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PART | - RECORDS RELEASED Ol NOT LOCATED (See checied bores
agency records submect 10 the 'squest have been located

REQUESTER

BAGMIONAl Bgency '8cOIas SubWC! 10 the request have been located

Agency records subect 1o the request tha! are wentfied in Appendis C ate already avalabie 10/ pubhc inspection and copywng in the NRC Public Document Room
11717 M Street. N W Washington, OC

| Agency records subsect 10 the request thit are dentifed in Appendi D' a'e beng made avalable 'or pubiic nspection and copyng n the NRC Public NDacument

X |Room 1717 W St-eet N W Washington. DC, in a folder under this FOIA number 272 requester name
4 T TS AN R . A . S

The nonpropnetary version of the proposalis! that you 3greed 10 Jccep! n 3 telephare Onversation with 3 member of my $1at s now beng made avadebie for pUbLc nspecton
lohd coving at the NRC Pubic Document Room, 1717 M Sureet, N W Washington OC . in a folder under vN: FOVA fumbed and requester name

EPem— M—

| Enclosed & iInformation on how you may oblain access to and the charges 101 copyng 'ecords placed in the NRC Pubic Document Room. 1717 H Street. N'W . Washington OC

Agency records sbmect o the reques! are enciosed Ary apphcable charge for copwes of the records provided and paymen! Drocedures ¥e NOeC N the comments $ector

| Records subject 10 the request have been referred 10 another Federal agencyies! 107 revew and dwect (8SPONSE 10 you

- e —————— —

| In view of NRC's response 10 ths request no further acuon @ beng taken on appeal ener dated

! ¢

e — ———————— ——— s————
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PART Il A - INFélMATION WITHMELD FROM PU.LIC DISCLOSURE

4
ICmmm Information in the requestsd records 8 beng withheld from pubiic disclosure pursuant 10 the FOIA axemptions described in and for the reasons mated in Pan || sec
[tions B. C. and D Any reieased portions of the documents for which only pan of the “ecord is being withheld are beng made available for public INspection and copying »
x ltho NRC Public Document Room 1717 H Street. NW.  Nashington. DC n 2 fouder under the FOIA number and requester name

Comments

*Copies of Appendix D records are being made available at the Local Public

Document Room maintained in the Perry Public Library, 3753 Main Street,
Perry, Ohio.
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FREEDOM OF INFORMATION ACT RESPONSE Foa numeeris  88=165 oare JUN 13 1988

" PART 118 APPLICABLE FOIA EXEMPTIONS

Records subject to the request that are described in the enclosed Appendices . E ... are being withheld in thew entiraty ot in part under FOIA
Exemptions and for the reasons set forth below pursuant to 5 U § C. 552(b) and 10 CFR 9 5(3) of NRC Regulations

1. The withheld information 8 property classdied pursuant 1o Executive Order 12356 (EXEMPTION 1)

+ The withhela informaton relates solely 10 the ntemal personnel rules and procedyures of NRC (EXEMPTION 2)

3 The withheid information 8 specfically axempted from public disclosure by statute indicated  (EXEMPTION 3)

]Soﬂ-on 141145 of the Atomic Energy Act which prohidis the disciosure of Restricted Data or Formerty Restricted Data 42 U S C 2161.2165)

5« ton 147 of tha Atomic Energy Act which prohitats the disclosure of Unclassified Sateguards Information (42 U S C 2167

4 The withheld information i 2 trade secret of commercal of financal nformation that s beng withhelo for the reasonis) indicated (EXEMPTION 4)

The information 8 considered 10 be confidential business (propnetary! nformanon

The information is consicered o be propretary informaton pursuant to 10 CFR 2 70iait1)

The information was submitted and recenved in confidence from 3 foregn source pursuant to 10 CFR 2 7301d12)

5 The withheld information conmsts of nleragency o Ntrsagency records that are not avadable lmoug: discovery duning ktigation  Deciosure of predecisional information
would tend 10 nhibit the open and frank exchange of Jeas essential 10 the deliberative process @ records are wathheld in thew entirety. the facts are inextricabdly
ntertwined with the predecsonal niormaton YMmuom'ww‘wmm'mwwﬂmmtmwdm'mmmon
nrect InQuary nto prececsong process of the agency (EXEMPTION §)

6 The withheld nformation & exemptec from public dsciosure because its disclosure would result in a clearly unwarranted invasion of personal privacy. (EXEMPTION 6)

7. The withheid information conssts of nvestigatory records compded for law enforcement purposes and s being withheld for the reasons! indicated. (EXEMPTION 7)

TWM nterfere with an enforcement procesdng because it could reveal the scope duection and tocus of enforcement eforts and thus could
POSSiDly Miow them 10 ake AChon 10 sheld potential wrongdoing or 3 viciation of NRC requirements from investigators [EXEMPTION 71A))

Dusciosure would constitute an urmaarranted nvasion of personal privacy (EXEMPTION 2(CH

| The information consists of names of ndividuais and other infarmation the disclosure of which would reveal \denties of confiderts sources (EXEMPTION 7(D))
P |

PART 11 C - DENYING OFFICIALS

Pursuant to 10CFR 9 9 and or 9 15 of the U § Nuclesr Reguistory Commission regulations. it has been determined that the int.
And that s produchon o disciosure § CONtIadry 10 e public interes! The persons responsibie for the denial a
Division of Rules and Records Office of Admenstraton for any derals that may be appealed 1o the Execy

OrMBton withheid 8 eaemp!t 11om produchion or Gecioiu’e
re those oMiciais entified below a8 Cenying officuals and the Dwector
tive Dvector for Operations (£00

DENYING OFFICIAL TITLE OFFICE RECORDS DENIED APPELLATE OFFICIAL
5 2 SECRETARY €00
ir. Bert Davis Regional Administrator X
S35 App. E
Reg—1it

|
+
T

PART || D - APPEAL RIGHTS

The Canial by each denying official identified in Part i C may be appealed to the Appeilate Official identified in that section Any such appeal must be in
writing and must be made within X) days of recest of ths response. Appeals must be addressed as appropriate to the Executve Director for Operations of to
the Secretary of the Commission, U S Nuclear Regulatory Commission, Washington, DC 20565, and should clearly state on the envelope and in the letter
that 1t is an ~Appeal from an Intial FOLA Decision ™

NRC FORM 484 (Part 2)

e FOIA RESPONSE CONTINUATION = ° NUCLEAR REGULATORY CoMMISSION



10.

11,

12.

13,

14,

18,

Date

11/09/87
11/12/87
11/13/87
11/23/87
11/25/87
11/30/87
11/30/87
12/04/87
12/08/87
01/22/88
02/10/88
02/12/88
02/19/88
03/18/88

11/13/87

Appendix C
Records Available in the PDR

Description

Ltr Cleveland Electric I1luminating Company to NRC
ACCESSION NO. 8805130239

Ltr Cleveland Electric I1luminating Company to NRC
ACCESSION NO, 8711240094

Ltr Cleveland Electric I1luminating Company to NRC
ACCESSION NO. 8711200278

Ltr Cleveland Electric I1luminating Company to NRC
ACCESSION NO. 8712040317

Ltr Cleveland Electric I11luminating Company to NRC
ACCESSION NO. 8712030169

Confirmatory Action Letter
ACCESSION NO. 8712070041

Ltr Cleveland Electric I1luminating Company to NRC
ACCESSION NO. 8712070358

Ltr Cleveland Electric I1'uminating Company to NRC
ACCESSION NO, 8712110227

Ltr NRC to Cleveland Electric 11luminating Company
ACCESSION NO. 8712140480

Inspection Report No., 50-440/87024(DRS)
ACCESSION NO, 8802030312

Inspection Report Nc. 50-440/87027(DRS)
ACCESSION NO, 8802160330

Ltr Cleveland Electric 11luminating Company to NRC
ACCESSION NO, 8802180163

Inspection Report No. 50-440/87027(DRS)
ACCESSION NO, 8802160330

Ltr Cleveland Electric I11luminating Company to NRC
ACCESSION NO. 8803220099

Ltr NRC to Cleveland Electric I1luminating Company
ACCESSION NO. 8711190227

FOIA 88-165



o O

10.
11.
12.

13.
14,

185.

16.
17.

18,
19.

