or seismic qualifications. This
issue was not addressed in the Owners Group Program because
these issues do not relate to engine reliability. The County
has not alleged, nor is it able to allege, that the engines do
not meet the environmental and seismic qualifications required

by GDC-4, IEEE-323 and IEEE-344.
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8. The County alleges that the Owners Group Program
reviews have not taken into account the inspection deficiencies
identified by the NRC's vendor inspection program. LILCO
objects to this contention on the grounds that it is
excessively vague. In addition, there is no basis for the
County's contention. The inspection deficiencies noted by the
NRC have been placed on the Owners Group Program component
tracking list and evaluated by the Owners Group.

Summary. The County has launched a broad based,
entirely non-specific, attack on the Owners Group program. The
County has made no attempt to link any of its vague allegations
to specific problems with the Shoreham diesels. Rather, the
County has simply attacked wholesale the Owners Group Program.
LILCC respectfully requests that no portion of Part III,
Section A be admitted as an issue in this litigation. The
County's allegations are so vague that meaningful litigation is

impossible. They should be stricken.

B. Alleged Lack of Independence

The County argues that the results of the Owners Group
Program cannot be relied upon because LILCO and FaAA personnel
were involved in the Program, and much of the analysis and
testing was performed on LILCO's EDGs at Shoreham. This
argument is totally frivolous and is typical of the County's

attempt to bog down this proceeding with false issues. The
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County suggests, by implication, that a review like that
conducted by the Owners Group Program must be "independent"
from the utility whose engines are being reviewed. There is,
however, no regulatory requirement that such a review be
condu-ted by a party not affiliated with the utility. The
procedures followed here were completely appropriate.

The involvement of LILCO and FaAA personnel in the
Owners Group Program has been a matter of public record from
the beginning of the Owners Group program. To suggest that the
utilities owning TDI diesels should not be involved in the
program to review the design and quality of the diesels is
absurd. LILCO has the ultimate responsibility for ensuring the
safe operation of Shoreham. Indeed, utility companies
routinely build their own nuclear power plants and assume
responsibility for their safe operation. There is nothing
unusual about LILCO's involvement in a program to review the
adequacy of a component of its plant. As the County itself
notes, the NRC Staff requirement of independent review means
only that the DRQR must be "separate from any previous TDI
quality assurance program." The County has made no attempt to
show that the Owners Group Program is not separate from TDI's
quality assurance program. Indeed, it cannot.

Furthermore, there is nothing to litigate concerning
the alleged lack of independence of the Owners Group program.

There is no dispute about who was involved in the Program and
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wvhat engines were tested. This Board can take those facts into
consideration in evaluating the evidence presented at the
hearings. It would be absurd, however, to waste everyone's
time litigating the obvious. LILCO and FaAA personnel were
involved in the Owners Group Program, and their involvement was
entirely appropriate. The County's assertion that LILCO should
not be involved in the evaluation of its own diesels,
particularly when a large portion of the evaluation depends on
the si.:cessful completion of engine testing, is simply not
credible. The "independence" of the Owners Group Program is

not an appropriate issue for litigation in this case.

C. Key Elements of Program Are Complete

The County contends in Section C of Part III that key
elements of the Owners Group Program are incomplete and that
this proceeding should be delayed until these matters have been
completed and the County has had an opportunity to review and
evaluate them. There is no foundation for the County's request
for additional delay of these proceedings. LILCO's response to
each of the County's specific contentions is listed below.

1. Not all Phase I activities have been completed in
that:

(a) Cylinder block and liner report is not

issued.
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Response: The cylinder block and liner report will be
issued in the near future. In addition, the County already has
received extensive information on the cylinder blocks. A
preliminary cylinder block report was issued on April 30, 1984.
The County has inspected the engines on two separate occasions
within the last two months. The County also deposed three of
LILCO's consultants who have done work on the cylinder block,
Messrs. Chen, Wells and Taylor.

(b) Existing reports do not fully address all
issues in Task Descriptions.

Response: See response to Part III Section A,
Paragraph 2(c).

(c) NRC review, and that of its consultants, is
ongoing and is incomplete. Indeed, at the May 24, 1984 Owners
Group meeting, the NRC Program Manager promised that a draft
would not be furnished until mid-June documenting the NRC
consultants' comments on the adequacy of the scope (not the
results) of the Phase ! program.

Response: This comment has no bearing on the
completeness of the Owners Group program.

(d) As of May 31, 1984, the Staff had no
preliminary or other views regarding the adequacy of the DRQR
or of TDI EDGs based upon the Owners Group program.

Response: This comment has no bearing on the

completeness of the Owners Group program.
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2. The Owners Group program has not issued reports
for Phase II regarding the DRQR and is not scheduled to do so
until the first of July. Thus, documentation of the design and
quality of important EDG components is not yet available for
evaluation.

Response: LILCO objects to this contention on the
grounds that it is not relevant. Completion of Phase II is not
a prerequisite to licensing. Completion of Phase I, together
with testing and inspections, provide the assurance necessary
for licensing. Phase II is merely confirmatory. All
components with known generic problems were reviewed in Phase
I.

The NRC also agrees that completion of Phase II is not
a prerequisite for licensing. On April 25, 1984, Darrell G.
Eisenhut of the Division of Licensing wrote Mississippi Power &
Light Company indicating that completion of Phase I activities
was sufficient for licensing. That letter, with enclosures is
Attachment 14,

3. Shoreham engine testing and inspection have not
yet been completed in that:

(a) Post-operational inspections are incomplete.

Response: Testing and inspection of EDG 101 and EDG
102 are complete. Testing and inspection of EDG 103 is not
complete because the block in that engine has been replaced.

However, this proceeding does not have to be delayed until



-55-

testing of EDG 103 is complete. Testing of EDG 103 will not
change the extensive design and quality analyses that have
already been performed on the engines. The County has had more
than enough time to amass the information it needs to start
this litigation. LILCO does not dispute that EDG 103 must
successfully complete the pre-operational test program and
post-testing inspections before ai operating license may be
issued. There is, however, no reason to delay the start of
these proceedings.

(b) New cylinder block testing program is not
def ined.

Responsa2: The cylinder block in EDG 103 has been
replaced. EDG 103 will repeat the entire start-up test
program., After the start-up program has been completed, the
engine will be disassembled and inspected.

4. Procedures for increased engine maintenance,
inspection, and surveillance activities, including crack
indications monitoring relied upon by the Owners Group, have
not yet been issued.

Response: See the response to Part III Section A,
Paragraph 4(a) - (h).

The County has known for months what components were
being evaluated by the Owners Group Program. The task
descriptions, test procedures, component tracking list, and

other information have been available for months. The County
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should not be heard now to request additional delay or
additional discovery.

The County had every opportunity during the discocvery
period to depose the key LILCO and Stone and Webster personnel
involved in the Owners Group Program. Rather than focus on
these people, the County chose to depose primarily FaAA and TDI
employees. The County also chose to focus on the sixteen Phase
I generic components in discovery. The County should not be
permitted to reopen discovery to seek additional information
about the remaining components covered by Phase II. The County
has known for months what components were reviewed by the
Owners Group Program. No additional delay or discovery is

warranted.

IV. ADDITIONAL INFORMATION

LILCO objects to Part IV of the County's filing in its
entirety. In Part IV, the County attempts to lay the
foundation for prolonging this litigation by indicating that it
may seek authority to obtain documents and take depositions
from owners of TDI engines 1in marine and non-nuclear stationary
applications. This Board should not allow such discovery,
which is both cumulative and of questionable relevance.

The County states that it needs additional information
from TDI owners in three areas -- block cracking, cylinder head

cracking and piston crown cracking. The County argues it has
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been prevented from acquiring this information because the
Board, in its February 22, 1984 Bench Order, prohibited formal
discovery from TDI customers, and that it therefore needs
subpoenas to obtain the information as well as a period of time
for taking depositions of these TDI owners. 13/

For the County to be entitled to obtain discovery of
TDI customers under the Boar® s ruling of February 22, 1984, it
must make a special showing that there is some information
particularly in the possession of TDI owners that warrants
further discovery and depositions. Tr. at 21,624. The Beard
indicated that it would require a special showing because the
information from TDI customers would, on the whole, probably be
cumulative to that already obtained by the County or the NRC
Staff.

The information sought by the County is clearly

cumulative. The County obtained all the customer service

13/ The County makes much of the fact that TDI apparently sent
a letter to its customers informing them of the fact that they
might be contacted by Suffolk County. The County alleges that
this "might" have had a chilling effect on these customers so
that it "may" be difficult, if not impossible, for the County
to obtain the information it desires. The County further
states that it and the State of New York are in the process of
contacting TDI owners to obtain certain information but that
the results have been inconclusive. LILCO contends that the
fact TDI sent a letter to its customers with regard to
potential contacts by Suffclk County has absolutely no
relevance to this proceeding, nor does the general nebulous
indication from the County that most of the TDI owners
contacted did not want to get involved in this litigation.
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records and operating histories from TDI at least two months
ago. Yet, conspicuously absent from the County's request is a
showing of any special circumstances or particular information
in the possession of the TDI owners which would, under the
Board's Bench Order, permit the County to obtain additional
discovery from the TDI owners. The County simply recites that
it needs more information in three areas and lists the owners
involved for each area without any sort of specification or
particularization as to how this information will add anything
to the information already available.

What the Filing does show is that the majority of
instances involved relate to marine applications of TDI
diesels. But the County's own experts, Aneesh Bakshi, Dennis
Eley and Stanley Christensen, have all stated in their
depositicns that the operating conditions and the stresses
operating upon marine diesels are much different from those
operating in nuclear standby application. See Bakshi
Deposition at 89 and 100 ( Attachment 3); Christensen
Deposition at 78-79 (Attachment 15).

Furthermore, the County's assertion that piston crown
cracking is an area that should be added to its contentions and
in which discovery should be conducted ignores the Board's
Shoreham specific requirement. There is no evidence in this
proceeding that any piston crowns in the Shoreham EDGs have

cracked. The information the County "may" be seeking in these
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three areas is precisely what this Board sought to guard
against when it earlier determined not to allow discovery of
cumulative information of questionable relevance.

The County also indicates that it "probably" needs to
obtain operating history data from Rafha Electricity Corp. in
Saudi Arabia on the replacement crankshafts and cylinder heads,
from Suralco in Surinam, on cylinder blocks, and from Sceco
Gizon in Saudi Arabia on cylinder heads and blocks. Again, the
County does not specify why it is important to obtain
additional information on crankshafts, cylinder heads, and
blocks. As with the instances discussed above, the County has
made absolutely no attempt to show that there are any special
circumstances that exist with regard to these TDI owners which
would entitle the County to obtain information or take
depositions. This information is nothing more than cumulative
information with no particular relevance to Shoreham.

Finally, in a desperate attempt to buttress its
alleged need for TDI owner information, the County criticizes
the Staff and its consultants for not attempting to obtain all
the operating history and data from TDI diesel owners, and asks
the Board to encourage the Staff to do so. It is clear from
the evidence in this proceeding and in particular from the
deposition of Dr. Carl Berlinger, the NRC project leader for
the ..RC Owners Group, that the Staff believes: (1) there is

abundant operating data and history already available in this
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proceeding; and (2) most of the non-nuclear TDI data will not
be informative because the records kept by marine owners and
non-nuclear owners are not nearly as detailed as the records
required to be kept in the nuclear context. Berlinger
Deposition at 67-71 (Attachment 10). Thus, as Dr. Berlinger
confirmed in his deposition, the relevance of particular
component failures or problems is questionable without knowing
the operating conditions to which they were subjected. 1Id. 1In
addition, most, if not all, of the marine and non-nuclear
applications subject the engines to such different conditions
that their relevancy is suspect. As the County's experts have
admitted, engines are subjected to different stresses in marine
applications than in nuclear standby operations. Similarly,
engines operate continuously at municipal water or sewage
plants and when used primarily for the generation of
electricity. Operation of the Shoreham EDGs will not be
continuous because they are standby units.

LILCO objects to the County's request that the Board
encourage the NRC Staff to obtain the information requested by
the County. The information is cumulative and is sought for no

purpose other than delay.

v. € SI
In its February 22, 1984 Bench Order, the Board
directed the County make the following showings in its June 11,

1984 Filing:
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(1) a listing of specific
instances it would depend on
to support its three general
Contenticns, and
(2) a statement as to the
elements of the DRQR that
should be added to the
litigation.

The County has complied with neither directive.

The Board directed the County to file, after
discovery, a specification of issues "so the parties are not
surprised as to what items will be addressed in testimony."”

Tr. at 21, 617-18. The Board also required the County to
establish a "nexus" between the instances cited and the three
specific contentions regarding the Shoreham EDGs, i.e.,
overrating and undersizing, design deficiency and manufacturing
deficiency. The Board required a showing of nexus for
occurrences both at Shoreham and other TDI diesel engines. The
Board stated that this showing of nexus for occurrences at
Shoreham could be brief, uut nevertheless indicated that a mere
occurrence without some showing that it had a relationship to
the three contentions was inadequate. The Board stated that a
nexus would have to be shown in regard to occurrences involving
other TDI diesels by a showing that the particular concern
arising from the particular occurrence would be relevant to the
Shoreham EDGs. For any other occurrence, the Board required
the County to show there was a basis for believing that the

occurrence was so significant and so adverse that it should be

considered in litigation.
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In Part II of its Filing, the County has chosen to
provide nothing more than it provided in its January
Supplemental Contentions.2%/ The County has listed some
occurrences at Shoreham, but has failed to provide even a brief
explanation &s to how they prove their broad contentions. The
County has listed additional "common" occurrences at other TDI
diesel engines with no explanation, much less with any
supporting affidavits, as the Board suggested, showing how the
particular occurrence is relevant to Shoreham or how the
occurrence is so significant and so adverse as to be the
subject of proper litigation. It is incredulous for the County
to characterize Part II of its Filing as "the particularization
of matters."” It should be rejected.

With similar lack of specificity, the County included
in Part III of its Filing a general discussion of the Owners
Group Program. As an update of the Owners Group Program, LILCO
appends as Attachment 16 a list of the reports issued .to date.
All but one of the Phase I reports have been issued.23/ The
County has been furnished with copies of these reports as well

as all related correspondence and transcripts of Owners Group

14/ 1In fact, the County has abandoned some of the bases cited
in ‘ts supplemental contentions. To the extent they are not
reit~rated, LILCO considers that they will not be an issue in
this litigation.

15/ As indicated above, the last Phase I report, will be
issued shortly.
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meetings. In addition, representatives of the County attended
most of the Owners Group meetings. With this information and
the assistance of consultants that have been in their employ
for some time, the County had every reasonable opportunity to
designate "the elements of the DRQR [that] should be added to
the litigation"™ pursuant tc the February 22, 1984 Bench Order.
Ignoring the Bench Order dictates the rejection of Part III of
the County's Filing.

LILCO also points out that the State did not file any
separate specifications on June 1l1. In its Bench Order, the
Board invited the State to provide its own specifications that
might vary from the County's. Tr. at 21,628. LILCO considers
the State's failure to file separate specifications as a
joinder in the County's Filing.

The County's request to "defer the filing of testimony
and commencement of EDG litigation" and its request "to obtain
additional information, and encourage the Staff to obtain
additional information" is completely without basis. The
County has received two extensions of the discovery deadlines
established on February 22, 1984. The County has had every
opportunity to avail itself of Board assistance and procedures
prior to June 11, 1984. LILCO must be protected from this
unreasonable annoyance, oppression, harassment and frivolous
conduct. A schedule for filing testimony and the evidentiary
hearing should be scheduled on July 5, 1984 as ordered by the

Board.
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LILCO requests the Board: (1) to strike the County's
supplemental Emergency Diesel Generator Contentions I, II and
III or, in the alternative, to enter an Order establishing a
procedure similar to that used for Contention SC-FOC 7B; (2) to
refuse to admit to litigation the matters concerning the TDI
Owners Group Program in Part III of the County's Filing; (3) to
deny any delay in the filing of testimony and commencement of
litigation based on the matters specified in Section C of Part
III of the County's Filing; and (4) to deny the County's
request in Part IX to obtain additional information or to

encourage the Staff to seek additional information.

