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1. EXECUTIVE SUMMARY

This report provides the results of the recently completed Confirmatory Test

at the Shoreham Nuclear Power Station of Transkmerica Delaval~ (TDI) Diesel

Generator 103 (DG 103). The confirmatory test and post test inspections

were performed in accordance with the NRC Staff's recommendations described

in the " Safety Evaluation Report-Transamerica Delaval, Inc. Diesel Generator

Owners Group Program Plan" issued on August 13, 1984 and subsequent

discussions held between the NRC staff and LILCO staff, which are documented

in LILCO's letter SNRC-1094 dated October 18, 1984.

The confirmatory testing ran for a period of approximately three and one

half weeks to add about 525 hours of engine run time at 3300 KW. As part of

the preoperational test program, DG 103 accumulated approximately 220 hours

of run time at loads ranging beteeen 3475 kW and 3900 kW. This provides a

total of 740 hours of run time at or above 3300 kW. During the 525 hour

test, engine parameters were monitored as set forth in SNRC-1094. All
Thisparameters were found to be within normal acceptable operating ranges.

confirmatory testing has now resulted in the accumulation of over 740 hours

of operation at the qualified load of 3300 KW on the replacement 13 X 12

crankshaft. With respect to the crankshaft, 740 engine hours corresponds to

71 X 10 stress cycles, a test data point for which it is generally accepted'

that infinite fatigue life has been demonstrated. Nondestructive

examination of the crankshaft upon completion of the test (discussed in more

detail below) has confirmed that the crankshaft successfully completed the

10 cycle endurance test and thus has been qualified for infinite fatigue

\ life at 3300 KW.
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Prior to commencement of the confirmatory test in October, strain gages were

installed in the cam gallery area of the DG 103 block. The purpose of the

strain gages was to experimentally verify the analytical work showing that

this region of the block remained in vertical compression throughout all

modes of operation. In fact, the strain gage data shows that the can

gallery area of the block remains in vertical compression for all modes of

engine operation including rapid startup, steady state, shutdown and

standby. Previous metallurgical experimentation of actual cam gallery

cracks in the original DG 103 engine block showed that the cam gallery

cracks do not propagate. The original DG 103 block had more severe cracks

gallery area than the LG 101 and 102 blocks as a result of thein the cam

presence of Widmanstaeten graphite in its microstructure. Additionally, the
w

original DG 103 cast iron had extremely poor fatigue properties and despiteI
s

this fact, there was no observed growth of the cam gallery cracks. Cam

gallery cracks will not propagate in other blocks that were manufactured of

typical gray cast iron. Thus analytical results, metallurgical observations

and now strain gage tests are all in agreement with the operating experience

and all conclude that cam gallery cracks are benign and do not propagate.
!

The TDI Diesel Generator Owners Group is issuing a block report under

a section describing the results of camseparate cover which includes

I gallery analysis including results of the strain gage tests.

The cylinder heads of DG 103 were inspected upon completion of the'

|
confirmatory tests in accordance with the settlement agreement for the

j cylinder head contention. As a result, all heads were found to be

() operationally sound with no rejectable indications. However, one head was
I
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( replaced in accordance with the provisions of the settlement agreement,

because it contained a through wall weld repair in the injector bore area.

Ihspections of other components in the engine were conducted as follows:

(1) Engine Block

(1) Liquid penetrant (LP), and eddy current (EC), as appropriate,

were performed on the complete top of the cylinder block and in

the cam gallery in the two strain gage locations.

(2) If LP inspections were to exhibit crack indications between

stud holes of adjacent cylinders then all studs on all affected

cylinders were to be removed and EC inspections of the stud

holes performed. Otherwise, only the four stud holes between

cylinders 4 and 5 were to be inspected by Eddy Current

! examinations.

(ii) All connecting rod bearings were subj ected to liquid penetrant

inspection.

(iii) All wrist pin and wrist pin bushings were subj ected to liquid

penetrant inspections.

(iv) Turbocharger:

(1) Visual inspections were performed of the nozzle ring vanes and

capscrews and the turbocharger mounting flange bolts.

(v) Crankshaft:

Liquid penetrant and eddy current testing, as appropriate, were

performed on all fillet areas and on all oil holes of the crankshaft

except at main bearings 1, 2, 10, and 11.

O
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(vi) Front end gears and gear teeth as accessible received a complete

visual inspection for excessive wear or other distress.

(vii) Visual examination of cylinder liners was performed for excessive

scuffing. Deglazing was performed as per standard procedure.
,

(viii) Liquid penetrant inspection was performed for all stud boss areas oft

I all of the AE pistons. Eddy current inspections were to be
J

conducted to investigate any indications found by liquid penetrant

inspection. A visual inspection of the crown to skirt contact

surfaces was performed to determire if excessive fretting had'

occurred.

All of these inspections showed acceptable results and the components were
i

O released for reinstallation in the engine. New piston rings were installed
4

| in the pistons (standard practice at Shoreham) and the cylinder liners were

rehoned under LILCO's QA program to facilitate break-in of the new piston
,

rings in accordance with normal reassembly practice. Also, two connecting

were replaced.rod bearing shell halves which were damaged during handling

Detailed results of all inspections, including copies of the inspection
J

reports, are provided as part of this report.
|

,

In conclusion, engine parameters monitored during the confirmatory test,i

,

strain gage measurements in the can gallery of the block taken during the

test and all post-test inspections support the previous conclusion ' reached'

by the TDI Owners Group that the R48 engines at Shoreham are suitable for

service as nuclear standby units. Further, this conclusive. confirmatory

test has shown that the crankshafts are capable of infinite fatigue life at

a

't
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the qualified load of 3300 KW. Upon completion of the reassembly and'

.| post-inspection testing of DG 103 as set forth in SNRC-1094, Exhibit A, the

three TDI diesel generator sets at Shoreham will stand ready to serve their

intended function as emergency back-up power supplies,
i
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II. -BACKGROUND'

TDI Diesel Generator Owners Group

In late 1983 LILCO replaced the original 13 I 11 crankshafts in the three

TDI Diesel Generators at Shoreham with 13 X 12 crankshaf ts 'due to failure

of ' the original crankshaft in EDG-102. Following the crankshaft failure,

the TDI Diesel Generator Owners Group was established. From November, 1983

through June 1984 extensive engine tests and investigations of the design

and manufacture of 168 component types in the TDI DSR-48 diesel generators

co$ ducted. Based on the tests and investigations, theat Shoreham were

TDI Owners Group concluded in June, 1984 that the TDI Diesel Generators

currently installed at Shoreham are fully capable of performing their

intended safety function. Details of this investigation were provided to

the NRC in the nine volume report "TDI Diesel Generator Design

Review / Quality Revalidation Report - SNPS - Unit 1" dated June 29, 1984.

Confirmatory Testing

In late August,.1984 the NRC stated in prepared testimony and their SER on'

the TDI Owners Group Program that the review of information available as of
|
l that time did not provide a basis "to reach an unequivocal conclusion

regarding the overall adequacy of the Shoreham TDI Diesel Generators as

emergency power sources for nuclear systems". The NRC concluded that, at

rated load, Shorehan's crankshaft did not meet DEMA Standard Practices but

may' still perform catisfactorily. The NRC also expressed reservations on
,

L

acceptability of the engine block based on unresolved questions on existing

cracks in the cylinder block camshaft gallery.p

I p,

U

(
:
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To alleviate NRC concerns on the crankshaft and block, LILCO committed to

perform confirmatory tests on TDI Diesel Generator 103. These tests and

inspections are outlined in LILCO letter SNRC-1094 dated October 18, 1984

(attachment 11-1) and involved accumulating a total of 10 stress cycles

(740 hours) on the replacement crankshaft at or above Shoreham's qualified

load. The qualified load, as defined in the NRC SER " Interim Basis for

Licensing", is the load which meets or exceeds the maximum emergency
.

service load requirements. This load has been determined by LILCO to be

3300 KW. Shoreham's TD1 Diesel Generator qualified loading is discussed in

LILCO letter SNRC-1094 and was submitted as an FSAR revision in LILCO

letter SNRC-1092, dated October 22, 1984 (attachment II-2). Additionally,

during a portion of the confirmatory test, strain gage measurements were

taken in the area of the cylinder block can gallery at cam saddles 2 and 8.

Post test inspections for various components were then performed as

indicated in the Executive Summary.

Cylinder head inspections, as provided for in the settlement agreement of

Suffolk County Diesel Generator Contention regarding cylinder heads

(Attachment II-3), were performed during this inspection outage and are

included as part of this report. Inspections on the cylinder heads were as ,

follows:

1. Liquid penetrant inspection of the intake and exhaust valve seat areas

and the fire deck area between the exhaust valves.

2. Ultrasonic inspection for thickness of the fire deck area if not

O previously inspected.

- -. - - _ - - - - --- . . ._. . -



. . . . . . . - . . . . . . - . . . . _ . - ~ . - _ . . . . . .

.

OO
3. Visual inspection for through wall weld repairs of the fire deck where

repairs are welded from one side only.

Fvaluations of inspection results were performed by LILCO and Stone &e

Webster. In addition LILCO requested the assistance of consultants from

Failure Analysis Associates and Forschungsgesellschaft fur Energietechnik

und Verbrennungsmotoren abH (FEV) to perform inspections and provide their

evaluation and assessment of certain components.

To demonstrate operability upon reassembly after the inspections,

additional testing will be performed as detailed in SNRC-1094 and indicated

below:

1. Ten modified starts to at least 1400 KW, but not to exceed 3300 KW.

2. Two fast starts to 3300 KW run for a minimum of four hours after each

fast start.

3. One 16 hour test at load levels stepping up to and then down from 3300

KW. This includes a total of four hours at each of the following

loads: 3300 KW, 2625 KW, 1750 KW and 875 KW.

Detailed inspection plans, results of inspections, tests and conclusions by

component are included in following sections of this report.

1

O
|

l

|
. _ - . ---- . - - _ -
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ggg O LONG ISLAND LIGHTING COMPANY
.

SHOREHAM NUCLEAR POWER STATIONy , ,,; 2 .g . .

] e.o. sox sie, NORTH COUNTRY ROAD e WADING RIVER. N.Y.11792

$ '

3
g JOHN D. LEON ARD, JR.
i VICE PREllOENT. NUCLEAR OPERATIONS

October 18, 1984 SNRC-1094
i

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission:

; Washington, DC 20555

5
g Confirmatory Testing of TDI Diesel Generators
3 Shoreham Nuclear Power Station - Unit 1
f Docket No. 50-322
!

Dear Mr. Den' ton:

As you know, LILCO has committed to do certain confirmatory
testing of one of Shoreham's TDI diesels. The Staff concerns
focus on the engine crankshaft and the cam gallery areas of thek engine block. Extensive discussions between our staffs and
consultants resulted in agreement on various aspects of the

E testing and associated post-test inspections and the attached
i document sets forth the testing protocol which has been agreed to.'

As you can see, this document includes detailed information
; concerning test duration, test instrumentation, strain gauges,

| post-test inspections and acceptance criteria. LILCO is currently
conducting the confirmatory test at the qualified load of 3300 kw.
The basis for the selection of this qualified load will be,

5 provided in an FSAR amendment to be submitted in the very near
'

future.

I am confident that LILCO and the NRC can continue to work
together to resolve any remaining concerns and that this
confirmatory test will provide a mutually acceptable basis for

|
finding these diesels reliable for their intended service.

!

Very trul yours,'

-
J. D. eonard, Jr.

I Vi e-President - clear Operations
'

R :ck

Enclosure
cc: P. Eselgroth

C. Petrone
All Parties Listed in Attachment 1

.. -- -, .-_
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)
bec: J. W. Dye w/o attach T. F. Gerecke w/ attach

J. D. Leone-d L. F. Britt
" "_J

b ,///1w B. R. McCafIrey J. G. Wynne
,

" "-

C' Chairman NRB w/ attach E. J. Youngling "'

W. E. Steiger D. Toner
" "

,

J. L. Smith R. T. Misiaszek
" "

R. A. Kubinak NOSD File |
" "

A. F. Earley
|

"
,

J. M. Kelly "
,

; SR2 !
a

O

O

. . - _ -



f
'

_ _ _ _ _ _ _ _ _ _ . _ _ _ _ . . _ . _ _ . -__ .

*

., ATTACHMENT I,
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t

i
i Lawrence Brenner, Esq. Herbert H. Brown, Esq.j Administrative Judge Lawrence Coe Lanpher, Esq.
| Atomic Safety and Licensing Alan R. Dynner, Esq.

Board Panel Kirkpatrick, Lockhart, Hill
U.S. Nuclear Regulatory Commission Christopher & Phillips.

j Washington, DC 20555 8th Floor
. 1900 M Street, NW
} Dr. George A. Ferguson Washington, DC 20036
; Administrative Judge
] Atomic Safety and Licensing Mr. Marc W. Goldsmith
( Board Panel Energy Research GroupSchool of Engineering 4001 Totten Pond Road3
i Howard University Waltham, MA 02154"

2300 6th Street, NW
j W:shington, DC 20059 MHB Technical Associates

1723 Hamilton Avenue
- Barnard M. Bordenick, Esq. Suite K~

David A. Repka, Esq. San Jose, CA 95125! U.S. Nuclear Regulatory Commission
i Washington, DC 20555 Stephen B. Latham, Esq.

Twomey, Latham & Sheao For Federal Express 33 West Second Street
7735 Old Georgetown Road P.O. Box 398
To Mailroom Riverhead, Ny 11901
Bethesda, MD 20814

(&alph Shapiro, Esq. Fabian G. Palomino, Esq.
e Special Counsel to the Governor
'

Cammer and Shapiro, P.C. Executive Chamber, Room 229.

5 9 East 40th Street State Capitol
NLw York, NY 10016 , Albany, NY 12224

$ Sacretary of the Commission Atomic Safety and Licensingj U.S. Nuclear Regulatory Commission Appeal Board Panel
6 Washington, DC 20555 U.S. Nuclear Regulatory
j Commission
j Atomic Safety and Licensing Washington, DC 20555

Board Panel
y U.S. Nuclear Regulatory Commission Robert E. Smith, Esq.

W shington, DC 20555 Guggenheimer & Untermyer
80 Pine Street

. Jcy Dunkleberger Esq. New York, NY 10005
L N;w York State Energy Office

Agency Building 2 Martin Bradley Ashare
Empire State Plaza Attn: Patricia A. Dempsey, Esq.
Albany, NY 12223 Suffolk County Attorney

H. Lee Dennison Building
Jonathan D. Feinberg, Esq. Veterans Memorial Highway
N;w York State Department of Hauppauge, NY 11788

Public Service *

Three Empire State Plaza Dr. Peter A. Morris
Albany, NY 12223 Administrative Judge

("'S Atomic Safety and Licensing
;mes Dougherty, Esq. Board Panel'q_3045 Porter Street, NW U.S. Nuclear Regulatory
Wachington, DC 20008 Commission

Washington, DC 20555

. _ - - - .- . - , . - _ _ _ _ _ - . _ - -
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Exhibit A.,

.

t
.

b Shoreham Nuclear Power Station
? Confirmatory Testing Protocolv

\

h Test Engine: EDG 103 will be tested.
Test Duration: The test duration will be for seven hundred

1 and' forty hours total, with credit to be given for all hours accu-
$ mulated at the test load identified below, since the installation |

p of the replacement crankshaft. Two hundred and nineteen hoursj (219) have been accumulated at or above the test load since the.j installation of the replacement crankshaft. Therefore, 521 hours
y of operation at the test load remain for completion of the test. '

j These 521 hours need not be the result of continuous operation.
] It is understood and contemplated that shutdowns during the 521
! hours of operation may occur for a variety of reasons including
i routine maintenance and surveillance tests. Such shutdowns shall
j not affect the validity of the tests with respect to the crank-
9 shaft and block unless the shutdown.is occasioned by a failure of
*

that particular component. -

Test Load: The test will be conducted at a load of 3300 kw
(qualified load) as measured using normal plant instrumentation

? (i.e. i 100 kw) which according to LILCO's letter dated September
11, 1984, (SNRC-l_077) from J.-D. Leonard to H. R. Denton, exceedsOy the maximum emergency service load requirements for shoreham. No
specific KVAR loading is required. The basis for this reduced

,

'
s

W load requirement will be formally submitted to the NRC for its
i review and approval via an amended Section 8.3.1 of the FSAR.

,

Test Instrumentation: Normal control room instrumentation
will be used to verify the load, and the load output in kilowatts
will be logged every 30 minutes. Peak firing pressure will be
measured by a Kiene gauge at the start and end of the remaining .

521 hour test run.

Strain Gauge Measurements: Strain gauge measurements will
be taken at two locations within the cam gallery area. Strain
gauges will be installed near the cam saddle inward of the number

( l and number 8 cylinders and data will be recorded during an
engine heatup to standby temperature, at several steady state
operating levels, and during the performance of an engine start
and loading. The two saddle areas in the cam gallery where the
strain gauges are to be installed will be inspected by the
magnetic particle or liquid penetrant technique prior to the
installation of the strain gauges.

Pre-Test Inspections: Pre-test inspections will be at the
discretion of LILCO. It is understood that the NRC staff will
consider any indications found during post-test inspections to be
new indications occurring as a result of the engine test unlessL

O present prior to the test.
LILCO has direct inspection evidence that the indications were

= :w:x :=su= wm ,..n + m ~ m __- - -- w ..- ~ ~-- -- ~-
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. Exhibit A - SNRC-1094 * < *
'' ** Page 2

,

Ih Post Test Inspections
:

], (i) Engine Block:

; (1) Liquid penetrant (LP), and eddy current (EC), as
1 appropriate, will be performed on the complete top of
'; the cylinder block and in the cam gallery in the two

locations of strain gauges.
J. (2) If LP. inspections above indicate crack indications*

;' between stud holes of adjacent cylinders then all,

y studs on all affected cylinders will be removed and EC
.i inspections of the stud holes will be performed.

] Otherwise, only the four stud holes between cylinders
b 4 and 5 will be inspected by EC.
;!

j (ii) All connecting rod bearings will be subjected to liquid
)! penetrant inspection.

'
(iii) All wrist pin and wrist pin bushings will be subjected

to liquid penetrant inspections.

j (iv) Turbocharger:

|3; (1) Visual inspections will be performed of the nozzle
P ring vanes and capscrews and the turbocharger mounting
( flange bolts.
E-
y (v) Crankshaft:
U
d Liquid penetrant and eddy current testing, as appropriate,
j will be performed on all fillet areas and on all oil holesj of the crankshaft except at main bearings 1 and 2, and 10
a and 11.
D

d (vi) Front and gears and gear teeth as accessible will receive a
a complete visual inspection for excessive wear or other

] distress.

@ (vii) Visual examination of cylinder liners will be performed for
| excessive scuffing with deglazing to be performed where
j appropriate.
y
hi (viii) Liquid penetrant inspection will be performed for all stud
|4 boss areas of all of the AE pistons. Eddy current inspec-
d tions will be conducted to investigate any indications
si found by liquid penetrant inspection. A visual inspection
i,j of crown to skirt contact surfaces will be performed to
;.j determine if excessive fretting has occurred.

,

Inspection Acceptance Criteria: LILCO will use the
;.: acceptance criteria based upon the TDI Owners Group acceptance
) criteria. In cases where these criteria have not been explicitly

,
- stated in Owners Group reports or in the Component Kevalidation

i checklist submitted as part of the Shoreham DRQR package (e.g.,
'

engine block, pistons) , LILCO will identify its quantitative
'

criteria for evaluating indications as being acceptable and/or-

relevant, and provide the technical basis for these criteria.
?

e s

. # ,, .e y p gg e,,,46.,g 4 7,ge, g jn, g.,,,7 a pk g3 ,*,,t g a ,n w w.t w.p ease m , ,p .m sn.. .wg - -
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i

Post-Inspection Testing: Following engine reassembly, " hot"
and " cold" crankshaft deflection measurements.shall be taken tom

verify that the crankshaft alignment is within manufacturer's
recommendations. To the extent not already included as part of
the manufacturers recommendations or plant Technical Specification

:

'

requirements, the following engine tests shall be performed to
demonstrate operability of the engine:,

~

Ten modified starts to at least 1400 kw, but not to exceed-

3300 kw
Two fast starts to 3300 kw-

One 16 hour test at load levels stepping up to and then down-

from 3300 kw. This should include a total of four hours at
each of the following loads: 3300kw, 2625 kw, 1750 kw and
875 kw.

A modified start is defined as a start including a prelube period
as recommended by the manufacturer and a 3 to 5 minute loading tothe specified load level, with operation at the level for a
minimum of one hour. A fast start is one conducted from the
control room on simulation of an Engineered Safety Feature (ESF)
signal with the engine on ready standby basis. The engine should
be run for four hours for each fast start test. The 16 hour run
is recommended to detect abnormal temperatures, pre
temperature excursions that might indicate abnormal,ssures and/orenginebehavior. Either a modified or a fast start may be utilized.

Reporting Requirements: A test / inspection report will be
submitted for NRC staff evaluation. Abnormalities observed during
the engine test, and any corrective actions will be discussed.
The report will also address all relevant indications and other
unusual findings during the post-test inspection. The engineering
disposition of all indications will be discussed and repairs /
replacements identified and justified.

| The above reporting requirements notwithstanding, any significant
| problems encountered, either during testing or inspection, will be
'

immediately reported to the NRC staff in order to permit a timely
evaluation by the staff regarding their significance and the
adequacy of remedial actions by LILCO.

.

O

-. . - -
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Attachrnent II-2-

.....e.-

g,/gf,0 ji LONG ISLAND LIGHTING COMPANY, )
, ,, ,, m, d SHOREHAM NUCLEAR POWER STATION ),

p.o. som sie. NORTH COUNTRY ROAD e WApiNG RIVER. N.Y.11792

l

JOHN D. LtON AAD.JR.

.co.q=r . .ucaan m.4ro.
October 22, 1984 SNRC-1092

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuc. lear Regulatory Commission
Washington, DC 20555

Submittal of FSAR Revision
Qualified Load - TOI Diesel Generators
Shoreham Nuclear. Power Station - Unit 1

Docket No. 50-322. .

Dear Mr. Denton:

In response to item one (1) of section 4.6 entitled *" Interim Basis

(O for Licensing"(TOI) Owners Group Program Plan, we have developed a
of the Safety Evaluation Report on Transamerica,

Delaval, Inc.
" qualified load" by a combination of analysis and testing utilizing
results of a recent pre-operational test performed on October 5 and
6, 1984 Applicable sections of the FSAR were revised to provide
your staff with the detailed technical bases and methods utilized

,

in developing a qualified load of 3300 kW.
.

Five (5) advance copies are attached herewith for your information.
Revision bars, located in the margins, are used primarily to denote
substantive text changes. These revisions, as submitted, will be
included as part of the forthcoming Revision 34 to the FSAR.

'

If any additional information is required, please contact this
office.

Very truly rs,

1

opn D.j hQl.\-
.

Leonard, Jr.
Vi pe President - Nucle r Operations -

:ck
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4. Reactor vessel pressure

5. Drywell pressure
.

6. Drywell temperature

' 7. Suppression pool level
*
.

8. Suppression pool temperature

9. Core cooling flows

10. Emergency power system operation and load status

Plant components are designed to shut down safely on loss of
nuclear steam so the operator's attention can be directed to the
core and containment cooling surveillance without undue concern
for-the balance of plant (BOP).

Ten minutes has been judged to be ample time for an operator to
assess the situation, to determine trends of temperature and
pressure, and to decide whether the containment spray should be
started or whether the suppression pool cooling should be
initiated. Action will depend upon the extent of the primary
system break, but in no case is action required in less than ten

) minutes, and in general a longer time would be available.4

The large number of possible variables (i.e., leak size, leak
- location, loss of offsite power, etc.) that must be considered
after the reactor level has automatically been returned to a safe
condition can best be judged and acted upon by trained operators
using information displayed in the main control room in
conjunction with established operating procedures rather than
depending on the necessarily complex logic scheme required for
automatic initiation.

The design evaluations are all based on these rather long
operator delays, and indicate that considerable safety margin is
still available.

6.3.2.18 Process Instrumentation

Sufficient instrumentation is available to the operator in the
main control room to assist him in accurately assessing the post
LOCA conditions if one should occur. Basically, these
indications are of two varieties: those that indicate the
pressures, temperatures, and levels in the reactor vessel and
primary containment, and those that provide indication of
operation of the ECCS; position of valves and circuit breakers,

; flows, temperatures, and pressures of ECCS.
.

!

i

t

! 6.3-21 Revision 34 - October 1984
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,

L The RB service water pumps C and D and their associated discharge i

? valves are powered from Division III. One of these pumps will be
maintained in manual standby and the remaining pump in automatic i

standby. |
,

;

E 7.3.1.8.3 Equipment Design
|

?

1 control switches and indicating lights for the motors of the
' service water pumps and the motor-operated valves are provided ins

i the main control room. Three of the four RB service water pumps
start automatically if there is a start signal from the emergency"

$ bus program. The remaining pump can be manually started from the
d main control room. Instrumentation in the main control room
j allows monitoring of the:

1. Discharge header pressure for each loop.

f 2. Flow to each RHR heat exchanger.

e
j A high radiation alarm is provided in the discharge of each 'RHR
; heat exchanger. Automatic indication, accompanied by an audible

alarm, is provided in the main control room when the system has;

been deliberately rendered inoperative by intentional operator
,

action.;
I

j The motor operated valves used to isolate noncritical portions of
the system and the two redundant portions of the system are:

? closed automatically on a LOCA signal or LOOP.
.