20,

Date

Various dates
10/29/87
10/29/87
10/29/87
10/30/87
10/30/87
Undated

11/87

11/87

11/02/87
11/02/87
11/03/87

11/03/87

Yarious dates
11/04/87

11/05/87
11/05/87

11/05/87
11/05/87

11/05/87

Appendix @ FOIA 88-165

Records Being Placed at the PDR & LPDR

Description

Various work orders, logs and reports (328 pages)

Report Evaluation Form/RI1II Tracking System (1 page)
Condition Report (5 pages)

Event Notification Worksheet (2 pages)

Daily Report Region II1 (1 page)

Reportable Event Number 10515 (1 page)

Handwritten Partial Sequence of Events (2 pages)

Perry Power Plant Photos of MSIV Inspection Due to
Slow Valve Closure (44 pages)

Sequence of Events and Operator Actions (2 pages)
Daily Report Region I11 (1 page)
Daily Report Region I11 (i page)

Preliminary Notification re: Shutdown Recause
of Excessive MSIV Closure Times (1 page)

Event Notification Worksheet (2 pages)

Slow Strokes/MSIVs w/various documents from Cleveland
Electric (54 pages)

Confirmatory Action Letter A, B, Davis to M, R, Edelman

(1 page)

Quarantine List of Main Steam Isolation Valves (1 page)

Memo J. P. Eppich to K. R, Pech re: Relationship of
MSIV Air Pack Vendors w/attachment (2 pages)

Sequence of Troubleshooting Plant (6 pages)

Memo E. G. Greenman to R. D. Lanksbury re: AIT Charter
w/AIT Charter (3 pages)

Perry Nuclear Power Plant Work Orders (16 pages)



el;
22.
23,
24,
25,
26.
4 A
28.
29.
30.

31,

32.

33,
34,

Date
11/05/87
11/05/87
11/5-6/87
11/06/87
11/06/87
11/06/87
11/06/87
11/06/87
11/06/87
11/06/87

Undated

Undated

11/07/87
11/07/87

Appendix D FOIA 8B-165

Description
MSIV Forced Shutdown Recovery Plan (1 page)

Draft evaluations an  actions (7 pages)

Plan of the Day (15 pages)

AIT Action Items (3 pages)

Perry Nuclear Power Plant Work Orders (114 pages)
Nuclear Quality Assurance Dept Inspection Rpt (2 pages)
Nuclear Quality Assurance Dept Inspection Rpt (6 pages)
Nuclear Quality Assurance Dept Inspection Rpt (3 pages)
Nuclear Quality Assurance Dept Inspection Rpt (2 pages)

Memo F. A. Kearney to M, W. Gmyrek re: Training
Procedures Relative to Failure of MSIV Closing Events
w/attachnents (12 pages)

Analysis of loading on steamlines w/attachments

a. 11/6/87 1tr 7. R, MzIntyre to J. Eppich re:
effects of isolation of 3 main steam lines

b. 11/6/87 memo J. E. Meyer to J. P. Eppich
re: main steam line design

(4 pages)

Perry Nuclear Power Plant Evaluations of Single MSIV

STow Closure w/attachments

a. 11/6/87 1tr D. D. Jones to G, Rhoades re: estimate
of mass flows for treak outside of containment

b. 11/6/87 1tr M. M, vaselus/J. lcannidi to K. R, Pech
evaluation boundary dose with a single MSIV closure
at 18 seconds w/calculations

¢. 11/4/87 memo L., S. Burns to T, R, McIntyre
re: effect of isolation 4elay or failure in one
steamline

d. 11/4/87 memo T. R, McIntyre t. J. P, Eppich
re: MSIV closure testing

(20 pages)

Perry Nuclear Power Plant Work Orders (13 pages)

Nuclear Quality Assurance Dept Inspection Rpt (2 pages)



35.
36.

38.

39.
40,

4z.

43.

LT

45,
46.

47.

48.
49,

50.

51.
e,
53.

Date

11/07/87
11/07/87
11/08/87

11/08/87
11/08/87
11/08/87
11/08/87
11/09/87
11/03/87

11/09/87

11/09/87
11/09/87

11/09/87

11/09/87
11/10/87

11/11/87
11/12/87
11/12/87
11/13/87

Appendix D FOIA 88-165

Description
Step Description (12 pages)
Sequence of Troubleshooting Plan (15 pages)

Preliminary Results Summary: Instrument Air at MSIVs
(4 pages)

Nuclear Quality Assurance Dept Inspection Rpt (2 pages)
Nuclear Quality Assurance Dept Inspection Rpt (2 pages)
Nuclear Quality Assurance Dept Inspection Rpt (3 pages)
Draft Root Cause Analysis Executive Summary (61 pages)
Perry Nuclear Power Plant Work Order (30 pages)

Memo K. Matheny to V., Concel re: MSIV ASCO Solenoid
Valves (1 page§

Memo J. P. Eppich to G. G. Rhoads re: MSIV Closure/
Scram Test w/attachments

a. 11/6/87 1tr T, R, McIntyre to J. Eppich
b. 11/6/87 memo J. E. Meyer to J. P. Eppich
re: Main Steam Line Design (4 pages

AIT Ac*ion Items (3 pages)

Memo K, Matheny to W. Kanda re: MSIV Temperature
Monitoring w/handwritten notes and sketches (6 pages)

Ltr M. R, Ecelman to A. B, Davis w/Executive Summary
(€ pages)

Root Cause Analysis Executive Summary (69 pages)
Memo E. G, Greenman to H. G, Miller re: Transfer
of Lead Responsibilities - Main Steam Isolation
Valves (MSIV) at Perry (1 page)

Oraft evaluation and actions w/fax request (9 pages)
Oraft evaluation and actions w/fax request (9 pages)
Draft evaluation and actions w/fax request (5 pages)

Ltr M, R, Edelman to A. B. Davis w/enclosures (10 pages)



54,

56.

57.
58.
59,
60.
61.

62.

€3.
64,
65.
66.
67.
68.
6S.
70.
71.
12,
13,

74.

Date

11/23/87

12/02/87
12/30/87

Undated
Undated
Undated
Undated

Undated

Undated

Undated
Undated
Undated
Undated
Undated
Undated
Undated
Undated
Undated
Undated

Undated

Undated

Appendix D FOIA 88-165

Description

Perry Nuclear Power Plant, Task 3 Solenoid Valve
Environmental (Thermal Endurance) Test Plan (26 pages)

Report on Particles - Instrument Air at MSIVs (4 pages)

Ltr A, Kaplan to A. B. Davis w/Final Report MSIV
3-Way Dual Solenoid Valve Failures (82 pages)

ISEG Review of R61 & C91 for MSIV Failure (78 pages)
Figure M47-1 Steam Tunnel Cooling System (1 page)
Class 1E Solenoid Valves (1 page)

Handwri.ten note (1 page)

ASCO Installation and Maintenance Instructions
General Purpose and Explosion-Proof Solenoids (5 pages)

ACCO Installation and Maintenance Instructions
3-Way Nuclear Power Plant Solenoid-Operated Pilot
Valves (6 pages)

Description of valves (2 pages)

Handwritten Sequence of Events (33 pages)

STI package for test on 10/24/87 (21 pages)
Reportability Review (1 page)

History (1 page)

Schematic Control Diagram (1 page)

Valve drawings (2 pages)

Work order description and summary (3 pages)
Handwritten outline (5 pages)

System desian (1 page)

ASCO 1E printouts w/drawing and bill of
material (13 pages)

Various drawings (46 pages)



Description

e det———

Memo C. E. Rossi to H. J. Miller re: Transfer of
perating Event Long-Term Followup w/enclosures
.FR 87-172, EFR 88-02 AC 67092 (14 pages)

V‘?n-l—\ Z: ; wreenman to

senior Management Meeti

currence

Fde ~
de im¢ > pag

Edward Greenman,

e
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Jec

- Main Steam Isolation

Mirra 4
urray

+ .

I}

va

lve

<
>




Appendix E FOIA 88-165
To be withheld entirely
Date Description Exemption

1. Undated "Pre-Decisional Talking Paper”(3 pages) 5






Telephone (419) 248.1111

Cosmos Broadcasting Corporation
aces amae P

FREEDOM OF INFORMATION
March 7, 1988 ACT REQUEST

FOTA- #7168
Freedom of Information Officer @ 'd 3 '// "’f/

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

FREEDOM OF INFORMATION REQUEST
Dear Sir or Madam:

This is a request for information under the provisions of
the Freedom of Information Act as amended (5 U.S.C. 552).