Respectfully submitted,

LONG IST.AND LIGHTING COMPANY

Ko te -9¢4,£a;1}r ¢§qr\_-

E. Milton Farley, III

Hunton & Williams
P. O. Box 19230
2000 Pennsylvania Avenue, N.W.
Washington, D.C. 20036

W. Taylor Reveley, III
Robert M., Rolfe
Anthony F. Earley, Jr.
Darla B. Tarletz

Hunton & Williams

707 East Main Street

P. O. Box 1535

Richmond, Virginia 23212
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2 the sprue, so it's ecsentially going down to the side (o -
‘ 3 the mold, through 2 runner, in*c a gate, and intoc my

4 mecld.

5 < "e ycu have any opinicn today, rreliminarcily

€ mr ctherwise, as to whethar or not the retaluray

b |

7 invelved in the AT piston skirts wvwas ccrrect and there

8 is nothing wrong with it?

9 A Ne, 1 have nc cpiricn.
10 Q Can vyou determine whether or not the me*alurgy
n of the AE pistcn skirts is cerrec* and there's nothing
‘ 12 wrong with it from an an. ysis indegperndent cf knecwing
‘ 13 any heat treasrent information?
14 A well, if ve are just talking metalurgy, then I

r

15 have to think cf chemistry and structure and hea

16 traatm

m

nt as going tc address many features. The heat

17 -

"

eati gceration would be imgpertant to deternine

|
O

-
v

+'s metalurqgically sound.

b

18 ywhether

19 0 fe ycu kncw whether cr «ra analysis
20 condu-ted by F!A of +he AE p ., r+*s was done

i

21 independent cf krnowing any hest Scearment infoerma+ticn?

2 2 I don°'t recall.
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104
Fd
be a DRCEF procedure.

5 Tt is your understanding that ycu expect =¢
give expert testimcny ¢n hehalf of Suffeclk County in
connection with the licensing groceedings for these
diesel generators?

A Yes. I'm locking fcrward tc 1it.

&, And the subject matter on which ycu are
exgected tc testify will ke the fcur matters you
enumecated tc me this morning?

A That's been given %o me with the date.

Someth ing may be added to that or taken away frem that,
but that is what I expect richt nov to testify to.

S And the substance ¢f your testimcny crn ary of
those four items or categeories, you are not grepared tc
give me any preliminary or cther views cr cenclusicns or
opinions today, is that right?

A No, I haven't formed cpinions. I'm going %o
work that up as scen as I return to Califcrnia.

9 And you dc nct have in existence today arny
analyses, computations, or any cther -- Cr tests ¢t
anything in connection with thcse fcur categcories?

A Ko. I have materials back in my cffice in

ALDERSON REPORTING COMPANY, INC.
20 F ST, N.W., WASHINGTON, D.C. 20001 (202) 628-9300
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California which I will look 2a* wvhen I zeturn. I have

nothing else. You have seen sveryshing I have with me,
Q Thic is the material you will use to make an

analysis and computaticns, if any, and to perform any

tes*s that ycu cwnsider necessary?

R Yes.

Q Are you a merter cf the American Foundry
Soclety?

A No, T'm not.

0 Have you ever attempted tc Jjcin?

A No.

Q Are ycu a member ¢f the Steel Fcundry Society

B Yo, I'm not.

Q Have you ever attemr*ed =c jcin that?

A No, I haven't.

o) Descrite for me, if ycu will, the process at

TDI for making a pattern of a cast part.

A Oh, I would vant to refer to my notes. As I
recall, *he pastern shcp was mcre or less in *he center
of ths building, not protected by any walls or that.

They had the various itenms there, either out of weocd or

ALDERSON REPORTING COMPANY, INC.
20 F ST, N.W., WASHINGTON, D.C. 20001 (202) 628-3300
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indication. It would depend 2 lot on his age, his
experience, and the licht. And I cculd certainly
express that opinion.,

Q Pe ycu have an cpinion today, based or a
reasonatle degree of engineering certainty, as to
whethsr cr not the diecel generators a+ Shoreham are
capable and reliable fcr fuel lcad and low pcwer
testing?

A No, sir, I d¢c not.

MR, FARLFY: That's all.
(Whereupcn, at 2350 p.m., the taking of the

instant deposition was concluded.)

Signature of the Witness
SIGNED AND SWCRN TC befcre me this ______ day cf

19 B

’

Notary Public

¥y commpissicn expires "

ALDERSON REPORTING COMPANY  INC.
20 F ST, N.W., WASHINGTON, D.C. 20001 (202) 628-9300
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who?

A. ! donte

Maybe TDI. But
different rating. I

And the rating was

procedures were

remember, when all

recall
rhese engines
remember
increased,
carried

the components

69

who did that or who,.
were rated for a
read that.

naving

test bed

socrt of

out, as far as [ can

®
Q.

were fitt

together again, They were put at random off and
on., Maybe part of it, what I have said, is what I
heard. But a part of what I said [ have read.

Q. Have you had occasion, Mr,. Bakshi, to
review or to have access to the various
preoperational tast reports for the emergency
diesel generators that have been conducted
subsequent to the time the cylinder heads were
replaced?

A Not at this stage, no.,

Q. Are those reports that you would Dbe
interested 1n?

A. Probably would ve,

g e Those reports could have some data, I
take it, that would be very valuable in assessi.ng

cylinder heads,

operating experience,

because

it would give you

would it not?
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Bakshi

A. I would probably like to go into the
design aspects of the cylinder head.

Q. But you're not interested in operating
experience?

A. Oh, yes, that's very crucial also, sure,

Q. At this point in time you have not had
access to that operating experience.

A. Operating experience data I think I
have not had a look at that, yes.

Q. Other than the report that you site in

this memorandum, have you had access to any design
data with regard to the cylinder heads?

Al Mo . I w;uld like to get ahold of that,
if possible.

Q. Would it be fair to say, Mr. Bakshi,
that the data that you're operating on right now
with regard to the cylinder head is either data
that Mr, Eley has furnished you or data that you
extracted from this repor% referred to in your
memoranda?

A, [ have been through a lot of documents,
like the component tracking system, you know, a

lot of other documents, trying to sift material

off this thing, which he may have just given, said
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Bakshi 71 :

"Go thrnugh this."” There are sO many documents.
He said, "Just go through them, see if you can
find anything on cylinder heads. I would like you
to focus on the cylinder heads," so that's what I
was doing.

Q. What I am asking you 1s with regard to
assessing the present cylinder heads that are on
the diesel generators at Shoreham, the only data
that you have is the data that you have been
furnished by Mr. Eley or the data you extracted
from this report, is it not?

A. I may have read more on cylinder heads

from the data which I took from the experience,

Qs You can't recall at this point in time .
or tell me what those reports were. '
A, No, just a glance going through the
documents, trying to get them to one side and at a
later date to review them. I haven't had a chance P

to do that yet.

MR. MILLER: Maybe this will help in

clarifying your questions, During the last week
or so Mr, BSakshi along with other consultants for
the county has reviewed a lot of documents. A lot

of those documents have been supplied by TDI,
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tens of thousands. tt's not a few hundred.

a lot. That b

points later 1

Bakshi

of documents have been reviewed.

documents number, I guess, 1n €

-

r

eing the case =-- [ can make these

£ you want, but I think it would

help for you to understand that Mr. Bakshi has

seen a lot of

Lan )

-
-

documents.

hink what he is saying is that h

can't recall where he has seen certain things,

which is under

of documents b

number of documents prepared by a number O

he

-
wn

standable in the light of the number

eing reviewed, but he has seen a

™

different people, primarily TDI, but also LILC

Q. Let

areas.

Let

~
»)

me move on for a moment to other

me ask you this. Qther than the

calculations that you did for Mr. Eley on tne

crankshaft and

that you did,

other than the cylinder head wo

have you had occasion £0o form an

opinions or conclusions or render any opinions or

conclusions wl
components of
generators?

A, sin

v
[ 3
"

egard to any of the other

the Shoreham emergency diesel

ce ! have not had an opportunity

€O

T



ro

[ 9]

(]

ro

»o

ro

=

(oS

wun

o

-

o

wn

review

what

various 4

preliminary

whole.

J

naven't r
particula
Q .
A,
the cylin
is X, thi
have to 4
Q.
prelimina
A
as such,
d o

Q

~

w

O
O

Cq
[
n

r
3
-

w0
O

O
0

v

e

o

L

O
o

Baksh

component

wn

O

O

and

L]

as

ght

b
®
~

Wi

have

b
W
r
bl

O

O
W)
~
(34

the ¢

™
()
2]
®

i
o
0

3

take

made som

(r

he gene

el generato

)

iculac,
epth wit
viinder

.

O

—
)

y cesult
ing.
formed e
inder he
. Not o
a momen

e

ra

w
(r

be

-
1]

"

'3
-

- 0

-

.'
2
Q.

(8]
2 !

(&
o

Q.
[

L

le

w

Q.

.

-

[

M

O

L
(r

‘2

r
n

L
b

o
m

w
w

T
[17) -

-

v
7]

me

=3
1

£y

o
m

-
4

L

i




rs

ro

(]

o

ro

wn

(& 2

L

[ ]

g —

o

"

. Have you looked at cylinder hea

A. No.

« 8 Connecting rod bearings?

A, No .

Q. ROckePr arm cap screws?

A No .

» Alr start valve cap screws?

A, No .

Q¢ Fuel lines?

A. No .,

g Turbocharger?

AL You're asking me i1f I formed an
on on that?

Q. Yes.

AL [ did read » document while goi

n the component ftracking system rega

here were a lot of failures on the
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Rakshi 89

A. A number of things -- the pins, crank
pins, 1f have crankshaft fractures. The
crankshaft has twisted, on the webs. There have
been complete crankshaft failures that have broken
to a couple of pieces.

L]
So there's a range of failures which

have occurred.

Qe Are most, if not all, marine

application diesels, at least as far as propulsion

systers go, Mr, Bakshi, variable speed engines?

A, No. Fixed speed.

Q. They are all fixed speed?

A, The generators are all fixed speed.

Qe I am talking about the main propulsion

system, not the auxiliaries.

A, Not all of them, 7% to 80 percent of
them are variable speed, and the remaining are
fixed speed.

Q. wWould you agree with me that marine
application diesels are subjected %o heavy service
requirements, heavy loading requirements?

A. Yes and no, both, yes, Depends on what
kind of load and what size of the vessel it is,

things like that,.
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Bakshi 100
same thing.
A Yes.
Q. You don't mean to imply, do you, that

marine application diesels and stationary diesels
are subjected to the same sort of stresses?

A, I am not talking about stresses Or
anything. Just talking as a diesel engine,
pr.nciple of diesel engine, And the components
which are on a diesel engine on a ship or on a
nuclear plant basically are the same, These may
require in certain aspects more stringent

- _
regulations, Diesel may reguire more in certailn
other aspects.

Q. The fact that a diesel engine is moving
with a ship brings certain other problems into
oplay, does it not?

A. May dring. Not necessarily.

(Luncheon recess: 12:30 p«tas)
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Transamerica Delaval DSR-48 Diesel Engine/Generator
for Long Island Lighting Company Shoreham Plant
Report on Crankshaft Torsional Stresses.

Transamerica Delaval Inc.
Engine & Compressor Division
550 85th Avenue

P. 0. Box 2161

Oakland, CA 94621

Attention: Mr. Roland T. M. Yang
Manager Applied Mechanics.

Gent lemen:

We have your letter of 3 April 1984 submitting copies of the above subject report for
our review, and with regard thereto have to advise as follows:

We note from the submitted report that the torsional vibration stress in the crank-
‘ shaft for the first mode 5% order critical speed (422 RPM) was expected to approach

or exceed that permitted by the Rules for the submitted srankshaft material.

We further note from the submitted report that tests were conducted to determine the

actual stresses in the crankshaft, and that these tests indicated a substantial mar-

gin of safety against fatigue failure due to torsional vibration.

Based on the submitted test data, and on submitted service experience with similar
engines having similar torsional critical speed arrangements, we advise that we would
have no objection to the submitted torsional critical speed arrangement for use on
diesel generator sets on an ocean going vessel, insofar as our classification require-
ments for marine service are concerned.

Three (3) copyies of the subject report, stamped to indicate our review, are being re-

turned.
Very truly yours 5 - P M. H. L:
- 5.0. RT.Y. CRC
: AMERICAN BUREAU OF SHIPPING REcsivee
: o X mexter MAY 07 1984 yeoare
Vice President ENGINEERING
W CIRC. FORWARD COPY
& /, T0 FILE; + SEE ME
0:::: LILCO. (E. Montgomery) by: Ly} ¢
Accounting Dept. w/enclosure Robert A. Ciuffr
Legal Dept. (M. Adams) Principal S:rvevor - Machinery
‘ Subject File 460 .
TELEPHONE 717+ 4400207 CABLE ADCRESS RECORS *Wa 710-481-3085 ‘.65 (1Y 421666 RCA 232099 wui 42018)
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who?

A. I don't recall who did that or who,

Maybe TDI. But these engines were rated for a

r

different rating. ! remember having read tha
And the rating was increased, sort of test bed

.
procedures were carried out, as far as [ can
remember, when all the components were fitted
tcgether again. They were put at random off and
on. Maybe part of it, what I have said, is what I
heard. But a part of what I said I have read.

Q. Have you had occasion, Mr. Bakshi, to
review or to have access to the various
preoperational test reports for the emergency
diesel generators that have been conducted
subsequent to the time the cylinder heads were
replaced?

A. Not at this stage, no,.

Q. Are those reports that you would Dbe
interested in?

A, Probably would be.

s " Those reports could have some data, I
take it, that would be very valuable in assessi.ng

cylinder heads, because it would give you

operating experience, would it not?
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Bakshi

A. I would probably like to go into the
design aspects of the cylinder head.

Q. But you're not interested in operating

experience?

A. Oh, yes, that's very crucial also, sure.
Q. At this point in time you have not had

access to that operating experience,

A, Operating experience data I think I
have not had a look at that, yes,

Q. Other than the report that you site 1n
this memorandum, have you had access to any design
data with regardi to the cylinder heads?

A. Mo . I w;ald like to get ahold of that,
if possible.

Qe Would it be fair to say, Mr., Bakshi,

that the data that you're operating on cight now !
with regard to the cylinder head is either drta

that Mr. Eley nas furnished you or data %“hat you

extracted from this repory raferred to in your

memoranda?

A, I have been through a lat of documents,
like the component tracking system, you know, a
lot of other documents, tryirg to sift material

off this thing, which he may have just given, said




Bakshli 71

2 | "Go through this.," There are 8O0 many documents,
3 | He said, "Just go through them, see 1f you can
4 £ind anything on cylinder heads. ! would like you
5 : to focus on the cylinder heads,” so that's what I
: 6 | was doing.

7 Q. What I am asking you is8 with regard to
] assessing the present cylinder heads that are on
9 the diesel generators at Shoreham, the only data
10 that you have is the data that you have been
11 furnished by Mr. Eley or the data you extracted

‘ 1.2f from this report, is it not?
13 A, I may have read more on cylinder heads
14 from the data which I took from the experience.
18 Q. You can't recall at this point in time 4
16 or tell me what those reports were, '
17 A. NOo, just a glance going through the
L3 | documents, trying to get them to one side and at a
19; later date to review them, I haven't had a chance
20' to do that yet.
21 | MR, MILLER: Maybe this will help in

!

22‘ clacifying your questions, During the last week |
Zli Or so Mr, BSakshi along with other consultants for

. 24' the county has rteviewed a lot of documents., A lot
25‘ of those documents have been supplied by TOI,
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crank for the Shoreham unit, At that ¢ime I *elieve the
11-inch crank had already shcwn cracke and things like
thate.

Se they said wvell, please come tc the side and
tell me vhether LILCO has done the right thing in
replacing the crank and so ferth. Tha*t vas Octecter cf

last year.

3 There were three?

A That was the first part of it.

Q There were three replacement crankshafts,
cerrect?

A I believe yes. They are all replaced. All

have been replaced. All three crankshafts have been
rerlaced.

o And the design of the replacement crankshafts
encempassed a crank pin of approximately 12 inches in
diameter; is that cecrrect?

A The nominal size of the replacement crank gin
is 12-1inch.

Q And you say you did some calculations about

the replacement crankshafts, right?

A Yes, sirc.

ALDERSON REPOKTING COMPANY, NC.
20 F ST, N.W., WASHINGTON, D.C. 20001 (202) 628-9300

ES
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Q What were thcse calculaticns?