The service water system logic is shown on Figs. 7.3.1-33A'
'

through AD.
~

I

I 7.3.1.8.4 Environmental Considerations

', The safety related instrumentation and controls of the service
i water system are designed to remain functional in the
' environmental conditions as discussed in Section 3.11.

) 7.3.1.8.5 Operational Considerations

The portion of the instrumentation and controls of the service
4 water system used during plant operation is verified for

operability by their normal use. The operability of the standby
diesel generator controls is proven whenever the standby diesel

generators are tested. The remainder of the system actuated by
automatic signals is given a full operational test during every,

refueling period. The operability of the instrumentation
required for safe shutdown is verified by periodic tests.

7.3.1.9 Containment spray Cooling Mode (RHR System)
4 Instrumentation and controls

7.3.1.9.1 System Identification

The containment spray cooling mode is an integral part of the RHR
system and is used to aid in reducing drywell pressure and mixing:
containment air following a LOCA. The containment spray cooling

7.3-48 Revision 34 - October 1984
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supply. One source is derived from the normal station service
,
~ (NSS) transformer which is connected between the unit generator

circuit breaker and the 138 kV switchyard. This design makes the'

NSS transformer independent of the main generator and allows it
,

to be bused during startup and shutdown of the unit. A second>

' transformer which is connected to the 69 kV transmission circuit'

,

described above. Additionally, an onsite 55 MW gas-turbine;
'

generator will be available to supply auxiliary power to the RSS
transformer in the event the 69 kW transmission circuit is out of I

service. Spare RSS and NSS transformers are provided on site to
replace the installed transformers in the event of a transformer
failure.

1

$ 8.1.4 onsite A-C Power Systems

3 The station electrical power system will include electrical*

f equipment and connections required to generate and deliver power
at 138 kV to the transmission system. It will also include the
facilities for providing power to and controlling the operation
of electrically-driven station auxiliary equipment.

Three fast starting, onsite standby diesel generators, arranged2

) so that any two have sufficient capability to provide all
: necessary power for operation of engineered safety features, will
i assure safe shutdown in the event that all normal sources of

[ offsite station service power are lost. Each diesel generator
~ has a qualified load of 3,300 kW. The nameplate ratings are

retained in the FSAR as these ratings were used in the design andr
b- initial testing phases. In the future however the new qualified

; load will be used for all purposes.

. The station electrical connections are shown on the main one line
L diagram, Fig. 8.2.1-1. Ratings of major equipment are given in

Table 8.1.4-1.

- 8.1. 5 ' Onsite D-C Power Systems
,

Three d-c systems are provided. One safety related system
consists of three separate, and independent 125 V batteries, each
with its own charger and* distribution board. Further, each
battery is located in a separate, ventilated room of a building
designed as Seismic Category I and the racks on which they are
mounted are designed to meet Seismic Category I requirements.
The batteries are sized to supply emergency loads for a minimum
of two hr. The loss of one of the batteries will not preclude
the operation of the minimum required engineered safety features.

The second system, nonsafety related, consists of two separate
g
~ and independent 124 V d-c service, two battery chargers, and a

distribution panel. This system provides power to the source and
| ' interwediate range nuclear instruments and process radiation

; monitoring equipment.

j:
8.1-3 Revision 34 - October 1984j

j
. . . . . . . .

. .. . .; .. --..... . .... .. . . . . . . . .
_

_

_ _ _ . . _ _ . . _ . . . _ _ _ _ . _ _ _ _ . . _ . __ ___ _._,.___ _ . _ .



I
- - --. - .-- _, . _ _ _

.

SNPS-1 FSAR

metal-enclosed switchgear with incoming main circuit breaker.
The 480 V emergency buses are physically isolated and

electrically independent.

The normal and safety related 4,160-480 V transformers are rated
1,.000/1,333 kVa, 3 ph, 60 Hz. The circuit breakers used as bus
ties in the double ended load centers and all incoming main
circuit breakers are rated 1,600 amp continuous and have an
interrupting capacity of 50,000 amp symmetrical. All other

feeder breakers are rated 600 amp continuous and have an
interrupting capacity of 30,000 amp symmetrical with

instantaneous trips and 22,000 amp symmetrical without

instantaneous trips. All load center breakers are air-magnetic,
drawout type.

Power for motors approximately 100 hp and smaller and other small
power requirements are, in general, fed from motor control

V unitcenters (MCCs) supplied from the normal or emergency 480
substations. The MCCs are self-supporting metal-clad structures
with circuit breaker type combination magnetic reversing or

nonreversing motor starters and molded case circuit breakers.
Breakers used in combination starters have a 14,000 amp

interrupting capacity. Breakers used for branchsymmetricalfeeders have 22,000 amp symmetrical interrupting capacity.
O
{) Emergency MCCs are physically separated such that any design

basis event which may affect one redundant system shall not

jeopardize proper operation of the other system. Class IE

circuits are designed to operate as required under lowest

postulated transmission system conditions.
lossEssential nonsafety related 480 V loads required during the

supplied from the emergency 480 V systemof offsite power are and physicallythrough two circuit breakers connected in series
separated from each other. Certain nonsafety loads are tripped
free of the emergency buses at the time of a LOCA (see Table
8.3.1-1 for details).
8.3.1.1.5 Onsite Standby Power Supply

The following is a glossary of load and rating terms used in this
section of the text:

Maximum design rating. This2 hour nameplate rating -

term is equivalent to the short
term rating, as defined in IEEE
387,1977.

Continuous nameplate rating - Normal design rating.

1

8.3-5 Revision 34 - October 1984 |
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8 Maximum emergency service load - Is the maximum load which would
exist during a LOOP /LOCA. This
load is a combination of

. equipment nameplate loads and
,' actual measured loads. Loads in

:i Table 8.3.1-1A which are
ik preceded by an asterisk (*) are

'

e actual measured loads.j
e

'J Qualified load - An upper bound of the maximum
- emergency service load of all
Q. three TDI diesels.

s

j connected loads - Any equipment load which can be
!i powered by the diesels.

Maximum coincident demand - Maximum nameplate loads of
equipment required to operate:,

.; during a LOOP /LOCA.
:*
j The nameplate rating of each diesel generator set is as follows:

kf Continuous (8,760 hr) 3,500 kW
2,000 hr 3,500 kW.'

] 160 hr 3,500 kW
2 hr per 24 hr period 3,900 kW|i .
30 min 3,900 kW

,

j' The 2 hr nameplate rating in any 24 hr period is the rating
without reducing the maintenance interval established for the,.

- continuous rating.

|I In response to item number one of Section 4.6 in the Nuclear
;) Regulatory Commission's Safety Evaluation Report on the

? Transamerica Delaval, Inc. Diesel Generator Owners Group Program
j Plan, a qualified load definad as an upper bound of the maximum
, emergency service load requirements for the Shoreham diesel
| engines was developed. The use of this qualified load will
i result in design margin when compared to operation at the
's nameplate ratings. The qualified load was developed by

engineering analysis and actual load measurements taken at'

i Shoreham during testing of the diesels. As a result of these
a considerations, the qualified load of each diesel generator set
; is 3300 kW.
.

Table 8.3.1-1 was developed during initial design of the plant

| and therefore establishes a maximum design load for each diesel
; generator. The values in this table are conservative in that
: they reflect individual equipment loading based upon nameplate

data.* -

.

,

10
|. -

4

8.3-Sa Revision 34 - October 1984
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As such, the resulting loads (kilowatts) are summations of
namplate values rather than the electrical loads respresentative
of an operating plant. Values in Table 8.3.1-1 (as shown in
revision 31 dated August 1983) were the basis for Diesel
Generator Factory Tests, as described in Section 8.3.1.1.8.

Table 8.3.1-1A provides a more representative listing of actual
diesel loads during a LOOP /LOCA and was derived by analysis and'

field testing. The parpose of this review was to confirm that
r the SNPS maximum emergency service load requirement for a

LOOP /LOCA is substantially below the diesel generator continuous
nameplate rating, and also to justify a more appropriate
" qualified load". The use of these test results to establish

appropriate diesel generator loads at the operating licensemore
stage of review is consistent with Regulatory Guide 1.9 and the
T.D.I. Owners Group SER. Table 8.3.1-1A represents the maximum,

emergency service load prior to any operator action being taken.

Intermittent / Cycle loads (i.e. MOV's MOD's etc) are not
continuous loads and therefore are not included.
The evaluation of diesel generator loads made use of measured'

load values obtained during Integrated Electrical Testing and
included individual system / component tests. Loads in table
8.3.1-1A (column entitled maximum emergency service lead) which

' are preceded by an asterisk (*) are measured / actual loads; all
other values are equipment nameplate' loads. A brief description

of each test used to obtain these actual loads is discussed
below:

Measured values were obtained from the results of a test

duplicating the system configuration which would exist after a
LOOP /LOCA. The respective diesel generator for the equipment
under test was utilized as the power source. Testing was

t
performed with the equipment under test and associated systems
mechanically and/or electrically loaded to the steady state'

levels.

The 480 volt ac LPCI MG Sets were tested at steady state
conditions after the LPCI MOV's were placed in the closed
(isolation) position and with the protection and control circuits

r

only loading the motor generator. All four MG sets with all
possible 480 V motor control center configurations were tested
and the largest load value obtained during testing is shown in

the table.

The load shown for the RHR pump was determined via an engineering
*

test which evaluated the motor load under all limiting

operational conditions. The maximum value shown represents puep
runout conditions obtained when operating each RHR pump in the
suppression pool-to-suppression pool test mode with the test
valve wide open. This value is comparable to the design flow

O expected when a single RHR pump is operating and injecting flow
into a broken recirculation loop and also assumes a concurrent

- single failure of the alternate RHR pump or power train.

8.3-5b Revision 34 - October 1984
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In addition, during design LOCA/ LOOP conditions two RHR pumps
would initially operate resulting in a further reduction of
individual pump flow and motor loading.

The emergency switchgear room, relay and computer ventilation ,

system was tested with either the "A" or "B" train energized for
gmergency mode operation of the exhaust fan and air conditioning
unit. The actual measured value is included in Table 8.3.1-1A.
The load shown for the RBSVS Chiller chilled water pump was
determined via an engineering test which evaluated the motor load
under all limiting operational conditions. The maximum value
shown represents motor loading during single pump / loop operation
with an assumed concurrent single failure of the associated pump
or power main. Each chiller / pump combination was operated
singularly and in the fully loaded condition by allowing the1

chilled water temperature to increase above 65 F prior to
i starting the test. Expected system operation would result in 2
i pump operation and would further reduce the loading.

Additionally, an analysis was performed to verify the feasibility
of inhibiting the automatic start logic from one of - the two
reactor building service water pumps on diesel generator 103.,

This review resulted in substantial decreases in both the maximumi

|,4 coincident demand for diesel generator 103. It should be noted
7 that the previous 2 hour nameplate rating of 3,900 kW for all

three diesel generators was based ~upon the maximum coincident
demand on diesel generator 103, which was formerly 3,881 kW.
Maximum coincident demand on the other two diesels have always.

been below 3,500 kW.

Analysis of the above test results and the removal of one service
water pump from the automatic start logic results in maximum

! emgergency service loads for diesel generators 101, 102 and 103
(representing conservative LOOP /LOCA service load requirements)
of 3,253, 3,209, and 3,226 kW, respectively. Table 8.3.1-1A
provides additional details on the development of these loads.

' Therefore, a qualified load af 3,300 kW will bound all three
machines. ~

Even 3,300 kW is conservative because many loads were assumed to
be at their maximum levels while in actuality this is unlikely to
be the case. Moreover,' within 20 minutes after the start of an
accident, loads lower than 3,200 kW for all three engines would
likely be achieved by operator action to reduce core spray and
RHR flow from runout to rated flow conditions.

.

,

'O
i

,

8.3-5c Revision 34 - October 1984
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The emergency diesel generators are automatically started on:

1. Loss of voltage to the respective 4,160 V bus to which
,

each generator is connected.

2. High drywell pressure.

,. 3 . Low reactor coolant level signal.

h If the preferred (offsite) power source is not available, the
emergency diesel generators are automatically connected to the-

4,160 V emergency buses and sequentially loaded. The capacity of
. any two emergency diesel generators is sufficient to meet the

safety-related load required by a loss of coolant accident and.

loss of offsite ac power. The loading sequence prevents system
instability during motor starting. A fast responding exciter and'

a voltage regulator ensure quick voltage recovery after any load
step. The generators use field flashing for quick voltaget

buildup during the starting sequence. Each diesel generator has'
,

independent start control circuits. The emergency diesel'

generator units are housed in separate Seismic Category I rooms.
,

Cooling water for each emergency diesel generator is supplied by*

: the service water system. For a complete description, refer to
section 9.5.5.''

Each diesel engine has redundant, independent air starting

!' systems. Engine cranking is accomplished by two stored air
. supp'.ies with sufficient capacity for each of the two supplies to'

: start the engine at least five times without using an air

,
compressor. Fast starting and load pickup are facilitated by

'; electric heaters which keep the engines warm when they are not
4, running. For a complete description, refer to Section 9.5.6.

$ Each diesel generator is equipped with protective relays which
l,

shut the unit down automatically in the event of unit faults.

|| During operation under emergency conditions, trip conditions are

|; limited to those, which if allowed to continue, would rapidly

result in the loss of the emergency t.iesel generator. The-

emergency diesel generators are tripped automatically under the-

j following conditions:

-
Trip

I Function Exercise Mode DBA
,

1. Reverse Power X

j 2. Loss of Excitation X

3. Overcurrent - Voltage Restrained X X
..

X
- 4 4. Generator Differential X

'

". 5. Lube oil Low Pressure X
.

*

t

i
:

8.3-6 Revision 34 - October 1984*
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Alarm

Local Control Room

32. Generator Heater Loss of Control X
33. F.O. Suction Strainer High 1

Differential Pressure X
34. Jacket Water Conductivity High X
35. Motor Driven Fuel Pump Running X

.-36. Field Flash Inoperative X
'

37. Fuel Oil Transfer Pump Locked Out X
38. Fuel Oil Booster Pump Strainer High X

Differential Pressure

Note: Alarm No. 24 includes Local Alarm Nos. 2 through
10, 17, 18, 19, 20, 27, 28, and 34. Alarm No. 23
includes Local Alarm No. 21 and 36. Alarm No. 22
includes Local Alarm No. 32.

The emer gency generators and the offsite power sources are
synchronized only during periodic testing or restoration of
service. Synchronization is done manually, through
synchronization check relays, and automatic synchronization is
not provided.

Onsite fuel storage is adequate for operating each emergency
diesel generator for 7 days at the qualified load initially,

[) followed by the post LOCA load profile for the remainder of the 7
'

ed days. This includes one day tank for each diesel, with capacity
'

for 2 hours of operation with the generator fully loaded.
,

| A separate underground fuel oil storage tank for each emergency
| diesel generator is provided. Each storage tank has two full

capacity transfer pumps that are operated automatically at preset
level points in the corresponding day tank. For complete

! information on the fuel oil system, refer to Section 9.5.4.

| The criteria used to size the emergency diesel generators were:

I l. The capacity of any two diesels is adequate to meet the
safety features demand caused by a loss of coolant

i accident.
|

2. The maximum continuous load imposed on the diesel is
less than the continuous rating of the mr. chine, defined
as the output the un!*. is expected to maintain for a

i
' minimum of 8,760 hours. The maximum coincident demand

in the first 60 seconds (approx) during the operation of
the motor-operated valves is also less than 3,500 kW.
These loads are given in Table 8.3.1-1.

3. Each generator is capable of starting and accelerating
,

I to rated speed, in the required sequence, all of its

(V
8.3-8 Revision 34 - October 1984
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l

largest ESF motor used) with a load of 1,550 kW {
(approximately 50 percent of the steady state emergency i

'

load) already on the diesel generator. One test was
performed on each of the three diesel generators.

b. Test Description and Results

Preliminary tests were conducted (during the testing of
,

each unit) to establish a load of 1,550 kW on water-

rheostat "B" and a load of 1,254 kW on water rheostat
"A" (to simulate motor full load). The test panel gauge
readings were verified against the calibrated laboratory
instruments for kW, frequency, amps, and voltage.

The diesel generator was allowed to carry a load as set
on rheostat "B" while the timers on the load control
panel were set to simultaneously pick up the load on
rheostat "A" and the induction motor load.

When temperature stabilization was reached, the added
resistive load and motors were cut in and voltage,
frequency, current, and kW load were recorded on the
visicorder tape.

The results are shown in Table 8.3.1-4.

px_/ The tests demonstrate the ability of the generators and the
excitation systems to accept a load approximately 30 percent
higher than the most severe step load change in the plant design
without experiencing instability resulting in generator voltage
collapse or inability of the voltage to recover, and that there
is sufficient engine torque available to prevent engine stall and
to permit the engine speed to recover. These tests satisfy the

requirements for factory margin testing ntated in IEEE-387-1977
in that the same acceptance criteria are demonstrated even though
IEEE-387 specifies a step load only 10 percent higher than the
most severe step load.

3. Load Carrying Capability (Maximum capability) Test
Perform at the Factory

a. Purpose

To demonstrate that the unit is capable of carrying a
load 15 percent higher than the estimated continuous
load of the plant which was based on nameplate load
values of individual equipment. One test was performed
on each of the three diesel generators,

b. Test Description and Resultr

with engine (2 hr nameplate rating) at operating
temperature, a load of 3,939 kW was established using
water rheostats.,

tv
Test panel gauge readings for load and frequency were
verified against the calibrated laboratory instruments.
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The engine was run for a period of 1 hour with a 3,939
kW load and maintaining a 60 cycle per second frequency.
Pertinent data was recorded.
No abnormalities were noted with respect to engine
operating parameters, noise, or vibretion 'during'

operatica in the overload condition.-

knadditiontotheaboveteststhefollowingspecificoperational
functions were examined and verified at the factory:

Automatic starting
Fast start capability
Synchronous operation capability
Load rejection capability
Proper adjustment and operation of system alarm and safety
functions

Proper operation of system redundancy functions

For a discussion of the emergency diesel generators
preoperational test, see Section 14.1.3.7.24. Emergency diesel
generator performance and surveillance tests during operation
will be in accordance with the SNPS technical specifications.

8.3.1.1.9 Equipment Criteria
y

Motor Size

The criterion for safety related motor size is that the motor
develop sufficient horsepower to drive the mechanical load under
runout or maximum expected flow and pressure, whichever is

greater. Safety related motors are sized to permit the driven
equipment to develop its specified capacity without exceeding the
temperature rise rating of the motor when operated at the duty
cycle of the driven equipment.

.

1

l

|
,

i
1
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severe load of diesel generators because the equivalent of
starting plus running load is imposed initially.

The factory sequential step-load tests for diesel generators 102
and 103 were performed approximately as closely as possible to
the sequential loading shown in Table 8.3.1-2 for diesel

9enerator 101 loading as this is the most severe loading. Also,
this served to confirm the results obtained from the tests
performed on diesel generator 101 (the first one tested) which
were not in full accordance with the requirements of Table
8.3.1-2 (see description below).

The results of the test of diesel generators 102 and 103 are
given in Tables 8.3.1-5 and 6, respectively.

The test results show that voltage dip, frequency dip, voltage
recovery and frequency recovery at any step load are well within
the requirements stated in Regulatory Position C.4 of Regulatory
Guide 1.9.

Diesel generator 101 was first tested to demonstrate its
capability to start and accelerate to rated speed the loads of
the original specification. The test confirmed the unit's

Oe
ability to do so.

The following additional tests were performed on diesel generator
101 to simulate load increases which occurred after the award of
contract. The loads are shown in Table 8.3.1-2.

Test 2A - Inrush kva Test - To prove that the generator capacity
and the voltage regulator response will meet the
maximum inrush kva requirements of any step load.
This test was conducted by establishing a 500 kW base
load on the unit and then starting simultaneously one
1000 hp and two 300 hp motors.

The voltage dip was 24.28 percent and the time of
voltage recovery to 90 percent of rated was 0.45 sec.

The voltage dip and recovery were within the
requirements of Regulatory Guide 1.9.

Test 2B - Inrush kW and Running kW Test - To prove that the
engine governor system is capable of responding within
the specification for the maximum inrush for the load
sequencing. This test was conducted by applying motor
loads and resistive loads in accordance with the
required time intervals. However, only inrush kW and
running kW of each load step was simulated.

O
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2. Load Rejection Test

The load rejection test was conducted on each diesel gerarator by
loading it to 3,500 kW, i.e. continuous nameplate rating of the

,* diesel generator, and dropping the entire load instantaneously.
-voltage, current, frequency, and kW load were recorded on the
visicorder tape.

The change in speed and voltage on the rejection of the entire
load is shown below:

Diesel Generator
101 102 103

Overspeed on load rejection,
percent rated speed. 3.0 2.66 2.83

overvoltage on load rejection, 2.4 2.4 2.4
percent rated. (Approximately)

The results show that the overspeed is well within the
requirements stated in Regulatory Position C.4. of Regulatory

L)[ Guide 1.9 and the voltage change is negligible.
.

All loads connected to the diesel generator (see Tables 8.3.1-1

| and 8.3.1-1A) are not included in the maximum coincident demand
analysis and maximum emergency service loads for one or more ofi

I the following reasons:

1. The equipment is not normally operating and receives no
automatic start signal after a LOCA.

2. The equipment is operating during normal plant conditions but
has a seal-in type control circuit that drops out on loss of
offsite power sources prior to connecting the dieseli

| generators to their associated buses, and does not restart
! automatically.
|

|

|
|

|

:

I
,

O
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3. The equipment is tripped intentionally (automatically)
on a LOCA signal.

Table 8.3.1-1 identifies equipment being tripped. Disconnecting
o f- load is based on a one-of-two logic of LOCA contacts - one
each from the RHR and core spray system actuation logics - acting
on Class IE 4 kV switchgear breakers, Class IE 480 V load center
switchgear breakers, or 480 V shunt-trip molded case circuit
breakers installed in Class IE motor control centers.

Except for the control rod drive pumps, all nonsafety related
loads are connected to the diesel generator bus through two
series connected breakers (for those 480 V loads that are
disconnected on LOCA, one of these breakers is the molded case
shunt-trip or switchgear breaker discussed above). The magnetic
breakers have been installed to limit detrimental effects on the
emergency buses due to faults and overloads on nonsafety related
equipment. The power and control circuits for the control , rod
drive pumps are treated as Class IE circuits, and the power
circuits to 480 V nonsafety loads fed through two series
connected breakers are treated as Class IE circuits up to the
second breaker. Generally, Class IE and non-Class IE circuits do '

not share the same raceways. Wherever Class IE and non-Class IE
circuits share the same raceways, these non-Class IE circuits
remain with and follow the same rules as Class IE circuits of4

respective separation division and are uniquely marked.
i

The emergency diesel generators are not used for the purpose of
supplying additional power to the utility power system (peaking) .

Each emergency diesel generator unit has its own independent
auxiliary system. Separate fuel oil storage tanks are provided

;

to independently supply each diesel engine. The onsite fuel oil'

storage capacity provides for at least seven days operation of
the emergency diesel generators at the qualified load initially,.

i followed by a projected post LOCA load profile.

The onsite power system satisfies GDC 17 and 18, IEEE 308-1971,
,

L and Regulatory Guide 1.9.

I
The design of diesel generator protective trip circuit bypasses
satisfies Branch Technical Position EICSB 17 except for the

i following.

j Paragraph B 1 of EICSB 17 states that the design of standby
' diesel generator systems should retain only the engine overspeed
; and the generator differential trips and bypass all other trips
i under an accident condition. The voltage-restrained time
! overcurrent trip (device 51V) is also retained during the
! accident conditions for the following reasons:

(

|
!
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water condensers. One of the supply pipes provides cooling water
to two chilled water condensers while the remaining pipe supplies
the other two. A separate, return pipe per diesel cooler wnsures
that a continuous flow of service water can be passed through the
coolers at all times. The full flow of water through each cooler
is controlled by an air operated valve. Two separate return
pipes are used to discharge cooling water from the RBSYS chilled
; water condensers through temperature control valves. Service
water from the diesel engine coolers and the RBSVS and CRAC
chilled water system is discharged to the circulating water
discharge tunnel.

A single pipe connected to each of the supply pipes to the RBSVS
and CRAC chilled water condensers is used to provide water to the
main chilled water condensers. Service water supply to the main
chilled water condensers is not safety related. During an
accident, service water supply to the main chilled water
condensers is automatically isolated by double isolation valves.

During normal operation, two of the four RB service water pumps
are in operation to supply cooling water to one of the RBCLCW
heat exchangers, one of the four RBSVS and CRAC chilled water
condensers, one of the two drywell cooling booster heat
exchangers, and to the main chilled water condensers. No service'

water is required for residual heat removal or diesel engine
cooling during normal operation. The third reactor building
se rvice water pump is kept on automatic standby. The remaining
service water pump is placed in manual standby and shall be a
Division III pump.

During a normal or scheduled shutdown, two or three RB service
water pumps operate to supply cooling water to one of the RBCLCW
heat exchangers, to one or both RHR heat exchangers, to one of
the RBSYS and CRAC chilled water condensers, to one of the
drywell cooling booster heat exchangers, and to the main chilled

I water condensers. The fourth pump remains in manual standby.

[ Radiation monitors are installed on the secondary (service water)

| side of the RHR heat exchangers, on the primary (demineralized
water) side of the RBCLCW heat exchangers, and on the service'

water drains subsystem. Effluents from the service water system
are diluted in the circulating water discharge tunnel. The
er.vironmental acceptance of these effluents is discussed in

i

Section 2.4.12.

I Since the service water system utilizes seawater directly from
Long Island Sound, the only practical means of corrosion control'

l is the selection of suitable materials. Thus, all safety related
piping and the internals of all service water system components
are fabricated from corrosion resistant materials that are

designed for service in a seawater environment.