1 request a complete and thorough search of all filing
systems for all records or documents maintained by your
agency pertaining to an incident that occurred at the Perry
nuclear power plant in Ohio.

The incident involved problems with closure of main steam
isolation valves. The test that found the problem started
on Oct. 29, 1987, and the plant was shut down on Nov. 3, 1987,
because of the valve problem.

1 am seeking copies of any and all documents related to
this incident. These documents include, but are not limited
to, utility reports on the incident and its causes; daily
operating reports for the plant for the days in question;
correspondence between the utlity and the NRC about the
incident; any internal NRC reports or documents about the
incident, including minutes of any internal NRC meetings
at which the incident was discussed; and any reports by
outside consultants about the iacident,

I am making this request in my capacity as a news reporter
for WTOL-TV. I hope to use the requested information for a
news story.

If all or any part of this request is denied, please cite
the specific exemption(s) which you think justifies your
refusal to release the information and inform me of your
agency's administrative appeal orocedures available to me
under the law.

1f there are any fees for searching for, or copying, the
records 1 have requested, please supply the records without
informing me if the fees do not exceed $50.00.




Freedom of Information Officer
Page 2

As you know, the Act perm.ts you to reduce or waive the
fees "if disclosure of the information is in the public interest
because it is likely to contribute significantly to public
understanding of the operations or activities of the government
and is not primarily in the commercial interest of the
requester." I believe that my request fits this category,
and I therefore ask that you waive any fees.

I would appreciate your handling this request as quickly
as possible, and I look forward to hearing from you within
10 working days, as the law requires.

Sincerely,

\L\\-ﬂ
Bruce Ma%well

Reporter



PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE--PNO-111-87-138 Date November 3, 1987

This preliminary notification constitutes EARLY notice of events of POSSIBLE safety //4;2
or public interest significance. The information is as initfally received without —
verification or evaluation, and {s basically all that is known by the Region Il

staff on this date.

Facility: Cleveland Electric I11luminating Licensee Emergency Classification:
Company Notification of an Unusual Event
Perry Alert
Perry, OH 44081 Site Area Emergency
General Emer?ency
Docket No. 50-440 X Not Applicable

Subject: SHUTDOWN BECAUSE OF EXCESSIVE MSIV CLOSURE TIMES

At 1:38 p.m. (EST) on November 3, 1987, the licensee inftiated an orderly reactor shutdown
from§3 percent power after two Main Steam Isolation Valves (MISvs) failed to close during
testing within the required Technical Specification limits. The remaining six MSIVs closed
within the 3 to 5 second requirement. There are two valves in sequences on each of the four
Main Steam Lines, one valve inside the reactor containment and one valve outside the containment,
The valves that did not meet the closure time were both on the "D" steam 1ine -- the inbpagd
valve closed in 18 seconds and the outboard valve ha¢ not closed within the two minutes®¥the
control switch was in the close position. The tests were observed by the Resident Inspectors.

Subsequent tests of the two valves resulted in closure times within the Technical Specification
limit.

During testing on October 29, three valves did not meet the closure limit -- the two valves
on the "D" line and the outboard valve on the "B" line. Subsequct cycling of the valves
provided acceptable time responsgs.

( 6,‘72
An Augmented Inspection Team,is being dispatched to the plant site to review the circumstances
and passible causes of the MSIV closure problems. The team will consist of the resident
inspectors and personncl from Region I1I! (Chicago) and the Office of Nuclear Reactor
Regulation. A Region IIl Supervisor will head the team.

Region II1] will issue a Confirmatory Action Letter to the licensee documenting the licensee's
agreement not to resume operatifon of the plant without concurrence of the Regional Admin‘strator,

The State of Ohio will be notified.

Region 111 was informed of the test resuits and shutdown at 1:15 p.m. (EST) by the licensee.
This information is current as of 2:30 p.m, (EST).

CONTAZT: R. Knop (FTS 388-5547) M. Ring (FTS 388-5602)

DISTRIBUTION:

H. St. EDO NRR E/W Willste Mail: ADM:DMB
Chairman Zecn PA I1E NMSS DOT:Trans only
Comm. Roberts ELD OlA RES

Comm. Bernthal AEQD NRC Ops Ctr

Comm. Carr

Comm. Rogers

RI111 Resident Office
Licensee: {Corp. Office - Reactor Lic. Only)

ACRS SP Regional Offices

SECY

CA INPO NSAC V
POR

Regfon 111
Bev  Bunmnet 1007
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Docket No. 50-44C
Docket No. 50-¢i]

The Clevelan¢ Electric 11luminating
Company
ATTK: Mr, Murray R, Edelman
Vice President
Nuclear Group
Post Office Box 5000
Clevelans, 0 44101

.
Gf’tr?"'"

This letter confirms the telephone conversetion on Novemder 3, 1987, beinis
Mr. Greentar and cthers of this office anc Mr, A, Kaplan of your sraff
regercing the Mair Stied” 1solation Valve (MSIV) faliures ocurrin: LA
Perry N.clear Power Plant Unit 1 on Nove Ser 3, 187, With regerd 10 the
patters discusses, we understand that you will:

1. Take those y:tions necessary to ensure that complete documentary evicenic
of the "as founc' condition of equipment being inspectec s meintainec,

2. Provide a step by stef troubleshonting progren to estadblish the root
ceuse of the MSIvs failure to meet acceptance eriteria,

het @isturt ary comporents that offer @ potential for beiny the rot.
cause including power sources, switches, sclercids, and the air Syster
girectly feeding the MISVs urti) that action is approved by the N AT
tear leacer,

&, Except os dictated by plant safetly, acvise the NRC AIT Leader pricr tc
conducting any troubleshooting activities. Such motification should
be provided soon enough to aliow time for the team leader 1o assigr an
fnspector to observe activities,

5, Submit to NRC Region l\l a forral report of your findings and convlusions
within 30 days of re.eipt 2¢ ihis Tetter,

Kone o° these actions shoild be construed to take precedence cver actions
which you feel necessary to Insure plant and personnel safety.

We alsc understand that Perry Nuclear Power Plant Unit 1 will not be made

critica) without the concurrence of the Region 111 Regional Administrator or
his designee.

AL

CONFIRMATORY ACTION LETTER




The Clevelang
Compary

Please

abive.

cc:

F. R, Steac, Manager,
Plart Tecrrice) Dep
. b Lyster, Minager
Creraviers Deperime

eniante uRt ACTION LETTER

Electric Muminating 2 NOVE 1687

Sincerely,

Tet me know imreziately 1f your understanding ¢iffers from thas ge- ot

QB.b2—=

A, Bert Davis

Regiona! Aaministrator

Perry
drtment

y Perry Plant
nt

Ms. E. M, Buzze' 1, Genera!

Supervisire Erzinge
arg Comrliance Sect
CO/DCB (R!DS)

Licensing Fe( Mitager

ro Licensing
on

ent Branch

Res‘cert Krspe:tc'. Ril!