2 Those vere primarily dealing with the
torsional calculaticns, vhether they would survive under
the load conditions given and as well as whether they
vere -~- satisfied DEYA-suggested or reccmmended stress
levels.

Q Khat were the load ccnditions given to ycu ¢
measure these calculations against?

A The horsepcwer was given tc me, vas rated at
3,500 XW and there are 225, plus or minus a few -~ it's
22% BMEP per cylinder at 4SC rgm.

Q And these calculations tc see whether the
torsional vibration at that load level would te a
protlem?

A Well, the calculation is a fairly common
industrial accepted prccedure in predicting or analyzing
the suitability of crankshaft for that particular

application.

Q Against what standard? Was there some kind of
staniard?
A Oh, the standards tasically -- there are all

kinds of standards invclved, but as far as to talk alout

ALDERSON REPORTING COMPANY, INC.
20 F ST, NW., WASHINGTON, D C. 20001 (202) 628-8300

S0
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stress cutput it's a stress limit. last Ncvemter cr
October I used the DEMA standard because that is %he
only applicable standard for this application.

&, Why do you say the PE¥A is the only aggplicable

standard?

A It is.
Q Where did you ge* that information?
A Te*s in the contract. It's cited in the

contracte.
J Is there a DEMA standard for torsional

vibraticn?

B Yes, sir.
2 | How is that expressed?
B It is expressed tc be, ch, I hate to say

thise I cannot recall the exact term, but == although I
was the technical chairran cf the ccmmittee whe prerared
the doagcne thing some years ago. It says that fer
single crder, the tcrsional stress, ncminal torsicrnal
stress should not exceed 5,CC0 pounds, and for scome
order should not exceed 7,000 psi at the rating,
intended rating.

And it says scmething like -~ that's for the

ALDERSON REPORTING COMPANY INC.
20 F ST N.W., WASHINGTON, 0.C. 20001 (202) 628-3300

91
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statiorary. I thirk we're talking akout staticnarcy.

c Now before ycu performed this calculaticn sith
resgect tc the CE¥M standard, how did you fix the tasic
stresses on the crankshaft?

¥R, STROUPE: Objection to the form of the
questicn.

THE WITNESS: How do you fix?

PY MR. DYNNER: (Resuming)

Q How 4id you determine the basic stresses cn
the crankshaft if you did?

L] Please define "basic stres “. We're talking
abcut calculating tcrsicnal stress.

Q I'n talking about stresses other than the
torsional. Did fbu calculate tending stress, for
exanple?

A I did4 estimate dending stress. I think if you
vill g+ tack, sir, to the fcrmulaticns cf thcse lirmits,
why DEMA used 5,000 pounds, wvhy ABS used 5,000 pounds,
1f you go to the history of the calculations you will
€ind out that these nominal streésses 2are very low

compared to what the crankshaft can really do. They

vwere designed very conservatively tc take into

ALDERSON REPORTING COMPANY, INC.
20 F ST, N.W., WASHINGTON, D.C. 20001 (202) 628-9300
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account =-=- pardon?

C Go ahead.

A To take into account other stress when the
crankshaft is designed by 2 gualified designer.

Q nid ycu dc the calculaticn fcr the 11=-inch
crankshaft?

: Yes, I did.

Q And what were the results cf that
calculation?

A It should fail cn the fcurth crder tcrsicnal
stress, including the bending to stress.

Q Did you take in*c consideration the type of
material of the 11-inch crankshaft wvhen you made *hat
calculation?

A At that time I wculd just use the material
strength of the 11-inch given to me by LILCC engineers.
I have forgotten who I was given the material strengths
of those shaft, which vere called 11-inch shaft.
Eleven-inch is really talking atout the pin. The main
journal is 13-inch. The crankpin is 11-inch.

) Did you later learn whether or not the

material specificaticns given tc you by the LILCC

ALDERSON REPORTING COMPANY, INC.
20 F ST N.W., WASHINGTON, D.C. 20001 (202) 628-3300
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enginsers vere correct or nect?
A I telieve they are ccrrect. Actually, thcse
figures are in line with “he =-- in lire wvith the

industrial practice of a forged shaf+, and they are

vorked with, and I am sure that information was either
in the drawving cr in scme szecificaticn of the shaft.
And I looked at thcse data and considered then

tc te very, very reasonable figures. They are not very
high.

9 Now when you did the calculations regarding
the DE¥A standards fcr the replacement crankshaft did
you have a pressure/time diagram to fix various values
reguired in tre torsional calculations?

A I used a pressure/time diagram or used the
T . I used the R tangential effort, figures,
t:bulaticn that is what I culled from reliable
infermation.

Q What vas the source of this reliable
infcrmation?

A Okay. Let me go back to the 11-inch shaft.

N
The T used by =-- in a TDI report that I have loocked

ALDERSON PEPORTING COMPANY. INC.
20 F ST, N.W., WASHINGTON, D.C. 20001 (202) 628-5300
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N
at 'as a T ccrresgonding to what I call maybe 1€6%,

179 RMFP engine, Then, Lif I used a zvmmonlv accertakle
T‘ from & reliable source then the T of those
11-inch shaft should have teen much higher.,

A reliable scurce T am talking about hagppened
to be frem the Lloyd Reglster == Lloyd tatle shown 1in
the Lloyd Register. I did have tc extrapclate linearly
about ten, 20 PYEP or so of that data because Lloyd is
not an up-to-date ccde, so they only g¢ ug tc 200 BMEP.
They don't go over 200 BMEP., So I have to extragolate
from 200 BMEP tec 225 BREP linearly, which T consider
vVery conservative.

In other words, Lloyd came out and sald if you
den't have any geod tire/pressure diagram ycu use this
T”. which is the case. ! 4id nct have good
time/pressure diagram. T have requested good
time/pressure diagrar., I did not have it at that tire.

Q Do you have cne now?

L
A I do not have one, nc. I used the T free
N
Lloyd and compared that vith some other T figuras for
other engines. I find that Llcyd figures are

reasonable.

ALDERSON AEPORTING COMPANY, INC.
20F ST NW, WASHINGTON, D.C. 20001 (202) 628-9300
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&, Bave ycu seen what ycu consider tc ke a gcad
pressure/time diagranm?

A I do it 21l the time when I work on engines.

¢ Ne, nc -- for this engine.

¥R, STROUPE: You mean for this engine?
BY M2, DYNNFE: (Resuming)

0 Ycu said ycu den't have one. Now I ask if you
have seen one or if you know whether anyone else has
one.

A I did not see a gcod, reliabla pressure/time
diagram from the TDI engine.

Q Do you kncw whether any exists?

A Well, it's referred “c in some of their
repcrts, yes.

Q Some of the FAA reports?

A Yes, s.=. I might add <that those TK are
used for the 12-inch shaft and ccmpares very clcse

N
vithin a fewv percent with *hcse T £figures shown in

N
the FAA report, as well as thcse T figures shown ty
the torsional calculaticn report made >y TDI for the
12-inch shafzt.

Q What was the date of the Lloyd's code you

ALDERSON REPORTING COMPANY . INC.
20 F ST, N.W., WASHINGTON, D.C. 20001 (202) 628-3300
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used?

A I don't remember the dates. I can go back and
f£ind the copies and give you a ccpy of it.

Q Do you think it was the most recent Lloyd's
code?

A T don't know the dates., It's a Lloyd's
register that happens %o be in my possessicn, and I
believe it is fairly decent, a fairly recent book.

2 Nov in making your calculations concerning the
replacement cf crankshafts hcv did you consider the
condition when resonance would occur, if you did?

A The ccmmcnly-accegptatle methcds, which is the
Hoser calculations, so in my pcssessions I have
comput erized Hoser calculaticns. So ycu pu* the thing
in. Ycu get the natural freguencies in very short

term -~ first mole, second mole, third mole.

K
Q pid you calculate your own T , suff N fcr
the purposes of these calculaticns?
N
A I believe I have answered the T I used,

wvhich I relied cn, vas the L[loyd figures. And I
compared thcse figures with tre TCI figures I relieve by

Mr. Rollingen and the figures by Paul Johnston and lave

ALDERSON REPORTING COMPANY . INC.
20 F ST, N.W., WASHINGTON, D.C. 20001 (202) 628-3300
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Check within ten, fifteen fercent, which is abcut as

accurate as ycu can get for thecse kinds of figures.

(o Dr. Chen, do you kncw what T suff N means?

A I don*t know what ==

3 That is T, s-u-£-£, ¥ -- T, suffix, Ne

A I den't kncw.

2 What were the results of your calculaticns on
the replacement crankshafts with respact to the CEMA
standard?

A I believe I stated that it satisfied the DEMA

stardards. I did mcre than that. T also believed that

the crank is gocd for its intended service.

Q Khat standards 4id ycu use fcr estarlishing

its intended service?

R I have calculated the torsional stress. 1
have checked the overall design and I even gc beycr
that and check against my own software about kow a

crankshaft should be desioned.

Q Wwhat are the standards for its intended
service?
A It gces beyond its intended service. Fer

instance, I checked against RAES standards.

ALDERSON REPORTING COMPANY INC.
20 F ST N.W., WASHINGTON, 0.C. 20001 (202) 628-9300
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What is its intended service?

A For the ABS?
3 For the replacement crankshafts?
A For the stationary diesel engine, based c¢cn the

DEMA standard, which is an engine, if its rating is
3,5C0 KW it should run, shculd be cagpatle ¢f runeirg twe
hours out of 24 hours at overlocad, 110 percent EFMEF
condition.

¢ Wwhat were the sum c¢f the crders ycu calculated
for the replacement crankshaft?

A Suym of orders you have to define. Sum of
orders, again you have to g¢ back tc history. What do
you mean by "sum of orders"™?

Q ¥ell, you just tcld se that the TEFA standard
was that the sum of orders must not exceed 7,000 psi,

didn‘'t you?

A Yes, sir.
3 What were the sum of orders ycu calculated?
A Sum of orders specified in DEFMA. You have go

to ba~k to history. That DE¥R handbock was written in
the 1960s, I bdelieve. It's revised. The latest

revisien is 1972 or *73, scmevhere arcund there, and the

ALDERSON REPORTING COMPANY INC.
20 F ST, N.W., WASHINGTON, 0.C. 20001 (202) 628-9300
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sum of crders at that time is the sum cf orders, the
term used by the industry at that time. If you ask me
vhat I think of sum of orders at that time, I would say
that based on the instrumentaticn and the calculaticr at
that *ime, using force vibration type of calculaticen and
using, ccnsidering first lcad, censidering six cr eight
orders of vibration and you add those crders up
vectorally and that is a very conservative sum of crders
calculation.

But the industry at that time would use cther
calculations tec get the sum cf crders, so it 1is nct
something that you can =-=- so any time when ycu talk
abcut those figures you have to talk atout the methcds
used, s=ir.

3 Dr. Chen, my question is a simple one. Ycu
have testified that under PEFA standards the sum of
orders are not to exceed 7,000 psi. I'm asking ycu
under ycur calculaticns yocu did vhat vere the sum of
orders? Did it exceed 7,000 psi?

A Ne, it d1d nct.

YR. STROUFF: OCbjecticn. Fe already ansvered

that juestion.

ALDERSON REPORTING COMPANY, INC.
20 F ST NW., WASHINGTON, 0.C. 20001 (202) 628-3300
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mHE BITNESSs It's under the CEYA stan
accerding to my very =<

¥R, STROUPE: Simcn, giva me a chance to
otject. Go ahead, sir.

BY MR, DYNNEP: (Resuming)

¢ Dr. Chen, do you recall if the number for the
sum of crders that ycu calculated did rnct exceed 7,000
psi? U[o you recall what the psi number was?

A Okay. My lest recollection is I made several
calculations. I made sum of crders for four significant
orders. I made calculations fcr six significant
orders. I made calculations fcr 12 significant orders.
The reasen I gc to 12 is because Failure Analysis
used -- I think they used 21,

So T have to use mcre crders to see whether my
figures get closer tc what they have, and it was tke 12
orders, which takes quite a hit more computer time. I%,

I relieve, is 65, 6600 psi.

Q What vas the number using six orders?
! 63, 64, scmevhere arouni there.

0 And with fcur orders?

A §1. This is based on my memory, but I

ALDERSON REPORTING COMPANY INC.
20 F ST, N.W., WASHINGTON, D.C. 20001 (202) §28-9300
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remember that T have gone beyond the routine
calculations %o get to the 12 orders, because the
industry does not use that many orders.

Q Did you say FAA used 21 orders?

A ¥Yuch bigaer figures. They have a much bigger
comguter., They are much more conservative, so they used

many orders.

Q Pid you take half crders?

El What deo you mean “half orders"™?

Q Half crders.

A 5 order?

o Yes.

A Yes, I ccnsidered .S.

e Did you take all %he half orders in making

your calculaticns of 12?7

A Ckay. Let me tell you, okay? Maybe if I tell
you that T used -- usually the T RVAP calculations use
six orders. I run them tvice tc get t“he 12 crders.
TOPVAP stands for torsional vibration program, which is
8 ==

Q Go ahead. Go ahead.

A You asked me a question. I weould like to talk

ALDERSON REPORTING COMPANY INC.
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to you sc¢ yocu cannct d¢ twc things at cnhe time. The
TOFVAP I make more than cne calculation, Put the
calculations cn TOFVAP is rased cr the lLloyd -- lased on
the Bassara calculations which alsc irncalculates the
Llcyd requirements and is a cormen domain tcrsional
vidbmation calculations published by CAD Comgpary, United
Kingdom and it's used under license by =-- tcday by the
SCRC grcup and alsc the COMSHAFE group, the CCMSEAFE
comput er company.

CCHMSEARE means -- it's a name.
C-0-M-S-HK-A-R-E company, which is a software firm which
supplies the cemmcn dormain crankshaft calculations.

The reason I did not go back to my filing use
and change calculation is recause it's proprietary
calculaticn. S0 I used the commcnly-acceptalble
calculations, developed, frankly, by a very good
organizaticn that I have some respect cf, which is
accepted by Lloyd‘'s, sc far as I know. They use llcyd
figures.

2 Pid ycu make any calculations concerning the
replacement crankshafts under Lloyd's ccde?

A I did not use the llcyd code. I used the

ALDERSON REPORTING COMPANY, INC.
20 F ST, NW., WASHINGTON, D.C. 20001 (202) 628-3300)
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methois they recommended. let's put it this vay.

Q Why didn't ycu use the llcyd code?

A Why would you want tc use the Lloyd ccde?

Q My questicn is why didn't you use the lLlcyd
ccde?

A The lLloyd code has no relevancy on this

application. The Lloyd ==
Q Go ahead.

R. STROUPEs ahead and explain your

)
o

ansver.

THE WITNESS: In my life T don't use the ILloyd

>

code because I'm a USA company, number one. If I vant
to apply that engine tc a ship, I use American ccde, the
most up-to-date code, the AES ccde. 1In my life I have
never been asked tc use the Llcyd ccde because all the
owners are very hapgy with the ABS cocde. I use cther
codes, but not the Lloyd code.
BY MR. DYNNEE: (Fesuming)

Q What is the basis for your statement that the
ABS codes are more up-tc-date than Lloyvd's?

A T™e latest code is published this year. You

have revisions in there.

ALDERSON REPORTING COMPANY INC.
20 F ST.. N.W., WASHINGTON, D.C. 20001 (202) 628-9300
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) What are the revisicns cecncerning crankshaft

-

dimension?

A Crankshaft calculaticns? There's a few rages
of it. I don't remember the detail, but it goces thrcugh
that and ycu £ind cut that they will take care cf the
latest design of the crankshaft.

Q Lid4 you do calculations on the replacement

crankshafts to see if they comgplied with the ABS ccde?

A I aiad.
Q And what were ycur results?
A My results would say that this engine has no

protlem for stationary applications. It's unqualified
approval under the ABS rules for staticnary pumping ==
if i*'s for stationary pumping, let's put it that way,
for generatcr sets, for example, on shigbcard.

Q Did your calculations take into consideration
operation cf the crankshaft in engines cperating at
3,900 KW?

A I did calculations. I think my calculations
shows that all that's required to dec fcr the ABRS and ABS
requests you tc do only ratings at the continuous

rating, so I dc it for continuous rating, tut they dc

ALDERSON REPORTING COMPANY . INC.
20 € ST N.W., WASHINGTON, D.C. 20001 (202) 628-3300
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require you to check against cther speeds, because it's

basically fecr a marine engine, sc they ask ycu =c¢ check '

cverspeed conditions and undercspeed ceonditions. T did
check that, sir.