O
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Turbine Building Service water subsystem

The turbine building service water subsystem is shown on Figure
9.2.1-18. Service water supply to the turbine building consists
of three 50 percent capacity motor-driven pumps, each rated at
8,'000 gpm and associated piping, valves, and instrumentation.
The three pumps discharge to a common header that branches off to
each of the two TBCLCW heat exchangers. Service water supply to

the TB is not safety related. Service water supply to the TB is
isolated from the RB service water system by double isolation

motor operated valves. During normal operation these valves are
locked closed. In an absolute necessity, RB service water flow

could be supplied by the TB system. However, the double
isolation motor-operated valves receive signals to close during a
loss-of-coolant accident or a loss of offsite power.

During normal operation, two of three TB service water pumps are
in operation to supply cooling water to the TBCLCW heat

The third pump remains in automatic standby. During
exchangers.
a norn.sl or scheduled shutdown, one of the three TB service water

is in operation to supply cooling water to the TBCLCW heatpumps
exchangers. One of the two non-operating pumps remains in

automatic standby.

A list of components by the TB service water system is provided
Oe in Table 9.2.1-1.

9.2.1.3 Safety Evaluation

The RB service water subsystem is capable of cooling essential
, equipment through two redundant headers. It is designed so that

no single failure of any component will prevent the system from(

performing its intended safety function. During a design basis
accident, each supply pipe is capable of providing sufficient

to the following equipment, essential to the safecooling water
shutdown of the plant:

1. One residual heat removal (RHR) exchanger required for

and containment cooling as described inlong-term core
Section 6.3.2.

|

O
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2. One reactor building closed loop cooling water (RBCLCW)
heat exchanger.

3. All three diesel engine coolers.

* 4. Two reactor building standby ventilation system (RBSVS)
and control room air conditioning (CRAC) chilled water

-

* condensers.

The RB service water subsystem is designed so that, following an
accident, not less than two service water pumps will be in
operation to cool the equipment listed above.

No service water is supplied to the TB or the main chilled water
system following an accident.

The design margin for the above mentioned components is based on
the maximum duty required for each. In addition, sufficient
redundancy is provided in the individual systems to accommodate
loss of a component.

On an accident signal, such as low reactor coolant level or high
primary containment pressure, the following automatic operations
take place:

1. The isolation valves on the service water pump discharge
header close, dividing the main supply pipes.

2. Service water supply to the RHR and drywell cooling
booster heat exchangers and the main chilled water
system is isolated.

3. The TB service water system is isolated from the RB
service water system.

4. The motor operated valves in the supply pipes to both
RBCLCW heat exchangers are interlocked in the open
position.

1

i 5. Three RB service water pumps are signaled to start. The
| fourth service water pump, powered from Division III,
; remains in manual standby.
I
'

6. All RBSYS and CRAC condensing water pumps start.
!

| After the above automatic operations, operator action is required
| to supply service water to the RHR heat exchanger when it becomes

necessary,'

i

! Upon loss of all offsite power without LOCA, the following

j operations take place automatically:

) 1. Service water pumps are tripped.

2. The standby diesel generators are started.

9.2-5 Revision 34 - October 1984
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3. When diesel generator operating voltage is reached, the
diesel generators are connected to their respective
buses. (Safety related instrumentation is supplied from
the emergency buses as soon as power from standby diesel
generators is available.)

.,

y 4. The RB service water pumps on each emergency bus start
12 see after the diesel generator is connected to the
bus, except for the service water pump on manual
standby.

; 5. Valve operators move automatically into the position for,

post-accident condition with the exception of the

drywell cooling booster heat exchangers which remain in

position.
,

In the event of an accident, followed by loss of offsite power,
all operations described above take place automatically. In

addition, the following events take place:

1. Valve operators move automatically into the proper
position for post-accident condition.

2. Operator action is necessary to supply service water to
73 the RHR heat exchangers.;

The RB service water subsystem is designed so that it is capable
a component within theof accommodating any single failure of

system or of a component in another related system without
affecting the overall system capability of effecting plant

shutdown and cooldown or post-accident heat dissipation.
Operator actions may be required to isolate a given failed

component from the remainder of the service water system and to
transfer cooling to the redundant cooling subsystem.

A single active or passive failure of a component in the service
alarm, e.g., diesel generator trip,water, system initiates an

flow, level, pressure or temperature condition in the control
Upon annunciation, the operator responds by remote manualroom.initiation of the necessary valve action to isolate the failed

component and to make use of the proper independent redundant
subsystem.

Following a design basis accident with coincident loss of offsite
power, the maximum heat load on the service water system, with
minimum safeguard equipment operating, would be 129,300,000

Btu /hr resulting from the following safety related sources:

.

O
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9.5.4 Diesel Generator Fuel Oil Storage and Transfer System

9.5.4.1 Design Bases

The plant is provided with three standby generators separately
driven by three diesel engines operating on No. 2 fuel oil. Each
engine is supplied by a separate diesel generator fuel oil
storage and transfer system design to allow for 7 days operation
of the diesel engine at qualified load / post LOCA load profile.
All safety-related portions of the diesel generator fuel oil
storage and transfer systems are designed to ASME III, Code Class
3, and Seismic Category I requirements.

The system design incorporates sufficient redundancy to prevent a
malfunction or failure of any single active or passive component
from impairing the capability of the system to supply fuel oil to
at least two of the diesel engines.

The diesel generator fuel oil storage and transfer systems are
designed so that makeup fuel oil may be transferred from the
auxiliary boiler fuel oil storage tanks to the fill piping for
the diesel generator fuel oil storage tanks. Auxiliary boiler
fuel will be compatible with diesel generator fuel requirements.
Missile protection is provided for the fuel oil storage and
transfer systems in accordance with General Design criterion 4 of
10CFR50, Appendix A.

9.5.4.2 System Description

! The diesel generator fuel oil storage and transfer system (Fig.

9.5.4-1) located in and adjacent to the diesel generator rooms in
the control building, consists of:

one for1. Three buried diesel fuel oil storage tanks -

each diesel engine. Each storage tank has a capacity of
42,000 gal., providing sufficient fuel oil for 7 days of
operation initially at the qualified load followed by a
projected post LOCA load profile. Each tank is vented
to atmosphere.

,

2. Six 10 gpm full-capacity, electric motor driven rotary
positive displacement fuel oil transfer pumps (two pumps
for each diesel generator fuel oil storage tank) are

provided. Each pump is provided with a relief valve
discharging back to its associated suction line. Each

diesel generator fuel oil transfer pump is mounted
directly above its associated fuel oil storage tank.

3. A diesel generator fuel oil day tank for each diesel
associated diesel generatorengine is situated in theEach diesel generator fuel oil day tank is sizedroom.

to store 550 gal. of fuel oil. Each diesel generator

fuel oil day tank is supplied with a flame arrestor on
the vent.

l
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4. Two 13 gpm, full capacity, positive displacement fuel
oil booster pumps per diesel engine. The shaft driven
and d-c motor driven booster pumps are piped in parallel
and mounted on the diesel engine skid. Each pump

i discharge is equipped with a relief valve back to the,

pump suction. A large mesh Y type fuel oil strainer is,

located upstream of each booster pump.-

I

{ 9.5.4.3 Safety Evaluation

As a result of the redundancy incorporated in the system design,
the diesel generator fuel oil system provides its minimum
required safety function under any of the following conditions:

1. Loss of offsite power coincident with failure of one
dies 11 generator.

2. Loss of offsite power coincident with maintenance cutage
or failure of one diesel generator fuel oil transfer
pump or one diesel generator fuel oil booster pump
associated with each diesel generator.

Each diesel generator fuel oil storage tank is sized to store
sufficient diesel fuel oil for a minimum of 7 days of operation
initially at the qualified load followed by a projected post LOCA
load profile. Additional fuel oil may be readily delivered to
the site by truck on short notice. The fuel oil storage tanks
are buried 2 1/2 ft below grade, with a 4 ft separation between *

the sides of each tank. The tanks rest on, and are covered by
compacted sand. Six in. above the top of the tanks, supported by
the compacted soil, is a 2 ft thick concrete slab, designed to
Seismic category I requirements. The fuel oil transfer pumps are
mounted above this slab, and take suction through the top of the
tanks. A seismic Category I concrete
block house is provided above each tank to enclose the two fuel
oil transfer pumps, associated discharge piping, instrumentation,
and manhole into the tank. The blockhouse and slab together
provide the fuel oil storage and transfer system with adequate
protection against potential missiles due to tornadoes or
hurricanes. This arrangement meets the intent of General Design
Criterion 4.

The diesel generator fuel oil storage tanks are adequately
protected against long term corrosion by the following means.

1. The tank interior is coated with an epoxy finish.

2. The tank exterior is costed with a =ine rich polysmide
primer and a coal tar epoxy material.

The diesel fuel oil storage tanks will be inspected periodically.

b'O The tanks are sloped a minimum of 1/26 in. per ft, or 2 in.

s_/ total, to accumulate any moisture at the low end of the tanks,
away from the fuel oil pumps. The fuel oil will be sampled as

9.5-37 Revision 34 - October 1984
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described in Section 9.5.4.4. If excessive amounts of moisture
" are found accumulating in the tank, a portable sump pump will be
i used to remove the water via the sounding tube.
'

Each of the diesel generator fuel oil day tanks is sized to store
a maximum 550 gal. of diesel fuel oil, as allowed by National

'_
Fire Protection Association (NFPA) standards, Vol.1, 1971-1972.-

Jrhis storage capacity provides for 2 hr. of continuous operation,

| of the diesel generator at qualified load. The sulfur content of
*

the diesel fuel oil is specified at 1.05 percent maximum, by'

; weight, to minimize corrosiveness of sulfur compounds in the
g diesel engine exhaust gas.

9.5.4.4 Testing and Inspection Requirements

7 The diesel generator fuel oil supply piping is hydrostatically
1 tested during construction. All active system components and

( controls are functionally tested during startup and periodically
4 thereafter. The diesel fuel oil is sampled periodically to
f determine possible contamination or deterioration of the oil in
j the storage tank. The diesel fuel oil inventory is periodically

checked. The Y strainer located on each fuel oil booster pumpS

6 suction line is cleaned quarterly, after 100 hr. of operation, or
2 upon a high differential pressure alarm, whichever occurs first.

) 9.5.4.5 Instrumentation Application-

! Each of the diesel generutor fuel oil storage tanks is provided
> with a connection for manual determination of the diesel fuel oil
. level. A level transmitter is also provided to give a continuous
; computer monitored reading of the tank level in the main control

room. On low fuel level, a low level alarm, initiated by a level-

# switch independent from the level transmitter, is annunciated in
9 the diesel generator room, and a diesel trouble alarm is

annunciated in the main control room.;
Each diesel generator fuel oil day tank is provided with local
indication of the day tank level. A level switch is provided to
alarm high and low diesel generator fuel oil day tank level one

the standby diesel generator panel, and diesel trouble in the
.

main control room. The level of the fuel oil day tanks is.

controlled by the automatic starting and stopping of the
,

corresponding preferred diesel generator fuel oil transfer pump.
Should the preferred transfer pump fail to start, a redundant
level switch will automatically start the second fuel oil
transfer pump. Manual pump control is also provided on the
standby diesel generator panel for starting or stopping either

'

the preferred or secondary fuel oil transfer pumps. In the event
I that the pumps fail to stop, a gravity drain overflow is provided

from the day tank back to the diesel fuel oil storage tank. An
interlock is provided to automatically shut off the fuel oil.

L transfer pumps when the carbon dioxide fire protection system is
actuated in the associated diesel generator room.P

'
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! mattery staan w agply
!I Fan 2 3 2 2 2 1.6 1.6 1.6

,

i Omtson anum Air Omditisme- '

|*' omtaal anemismut W
1M thit de 2 1 1 1 33.9 33.9 -

-

!! Fan 7.5 2 1 1 1 6.0 6.0 -

|, S'eM MP. 3*1er &
. omener - Air Osmu-

ttronLM hat de 2 1 1 1 33.9 33.9 O' 30TM Att Osutitlandne es Ier 1 1 1 40- - -

tsut

3e #* 34TSC Air o mlad 3e ter 1
}'

1 1- - -

osubname
j. Buergrrey Ssits$ignar, Solar &
I Osguter stumm Inhaust Fan 19 2 1 1 1 3.0 S.S -

j- pesus od11er senza thheisst
Fan 3 2 1 1 1 2.4 2.4 -

* Scressme11 moieset Fan le 2 1 1 1 8.8 0.0
.

=

. Serves ==11 Interposing 1 kwm 1 1 1 1 8.e- -

metay reset,*
; str atxam went11stless 0.75 2 1 1 1 0.5 9.5 -

i
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Tast2 8.3.1-1

pseM2MCY DIESE2 cme 3Mfft1R SYSTTDI
IsOfffeD lisiidTOO SWUTIMM'UNNWCNT'DE90sO '' *

-
-

master ameniral*

W late 10tal Design Assis loss some of penslanan Osincidiset
. noting Plant of Omlant Accident offsita 5tner Desmand sta tensatti (1) (2)pwat.lasi _ _ NI saader 0-10 Min lo Min mi Det stantsy) W toa w I02 w 103
.

I Uct pH1 Set Roast 18musti-
1aticsi 3 4 2 2 2 2.4 2.4 4.8

*

- tsut om>1er sex * tal amen 1.5 1 1 1 1 1.2-* -

8D*E Ib'I 8D01 Q "11"9
tentar pwy 3e 2 1 1 1 24 (14) 24 (14). '

-W Im1ptsup E3,N5
sect, stict 7.5 4 4 2 4 12.s 12.s: % = o =t. - mye. ;

-

j mecxzeuner los les 2 109 ,,, 100 m1-

|
- -

, Istv-irs Huetare 6.6 let 4
| ssIv-trs aknare 4.4 3 g9g 26.4 ,,g,- - - =

g9 |7 3.5- - - -
. madamtiosi resutarlag 1 10

g g fI Lightires tapaivalent les 407.2 ter g 4.8 3.2- - -
- - - I leeeman seaaraty I.ighting 60 her g7g 227.2-
- - - x 34 26-

i *WW*

2 20 (ISO 30 (180
sH; set 25 2 - - -

ansctor Protactiese W,

up Transformer 25 trwin 1 ggg1- - 30- -*
mattesy omrger 224 V 3 Wa 4 2.4 ggg ggg .

2.4- - - -

taunterruptab}ggstame ..

Evatal has 37.5 W a 1 1 1 1
-

30- -thinternqptible ptmer
(Securitygy=si-. .

cations) 20 Wa 1 1 1 1 168 - -
anttery ourger tssaarity

11 5)ans osmasucatient 20 tres 1 - - - - - 4* thinternetible y
.W 4er sual 20 Irun 1 1 1 1 laE -

Omtrol Ruf Drive Pimy 250 2 1 206.1 ggg 206.1 ggg- - -owmeono, sret.
4 30 ,, 00 ,,ran 25 0 - - -
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'

thatner Bluealaul *

Ihmuplate Sotal Desip Basis toes Icos or flamismen Chincidet .

Dating Plant of Omlant Accirtent Of tsite Rner >=1 IKikaatti til (2)
.phneetan ett 91Wewr 0-10 Min 10 Min on_ llet Starubyl 10 101 W 102 W 103 '

tel1 1.5 1.6 Merkmsy omstaisuunt 2 kva 2 - - -

ii Air omler amfeed

! ametre, "may D tel tel |se 2 1 es de- -,, -

, mggewesim foot may*

9, ianck map 25 1 2e- - -
senan hrt- *sening emar (Si

- - ras ,gg6e 1 1- - - -,

sman wrbism ti,yytisch

e.4 ,wrning cear prive 0.5 1.

1
,- - - -

,! 8mia q,hrnine Game
i! at map de 1 32 g1;j 'mia Wa* "ria' 34" |

- - - -

ses m telm=y 5 7. .
i7 e e 12- -

! W *=ma= *==ine ni mi !
|

cnar 1.5 2 2 1.2 1.2- - - fN'. cnar oit map to 2 tel tel2 e e- - - **
2 1.2 , 1.2 g35? o c c atsel 1.5 ktta 2 - - -

.Transformer ''*

starsty Ligald Omstmot*

gg, gg,map de 2
, j Claruty 1.igalgputsot *

32 32- - - -

!. semin senater le let 1 gg,
10- - - - =

j starvey @ p,

g,g,. setmang samstar 45 las 1 45- - - - -*

? staruty Lagaad Quatrol
gg gg,:; : Imat tracing 3 Ima 2 3 3- - - -

: that Tracing Truno- 25 kva 2 1 1 2 20 2e
*

- -
" f,:uum r

itzt1; ee0 v poc set 2eo 4 2 2 2 see les 214
.

t

!' 4 or 6 n-i.i 34-and=rnot
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8BSGSE"Y DIENL Q3e3prRut systigt' *

WIiD 14WE Ase ssuTIMN DDIM''Ilibir~Dige00 e*
- ~

.

3

mober Ilmestrudj Itsamplate 10tal Design tasas lass Ices of feudseEn timeldmuti

antieus Plant of _ Coolant arridesst Offette Ptner Deand Utilometti (1) (2): simetaan op mater 0-10 sein 10 sun m Jeot standbri 00-101 0G-802 Dr, Io1 -
.i

__

j . amenellag Jih crane 3.25 2 I'I E- -
; antierling Plattomm W 3.5 1 2.5 2.5-

-
I'I- -sister Operstad 1 salves g 2.8

|! .
- - -- 1- -

19. 13.3 0.7
10:a1 connectat:1m Immes -95.,7
itsugar.tw sors till -

-

! I
- - - - 75.3 -

ir sensus shame 3 and 11 Imeds 438! 7 41Tf.T M7
{- 95.9 75.3 - 35e
.

-.

salms state 0 Imade M ~ETT.T W (
1

'
: -571.s - 404.0 - 439.6 -

I ausass Insta le Imads 3711.6 366e.5 3696.1 !Ii - 20 20- 0-

ii alhase tentes 9 and 14 &snds 3691.6 W ~ NET| i -l M.8 - 13e.9
-

- 150W.4'4 Itsess leste 13 Immen 35 M ~3$o9.6
.

; .' set.1 nos ese seemde assent -102.7 - 102.7 - 102.7
; siu s operating sor e T43U '3406.9 N4TT
; itaal mer sertar to se manuteel - is.7 is.3 e.7 ,- -

squais sente 4 th RID TNoT ~3RT.T1 .

|. Plus sete 14 toads -8 -8 -I3te.2
i. 1etal les IAfter le imaml e e + 15e
1 3UU K6 N .5.

.

; *

I ''
; ,

..
,

i! r

! -

|

|
4

|
-
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*

mes-1 rsast . .

i ,s , 0.u-i merel
! serse *

\ \ - '
4

i
s
; (1) p==h coincident demand shami cocasre enring the 010 esmte period after a denlys basis less of coolet accidimit (1stal..

!
,

.

| tal malciott lando ,s ase free sus-facenser's data ser the cs, nei omrvice i-ter paws, moear-,-arster ents, movs cailler =de., and all
j motor greater than 100 sqs.
.Ii .

(3) 3 service teter pape are regained for let stanter. On loss of offeite pouer, it le asessenry to go to a cold ehmedmet sounditlen if
|

*

!'' 00-103 aboe mot start, almor the tieve regained sesvice isster gneups trill not be avellable. Isota that m!y tie service taiter pape ase
! repaired for a dreign basis imCA cesu11 tion. (Oily asus pap is corrected autanstim11y to DG-103, the other any be coseected umsmaally
! enl 1Y

;'

.

! tel 1Wo imitte are started on DG 103. One = tit le shst dam team it le ds+=rmissed ediidi esction of tim systmus esill be uses.
t. i

t

1

+

(St ihmee nunclass IE *=gw=ionts are mot repaired for a esfe shut &ami. famaig inticated for various undos of epasation le destruble, fj i

j although siot enematial. All remaining cxpyonente ese Class IE.
i

;. O painiana anse shstonesi requisuments der a maction time break. Actual pay repaisemmits depend en break 1ar=* tan lame Smetjen 6.3.30.

f (7) X indiates lomo repaised.
i

| t tel theen lands ase tri ynd intentianally 4=*==tice11yl on a ICCAf

!
; 19) thsee lando ase mot sensally agerating anS received no estssuntic stant siipal after a Ista.$

$ (101 These sennofety related lande hose smal-in type comtsol casonits that deep out ami a lame of offeite peuer prior to _t== to the
diemet generatare.

.

| (11) Thmes Ict's are casameted to their sumpactive diamel buses but do not sperate*gan a tota.
,

I (12) 1hm land to be arried by the pH sets ameists of omrtain motor cyareted valves. On that tel, esse est sporetse at Soll load and one set
'

i operates issleaded.

| .i
4

I (11) 1hese loads are estamatielly tripped toissi diesel generater starts. t

1 -

'

| (14) These loads are _ - " fram starting until le assastem after a lith olynal.
I ?

i (15) tmen turnema by bot.ary diargare ase beamd en the de tamatg of the bettery diasymre.,
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i
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-
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MutMM 17eiUfNCY 5 TWIG tlWJS
'

! saster anonisal' -
,*

! leanuplate 1tytal Design assis tose taas or sustismen Damsgesuey

i Stat trug Plant of (bolant arridesst Offeite haar Service ined 0e4 Summets

j | msnskan 05) mutier 0-10 pun 10 stin on 942 Stanttir* Drelot (G-102 DG-Of
I

'

j i aise W pimp 1250 2 1 1 998 998 C 1 '-

assi& ant nest - 13 ,

! , rump 1214 4 2 1 2 *1022 *1922 *1955.2 2 i
*

| ; servaan tentar mage 450 4 2 2 3 358 350 350 3 !

; sesVS asut OUC tentar- , ,

8 Od11er 292 4 2 2 2 235 235 410 1 '
-

; I sesVs and Duc tentar i

j Oulk r 1Abe oil twp 9.25 4 2 2 2 0.2 0.2 9.4 1 i
;

IeSV5 Od11er Cim. !i : . '

| t wter rwp 75 4 2 2 2 832 *32 *64 4*

ImSV5 Od11er Osd. testar 20 4 2 2 2 16 16 32 1 ''

'
: ImSVS thit Cooler 30 0 4 4 4 96 96 C 1
'!

j pnSVS Ikhsuet tran 100 3 2 2 2 82.5 82.5 02.5 1
Iemactor Nilding thhausti ..

! ! Edostar ran 7.5 2 1 1 1 6.0 4.0 C
' ' ImSvs riltar Ruheet 0 11 6.6 Ret 2 1 1 1 6.6 6.6 C 1

i peGDI Cim. Pop 100 3 2 2 2 30 00 E 1

j Diesel Generator Air
S

a : ompressor 10 6 - - - - - -

j Dicael Generator mani-

Sj : 011 Transfer map 8.5 6 2 2 2 - - -

*
i Diesel Generator Jadust

D D D; i tanter temater 36 het 6 - - -

l i Diceal Generator Jedust
D D Dj | tentar peep tanssa mage 2.5 Ist 3 - - -

! Diesel Gerwrator Rahm,

D D Di oil Nester 20 Ret 3 - - -

' Diesel Generator Before
D D D! i, s After late oil map 5 3 - - -

e,

.

I
.
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; abeS-1 FSNI

Tafitz 3.3.1-I A
'

IBOMMCY Difst2, GNOtMfGI syyrtM %' -

MMIMM IMJGM3 StJNICr. IINE

heiter Ilmtpaired
Mmmeplate 1btal Design hemis loss Ices of N - Sunnpancy
Rating Plant of (botant Accidtmt Offaits Stasar Servim Inad (te4 Remustis

ytautkue St>l hauber 0-10 Min 10 pun on (not Stamtzy) IIG-IOl DG-102 IE"T5Y
e

; mas t amur. ear um tar 4.2 ime 3 o o o- - -

. - aattery Chanymt (125 VI 60 kva 3 2 2 2 20 25 17 6
i 120 V ac instnannt ptasar 100 kva DG 101 3 2 2 2 30 00 40 6 :

; 100 kva IIG 102* I

50 kva DG 103'
.

120 V IItrumenpuncy remos 65 kva X A B D- - -
'

Diesel Generator Ilman Vest
!e Sqqly ran 20 3 2 2 2 16 16 16 1

settery nom wat thqiply, .
! I ran 2 3 2 2 2 1.4 1.6 1.6 1 j
j omtmot anna Air Onu11tJan-,

; i ing thit 40 2 1 1 1 33.9 33.9 C i
| ; Qint.rol amm inunt mi-me-

-

| : ran 7.5 2 1 1 1 6.0 6.0 C

| | asergency Mtchemar, stelay a
! ossputer hxus Air Qwdi-j
i timing thit 40 2 1 1 1 =36.4 *36.4 C

1 1 A B 40 115C Air Orditiening 40 let 1 -

< ' thit
1 1 A B 30 1j TSC Air Qioled 30 lef 1 -

oudenser,

sper9erry Mtdupmer, IIslay a] ,

, i on , uter =x== m hsuet ran 10 2 1 1 1 S.e s.e C
'

IttSVS Odller Rxmn Ekhaust!|g ran 3 2 1 1 1 2.4 2.4 C 1
Ferverasell hhaust Fan 16 2 1 1 1 0.0 0.0 C 1'

| !' '
scrwresell Interposing 1 kva 1 1 1 1 A 0.0 C 1

*

k lay Panel, ,
! : 80C kxas vmtilatim 0.75 2 1 1 1 0.5 *; . , C 1

:
*

| .

I !
a
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mes-1 esaa
.