Hircld . Kohr, Ohie

Terry V., Lodge, Ese.

vames W, kerris, Stat

Robert ™, Ou111'n, Oh
Depariment of Healt

Stete of Ontp, Public
Vtilities Corissie

J. M. Taylor, DiD3

¥ » !.‘F’QJ. LLH

Jo Liederman,

R. Cooper, EDC

V. Lerring, N3:

F. Mirag)ia, NRR

G. Holahar, NRE

M. Virgilic, NRR

J. Partlow, NRR

K. Connaughton, SR)

J. Strasma, R}

£Pk

¢ of Ohio
io

.

r

CONFIRMATORY ACTION LETTER




UNITED STATES
NUCLEAR REGULATORY COMMISSION

REGION 1
799 ROOSEVELY ROAD
GLEN ELLYN ILLINOIS 0137

MY s 1M

MEMORANDUM FOR: R, D, Lanksbury, Team Leader, Perry Augmented Inspection

Team (AIT)

FROM: Edward G. Greenman, Deputy Director, Division of Reactor
Projects

SUBJECT: AIT CHARTER

Enclosed for your implementation fis the Charter developed for the
inspection of the events associated with the Perry MSIV fatlures which
occurred on October 29 and November 3, 1987, This Charter was prepared in
accordance with the NRC Incident Investigation Manual and the draft AIT
lementing procedure issued for use on October 2, 1987, As stated, the
oy the AIT are to communicate the facts surrounding this event
y1 and headquarters managemert, to identify and communicate any
afety concerns related to this event to regional and headquarters
: ement, and to document the findings and conclusions of the onsite
inspection. I1f you have any questions regarding these objectives or the
enclosed Charter, please do not hesitate to contact either myself or
R. Knop of my staff,

ZE;L“*4/$<7‘//;Z~'rvv-1./’

Edward G. Greenman, Deputy Director
Division of Reactor Projects

Enclosure: AlIT Charter

cc w/enclosure:

. B, Devis, RIII

. J, Paperiello, RIII
Miraglia, NRR
Partiow, NRR
kossi, NRR
Holahan, NRR
Lanning, NRR
virgilio, NRR
Cooper, EDO

. Connaughton, SRI

B

¢

F.
J.
C.
6.
W,
M.
R.
K
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Perry MSIV Stroke Time Failure

Augmented Inspection Team (AIT) Charter

Investigate:

OO S WM -

| 44

:
l
A

i,

145
|

Failure of MSIVs to close/close within Technical Specification limits,
Safety Significance, Root Ceuse(s),

Interaction of prior maintenance activities to the event.

Safety implications {f actua! Group 1 fsolation signal had been present.
History of any previous problems.

Broader Implications e.g. other systems, other valve/components,

Event Reporting.

Conclusions,

Questions for Perry AIT

l‘
Fatlure of MS1Vs to close/close within Technical Specification limits.
(10/29/87 and 11/03/87)

1.17 What was the sequence of events?

1.¢ What were the closure times generated during the surveillance? -

1.37 What operator actions were taken during the event? Were they -
appropriate?

1.4° 1s there a history of any previous problems (e.g. 10/29 event, etc)
with the MS]IVs?

/

. up per destyn-during the SurvelTlanzes? =
1.6” wWhat additional testing was being performed?

Safety Significance, Root Cause(s).

42
2.1 Was there any immediate safety significance from this event? [f -
of > so, what was significant?
2.2 What was the root cause of the event?

Interactions of maintenance activities to the event,

.1 What is the past and present maintenance history of the MSIys?

2. What 1s the maintenance history of the Service Air (SA) and .
Instrument Afr (IA),

.3 What testing was performed as the result of maintenance activities? -

.4 What is the material condition of the affected valves and inter-
connected instrument air and control systems as 1t would affect the
valve closure function?

w e ww

Safety implications {f actual Group I isolation signal had been present.

4.1 Does the licensee have proceduresin place to handle this event?
4.7 Are they adequate?
4.3 MHave the operators been trained on them?



45 4.4 Does the accident analysis bound this event?
ke 4 4.5 What actions were taken by the operators? -
& 4.6 Was the event properly categorized? -
4.7 Hes the q*vrnt reported as required? -
s PA¥ ntt’n o mx\-* steamlines, with &dov«b + \open .
5. History o) any previous problems. Cet)
ss/ 1 Have there been previous events similar to this? ~

HO
2. 1f there were previous events was the licensee aware of them? -
3 If not, why not?”
.4 Is there information available on cther similar events? -
5.5 Have there been any IEIN's or IEB's {ssued or sfaflar Subjects?”
5.6 Is there information avaiable from other sites of similar problems?

5.
5
5.
5

6. Broader Implications.

.1 Is a IEIN or IEE warranted or a result of this event? “w-
.2 Are there other valves or instruments that require investigation? - 1
&. .3 If the probiem 1ies external to the MSIV's, are there generic
ifmplications? e.g. for other plant systems or other plants with
same components. Yes

(e

0(0074

7. Conclusion.

.1 What corrective actions are proposed, and are they adequate?
.2 Examine generic implications to other plants and advise NRC

\ management subsequent to the site inspection.

v 7.3 Document inspection findings in accordance with drcft manual
chapter 0325.

\)\l
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Serving The Best Location in the Nation

Murray R. Edelman PERRY NUCLEAR POWER PLANT

| VICE PRESDENT
NUQLEAR

November 9, 1987
PY-CEI/O1E-0288 L

Mr. A Bert Davis

Regional Administrator, Region III
U.S. Nuclear Regulatory Commission
799 Roosevelt Road

Glen Ellyn, Illinois 60137

Perry Nuclear Power Plant
Docket No. 50-440

Augmented Inspection Team (AIT)
Status and Commitments

Dear Mr. Davis:

This letter provides a preliminary description on the sequence of events,
troubleshooting, and conclusions surrounding the MSIV slow closure problenm.

1t also contains corrective actions and commitments made to the AIT on
November 9, 1987, The formal report required by your Confirmatory Action
letter dated November 4, 1987 will be submitted on or before December 4, 1987.

Based upon the information provided to date, we plan to restart the plant on
November 10, 1987 with your concurrence. If you have any questions, please

feel free to call.
Verytrﬂul,

- ( )
Murray R. Edelﬁ‘/
Senior Vice President
Nuclear Geoup

MRE:njc
Attachment
ce: K. Connaughton

T. Colburn
Document Control Desk
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Executive Summary

On October 29, 1987 the Perry Nuclear Pover Plant vas completing the final
stages of the Startup Test Program. One of these tests involved fast
closing one Main Steat Isolation Valve (MSIV). During this test, the valve
(1B21-FO28D) failed to stroke closed vithin the required time. All other
MSIVs (7) vere cycled in order to verify adequate stroke times. Tvo of the
other MSIVs failed to satisfy the required stroke time.

The three valves that initially failed vere stroked satisfactorily upon
subsequent demand. Based on industry experience involving MSIV control air,
the problem vas attributed to a one time deposit of debris in the respective
solenoids vhich vas exhausted as shovn by the subsequent successful stroke.
The debris vas believed to have caused a delay in the solenoid responses.
Based upon the satisfactory stroke, the valves vere considered operable and
startup testing resumed. Plant management decided to perform the MSIV
stroke tests again prior to the last startup test, the full MSIV isolation
scram. This approach vas discussed vith NRC Region I1I.

On November 3, in preparation for the final =tartup test, additional stroke
timing testr f MSIVs vere performed. During the first stroke attempt, two
of the same h.IVs (1B21F022D, 1B21F028C) that previously stroked slovly,
again failed to close vithin the required time. The valves vere
subsequently recycled satistactorily vithin minutes of their first tests.
Hovever, because the valves again failed to meet the required closure time
on the first attempt, the basis for an isolated failure vas no longer
considered valid. !RC Region III vas informed of the problem. The decision
vas made to shutdown the plant and troubleshoot the problenm.

On November 4, an NRC Augmented Inspection Team (AIT) arrived onsite. A
troubleshooting plan vas established and implemented. The air actuators of
the three valves vhich had e¢xhibited slov closing times vere disassembled
and the inspection results documented. The conclusion dravn is that the
dual solenoids exhibited sluggish action after operating in localized high
temperature conditions. It is felt that steam leaks caused a raised
temperature environment in the vicinity of the sclenoids. The raised
temperatures degraded the Ethylere Propylene Diene Monomer (EPDM) material
causing the solencid to stick or to - sluggish. Corrective actions
included disassembling all 8 MSIV's dual solenoigs, and replaciug or
rebuilding the svlenoids as 2pplicable.



1I1.

II1I1.

Chronology of Events

On October 29, 1987 at 1837 Startup Test Instruction (STI)-B21-025A, "Main
Steam Isolation Valve (MSIV) Functional Test™ vas being performed on
1B21-F022D, the steam line D inboard MSIV. This valve closed in 22.14
seconds. Technical Specification 3.4.7 requires the MSIVs to close in 2.5
to 5.0 seconds. At 2103 and 2106 the D inboard MSIV vas cycled vith closure
times of 3.24 and 2.94 seconds, respectively. All other MSIVs vere then
cycled to verify ~losure times. The B outboard MSIV closed in 11.9 seconds
and the D outboard MSIV closed in 77 seconds. Each vas cycled ygain vith
satisfactory results. Since initial conditions causing MSIV siov closure
could not be repeated, all MSIVs vere declared operable and plant startup
testing continued.