0 What was the maximum gpressure, firing
pressure, in the cylinder that you used in ycur
calculations?

A I believe I answered that. I used the Lloyd
figures, the TN listed in the lloyd register
calculations, the chapter that deals with the crankshaf+:
calculations.

g Do you knew what the maximum firing pressure
in the cylinder that you used in psis ¢to do your
calculation?

A If you go back tc Lloyd, Lloyd does not
specify maximum firing gressure tecause they are
conservative. They used a BMFP figures. I believe I
mentioned that. If you have firina pressures, then use
the firing pressure indica*ed diagram. If ycu den't
have an indicated diagram, then one will go %tc use the

Llcyd figures. It is a commcn acceptable practice ty

the Lloyd groupe.

ALDERSON REPORTING COMPANY INC.
20 F ST, N.W., WASHINGTON, D.C. 20001 (202) 628-9300
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Q Are therse ;BS figures comparable tc the Ilcyd
figures that you used?

A Ne. I used the lLlcyd figures fcr AES
calculations.

2 1 understand, but my question is are there AFS
figures comparable to the llcyd figures that ycu used?

A Thers is no tabulation as such in the AES and
the ARS will say trat the ccmpany shculd generate its
own pressure/time diagranm.

Q Pid you have any discussions with any
personnel from ABS ccncerning your findings?

A No, I have no discussion with them, but I
attended one of the meetings tcgether with Fr. Yen ard
Mr. Yontgomery. I have attended cne ARS meeting
tegether with ¥r. Foland Yen of TDI and Gene Mcntgomery
of LILCO, as well as Paul Jchnston of Failure Analysis,
and the date I don't remember. It was sometime in
March, I believe.

Q What vas the purpcse of that meeting?

A LIICC managerent wants to e sure that I know
what I'm talking about. I den't know. They say, vwell,

you really kXnovw the new rules? I said, vell, I think I

ALDERSON REPORTING COMPANY, INC.
20 F ST, NW., WASHINGTON, 0.C. 20001 (202) 628-9300
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submitted to us, yhich you have a copy of, and wvhich the
staff is currently evaluating.

o) Now, with regard to the AE pistons, is it your
unders tanding that that is a nev design different frcm
the AF piston?

A In the sense that it is the same dlameter, it
fits the same cylinder, it fits the same connecting
rods, the crovns are the same, the compression is the
same, the stroke is the sare, it is not radically
different, but it is different in the sense of a beclting
of the crown to the piston in the area == excuse me -~
it is different in the area where the bclting attaches
the crown to the piston. The metal distribution has
been changed.

Q I think you said it is not radically
different. Would you consider the differences betveen
the AE and the AF piston design tc Dbe significant?

A I think it would depend upon the application.

Q Well, the application being tc run those
pistons and piston skirts in the Shoreham engines.

A I'm not an expert on piston design, but I

vould say it is not radical.

ALDERSON REPORTING COMPANY . INC.
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Q Is it significant? Is the difference

significant?

A I couldn't say.

Q Are you avare of matters concerning the stress
concen tration in the crown cf the AE piston?

A No.

Q You have never expressed any concern abcut the
stress concentrations on the crown?

A Nc, not that I know cf.

Q Are you avare of alterations that were
performed on the AE pistons prior to the time they wvere
installed in the Shoreham engines?

MS. TARLETZ: Objection to the form of the
question, if that is a hypothetical. I don't think the
reccrd has established that there vere any alterations
befcre the piston wvas installed.

THE WITNESS: The only alteration that I know
of involved the fact that in the area where the bclt
holes vere machined, a small lip of metal had been left
on some pistons right in that area, and there was scre
concern that might act as a stress riser, and those

small lips of metal have been ground off. That is the

ALDERSON REPORTING COMPANY, INC.
20 F ST, NW., WASHINGTON, D.C. 20001 (202) 628-5300
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only change that I am avare of.
BY MR. DYNNER: (Resuming)

Q Do you know whether thcse lips of metal aggear
in the design drawings for the AE piston?

A I'm not certain whether they do or not.

Q If they did appear in the design drawvings and
had been grcund off, as you stated, would that prccedure
have complied vith Appendix B reguirements?

A You're asking me a complete hypothetical. I
mean I don't knov whether those lips are required, and
it is entirely possible that removing them could be done
in a manner which vas censistent with Appendix B.

Q Do you knov whether it was dcne in a manner

consistent with Appendix B?

A No, I am not familiar with the details of that
removal.
Q Dc you have any cpinion as tc vhether that

alteration might affect the operability or reliability
of those pistons?

A No, I do not have any opinion on that.

Q Is that matter being revieved or investigated

by the NRC staff or its consultants?

ALDERSON REPORTING COMPANY, INC.
20 F ST, NW., WASHINGTON, 0.C. 20001 (202) 628-S300
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A The staff is cognizant of it, and I understand
that some cf our ccnsultants thought that that wvas what
should be done; that that was an acceptable -- indeed,
they thought it was the right thing to do, Lecause I
understood that the lip vas just there because in the
prccess c¢f machining just a thin -- this is my
understanding, and I don't know this from firsthand
knovledge ~-- but when ycu cast a part, the casting
surfaces are not alvays exact.

There is alvays some tolerance on how much
metal ycu have in a certain area. When ycu machine it,
you machine it to certain specifications, and it is
possible that if ycu have mcre metal in a certain area,
vhen you machine it you might leave a little fin, for
example, a fin of metal in a certain area, because the
machining process is much mcre precise than the casting
process.

And in some applicaticns it sight be critical
to remove that fin. In other applications you might
vant to remove it for personnel safety point of view
because somedbody has to stick their hand in there, arnd

they may get cut on the fin. In other cases, you might

ALDERSON REPORTING COMPANY, INC.
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not care at all whether it wvas there.
And in this case I understood that our

consul tants thought that it would be a good idea tc
remove that fin because it might act as a stress riser.

Q Do I understand ycur answer tc mean that no
further review or investigation is being conducted cf
that alteration?

A The staff is reviewing the pistcn repcrt which
vas submitted by the Owvners Greoup.

Q And the piston report doesn't say anything

about grinding off this fin, dces it?

A I do not know whether it does or not.

Q Have you read the piston report?

A Not entirely, no.

Q Has the staff reached any preliminary vievs

concerning this AE piston report?

A Not that I know of.
Q You haven't discussed it with anycne?
A The staff had a number of guestions about a

preliminary piston repcrt which vas issued during the
winter, and they vere discussed at meetings which vere

held on Long Island, which I think you attended.

ALDERSON REPORTING COMPANY INC.
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Q IT'm talking about the May piston report, the
latest one.
A We just received it last Thursday, and as far
as I knovw, no one has any comments.
MR. GODDARD: Off the reccrd.
(Discussion off the record.)
MR. DYNNER: Let's take a five-minute rreak.
(Recess.)
BY MR, DYNNEEs (Fesumiang)
g Mr. Caruso, has the NRC staff had any
commun ication with the American Bureau ¢f Shigping

concerning the replacement crankshafts in the Shcreham

engines?
A Not that I kncw cf.
Q Have you reached any preliminary opinions

concerning the reliability cf the Shcreham diesels?

A I think the staff expressed its gositicn hack
on February 22nd at the Licensing Board hearing cn this
matter, and I den't think that position has changed
since then, because the staff has not yet completed its
review cf all 16 of the significant prctlem reports Lty

the Owners Group and has not yet received the DRQR

ALDERSON REPORTING COMPANY, INC.
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(Discussicn cff the reccrd.)
Mk. DYNNER: I have no further questions.
EXAMINATICN BY COUNSEL FOR LILCO

BY MS. TARLETZ:

Q Mr. Caruse, my name is Darla Tarletz from long
Island Lighting Company.

Mr. Dynner asked ycu a fev guesticns atcut
indications in the area of the canm galley. Hovw long
have ycu been avare of those, the existence of those
indications?

MR. DYNNER: Objection. I never used the vord
»{ndications.” I used the word “"cracks.”

MR. GODDARD: Staff joins in the objection to
the guestion as asked.

THE WITNESS: Cracks, indications -- since the
fall of last year.

BY MS. TARLETZ: (Resuming)

Q And has the NRC staff been wcrking with LIICO
in a program of monitoring those indications?

1 Not that I know of specifically. Not that I
know of firsthand. I understand, though, that our

consul tants don't think that thcse cracks c¢r indications

ALDERSON REPORTING COMPANY, INC.
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are significant. I°'m not familiar with any monitcring
program that might have been instituted, that might have
been started by the resident inspector. But I'm nct
familiar with any specific program that he is invclved
with.

o And Mr. Dynner alsc asked you several
questions about the cracke in the block and the
standards that you may have developed to reviev the
cracks in the bleck. Wculd you agree with me that any
criteria is developed cn a case-by-case analysis as the
infermation is made available for your review?

A I don't knov that I would necessarily put it
quite that way. I think my staterents to Mr. Dynner are
pretty clear; that the staff has not yet received its -~
a copy of a report evalua:ing *those cracks. And the
staff will review any «planaticns that are put ferward
by LILCO or the Owners Group regarding the cause of
thcese cracks, and will reviev any suggested corrective
action if any is needed, and will review any
Justif ication for not taking ary action, if that is
progosed.

And tne staff has hired some eminent

ALDERSON REPORTING, COMIPANY, INC.
20 F ST., N, WASHINGTON, 5.C. 2000 (202 428-8300



10

1"

12

13

14

15

18

17

18

19

o4

consul tants, and we will rely tc a great extent cn their
expert ise in helping us to determine whether the
arguments put forth by the Cwners Group and LILCC
satisfy us.

o And in order for you to formulate an opinion
as to whether that infcrmaticn satisfies ycu, is it
necessary for you at this time to have a pre-established
or set criteria or standard ty which ycu review that
information?

A No, I don't think so. Sort cf by definition
when ycu're exploring the unkncwn, ycu don't kncwv what
you expect to find.

Q And is it possible, either in the hypothetical
or with your experience in the industry that a comgcnent
or a machine can be licensed, even with the presence of
a crack in a certain ccmponent?

MR. GODDARD: Objection. I think that is too
vague to ansver. If you would like to relate that tc
the specific cracks ve're talking about, do sc.

THE WITNESS: Cculd ycu repeat the guesticn
again?

BY ¥S. TARLETZ: (Resuming)

ALDERSON REPORTING COMPANY, INC.
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A
Q Yes. Either in the hypothetical or based c¢n

your exgerience in the industry, is it possible after a
reviev of, for instance, in this case the cause of a
crack, that an engine cr a particular component cecld be
determined to be reliable, and an engine licensed even
vwith the presence of a crack?

MR. GODDARDs Same otjection. What cracks are
ve talking about?

THE WITNESS: I think I can ansver the
questicn. Ycu are asking me generally cracks. I mean
certainly if ve had a crack in the nameplate, I don't
think ve would necessarily cbject to licensing the
plant. It would depend upcn an evaluation cf the
situat ion, although there might be some areas vhere ve
might categcrically reiect a ccmpcnent. I'nm thinking
about a crack in a crankshaft, and it is very possible
that ve might categerically reject a crack in a
crankshaft, no matter where it was or hovw deep it was or
vhat it wvas.

MS. TARLETZ: I have no further guesticns.

MR. GODDARD: I have just a few questions.

EXAMINATICON BY CCUNSEL FOR NRC STAFF

ALDERSON REPORTING COMPANY, INC.
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A If he finds something specific that he 1s troubled

rt. But he doesn't report

(]
%)

with or pleased with, he may r
on a daily basis.

o Now, Mr. Matthews, in youyr prior testinony, you.in-
dicated that the tvpes of 1ndications you observed on the
cylinder block of the Shoreham ¢ngine you examined were
common, was the word vou used. In what way «do you believe
those ilndications are common?

A In a general sense, a fairly common occurrence to
diesel engine, diesel engines of our manufacture and others.
And most of that or all of that experience on other engines
1s what I have heard from others.

I do know that 1t is not unusual to find that kind
of crack in engines that we have manufactured that may have
thousarnds and thousands of hours of operation and e¢ven decades
of service behind them.

Q ilave you ascertained approximately how many Delaval
R-4 series engines in the ficld have indications in the

cvlinder block similar to those you observed on the Shorehanm

engine? |
A No. |
Q What 1s the basis for your testimony that there are

many such engines with similar indications?
A I know of a number of them that have such indications.
Q. Please identify those.
A The motor vessel EDWIN GOTT owned by United States
Steel Corporation has two RV-16 engines. The best of my

knowledge, both engines have that kind of indication in each
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of the blocks.

There are two oi1lfield work boats known as the Motor
Vessel TRADER and Motor Vessel TRAVELLR, each having two
engines, and to the best of my knowledge, there are indica-
tions in each of the blocks.

The Motor Vessel COLUMBIA owned by the Alaska Marine
Highway Department has two RV-16 engines and each of the

engines had indications in each of the blocks.

2l a s LN

I am reasonably sure there are more, but those are the.

ones that come to mind.

Q What type of engines are on the MV TRADER and the
MV TRAVELLR?

A Those are R-46 engines,

(o} Is the cylinder block in the RV-16 engine the same
as the cylinder block in the DSR-43 engine?

A Ne, 1t isn't. The upper entablature of the cylinder
block of the V engine is very much like the eguivalent upper
entablature of the in-line engine in design philosophy,
materials of construction and dimensionally. It 1s not
identical,

Q Is the cylinder block in the R-46 engine identical
to the cylinder block in the DSR-43 engine?

A Speaking of an R-46 engine or the TRADER-TRAVELER?

o We can be speaking then about the TRADER and TRAVELER
as compared to the cylinder block at Shorehan.

A They certainly are not identical. The six-cylinder
engine has a length suitable for six-cylinder eng'ne and

six liner boards. And the eight has eight cylinders with

e~ S ek

e
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eight liner boards. But they use the same cores and there-
fore are very similar.

Q what 1s the refzvun:o of the indications in the
engines on the COTT, the TRAVELER, the TRADER, and the
COLUMBIA to the indications experienced in the cylinder block
of the Shoreham engine?

A They apvear to be sinilar indications and I guess the
relevance 1s that those other vessels or the other engines
other than Shoreham operatc either full-time or most of the
time of their onerating season and have accumulated thousands
and thousands of operating hours. -

G Is it your testimony that none of the indications ‘
or cracks on the vessels, the cylinder heads on the vessels
you have identified have propagated or grown?

A You said cylinder heads. Did you mean blocks?

Q I'm sorry. I meant cvlinder blocks. Thank you.

A If these are fatigue cracks, a special form of
indication, then they start life, start their existence as
microscopic crack initiation sites. Then certainly to get
long enough to be visible or to progress to a point where
they are a half-inch long or 5/8ths of an inch long, they
did in fact propagate.

The significance of citing the experience with those
blocks is that the cracks didn't nHrogress to cause any other
failure or to require the blocks to be renlaced.

0 Are the operating conditinns with respect to these

-
marine application engines the same as the overating condi-

tions to which the Shoreham engines will be subjected?
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A The rated power level is similar. The other engines
don't have the rapid start load requirement of the emergency
standby for nuclear power use.

Q Is the MV COLUMBIA operated at full load, full rated
load?

A Some of the time, but not all of the time.

Q How much of the time 1s it operated at full rated
load?

A I recall the number 75 percent of its operating time
as maneuvering time and out of the locks, intoc loading and
unlocading docks and things like that, shallow water where
it has to operate at less than full power.

Q And during what period of time, starting now and
going backwards, has the MV COLUMBIA operated at full load
for approximately 75 percent of the time?

A Its operating season is typically as I recall about
5,000 hours a vear. It has completed between five and seven
years of operation, I'm not sure, seasons of operation. I
couldn't accurately tell you how many operating hours cor how
many of them were at full power.

Q Do you know whether the owners or operators of the
MV COLUMBIA have ever derated the engines on board?

A They have either derated them or given us a contract
to perform work of rerating them. And I don't really recall
what the contract language said, whether it said to derate

or to rerate., But the outcome of it is an engine that runs

at considerably less power than the original nameplate states.

Q Do vou know how much less power?
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excluded.