_ TAME 4.3.1-1A

Mu't_LDI."2- (MMM 8mm_pmx2MM peMANCY St.WICE 14WE * '. .

imober M 8ruelD iat. w.1 mi-.- .. - - _ .. -, f
,

)

Bettrug Plant of Omlant Accidmet Offsite Ptame Service Inad pse Dumartes

.

| ptssetjan _ ODI Maher 0-10 Min 10 Man cri _ttbt Starutsyl DG-ICL DG-102 EE",-103

;
!

laCI M set huma %seti- *

LitJm 3 4 2 2 2 2.4 2.4 4.0 1

' 'thtt haar ICC (31 kuun 1.5 1 1 1 1 A 1.2 C 1
i

} w Ftsel 9001 Qeling '

itstar Ptsy 30 2 1 1 F F C :Ier, Inwel Ray GCS, net, -

seCI ICICI 7.5 4 4 2 4 12.0 12.0 C 1 !

' j
| me==g,eurre o ut. - Hyd.

,

,

? switmebirer 109 Bar 2 1Milv-Ir5 temsters 6.6 las 4 O D C
-

-

MiTV-IIS Sidasers 4.4 3 A D C
- - i-

naalauan mmitartav 1 10 D D C I

- - '-

ugticing tapuv=ient Ise 407.2 ter 4.0 3.2 C s $

- - -
-r m. s-ar u tuu,., 0 ist x D a D

- -

}
-

pometor Protection 9ysten x x . x s
- -

L M Set 25 2 !
menetor Protect 1m system 2 D D C 9

- -

anck, Transformer 25 inna 1
.

Battery Diary r 224 V 3 kva 4
- - 1 A B Bpunterrweible Rner - -'

D D C
-

tvital Bust 37.5 Inan 1 1 1 1 A B 30 4

.

unnterrgtable Rner
(security a n===d-
catirmel 20 Wa 1 1 1 1 A B 16 6mattery O mrger teenurity
arut assumicatiel 20 kva 1i hunterrwtible Ptmer - - A B 4 6

-

toonputar heel 20 kva 1 1 1 1 16 a C 4Omtrol Rxt Drive hay 250 2Dryisell Onling Systman 1 D D C
-- -

l'an 25 0 '- - 4 D D C
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SBfS-1 PSAR
.

Tam 2 0.3.1-1A
'

!

IDnG3CY Dit:5F2, Q3sFJUt!Ut SV!mpt
.

I

~sUitM M I W35 k N stWVICE 14W is~
e .

! heter asesitelItummp1ste %tal Design basis toes Icos og! Dating Plat of Omlant Accident Offeita ptasar $s cvios lead (W) Rummets

Shutisaan L. , _ _ _y *

hauctiou __ 05) hster 6-10 Man 10 Min on Jeot staneyl p ict w to2 0G-103
!

,

! Prtmary Omtaissent 2 kva 2 i
-

Air omter amfeed 1 c D C
- -,

i Ihactor tentar C1serup
mucire. Map 60 2 ,

i stspressian W1 May 1 A D D !
- -

anck hap 25 1

-

; staia habine '%rning Gear 60 1 D B C
- -

I-

; Main hrbine Piggyback 1 A R D ;
- -

h rning Gear Drave 0.5 1 ;,

,

i temin habine hening Gear 1 A B D
- -

t

! 011 hap 40 1
|

i Stun habine amaring Lift 1 A B D {
- -

; hop 5 7,' W hsbine Wrning 7 D D D !

- -

1 Gear '
1.5 2. h hshine W rning 2 D D C

- -

i Gear Oil hap 10 2'IFP ESC Omtrol 1.5 Ima 2
- - 2 D D C; Transformer 2 D D C
- -

Staney ifaA Qmtag! .
ms'y 40 2

,

e

Stan@r Ligald Omtrol - - D D C
-

Main eteeter le les 1C'A Liquid Omtrol - - A D C
-

Mi=ang senatar 45les 1stardy Ligtsd Omtzol - - D a C
-

senet Tracang 3 Wa 2senat Tracing Trane- 25 Wa 2 1 1 2 20 20 C 6

- - D D C
-

. torner
400 V pH: Set 20e 4 2 2 2 *19 *19 e30 7:

1

,!
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r5B95-1 F5Nt '

Tmatz 8.3.1-1A I1

DE3GBCY Of25F1. QNr35tTUI SY!mpt
p

I

MAxpeM fMihCV stMVIG tomos |

I {
samter musatsud

|
'

Itseplate 1btal Dreign Basis lose lose og Sharkam guarigeru:y! pating Plant of omlant Acendesit offolta ptame service tend Det househe !

;
Fwiet.lan tot 4 samter 0-10 Min 10 Min on Det starutM pr,-ion p lo2 up-Isi

.

>

f;* Defhseling Jih Crane 3.25 2 - - - D D C |lerfueling Platfons M1y 3.5 1 - - - D 3 C :petor qm rated valves - - x - - - - - e ;sezugerating por's - - - - - - - - g )

1btal statiman skwgencY 3,253.3 3,200.7 3,225.5,

Servios Inmita IIIIP/M
Mt

; 1. Itammplate valus
; 2. Peutinan load (10221e4 cornwapende to one Isst peup at tim > cat flow into an anchen Itseise. 3ety.'
, Maxistan load 119%.2 leg for DG-103 corresponde to ano legt paup at tw> cst flow into a brehen Racisc
! loop ard the other psip operating at egectsd flow corditione into the intact icop.
| 3 1 Dav. III pop in pall to lock li.e.) re auto start.

4 Actual test data seulsed load value of 32 kte vs. 60 let nameplate.
i 5 tom!s are cyclic tral act crmtirnsous, tlwrefore not included in total.
- 6 set an actual seesured load. Ioad chtaired freum Table 0.3.1-1.
| 7 Mr. art int 11 he wtlonded after IJCI valves have staked,
i S. Det a artiramme load.
] 9. RPS PC met dP-energires en liXP/10CA. .

; ums,
i

- A. Det aIG 101 load
B. Not a W102 Icud ** C. ttt a W 103 load

I D. Trigged cm a tirA/tces of Offelte Ptner/DG Start
j E. Inchal twt for lo sun. on tirA, sianual start and ausmael lirW
'

F. Ahanletratavely de-energiral ret regattual charing first cycle of 49Pret.lorte b sper't fu'II*
i * Actual suusured loads
a

i
i
1



~

.r.w 4.w. .Au n.e-, u m e" -~w s.wtM ..-4 ** ** * <49%%1r . .M> ~*r s%<~ =e s. -:: s u a.* W ~a **AtewM s .%,. . a. . . . . . . + . . ...

"
,

'.

|
.

-

9 95-1 FSAR

TAst2 8.3.1-2

SRQUnertAL tmDDC w OttSEL Qle3Urftet SETS rertgesp ser TIE FN7 arf '* *
fue matal prake Starting Durating OsmaalativeSmesanne _(Sect (3) More, power IkwarToner _ kva (4) _ kti (4) kW (4)

?Diesel 101
. * '

1. Initial lead - letor Iced, 9 4,742 038.9 e30.9
- -

inclimilius NWe, IAq., etc. en
'

1,000/1,33) kva, 4,140-400 V, !

transtammer trith et iWa=en
-

{

:
. 2. Start met may 2 1,250 1,250 5,644 999 1,837.9 [9

i 3. start ts hop 7 1,250 1,250 5,638 990 2,e35.9
| 4. Start Service unter haup 12(2) 450 450 2,022 354.s

,

'* and susvs etttar -

292 1,327 235.0 3,42s.9
{

- -

S. sawe amplate operation 60 ppuaal .- - - (19.7) 3,4o9.2,

|* *6. Ihreselly stop innan not repaired 600 - On
'

t- - - -): and arkt additicusal inaam as 4
-

j required wathin tJe rating of 3

- the diesel generator

Diesel 102
.

' ; '

'
? 1 Initial Iced - setor land, 0 4,449 792.9 792.9 I ,

- -

inettating my*e,124., etc. en
1,000/1,333 kva, 4.160-480 V, *

!transfoner trith et tag =darios
'

2. Start Iset may 2 1,250 1,250 5,644 999 1,791.9
3. Start Cs hop 7 1,250 1,250 5,63s 990 - 2.799.9
4. Cart Service tentar hop 12(2) 450 450 2,022 358.0 -

arut seSV5 0111er 292 1,327 235.0 3,362.9- -

5. Mme amplete operetJan 60pwrom) (18.38 3,364.s- - -,

i
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W 0.3.1-2 fCGft'DI;

. metal Drake starting Itsudng n - t=*1vej Time
sagsanos (Soc) (31 Ikrampaser Ihrerpmer _ kva 14) W (4) kes'le)

,

< . .

tDiesel 102 torsit'd)
-

6. $imensally semp loads ant aupaired Gee - On
,

. . - - - - -
1 and add ashiit.lonal lands as
!* requirut within the rat.ing of

-

! the diesel generator ,

Diemel 103
'

! 1. Initial Emed - samar lead. 0 3,931 697.4 697.4
- -' including MWm.1Ag., etc. en};} 1,000/1,333 kva, 4,160-4e0 v,

; transformer with et i=r-t-ce
-

2. Start Iset masp 2 1,250 1,250 5,644 999 1,696.4
.

*

I3. start Met hop 7 1,250 1,250 5,644 999 2,695.4 !4

!. 4. start tne Service tenter hope 12(2) 450 400 4.044 716 '

=

)- asul tne 3eSVS Odllar 584 2,654 470 3,001.4 -

- -
,

.

e

5. sawe amplete @erstjan 60 taggstal 10.7) 3,See.7
~

!
- - -

! 6. stop Imat ye, se,1 auc Gee - ei (1,240.2) 2,640.5 i
- - -

j and sesvs tentar odilar and
I

! assoe. aus. -- a- 1,etart '

' 1sc air conditiming.
! -

ij (1) All lamps amtart'and a majority of mun11 unters are apairrel enge $subsction antees.
1

(2) Servim tanter perpe asuS M5VS ch"lars receive start niapinia fram the Inse pengram et 12 ase as afundt.
Hasver, other interlacia samy delay motor start twyond this point.

t (3) 1 tie tism ehme in table la tJam after the diesel generstar tuember closes to its ammarimtad 4 W tums.

j tel ined values emiadated frian neglate data.
4 ,
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14.1.3.7.24 Emergency Diesel Generators Preoperational Test

{. Objective
.

', To verify the caprbility of the emergency diesel generator system
;- to start upon receiving a start signal from the varior modes,
j come up to operating speed, phase on to its bus, and m try its
; Tated load

.,

{ Prerequisites
4

;! 1. The applicable general prerequisites, as listed in
Section 14.1.3.4, will be met.,

Ij 2. Emergency diesel generator room ventilation system
'5- Operational.
. .) '
'; 3. Sufficient load available for full loading of system.

1

'i. 4. Emergency diesel generator auxiliaries available and
]- ready for diesel operation.
.4
-3 Test Method

a

j)(? 1. Each emergency diesel generator was started under |
simulated loss of se power conditions, ECCS initiating:

;) signals, and proper starting'and automatic bus stripping
) demonstrated.
)

,) 2. The emergency diesel generators were started |
A simultaneously under simulated loss of ac power
j conditions, ECCS initiating signals, and proper starting
0 and automatic bus stripping demonstrated.

'1

:/j 3. The ability of the emergency diesel generators to accept
:3 their rated load and maintain proper voltage and
.

frequency within design requirements was demonstrated. |J
4

l 4." The ability of the emergency diesel generators to
f maintain a load equal to the continuous rating for the
j time required to reach a temperature equilibrium plus 1
; hr was demonstrated. |
.

} 5. The ability of the emergency diesel generators to-
maintain a load at least equal to 3500 kW for 2 hr has

i been demonstrated for DG-101 on March 7, 1984, DG-102 on
O January 30, 1984, and DG-103 on August 6, 1984. This
i was accomplished prior to the issuance of the SER on the
j TDI Owners Group Plan and the development of a qualified
j load as described in section 8.3.
.:

{ p) 6. The ability of the emergency diesel generators to
; maintain a load at least equal to the qualified load:( (3,300 kW) for a time required to reach a temperature
j equilibrium plus 1 hr was demonstrated. |

I
j 14.1-33 Revision 34 - October 1984
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7. The ability of the emergency diesel generators to rejecta load ac least equal to the qualified load will be
demonstrated.

8. During the plant preoperational test program, the diesel
generators shall be tested in accordance with the intent

-

of Regulatory Positions C.2.a and C.2.b of Regulatory
.

Guide 1.108, " Periodic Testing of Diesel Generator Units
-

Used as Onsite Power at Nuclear Power Plants" (Revision1, August 1977) in that the diesel generators will be
tested enveloping the load conditions that would be
expected if actual demand were placed on the system, in
accordance with Section 8.3.1.1.5.

9. A confix.uatory test will be performed to establish the
adequacy of the TDI diesel engines at the 3300 kWqualified load.

Acceptance Criteria

1. The applicable general acceptance criteria, as listed in
Section 14.1.3.6, will be met.

2. The emergency diesel generators can supply and maintain

O rated load and voltage in accordance with designrequirements.

3. The emergency diesel generators will start and supply
the 4,160 V ac emergency buses in all operating modes.

4. Bus stripping will be in accordance with designrequirements.

5. The emergency diesel generators can reject load without
tripping.

6. The TDI Owners Group acceptance Criteria will be applied
at the conclusion of the test described in item nine (9),

above. In case where these criteria have not beenexplicitly stated in Owners Group reports or in the
Component Revalidation checklist submitted as part of
the Shoreham DRQR package (e.g. , engine block, pistons) ,
LILCO will identify its quantitative criteria for
evaluating indications as being acceptable and/orrelevant, and provide the technical basis for these
criteria.

14.1.3.7.25 Primary Containment Local Leak Rate Test
Types B and C

Objective

I(;v) To verify that the leakage rate of primary containment isolationvalves and testable penetrations is less than the allowable value
specified in 10CFR50 Appendix J - " Reactor Containment LeakageTesting for Water Cooled Power Reactors."

14.1-34 Revision 34 - October 1984
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Prerequisites |

|

1. The applicable general prerequisites, as listed in
section 14.1.3.4, will be met. ;

2. All piping penetrations sufficiently complete to-

facilitate testing their isolation valves..

,

3. Isolation valves operable and seated by normal remote
means.

4. Fluid piping drained adjacent to tested valves, wherever
possible.4

5. Nonpiping penetration construction complete.

Test Method

1. Primary containment penetrations will be pressurized to
the maximum calculated post-accident primary containment
internal pressure.

s

|

.

.

!

|

|

,

14.1-34a/b Revision 34 - October 1984
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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, )
j Unit 1) )

*

~

0

! RESOLUTION OF SUFFOLK COUNTY
DIESEL GENERATOR CONTENTION REGARDING CYLINDER BEADS

After submisson of pre-filed testimony on the Suffolk
\, County diesel generator contention concerning cylinder heads,c

E

d discussions were held between the parties that have resulted ini

'

resolution of the contention. The parties have agreed to do
the following:

(1) Suffolk County will withdraw its diesel generator
contention concerning cylinder neads from consideration in this
ASLB proceeding.

(2) In return, LILCO will do the following with respect
to all cylinder heads currently in use at Shoreham:

,

(a) Perform an ultrasonic inspection of the

firedeck of all the cylinder heads at six locations to
verify that the minimum thickness requirement of .400
inch is met. The six locations are specified as follows:

O.

,

d

j '
.
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(i) The first location is on the
firedeck between the exhaust gas ports I

approximately directly between the two
exhaust gas ports.,

.

(ii) The second location is
approximately 1 1/2" from the first
location in a direction toward the exhaust
side of the cylinder head.

(iii) The third location is
approximately 2" from the first location
in a direction toward the intake side of
the cylinder head.

(iv) The fourth location is
approximately midway between the injector
port and the exhaust port on the governor
side of the head.

(v) The fifth location is
approximately directly between the two,
intake gas ports.

(vi) The sixth location is
approximately midway between the injector
and exhaust port on the flywheel side of
the head.

Cylinder heads not meeting this thickness requirement
will be replaced. Credit for previous inspections

conducted by the Owners Group and tne NRC on the Snoreham

cylinder heads is acceptable to meet this requirement.'

|

|

(b) Perform surface inspection (either liquid
penetrant or magnetic particle) of intake and exhaust

j valve seats and the firedeck area between ene exhaust
|

j valves to verify that they are free of unacceptacle
,

I

O'
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surface defects. LILCO will be permitted to take credit

for previous DRQR inspections of the existing cylinder
*

heads provided those inspections were performed after thei

j cylinder heads had compi ted 100 hours of operation at
a

greater than or equal to full load (3500 kw). Cylinder

heads with unacceptable and irreparable surface defects
i

will be replaced. Acceptance criteria are as specified
in ASME 8 III, paragraph FE-5350. '

.
.

(c) Ascertain from shop records or otherwise whether
- any heads have through-wall weld repairs of the firedeck,

j where the repair is performed from one side"only. Any
k'

such heads will be replaced.

(d) Cylinder heads purchased as replacements will

be insnected in accordance with paragraphs 2(a) and (b)

and subject to paragraph 2(c) above.

(e) LILCO will bar the engines over with the
i

barring device and roll the engines over with the air
3 start system prior to any planned starts, unless that

planned start occurs within four hours of a shutdown. In

addition, after engine operation, the engines will be4

barred and rolled over on air after fcur hours but not
more than eight hours after engine shutdown and then

.

]

i

1

.
- .
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barred and rolled over once again approximately 24 hours
after each shutdown. In the event an engine is removed

.

from service for any reason other than the barring and
*

rolling over proced.ure prior to expiration of the eight
hour or 24 hour periods noted above, that engine need not

be barred or rolled over while it is out of service.
Once the engine is returned to service, LILCO will bar

the engine over and roll it over with air once at the
time that it is returned to service. . .

(f) In addition, LILCO will bar over and roll on

f- s air each engine on a once per week basis for ,a period ending
N- six months after the engines are turned over to Plant Staff1

and monthly surveillance testing begins. If no leakage

from cylinder heads is detected during this period, this
procedure will be discontinued for each engine as to
which this is the case. If cylinder head leakage is

detected during this period in any engine, this procedure
will be continued for another six month period only for
that engine. This weekly barring and rolling over is not
recuired with respect to an encine that is out of service

for any reasen other than the barring and rolling over
,

procedure. Any engine that has been out of service for

any reason other than the barring and rolling over
a

O

.
.- __ _ _- - m - --



_ _ .

f .

1
1

. . . - - . ... -.. c.

*
'

. . .

* "

,- .

.

, , * ..

*(_s
( -5-

procedure will be barred over and rolled over with air

once at the time it is returned to service. The.

'
'

requirements of this subparagraph (f) will cease for all

three engines at such time as at least 740 hours of

,' operation at the FSAR continuous load * are accumulated on ,

any one engine while it has the currently installed

f cylinder heads and all the cylinder heads are inspected

after the 740 hours are accumulated in accordance with;

! paracraph 2 (b) above and found to be free of unacceptable

I
surface defects. In determining whether the 740 hours

i g- have been accumulated, credit may be taken for any hours
,

( of operation at or above the FSAR continuous load accumulated

since the installation of the currently installed cylinder

heads.
.

|

( (g) Any head which leaks due to a crack will be

i replaced.

(h) The obligations of LILCO set forth in this

agreement become effective immediately upon the

|

* The current FSAR continuous load is 3500 kw. At present,
LILCO is preparing an FSAR amendment that redefines the con-,

tinuous load as 3300 kw. LILCO expects to subnit this FSAR
amendment to the Staff for approval in the near future. It is
contemolated by the parties that this revised continuous load
of 3300 kw will be the "FSAR continuous load" for purposes of
this agreenent provided that the amendnent is anproved by the

. NRC Staff. In the event this or a similar amendment is not
/ approved by the NRC Staff, the parties contemolate that the

FSAR continuous load to be used for purposes of this paragraph
is 3500 kw.

i t
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acceptance of this settlement agreement by the Licensing

Board.

*

A ax/
~

.

f Island Counsel for f foN Cotintyghou
g

OLKWNx .. a
~

leR Regulatory Co6nssl for State of New York" Codnsel or c
~

Commi ion

U

DATED: September.71 , 1984

'

O
.

O>

.
<
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7III. 10 CYCLE COFIRMMORY TES'r RUN

Bnergency Diesel Generator 103 ommenced the 525 hour segment of the long

duration run at 3300 i 300 m at 10:00 PM, October 8,1984. As of that

, time, the following history had been a m - lated on that engine since

crankshaft replacement:

'Ibtal hours @ 3300 m or greater - 220 hours,18 minutes

Hours rErnaining to am_= late 740 hours at 3300 m i 100 m -

519 hours, 42 minutes.

Earlier the same day, engine runs with strain gauges installed in the cam

gallery area in the vicinity of nunber 2 and number 8 cam saddles had been

empleted. Results of the strain gauge testing are addressed separatelyg
in a 'IDI Owners Group Block Report.

'Ihe long duration run was performed under LIIOD Repair Rework R43-2055 in

accordance with the guidelines developed during discussions with NBC. A

copy of this Repair Fework was provided to the NRC Shoreham Senior

Resident Inspector (P. Eselgroth) for information. 'Ihc basis for the test

( was later formalized in LIICO letter SNBC-1094, dated October 18, 1984.

l Readings of engine load and other engine parameters were taken every half

hour using Control Romt and other normally installed instrumentation

during the 525 hour run. A copy of the typical data taken is enclosed as

Attachment III-1.

O
!
,
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( One set of cylinder firing pressure readings was obtained within the first

eight hours of the 525 hour run. A copy of the rmaings .is enclosed as

Attachment III-2.

.

On October 9, 1984, it was noted that a newly installed drain valve on the

air inlet line to the intercooler had broken off. 'Ibe engine continued to

operate after the incident. T;TTm Deficiency Report IDR-2511 was written

to document this deficiency. 'Ihis deficiency was identified as being

caused by vibration of the valve as a result of the support configuration.

A design change to install a line cap instead of a valve was inplemented

during the October 17, 1984 outage. A copy of the IDR is enclosed as

Attachment III-3. A review of DG 101 and 102 conditions indicated that

the supports on those engines were satisfactory because of a different,,
's J support configuration..

<

:
!

The engine was shutdown at 3:30 PM on Wednesday, October 17, 1984 due to a

leak at a junction between the main lube oil supply header to the engine

and a 1 inch branch line which ran to the turbocharger. At this time

approximately 429 hours and 3 minutes had been accumulated towards the 740

hours. The engine had been operating for over eight days. Subsequent

| investigation of the leak indicated that a hanger installed on the line

above the area of the leak required nrxlification and resulted in an

additional stress being placed on the line. IDR-2519 was issued to

document this discrepancy. A subsequent review of this condition on all

three engines indicated that the hanger in this location could be deleted.

I A copy of the IDR is enclosed as Attachment III-4. The lube oil lineg
O

;

|
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repairs were nude, strain gages were rmoved frm the cam gallery as

previously scheduled, and the cam gallery re-inspections were cmpleted on

Friday, October 19, 1984, h long duration run was rectanenced that

, evening at 10:30 PM. Frm that point until the cmpletion of the run

thirteen days later, the engine operated without incident.

As of 8:27 PM 'Ihursday evening, Novmber 1, 1984, 740 hours of operation

at 3300 kW had been arv' elated. However, the engine run was continued to

accunulate additional hours. The engine was brought below 3300 KN at 2:00

AM, November 2,1984, and fully shutdown at 3:15 AM, the same morning. At

that time, the engina had accmulated 745 hours and 46 minutes at or above

3300 kW. A set of firing pressure readings was cbtained within the eight

hours preceding the final shutdown at the end of the run and crankshaft

web deflection readings were taken with acceptable results fifteen minutes

after engine shutdown. A copy of the firing pressure data is enclosed as

Attachment III-5 and the web deflection data are enclosed as Attachment

III-6. Engine firing pressures taken at the start and end of the 525 hour

run showed no unacceptable trends.

Operating data frm the run has been reviewed, found acceptable, and is

being retained as part of the T.TTm permanent records.

,

,,
,Q
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" \|, Attachment III-384 / af[ l
*

!D FIELD LDR RESPONS186LITY

OOTNaR (i
i '

)' VC i

DEFlCIENCY # *
i I

,' M. Herlihy
; REPORT

LSU |
,

sysTEMMOMPONENT SYSTEM DESIGNATOR MAPK NO DATE OCLASS |

21 Emer. Diesel Cen. IR43 1R*3*ENG-03 10/9/84 0I On Orr
MPGA|lDNTRACTOR P.O. MATERI AL LOCATION R EJECT TAG O YES

I 3Istone & Webster M/A EDG 103 NO M/A QCNC.

'

SPE'C. VIOLATED OR AWING VIOLATED PROCEDUREvlOLATED CODE / STANDARD VIOLATED
4 SHI-089 N/A N/A N/A'

CONDITION DETA!LS

Drain valve added per E& DOR F46329 has fallen off. Tubing broke at connection
to male run tee (See attached sketch)
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M_q @ FIELD LDR RESPONStelLITY
'#

OOTHER

{f $DEFICIENCY P

) 1 M. Herlihv sREPORT'

A LSU

SYSTEM / COMPONENT SYSTEM DESIGNATOR MARK NO. DATE O CLASS

2 Emer. Diesel 1R43 1R43*ENG-03 10/17/84 GI OIt Om
MFG 1 CONTRACTOR P.O. MATERIAL LOCATION REJECT TAG O YES

3 Transamerica Delaval 310552 EDC 103 NO N/A X3 No

SPEC. VIOLATE D ORAWING VIOLATED PROCEDURE VIOLATED CODE! STAND ARO VIOL ATED4
SH1-089 - N/A N/A N/A
CONDITION DETAILS

I

Lube oil supply pipe to turbocharger has developed a crack just above the
connection to the inch header.