On November 3 at 1150, MSIV fast closure timing vas commenced in preparation
for the MSIV fast closure scram test in accordance vith agreements made vith
the NRC on October 30. At 1157 the D inboard MSIV closed in 18 seconds and
vas cycled again at 1159 vith a closure time of 3.0 seconds. At 1208 the D
outboard MSIV failed to close. A second attempt vas satisfactory at 1213
vith a closure time of 3.4 seconds. The D inboard and outboard MSIVs vere
declared inoperable and placed in the closed position in accordance vith the
requirements of Technical Specification 3.6.4.a. Based on repeat failures a

plant shutdovn commenced at 1330. The reactor vas manually scramme* at
1819.

On November 4, the Nuclear Regulatory Commission (NRC) issued a Confirmatory
Action Letter (CAL) detailing various steps Perry management vas to take and
not to take in preparation for an NRC Augmented Inspection Team (AIT). The
team arrived onsite November 4.

Troubleshooting Activities

Prior *, performing any vork in the field, a troubleshooting plan vas
vritten. Based on the symptoms shown on October 29 and November 3, it was
felt that the component vith the highest probability of causing the slowv
closures ve: i1i& ASCO model number NP-B323A20E dual solenoid found on each
MSIV air actuator. Numerous possibilities existed vhich could have somehow
afifected these solenoids. The troubleshooting plan vas set up to determine
vhat the root cause vas and vhether any secondary problems had an impact.

On November 5 "As Found" conditions vere documented and a more detailed
troubleshooting plan vas developed to establish the root cause of the MSIV
failures and corrective actions necessary to restore the valves to operable
condition. The troubleshooting plan vas agreed to by the NRC AIT. On
November 5 through November 8 various troubleshooting activities vere
carried out.



The first MSIV investigated vas the 1B21-F022D valve (inboard MSIV on "D"
line). Solenoid voltages and solenoid air exhaust port samples vere taken
s the valve vas cycled all results vere satisfactory. Next the field
viring and air lines vere disconnected from the air actuator or air pack.
All connections and pipe openings vere inspected and any discrepancies
noted. The air pack vas then removed from the valve actuator and taken to
the I&C hotshop for disassembly.

The above steps vere repeated for the 1B21-F028B outboard valve and then the
1B21-FO28D outboard valve. Any discrepancy no matter hov small vas
documented for further evaluation. Vhenever possible pictures vere taken of
vhat vas found. The major discrepancies appear to be the folloving:

1. All dual solenoids disassembled have impact marks on the star
shaped disk subassembly and a deep depression (dimple) on the disc
holder seal (EPDM), vith the solenoids of the B21-F028D indicating
the most degradation.

2 Many of the EPDM Body Assembly O-Rings vere hard, flattei.ed, and
adhering to metal surfaces.

3, In the 1B21-F022D valve rust vas found inside the solenoid valve
body, and the B solenoid coil vas badly corroded.

In addition to the component disassembly three types of air analyses vere
performed to determine vhat contribution, if any, instrument air quality may
have had in the failure of the MSIV valves. Filter samples vere collected
to determine particulate matter pre<ent in the instrument air system at the
solenoid and actuator supply points. Varjous unknown substances observed in
or collected from internal component surfaces vere analyzed using infrared
spectrophotometry to deduce origin of naterials found. Grab samples of the
air supply vere analyzed by gas chromatography for hydrocarbon content and
quantification of organic contaminants if present in significant quantities.

The samples collected on filter paper for particulate vere aralyzed under a
microscope. Very small quantities of particles greater than 40 micron vere
identified vhich indicates acceptable air system quality. Therefore, it is a
very lov probability that the particles had an adverse effect upon the
solenoid valve operation. Analyses of the substances collected during
disassembly identified the presence of thread sealant and silicone
lubricant, both of vhich are normally used during assembly of solenoid
valves and air lines. Air supply grab samples indicated no hydrocarbons
present in the instrument air supply.

Based on all the information it appears that the EPDM material used in
various parts of the solenoid vas interfering vith solenoid valve movement.
Thus, the decision vas made to disassemble the dual solenoids on all 8
MSIVs, and refurbish as necessary.



Iv.

Root Cause

The cause of the HSIV delayed closures has been isolated to a failure of the
ASCO dual solenoid valves. This failure is attributed to EPDM elastomer
degradation due to elevated temperatures in the vicinity of the air packs
resulting from steam leaks. The observed hardened dimples on the disc
holder assembly and core assembly hardened elastomer seals is consistent
vith high temperature conditions. Other evidence of localized steam effects
include degradation of the solenoid valve O-rings and observed rust/moisture
discoloration of the 1B21-F022D solenoid coil.

Localized high temperature conditions existed during the plant cycle due to
steam leakage and elevated area temperature indications. Steam leakage is
knovn to have occurred in MSIV 1B21-P022B packing and the MSIV leakage
control system isolation valves. This leakage vas in the direct vicinity of
those MSIV's vhich exhibited slov closure. Steam in excess of 300 degrees F
is suspected of leaking in the direct location of the subject MSIV air

packs based upon the degredation of the EPDM.

Corrective Actions

The folloving evaluations and actions have been or vill be completed prior
to plant startup:

I For the dual (fast closure) solenoid the total air pack wvill be
replaced for the 1B21-F028D valve, and the vhole dual solenoid
vill be replaced on the 1B21-F022D valve. No other solenoids
shoved significant degradation or required replacement. All of
the other MSIV cual solenoids have been rebuilt.

2. For the single (slov closure) solenoid the solenoid vill be
replaced on the 1B21-F028D, since the vhole air pack is being
replaced. Based on the inspection results above, no other
replacements vere necessary.

3. A evaluation has been performed of other ASCO solenoid Class 1E
harsh environment applications in the plant, including those which
may have been subject to the steam leak environment wvhich affected
the MSIV solenoids. The reviev identified tvo normally
deenergized rolenoids vhich do not serve an active safety
function. Work history reviev of all other applications has shown
no solenoid failures.

4,  An evaluation vill be made of other equipment in the vicinity of
the 1B21-F022D, 1B21-F028D, and 1B21-FO28B valves, tv ' sess any
impact that the steam leaks may have had on these com' ~nts.

5. Additional temporary temperature monitoring vill be installed in
the steam tunnel on the preselected sample points in the MSIV
area including the dual and test solenoid bodies. This monitoring
vill be used to evaluate the actual temperature profile of the
complete MSIV actuator assembly and the surrounding area.
Folloving completion of the Startup Test Program, temporary
temperature indication vill also be installed in the dryvell for
monitoring of the inboard MSIVs.



The folloving additional evaluations and actions vill be performed:

1. Further evaluation vill be performed on the exsisting industry
experience and efforts on ASCO solenoid valve failure
investigations. This evaluation vill include such areas as using
different metal, and non-metal materials, and the effect of
hydrocarbons. Possible design improvements, including an exhaust
port screen vill be evaluated. Based on these evaluations a
determination vill be made on future actions including replacement
frequencies.

2. A sampling plan for the solenoid elastomer components vill be
established. Analyses of these components are expected to confirm
that hydrocarbons did not contribute to the EPDM degradation. Dev
point and particulate sampling of the instrument air system vill
continue at the existing test frequency.

A preventive maintenance requirement vill be established for
periodic replacement of the instrument air system prefilters. The
maintenance frequency vill be ccnsistent vith replacement of the
instrument air system after filt:rs. Additionally a generic
precaution vill be added into air system vork orders regarding the
use of thread lubricants and sealants.

An evaluation vill also be mace of the relative physical location
of the air compressors reduction gear vents, and the compressor
air intake, to determine the need for modification, and/or
periodic replacement of the intake filter.

3.  Until the first refueling outage the full closure dual solenoids
vill be checked for proper operation during the monthly slowv
closure check. This vill be performed by fully closing each MSIV
individually utilizing the test solenoid, followed by taking the
control svitch to close, thus verifyirg the proper operation of
the dual solenoid. Also during this time frame the MSIVs will be
cycled individually on a quarterly basis regardless of plant
operating conditions, and the fast closure time verified. On an
interval not to exceed six months an inspection vill be perfor-ed
on a dual solenoid during an outage of opportunity. This
inspection vill verify no degradation of the solenoid valve
internals.