MR. CARUSO: Others of them might not be obvious.

| T think an example Bill brought out during his presentation
| in January was, for example, a platform. He said the platform
| was not included in the question. But suppose the thing

| falls over? What will it fall on top of? We are not asking

you to do an analysis of that but we are asking you to just

| explain why you don't think you need to do an analysis.
| I was wondering if you were going to do that for things like

' that.

MR. MUSELER: I think what we would probably
request -- we certainly could do that. What we would like,
since the Staff is now going to start reviewing things in
detail, is when you review the first listing of items that are
excluded from the design review or quality revalidation, that
if based upon ycur reivew of that, you determine that there is
a need for us to document specifically for each item excluded

why it was excluded, we would do that; but we véuld ask you to

| take a look at the first list first and see whether it needs
| to be done, and if you determine that you think it does need

| to be dene, we will do it.

MR. BERLINGER: Okay.

MR. MUSELER: The second question., Gary, can you

| paraphase that question also?

MR. ROGERS: Question 2 relates to the attributes
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.; 1 and how it is that the attributes for the various components
\;, 2 | are determined. I would like to explain that process, if I
3 || might. As John Kammeyer identified, the initial component
+ | selection committee meeting goes through and identifies
8 : particular components based upon the combined knowledge of
L} | the functions of those components, and then there are some
7 basic attributes identified.
] From that point, then, there are individual
. specialists assigned to each component to conduct an
10 engineering investigation of those components, and he takes
11 || that information which has been provided by the Selection
‘ 12 Committee into consideration and begins the process of going
13 through and establishing to the best of his ability at that
N

14 point what needs to be examined: how should an engineering

18 | investigation be conducted on these particular components?

16 Once his review is done and there is an initial

17 || outline or scope of work with regard to that investigation =--

| and the task descriptions are basically that, a scope of
work == that scope of work then goes into the design review
organization. It is then reviewed by me, it is reviewed by
other individuals within the design review organization, it

| is reviewed by the diesel engine specialists that we have

; brought in to assist us; and at that point we would approve

; this scope of work.

However, even at that point that does not limit
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the extent of the analysis. The analyst would then begin his
review of the component, and as part of his analysis, if he

finds additional things he needs, as one would expect, as part

| of a detailed engineering analysis, that likewise would be
‘ incorporated into the investigation. So these task descrip-

| tions should be considered a scope of work, and the attributes

that are included in here are those attributes established by

several reviews of people, up to recognized specialists in

| the world for these individual components.

That is the process by which the design review and

the attributes are established. The quality attributes, on

| the other hand, are intended to be a verification of those

properties for the components that are necessary to guarantee
the engineering organization that in fact the component as we
have analyzed it is out there. -y

Therefore, during the initial component selection

meeting we would ideatify some preliminary sets of

| quality attributes that should be verified. However, as part

| of the design review process, if there are additional things,

if we do an analysis and we find there becomes one dimension

| that is critical, we then would incorporate into the program

an investigation to determine whether or not that particular

| dimension has been achieved. Depending upon the safety asso-

ciated with the investigation, that may be done on a sample

| basis or on a complete engine inspection, so the quality
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attributes are those things that we believe are necessary to
assure ourselves that the components out there being analyzed
by the specialists in the engineering organization have the
appropriate qualities.

MR. CARUSO: Let me just make a comment. Any Staff
member who wants to join in, sing out.

MR. EMMIT MURPHY: I think the question really relates to
how you go about considering the completeness of your review,.
Do you go in and look at a component and ask yourselves, we
have a problem; where is the problem most likely to occur;
where are you coming from in a different direction? You have
a litany of various items to be checked for all components,
and you go through item by item to determine that you have

met each of the pressure limits, that you don't have a

—— - ———— ——— —— — —— ———

vibration problem, that you don't have smaller clearances
than you assumed in the design analysis; that essentially you
have addressed all the attributes that should be addressed,
not just the obvious ones but ones perhaps you would not have
thought of in your initial assessment of which are the most
important attributes. How do you go about assurihg the
completeness?

MR. ROGERS: I would have to say that because of
the encompassing scope of’'the investigation, in which we are
analyzing components ranging from piping to electrical wiring,

it's rather difficult to go in and establish a list of




¢+ service histories. All of the information, both nuclear and

| non-nuclear, that we have been able to msemble is the way in

| ent.

| must withstand vibration temperature, pressure, structural
| types of loadings. That is the purpose of going in and

| establishing the functions of the component. Then it is the

{ individuals that are being used in this investigation from
| their experience and from an engineering mechanics and

| mechanical engineering understanding of these components dic-

| examples Gary can collaborate on. If you consider the
| bearing situation for a mgment, the task leader foir the bear-

| ings is a gentleman from FAA who used to be in charge of R&D

29

attributes for all components that should be examined.
I believe that the completeness of attributes is a combination
of the engineering experience of all of the individuals

involved in the review process, coupled with field inspection

which we assess the complete nature of looking at the compon-

I think that as part of the engineering undorstandinq

of the component and the service-induced parameters, that it

analyst's responsibility and the responsibility of all of the
reviewers in the process to guarantee that all of the attri-

butes that the engineering community that encompasses those

tates what those attributes need to be.

MR. MUSELER: Let me perhaps mention a ccuple of

for Imperial Cleavite, a major bearing manufacturer. So his

e
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input into what needel to be loocked at came from a lot of

experience in designing and trouble shooting bearing problems,

FAA, on the other hand, the other gentlemen in FAA had added
| a slightly different dimension to it in that they identified
| a need to look at what potential flaw initiation points or

f failure initiation points and got into a more detailed

finite element analysis and fracture mechanics analysis of

the bearing, which is beyond what a bearing manufacturer

| would normally do.

I think what we are trying to convey is that the
assurance, or at least we believe with a high degree of
confidence that all of the attributes that need to be locked
at on these components do get looked at because the people
who were choosing those attributes are peocple who are
specialists in those particular areas, and the FTVI- these are
the German diesel specialists -~ review all of them to ensure
that, based upon their experience in designing and building

engines, that that experience is factored in to looking at

| the right attributes.

So we cannot, frankly, show you a check sheet that

| shows you for each component here is a list of all of the
; attributes that were considered because we think, based upon

the variety of compon:ntsy that would probably be an endless

list. But again, we think — when you see the task descripions,

I am sure you will have gquestions on them -- but we think
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that that will give you confidence that the right attributes

are being looked at andg that the attribute selection is

pretty comprehensive.

— c—— e — e S—




MR. ROGERS: I guess if you were to attempt to
put together a list of attributes, those lists would be
Put together by the same pecple who are responsible for
conducting the investigations, and the attributes, as we
have shown here from a task cescription and scope of work
point of view, are not the only thing that would be
analyzed.

As I mentioned earlier, as part of this
investigation, as we get into an investigation, there
certainly may be additional things that we find from that
analysis need to be examined, and that, again, is an
additional means of expanding the scope and assuring ourselved,
to the best of our ability, that we have considered all of

those things. We could then go beyond that into an

s o 3 - ———

aqq:issivdjl;itin&uﬁéoqram and an aggressive inspection

program for things that -- for a combination of engineering

—

analysis, cnqinictinq testing and insécction is the way in
which we are assuring ourselves that all of the attributes
of these components are being considered. i

MR. CARUSO: -All right. .

MR. MUSELER: The third question is Craig's.

MR. SEAMAN: The third questions deals with a
concern about considering dndividual components instead of

considering a systems type review.

In response to that, then, there are several
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examples cited. I qdcss what I would like to say is, we
are considering a systems review. It may not be apparent,
because we have been talking about components all of the
time, but, in fact, if you look at the design attributes
culled out on the task descriptions for individual components,
you will see that we are taking a systems type approach tc
the components, and maybe the best thing to do would be,

use two examples cited in tha question here == pneumatic
control IYIt;m. for one.

We have specified a systems and systems logic
type review by an 1iC engineer for the pneumatic control
system on the engine. So that is one of the attributes that
has to be verified for the pneumatic system.

Another example that I guess I would like to use
is this craq&inq System, i.e. pistons, cannecting rods,
bearings, crankshaft. 1f Yyou were to ldok at the task
descriptions for these individual components -- pistons,
con rods, bearings -- you will see that there are references
to each of these components in this mechanical system, this
mechanical interaction system, that f‘quiros input for the
piston review, for example, from con rods and vice-versa.

So that type of approach is being utilized.

I don't know if, Cary would have anything to add.

in some detail.
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MR. ROGERS: I think another example, if I use
that example it will lay the groundwork for several other
questions put forth here, in our examination of the jacket
water pump failures at ﬁarticullrly the Shoreham plant ,
not only do we understand the function of the jacket water
pump and the steady-state requirements for load and
temperature and lubrication and those kinds of things, but
by understanding that the jacket water pump is in a complete
mechanical system that initially gets its power from coming
out of the pistons and goes through the crankshaft and is
driven off a gear assembly in the front of the engine, we,
as part of our review of the jacket water pump, are interested
not only in the main service torgques going into the jacket
water pumps, but also the fatigue critical aspects 9! the
jgekct water pump. And by knésg;q'tgzl-is being driven ot!»“
a gear set, we have to consider not only torque requirements
for the ja;kot water pump, but ;;; t;rsional oscillations
and fluctuations that may be put into the system as it is
drive off the front end of the crankshaft.

S0 in the examination of the jacket water pump,
we not only look at the jacket water pump, but the gearing
in front of the jacket water pump and the torsional response
that is exciting that gearing as part of an overall systems
approach to looking at the jacket water pump.

That also goes into the intermediate assembly,
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let's say the gear assembly itself as part of the investiga~-
tion of the gear assembly.

We also must have information with regard to the
requirements of the jacket water pump and the oscillations
that may be coming off the drive gear on the front of the
crankshaft. And included in the evaluation portion of the
scopes of work and the information required, portions of
the scopes of work, we attempt to identify not only those
dimensional and materials requirements we need, but also
the results of analyses that may be conducted by other
specialists that require the input again from an engineering
analysis point of view for the investigation of this
particular component. But absolutely, we are considering

the interaction of all of these pieces, and they set thc_

. i—— . . S— ——

stage for th;t intormation required for the analysis of
individual companents.

MR. BERLINGER: Hou‘do-you iﬁl;r;ct with your
operating oxpcrionc; data base in making these judgments?

MR. SEAMAN: In answer to that question, again
there is almost two phases that are important to design
review, explained in some detail how we define a primary
function or component, and that is one aspect of the
review. But also associaged with the review is a review

of each individual site experience piece of data and

industry data by the design review task leader to determine
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whether that is pertinent to our engine, and if so, what
impact that has on design considerations. So everyone of
those things will be reviewed. Every piece of operating
data we hnvi in our data base gets reviewed as part of the
design review process.

MP. ROGERS: But those are not to be considered
the only focus of our investigation. Those are the minimum
of the investigations.

_MR. SEAMAN: Right. So it is a two-phase approach.

MR. MUSELER: Three and four were really the same
general question, I think.

MR. DYNNER: I have a gquestion.

MR. MUSELER: Excuse me. In terms of -- is that
okay with you? They both deal with component interaction
and the like.

'MR. ROGERS: I would like to make one comment with
regard to 4. That is, with regard to input we may be

getting f*om Delaval and TDI.

To the cxtcét that we require those on;ino
operating parameters to conduct our investigation, our
first attempt to get those parameters is by contact with
the manufacturer and tryfnq to obtain information he may
have in the form of engineering testing that they may have

done, let's say mounting thermocouplers on gylinder
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This procedure provides the methodology for the classifica~-
tion of diesel generator components and the selection
process for the components which will be subjected to design

review and quality revalidation.

Scope

The scope of this procedure is to identify the procedurzl
requirements for each of the five steps involved in
selecting and documenting the components to be included in

the design review and quality revalidation:

<) Generation ot Component Data Base (CDB)
] Classification of components
o Determination of components operating experience

(Sice Specific and Industry wide).
o Selection of components
o Completion of input to the CDB using the computer

data sheet

Instructions

The methodology and guidelines for selecting diesel
generator components for design review and gquality

revalidation are provided balow.

3
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" ceant tO note that steps may Dbe performed simul-
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canecussy -
1...1g1cacion and experience data gathering may proceed
c

the various components. For example, the

,tguleanoounly.

Component Data Base Generation

The Component Data Base (CDB) is a computer summary listing
of the selected diesel generator components. This listing
is generated by using the *TpDI Parts Manual®, which is the
base document for the Diesel Generator Nesign Re’iew and

Quality Revalidation Program.

A separate CDB is developed for each utility in the

Owners' Group, using the Shoreham CDB and the plant-specific
*onI Parts Manual® as the basis. The CDB for each plant

is updated to reflect site specific differences

including the substitution of specific site experiences for
Shoreham's site experience, and to include the input of site

attribute sheets.

Component Classification

‘Components are classified either type A, Bor C. These

classifications are based on the effect of the component's
failure on the diesel generator performance. The defini-

rions of these classifications are as follows:

DG




3.2.2

3.2.3

3.3

rype A Component - A component, based on the judgement and
experience of the Component Selection Group, whose failure
would result in immediate diesel generator shutdown or

prevent startup under emergency conditions.

Type B Component = A component, based on the judgement and
experience of the Component Selection Group, whose failure
would result in reduced capacity of the diesel generator or

the eventual failure of a Type A component L{if not detected.

Type C Component - A component, based on the judgement and
experience of the Component Selecticon Group, whose failure
has little bearing on the effective use cr operation of the

diesel generator.

In most instances, the classification for each plants’
~omponents shall be based on éortocpondlnq Shoreham parts if
applicable to other engine types. If no corresponding
Shoreham part exists, a classification shall be assigned

based on the definitions in 3.2.1.

Record classification type on Selecticn Committee Component

Input Data Sheet (see Appendix 5.1 of this procedure).

Component Experience

The experience of the specific components or similar type

components is gathered and reviewed by the Compconent

Selection Group. This review will be divided into four
DG



ham specific experience, Nuclear Industry

.cciaﬂ" Shore
’

.xptfi‘"c" Non-Nuclear Industry experience and other
geility site specific experience. This data will be used to
aid in the decision making process to determine Lif a design

review or quality revalidation is required.
3.3.1 Shoreham Specific Experience

Shoreham specific experience for components shall be
gathered and input into the Component Data Base to assist
the Component Selection Group {in its review. Sources of

information include but are not limited to:

Engineering & Design Change Request (E&DCRsS)
Repair/Rework Requests (RRRs)

LILCO Deficiency Reports (LDRs)

Diesel Generator Disassembly Inspection Results
(DGDIRs)

Non-Conformance & Disposition Reports (N&Ds)

A summary of each "experience” is provided and appropriate
references are recorded on the Shoreham-Based Compcnent

Event Da:’ Sheet (see Appendix 5.2 of this p:oéodu:c).

oG
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quclear Industry Experience

The industry experience of each component (grouped by ICI
and other manufacturers) shall be gathered and entered into
the Component Data Base to assist the Componant Selection
Group in its review . 3Sources of information include but

are not limited to:

Licensee Events Reports (LERs)

Significant Event Raports (SERs)

INPO Significant QOperating Event Repo -t (SOFRs)
10CFRS0.55 (@) reports

10CPR21 reports

Nuclear Plant Reliability Data Syst™m (NPRDS)
EPRI reports

I&E bulletins, notices . circulars

TDI Service Information Memos (SIMs)
A summary of sath experience is provided «nd appropriate
references are recorded on the “ndustry-lased Component
Event Data sheet (see Appendix 7. of this procvedire).
Non-Nuclear Industry Experience
The non-nuclear industry experience (eg., marine and/or
stationary expirience) of the componer: is gathered and

entered into e Component Data Base to assist ‘he

CG
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dgmﬂ‘"‘ Selection Group in its review. This infcrmation

.nlll be limited to engines manufactured by TDI. Sources of

information shall include, but are not limited to:

TDI Staticonary/Marine Engine Experience
Correspondence betwean TDI and purchasers

Ships Logs
Engine Inspection Reports

A summary of each experience and the appropriate references
is provided on the Non-Nuclear B:s~d Component Cvent Inpul

Data Sheet (see Appendix 5.5 attached).
Other Utility Site Specific Experience

Each utility in the Owners' Group shall gather site specific
experience for components. This is entered into the
Component Data Base to assist the Component Selection Group

in its review.
Sources of information include, but are not limited to:

Design Change Documents
Repair/Rework Documentation
Deficiency Reports
Inspection Reports

Maintenance Logs

oG



mmary of each exparience is provided and appropriate

AS

gerences are recorded on the site specific component event
re

data sheet, which is similar to Appendix 5.2.
component Selection

rhe Component Selection Group shall select the components

to be subjected to a design review and/or quality
revalidation. Selection shall be based on compcnent criti-
cality and past Shoreham, industry, or other sits experience
as inputted into the Component Data Base, and the
engineering judgement and experience of the Couponent
Selection Group. Absense of adverse axperience does not
necessarily exclude a component from review. The following

shall be used as a guideline for selection:

Type A Components - Design Review and/or Quality
Revalidation normally raquired

Type B Components - Component Selection Group determines
if Design Review and/or Quality
Revalidation is required.

