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NIAGARAMOHAWKPOWER CORPORATION/300 ERIE BOULEVARD WEST, SYRACUSE, N.Y. 13202/TELEPHONE (315) 474-1511

November 17, 1986
(NMP2L 0939)

Ms. Elinor G. Adensam, Director
BNR Project Directorate No. 3
U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue
Washington, DC 20555

Dear Ms. Adensam:

Re: Nine Mile Point Unit 2
Docket No. 50-410

This letter transmits the information requested during a telephone call
between the Staff, its consultant and Niagara Mohawk on November 6, 1986.
This material included the response to ten questions asked by BNL reviewers
regarding the 50.55(e) report on the Main Steam Isolation Valve (MSIV)
actuators,. together with three attachments: 1) Crosby Test Report No. 4330,
Revision 1, regarding cycle time for MSIV actuators, 2) IOM, C. E. Crocker to
E. R. Klein, "Target Rock SOV Seismic Qualification," dated October 26, 1986,
3) Crosby Material Description Specification for Crosby Part Number 801858.

Very truly yours,

C. V. Mang
Senior Vice President

TEL/RAC/pns
2237G-2
Enclosures

xc: N. A. Cook, NRC Resident Inspector
Project File (2)

Sbi221039'3 Sbiii7
PDR ~DOC~ 050004i0
8 PDR





UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

In the Matter of ]
]

Niagara Mohawk Power Corporation ]
]

(Nine Mile Point Unit 2) ]

Docket No. 50-410

AFFIDAVIT

C. V. Man an , being duly sworn, states that he is Senior Vice
President of Niagara Mohawk Power Corporation; that he is authorized on the
part of said Corporation to sign and file with the Nuclear Regulatory
Commission the documents attached hereto; and that all such documents are true
and correct to'he best of his knowledge, information and belief.

Subscribed and sworn to before me, a Notary Public in and for the State of

New York and County of noun , this /7 day

of rr M , 1986.

Notary Public in and for

County, New York

BETH A. MEI'JIKHHM
Notary Public ln the State ol Now York

Qualified ln Onondaga County No. 430607M
JH16Commlsslon Exp!res August 31. 19,+,.

My Commission expires:
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resolve the actuator problem is based in part on the use of "the

testing results to date". Please explain or reference by existing
documentation these "testing results to date".

RESPONSE: Testing to validate the modified initiation system

includes dynamic requalification of the Target Rock Solenoid Operated
I

Valve for its modified service and the testing of .the modified

actuator to assure reliability and conformance to specification
requirement. The SOV dynamic qualification is discussed in the

response to Request Number 5. The closure testing that demonstrates

actuator specification conformance is contained in Crosby Test

Report 4338, Revision 1 (Attachment 1).

2. REQUEST: (5,1.2) "The problem resolution presented in this report
includes suf f icient testing and analyses to demonstrate that the

MSIV's will close reliably". Please explain or reference by existing
documentation the role of testing in this demonstration.

RESPONSE: The report referenced in the response to Request Number

1 describes the tests performed to demonstrate reliable operation.
Additional preoperational tests as discussed in Response Number

18 will also be performed.

3. REQUEST: (5,1.2) "The design modifications which have been made

to the actuating mechanism have been thoroughly evaluated and

tested to ensure the operability and reliability of the MSIV's".
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Please explain or reference by existing documentation the role
of testing in providing this assurance, including the "rigorous

operability testing program at the manufacturer's facility."

RESPONSE: The referenced actuator testing is documented in Crosby

Test Report 4338, Revision 1 (Attachment 1).

REQUEST: (24,4.2.l) Considerable testing and analysis had already
been done with the original mechanical latch actuator. The revised
design of the actuator from mechanical to a hydraulic latch "contains

very little substantive change". Therefore, the safety evaluation
of the revised actuator takes advantage of the testing and analysis
already performed. Please provide testing related results which

support this position.