ROOT CAUSE ANALYSIS
EXECUTIVE SUMMARY

This document dcscribes the evaluations performed tc deter-
mine *he cause of events on October 29 and November 3, 1987 when
Perry vnit 1 Main Steam Isolation Valves (MSIVs) failed to fast
close on command. The mos. probable root cause, based on data
currently available, is failure of an Automatic Switch Company
(ASCO) Mcdel 8323 3-way dual solenoid valve. The primary
suspected caus. 1s hardening and dimpling of the EPDM rubber disc
seat material and other EPDM seals, causing the disc holder
assembly to wedge in place when the solencid was de-energized.
Several mechanisms have been proposed that could lead to EPDM
degradation, the most probable of which is a 1lccal high
temperature environment.

This document is organized into four sections. Secticn 1
describes the most probable root cause, and the basis for its
selection as such. Section 2 gives an overview of how the root
cause analysis team reached its conclusions. Section 3 describes
potential component failure modes that could lead to MSIV failure
to close, and finally, Section 4 describes specific failures
within the ASCO Model 8323 valve that could lead to the observed
conditicns, and discusses environmental conditions that could
lead to the failure.

11/09/87




1-1
SECTION 1 MOST PROBABLE ROOT CAUSE

The most probable root cause of the observed MSIV failure to
close is failure of the Automatic Signal Company (ASCO) Model
8323 3-way dual solencid valve to shift from the energized to
de-energized position. within the component, the Ethylene
Propylene Diene Monomer (EPDM) rubber disc seat material was
found to be deformed. A "dimple" (see figure 1 and 2) was found
in the EPDM seat material on the disc holder. This is also
indicative of a general hardening and degradation of the rubber
seals within the valve. If the disc holder sticks to the orifice
the MSIV will not close. Delayed closure is consistent with
de-energizing of the solenoid, followed by sticking of the disc
holder to the orifice for some period of time, when the disc
holder breaks 1loose and allows the air pressure to relieve
through the orifice. Once the air pressure is relieved, the MSIV
will close.

Failure of this component is the only failure that |is
consistent with the observed failure. No other single component
failure will result in a delayed MSIV closure.

The EPDM degradation is most probably caused by exceeding
the temperature limits of the EPDM material. EPDM was chosen for
this application because of its radiation resistance from an
equipment qualification standpoint. Perry has experienced bulk
drywell and steam tunnel temperatures which have approached tech
spec limits during much of the startup test program. Additionally,
steam leaks have occurred in the vicinity of the affected MSIV
solencids. While no data exists to actually confirm that the local
temperatures have exceeded the capability of the EPDM rubber, a
good correlation exists between the location of steam leaks and
the affected valves.

Several other mechanisms have been postulated for the EPDM
degradation, and sufficient data does not currently exist to
absolutely prove or disprove any hypothesis. It is true, howev-
er, that the temperatures near the valves have been close to the
maximum allowable for EPDM material, and this is the most likely
cause.
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2-1
SECTION 2 ANALYSIS TECHNIQUET AND OVERVIEW

Following the failure of the B21-F022"B" and "D" Main Steam
Isolation Valves, a multi-discipline team was convened with the
charter to determine the most likely cause of the problem. This
activity would be useful prior to actuater disassembly and
inspection. The team consisted of senior engineers from the CEI
mechanical and electrical engineering and technical departments,
as well as the architect engineer (Gilbert) and NSSS supplier
(General Electric).

Problems analysis proceeded using standard Kepner-Tregce
(KT) Problem Analysis technigues. The initial thrust of the team
was to determine which equipment failures would cause the failure
of a MSIV to close in the delayed manner observed. An initial
brainstorming session was held to determine potential component
failure which might cause the observed behavior. These potential
failures were then compared with known facts and design condi-
tions, using "is/is-not" technigques to rate the postulated
failures as to probability.

Twenty four (24) potential component failures were initially
postulated. Of these, 19 were rated as unlikely, one (1) as
potential, and four (4) as probable causes. All five of the
potential and highly likely candidates involved either the ASCO
Model 8323 3-way Dual Solenocid Valve, or the air supply to these
components. Specific work items and inspection steps were thus
incorporated in other site action plans to address these
components in detail.

Ssection 3 of this report documents each of the 24 postulated
component failures. It is organized in order of highest to
lowest probability. Each potential cause is described, discussed
and conclusions drawn with regerd to root component failure.

11/9/87



2-2

Following disassembly of the actuator air packs and diagncs-
tic tests on the air supply system, it was determined that the
most likely failure mode was, in fact, the ASCO Model 8323 3-way
dual solencid valve. The suspected cause was dimpling of the
EPDM rubber disc seat material, causing the disc holder assembly
to wedge in place when the solencid was de-energized. The team
was again convened, this time to evaluate the environmental and
design conditions which could be responsible for the observed
component failure.

Analysis techniques similar to those utilized in the compo-
nent evaluation were used to screen the potential causes.
Absolute determination of the root cause is difficult. However,
the most likely condition leading to the failure was local high
temperatures leading to EPDM degradation. Analysis results are
given in Section 4, again describing each of the nine (9)
postulated roct cause conditions and discussion of the ..idence
to confirm or deny the postulated condition as root cause.

11/9/87



SECTION 3

COMPONENT FAILURE DESCRIPTIONS

11/9/87



Potential Cause

Failure of the Part #4 ASCO Model 8323 3-way Dual Solencid
Valve

Riscussion
Failure of the ASCO Model 8323 3-way dual sclenoid valve to

gshift from the energized to de-energized position could
cause the delayed closure event experienced by Perry.

This failure mode has happened in the past due to various
reasons as evidenced by IE Notices 85-17 and 86-57, (copies
attached) and INPO SER 57-85.

conclusion

This failure mode is the most 1likely candidate for root
component failure of the problen. The post-disassenbly
inspection has found dimpling of the EPDM rubber disc seat
material. This could cause the disc holder assembly to
wedge in place when the solenoid is de-energized. This
would in turn not allow air pressure to relieve through the
#3 air port, and preclude MSIV closure.

11/9/87



SSINS No.: 683%

IN 85-17
UNITED STATES
NUCLEAR REGULATORY go?‘;g:ég"[ 4 RECEIVEC
OFFICE OF INSPECTION AND EN MEN
WASHINGTON, DC 20555 MAR 1 2 1985
March 1, 1985 R & DAS

1E INFORMATION NOTICE NO. 85-17: POSSIBLE STICKING OF ASCO SOLENQID VALVES

Addressees:

A1) nuclear power reactor facilities holding an operating license (OL) or
construction permit (CP).

Purgose:

This notice is provided to inform recipients of a potential problem with ASCO
solencid valver that may prevent the main steam isolation valves (MSIVs)

from closing on BwRs and may prevent other safety functions on BwRs or other
types of plants. It is expected that recipients will review the information
for applicability to their facilities and consider actions, if appropriate, to
preclude a similar oroblem occurring at their facilities. However, suggestions
contained in this information notice do not constitute NRC reguirements;
therefore, no specific action or written response is required.

Description of Circumstances:

Cn February 10, 1985, at Grand Gulf Unit 1, one inboard and two outboard MSIVs -
failed to remain shut following manual closure. The problem is now attributed
to failure of the ASCO solenoid valves used to provide fast closure of the
MSIVs in the event of an accident.

At the time of the event, the plant was usin? a slow=closure procedure to
close the MSIVs prior to a drywell entry following a reactor scram. The
procedure calls for one set of solenoid valves to slowly close the MSIVs and
another set of solenoid valves, which are the fast closure solenoid valves used
in an accident, to hold the MSIVs closed. Evaluations and tests performed
subsequent to the event have attributed the problem to the second set of
sclenoid valves (type HTX 8323-20Vv). Each of these solenoid valves contains
two solenoids, one solenoid rated at 16 watts and the other solenoid rated at 6
watts.,

Preliminary test results, to date, have reproduced spurious sticking of the

solenoid actuator of the sclenoid valve when the solenoids are subjected to
temperatures of about 180°F. However, these tests have not been definitive.