Otf

.

s ,[W 6*['?hV
n OCAEORIGINATOR ,

Ybbd%ui. f G1.s t /cA A 4 ''|' W6
[$1G N A TU dE k: ATE SIGN A Yu a r DATE'

CATEO LSU .. . b .< h 4 N M 49../ . / /
p ,

7 R ESPO NSIBILITY S & W ENG /
'! ./ -SIGN ATumE LE AD SU ENG <

( 0 ACCEPT AS IS IREWORK O MANUAL O PSAR
8 ACTION O SCRAP O REPAIR O PROCEDURE O OTNER

DISPOSITION DETAILS

([ f(k'hfh k $f05 WW U $.

9
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A"''' M L M d h ,A a nkuJ LdL <eInhs
^""
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S & gLE A[Ef h/LSU TEST ENG./DATE PRM CiENGINE E RV V | ' DATEl
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SEO
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O uasar.
< | CONST. SUPTJO AT E LILCO SU/u ATE LILCO SITE OQA/DATE

LDR CLOSED NEW LDR R EPORT NO. REMARKS
13 issuEo

LILCO SITE OCA/OATE ,

FC9350 .
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CRANKSHAFT WEB DEFLECTION AND THRUST CLEARANCE RECORDj'

MG ~/03 ENGINE MODEL SERI AL NO.
' STOMER

! h dialindicame
this f orm to secorJ crankshaf t detsection and thrust efearance information. Thrust clearance should be maa.ia.J by t er

method. Deflection and thrust clearance shoultf Je checked end recordod immediately after youtirag or chocki:ig, t*ie unit. the etey beforel h k
unit start up. ef ter 7 days (16'3 houest of condnuous operation, and each 6 months thereafter. Deflection and thru.t c earares c ec s|
made af er the unit s in seevice should be made et>ile the engine is hot, i.e. sirithin 4 hours attes me unit ha.tseen shut doom. Record.

I t
the timrerature of the o.1 en the engine futie oil sump tanti or engine bese,

When an engie.e in wh:ch t'.e connecting shaft is solidly cou.,ted to the flywheet is grouted on a concrett foundation, the desireddefliction at crank poss:.on No. 3 is fero to plus f 61 init lone thousandth) in all cranks encept the crank edic:ent to the flywheel
.

i *

et. ch shouRI be m tss f-I l.2 m.l. This deflection allows tnr thermal distortion of the concrete foundation.*

ndat.on. .e.. marine installations, appropriate compensations for therma! distortiores of the

When en eng.ne is snow.ited on a steel foufo ard tion will tse ha.*d o, the inca: ions and temperatures of fuel and lubricating oil tanks adiscent to :nr engine foundation.

It the deflection ir. .v.y crar.= ir a, eng. e in seevice e.ceeds 3 mels, corrective action must be taken. Also,if the mt dafioction value3 rwis. Correcim* Jction must be taken. Enamp!e. a +2 mits in any crank w*.'s -2 %?s en the nest
i

art:acert cran. add. vp tu a r tal cf 4 rn.fs deficction between these adjacent cranks. The excep6on to the above ve.L 6 engines that
i i ane twe, edpunt c'4:1h e =:ted: ,

and t*ie connecting shaf t. These engines may have in encess cf 2 r. mis deflection as%ct on at positions8 ase a ttoihte coucli,a t> t*cen the five.fics:

posit.on No. 3 in tt.e crank adia cnt to the tivw5ect. In eng.nes with solidly coupled connecting thatting.encess..e t.s.2,3. or 4 in t'ie reank ads. cent to the casesnal shatting usually indicates misalignment between the conacctir.g snafting and the
i

Na
e 9 %c c:an b hstt

at f(ro 4! PUtd o' fJo 13"d eten the c'ankthaf t in the d6tection of norrnal rotation.Sct tne daf tertian gJJ).: 15 AFTER BOTTG*.4 CCNTER0

Fr sit.on No.1 frw p;2.ing the Wiect.on gauge es as fohows. All. INLINE ENGINESHV.HVA & GVB ENGINES 38 AFTER VERT:Ct.* CGTTOf.1 CENTER|
52 AFTER VERTICAL SOTTOM CENTER0f RV ENGINES

I

I Recor d e.t si.np t.r-perature ar -i the st c:earar.ce and arpn the form. M g4'4'f (8ft)|/f) O't y f,C, 7;ff
j M "c - / c ys/,u/ c/
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This section contains the reports for each mwni:nt persuant to SNBC-1094

and, in addition, a report on the cylinder W a. The individual omponent

reports include a description of the inspections that were performed, the

results of the inspections and conclusions regarding each omponent.

Copies of the inspection plans and inspection reports for each cmponent

are also provided in this section of the Confinnatory Test Report.

(.,

:
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CRANIGHAFT

Cmponent Nunber 03-310A

I. Introduction

Confirmatory testing requirments in accordance with SNIC-1094 and the
inspection plan, Attachment CS-1, are 1) liquid penetrant testing of all
crankshaft fillet areas and external radius of oil holes except for fillets
and oil holes at main bearings 1, 2, 10 and 11; 2) eddy current inspection
for evaluation of all recordable linear indications; and 3) eddy current
inspection of oil holes to three inches frm the journal surface except oil
holes at main bearings 1, 2, 10 and 11. Recording and acceptance criteria
are as indicated in attachment CS-1.

II. Inspection Results

Copies of all inspection reports are provided in Attachment CS-2, and
Failure Analysis Associates Report " Eddy Current Exanunation of Shoreham
Nuclear Power Station Unit 1 Dnergency Diesel Generator II)G 103 Post
Endurance Run", Novmber 29, 1984.

Main Bearing Journals
n

) Liquid penetrant inspections and eddy current evaluations of main bearing
journal oil holes and fillet areas were performed in accordance with
Attachment CS-1 with satisfactory results. All recordable liquid penetrant
indications were evaluated and found to be non-relevant and acceptable.

Eddy current inspections of main bearing oil holes were performed in
accordance with Attachment CS-1 with satisfactory results.

Connecting Ibd Journals

Liquid penetrant inspections and eddy current evaluations et :onnecting rod
oil holes and fillet areas were perforrned in accordance w -h Attachment
CS-1 with satisfactory results. All recordable liquid penetrant -

indications were evaluated and found to be non-relevant and acceptable.

Eddy current inspections of connecting rod oil holes were performed in
accordance with Attachment CS-1 with satisfactory results.

III. Conclusions

All crankshaft inspections required in accordance with SimC-1094 and
Attachment CS-1, which include the nest highly stressed areas of the
crankshaft, have been satisfactorily empleted.

'Ihe 13 X 12 replacement crankshaft ps successfully passed the confirmatory

(O
test program. Conpletion of the 10 cycle endurance test at the qualified

) load proposed for Shorehan of 3300 KN d m onstrates that these crankshafts
exhibit infinite fatigue life at the qualified load. Further, it fulfills



. - . . - . . . . . -

( the NRC's requirement of 10 cycle testing of the crankshaft as described
in the NRC staff's SER.

Based on the above inspections and testing, LIICO and its censultants
conclude that the final evaluation of the 'IDI Owners Group remains
unchanged. It is confinned that the crankshaft is acceptable for nuclear
service. Further, the crankshaft has successfully empleted confirmatory
testing.

O''yj'

s

. _ _ _ _ _ _ - . _ - . ____ _._
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Attachment CS-1
J..

Rev. 2'

) Date 11/16/843

k
* POST ENDURANCE RUN INSPECTION

COMPONENT DESCRIPTION:

-TDI 0.C. NO. 03-310A

COEP. NAME Crankshaft

TYPE OF INSPECTION:

X LP X ET _UT _ VISUAL(fluorescent) _MT ~3

AREA TO BE EXAMINED / EXAMINATION DETAILS:

1. Perform liquid penetrant testing of all fillet areas and external
radius of oil holes except for fillets and oil holes at main
bearings 1,2,10 and 11.

2. Perform eddy current evaluation of all recordable linear-
indications found by liquid penetrant test.

3. Perform eddy current test of oil holta to 3 inches from the
journal surface except oil holes at usin bearings 1, 2. 10 and 11.

_

) RECORDING CRITERIA:

1. In accordance with NDE 6.3, photograph any recordable indications
g| 2. In accordance with NDE 11.1 or 11.6 for fillet areas. In

accordance with NDE 11.3 and Tables 1 or 2 (attached) for oil
holes.

3. In accordance with NDE 11.3 and Tables 1 or 2 (attached)
' ACCEPTANCE CRITERIA:

1. Linear indications recorded in accordance with NDE 6.3 may be
evaluated by eddy current testing for acceptance.

1| 2&3.In accordance with NDE 11.1 or 11.6 for fillet areas. In
accordance with NDE 11.3 and Tables 1 or 2 for oil holes. For oil'

j| holes only (not including external radius on journal surface) - if
initial eddy current test results exceed Tables 1 or 2 dimple or
depress area of indication 11/32", reperform eddy current test and
replicate. If the indication still exists in excess of Tables 1;

or 2, report on an LDR.
!

REFERENCE DOCUMENTS:

i 1. CODES, STANDARDS ASME III NB 5000, ASME V, ASME IX
ASTM A668E, A456-71, A503-75

'
2. TDI 0.G. NDE 11.6, NDE 11.3, NDE 11.1
3. LILCO NDE 6.1, 6.3, F-46109M

!
'

- COMMENTS:

i

_ . . . _ _ . . . - , _ _ . - , . . . . , . _ _ _ _ , , . . - . _ _ _ _ _ _ _ . _ . _ . _ _ _ .
_ _ . , . . , - , . , _ , _ _ , . . _
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TABLE.1

(Q Main Journal 011. fole Inspections for Shoreham
.

.

Usptil of. Notch" (mils)
=.

Journal. Location 0" to l'' frcm 1" to 2"'from- 2" to 3":from
Journal Surface: Journal. Surface Journai Surface

__

.' Front End + + +-

Between Cyitnders 1 and 2 40 + +

Between Cylinders 2 and 3 40 + +

Between Cyltnders.3 and'4 15 30 40

Betecen cylinders 4 and' 5 10 20' 30

Between Cylinders 5 and'6 10 10 20

Between Cyltnders 6 aird 7 10 15 30.

GBetween Cylinders 7 ani 8 10 15 30

Flywheal End l'0 20 30.

TADLE 2

Crankpin Oil Hole Inspections for Shoreham

Depth of liotena (mtis)

Crankpin. Location 0" to 1" f rorr 1"' to 2." frcri 2" to 3" from
Journal Surface Journal.' 50rfaco Jourral Surfa:e

Cylt'nder 1 + + +

+ + +Cylinder 2
Cyltnder 3 20 40 +

Cy1tneer 4 15 20 40

Cyltncer 5 10 15 70

Cylincer 5 10 15 20

Cylinder 7 15 20' 30

Cylindar 8 16 20 40

0 Widtl.cf notch is twice the d g th..*
i

*

Inspc..tien not. anttg+

. _ _ __ -- _-. -. . . . . _ _ - - - . - . - - . _ - . _ _ . - _ _ - - - . . . . . . . _ _ . . . . . -
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November 28, 1984 NPD-84-1061

A. Nuller

NED Evaluation of Crankshaft Inspections
DG-103 Confirmatory Test
Shoreham Nuclear Power Station - Unit 1
W.O. 44430

The attached inspection reports have been evaluated by NED as
noted below:

1
' All inspections have been completed in accordance with the require-

ments of the confirmatory test as provided for in E&DCR F-46548
and appropriate revisions.

,

All inspection results are satisfactory. No LDR's are required or
were generated as a result of these inspections.

The following consultant personnel concur with this evaluation:

FAA Dr. L. Swanger.

FAA L. Bisbee.

/|/'
Ja .,

C. K. Seaman
Project Engineer

MS/ tis

Attachment

cc: E. J. Youngling
R. M. Kascsak
M. Schuster
G. M. Laurie
R. VanGalder
D. Pietrowski

Dr. L. Swanger
Dr. F. Pischinger

L. Bisbee

O

- . - -- ._ _ _ _ _ _



k _ _ - _ _ . _ _ _ _ _ _ _ . _ _ _ _ . . _ _ _ . - _ . .

_ . _ _ _ . _ _
.-- - -- - u ~. . . _ _ _ _ _ -. - - .-

'

. .
,

/ .Gfff f

Station Operational Quality Assurance

VERIFICATION REPORT
File: 1A11.920-

Activity Verified: Responsible Group: Syst/Struct/ Comp:

d M3-iaSS L S L) \M35Gb ioh ORA 9hMAFT
R'sfere e Procedure /No.

E +1 A"._4 F - %65 APA
Rtferance Spec /No./ Addendum /Date

$NT-DM
Rsference Drawing / Revision

$p- .

Varification Descriptic"):
'
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WW6N
CkL NC)LC4- (ME bMdME hj -,

WC AGoM 'FO'GMEM. A(TliG5 To "E AMc WESvNNEX AWuAm5>0 AGNodW hto['

(benvehu o/,/FM w*v a/w/84|
L.i q u t

|
I

|

A
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i
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Ff -Trrs Carbec FAaR:CArzD* A. NATRIAL Al PROCESS Omm O cas; gmanD

>>4 ===1 Orm a m= o -D e.
|MAI ; PIPE DIA. SURFACE O w.CuzzED D amouseCROSS

! MIN A {EASFABICATED D OTEDTE S
w

'
B..NDE PRdCDURE SURFACE / MAT'I.. M&TE. 30. ff f ' MWR

'
-

No. 4. 3 TEMP. @ No. 3dfdf 9h I
.

INSPECTION MATERIAIE ERAND DRSIGEATION BA'ICH B0.

b !$ ''
/bef f -SN8-RFbzC -78 BaJoM* * ' '

f.A-.fAr z-saas w ous 'mmm -

3. EMUISIFIER AID /OR v
RDe07D /Wowof/bf SM -L'f/22 '7A B&:T*ne3 h &m .V

|O 'k ' D'M"= s?ss-enAt 3K^n'f 82n11(
5. Post xxAhLunus a

CLEA M , ry2.gykf g &.,y,& ( 7g gggop q g
#SKETCH OR OTHER DETAIL: USE CTHE5 SDE IF BECZsSART j

<20 AN7 Y:r'.k 7' N~ f pg r"r*

g pcendh
.

.

.

I
.

|

| REPORT BEI4W TECSE INDICATI055 GBSERVD AND THE PIF11NEIT
IETORMATION REQUIRED.' VHERE ADDITICEAL SPACE IS REQ'JIRED

C. IVALUATION USE OTEER SIDE. *

ACTION Q
! I,! LOCATION (II IES) DESCRIPTION

'

NECESSARY)|
r3- %

bf't

. =& x a a ?a
-

h \ \ 5
'

|N N N N s*
g". ..

CPDATOR M /b[ '

D.ACCEPTANCg

I-.1 5~ %. svo-e d m |CRImIA - xpgg,g;.gf ,s y- ,

'' # d y 11- A/ 1

. _ . . - . _ , . _ _ _ . , ,_ _.
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F CYLINDER HIOCK
2

Comonent Ntaber 03-315h

.

I. Introduction #
.

.

Confirratory testing in accordan with SNRC-1094 and the inspection
plans, attachments CB-1A, CB-1B and CB-1C regture:

1) liquid penetrant or magnetic particle examination of the cylinder;.
block top surface;

2) eddy current examination of all stud holes that have stud-to-stud
indications;

3) eddy current examination of four adjacent head stud holes between
cylinders 4 and 5 if no ligament cracks exist; or, if no ligament
cracks exist on any bolt holes on cylinders 4 and 5 but exist
elsewhere, then perform the inspection on a sanple of four adjacent
stud holes between the cylinders with the ligament cracks;

4) liquid penetrant and magnctic particle examination of cam wM1es 2
and 8 and the areas adjacent to the through bolts;

p
i 5) depth measurements of all linear indications in the cam gallery area

noted in 4) above using surface resistance probe;

6) visual examination of cam saddles 2 and 8 and the areas adjacent to
the through bolts in accordance with FES SP-55.

Recording and acceptance criteria are as indicated in attachment CB-1..

II. Inspection Results

Copies of the inspection reports are provided in attachment CB-2, and
Failure Analysis Report " Eddy Current Examination of Shoreham Nuclear
Power Station Unit 1, Bnergency Diesel Generator DG 103 Post Endurance
Run", Noveriber 29, 1984.,

Cylinder Block Top Surface

i Florescent magnetic particle examination of the block top surface revealed
no recordable indicaticms. Eddy current examinaticn of the four adjacent
stud holes betwaen cylinders 4 and 5 revealed no recordable indications.

Cylinder Block Cam Gallery

Prior to the endurance run, liquid penetrant and magnetic particle
examination of cam saddles 2 and 8 and the areas adjacent to the through!_ e bolts was performed. 'Ihe indications were mapped on inspection reports.

|

(' A surface resistance probe was used to measure the depth of the
indications. 'Ihem examinations were repested following confirmatory

-

- -_-_-..-_ - - _ - - _. .
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N testing. Results of these inspections confirmed that the indications did !
not grow. 'Ihe deepest indication measured 0.010 inches. 'Ibe remaining'
indications were all 0.004 inches or less. 'Ihese results demonstrate that
the indications did not grow as a result of confirmatory testing.
Engineering evaluated the areas visually in accordance with inspection
standard MSS-SF-55 and lepti.ed no relevant indications.

III. ' Conclusion

Based on the above inspections and testing, Tirim and its consultants
conclude that the final evaluation of the 'IDI Owners Group remains
unchanged. It is confirmi that the cylinder block is acceptable for
nuclear service. Further, the cylinder block has successfully ccupleted
confirmatory testing.

l

O.

;

,

m
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Attachment CB-1A.

, ,

Rev. 0(s Date T1/1/s4

k)
POST ENDURANCE RUN INSPECTION

COMPONENT DESCRIPTION:

TDI O.G. NO. 03-315A.

COMP. NAME Cylinder Block

TYPE OF INSPECTION:

X LP or X MT X ET _UT _ VISUAL

AREA TO BE EXAMINED / EXAMINATION DETAILS:

! Perform either liquid penetrant or magnetic particle examination of
the cylinder block top surface in accordance with LILCO NDE Procedures
6.2 or 7.2 as appropriate. If stud-to-stud indications are found
remove the studs and perform eddy current examinations of the stud
holes to determine the depth of the cracks.

| %

]'

RECORDING CRITERIA:

Map and photograph all linear indications. Record depth of stud-to-
! stud linear indications.

ACCEPTANCE CRITERIA:

Linear indications from stud hole to cylinder liner counterbore are
acceptable.
Linear indications from stud-to-stud $1.5" deep are acceptable

REFERENCE DOCUMENTS:

1. CODES, STANDARDS ASME Sections V, IX; ASME NB 5000
2. TDI O.G. FaAA procedure NDE 11.8 Phase I and

Phase II reports
3. LILCO LILCO Procedures NDE 6.2, 7.2

I
i

COMMENTS:

k
,

i

_ - .- _. __ _ _ - _ _ _ , . _ _ . _ . _ . . _ _ _ _ _. _ _
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Attachment CB-1B
Rev. 0-,s

} .Date T1/1/84
- _,

, POST ENDURANCE TEST RUN INSPECTION

COMPONENT DESCRIPTION:

TDI O.G. NO. 03-315A
.

COMP. NAME Cylinder Block Stud Holes
4

TYPE OF INSPECTION:

_LP _MT X ET _UT _ VISUAL

AREA TO BE EXAMINED / EXAMINATION DETAILS:

If no ligament cracks are noted during the block top inspection
perform eddy current examination of four adjacent cylinder head stud
holes between cylinders 4 and 5 (see attachment). .If no ligament
cracks exist on any bolt holes on cylinders 4 and 5 but exist
elsewhere, then perform the inspection on a sample of four adjacent
stud holes between the cylinders with the ligament cracks.

. Oi RECORDING CRITERIA:

| Map indications in accordance with FaAA procedure NDE 11.8.

,

'
ACCEPTANCE CRITERIA:

Stud-to-stud Linear indications 61.5" deep are acceptable.
F

REFERENCE DOCUMENTS:

1. CODES, STANDARDS
2. TDI O.G. FaAA Procedure NDE 11.8; Phase I & II Reports
3. LILCO

COMMENTS:
4

"

\

'
. . .. . ._ . - ... .. . . - - - -



. . _ _ . _ _ . . _. .

. . .

..

* ' '

A Mekmut. .
,

'

.

o .
- ~,
i !U

i <w=

O de: O 3
.

d
wc4

f IT.s
5
-..

. . . _

43'@ @f
,

G ! @ g,'

cr

|

C } j i i 4%" \
-

: e,

| 6

@ ! @ J' >

,e.
.

p d
.

i'

'

4,-- - . . ..-

t

OO !
'

-

,

b
G i i ii%

!

- _ _ - _ _ - _ _



- . . . - . . - _ - . . . _ - - . - _. - - --.- - ---- .. - - - -

______ - _ .

-

.

Attachment CB-lC.

Rev. 1
Date 11/13/84

POST ENDURANCE RUN INSPECTION

COMPONENT DESCRIPTION:

TDI'O.G. NO. 03-315A

COMP. NAME Cylinder Block Cam Saddles

TYPE OF INSPECTION:

X LP XMT _ET _UT XVISUAL X OTHER

AREA TO BE EXAMINED / EXAMINATION DETAILS:

Perform liquid penetrant and magnetic particle examinations of cam
saddles 2,8 and the areas adjacent to the through bolts. Map depth of
all linear indications using surface resistance probe.

RECORDING CRITERIA:

Map all indications and photograph results. Map depth of linear
indications for comparitive purposes with depth measurements taken on '

DG-101, DG-102 and previous inspections cn replacement DG-103 block.

ACCEPTANCE CRITERIA:

Visual inspection in accordance with MSS SP-55. If evaluation is re- '

quired for acceptance, NED representative w)~.1 provide evaluation on
the inspection report.
REFERENCE DOCUMENTS:

1. CODES, STANDARDS ASME Sections V, XI; ASME NB 5000, MSS SP-55
2. TDI O.G. Phase I, II Reports
3. LILCO LILCO Procedures NDE 6.1, 6.2, LDR2507, CRACK

DEPTH METER (QCI)
i

COMMENTS:

4
.

.
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November 28, 1984. NPD-84-1058

A. Muller
|

,

NED Evaluation of Cylinder Block Inspections
DC-103 Confirmatory Test
Shoreham Nuclear Power Station - Unit 1
W. O. 44430

The attached inspection reports have been evaluated by NED as
noted below:

!

All inspections have been completed in accordance with the require-
monts of the confirmatory test as provided for in E&DCR F-46548
and appropriate revisions.

All inspection results are satisfactory. No LDR's are. required or'

were generated as a result of these inspections.
4

> The following consultant personnel concur with this .tvaluation:

FAA Dr. L. Swanger.

1

h .i m ,'

C. K. Seaman
Droject Engineer'

r4/ tis

Attachment

cc: E. J. Youngling
R. M. Kascsak
M. ' Schuster
G. M. Laurie
R. VanGalder
D. Pietrowski

Dr. L. Swanger -
Dr. F. Pischinger

i

cO
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PISTONS

Component Number 03-341A

1. Introduction

Confirmatory testing requirements in accordance with F~..C-1094 and the
inspection plan, attachment P-1, require the following:

1) Visual inspection of pistons for scuffing, if affing is found onr

cylinder liners.

2) Record breakaway tor ques for crown to sk'. .c attachment bolts.

3) Liquid penetrant inspection - p1 con skirt at the crown to skirt
attachment bosses.

,

4) Evaluate recordable liquid penetrant indications with eddy current.

5) Visually inspect crown to skirt contact surfaces for signs of
excessive or abnormal fretting.

Recording and acceptance criteria are as indicated in attachment P-1.

(}\ II. Inspection Results

1) All 8 cylinder liners were visually inspected for scuffing. No
scuffing was found.

2) Breakaway torques for crown to skirt attachment bolts revealed no
degradation of original torque values.

3) Liquid penetrant tests of the piston skirt at the crava to skirt
attachment bosses revealed no recordable indications.

4) No eddy current evaluations were required.

5) Visual inspections of crown to skirt contact areas for excessive and
abnormal fretting reported minor, normal operational fretting in
several small areas.

Copies of all inspection reports are provided in attachment P-2.

III. Conclusion

All piston inspections. required in accordance with SNRC-1094 and
attachment P-1 were completed with satisfactory results. No relevant
indications were found on the 32 skirt boss attachments of the 8 piston
skirt assemblies by liquid penetrant tests. Therefore, no eddy current

-~s evaluations were requested or required. Review of breakaway torques for
,7 crown to skirt attachmert bolts was satisfactory with no degradation of
\' original bolt torquing four.d. No excessive or abnormal fretting was found

as a result of endurance run testing, therefore, the results of this
inspection were satisfactory.

. - . .. .-- --_ , .-- . - _ . - . - - - . . _. . -_ -
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!- Based on the above inspections and testing, LILCO and its consultants
conclude that the final evaluation of the TDI Owners Group remains
unchanged. It in confirmed that the pistons are acceptable for nuclear
service. Further, the pistons have successfully completed confirmatory
testing.,
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Attachment P-1 '

Rev. 1

'[ )) Date 11/2/84
(s.

,

i
.

*

POST ENDURANCE RUN INSPECTION |t
'

COMPONENT DESCRIPTION:

TDI 0.G. NO. 03-341A

C04P. NAME Pistons

TYPE OF INSPECTION:

I LP _MT X ET _,UT I VISUAI.