RESPONSE: To demonstrate the operability of the modified MSIV

actuatbr during seismic/dynamic events, no -additional dynamic
testing of the entire assembly was required. Static testing of
the solenoid operated valves has been performed to demonstrate

operability during a seismic/dynamic event, as discussed in Item
5 below. SWEC has analyticaly demonstrated that variations in .

weights and stiffness due to replacement of the mechanical latch
components (solenoid spring plung'ers, pivot door, latch arm and

roller bearing) with additional hydraulic components (jockey pump,

accumulators, flow control valve, and pressure switches) has an

insignificant effect on the original seismic/dynamic qualification
testing results for the MSIV actuator.
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5. REQUEST: (25,4.2.1.1) Seismic "qualification of the solenoid

operated valves (SOV's) will include the results of existing analysis

and tests, and new operability testing... will be completed prior
to fuel load". Please provide the test results data. If not

yet available, please provide data when expected.

RESPONSE: The seismic/dynamic qualification and operability of
2" diameter Target Rock solenoid operated valve (SOV) has been

demonstrated by testing and similarity analysis in an addendum

to the Target Rock Qualification Report, summarized in Attachment

2. The results of the supplemental operability test (static pull
test) has demonstrated that the SOV response meets acceptance

criteria. However, a minor modification to the SOV was required.
Spacers were required to increase spring force. This is documented

in the above referenced report. The actuator was tested at the

vendor facility with the modified solenoid valves as described

in Crosby Report 4338, Revision 1 (Attachment 1).

6. REQUEST: (26,4.2.1.2) "Functional operability testing of each

new (hydraulic) cylinder at the vendor's facilities has been performed

and documented". Please provide the documentation.

RESPONSE: 'he original hydraulic cylinders are being replaced

with new cylinders which have been enhanced by the addition of
a lip seal piston, a mechanical end stop and an enlarged exhaust

port. Crosby Test Report 4338, Revision 1 (Attachment 1) documents





testing performed on a test actuator equipped with an enhanced

cylinder which successfully demonstrated that the actuator equipped

with the enhanced cylinders will meet the specified 3 to 5 second

performance requirement. In addition, each cylinder has been

tested at the cylinder manufacturer's facility; the procedure

for and results of this testing are included in Attachment 3.

7. REQUEST: (27,4.2.2.) "Initial testing of the hydraulic latch
design on the prototype revealed that the original SOV's...were

not capable of opening quickly enough to support the 3 to 5 second

MSIV closure requirement". The cause is attributed to sticking
0-ring seals in the SOV's with resultant redesigned SOV seat disc
and ring materials being tested. "Based on the successful test
results on the prototype actuator... the valve was modified..."
Please provide the test results.

RESPONSE: The modified SOV has been held closed against pressure

for periods in excess of eleven (11) days with successful test
results. A summary of the SOV testing on the test actuator is
presented in Crosby Test Report 4330, Revision 1 (Attachment 1).

8. REQUEST: (28,4.2.3) "Ongoing testing will provide additional
verification of system design parameters, including pump cycle
times and actuator trip times". Please provide the test

results'f

not yet available, please provide dates when expected.

RESPONSE: The latest actuator trip time, on October 27, 1986/



\



was 3. 3 seconds. This test was per formed with the SOV' mod ified

with a spacer to increase the spring force. Prior to this test,
the actuator was held in the open position (by the hydraulic system)

in excess of eleven (ll) days; the jockey pump cycled once during

this period. Additional test results are provided in Crosby Test

Report 4338, Revision 1 (Attachment 1).

9. REQUEST: (32,5.8) As part of Additional Confirmatory Testing,
"A prototype test program is being developed. This test configuration
will duplicate the valve and actuator configuration installed
at NMP2". According to Section 6.2.4 of the NMP2 Final Report

on MSIV Leakage entitled "Initial Prototype Test Program", "...full
closure tests at high steam flow rate at operating pressure and

temperature..." will be conducted. Will these prototype tests,
which are scheduled to be completed by April 1, 1987, represent

the first time that closure time of the new "hydraulic latch"
design (with the MSIV's reduced leakage modification) is tested

against the Technical Specifications closure time
requirements'RESPONSE:

No, each valve undergoes preoperational testing after
reassembly in the plant to assure compliance with the Technical

Specification closure time requirements.