8503010448



IN 85-17
March 1, 1985
Page 2 of 2

Discussion:

Although the NRC is not aware of all applications of this type of dual solenoid
valve in all types of plants, a 1ist provided by General Electric of BWwRs that
are believed to use this valve for closing the MSIVs includes:

Brunswick 1 & 2
Clinton

Cooper

Quane Arnold
Fitzpatrick
Grand Gulf 1 & 2
Hatch 2

LaSalle 1 & 2
Shorehar

No specific action or written response is required by this information notice.
If you need additional information about this matter, please contact the

Regional Aaministrator of the appropriate NRC regfonal office or the technica)
contact listed below.

é t Jordan, Oirector

Div{yion of Emergency Preparedness
art Engineering Response
Orfice of Inspection and En‘orcement

Technical Contact: Eric W. Weiss, lE
(301) 4%82-900%

Attachment: List of Recently Issued IE Information Notices



LIST OF RECENTLY ISSUED
1E INFORMATION NOTICES

Attachment 1
IN 85-17
March 1, 1985

Tnformation Date of
Notice No. Subject Issue Issved to
85-16 Time/Current Trip Curve 2/27/85% All power reactor
Discrepancy Of ITE/Siemens- facilities holding
Allis Molded Case Circuit an OL or CP
Breaker
8s5-1% Nonconforming Structural 2/22/8% Al) power reactor
Steel For Safety-Related facilities holling
Use an OL or CP
85-14 Failure Of A Keavy Control 2/22/85 All power reactor
Rod (B4C) Drive Assembly facilities holding
To Insert On A Trip Signa) an OL or CP
85-13 Consequences Of Using 2/21/85% Al) BWR and PWR
Soluble Dams facilities nolding
an OL or CP
85-12 Recent Fuel Handling Events 2/11/8%5 All power reactor
facilities holding
an OL or CP
85-11 Licensee Programs For 2/11/8% A1l power reactor
Inspection Of Electrical facilities holding
Raceway And Cable Installation aCp
85-10 Posttensioned Containment 2/6/85 A1l power reactor
Tendon Anchor Head Failure facilities holding
an OL or CP
85-09 Isolation Transfer Switches 1/31/85 All power reactor
And Post-Fire Shutdown facilities holding
Capability an UL or CP
85-08 Industry Experience On 1/30/85% A1l power reactor
Certain Materials Used In facilities holding
Safety-Related Equipment an OL or CP
85-07 Contaminated Radiography 1/29/85% A1l NRC licensees

Source Shipments

avthorized to
possess industria)
radiography sources

'L = Operating License
CP = Construction Permit
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IN 85-17, Supplement 1
October 1, 1985
Page 2 of 2

A detailed dimensional analysis and comparison among the valves returned

from Grand Gulf indicated that all parts were within allowable limits and
differences were not enough to cause & failure to shift. Therefore, this
examination tended to relieve concerns related to a generic design defect.

GE has attempted to locate additional foreign substance from other valves

of the same type in use at Grand Gulf to determine how the foreign substance
got in the valve, or where it originated. GE was able to scrape some smal)
amounts of foreign substance from the lower core-to-plug nut interface.
However, there was not encugh residue to make a definitive identification
of the nature of the foreign substance.

GE has recommended that the licensee replace the potentially contaminated MSIV
solenoid valves and institute a periodic examination and cleaning of the MSIV
solencid valves. Grand Gulf has replaced the eight MSIV HTX832320V dua)
scienoid valves with fully environmentally qualified ASCO Mode! NP 8323A20F
dual solenoid valves. The environmentally qualified valve Model NP 8323A20E
was included in a control sample nlaced in the test ovens with the solenoid
valves that stuck at Grand Gulf. The environmentally qualified mode! did not
stick under the test conditions that cause sticking in the other solencid
valves.

No specific action or written response is required by this information nutice.
If you have any guestions about this matter, please contact the Regiona)l
Administrator of the appropriate regional office or this office.

%rd ordan, Director

Divisi¢n/of Emergency Preparedness
and BAgineering Response
Office of Inspection and Enforcement

Technical Contact: Eric Weiss, IE
(301) 4%2-9005%

Attachment: List of Recently Issued IE Information Notices
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LIST OF RECENTLY ISSUED
IE INFORMATION NOTICES

Tnformation Date of
Notice No. Sub ject Issue Issued to
85-79 Inadequate Communications 9/30/8% Al) power reactor
Between Maintenance, facilities holding
Operations, And Security an OL or CP; research
Personnel and nonpower reactor
facilities; fuel
fabrication and
processing facilities
85-78 Event Notification 9/23/8% A1) power reactor
facilities holding
an OL or CP
85-77 Possible Loss Of Emergency 9/20/85% A1) power reactor
Notification System Oue To facilities holding
Loss Of AC Power an OL or CP
85-76 Recent Water Mammer Events 9/19/85 A1) power reactor
facilities holding
an OL or CP
85-7% Improperly Installed Instru- 8/30/8% A1l power reactor
mentation, Inadequate Quality facilities holding
Control And Inadequate Post- an OL or CP
modification Testing
85-74 Station Battery Problems 8/29/85% A1)l power reactor
facilities holding
an OL or CP
84-70 Reliance On Water Leve! 8/26/85% A1l power reactor
Sup. 1 Instrumentation With A facilities holding
Common Reference Leg an OL or CP
85-73 Emergency Diese)l Generator 8/23/85 A1l power reactor
Control Circuit lLogic Design facilities holding
Error . an OL or CP
85-72 Uncontrolled Leakage Of 8/22/85% All power reactor
Reactor Coolant Qutside facilities holding
Containment an OL or CP

UL = Operating License
CP = Construction Permit
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IN 86-57
UNITED STATES
NUCLEAR REGULATORY COMMISSION RECEJVED
OFFICE OF INSPECTION AND ENFORCEMENT L 1871008
WASHINGTON, D.C. 20555 3
R & DAS

July 11, 1986

FOR N NOTICE NO. 86-57: OPERATING PROBLEMS WITH SOLENOID OPERATED
o e VALVES AT NUCLEAR POWER PLANTS

Addressees:

A1)l nuclear power reactor facilities holding an opc?at{ng license or a
construction permit.

Pu:gosc:

This notice is to advise recipients of a series of valve failures that have
occurred recently at several nuciear power plants. It is expectud that recipi~
ents will review the events discussed below for applicability to their facili-
ties and consider actions, if appropriate, to preclude similar valve failures
occurring at their facilities. However, suggestions contained in this notice
do not constitute NRC requirements; therefore, no specific action or written
response is required.

Description of Circumstances:

The NRC has received reports from licensees of operating nuclear power plants
invelving failures of certain valves that are actuated by solenoid operated
valves (S0Vs) tc operate properly. These failures have adversely affected the
intended functions of tne main steam isolation system, pressure relief and
fluid control systems. Attachment 1 to this information notice describes the
failure events and the corrective actions taken.

Discussion:

In most of the cases described in Attachment 1, the cause for triggering the
event was attributed to a malfunctioning SOV that served as a pilot valve. This
in turn resulted in the malfunction of the associated main valve. The failures
of the SOVs can be traced to the following different causes: (1) potentially
high-temperature ambient conditions are not being continuously monitored in areas
where SOVs are installed and operating in an energized state, (2) hydrocarbon
contaminants, probably because backup air systems (e.g., plant service or shop
air systems) are being used periodically and are not designed to "oil-free"
specifications as required for Class 1E service, (3) chloride contaminants
causing open circuits in coils of the SOVs, possibly as a result of questionable
handling, packaging, and storage procedures, (4) an active replacement parts
program associated with the elastomers and other short-lived subcomponents used
in S0Vs has not been adequately maintained, and (5) lubricants have been used
excessively during maintenance. ASCO provides installation and maintenance

8607090425
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sheets with al) its valves and rebuild kits. For additional information ASCO
should be contacted.

Because of the recurring SOV failures discussed above, NRC's evaluation of the
problem is continuing. Oepending on the results of the evaluation, specific
actions may be requested.

No specific action or written response is required by this information notice.
If you have any questions about this matter, please contact the Regional
Administrator of the appropriate regional office or this office.

gward L./ Jordan, Director

Division Emergercy Preparedness
and Engineering Response

Office of Inspection and Enforcement

Technical Contacts: Vincent D. Thomas, lE
(301)492-4755

George A. Schnebli, Region 11
(404)331-487¢

Attachments:

1. Examples of Solenoid-Operated Valve Failures at
Operating Nuclear Power Plants

2. List of Recently Issued IE Information Notices
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EXAMPLES OF SOLENOID-OPERATED VALVE FAILURES
AT OPERATING NUCLEAR POWER PLANTS

Brunswick Station

1.