AREA TO BE EXAMINED / EXAMINATION DETAILS:

1) Match mark the piston to piston ring to cylinder liner orientation
and perform inspection for scuffing if found on liners (see liner
inspection) 2) Record breakaway torques for bolts attaching crown to
skirt 3) Perform a liquid penetrant test of piston skirt at the
bosses for bolt attachment to the crown 4) Perform an eddy current
evaluation of all recordable linear indications found by liquid
penetrant test. (5) Perform a visual inspection of the crown to

i skirt contact surfaces for excessive or abnormal fretting. 6) The)Ilq,

above is required for all eight pistons.-

RECORDINC CRITERIA:

1. Inspector will document conditions found on applicable inspection
report. Document with photographs.

1| 2. Record breakaway torques in accordance with NED direction.
3. Map all linear indications on attach. 1 in accordance with NDE 6.2,

1| document with photographs
4. Map all indications on attach. 2 in accordance with NDE 11.5
5. Inspector will document conditions found on applicable inspection

report. Document with photographs.
4

ACCEPTANCE CRITERIA:

1. If evaluation of scuffing is required for acceptance, FaAA
representative will provide evaluation on the inspection report.
Excessive or abnormal scuffing is unacceptable.

2. For information only, no acceptance criteria required.
3. Linear indications recorded in accordance with NDE 6.2 may be

evaluated by eddy current testing for acceptance.
4. Linear indications in accordance with NDE 11.5.
5. If evalustion of fretting is required for acceptance, FaAA

representative will provide evaluation on the inspection report.
Excessive or abnormal fretting is unacceptable.

(i\
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.' REFERENCE DOCUMENTS:,

1. CODES, STANDARDS ASME III NB 500, ASME V, ASME IX
.- 2. TDI O.G. NDE 11.5, FaAA Report 84-5-18*

: 3. LILCO NDE 6.1, 6.2 ,
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November 28, 2984 NPD-84-1062

A. Nuller

NED Evaluation of Piston Inspections
DG-103 Confirmatory Test
Shoreham Nuclear Power Station - Unit 1
W.O. 44430

The attached inspection reports have been evaluated by NED as
noted below:

All inspections have been completed in accordance with the require-
ments of the confirmatory test as provided for in E&DCR F-46548
and appropriate revisions.

All inspection results are satisfactory. No LDR's are required
or were generated as a result of these inspections.

!

The following consultant personnel concur with this evaluation:s.
,

i

FAA Dr. L. Swanger'
.

'

FEV Dr. F. C. Pischinger.

.

S.,tt1

s ,3
1 C. K. Seaman

Project Engineer

MS/tls'

i

: Attachnent

cc: E. J. Youngling
R. M. Kascsak
M. Schuster
G. M. Laurie
R. VanGalder

| D. Pietrowski
! Dr. L. Swanger

Dr. F. Pischinger,

|
|

l

.
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CYLINDER HEADS

Ckmponent Nunber 03-360A

I. Introduction

'Cbnfirmatory testing requirments in accordance with SNBC-1094 and the
inspection plan, attachment CH-1, the cylinder head settleacnt agrecment
titled " Resolution of Suffolk (bunty Diesel Generator Contention Regarding
Cylinder Heads" requires

(a) Perform an ultrasonic inspection of the firedeck of all the cylinder
heads at six locations to verify that the mininum thickness
requirment of .400 inch is met. The six locations are specified as
follows:

1. 'Ihe first location is on the firedeck between the exhaust gas
ports approxinntely directly between the two exhaust gas ports.

2. 'Ihe second location is approxinntely lk" frun the first location
in a direction toward the exhaust side of the cylinder head.

3. 'Ihe third location is approximately 2" from the first location
^n in a direction toward the intake side of the cylinder head.

( |

4. 'Ihe fourth location is approxinntely midway between the injector"

port and the exhaust port on the governor side of the head.

5. 'Ihe fifth location is approxinntely directly between the tuo
intake gas ports.

6. The sixth location is approxinntely midray bctueen the injector
and exhaust port on the flywheel side af the head.r

(b) Perform surface inspection (either liquid penetrant or nugnetic
particle) of intake and exhaust valve seats and the firedeck area
between the exhaust valves to verify that they are free of
unacceptable surface defects.

(c) Inspect the heads to determine if any heads have through-wall weld
repairs of the firedeck where the repair is perfomed frcm one side
only.

Fecording and acceptance criteria are as indicated attacturent 01-1.

II. Inspection Results

All cylinder heads were ultrasonic inspected and the mininum firedeck
thickress of .400 inch was verified with natisfactory results. Cylinder

n head G-52-309J inspection results are included in !1TC Peport Innprtion
;

! tb. 50-322/83-25.
v
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P All cylinder heads, after minor surface clean up and evaluation in

accordance with Acceptance criteria as specified in ASME III, paragraph
28-5350, were found acceptable.

Cylinder head H-60 was found to have an injector plug weld repair and was
replaned. The remaining cylinder heads were inspected for through wall

. weld repairs with satisfactory results.

Copies of inspection reports are provided in attachment 01-2.

III. Conclusion

All the cylinder heads successfully passed the confirmatory tests
including post test inspection requirements for liquid penetrant and
ultrasonic testing as indicated in attachnent 01-1.

One head (H-60) was replaced due to the weld repair noted above, although
this head perforned satisfactorily during the endurance run confirr.atory
test. As noted previously, this head was also confirned to be performing
satisfactorily by the post-test IP examination.

Based on the above inspections and testing, LIIro and its consultants
conclude that the final evaluation of the TVI owners Group remains
unchanged. It is confirmed that the cylinder heads are acceptable for

p nuclear service, further, the cylinder heads have successfully coupleted
h confirmatory testing.

O
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Attachment CH-1
Rev. O
Date T1/26/84

9
k POST ENDURANCE RUN INSPECTION

COMPONENT DESCRIPTION:

TDI O.G. NO. 03-360A

COMP. NAME Cylinder Heads

TYPE OF INSPECTION:

X LP or X MT _ ET X UT

AREA TO BE EXAMINED / EXAMINATION DETAILS:

1) Perform an ultrasonic inspection, or verify through documentation
that ultrasonic inspection has bocn performed, of the firedeck of
all the cylinder heads at six locations to verify that the minimum
thickness requiremont of .400 inch is mot. The six locations are
specified an follows:

'

a. The first location is on the firodock betwoon the exhaust gas''

ports approximately directly betwcon the two exhaust gasn
ports.

b. The second location is approximately 1h" from the first
location in a direction toward the exhaust side of the
cylinder head.

c. The third location is approximately 2" from the first
location in a direction toward the intake side of the
cylinder head.

d. The fourth location is approximately midway betwoon the
injector port and the exhuant port on the governor side of
the head,

c. The fifth location is approximately directly betwoon the two
intake gas ports,

f. The sixth location is approximately midway betwoon the
injector and exhaust port on the flywhoci sido of the head.

Ultrasonic testing can be performed prior to completion of the 740
hour endurance run.

2. Perform surface inspection (oither liquid penetrant or magnetic
particle) of intake and exhaust valvo sonts and tho firodock area
betwoon the exhaust valves to verify they are froo of unacceptable
surface defects. Ref. E&DCR F-45089G

3. Visually inspect heads to dotormino if any heads have through wall
''~' wcld repairs of the firodock where the repair is performed from

one side only.

_ _ _ _ _ - - _ - . - _ _ -
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RECORDING CRITERIA:

g''s . 1. Record thickness at the above six locations.
\ I

I'~# 2. In accordance with NDE 6.2 and E&DCR F-45089G.

3. Heads found with repairs as indicated above will be noted.

ACCEPTANCE CRITERIA:

1. UT reading of less than .400 inch are unacceptable (TDI
documentation may not be used for this evaluation unless witnessed
and documented by an independent agency 1.e. S&W, LILCO, NRC).

2. In accordance with NDE 6.2 and F-45089G

3. Heads with through wall weld repairs of the firedeck where the
repair is performed from one side only are unacceptable.

REFERENCE DOCUMENTS:

1. CODES, STANDARDS ASME III N3 5350, 5351
2. TDI O.G.
3. LILCO NDE 6.2, F-45089G, NDE 8.2

COMMENTS:

O

.

O
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November 29, 1984 NPD-84-1064

A. Nuller

NED Evaluation of Cylinder Head Inspections
DG103 Confirmatory Test
Shoreham Nuclear Power Station - Unit 1
W.O. 44430

The attached inspection reports have been evaluated by NED as
noted below:

All inspections have been completed in accordance with the require-
ments of the confirmatory test as provided for in E&DCR F-46548D
and E&DCR F-45089G.

#4 cylinder head Serial #H-60 has an Injector Bore Plug Weld. This
condition is dispositioned on LDR # 2541.

W The following consultant personnel concur with this evaluation

FAA Dr. L. Swanger.

FAA L. Bisbee.

sL
C. K. Seaman
Project Engineer *

MS/ tis

Attachment;

ces E. J. Youngling
R. M. Kascsak
M. Schusteri

G. M. Laurie
R. VanGalder
D. Pietrowski

Dr. L. Swanger'

Dr. F. Pischinger
j L. Bisbee

O

,
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CYLINDER LINERS

Component Number 03-315C

1. Introduction

*

Confirmatory testing requirements in accordance with SWRC-1094 and the
inepection plan, attachment CL-1, require visual inspection of the
cylinder liners over the sone of piston travel for evidence of scuf fing.
Recording and acceptance criteria are in accordance with attachment CL-1.

II. Inspection Results

Visual inspection of the eight cylinder liners revealed no scuffing.
Cylinder liner number 6 contained a scratch from the bottom of the liner
extending into the area of piston travel.

' Copies of inspection reports are provided in attachment CL-2.

III. Conclusion

All cylinder liner inspections required in accordance with SNRC-1094 and
attachment CL-1 have been satisfactorily completed. Visual inspections of
liners revealed no scuffing. The conditions observed on liners 1, 2, 3.
4, 5, 7 and 8 are as expected and acceptable. The scratch mark noted on

' liner number 6 was caused during disassembly and is not service induced.
All eight liners have been honed to an acceptable finish prior to
reassembly.

Based on the above, the cylinder liners have successfully completed the
confirmatory testing and are acceptable for continued use in the engine.

Based on the above inspections and testing. LILCO and its consultants
conclude that the final evaluation of the TDI Owners Group remains
unchanged. It is confirmed that the cylinder liners are acceptable for
nuclear service. Further, the cylinder liners have successfully completed
confirmatory testing.

O
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Attachment CL-1-.-
Rev. O
Date T1/1/84

POST ENDURANCE RUN INSPECTION

COMPONENT DESCRIPTION:

TDI.O.G. NO. 03-315C

COMP. NAME Cylinder Block Liners

TYPE OF INSPECTION:

_LP _MT _ET _UT X VISUAL

AREA TO BE EXAMINED / EXAMINATION DETAILS:

Visually inspect cylinder liners over zone of piston travel for
evidence of excessive scuffing as defined by TDI Instruction Manual
page 5-D-7. Inspections to be performed on all liners as the pistons
are removed from the engine. Match mark the piston to cylinder
orientation. If scuffing is reported, the piston skirts and piston

. -^3 rings should be inspected for wear patterns in the orientation of
i ) scuffing indications noted on the liners.
w -

RECORDING CRITERIA:

Inspectors are to identify the location of all areas on the cylinder
liners with scuffing. Photograph results. Assure that the engineer
witnesses inspections.

ACCEPTANCE CRITERIA:

If scuffing is noted, measure the bore diameter at the point of the
scuffing. The diameter must be 417.060 inches (TDI Instruction
Manual, Appendix III, Pg 8-4.

REFERENCE DOCUMENTS:

1. CODES, STANDARDS ANSI N 45 Sect 2.6
2. TDI O.G. Report for Cylinder Liner 03-315C
3. LILCO
4. OTl!ER TDI Instruction Manual

COMMENTS:

,3

-

- - _ _ _ _ _ _ _ . _ _ _



. . _ . . _ _ _ _ _ . _ ___._ ._____ .. - _

. . - . . . -. . _ . . . - -- -. -.. .. |
|

<

0

;
.

i
IJ *" e-

I

1 .

! '

I h
ai

N

:
;

#

4 *

1
r. .

!
!
I

i i

I
4
e

i
!

|t

t t
t ;
i

i
|
|
a

1 |

!

i

{ t

, ATTACHMENT CL-2 I,-

|

q'
*

L

|

I E

.
t

,

!

|

I

I
1

1

i
,

i
e

1

!

I
i

.
w

D

.

. . ._ . . . .. . ._



<- ,

m.= g :w w n aaoa.m . , 6 * .-.*_e.....--
_

. ww %,. . _w.,, . m. s _ .+ ,.a._

4 .. . .

. .

L
-

i

,.

s.

|
-November 29, 1984

NPD-84-1072-
,

.

A. Nuller

|
i

i NED Evaluation of Cylinder Liner Visual Inspections
.. DG-103 Confirmatory Test
| Shoreham Nuclear Power Station - Unit 1
! 'W.O. 44430

! Conditions indicated on the attached visual inspection reports
have been-evaluated _by Nuclear Engineering Department as notedi

i belows
f

conditions observed on liners 1, 2, 3, 4, 5, 7 and 8 are as'

: expected and are acceptable. The scratch mark noted on lineri

number 6 was caused during disassembly and is not service induced.
All eight cylinder liners are suitable for continued service in the>

engine. Linerk should be honed prior to reassembly.
| NPD-84-1012 is revised to add attached RMS readings taken 11/14/84.
|

The following consultant personnel examined the above conditions
and concur with this evaluations-

FAA Dr. L. Swanger.

FEV Dr. F. C. Pischinger.

/4 : -. ,

C. K. Seaman
Project Engineer

j . MS/ tis

Attachment-

cc: E. J. Youngling
R. M. Kasceak

, M. Schuster
| G. M. Laurie
! R. Van 0 alder

D. Pietrowski

O Dr. F. Pischinger
Dr. L. Swanger
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#Visual Inspection Reoort - CYLINDER BIDCK LINERS
TDI EDG FOST ENDURANCE RUN INSPECTION

Inspection Activity: System /Struct/Cocp: Organization
Responsible:
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h1 EXA>!INATION AREA Ct.EANLINESS /hev/m AN g,5 /~ wn dew.:)Mio#o
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3 CYLINDER LINERS OVER ZONE OF PISTON 44 / TDI O.G. No.03-315C

TRAVEL s ._
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bi Piston & cylinder liners _are match W 5-D-7
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I Visual Inspection Report - CYLINDER BIDCK LINERS #

'

TDI EDG POST ENDURANCE RUN INSPECTION

! Inspection Activity: System /Struct/Co=pt Organi : tion
* Responsible:
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a. No evidence of excessive scuf fing W6 TDI Inst.Manuni en. Photocraoh results
| b, Piston & cylinder liners _are match V 5 - t>- 7

marked for piston inspection
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CX2EECTING IED BEARINGS
\,

Otrcponent Nurrber 03-340B |
4

I. Introduction
.

Confirmatory testing requirements in accordance with SNBC-1094 and the
inspection plan, attachment CR-1, require liquid penetrant testing of the
connecting rod bearing shells frm all eight cylinders and eddy current
examination or crack depth measurement by TSI surface resistance probe of
all indications. Reconling and acceptance criteria are as indicated in
attachttent CR-1.

II. _ Inspection Results

Copies of the inspection repo;ts are provided in attachment CR-2, and
Failure Analysis Associates Report " Eddy Current Examination of Shoreham
Nuclear Power Station Unit 1 Drergency Diesel Generator EDG 103 Post
Endurance Run", Nove:ber 29, 1984.

. Inside Diameter (Babbit Side)

Liquid penetrant inspection revealed linear indications at various
G locations on the bearings. All recordable linear indications found by

,/ liquid penetrant were fouryl not recordable by eddy current inspection.
Gouge marks caused by rmoval were found visually on connecting rod

[ bearings No.2 lower (SP-29) and No. 6 upper (SP-21).

Outside Diameter (Aluminum Side)

Liquid penetrant inspection revealed linear indications at various
locations on the bearings outside diameter ara edges. Rounded indications
and porosity were also noted.

P.2cordable linear indications found by liquid penetrant inspection were
found not recordable by eddy cura nt inspection with the exception of the
No. 6 upcer bearing shell, SP-21. Eddy current inspection of bearing
shell SP-21 revealed two cracks, the longest being 3/8 inch, approxirrately
six inches frm the pin end and one inch frm the side of the bearing.

| Crack depths were rmasured with a TSI crack check model CC-800B and found
to be 0.030 inches at the deepest point with an average depth of 0.020
inches.

|

III. Conclusion

i All connecting rod bearing inspections required in accordance with
SNBC-1094 and attachment CR-1 have been satisfactorily empleted. No

|

relevant indications were found. Linear indications recorded by liquid
penetrant inspection and evaluated by eddy current are cosmetic in nature

(~S (surface scratches) with the exception of bearing SP-21. The cra?.ks found
d on bearing SP-21 do not exceed the .05 inch acceptance criteria and, based,

on the crack depth, bearing SP-21 is acceptable for use in the engine.

!
.

!
.- . ._ .-._ _ _ _ - . .. .- .
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.

Engin= ring evaluatim with a 30X mium indicated that the crack was
an inclusion.

Ibunded indications and porosity, formed during casting, are not service
induced indications and are acceptable.

, Bearings SP-29 and SP-21 were replaced in the engine due to gouges in the
babbit side caused by handling during remwal.

Based on the above inspecticos and testing, mm and its consultants
conclude that the final evaluation of the 'IDI Ov.wrs Group remains
unchanged. It is ccnfirmed that the connecting rod bearings are
acceptable for nuclear service. Further, the connecting rod bearings have
successfully critpleted confirmatory testing,

f3
b

:
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'Attachment ~CR-1-3.

$' Rev. 2.
V Date 12/03/84

W ..

'

~ POST ENDURANCE RUN INSPECTION'

COMPONENT DESCRIPTION:-'

TDI O.G..NO. 03-340B,

COMP. NAME.- Connecting Rod Bearing Shellsd

,

fX LP. . _
MT X; E T UT VISUAL X Other,

_ _

4

i
AREA TO BE EXAMINED / EXAMINATION DETAILS:

Perform liquid | penetrant examination of connecting rod bearing shells-

from all eight cylinders. Perform eddy current examination of all
1|- indications u.,ing either eddy' current or TSI Crack Check.

~

! RECORDING CRITERIA:

<- ._ Map and photograph indications in accordance with LILCO procedure NDE
6.2. . Measure depth of any indications using FaAA Procedure NDE 11.7.

(O|
. or TSI Crack Check Model CC-800B.! , .11

i. -' ACCEPTANCE CRITERIA: *

; 1)- Dabbitt side: Indications.less than babbitt thickness
;. . (< 0.0022 ' inches) acceptable.

~

:

7. - 2) Aluminum side: Indications < 0.05 inches deep are acceptable.
i

f

[ REFERENCE DOCUMENTS:
a

1. CODES, STANDARDS ASME Sect V
7

; 2. TDI O.G. FaAA Procedure NDE 11.7; Phase I & II
Reports

3. LILCO LILCO Procedure NDE 6.2

COMMENTS:

4
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November 28, 1984 NPD-84-1057

A. Mul'ler.

.

NED Evaluation .of Connecting Rod Bearing Inspections
' DG-103 Confirmatory Test

| 'Shoreham Nuclear Power Station - Unit 1
W.O. 44430.

-
,

'

The attached inspection reports have been evaluated by NED as noted
below:,

:

All . inspections have been congleted in accordance with the requirements
of the confirmatory test as provided for in E&DCR r-46548 and appro-

tpriate revisions,

I All inspection results are satisfactory. No LDR's are required.
,

LDR # 2535 and LDR # 2546 were generated due to disassembly / handlingt

damage to cylinder 2 and cylinder 6 bearing shells. These bearing
,

shells should not be placed back into service.

The -following consultant personnel concur with this evaluation: !

FAA Dr. L. Swanger
3 - .

'
,

A. _

-

C. K. Seaman
Nuclear Project Engineering Division

MS/tla *

Attachment
!
'

cc: E. J. Youngling
R. J. Kascsak -

M. Schuster i

G. M. Laurie
R. VanGalder
D. Pietrowski

Dr. L. Swanger
Dr.' F. Pischinger

O
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.I WRIST PINS,

4 Component Number 03-341C

I. Introduction

Confirmatory testing requirements in accordance with SNRC-1094 and the
inspection plan, attachment WP-1, require a visual inspection of the wrist
pin chrome finish for evidence of chipping or cracking, and a liquid
penetrant examination of the wrist pin oil holes. Recording and acceptance
criteria are as indicated in attachment WP-1.

II. Inspection Results

Copies of all inspection reports are provided in attachment WP-2.

Visual Inspections

Visual inspection of the wrist pins revealed no cracking, chipping,
blistering or any other indications of damage. This was a direct
inspection performed in a clear well lighted work area.

Liquid Penetrant Inspections

( Liquid penetrant examination of all oil holes revealed no recordable
indications.

III. Conclusion

Based on the above inspections and testing. LILCO- and its consultants
conclude that the final evaluation of the TDI Owners Group remains
unchanged. It is confirmed that the wrist pins are acceptable for nuclear
service. Further, the wrist pins have successfully completed confirmatory
testing.

O
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Attachment WP-1
Rev. O
Date T1/1/84

POST ENDURANCE RUN INSPECTION

COMPONENT DESCRIPTION:

TDI O.G. NO. 03-341C

COMP. NAME Wrist Pins

TYPE OF INSPECTION:

X LP _MT _ET _UT X VISUAL

AREA TO BE EXAMINED / EXAMINATION DETAILS:

Perform the following inspections of all eight wrist pins:
1) Visually inspect wrist pins for evidence of chipping or cracking

of the chrome finish
2) Perform liquid penetrant examination of the oil holes in

accordance with LILCO procedures NDE 6.1, 6.2.

O.,
! 1

P' RECORDING CRITERIA:

1) Record evidence of cracking, chipping or blistering of the chrome
finish. Photograph results

2) Map all indications. Photograph results.

ACCEPTANCE CRITERIA:

1) Damage to chrome finish is to be reported on an LDR

2) Linear indications are to be reported on an LDR

REFERENCE DOCUMENTS:

1. CODES, STANDARDS ASME Sections III, V, IX, XI
2. TDI O.G. Phase II Report
3. LILCO Procedures NDE 6.1, 6.2.

COMMENTS:

/~N
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November 28, 1984 NPD-84-1059

A. Muller
.

NED Evaluation of Wrist Pin Inspections
DG-103 Confirmatory Test
Shoreham Nuclear Power Station - Unit 1
W.O. 44430

The attached inspection reports have been evaluated by NED as
noted below:

All inspections have been completed in accordance with the require-
ments of the confirmatory test as provided for in E&DCR F-46548
and appropriate revisions.

All inspection results are satisf actory. No LDR's are required
or were generated as a result of these inspections.,.

[ )
i - The following consultant personnel concur with this evaluations
t

FAA Dr. L. Swanger.

' A s s* ' , -

.

C. K. Seaman
Project Engincor

MS/ tis

Attachment

cc: E. J. Youngling
R. M. Kascank
H. Schuster
G. M. Laurie
R. VanGaldor
D. Pietrowski

Dr. L. Swangor
Dr. F. Pischinger
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9 Operational Ous11tv Assurance '

Visual Inspection Reoort - WRIST PINS #
,

TDI EDG POST ENDURANCE RUN INSPECTION

Inspection Activity: System /Struct/Co=p: Organization
Responsible:

kY3- 2t973~ /$V2hENG-/0) LS4
Procedure /Rev.: Spec./Rev. Drawing /Rev.: Other: ,

r/bcc|-%T Aff SHI-off rbr os -rs3-3 we
VISUAL INSPECTIO.; DESCRIPTIO:; gg. REMARKS. VISUAL
(Check One) SAT N/A REFERENCES ADS AND/CI. .v.5!E*g..

REMOTE C] DIRECT E *

1 EXA"INATION AREA CLEA!:L!!:ESS s/ f>

2 SUFFICIE:;T LIGHTI::G / l -

3 CHROME FINISH V" l TDI 0.G. No.03-341C
| Map all indications). No cracking y u

' ' and photographb. No chipping /
c. No blistering / tresults.
d. No other indications of damage y ;

~

I'
. .
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WRIST PIN BUSHINGS

Component Number 03-340A

I. Introduction

" Confirmatory test requirements in accordance with SNRC-1094 and the
inspection plan WB-1 require a liquid penetrant e'xamination to be
performed on all eight wrist pin bushings. Recording and acceptance
criteria is as indicated in attachment WB-1.

II. Inspection Results

Liquid penetrant examination of all connecting rod wrist pin bushings
revealed no recordable indications.

Copies of inspection reports are provided in attachment WB-2.

III. Conclusions

Based on the above inspections and testing, LILCO and its consultants
conclude that the final evaluation of the TDI Owners Group remains
unchanged. It is confirmed that the wrist pin bushings are acceptable for

c'''N nuclear service. Further, the wrist pin bushings have successfully
( _,) completed confirmatory testing.

.

'
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J.ttachment WB-1
F Rev. 0'9'

,

Date T1/1/84
k

*

POST ENDURANCE RUN INSPECTION

COMPONENT DESCRIPTION:

j TDL O.G. NO. 03-340A
,! .

COMP. NAME Wrist Pin Sushings>

,

TYPE OF INSPECTION:

X LP _MT _ET _UT _ VISUAL

AREA TO BE EXAMINED / EXAMINATION DETAILS:

Perform liquid penetrant examination of connecting rod wrist pin
bushings in accordance with LILCO Procedure NDE 6.2.

RECORDING CRITERIAt
,_,

,

k ,) Map all li ear indications, photograph results.

ACCEPTANCE CRITERIA:

Linear indications in accordance with LILCO Procedure NDE 6.2, within
115* of bottom dead center (see attached figure) are unacceptable.