18. REQUEST: (32,6.8) "When the modifications discussed in this
report have been completed and the valves successfully passed

their preoperational tests, the MSIV's. will be appropriate'or
normal operation of the plant". According to the September 24,





1986 presentation handout, entitled "NRC NMP2 MSIV MEETING" testing
was scheduled for performance October 21 through November 3, 1986.

Also according to the handout, the "MSIV ACTUATOR/TESTING RESUITS"

provided "RESPONSE TIMES WITHIN 5 SECOND VALVE CLOSURE REQUIREMENT"-

Also see Item 7 above. Please provide the test requirements and

results of the MSIV related preoperational tests, when available.

RESPONSE: These tests will be completed prior to plant heat up

and the test requirements and results will be forwarded immediately

upon completion and issuance of the final test results.
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est Report No. 4330, Revision 1 Page 2

Tha ob)ectivss of the test vere to locate the cause of excessive cycle time of
the modified GuLf '5 Vestern Sariaa 600 Actuator designed for uss with the 24"
MSZV's st Nine Mila Point Nuclear Station, Unit 2 and to bring the cycle time
vitbin the 3 to 5 second time frame required.

2. Test Actuator and Sack round

The testing was performed on the actustoz in tha possession of Crosby Valve 4
Qage Company in Mrentham, ?fassschuaetts, The actuator design hsd undergone
dynamic operability teatiag at Vyla Laboratories, documented in Pyle Test Report
No. 46912«2 doted November 14, 1983.

a result of problems encountered durin8 the pzal&fnszy and pza-operational
testing at ths sita, a decision vas made to modify the sctuat» by eliminatin8
the mechanical latch and y instead, hold the actuator/valve assembly ope»ith
continuous hydzsu3,ic pressure.

3. Descry tion of Problem

The installation of a make-up pump and accumulator in the test actustoz <aa
followed by a number of cycles to verify acceptable performance. During those
cyc3.aa it 'wss observed that tha cycle time measured fzep loss of elactxical
signal to and of stroke vas dependent upon the length of time the system had
basn hald under pressure, The teats showed the actual stroke time remained a
constant 3.$ seconds p3.ua ox minus 0.2 seconds, but, the solenoid operated valve
trip time between sisnal loss snd start of strok» varied from less than 1.0
seconds to greater than 4.0 eacondey depending upon the lsn8th of time between
cycles Figures l and 2 display tha results of two such representative teats.
Figure 1 is the recorder trace of a cycle after tha actuator had been held open
for approximately l8 hours< Fours 2 is the trace of the fourth cycle zun in
appxoxhnately 30 minutes.

Xy, addition to the axtended cycle times, the ayetam'a intern l lMMSe
in the mshe-up pump cycling more frequently than vss deemed acceptable ~

H IWNW Ntt 0*% N 4f W W4 ~ A
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The main actuating cylinder, produced by Hydro-Lfne Corporatfon, was modified
by the addition of an adjustable piston atop acrev fn the end cap and the instal-
lation o! EPR pfstoa seals fz place of the iron piston rings orfgfnelly installed.
The hydra»fo fluid dfacharge porta fn the teat unit had previously bean salaried
to m&fmfae pteaaure drop during the c1osfng cycle. The mats-up pump cycle time
+cut from l~ minutes to 8 days folloorfag the fnatklkition of the nev piston seals.

The solenoid operated va1vea vere dfesaaembled and the sealing face of the dfaca
were remachfnsd to secure that hang-up tima vas not related to seat wedging. kt
tha same time nev EPR 0-ring disc seals vere fnetalled, fourteen cycles were run
follovfng vary&+ dvell times, testing the valves afnily dud simultaneously.
There was no apprecfable effect oa the performance,

Tvo nev discs were &stalled in the valves using solid TPE disc seals. h aerfea
of nine teats vfth pressurfsatfon times of up to four (4) days resulted fn
solenoid operated valve trip tfmaa navar exceeding 1.3 seconds.