Type C Components - Desigs Review and Quality Revalidatioa

not required
The results of this review and any comments are recorded on
the Selecticn Committee Component Iuput Data Sheet (see

Appendix S.1 of th' s proceducre).

DG



3.6

Components Selected for Design Review

Once a component is selected for design review, the
Component Selection Group provides minimum review
requirements. These requirements shall then be used by the
Component Design Review Group to generate a task

description.

The task description shall detail the methodology to be used
for the design review. It shall be approved by the Design
Review Group Chairperson and the Procgram Manager. Any
unique problems encountered by the Design Review Group
during the implementation of the design review shall be
documented with recommendations (including recommendations
to perform a gquality revalidation) on a Component Task
Evaluation Report (see Appendix 5.4 of this procedure) and
returned to the Program Manager through the Design Review

Group Chairperson for disposition.

Components Selectad for Quality Revalidation

Once a component is selected for quality revalidation, the
Component Selection Group shall provide minimum revalication
requirements (ref. Appendix S.1). These requirements are
used by the Component Quality Revalidation Group tc generate

a4 task description.

oG
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The task description shall detail the methodology to be used
for the quality revalidation. It shall be approved by the
Quality Review Group Chairperson and the Program Manager.
Any unique problems encountered by the Quality Reavalidation
Group shall be documented with recommendations on a
Component Task Evaluation Report (see Appendix 5.4 of this
procedure) and returned to the Program Manager through the
Quality Revalidation Group Chairperson for dispcsition.
Refarences

Diesel Generator Design and Quality Revalidation Program
Transamerica Delaval Parts Manual

Appendices

Selection Committee Component Input Data Sheet
Shoreham-based Component Event Data Sheet

Industry-based Component Event Data Sheet

Component Task Evaluation Report (TER)

Non-Nuclear Based Component Event Data Input Sheet
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Shoreham DSR-48 engines revealed voids about 0.025 inch in diameter that
appeared to be the fnftiation sites for the fatigue crack. Such voids are not
uncommon for aluminum castings of the type used in connecting rod Dbearing
shells.

The replacement 12-in:h bearing shells and connecting rods installed
with the new crankshafts in the SNPS standby diesel generators are of a
different design than the original components. The design medification
addresses each of the conditions identified as contributing causes of the
cracking, First, the geometry of the connecting rods and the bearing shells
was changed to provide complete support to the bearing shell ends, Second,
*he increase in diameter to 12 finches reduced the peak oil film pressure,
Third, although the edge loading was not affected, the two previous changes
reduce the stress caused by the edge loading to an allowable level for the
Searing shell material, The effect of this improvement was quantified Dby
sinite element stress analysis of the 1l- and 12-inch Dearing shells, using
the results of ‘ournal ardit anaiysis to detarmine the detailed loading of the
searing shells. The maximum tensile stress found in the ll-inch Searing was
reduced Dy about 30% fn the 12-1nch configuration,

Two inalyses were performed to detarmine the effect of the stress
~educt=ion on tne fatigue resistance of the new 12-inch Bearing sheils., A
stress vs. numter of cycles equation predicted that, based on the observed
1i%e of the ll-inch diameter dearing shells, the 12- and 13-inch shell fatigue
1ife should be approximately 38,000 hours at full lead, which is over ten
times the usage expected over the d&N.year service 1ife of the nuclear standdy
diesel generators, An alternative analysis demonstrated that the decrease in
the stress range s sufficient to prevent fatigue cracks, which indicates an
infinite fatigue life for the Ddearing shells 8ased on fracture mechanics
analysis, an acceptance criterion for discontinuities fn the aluminum was
established., Voids up %o 0.050 finch in diamever will not compromise the
fatijue performance of the 12-fnch and 13-inch connecting rod bearing shells
in DSR-48 or DSRV-16-4 standby diesel generators. [n addition to the standard
manufacturer's recommended perfiodic Ddearing sheil {nspections oy SRR g
radiographic NDE of the Dbearing shells, on 2 sampling plan, will De
recommended %0 assure compliance with the acceptance criterion.
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2.0  EXAMINATION OF BEARING SHELLS

Visua! examination of connecting rod bearing shells from the original
11-inch diameter configuration of the SNPS DSR-48 TDI diesel engines showed
that, except for the four bearing shells containing fatigue cracks, the
remaining bearings were generally in serviceable condition., The contact
patterns in the babbitt overlay revealed significant edge loading of some of
the bearing shells, Contact patterns on the back of the bearing shells
revealed that the ends were not supported Sy the bores of the connecting rods,

Replacement ©NPS 12-inch bearing shells installed with the 12-.inch
crankpin crankshaft, showed similar edge loading in the babbitt contact
patterns, In addition, the No. 2 upper connecting rod hearing from DGIN2
showed a babbitt removal pattern which was found to he due to reduced adhesion
of the babbitt to‘ the aluminum substrate., Analysis, presented in later
sections, demonstrates neither condition is expected to adversely impact the
expected life of the bearing,

Visual inspection of 13-inch connecting rod bearing shells from the
Grand Gulf Nuclear Station DSRV-16-4 engines showed some edge loading effects
on the bearings and some areas of overlay cavitation, neither of which is a
significant factor in the predicted bearing life,

Scanning electron microscopy of the fracture surface of one of the
cracked SNPS 1ll-inch connecting rod bearing shells showed that the fracture
probably originated at surface pores approximately 0,020 inch to N.030 inch in
diameter, An acceptance criteria is presented in Section 5.0 to detec:
unacceptably large voids in any new bearing shells,

The tensile properties of specimens taken from the cracked SN°S 1l-inch
bearings shells showed that the ultimate tensile strength of the material met
current TDI [2-1] specifications. However, since only subsized tensile
specimens could be obtained from the actual bearing shells, it is difficult to
determine whether or not ductility specifications were met with the material
from the cracked bearings. :
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.1 Nondestructive Examination

Connecting rod bearing shells from three different sources were
examined visually., The first group of shells were the original connecting rod
bearing shells from the SNPS DNSR-4A diesels with 1l-inch crankpin
crankshafts. The second group were bearing shells from SNPS NSR-48 diesels
with the replacement 12-inch crankpin crankshafts. The last source of bearing
shells was Grand Gulf Nuclear Station operated by Mississippi Power 8§ Light;
four pairs of connecting rod bearing shells from the NSkV-16-4 engine with a
13-inch crankpin crankshaft were examined.

The original 1l-inch SNPS bearings, with the exception of the cracked
shells, appeared to be in serviceable condition, showing the expected
polishing of the babbitt overlay. The polishing had occurred in the most
highly loaded areas of the bearing, The amount of scoring of the bearing
surface resulting from circulating solid particles in the lubricant was
minimal, indicating that the engines were internally clean,

There was no evidence of any chemical attack of the babbitt Overliy.
indicating that the lubricating oil had remained nonacidic and was
uncontaminated by acidic combustion products or by coolant leaks into the oil
system, The majority of these bearings showed a polishing pattern in the
babbitt that was wider at the ends of the bearings, covering almost 90° of
arc, than it was in the middle where it covered less than 45° of arc. Also
the intensity of the wear was higher at the edges of the bearing than in the
center of the bearing, This pattern {s indicative of edge loading which
results when the journal axis is not perfectly parallel with the bearing
surface. This causes the journal to approach the bearing more closely at the
bearing ends, increasing the proportion of the firing pressure carried on the
bearing ends. This asymmetry is considered and assumed in the life prediction
of the new 12-inch bearings, and acceptable bearing life is found even in its
presence,

Visual examination of the backs of the original 1l-inch SNPS bearings
showed tha: the ends of the bearing were not supported by the bores of the
connecting rods. This was a consequence of the large 1/4-inch chamfers on the
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connecting rod bores, Figure 3a shows a cross-sectional representation of the
contact between the connecting rod and the connecting rod bearing and
indicates the unsupported ends of the bearings with the original 1l-inch
crankpin crankshaft. This large chamfer has been reduced %o 1/16 inch in the
new 12-inch connecting rod design.

The three cracked ll-inch bearings which had not completely fractured
had cracks approximately four ifnches in length near one end of the
bearing, A crack was apparent on both the I.D, and the N.N, of the bearing
shell; these two indications appeared to coincide and thus to represent one
through-crack in the bearing shell. DNye penetrant testing of these bearing
shells indicated that these visual features were cracks.

Radiography of one of *he 1l.inch bearing shells containing this
indication, the No., 4 upper connecting rod bearing shell from DG1N2, also
indicated the presence of a discontinuity or crack in the bearing material,

The second category of bearings to be visually inspected consisted of
the replacement connecting rod bearing shells which were installed at SNPS
with the new 12-inch diameter crankpin crankshafts, After 100 hours of
testing at full load, DG1N2 was partially disassembled for inspection. At
that time several of the connecting rod 12-inch bearing shells were removed
for visual inspection, dye penetrant finspection, and measurement of wall
thickness.

The contact patterns on the I.D, of the bearing were evaluated to
determine load distribution across the length of the bearing. A number cf the
bearing shells showed clear indications of edge loading in the polishing
pattern on the babbitt, but not to a degree that would indicate impaired
bearing performance during the life of the diesel gemerator unit.

In addition, the No. 2 upper connecting rod bearing from NGI02 showed a
pattern of babbitt removal at one end., Examination of this region by optical
microscopy at 4NX magnification showed that the babbitt removal was occurring
in very localized regions and that the babbitt which remained on the surface
between the localized regions of removal had no sign of babbitt fatigue or

2-3



cracking. In addition, at the bottom of the pits left by babbitt removal, the
machining marks on the 1.0. of the aluminum bearing material were clearly
visible. On the remainder of the babbitt surface of this beafing shell there
is a pattern of very small blisters in the babhitt.

The mode of removal was delamination 1n areas of weak adhesion of the
babbitt overlay to the underlying aluminum substrate. This condition is not
significant as far as the performence of the connecting rod bearings in the
engine is concerned, hut fs primarily a cosmetic surface condition, fver the
normal wear life of the connecting rod bearings, the babbitt layer, which is
at most N.0N2-inch thick, will be worn completely away in the highly loades
regions. Also, up to 0.003 inch of the underlying aluminum material can be
worn awa:, for a total reduction in thickness of 0,005 inch [2.21.

The contact pattern on the back of this bearing shows that, with the
change to the new connecting rods with a small 1/16-inch chamfer (see
Figure 3b), full support of the bearing back has been achieved.

The third category of bearings to be visually inspected was from the
Grand Gulf Nuclear Station DSRV-16-4 diesel engines, These bearings are
reported by Grand Gulf to have experienced about 1200 hours of total engine
operating time, of which approximately 315 hours was at or above 10N load.
The bearings in the uppe position showed normal babbitt contact patterns in
the most highly loaded regions. In some cases there was evidence of edge
loading of the bearings but, in those examples examined, even less than fo-
the 11-inch or 12-inch SNPS bearings. The bearings from Grand Gulf cid show
light to moderate scoring of the overlay. In addition, there were a few
isolated areas of overlay removal. These areas were, however, not in the most
highly loaded region of the bearing and probably represent areas of
cavitation. This apparent cavitation is confined to the babbitt overlay and
shows no evidence of progressing into the underlying aluminum substrate, It
had no effect on the function of the bearings.

The contact pattern on the back of the DSRV-16-4 connecting rod dearing
shells from Grand Gulf Nuclear Station shows that the connecting rod bore 15
providing essentially full support of the bearing shell N.N..
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2.2 Nestructive Examination

Destructive examination was confined to the original ll-inch diameter
bearing shells from SNPS. Two of the bearing shells which had cracked but not
separated were destructively analyzed to expose the fracture surfaces for
detailed examination,

At the FaAA Palo Alto laboratory, the No. 4 upper connecting rod
bearing shell from DG1N3 (containing a crack approximately four inches long)
was subjected to destructive examination. Two axial-radial cuts through tne
fracture surface were made from the end of the bearing containino the crack,
This freed the maior portion of the fracture surface for separation and
examination, The fracture extended from the 1.D of the bearing completely
through to the N.N,,

The No. 3 upper connecting rod bearing shell from DGIN3 was initially
examined by TNl in Nakland, Sufficient force was applied to the cracked
bearing to complete fracture to the bearing edge, freeing the fracture surface
for examination, Again the crack was shown to be a through-crack from the
1.0, of the bearing shell to the N.,N,. In addition, the shape of the crac«
fronts at both ends of the crack showed that the ].D, edge of the crack was
leading the N,N, edge of the crack, suggesting that the crack had initiated at
the 1.N, of the bearing shell,

2.3 Electron Microscopy

A portion of the fracture surface which was removed from the No. ¢
upper connecting rod 11-7 .. uearing from DG1N3 was examined by scanning
electron microscopy. This examination revealed significant near-surface pores
which are the probable initiation sites for the cracking, These pores are
approximately 0,020 inch to 0.030 inch in diameter., Examples of these pores
on the fracture surface are shown in Figure 4,

The brittle character of the RRSN aluminum alloy prevents it from
yielding very much {nformation about the nature of the cracking process.
However, the orientation of the crack relative to the pores that were
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discovered is consistent with those pores being the initiation sites for the
fatigue crack, The internal surface of the pores, being rousded and showing
signs of dendritic structures, indicates that their most likely origin is from
shrinkage associated with solidification of the castings from which the
bearing shells are made, This shrinkage may also be assisted by dissolution
of gases, such as hydrogen, from the 1iquid aluminum during solidification,
As such, the pores would be a normal effect of the manufacturing process Dy
which the castings were made.

2.4 Chemical Composition

To confirm that the 1l-inch connecting rod bearings are made from th;‘
specified material, Alcoa BRSO, a sample of aluminum material from the No., ¢
upper connecting rod bearing from NG1N3 was submitted to Metallyrgical Testing
Corporation for chemical analysis. The results of the chemical analysis, as
well as the specification for alloy B850 [2-3], are given in Table 1. The
results indicate that the specified alloy was used in the manufacture of thesek

~J

bearings.

2.5 Tensile Properties

Mechanical properties samples were cut from the end of the subject
11-inch bearings containing the cracks, between each parting line and the
fracture surface. The specimens were 1/4-inch gage diameter, l-inch gace
length per ASTM B-557.81 [2-4], the largest that could be obtained from the
finished bearing, and they were oriented parallel to the axis of the bearinz
perpendicular to the plane of the fracture,

Ten specimens were prepared and tested according to ASTM Standarrs.
Eight of the specimens were from the No. 4 upper connecting rod bearing shel!
of DGIN3 and two of the mechanical properties test specimens were from the
No. 3 upper connecting rod bearing shell of DG103. The results are listed in
Table 2. Ultimate tensile strength ranged from 23,7 ksi to 28.1 ksi with
elongations ranging from 0.40% to 0.88%. JOnly one of the ten test specimens
met the apparent original design requirement [2-1] for tensile strength and
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none met the elongation requirement, wWhen compared with TNl's current
specification requiremenis [2-1], all ten samples met the tensile strength
criterion, but again, none met the elongation requirement.