REFERENCE DOCUMENTS:

1. CODES, STANDARDS [SME Sections V, IX, XI; ASME NB 5000
2. TDI O.G. Phase I & II Reports
3. LILCO Procedure NDE 6.1, 6.2

COMMENTS:

#/h
.' /

!

. - ._. . - -
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~ f
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|||: I Connecting rod

botts & nuts
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Inline connecting rcd, tradel R.4 engine.
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November 28, 1984 NPD-84-1060

.

A. Muller

NED Evaluation of Wrist Pin Bushing Inspections
DG-103 Confirmatory Test
Shoreham Nuclear Power Station - Unit 1
W.O. 44430

The attached inspection reports have been evaluated by NED as
noted below:

All inspections have been completed in accordance with the require-
ments of the confirmatory test as provided for in E&DCR F-46548
and appropriate revisions.

All inspection results are satisf actory. No LDR's are required or- ,,

( ) were generated as a result of these inspections.

G./
The following consultant personnel concur with this evaluation:

FAA Dr. L. Swanger.

- |/dme -

C. K. Seaman
| Project Engineer

MS/tls

| Attachment

cc: E. J. Youngling
R. M. Kascsak
M. Schuster
G. M. Laurie
R. VanGalder

j D. Pietrowski
j Dr. L. Swanger

Dr. F. Pischinger
i

! <g
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GEARS

Component Number Various

I. Introduction

~

* Confirmatory testing- requirements in accordance with SNRC-1094 and the
inspection plan, attachment G-1, require visual examination of all
accessible areas of the gears through the inspection doors for evidence of
fretting and damage to the gear teeth. Recording and acceptance criteria
are as indicated in attachment G-1.

II. Inspection Results

~Seven gears were accessible through the inspection doors:

1) camshaft gear
2) idler gear

3) lube oil pump gear carrier gear

- 4) crankshaft gear

5) crank to pump gear

6) governor drive gear

7) governor driven gear
p
(,,) Evidence of pitting was reported on two of the seven gears: the camshaft

gear and the idler gcar. The pitting was noted during the DR/QR baseline
inspection and did not progress as a result of the endurance run.
Inspection of the remaining five gears revealed no recordable indications.

Copies of all inspection reports are provided in attachment G-2.

III. Conclusion

All gear inspections required in accordance with SNRC-1094 and attachment
G-1 have been satisfactorily completed.

Based on. the above inspections and testing, LILCO and its consultants

( conclude that the final evaluation of the TDI Owners Group remains
unchanged. It is confirmed that the gears are acceptable for nucleart

service. Further, the gears have successfully completed confirmatory
i testing.

,

,

l

- - , . . . . - - - . . . , _ _ , . _ . - _ _ . _ . - - . . . . . . _ . , . - - . . - _ . _ . _ _ . . _ _ _ . . _ . . _ . _ _ . . . _ _ _ . . _ . -- .



. -. .- .. ..

c _.- _ ..
t' x. . ._ 4 ..g..._...____ ..c_ _ _a._ . ._ o . . _ _ . _ _ _. ,

.
.

> - , .

Attachment G-1
. ,; ,s Rev. 1

Date 11/2/84}
''

: POST ENDURAECE RUN INSPECTIONe

COMPONENT DESCRIPTION:

TDL O.C. NO. Various
.

COMP. NAME. Gears

TYPE OF INSPECTION:

_LP _MT _ET ._UT X VISUAL

AREA TO BE EXAMINED / EXAMINATION DETAILS:

Perform a visual' inspection of accessible areas of gears through
inspection. doors. Engine should be barred over as required for
maximum inspection coverage. Inspect for fretting and damaged' teeth.1I See TDI Inst. manual page 8-4A for' gear descriptions (Attached).,

f

RECORDING CRITERIA:

Inspector will document conditions found on applicable inspection
report.

ACCEPTANCE CRITERIA:

1 If evaluation of fretting / signs of distress is required for
acceptance, FaAA. representative will provide evaluation on the-

inspection report. Excessive fretting / signs of distress are

1| unacceptable. Photograph unacceptable areas.

'
: REFERENCE DOCUMENTS:

1. CODES, STANDARDS
2. TDI 0.G. TDI Inst. Manual Section 8, Appendix III-1

; 3. LILCO
t

COMMENTS:

i

O

_ _ _ _ _ _ _ _ _ _ __
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November 26,-'1984 NPD-84-1036

.

A. Nuller

NED Evaluation of GEAR Visual Inspections
DG-103 Confirmatory Test
Shoreham Nuclear Power Station - Unit 1
W.O. 44430

Conditions indicated on the attached visual inspection reports
have been evaluated by Nuclear Engineering Department as noted
below:

Pitting noted by OQA on the crankshaft gear and idler gear is
the same as was reported during base line inspections. The
endurance run did not cause a progression of the pitting on these
gears.- This evaluation was provided by Dr. L. Swanger, FaAA.

k 9= ed on the above it is NED's conclusion that the conditions
observed on the DG-103 gears are acceptable. All referenced
gears are suitable for continued service in the engine.

4 -

,

C. K. Seaman

GML/tls
i

Attachment

cc: E. J. . Youngling
R. M. Kascsak,-

M. Schuster
| G. M. Laurie
| R. VanGalder

D. Pietrowski
Dr. L. Swanger

|

i

O
'

,
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TURBOCHARGER

Component Number MP-017

I. Introduction
.

Confirmatory testing requirements in accordance with SNRC-1094 and the
inspection plan, attachment TC-1, require the following:

1) breakaway torques of the turbocharger mounting flange bolts;
2) visual inspection of mounting flange bolts and inlet flange bolts;
3) Visual inspection of nozzle ring capscrews as installed;
4) visual inspection of nozzle ring vanes;
5) turbocharger float check measurements.

Recording and acceptance criteria are as indicated in attachment TC-1.

II. Inspection Results

Of eight mounting flange bolts, four were loose, two had breakaway torques
of 60 ft. lbs., and two were inaccessible with a torque wrench. The
mounting bolts showed no evidence of thread distortion, necking, or

_ cracking.
I' , ;

\_,) The inlet flange bolts were inspected with eleven bolts shoving no signs'

of thread distortion, necking or cracking. One inlet flange bolt had
stripped threads.

Nozzle ring capscrews were inspected with satisfactory results. The
nozzle ring vanes showed no signs of distortion or warping. The gap
between the nozzle ring and nose piece was reported between 0.002 and
0.003 inches.

The float check measurement was recorded at 0.0055 inches. This was a
" wet" measurement.

Copies of all inspection reports are provided in attachment TC-2.

III. Conclusion

All turbocharger inspections required in accordance with SNRC-1094 and
attachment TC-1 have been satisfactorily completed.

Loose mounting flange bolts was determined to be the result of thermal
expataion and contraction of the turbocharger casing. To avoid this
situation in the future, E&DCR F-46537A has been issued to require hot
torque of these bolts on all three engines.

The damaged inlet flange bolt showed thread distortion on 50% of the
(''T length. The damage was uniform circumferentially on the bolt. Visual(_,) examination indicates that the damage was inflicted upon installation or

removal and was not service induced. The bolt was replaced on the
turbocharger. LDR 2570 was generated.

. . - - . - ..
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T The float check measurement was taken with a film of oil on the rotor.

The measurement was recorded 0.0055 inches. LDR 2208 (dated 3-13-84)
shows the installation float check measurement as 0.006 inches " wet".
Elliot accepted this measurement since the acceptance criteria is for dry
measurements. The wear patterns on the bearing surface were reviewed and
were determined to be acceptable. Therefore this measurement is
acceptable.

,

Based on the above' inspections and testing, LILCO and its consultants
conclude that the final evaluation of the TDI Owner's Group remains
unchanged. It is confirmed that the turbocharger is acceptable for
nuclear service. Further, the turbocharger has successfully completed the -

confirmatory testing.

O

i

I
I
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Attachment TB-1

Rev. 1
Date T1/2/84

POST RUN ENDURANCE INSPECTION

COMPONENT DESCRIPTION:

TDI O.G. NO. MP-017

COMP. NAME Turbocharger

TYPE OF INSPECTION:

_LP _MT _ET _UT X VISUAL

AREA TO BE EXAMINED / EXAMINATION DETAILS:

Perform the following tests 1) Record breakaway torques of
il turbocharger mounting flange bolts 2) Visually inspect Turbocharger

mounting flange bolts and turbine inlet flange bolts for signs ofI
distress 3) Visually inspect nozzle ring capscrews as installed - do
not remove capscrews for inspection - 4) Inspect nozzle ring vanesfor integrity and distortion or warping 5) Record turbocharger float

g check measurements.
\~/'

RECORDING CRITERIA:

1) Record values
2) Thread distortion, necking, cracked or broken bolts
3) Cracked or broken capscrews
4) Inspect for chipped, bent, nicked or missing vanes. Check

warpage with 0.005" shim between nozzle ring and nose piece
5) Record Values

ACCEPTANCE CRITERIA:

1| 1) For information only. No acceptance criteria required.
2) Thread Distortion, necking, cracked or broken bolts unacceptable
3) Cracked or broken cap screws unacceptable
4) Acceptable if 0.005" shim does not fit between nozzle ring

and nose piece. Chipped, bent, nicked or missing vanes are
unacceptable.

5) Acceptable wear limitations 0.008 to 0.020 inches
REFERENCE DOCUMENTS:

1. CODES, STANDARDS
2. TDI O.G.
3. LILCO
4. OTHER Elliot Instruction Manual TC-70-A, pg 7,12,21
COMMENTS:
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November 29, 1984 NPD-84-1063

.

A. Muller

NED Evaluation of Turbocharger Inspections
nG-103 Confirmatory Test
Shoreham Nuclear Power Station - Unit I
w.O. 44430

The attached inspection reports have been evaluated by NED as
noted below:

All insoections have been completed in accordance with the Require-
ments of the confirmatory test as provided for in E&DCR F-46548
and aporoproate revisions.

Inspection results are satisfactory. No LDR's are required.
(~') LOR #2570 was generated for a Inlet Flange Capscrew for threads
(l~,/ which were damaged during installation or removal. This capscrew

will be replaced. E&DCR F-46537A provides additional torque
requirements for the turbocharger mounting bolts.

The following consultant personnel concur with this evaluation:
FAA Dr. L. Swanger.

/

./det
C. K. Seaman
Droject Engineer

'4S/tls

Attachment

cc: E. J. Vouncling
R. M. Kasesak
M. Schuster
G. M. Laurie

'

R. VanGalder
O. Dietrowski

Dr. L. Swanoer
j g ~') Dr. F. Pischinger

Id
1
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Operational Ouality Assurance'
e

Visual Inspection Reoort - TURBOCHARCER' #

TDI EDG POST ENDURANCE RUN INSPECTION

Inspection Activity: System /Struct/Co:p: Organization

d( h 3 .'),0%
IA435 EN8-103 1. Su

Responsible:

P,, ced / v . Spec./Rev. Drawing /Rev.: Other:, ,, ,p

i &lCT/V).4avn/. Tc-Jo-A S/0091 jyv.p. EQu' Ft/4StjM
.

i

: VISUAL INSPECTION DESCRIPTION gy, Rt.u. ARKS, VISUA1.
4 (Check One) SAT N/A REFERENCES AIDS AND/01. M&TE
[ REMOTE O DIRECT T 3 '

1 EXAMINATION AREA CLEANLINESS V'

*

2 SUFFICIENT LIGHTING V. f(m ti gg F-,

3 TURBOCHARGER 4F 4 TDI O.G. No. MP-017 '
>

? c. No broken or cracked capscrews #f, Elliot Inst. Manual
b. Warpage <.005" between nozzle *- / TC-70-A Pg.12, 21'

ring and nose piece
c. No chipped, bent, nicked or /

missing vanes.
" '

d. Thrust bearing float check V,

e. No thread distortion. neck 1ngg ,A /

cracker 8 or broken mounting &
7) inlet flange bolts.

_

'. H. ESCRIPTION OF EXAliINATION AREA

N, 0|b .* ON& Q)CAfscAsw Hsd Si2Nf'iD Tt/ffAbs M7 isopr/Ar stisky
VALueef; xajsh* ptsagsAH [Itta& D.) ?*/RfAbs wenz STE1eeep*

/

TM GoDi oF= sam & flolE A>Vc/ / /pc.H e F C**'I IN'!'ADE A!c~*'A5'JJ.

S 4e.c N ot t , Eles<ceQ/) Cofscndw C OF ZWl67 fiAUCC AdTs ~,

E
| M E V n beac E o F TIM w.a hn sTon Tion , +>cc.>ciso, Cxscs ias o it
? 8eotwmouu'da seTE.o.

.

b ME.C.kEh R)6p 9,+BC ws'TM F& LWtL GA-fe 136'IDECW WoJ3fL&ao stac|veras

fl&CL . RESATs a gTh,as.O weRs. Less Tk .cos"(Ackl bakaa .coz'yoo; )
/

\IlSuAll TEN 5 2sc E.0 A.)*55i6-Rt n G CAfscxxw s ba.s aen- Fwb Anyh, O"Y.

* O!?- CeAcke.o CApscacw.c Locxwan.s. m Secd Qwdtl~ok].
.Z/).fic h a f'Em G n cp pa' //-10 -J'y

> Prspared by: Date: Approved for use: Date:

\ %angd L "h/M no. yQ af.rfer-

,
; "QA Inspector: Date: OQAE App 1: Date:| %aha a.in dn iMw
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EDDY-CURRENT EXAMINATION OF

SHOREHAM NUCLEAR POWER STATION UNIT 1

EERGENCY DIESEL GENERATOR

EDG 103-

-POST ENDURANCE RUN-

.

t
1.0 INTRODUCTION

The eddy-current examinations detailed in this report were conducted on
EDG 103 as directed in Shoreham Nuclear Power Station - Unit 1 E & DCR-F46548

i series inspection plans. The examinations were conducted at the Shoreham
Nuclear Power Station (SNPS) in the time period 11-5-84 to 11-13-84 by Failure

Analysis Associates (FaAA) (level II) inspectors Donald O. Johnson, Brian A.
Holcombe and Kimball J. Brunty. They were assisted by FaAA employees Sam X.

' McFadden and Laney H. Bisbee. The Long Island Lighting Company (LILCO) repre-
sentative directing the nondestructive examinations was Milford H. Schuster,
LILCO-Shoreham Nuclear Power Plant, P.O. Box 618 Wading River, NY 11792.

(~N (516) 929-8300 x3696.
4 (d

2.0 CONNECTING R0D BEARING SHELLS EDDY-CURRENT EXAMINATION

2.1 Inspection

Eddy-current examinations were performed on all linear liquid penetrant
indications on the bearing shells removed from EDG 103 after the endurance run
to determine if the penetrant indications corresponded to imperfections with

( significant depth. FaAA NDE 11.7, Revision 0 eddy-current test procedure was

used (see Appendix A). Figure 1 shows the eddy-current crack signal obtained
from the bearing shel! crack standard. All eddy-current crack signals greater
than 10% of this standard signal were recorded.

l'

Eddy-current tests of the concave (babbit side) of the bearing shells
were performed on 11-6-84 and a record of the tests is FaAA Eddy-Current
Report #84110610 (see Appendix B).
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Figure 1 - Crack Signal from Bearing Shell Standard
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[ Eday-current tests of the convex side (aluminum side) and edges of the
fe r bearing shells were performed on 11-8-34 and a record of the tests is FaAA

0 Eddy-Current Report #84110810 (see Appendix C).

2.2 Examination Results

* No recordable eddy-current indications were found on the concave side or,

edges of the bearing shells. One recordable eddy-current indications with
magnitude 66% of the reference level was found on the convex side (aluminum
side) of the #6 upper bearing shell, approximately 6 */ inch from the pin end
of the shell and approximately 1 * /. inch from the right side of the shellg

with the pin end down. The eddy-current indication was approximately 3/. inch
long running at approximately 30' to the side of shell. Figure 2 is a

photograph of the penetrant indication in the #6 upper bearing shell. Figure
3 is a close-up photograph of the penetrant indication.,.
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/ ) 3.0 CRAKSHAFT OIL HDLE EDDY-CURRENT EXAMINATION

k
( 3.1 Inspection

Eddy-current - examinations were performed of all crankpin journal and
main journal oil holes except the oil holes in main bearing journals 1, 2,10
ar$d 11. The inspections were performed with the crankshaft in place. Thet
crankshaft oil holes were inspected in all cases from the lower extent of the
oil hole radius to. a depth of 3.0 inches. FaAA NDE 11.3, Revision 2 eddy-

current test procedure was used (see Appendix D). The acceptance criteria are

( given on page 6 of SNPS-Unit 1 E & DCR-F46548A Inspection Plan.

Eddy-current tests of the crankpin oil holes were performed on 11-6-84
and a record of these tests is FaAA Eddy-Current Report #84110601 (see
Appendix E). Eddy-current tests of' the main journal oil holes were performed

,
on 11-9-84 and a record of these tests is FaAA Eddy-Current Report #84110910

(see Appendix F).

3.2 Examination Results
g

All oil holes passed the most sensitive (level 1) examination.

4.0 CRANKSHAFT FILLET JOURNAL AND THRUST FACE EDDY-CURRENT EXAMINATION
<

4.1 Inspection
|

Eddy-current examinations were performed on all linear liquid penetrant

t'
indications identified to FaAA inspectors by LILCO 0QA personnel except those

penetrant indications at the intersection of the fillet and thrust face. It

was not possible to adequately examine these edges with eddy-current becauseI

of the lack of an adequate standard for this geometry.

4
The inspection was performed with the crankshaft in place. FaAA NDE

11.1, Revision 0 eddy-current test procedure was used (see Appendix G). The
eddy-current recording criterion was any crack-like indications exceeding 50%
of the signal obtained from the 1/tg inch long by 1/n inch deep simulated

,

crack in FaAA crack standard PA07396-83121.

. 6 %,
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j j Eddy-current examination of the linear penetrant indication on the
v

9enerator end in the fillet area of crankpin #7 was performed on 11-7-84 and
'is recorded on FaAA Eddy-Current Report #84110702 (see Appendix H). The

indication and an area 3 inches circumferentially on each side of the'

indication were examined.
"

4 Eddy-current examination of the linear penetrant indications on the
thrust faces of the crankpins reported on LILC0 Liquid Penetrant Report dated
11-9-84 was performed on 11-12-84 and is recorded on FaAA Eddy-Current Report
#84111210 (see Appendix I). One penetra.it indication on the generator end of

!( crankpin #6, one penetrant indication on the governor end of crankpin #7,
seven penetrant indications on the generator end of crankpin #7, and two
penetrant indications on the generator end of crankpin #8 were evaluated with
eddy-current.

f.

Eddy-current examination of the linear penetrant indications on the main
bearing fillets, journals and thrust faces reported on LILC0 liquid penetrant
report dated 11-12-84 was performed on 11-12-84 and recorded on FaAA
Eddy-Current Report #84111210 (see Appendix I). Three penetrant indications

3
on the generator end of main bearing #7, four penetrant indications on the
generator end of main bearing #8, seven penetrant indications on the governor
end of ' main bearing #8, one penetrant indication on the governor end of main
bearing #9, and five penetrant indications on generator end of main bearing #9
were evaluated with eddy-current.

|

; 4.2 Examination Results

[ No recordable indications were observed.
!

!

5.0 CYLIlWER BLOCK STUD HOLE ED0Y-CURRENT EXAMINATION
'

(' 5.1 Inspection

Eddy-current examinations were performed of stud holes #6 and #7 of
cylinder #4 and stud holes #2 and #3 of cylinder #5. Stud holes are numbered
sequentially in the clockwise direction around the cylinder with hole #1 at1
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A approximately one o' clock near the exnaust side of the block. The examination
was performed with the cylinder head and the four studs removed but with the

i liner in place.

The examinstion extended from the top of the block down to the bottom of

the threaded partion of the stud holes. FaAA MDE 11.8, Revision 1 eddy-
current test procedure was used (see Apper. dix J). The recording level was

.t

100% of 0.020 inch deep simulated crack. The eddy-current tests were7 . j
o perta."med on 11-7-84 and are recorded on FaAA Eddy-Current Report #84110703

(see Apnendix K).

.'.
..

t

5.2 Examination Results

No recordable indications were observed.
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( NONDESTRUCTIVE EXAMINATION PROCEDURE NDE: 11.7

Title: ED0Y-CURRENT INSPECTION OF Page 1 of 3
DIESEL ENGINE BEARING SHELLS Revision: 0

__

Date: 02-07-84 i

*b Date: ah/r4! Approved by NDE Manager-
-

Date: NMM- |Reviewed - NDE Level lil:N. h O d b

1.0 PURPGSE AND SCOPE

1.1 To establish calibration, scanning and evaluation techniques for eddy-current
examination of bearing shells.

2.0 REFERENCES

.

2.1 NDE 2.1 - Certification of NDE (Nondestructive Examination) Personnel.

2.2 NDE 9.2 - Radiographic Examination of Diesel Engine Upper and Lower Bearing
Shells.

O
3.0 PERSONNEL CERTIFICATION

3.1 Personnel performing eddy-current examination shall be at least NDT Level
I. Data interpretation shall be performed by at least a Level 11 eddy-

| current inspector. All inspectors shall be certified according to FaAA
' practice for certification and qualification of NDT Personnel.

4.0 EQUIPfENT

4.1 Eddy-Current Instrument (ECI) used with this instruction shall be an
impedance-plane display instrument such as the M1Z-17.

,

|

4.2 The eddy-current test probe shall be a FaAA-ECP-200-P with tape over the'

sensing end.

4.3 The eddy-current reference probe shall be a FaAA-ECP-200-B or ECP-200-P.

5.0 REFERENCE STANDARD

5.1 Reference standard PAO-7396-840120 is a diesel engine bearing shell
containing a service induced crack.

'

O
:

!. '***-"-88-8-'
2
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( NONDESTRUCTIVE EXAMINATION PROCEDURE WDE: 11 7

. Title. ED0Y-CURRENT INSPECTION OF Page 2,9 3

DIESEL ENGINE BEARING SHELLS Revision: 0
Date: 02-07-84 )

.i- l

5.0 CALIBRATION PROCEDURE

6.1 Set ECI frequency to 500 kHz i 50 kHz.

; 6.2 Set ECI volts per division to 0.5.

6.3 Set ECI gain to 07.

6.4 Adjust horizontal and vertical position control such that balance point is at
(0.0 V, 1.0 V).

'
6.5 Adjust horizontal attenuator such that horizontal saturation is greater then

1.5 V and less than - 1.5 V.

6.6 Adjust ECI phase until initial left-off signal is horizontal and to the
right.

Ob 6.7 Adjust ECI gain to achieve a crack indication from reference standard, PAO-
7396-840120 with vertical magnitude equal to 2.510.5 V.

6.8 Repeat steps 6.2 to 6.7 until no further adjustment is necessary.

6.9 Calibration check shall be completed.,

a. before examination of bearing shell.

b. after examination of bearing shell.

c. at least once an hour.3

6.10 Should recalibration be needed, the last test prior to calibration check
shall be retested.

6.11 ECI should be on at least 10 minutes before calibration or testing,
t

7.0 EXAMINATION
,

7.1 The bearing shell shall be examined in areas only where Radiographic Linear
indications are present.>

O
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7.2 The scanning pattern shall be perpendicular to the linear indication.

8.0 ACCEPTANCE CRITERIA,t
,

8.1 No eddy-current crack indications exceeding 10% of the crack signal obtained
from reference standard PAO-7396-840120 is acceptable.

9.0 RECORDS,

9.1 Set-up and calibration shall be recorded on " Eddy-Current Calibration
Report," Form 11.1.10.

9.2 All indications exceeding 10% of the reference standard shall be recorded.

' IL 9.3 All records shall be filed according to job number.

1

(

|

O
.A-4 FsAA-M-83-8-to,

__ . . _ _ . ___ _. . . . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . . _ _ _ _ _ , _ ~ . _ _ . . _ . _ _ _. _ _ _ _ _ - . _ _ . .



.& M 4- - A 4 ,e - -- - - - - -

^

-
. . . . . - . . . = ~ ~ = .- - - m. _... _ _ _ , , _ , , _ _ _ _ ,

.

C

D
.

.

it-

I-

APPENDIX B
.e

!
,

RECORD OF CONNECTING ROD BEARING SHELL

ED0Y-CURRENT EXAMINATION
''
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:(||' Material description i JE AthJ Anov
Code or noecification fEI /ANb Fu I o% LJA Pugl ett AJA-
Reference standard /MO7MS Instrument /7hE-/ 7 S/N N8/Offl

$'fD/i20
.

:,-

Instrument
j

Freq.fddMz Gain OY Vo ta/div 8f Phase 8M
Test probe Meld / g2SO S/N A

#
Cable length /5

Reference probe M D! JN[ [S/N
[b 'Cable length

Calibrationi

'N units * O' b L/O //4 units //M L/O
MA- units N4 L/O Mb units // 4- L/O

O
''

Strip Chart Recordor

Type I'd 4/&S/N

q Channel 1 Channel 2

Sen WA Se A/h
| Position null point M Position oint M

Chart speed M mm/sec
,

Calibration Check

Time /Of/ Phase /N 67Gain
Time /OI / T Phase /Y7 Gain 69

'

Time /DI/9 Phase /c/ 7 Gain o9
Time / O! 30 Phase /Y7 Gain 09
Time /O ? 3I Phase l'/ 7 Gain 09
Time /0137 Phase /Y7 Gain 09
Time / 0 ! '4 0 Phase /Y7 Gain 09
Time /d! 4 I Phase /M7 Gain 09

10! N Phase /M7 Gain 09Time

[O * U Phase l'Y7 Gain 09Time
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' '
Full off AJ/4

Reference standard 74o 7 396 nstrument M /2 ' *7 S/N A m nAAII
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'

Instrument.