A different aet of discs vere installed fn the valves. This sat had Stellfte
No. 6 faces and seals coaefatfng of EPR 0-ringe Vfth carbon filled TEE cover
rfngao The uee of Stallfte vaa an attempt to lengthen the useful 1ffs of the
valve seat. This caubfaatfon actually prevented the valves from opening until
the preraure vaa dropped substantially. Xt vaa suspected that Che Xrfctfoa oi
tha dfac/seat mater&1 combination and not the assi materials caused
bahavfor.

The previously used discs (which are 17&F8 steel) vere machfned to accept the
combination EPR/TPE seals. hfter holding pressure for approximately 17 hours,
the valves cycled vfth a trip time of 0.4 seconds. See figure 3 for a trace of
that teat.

To assure that cothfng unracognfsed had chaaged, the previously installed ~
0-rfngs ware refnata21ed fn these discs snd teated for four (4) cycles ~

a four (4) hour dvell tfma there wes a 2.4 second ao1enofd. operated valve trip
tfms ~

NeW, RPR 0-rfngs vfth Tefael cover rfags vere installed fn the ssms dfaca.
Tsfael vss of fnterast because of fts greater resistance to radfatfon.
valves faQed to open under pressure usfns this seal combfastfoa.
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Investi ation Continued

The EFR/TpE combination vas again installed in the discs. After sMtsan (16)
hours under pzassuzs the de1ay vas 0.4 seconds, After three (3) days, attar
five (5) days and atter tvalva (l2) days th» solenoid operated valve trip time
vas 0,3 seconds.

Ihuing s test of the valves at tha manufacturer's (Target Rock Corporation}
lsboratozy St vas demonstrated that the application of a high side load, simu-
lating seismic loads, vould result Sn a slov valve opening, The installation
of a spscaz in the disc return spring cavity solved the problem at that sita.
Duplicate specsrs vere installed Sn the valves on the teat actuator Sa Vrsntham.
PollovSag a 6,5 hour dvell time at pressure the solenoid operated valv« trip
time vss 1sss than 0.2 seconds'he actuatoz is pzosaotky undozgoing a thirty-
'ght (38) day teat under pressure after vhich the tzip time vie. again be
measured.

5. Conclusions

The primary contributor to the variation Sn speed of actuation of the solenoid
operated valves appears to be the friction oi the disc seals.

Tests of the ozigizLal EPR 0-zing disc seel shoved that cycle times exceed the
required 3 to 5 seconds.

KPR seals on the main cylinder's piston substantia11y reduce tha operating
frequency of the make-up pump.

Tests using sn I'R 0 ring vith TPR cover ring Sn the solenoid operated valve
disc results ia operating cycle times vithin the required 3-5 seconds,

Increased apzO~ force on the disc results in squally fsat or faster zasponse
than the unmodified spring.
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SUBJECT TARGET ROCK SOV SEISMIC QUALIFICATION DATE

~Qe

12177

October 26, 1986

FROM C.E. Crocker

TO E.R. Klein CC M. Fachada
M. Durka
General Files/cmk

As you requested, provided below is a summary of the seismic/dynamic
qualification of the 2 inch Target Rock solenoid operated valve.
This is provided to document closure of the open item in Section
4.2.1.1 of the Final 58.55(e) Report on the Hydraulic Actuator.

The original MSIV actuator assembly was qualified by test under
the vendor's qualification program. It was determined that
the modification done to the MSIV actuator assembly did not
jeopardize the seismic/dynamic qualification test. The variation
in weights and stiffness will not significantly affect the dynamics
response of the actuator assembly, and thus the seismic/dynamic
qualification of the modified MSIV actuator assembly has been
maintained.

The original MSIV actuator assembly did contain Target Rock
2 inch SOVs and was part of the qualification testing. However,
the SOV originally was not required to function during a DBE.
The qualification testing verified that the SOV did function
before and after DBE. Since the present design requires the
SOV to function during the DBE, a qualification of the oper-
ability of the SOV had to be established.