The samples were the largest that could be taken from finishe~
bearings, but were one-half the size of samples that would be taken from
unfinished castings for quality assurance. ASTM Standard B8-557-B1 states that
elongation values obtained from smalle specimens may be less than those
obtained from larger specimens,

The ultimate tensile strength results indicate that the bulk cast
aluminym bearing material 45 suitable for {ts intended application. The
reported ductility values are not significant, since they were measured on
sub-size specimens, 1f full-size spec‘mens could have been used, it is
expected that the ductility would have been satisfactory.
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TRANSAMERICA DELAVAL INSTRUCTION MANUAL, Mode! NSR-48 Diesel Engine,

erial Nos. 7/ - ” - - 74012 - 2AN6, Transamerica
Nelava! Inc., Engine and Compressor Division,

Aluminum Company of America, Alcoa Aluminum Nesign Nata, Pittsdurgh,
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TABLE 1
CHEMISTRY OF NG103, No. & UPPER CONNECTING ROD BEARING

Results
8RS0 Wominal Composition of Analyses
Yy (% %)

Al 9n.0 balance
Sn 6.0 5.26

Cu 1.0 1.86

Ni 2.0 1.38
Mg 1.0 77

Fe -- .36

St - .25

Ti - | 12

2-9
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Note:

TABLE 2

TENSION TEST RESULTS FOR DG1N3
CONNECTING ROD BEARING SHELLS

Results are from 1/4-.inch diameter test specimens.

for 1/2-inch diameter test specimens,

are unaffected by this difference in size,

2-10

Test No. Position U.T.?.
T B
1 No. 3 Upper 25.7
2 No. 3 Upper 23.7
3 No. 4 Upper 25.2
4 No. 4 Upper 25.7
5 No. 4 Upper 26.5
6 No. 4 Upper 26.1
7 No, 4 Upper 26.7
8 No. 4 Upper 26.9
9 No. 4 Upper 28.1
10 No. 4 Upper 26.1
Specification (1976) [2-1] 27.0
Specification (1983) [2-1] 123.0

Elongation
!percen! 5

0.81
n.4n
N.70
n.76
0.76
N.54
0.72
0.54
0.88
0.68
2.n0
2.00

Specifications are

The smaller test specimens
result in lower elongation results, but the tensile strength results
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Figure 4.
No. 4.

26X

36X

Scanning electron microscope fractographs of 0G103,
Voids are approximately 0.020-inch to 0.030-inch.

FaAA-84-3-1

2-12



5.3 Acceptance Criteria for Connecting Rod Bearings

Compared to the original configuration installed in the 0SR-48 engines,
there s a factor of 152 increase in the expectsd fatigue life of the dearing
shells, and a 50% decrease in the stress iite sity factor range, Because of
the significant reduction in the tensile stre=s in the connecting rod dearing
shells of the current configuration, the si.e of voids which can de tolerated
is larger than would have Deen accaotanle iv the original dearings. Using tne
B8IGIF fricture mechanics code to calculate the stTess intansity facter range
shat weculd remain Dbelow the approximate threshold value (f X,
2.0 kst /TAches , yields an acceptadble void size of N,N80 inch in the hignly
stressed araas of the upper connecting rod dearings. The 3[GIF analysis used
to generate this acceotance eriterion is conservative in that th voids
actually seen in the zearing material are assantially spnerical with -ounded
intarior surfaces. “he RIGIF analysis assumes tnat the volds are yharc.eqged
and senave ica snars cracks from the onsat af fatigue. This is consarvative
in tmat m0 credit is taken for the Incredsed stress required toc initiate 2
snars fatigue crice fram 3 typical casting veid,

“he cricical zone of the :snnecting ~od dearings, %3 wnich the 3.78C-
inen maximum diszantituity accestance criterion applies, was letermined dy tne
regison of the conmecting rod dearing shell in wnich tRe censile stress axceeds
sne-hal® of e maximum tensile stress in the Dearing. 3y examining =the
outauts “ram tne ANSYS finite element models of the DSR-48 ana 0SRV.18-2
connecting rod bearing shells, it w~as determined tre: this critical zone
ancompasses a dand on each end of the searing deginning 0.4 inch frem the
Searing end, extanaing inward toward the ofl grocve to i zoint 1.4 incnes “rom
the bearing end. This critical zone is 1130 cantared zircumferentially on the
bearing shell, extanding cireumfarentially on either side of the canter
2.5 inches. ONutside of this critical zone, and ‘n the lower connecting ~od
bearing snells wnich are much less nighly Toaded than the upper searing
shells, the acceotadble void size fs a caleulated 1,297 inch,
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In the case of Shoreham, the testing projections developed by the
architect/engineer and based on NRC requirements show that the engines will be
run at full load approximately 100 hours in every two-year cycle. ONver the
expected 4N.year 1ife of the power station, orf 20 two-year cycles,
approximately 2,000 total hours of full load running should be accumulated,

The ratio of the stress level in the connecting rod bearings currently
installed at Shoreham and at Grand Gulf, relative to the stress level in the
original 1l-inch bearings at SNPS, provides a criterion for the acceptance of
bearing shells, Calculation of the acceptable size of a normal casting void
which would remain below the computed threshold stress intensity factor range
shows that discontinuities up to 0.050 inch may be allowed in the critical
zones of the upper connecting rod bearings.

]nspection to assure compliance with the acceptance criterion can Dde
accomplished by radiography. Shoreham Nuclear Power Station hzs developed a
procedure that detects discontinuities that could result in rejection of a
bearing shell, A sampling procedure will be recommended to the TDI Owners
Group for radiography of bearing shells for purposes of quality revalidation.
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‘ ATTACEMENT 12

FaAA-84.5.12
PAD73%6/CHW-03360A

EVALUATION OF CYLINDER HEADS OF
TRANSAMERICA DELAVAL INC, SERVES R-4 DIESEL ENGINES

"""""".""'""".ﬂ"""'.'.t"""'v’t'.fﬂ'.t"""."""'..""""

The report s firal, pending confirmatory reviews
required by FaAl's Q4 operating procedures.

""'Q."""""""'"'.""'Q."'.""""'0"'"'..'.""""""""".0'

Prepared by

Failure Analysis Associates
Palo Alto California

Prepared for
TD! Diese’. Generator Owners Group

“ay 1984
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4.0 COWCLUSIONS AND RECOMME NDAT 1 0N3

1. The cylinder heads are adequate for their intended service, However,
there is a potential for cracks to propagate from pre-existing flaws in
the head leading to leaks into the cylinders, The pote’ ¢(1al for the
pre-existing flaws in Group [II heads is significantly less than for
Group | and Il heads.

2. For Group | and 1l heads, the following preventative measures are

recommended:

« lInspection of all heads Dby 1iquid penetrant and/or magnetic
particle methods and yltrasonic measurement of the fire deck
thickness.

. Perform the "barring-over” piocedure tO check for water
leakage immediately prior to manual startups and at appro-
priate intervals after shutdown.

3. For Group IIl heads, FaAA recommends a sample inspection of all the
heads by liquid penetrant and/or magnetic particle methods and ultra-

sonic measurement of the fire deck thickness.

4., If the “"barring-over” procedure reveals leakage, it is recommended that
the head be replaced.

4.1



Attachment 13

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before the Atomic Safety and Licensing Board

In the Matter of:

LONG ISLAND LIGHTING COMPANY )
(Shoreham Nuclear Power Station, )Docket No. 50-322 (OL)
Unit 1) )

AFFIDAVIT OF JOHN C., KAMMEYER

John C. Kammeyer, being duly swoin, deposes and states as
follows:

1. My name is John C. Kammeyer. I am employed by the
Stone & Webster Engineering Corporation at the Shoreham Nuclear
Power Station. My current job title is DRQR Program Manager.
Among other things, my responsibilities include engineering
matters related to the Shoreham diesel generators. A copy of
my resume is attached.

- & The purpose of this affidavit is to provide
information concerning the expected hours of operation of the
emergency Jdiesel generators at LILCO's Shoreham Nuclear Power
Station.

3 The expected life of the Shoreham Nuclear Power
Station is 40 years. The emergency diesel generators at
Shoreham are each expected to operate for an approximate total

of 4,500 hours.



-2~

4. Each diesel generator is expected to operate for
approximately 1,300 hours during pre-operational testing.

S. Surveillance test runs will be performed pursuant to
NRC Reg. Guide 1.108 § C.2.c. These tests will be conducted
during the intervals between refueling cycles. A conservative
estimate for test run hours for each engine to be performed
within each 18 month refueling cycle is 65 hours. Therefore,
it is anticipated over the 40 yeir life of the plant, each
engine could operate for a total of approximately 1,733 hours
during the surveillance test runs.

6. Twenty-seven hours of periodic operational testing of
the diesel generators could be required between each refueling
cycle pursuant to NRC Reg. Guide 1,108 § C.2.a. Based on an
expected 40 year life of plant, and on an 18 month refueling
cycle, each engine is expected to operate for approximately 720
hours during periodic testing.

Te The Probabilistic Risk Assessment for Shoreham
Nuclear Power Station estimates a loss of offsite power event
to occur once each 13 years or approximately 4 times over the
40 year life of the plant. Based on a conservative estimate of
seven days of continuous diesel engine operation for each LOOP
event, each engine should see approximately 672 hours of

operation in LOOP events.
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8. The total number of hours of operation for each
emergency diesel generator at the Shoreham Nuclear Power
Station is anticipated to be approximately 4,500 hours over the

40 year life of the plant.

John C. Kammeyer

State of New York
County of Suffolk

Subscribed and sworn to before me this __ day of June,
1984.

My commission expires:

Notary Public



JOHN C. KAMMEYER

Engineer = power Division/AsSsisS ant Head,

Site Engineering Office

STIONE & WEBSTER ENGINEERING CORPORATION

Ohio State University = pachelor of science, Mechanical
-3 4 -

ing 1979.

pmant Engine2t, power D1V

snor2nam Nucl2acr Paw23t sravion, Long 1sland Lignting company,
gaham Nucigat - - === N3 Lo .
N 1979 tO PLESSNt

As ENGIN g2 to Presaent) assigned to the Site
En3zin2el 3g2) in the capacity of Power Engineert ans
As31StAN responsible €9 the Head-SET for the Powar
pivision 2£fort. Responsible for directing engineers and
designers in tae resolution of construction and testini
problers dealin: with fluid systems and related components,
such as pipin3d., valves, mechanical eguipment, and equipment
ereztion. I addition, in the apsence of the Head=-SEQ,
responsidle for the operation of the Site gngineeriny office.

As ENGINEER (May 1981 - July 1382), assigned to the Site
Enjineerin3 office, responsible for resolving various
engineering related construction problems, prxncipally with
piping and mechanical componants, requiring an immediate
gsolution tO support tne construction schedule. In addition,

working directly with the client's start-up organization tO
resolve system operation deficiencies.

As ENGINEER and CAREER DEVELOPMENT ENGINEER (November 1979 -
April 1982) in the Nuclear gEngineering Group, responsible for
prepar ing reactor plant flow diagrams, specifications, and FSAR
gactions. As a Career Development Eng ineerc, spent four montns
ac th2 Site gngineering office, responsibilities included
maintainability study of the 350 MWe power plant.
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North Anna Power Station - Units 3 & 4, Virginia Electric and
Power company (June 1979 - November 1979)

As CAREER DEVELOPMENT ENGINEER, assigned to tne Nuclear

Engineering Group responsible for preparing reactor plant flcw

diagrams, specifications and F3AR sections.

U.S. NAVY (September 1969 - July 1975)

yss James K. Polk, SSBN 645 (April 1972 = June 1975)

Responsibilities included reactor operator, reactor
instrumentation maintenance, supervision of division training;
honorable discharge with ETR-2(SS) rating, commendation from
Ccommander Submarine Squadron Sixteen.

professional Affiliations

Amarican Society of Meshanical Engineers - Associate Hemder.

o



K M, UNITED STATES
AR WY NUCLEAR REGULATORY COMMISSION
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ATTACHMENT 14

Docket No, 50-416

Mr. J. P. McGaughy

Vice President

Muclear Production

Mississipoi Power ana Light Company
Post Qffice Box 1649

Jackson, Mississippi 39208

Cear Mr, McGaughy:
SUBJECT: NRC S1:7% EVALUATION OF THE TDI DIESEL GENERATOR RELIABILITY
FOR POWER NPERATION AT GRAND GULF NUCLEAR STATION, UNIT

As a basis for operation of Grand Gulf Uni+ ) at full power, Mississippi Power

4 Light (MPAL) submitted reports dated Fedbruary 20 and April 17, 1984, rencerning

the MPL{ orogram to verify and enhance the reliability of the TDI diese’
gererators at Grand Gulf Unit 1. These submittals were in response %o the “RC
questions on the TD! fssue and are supplemental to ather MPSL responses o the
NRC requests contained in letters to J. P. McGaughy dated October 31, 1382

and Decemper 27, 1983, Additional actions taken Dy MPSL to verify and snnance
*re relfability of onsite/offsite AC power systems were documen<ed bv ‘e=<er
dated February 26, 1984,

MPSL met with the NRC s*aff and its consultants €rom Pacific Norshwee= Laboraccry

(PML) on April 13, 1984, and again with *he NAC staf¢ on April 12 284, =5
a'scuss TOI divsel gererator reliability issues, inclucing fssues raisas
eariier by the sta“f and its PNL consultants in a letter datec 2or¢' 17, ‘g24
(E. Adensam =0 J, 2. McGaughv). [n addition, at *he meeting cn dpril 13,
1984, the staff had its expert diesel consultants available ¢ ciscuss *ravr

detailed views concerning further efforts *o ensure reifabilicy of =ha *D:
diesels.

As we previously discussed a: the Apri) 13, 1984 meetirg, and in severs’
subsequent discussions based on a review of the infcrmaticn provided =y 08,
the NRC staff has been unable to conclude *hat the proposed MPEL pragram ¢or
ensuring adequate diesel gersrator relfability is sufficient 2o sucoare
ocperation of Grard Gulf Unit 1 at power 'evels in excess of 5% of “u!' anwer,
e have concluded that your submit=als to date ¢o not acecuately aqgaress
existing technical concerns withou® further inspection “rr defective comporenc:
‘n at least one diesel ergine, additional preoparational resting, ane
establishment of enharced maintenance, inspection, arg surveillirce alars.
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Our detailed findings are attached as Enclosure 1. In addition, severa! back.
ground documents from our consultants at PNL are attached (Enclosures 2, 3,

and 4) for reference. T

[f you have questions or alternative proposals, we are prepared to discuss

them with you at your convenience. The staff will need to review vour response
Lo this pesition, or receive an adequate alternate proposal from MPSL, prior

to authorizing plant operation in excess of 5% of full power,

we lock forward to vour prompt reply to this request.

Sincerely,

s FROR> 6

)

~ - 4
ol -

/s

Darrell G. fisennyt, Director
Division of Licensing
Office of Nuclear Reactor Regulation

Enclosure:
As stated

cC w/enclosyre:
See rext page
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Mr. J. P. McGaughy

{ice President

Nuclear Production

Mississippi Power & Light Company
P. 0. Box 1640

Jackson, Mississippi 39208

Rcbert B, McGehee, Esauire

Wise, Carter, Child, Steen and
Carawav

. 0. Bex 687

Jackson, Mi:-. ssippi 39208

Troy 8. Conner, Jr., Esquire
Conner and Wetternann

1747 Pennsylvania Avenue, N. W.
washington, 0.C. 20006

Mr. Ralph T, Lally

Manager of Quality

Micdle South Energy, Inc.

225 Baronne Street

°. 0. Box 61000

New Orleans, Louisiana 70161

Mr, Larry Cale

“fssissiopi Power & Light Cempany
P. 0. 8ox 1640

-Acksen, Mississippi 39208

“r. 2. W, Jackson, Protect Engineer
Grang Gul€ Muclear Station

3echte’ Power Carsoration
Ga‘thershura, Maryland 20750

“r. Alan G, Waaner

iesident [nspector

Seute 2, B8ox 150

Port hiibson, Mississippi 19150.

Mr, Walt Laity

Pacific Northwest Laboratory
Rattelle 2lya,

Ricnlang, Washinaton 9918)

Mr. lahn Schroeder
Transamerica Delaval, nc.
213) Professional P'ace
Suite 1

<arcover, Marylang 2078¢
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ENCLOSURE 1

ADDITIOMAL ACTIONS TO ENSURE ADEJUATE
RELIABILITY OF TD! DIESEL ENGINES
AT GRAND GULF NUCLEAR STATIONM, UNIT 1

[ntreduction

-

The prooosed MPSL program to ensure adequate reliabitity of the TO! diese!

generators at Grand Gulf Unit | has been provided *o the stafé in refarerces

| through S. Based on a review of the Mississippi Power § Licht (MPy

orogram, the NRC staff and its consultants “rom Paci€ic Norenwes® .adoratory

PNL) have been unadble to conclude that the MPSL orogram is suf€icians
supoort operation of Grand Gulf Unit 1 at power levels in excess s+ =
full power. One acceptadble basis to support ful! power cperation of

Grand Gulf Unit 1 is discussed herein and involves acaiticna’ actione

addressing the following areas.
- Engine disassemblv and inspection

- Pre-operational testing following engine disassembly and
inspection

- Engine maintenance, inspection and survei’lance.