Freq. SD0 UN2- Gain 09 Volts /div OS Phase /M'7
Test probe - F. A 4 dc.) 2co P

~

S/N 2

Cable length /W
Reference probe [4 A 4 Ec *d 2co?'

S/N /

Cable length /''

Calibration

dN Db NAunits IJO units AlA LIO
M units A'A L/O MA #Aunits L/O

8 trip Chart Recordor

Type JO A S/N UA

Channel l Channel 2i

MA MbSen 8en
Position null point Al A Position null point MA
Chart speed IJA mm/s e c

,

Calibration Check

Time /D'' 9 Phase N7- /

Time /OI f# Phase /07
_ Gain 09
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J Time /O ' SI Phase / '/7 Gain 09

./ / .' 0 0 Phase /'/7 Gain 09Time
//'O / Phase /N Gain 09Time

._

Time / / ' O ~f- Phase /7 Gain 09,

Tigne / /.W Ea T. Phase M7 3ain 09
Time Phase Gain
Time Phase Galn
Time Phase Gain
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Material description M/ !fe) A/> ^ Y
Code or specification eA4 AJA" /N7/4EOFull on A/A Full off AJ A
Reforence standard . JO779Ve Instrument #/2~/7 8/N IM/oM/

Nc/? o
.

1 Instrument

Freq.._ @ M r Gain 08 Volts /div O d~ Phase M7Test probe U4A 86! D S/N d
Cable length Yo|
Reference probe SRAN S AWf'

S/N |

Cable length /b

Calibration
'

- [ units 9 NA L/O M8 units E #A L/O
11 4 units 8 M L/O M units S #4 L/O

.

) Strip Chart Recorders W
Type S/N

Channel 1 Channel 2
< Sen AIA Sen AJA

i Position S null point //M Position S r;ull point MM-
| Chart speed A./M- mm/sec
|

|

'. Calibration Check

Time O/ I M/ Phase /Y 7 OY-Gain
Time 6/ ~ #C Phase /M 7 Gain 6
Time /0 / 7 M 9 Phase /M 7 Gain /0

# Time 8/ 2I Phase /M 7 Gain C7
Time 84 '08 Phase /M 7 Gain 66
Time Ad * S Phase /M 7 Gain 89
Time 64 '/8 Phase /N 7 Gain O
Time /9J ' / 3 Phase M7 Gain OI

b/ Time @ '/ 7 Phase /Y7 Gain Of
Time 8# 3A Phase /#/ 7 Gain Oi
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.
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( Reference probe [aMM # M S/N [
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Calibration
3 d'f units @+/ A "# a oiv0 units voAl4 units @ A>M L/O _ d>4 units 8 M L/O

.

Strip Chart Recordor
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Channel 1 Channel 2
Sen #4
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;

Calibration Check
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MAIN-JOURNAL AND CRANK-PIN OIL WLE Revision: 2

Date: 08/20/84

Approved by NDE Manager:d'&1 h Date: T-N- H<

Reviewed - NDE Level Ill: NN O Date: F-N-U
/

1.0 PURPOSE afb SCOPE
'

1.1 To establish calibration, scanning, and evaluation techniques for eddy'

current examination of the main-journal and crank-pin oil holes of TDI
diesels for crack detection.

2.0 REFERENCES

(
2.1 ASME Section V - Nondestructive Examination

2.2 NDE 2 - Certification and Qualification of NDE Personnel

O 2.3 NDE 5 - Calibration of NDE Equipment
. tJ

2.4 NDE 11.1 - Eddy-Current Inspection Procedure - General

3.0 PERSONNEL CERTIFICATION

3.1 Personnel performing eddy current examinations shall be at least Level I ET
inspectors. Personnel interpreting data shall be at least Level II ET,

inspectors. All inspectors shall be certified in accordance with Reference
| 2.2.
l

4.2 EQUIPENT
'

4.1 The eddy current instruments (ECI) used with this procedure shall be an
t impedance-plane display instrument such as the MIZ-17 and an impedance-

| component / time base instrument designed for use with rotating probes such as
i the FORSTER-DEFECT 0 SCOP D 2.831. The ECI shall be certified in accordance
| with Reference 2.3.

4.2 The eddy current probes (ECP) used shall be a FaAA ECP-100R for the oil hole,
fillet and FaAA ECP SP90-C for the remains of the hole. The inductance of'

the reference probe used with the MIZ-17 shall be similar to that of the FaAA
i ECP-100R.
|

4.3 The ECP fixture for the oil hule fillet will be of a hand held indexing type
;

holding the ECP perpendicular to a tangent to the radius.
;,

Fa A A-M-83-8-to
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Title: ED0Y-CURRENT INSPECTION PROCEDURE 2 ,, 5Page
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Date. 08/20/84
7

5.0 REFERENCE STANDARD

( 5.1 The reference standard shall be of similar material and geometry to the item
being tested. The standard shall contain two (2) Electrical Discharge

,

Machining (EDM) notches 0.020 inches deep, and 0.040 inches long. One notch
shall be located on the oil hole fillet and one in the oil hole.

6.0 PROCEDURE QUALIFICATION

6.1 This procedure shall be qualified by its demonstrated ability to detect the
reference notch and the calibration curve shown in Exhibit 11.3.1.

7.0 CALIBRATION PROCEDURE OIL HOLE FILLET

( 7.1 Set impedance plane display ECI frequency to 2.0 * 0.2 MHz.

| 7.2 Set the ECI vertical volts per division to 0.5.

7.3 Adjust the horizontal and vertical positioning controls so that the balance
point is at (0.0V, 1.0V).

(

7.4 Balance with test probe on a sound area in the radius of the reference
| standard.
I

7.5 Adjust ECI phase until initial lift-off signal is horizontal and to thel

right.

t
7.6 Adjust brizontal attenuator so that horizontal saturaticn is greater that

2.0V and less than -2.0V.

7.7 Adjust ECI gain so that the reference notch gives a negative signal of 2.0V i
0.2V at the horizontal center of the CRT. Rebalancing will be necessary with

!( each gain adjustment.

7.8 Calibration shall be completed prior to beginning the inspection, following a
10 minute warm-up of the ECI. Calibration checks shall be performed at least
once per hour and at the conclusion of the inspection.

7.9 Should the reference notch or crack signal drop to below 80% of the previous
calibration level, the system shall be recalibrated and all scans since the

O previous calibration shall be repeated.

FaAA + ss-s-to
D-3

|
. . _ _ _ _ _ _ . . _ _. _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



- . - - . ..- -._-_ -._-

Failurec W
$Assoaates

II*3
( NONDESTRUCTIVE EXAMINATION PROCEDURE NDE:

3 5Title. EDDY-CURRENT INSPECTION PROCEDURE Page of
MAIN JOURNAL NE) CRAK PIN OIL HDLE Revision: 2

Date. 08/20/84
.

<

8.0 CALIBRATION PROCEDURE OIL M)LE

8.1 With the rotating probe inserted in a sound area of the reference standard
9 and the impedance-component / time base EC1 in the impedance plane display

mode, adjust the phase 50 that lift-off is in the horizontal direction.'

8.2 Switch the ECI to the time-base mode and adjust the Yo control so that the
base line is at 0.0. Insert the rotating probe in the area of the reference
standard containing the EDM notch and adjust the sensitivity and filter so

I that the notch signal-to-noise ratio is at least five (5) to one (1) and the
peak of the reference notch signal on the cathode ray tube (CRT) is at 100%
for level 1,2 or 3 inspections and 50% for level 4 or 5 inspections.

8.3 For level 1 inspections, set alarm threshold at 20%
For level 2 inspections, set alarm threshold at 60%

( N For level 3 inspections, set alann threshold at 80%
For level 4 inspections, set alarm threshold at 60%
For level 5 inspections, set alarm threshold at 80%

8.4 Turn on audio and visual alarms.

' - 0.5 Calibrate prior to beginning the inspection, following a 10 minute warm-up of
the ECI. Calibration checks shall be performed at least once per hour and at
the conclusion of the inspection.

8.6 Should the reference notch signal drop to below 80% of the previous
| calibration level, the system shall be recalibrated and all scans since the
? previous calibration shall be repeated.

i 9.0 EXAMINATION PROCEDURE
;

9.1 The full extent of the oil hole fillet shall be inspected using an impedance-
plane display instrument. One 360 degree circumferential scan shall be made

f every 6 degrees.

9.2 The oil hole is inspected using the impedance-component / time ECI. There are
five (5) possible inspection levels depending upon the engine, oil hole and; distance down the oil hole from the journal surface. The level of inspection

;

is specified by the Crankshaft Design Review Task Leader.

i Level 1 Inspection - 0.010 x 0.020 inch notch
|

Level 2 Inspection - 0.015 x 0.020 inch notch
Level 3 Inspection - 0.020 x 0.040 inch notch

reAA + as-soo
t 0-4
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Date: 08/20/84
.

t

Level 4 Inspection - 0.030 x 0.060 inch notch
Level 5 Inspection - 0.040 x 0.080 inch notch

9.3. , ' The forward motion of the rotating oil hole probe and the scan speed of the
fillet probe shall not exceed 1/2 inch per second.

9.4 All eddy current indications which exceed the alarm threshold shall be re-
examined. The nature of the indication and its maximum amplitude shall be
determined.

'
10.0 RECORDING CRITERIA

10.1 All eddy current crack indications with magnitude greater than the designated
percent of full screen height shall be recorded.

Level 1 - 35%
|, Level 2 - 70%

Level 3 - 100%'

| Level 4 - 70%
Level 5 - 90%

10.2 In the oil hole fillet region, all crack indications exceeding level 1 shall'
be recorded unless otherwise specified by the Crankshaft Design Review Task

j Engineer.

10.3 The length of all recordable indications shall be traced to where the crack
indication becomes indistinguishable from the noise. This information shall

y be noted on Form 11.1.11.

11.0 RECORDS

11.1 Set-up and calibration shall be recorded on Eddy Current Calibration Report
(Fonn 11.1.10).

'
11.2 All relevant indications shall be recorded on Form 11.1.11.

11.3 All records shall be filed according to job number.

12.0 EXHIBITS

' 12.1 Mcgnitude of ET signal from diffent size EDM notches.
|

0-5 Fa A A-M-33-3- t o
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EXHISIT 11.3.1
Magnitude of ET signal from different size EDM notches
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NONDESTRUCTIVE EXAMINATION PROCEDURE NDE: 11.1
Title: EDDY-CURRENT INSPECTION PROCEDURE Page 1 of _,,,!i_

GENERAL M EDURE - CRACK DETECTION
- Revision: 0

Date: nannma

( Approved by NDE Manager: Om /9 V Date: c-77-#7
Reviewed - NDE Level lil: Oue--e #[-- --- Date: C -/7-D

1.0 PURPOSE AND SCOPE

1.1 To establish calibration, scanning, and evaluation techniques for eddy
current examination of conductive materials for crack detection. A specific" e

procedure may be used in conjunction with this general procedure, and shall
take precedence.

2.0 REFERENCES

( 2.1 ASME Section V - Nondestructive Examination

2.2 NLE 2 - Certification and Qualification of NDE Personnel

O.' 2.3
NDE 5 - Calibration of NDE Equipment

3.0 PERSONNEL CERTIFICATION*(

3.1 Personnel performing eddy-current examinations shall be at least Level I ET
inspectors. Personnel interpreting data shall be at least Level II ET
inspectors. All inspectors shall be certified in accordance with Reference
2.2.

,

4.0 EQUIPENT

4.1 The eddy- current instrument (ECI) used with this procedure shall be an
impedance-plane display instrument such as the MIZ-17. The ECI shall be,

calibrated in accordance with Reference 2.3.
(

4.2 A two-channel strip chart recorder (SCR) may be used. Channel 1 on the SCR
should be connected to the vertical output of the ECI and channel 2 on the
SCR should be connected to the horizontal output of the ECI.

4.3 The eddy- current test probe used is dependent upon the parameters of the
specific inspection to be performed.

4.4 The inductance of the reference probe shall be similar to that of the test
probe.

4.5 Fixtures for holding the test probe during scanning are permissible.

O
'
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Title: rnav_rumormT vuorcT!nm ponernnor Page 9 of n
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Date: na rpn/na
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(

5.0 REFERENCE STANDARD

5.1 The reference standard shall be electrically and magnetically similar to the
* object to be inspected. In some cases the object itself may be used as the*

reference standard. The reference standard shall contain a reference notch
or crack. The surface of the reference standard shall be representative of
that of the object being inspected.

6.0 PROCEDURE QUALIFICATION,

This procedure shall be qualified by its demonstrated ability to detect the
reference notch or crack.

7.0 CALIBRATION PROCEDURE

40 7.1 Set ECI frequency as required by specific inspection parameters. Inspection
parameters include, but are not limited to, test probe characteristics and
desired depth of penetration.

7.2 Set ECI volts per division.
' 7.3 Adjust horigntal a vertical positioning controls so that the balance point

isat(0.0ft,1.0 ).

7.4 Balance with test probe on object to be tested.

7.5 Adjust ECI phase until initial lift-off signal is horizontal and to the|

6 right.

7.6 Adjust horizontal attenuator so that horizontal saturation is greater than +4
major units and less than -4 major units.

! 7.7 Adjust ECI gain so that a minimum recordable indication gives a negative
4 signal of at least 0.4 major units at the horizontal center of the CRT.

Rebalancing will be necessary with each gain adjustment.

7.8 In circumstances where lift-off varies significantly during examination, the
reference notch or crack signal magnitude shall be recorded for at least 3

. different lift-offs.

7.9 Before starting the inspection, allow a 10-minute warm-up of the ECI, then
complete the calibration. Calibration checks shall be performed at least
once per hour and at the end of the inspection.

Fa A A-M-83-8-t o
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-(- NONDESTRUCTIVE EXAMINATION OPERATING PROCEDURE NDE: 11.1

Title: EDDY CURRENT INSPECTION PROCEDURE Pa'ge 3 ofs
crurnAl PRDermer - CRACK DETECTION Revision: 0

Date: 04/20/84
.(

7.10 Should the reference notch or crack signal drop to below 80% of the previous
calibration level, the system shall be recalibrated and all scans since the

' previous calibration shall be repeated.

8.0 EXAMINATION PROCEDURE

8.1 The area (s) specified shall be inspected and noted on the Failure Analysis
Associates Eddy-Current Examination Report (Form 11.1.11).

8.2 The scanning speed shall not exceed 4 inches per second.

9.0 RECORDING CRITERIA

( All eddy current crack indications with magnitude greater than a specifiedi
l evel , relative to the signal obtained from the reference notch or crack,

i- shall be recorded. This recorded level shall be noted on Report Form
i 11.1.11.
|

10.0 RECORDS
't

10.1 Set-up and calibration shall be recorded on Eddy Current Calibration Report
(form 11.1.10).

10.2 All relevant indications shall be recorded on Form 11.1.11.

r 10.3 All records shall be filed according to job number.

11.0 EXHIEITS

11.1 Exhibit 11.1.1 - Eddy Current Calibration Report (Form 11.1.10).

( 11.2 Exhibit 11.1.2 - Eddy Current Examination Report (Form 11.1.11).

O
.
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Failure

@g ~

-L 11.8
NDE:

NONDESTRUCTIVE EXAMINATION PROCEDURE
3

Page of
ED0Y-CURRENT INSPECTION PROCEDURE I

Revision:Title:
FOR GRAY CAST IRON 9/21/84

( _

Date:-

Approved by NDE Manager:[mO
_

Date: $l0Nd
8O /r</Date:[6M OReviewed - NDE Level fil: f'

1.0 PURPOSE Alm SCOPE and evaluation procedure for eddy-current
.To establish calabration, test1.1 examination of gray cast iron.'

2.0 REFERENCE

Certification and qualification of NDE personnel, NDE-2.
NDE-3.2.1

Preparation and control of Mondestructive Examination Procedures.
2.2s

PERSONNEL CERTIFICATION level 1 eddy-current4 3.0
examination shall be at least I

Data interpretation shall be performed by at least a level IAll inspectors shall be certified according to "FaAAperforming3.1 Personnel
inspector. "

eddy-current inspector. Practice for Certification and Qualification of NDT Personnel.
,

4.0 EQUIPENT

Eddy-current instrument (ECI) used with this instruction shsll be an
impedance-plane display intrument such as the M1Z 17.4.1

0.4 and

The eddy-current test probe shall operate at a test frequency between
4.2 -

iron material2.0 MHZ.

The reference standard shall be fabricated from a gray castThe standard shall contain a 0.020 t 0.005 inch
.

4.3
(ASTM 64-68 class 30 to 45).
deep slot.

EXAMINA110N SURFACE5.0
The surface may be threaded or smooth.

5.1

CALIBRATION PROCEDURE6.0
Set ECI test frequency between 0.4 and 2.0 MHZ.,

6.1

Set ECI volts per division to 0.56.2

Set ECI gain to OE.6.3
i

F s A A-M-83-8-to

. _ _ _ , _ _ - - _ . _ _ _ . . . . _ . . _ . _ . _ . . _ . _ _ . w_.-_.___________.____.._____.______-
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NDE:
NONDESTRUCTIVE EXAMINATION PROCEDURE p g,2 ,, 3

ED0Y-CURRENT INSPECTION PROCEDURE.Title: i' Revision:
FOR GRAY CAST IRON

Date 9/21/84
.

Adjust horizontal and vertical position controls such that balance point is
6.4 +

at 0.0V, 1.0V. h

.;
, Adjust horizontal attenuator such that horizontal saturation is greater t an/f

,

S.5
, ,1.5V and less than -1.5V.
'6 Place probe in fixture on reference standard and balance ECI.'6.6

6.7
Adjust ECI phase until initial lif t-off signal is horizontal and to the

*

'

right.

Adjust ECI gain such that the 0.020 t 0.005 inch deep slot gives a -2.01
0.2V vertical signal on the Cathod Ray Tube (CRT).6.8

Repeat steps 6.6 - 6.8 until no further adjustment is necessary.
6.{ Imeritately prior to any calibration, the calibration shall be checked byIf the slot on the reference standard givesg
6.10 ECIscanning the reference standard.

a sigdal'en the CRT less that 1.6V at 0.0 t 0.2V horiz.ontal, then theand the area tested since the previous calibration
\ shall s. recalibrated

shall be. retested.
.i

Recalibration shall be completed:6.11q '! 1

a. ] Before begining of examination
,

After examir.ation has been completedb.'

t
At least once'an hour ~c.

ECI should be on at least 10 minutes befor calibratton or testing.,

6.12

7.0 EXAMINATION

surface examined and probe used shall be recorded on Eddy-Currentf, ,A
,

'' -

The7.1 Examinat16n' Report form 11.1.11.

RECORDING CRITERIA i d8.0
All crack-like sigr.als on the CRT Qat exceed 100% of the signal obta ne
f rom the 0.020 inch deep slot shall be recorded.8.1]

/
s

%

F a A A-M-8 3- 8- t o)

''
.p J-3
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NDE:
NONDESTRUCTIVE EXAMINATION PROCEDURE p g,3 g

|3

EDDY-CURRENT INSPECTION PROCEDURETitle:
FOR GRAY CAST IRON RevisionbF9/

Date:
-

,

EVALUATION OF RECORDABLE INDICATIONS9.0
The length of all recordable indications shall be traced to where the
eddy-current indication is indistinguishable from the noise.9.1

RECORDS10.0
' Set-up and calibration shall be recorded on Eddy-Current Calibration Report

,

10.1
form 11.1.10

All areas scanneo and all recordable indication shall be recorded on
Eddy-Current Examination Report form 11.1.1110.2

All records shall be filed according to job number10.3

O.

O
~

FaAA-M-85-8-toI y'
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C 11.1.11 pR6LiMsuARy ^ND56
,

EDDY CURRENT EXAMINATION REPORT g ggg 1

A Item inspected: sge gg r/A,*4 , b c, / o3 , ~&coc.< -ro p wr*b H o r G,$ |few JL( \oO
. // JT- Y \

I
Surface

O Welded Mcast condition: MMachined O Ground |Material:
af ygoa

O Worked O As fabricated O

NDE Procedure 7AD'739(o Report no. M ''O'7-o"*>/I A 'RE/ I Job no.no.

Recording criteria: 3gg pgoc.gA RE

Sketch or other detail (use other side if more space is needed):

SEE ATTCHlb "bR A LU IN

-s s

Specific examination area

"6 Aeb "7 el C ylmbEt *Y , Ho t.Es *2 Anb "S ,Z cubnhtg *<. scAu
NoLGb

A fourJb A ub hew a ,e +MK de r_ t'% n c +R K TH4&bs s,3|+H A ELAbr Wc86

Au> bew a +o n//E & Hou ol <HC stub riet65 u.ri+M A vt/KCo 'hensma.
3r o u.tE!
N;c&; v6 Ma gnitude Length Rmarks

no. of of Location
indication indication

~ EdCodO Mil SwDECAisM(NR$"Z oft,l* S - h.S o
*

*s .Cc4 S
- - O R r.

-

- _ N KI.% ekyLN _

uRT"7 J c,t?4 - ~

O // '7' OMI Level E Date
Examiner

b 7'EV
Examiner Level Date

/.i
,,

K-2
- - - . - _ . . - - . - - - - - _ _ _ _ _ _ . _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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11.1.10

EDDY-CURRENT C ALIER ATION REPORT g

OY##07 03// 7 6'/ Report no.Job no. 74 0 73 % Date _
(

Material description CAST T Rod
Code or specificatior. Ta A A obf //.8 pet / i Full on M A Full off AJA

M/7 - 17 S/N 2 O/e66 /
Reference standard W035 K A Instrume nt

,

j

OYO227 put o a /'

-i oOG?
//- F-teInstrument

O'I Phase N
Freq. 606 NH2 Gain If Volts /div

F.44 Ec"P roo D S/N 3
Test probe

16'Cable length
fs A A EcPZoo *15 SIN %!

Reference probe

16'Cable length

Calibration'

8 #3 Y UOst .O g. 0 unitsg.8 units vo
8 L/O@ V30 L/o units4. O units

-

Strip Chart Recorder
NAA1 A sinType

Channel 2
( Channel 1

^/ AA) A SenSen AlA
Position S null point AJ A Position 9 null point

Chart speed A3 A mm/sec

(

Calibration Check
/[ -270 GainTime // ' / 5 Phase
/I27O Gain//I 6 PhaseTime

3 Gain
Time Phase

.

GainTime Phase

Time Phase Gain

Time Phase Gain

Gainr t

N Time Phase
GainTime Phase -

~

Time Phase Gain

GainPhaseTime -

* LevelI d Level 8 E x aminerExaminer
- - - ~ ,
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1% E SPR6umsn Atey R6?aKT b
11.1.10 fd|UTE M N

EDE'Y-CURRENT C ALIE R ATION REPORT g,

A Job no. 74 o 7596> oate _ // 7 8 4 Report no. AV//o7-os
'( -Material description C457 2RoAJ

Code or specification T. AA Asb6 //.6 ?fi/ I Full on A/d Full off - MA
Reference standard ho33 t <A- Instrument M/ 2 - / *7 S/N 30 /086/

* k saat.

( .O 8
Instrument //- F-f#

Freq. 2.0 M Hz Gain 07 Volts /div O5 Phase /60
Test probe FA 44 ECP /ooT S/N M
Cable length /C
Reference probe faAA ECP too T g|N 5

ib'Cable length

Calibration.,

4. 2- units 9 "O E L/O A/A ___ units E MA L/O
AJA units 9 U4 L/O NA units 8 dA L/O

O -

b Strip Chart Recordert

Type MA S/N MA

Channel 1 Channel 2

Sen AJ A Sen NA

( Position S null point MA Position 9 null point NA

Chart speed uA mm/see

Calibration Check

Time /3 I Y/ Phase /S 6 Gain 67
Time /32Y9 d OI Phase 'S & Gain O7

'Time Phase Gain

Time Phase Gain
'

| Time Phase Gain

|
- Time Phase Gain

Time Phase Gain I

( Time Phase Gain
i Time Phase Gain

Time Phase Gain

Examiner dl/8 Level I Examiner Level
' .) !y A
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* E*erME AtNC Ano t4tTatt ufCC ALC00faus7AW74

g C ;M2&EAlf 9AvasecAt tsMD.
, ;

,

:
, a e7 40 80141413.fuaOALTO.catpomm*4430144t9246e4400 j

:
?
.

!

. November'30, 1984 'I-

|
:

:

.Mr.*Milford Schuster i
LILCO .- Shoreham -Nuclear Power Station '

P 0. Box 618 !
. Wading River, NY ~11792 ,i

!

Dear Mel: !

!.
.The enclosed erratum needs to be added to 'your cop.ies of the !

. Failure Analysis . Assoc.iates Report (#FaAA-84 ;11;17 entitled " Eddy-Current . . !
- EKamination of Shoreham . Nuclear Power Sta~ tion Unit 1,. Emergency Diesel j

Generator EDG103 -Past Endurance Run " '

i
'

'If you have any question please give me a c111. i

(n') :
Sincerely, i.

!

. " ' _t .

Duane R., .nson j
4DE Manager ,e

.

.cc: . John Kam. eyer TDI Owner's Group * . .|.
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ERRAT(M -(11 e3044)
- -

,

Failure . Analysis . Associates tReport '#FaAR-M-11-17
|; '

=

Coma between " Fillet" and " Journal" .{!Table of . Contents --
,

~
!'

Coma between '"F.111et" and " Journal" i i
. . .

Page 6.Line 17 -

i

Change "une" to "two" !-Page 7 Line 10 ,- :|
Change "thrae" to four" ;j fPage 7 Line:17 -

!!
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