To establish the qualification and operability of the 2 inch
SOV, SWEC has developed the seismic/dynamic requirements at
the SOV location, utilizing both the qualification recorded
test data and analytical methods. Target Rock has established
the seismic/dynamic qualification and operability of the 2 inch
SOV by tests and similarity analysis. In order to envelope
the NMP2 seismic/dynamic loads, an additional operability test
was required. The operability of the SOV was demonstrated by
subjecting the SOV to design pressure, with an equivalent static
load applied, and then actuating the SOV under these conditions.

This test has determined that the insertion of a spacer is required
in the SOV which will increase the spring pre-load and improve
the response time. The operability test was repeated with the
spacer in place and successfully demonstrated the operability
of the SOV with a response time less than 1 second.





The above establishes the seismic/dynamic qualification and
operability of the Target Rock 2 inch solenoid valve. Calculations
and test reports are available for review.

C.E. Crocker
Project Engi r

Concurrence:
A. Blum
Head Seismic Qualification Engineer
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2, Procedures Continued)

2,4 Testin Continued

2.4.4 Attach cylinder to load simulator and cycle through pull stroke
maintaining 1500 psi throughaut full stroke, Cycle five (5)

times.'xamine

autside of cylinder tharaughlyl no external leakage is
permissible,

Upon completion af five (5) cycles, attach a tube from ths cap part af
cylinder ta a graduated beaker. Fill the tube vith the test fluid,
Pressurise the head port ta 1500 pai, Measure floe through the tube
far five (5) minutes. Flov into beaker shall not exceed 0.5 cubic
inches per minute.

2.4.5 Each cylinder shall be marked vitb a unique aezial number

2.4.6 Hydra-Line shall submit a test report including the follcnring
information vitb each cylinder shipped:

Tester'e signature and date
Customer purchase order number and cylinder serial number

Hydraulic fluid used during test
Results of hydrostatic test
Results of 100 cycle break in
Results of five (5) cycle load teat
Actual leakage observed folloving load test

The pzessure boundary integrity shall be observed and recorded
verifying na leakage following each test.

3 ~ 1 A Certificate of Compliance of materials is required with each cylinder
Certificate shall zeferencs cylinder aerial number.

3.2 Teat report required (reference Paragraph 2.4.6).

3.3 10CFR21 applies.
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1. Testing to he perforsed on hydraulic teat stand eaini Sate Coraiag 8290-ZOO

fluid or ~uivalent.
2 Hydrostatics?ly test rod nnd cay end of cylinder assesbly at 2250 psi for ~

(13 IEinete. Ro visible 1eatuqya allosed.
3 Cycle cylinder 100 tines for break-in. Bold 1500 psi pressure at end of each

stroke and examine rod eod. Oil collar on rod shall aot exceed l)32 vldtla
4. Attach cylinder to load siaslator aud cycle through pell stroke aaiataiaiag

1NQ pst throaaghmt full stroke Cycle five (5) tises Ihcaetne outside of
cylinder thoxeughiy - no external leakage is peaabasalle.

Lfter fire (5) cyc1es, attach a tube froa the cap port of cylinder to a
graduated breaker. pressurize the head port to 1506 psi. 5easme flu
through the tube for ans (l) afuute. Flew into beal~ shall aot exceed
ose&alf (.5) csbic inches per Iiiaste over a five «tmate period.

5 Kacb cyl1nder shall be aarked with a unique serial nusber.
S. Sydro-Line shan sabait a test report Rag,iaeerfag AM f24 iacludfag the folhwieg

icforsatioe vitlL each cylinder sLipped:
,- Tester.'s sigaature sad date- Customer prochase order nusber and cyliader serial ~r- 'Type of silicon fluid «sed durfag test- Results of hydrostatic test- Ieselts of lOO cycle break-ia- Resalts oE five (5) cycle loaf test
—Actual leatage observed folleariag losel test

The pressure boundry iategrity shall be observed snd recorded verifyiag no leakage
fo1Loeiag each test

Each cylinder te here a aaaber stsIIpeik after the serial
susber (i e. WM1+WH-2,<KS 3,etc.) to distiogaish each
cyliwder. Test reports wet be irked accordion@. ~ 3 acbee r min 10 2
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