Assumptions

The staff's position that the additional actions descriher herein <

sufficient to support fyll power aperation at Grang Gulf Unie 1 ¢ eyn:

t0 *he “ollowing assumptions:

3) Findings stemming “rom the staff review of ne TO! Nwners iroue

resolution of TO! engine issues will be satisfactorily implemencan

-~ -
-

-~

i o
o

at Grand Gulf Unit ) prior %0 res*ars “rem the #irss refue’ing ~y*3ze.

5 Implementatinn of an acceptable onsite/n¥¥gite i{ sower armam-aman-

’:e‘argu-q i

ing verification program. The croposed “PAL arsarsrm
'S under review by *he NRC staf<¢,

c) Appropriate actions will be *aken as necessarv ‘r regponca *2 ey
Jnexpected occurrences a‘fecting *he Grang Gul‘ (In<r | ar asmar
similar TDI engines and findings “rom *he Nwrers Group Sranmam apd
are of an urgent nature. '

- . -
-

d) Engines will not be operated in excess of Z3F maximum loacs [ - "t

full rated power).

[

o



3.0 Additional Actions %0 E~sure TO! Diese! ESng ne eliap < +y

3.1 Engine Disassembly and [nspection

The Qivision | engine (which has accumulated *he mos® operating hours *2 2ate
should be disassembled for inspection of key components (iden*tified nelow

Action to be taken on the Division [l engine would e contingent upcn *he
results of the inspectinns conducted on the Division [ engine. !¢ no Zefec*:ve
carts are found on tne Division [ engine, disassembly and inspection o¢ *ne
Tivision [ engine would not bDe necessary provided MPLL cam cemonscrate thraoygn
3 review 0f the manufacturer's QA records that the two engines are essen-
tfally identical. This would involve verifying that the key engine crmponents
have been €abricated anc installed %o the same material (‘including heat
treatment) ang manufacturing specifications and similarly inspected are
installed (inclucing same dolt torgues).

"€ inspection of the Division ! engine reveals defective parze, or i€ the
"we engines contain gissimilarities, these would need %o be evaluated 2¢ 3
basis for establishing inspection requirements “or the Division !! enaine.

41T defective parts found shou'd be replaced. Paossibly, the black and encire
case could be exceptec 'f cracking is not severe or in critical a:eas.

The tyces of inspections to be performed shou'd e similar *A those carauctan
1t Shorenam anag Catawba e.g., dye penetrant, eddy current, ultrasonic, rag<n.
graphy, etc.) as aporopriate for each comporent Hasea an the «inAg AF areniame
'2.3., cracks, adbnorma’ wear nr other distress, ‘nadequate 25semply Ar sema,ims
whicn have previnusly been axperienced on these componen®s 3 Grang 3y'¢ moe
ar athar TO[ engines.

’

-moorents %0 De irspected should inclucde al! [(LA0%) ad smp &' ayinn:
- Piston skirts, crowns and fasteners
- Cylinder heacs

- Connecting rods. Connecting rocd “asterers snou’4d e ~meckar
for torque

- Connecting rod bearings per criteria in Cwners Graup rerar+ an
this comporent. Bearings snould also be evalya®ea “ar aprare=a’
wear patterns which mav be indicative of crarksna®s migaligrmens

- Wrist pin dushings



- Pysh rods - main and cornectirg

- Crankshafe (including hot and cold def’ection test)
-« Cylinder liners

- Crankcase capscrews for torque

- Cvlinder block

- Engine base

- Head studs “nr torgue

- Air start valve capscrews

- Rocker arm capscrews per Nwners Group findings

Turbocharger mountings, includiig all bolts and welds

A description of the ‘nspections perarmed and *he results should bde
suomitted for NRC staff review prior fo plant operation above 5% nnwer.
This reocrt should address all ‘ndications found and the engineering
2as's for acceptance or rejection of the sublec*t components.

1.2 Precperaticra’ Testing Subseaquen* *» Engire Disassembly zme “ngserccan

“reccerationa’ testing must e perfarmed on the Jivision ! enging 4l ay<emn
25 disassembly, inspection and reassemblv, !m acc<tion *a aghering ¢ %ne
manufactyrer's precperational test recommendatinng, this ohase Af *eg* nm
snou'ad include the slements Tisted below. ¢ e manufaciurer's racimmaenca.
tTons alreacy ‘nclude these elaments, “* is npr necessary *0 ~eneac “ne~,

- 10 modi€ied star<s to 40% load
- 2 fast starss to 70% load
- 24-hour run at 70% load

A mocified start is defined as a start includine 3 creiyde perine ag
recommended Dy the manufacturer and a 3 to 2 minyre lnaging %5 sne
soec“ied load Tevel and run “ar a3 minimum of one ~our. The f3g* gtzreg
are “dlack starts" conducted “rom the control room ~n simylasinm 3¢ an
E5F signal with the engine on ready standdy status., The ergine ghoys
e Tcaded to 70% and run for & hours at this loac on each “asc start
“est. The 24-nour performance run is suggested °n de*ect abrorma’ .
"emperatures and/or temneratyre excursions thas might ingcicate argire
e'stress. Either a2 modified or “ast stars mav Se utilézeq,
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These 13 tests must be per‘nrmed satisfactorily ar the €irgs aeepmpe e,

“he 10 modified starts should be performec successiveiy with ng €3ilyre.

A failyre is defined as an fnability of the engine *o star*, or an aonorma’
cendftion during the respective run which would ultimately preclyge the engire
from continuing to operate. !¢ *he precperatioma’ tests are not satisfacenr,
completed in the first attempt, the NRC staff will review the need “or acqs.
tional testing requirements,

2.3 Maintemance, Inspection ana Surveillance

Jetailed mainterance, inspection, and survei)lance renyiremancs shou'z

Se es*ablished in zonjunction with the engine manufacturer's recommenca-
*‘ons and snculd include al! maintenance, inspecticn, ang surveillance
‘centi€ieq by MPAL in References 4, 5, and 5. In adaition, special
attention should be given to selected comporents a4s descrihed delew, (¢
defects are noted, the parts should be reclaced. The mature of tre ceface
will determine if this is all that is requirec,

A. Cylinder heads - Following engine shutdown, *he ergine snoula Se
rolled over with air pressure after faur hours (curing cooldown’
with the indicator cocks opgen. Subseauent to coolagewn, engines
shou'd be air rolled every 24 hoyrs. Any cylincder neads discovered
'eaking must be replaced. MPSL should confirm that the wrizten
Srocedures are agequate to ensure that *he Cocks are closed “o'lawing
each air rell,

3. Engine dlock and base - "nspect "he engine hlock and hage every
month or 24 hecurs of speration, whichever comes “irgt,  The ‘ngpescia-
shoula be an extermal visyal inspecsinn FRQUIring e dfgsassemply, o
other special maintenance is required ¢ any defects ‘cund are “mrr.
crittcal." Non-critical indications are de‘‘nec as nnt caysing -
ir water 'eakace; not Propagating; and rot icversel, 39facesnn - Tienee
iiners cr stud holes.

bs ianrecting rods - After each interval of 2% stares, 2N maypg 44
creration or § months, whichever occurs <rg=. a'° nrECeing rage
should be visually inspected anc all conneceing #a¢ 30'1%s sncu's ~e
retorqued and the results recarded.

“. Lube of' checks - The Tube 01l should be checkec “or warter fallayiee
orenperational testing anc *hen weekly ard after sark 24 noups A<
operation, whichever comes €irse, !+ should 2'sn Je checked o~ 3
monthly basts for particulates and chemical ~:nrtaminants acgac asnn
w'*h wear of bushings and Searings. Also a: intervals n® ang moren,
samo’e shoula be collected “ram she D0TIIM 0F the sump *r sherk ‘ap
water. All filters and strainers shoula alen ne checkes =c=<™'y,
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Cylinger head studs, =ocker arm capscrews, a‘r s%ar® valve
capscrews - fach month 25% of the capscrews should be spot crecked
for torque.

F. Push rods - Following preoperational testing and then subsequenrt'y
after each 24 hours of cperation, cams, taprets, push rods, atc.
should be visually checked. This can be done one A% 2 time wi*h *=e
engine shutdown but without affecting its availability far service.

[tems 2 throuch F above apply to both engines. For the engirels) wnich
are disassemtied and inspected in accordance with Secticn 3.1 above,

the starting point for implementing ‘tems A through £ shoulc e uoen
engine reassembly; therefore, subsequent pre-operationa’ testing sroyu’d

be included fn the aporopriate maintenance, inspection, and surve:  arce
intervals above. Should 1t not be necessary to disassemble and irspect
the Division [l engine in accordance with Section 3.1, items A througn

F above should de implemented. One hour of engine operation at any 'oad
s consicered to be one hour of engine operation in dete™ining inspecticn
intervals.

Additiona! Surveillance

Quring standby, the lube 01l filter pressure drop should he checkea catly
ratner than month'ly as suggested bv MPRL. ot and cold deflecsinn *scts
of the cranksnaft should e performed every 6 months with the hot se¢ a-.
tion test jer<crmeg within 18 minutes of engine shutdown.

Turing engine soeration, the exhaus® “emperaturs “ar QACh “y inper gnay
oe monitored continuously by the operator and recarded Ar a '~3 a- neurty
'ntervals, 2s should the temperatures entering and ex s re *ha *smacmacser
Qtrer temperatyre and pressure readings far which *ha engire ‘s ‘re=r manrcan
sheu'a a1so de monitnred continuously, anc recarded nQuUPrir, Ar =ree fean gne
1€ specified dv *he manufacturer. These should at lease ingiute “ube Y,

JaCket water, intercooler temperature, anc air aressiure, ¢ smp arstng

squ'ppea with an accelerometer on the main Dearings ang sursrctasean, eme

. s

y

shou'ld alse be monitored continuously and recarded at neur'y inegrunty, ’
the engine fs not equipped with an accelerometer a° *hece ncinec,. =2+~ oL T Ll
011 temperature should he monitored continuous'y and resawvneg ~ryur v, 1'gn,

'ube 011 filter pressure should He monitnrec datly curing eng rs czamaecan,
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Pafareances

MPLL Tetter cated February 20, 1984, "Ciese! Generators, Zomoreners:.e
Reliability Repore."”
MPSL letter dated February 26, 1984, "Onsite/0Offsite AC Pcwer Reltani’

MPLL letter dated April 17, 1984, "Upcated Repo-t, Diese! Generators,
VPLL Tetter dated Apr¢l 17, 1984, "TD! Diese! Zngine, Sucoiementa!’
[Information."

Meet‘ng Passout, Apr¢! 13, 1984, "GGNS Maintenance/Testing Pragram,

Meeting Passcut, April 18, 1984, "GGNS 0-G Maintenance Testing Pracram,
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We also have to deal with seisnmic == or seismic;

{ don't know the pronunciation =- we have to take into
account the effect of a collision On the saip and what
sould happen in the deacceleration ceriod of 4 coliision.

MR. STROUPE: 4. 1Is tnat with regard only to
the aain propulsion system?

A, Generally in tne 2ain propulsion system Decause
Oi 1ts =mass.

- [ think @y questions was only 1in regard o the
main propulision system.

Do you take that into account with the
aJd«iliacy eungine?

A If you had a very large auxiliary engine Such
as in a _assenjer ship, then you would take it {nto
account cecadse sone of those auxililiary engines dre
lacger tinan the main propulsion units on a small cargo
shig. Then it ~ould be taken lato account,

It would depend on the nassiveness of the

machinecy.

e Arfe there any components otner than the
foundation of the auxiliary diesel engines on board ship
that can ve affected py tne force of wave action?

A. Coula I have that Guestion read hack, >lease?

(Record read).

THE WITNESS: Yes.

The shigs hull does aove; it stresses and it's
subject to stress, and therefcre it has strain on [ §

The astrains which a ship is subjectes to can ve

P SR FAY Wewlian PMuoank S am Teoannmiesnn LY R 41 8/117=-NASN




Owners Group
File No,

TDI-1
TDI-2

TDI-3

TDI-4

TDI-S

TDI-6

Attachment 16

Status of Shoreham Technical Review
— by TDI Owners Group

Date
Submitted

February 28, 1984
February 27, 1984

March 2, 1984

March 3, 1984

March 13, 1984

March 23, 1984

March 30, 1984

April 11, 1984

April 16, 1984

Title

Task Descriptions

Investigation of Types
AF and AE Piston Skirts
by FaAA

TDI Owners Group Program
Plan

Design Review Report on
the Connecting Rod
Bearing Shells for the
Shoreham and Grand Gulf
Diesel Generators by
FaAA

Pocker Arm Capscrew
Stress Analysis Report
by Stone & Webster

TDI Diesel Generator Air
Start Valve Capscrew by
FaAA

TDI Diesel Generator
Cylinder Head Stud
Stress Analysis Report
by Stone & Webster

Rocker Arm Capscrew
Stress Analysis by FaAA

Sunplement to the Cylin-
der Head Stud Stress
Analysis and Supplement
to the Air Start Valve
Capscrew Dimension and
Stress Analysis by Stone
& Webster



Owners Group Date
File No, Submitte Title

TDI-15 April 16, 1984 Engine Driven Jacket
Water Pump Design Review
by Stone & Webster

TDI-16 April 19, 1984 Design Review of Push
Rods for Transamerica
Delaval Diesel Genera-
tors by FaAA

T™DI-17 April 20, 1984 Evaluation of Emergency
Diesel Generator Crank-
shafts at Shoreham and
Grand Gulf Nuclear Power
Stations by FaAA

TDI-18 April 24, 1984 Emergency Diesel Genera-
tor Engine and Auxiliary
Module Wiring Termina-
tion to IEEE-383-1974 by
Stone & Webster

T™DI-19 April 25, 1984 TDI Diesel Generator
Supplemerit to the Rocker
Arm Capscrew Stress
Analysis by Stone &
Webster

TDI-20 April 27, 1984 TDI Engine Instruction
Manuals For All TDI Own-
ers Group Diesel En-
gines, Except River Bend

OGTP-06 April 27, 1984 TDI Owners Group Current
Engine Inspection Sched-
ule

OGTP-08 April 27, 1984 Emergency Diesel Genera-

tor Fuel Qil Injection
Tubing by Stone &
Webster

OGTP-09 April 27, 1984 Design Review of Con-
necting Rods of
Transamerica Delaval
Inline DSR-48 Emergency
Diesel Generators by
FaAA



Owners Group
File No.

OGTP-10

OGTP-13

OGTP-25

OGTP-26

OGTP-139

OGTP-40

OGTP-41

OGTP-50

Date
Submitted

April 27, 1984

April 30, 1984

April 14, 1984

May 14, 1984

May 24, 1984

May 24, 1984

May 24, 1984

May 30, 1984

Design Review of Engine
Base and Bearing Caps
for Transamerica Delaval
Diesel Engines by FaAA

Interim Reports on
Turbochargers, Cylinder
Heads and Cylinder
Blocks/Cylinder Liners
by FaAA

Evaluation of Cylinder
Heads of Transamerica

Delaval Inc. Series R-4
Diesel Engines by FaAA

Design Review of Elliot
vodel 906 Turbocharger
Used on Transamerica
Delaval DSR-48 and
DSRV-16 Emergency Diesel
Generator Sets by FaAA

Evaluation of Emergency
Diesel Generator Crank-
shafts at Shoreham and
Grand Gulf Nuclear Power
Stations by FaAA

Design Review of Con-
necting Rods for
Transamerica Delaval
DSRV-4 Series Diesel En-
gines by FaAA

Investigation of Types
AF and AE Piston Skirts
by FaAA (supersedes the
February 27, 1984 piston
skirt report)

Design Review of Con-
necting Rods for Delaval
DSRV-4 Series DGs - Er-
rata



Owners Group Date
File No. Submitted Title

<

OGTP-72 June 19, 1984 The Influence of Thermal
Distortion on the Fa-
tigue Performance of AF
and AE Piston Skirts by
FaAA