Main Steam Isolation Valve (MSIV) Solenoid Faflures

On September 27, 1985 at Brunswick Unit 2, during the performance of a
periodic test to demonstrate operability of the MSIVs, three out of eight
isolation valves failed to fast close as designed. The fast-close test
was required befare returning Unit 2 to full-power operation after the
plant had been placed in cold shutdown on September 26, 1985. Two of the
three affected valves were fnstalled as inboard and outboard MSIVs in the
same main steam line, wnich would be a significant safety probles in the
event of a failure of that steam line.

Tha Ticensee's fnitial investigation 1solated the cause for the MSIV
failures to the dua) SOVs that serve as pilot valves that supply operating
air to the MSIV operators to open or close the MSIVs. The faulty SOvs
were identified as Automatic Switeh Company (ASCO) Mode! NPLBI23A36E. A
more detailed review of the problems determined that the causes for
failure were attributed to valve disc-to-seat sticking of the SOV and
portions of the elastomer dic: materia) plugging the SOV exhaust port.
These failures prevented closing the associated MSIV. Ethylene propylene

(EP) was the elastomer substance used for seals and valve disc materia) in
this mode! SOV.

The licensee's failure analysis of the SOVs included technica) assessments
of the prodlems from the valve manufacturer (ASCO), the supplier of the EP
material (Minnescta Rubber), and Carclina Power and Light's (CP&L'S)
research center (Karris Energy and Environmenta) Center, Raleigh, North
Carolina). The findings resulting from this joint effort indicated that
the SOV farlures could have been caused by a combination of hydrocarbon
contamination of the air system ard high ambient temperature conditions,
causing degradation of the EP valve seating and sea) material.

The ASCO Mode! NPLE323A36E SOVs were installed in Brunswick Unit 1 1in
June 1983 and in Unit 2 in August 1984 to meet the Environmental Qualifi-
cation (EQ) Program requirements. The Unit 1 SOVs were subsequently
replaced during the 1985 outage when modifications were being made to the
MSIVs. The new SOVs (NPB323A36V) were identica) to the old anes except
the valves contained Viton seats and sea) materials in lieu of EP.
Additionally, the information provided froam ASCO shows the following:

a. Ethylene propylene is resistant to higher Tevels of radiation
(200 megarads) than Viton. However, EP absorbs hydroca=bons that can
Cause swelling and Toss of mechanica) properties. It is unsuitable

in applications where the air system is not designed to "oil-free"
specifications.
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b. Viton has superior high-temperature performance when compared to EP

and is impervious to hydrocarbons. Its major disadvantage is that it
ic less resistant to radiation than EP by a factor of ten. ASCO
recommends Viton for applications that are not oil-free and where
radization levels do not exceed 20 megarads.

On the basis of a licensee review of the Brunswick Station maintenance
history, which showed the performance of Viton to be satisfactory in ASCO
valves, and the available literature and industry experience, the licensee
replaced all Unit 2 dual solenoid valves with valves having Viton seats
and seals. Because Viton has a 20-megarad limit, the licensee plans to
replace these elastomers every 3.3 years to meet environmental gqualifica-
tion requirements for the MSIV application.

After replacing the .ty valves with valves having Viton disc and seal
material, the licens. :xperienced several SO0V failures rcsuItin? from
open circuits of «0ils on Unit 2. (Brunswick Station employs ASCO
NPB8323A36V vaiv * use one ac coil and one dc coil in applications
using the subje. .. . solenoid valve.)

On October 5, 1985, the dc coils of two MSIVs failed during the perfor-
mance of post-maintenance testing of the MSIVs. Investigation into the
feilures indicated an open circuit in the dc coils. The coils were
replaced and the valves subsequently retested satisfactorily.

On October 13, 1985, an unplarned closure of an MSIV occurred while Unit 2
was operating at 99 percent full power. cClosure of the MSIY occurred when
the ac sclencid coil portion of the MSIV associated SOV was de-energized
in accordance with a periodic test procedure. It was not known then that
there as an open circuit in the associated dc solenoid coil portion of
the SCV. Consequently, when the ac coil was de-energized, closure o

the iV resuited. The failed dc coil was replaced and then retested
satisfactorily.

Investigation into the failures of the dc coil by the licensee determined
that the failures apprared to be separation of the very fine coil wire at
the junction point where it connects to the ruch larger finld lead. This
connection point is a soldered connection that is then taped and
lacquered.

Further anslysis of the coils (two failed dc coils plus five spares from
storay:) by the CPLL Research Center indicated the separation might be
corrosion induced by chloride contaminants. To date, the licensee and
ASCO are unable to determine the source of the chloride. However,
followup “rvestigation by the NRC revealed that 27CO had previously
experienced similar dc coil open circuit anomalic. after a surface ship-
ment of SOVs overseas to Japan. At that time, ASCO believed that the salt
water ambient conditions during shipping may have been the source of the
chlorine-induced faiiure.. 'ASCO recommends specitic handling, packaging,
and storage conditions for spare parts and valves at facilities.
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The Ticensee initiated a temporary surveillance program to monitor opera-
biiity of the solenoid coils on October 16, 1985. A modification was
performed to install a voltage dropping resistor in the individual coil
circuits so that they can be monitored directly from cabinets in the
control room. This allows continuity of the coil circuitry to be verified
by measuring a vo'tage drop across the resistor. Accordin? to the
Ticinsee, until the cause for failure can be determinad, plans are to
check the coil circuitry for continuity on a daily oasis.

2.  Scram Discharge Solenoid Valve Failure

In November 1985, Carolina Power and Light's Bruiswick facility experi-
enced problems with-seve-al scram discharge SOVs. The problems were
identified during periodic surveillince testing to determine the single
rod insertion times and resulted in several rcds with slow insertion
times. Initial troubleshooting isolated the problem to the SOVs in the
scram discharge line for two of the control rods, which were subsequently
replaced and tested satisfactorily.

The Ticensee disassembled the failed SOVe, which were manufactured by ASCO
(Mode1 HV-80-405-2A), for failure analysis. -aen the valves were disas-
sembled, it was noted *hat copious amounts of silicone Jubricant had been
applied by the licensee to all gaskets, seals, and diaphragms internal to
the valves duriig previous routine maintenance. The licensee believes
that the excessive amount of lubricant may have blocked some of the
valves' internal passagec or caused sticking of the diaphragms, thereby
contributing ts the slow insertion times. The technical manual for the
subject valves states that body passage gaskels should be lubricated with
moderate amounts of Dow Corning”s Valve Seal Silicone Lubricant or an
equivalent high-grade silicone gisase.

The licensee conducted successful scram tests on all other rods. A
periodic retest of 10 percent of the control rods every 120 days as
required by the Technical Specifications provides sufficient assurarce
that this problem does not exist in other SOVs. In addition, the licensee
stated that maintenance procedures and practices would be reviewed and
modified, as roguired, to prevent the apnlication of excessive amounts of
iubricant during repair or overhaul of components.

Haddam Neck ‘iuclear Power Plant

On September 10, 1985, the Haddam Neck Nuclear Power Plant was operating at 100
percent power when one of the six SOVs in the auxiliary feedwater system (AFW)
failed to change state when de-energized. This failure was detected during the
performance of a preventive maintenar:e procedure developed to periodically
cycle each of the si) SOVs to prevent a sticking problem similar to SOV fail-
ures previously expe- ‘enced on Novemt'r 2, 1984, In that earlier event. two
feedwater bypass valves failed to open automatically and the cause was Jeter-
mined to be sticking SOVs. The faulty SOV was ASCO Mcdel NP8320A-185F ind the
Ticensee has be:n unable to determine the cause of the malfurstion. The
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liceasee's plans are to periodically cycle the SOVs until they are either”
replaced with an upgraded mode] or the specific cause of the existing sticking
problem is determined and corrected.

Millstene Nuclear Power Station, Unit 1

On December 24, 1985, while performing a control rod scram time test at Mill-
stone Unit 1, three ccntro) rods failed to insert during the performance of
single rod scram time *22'ing. In all cases, the control rod was immediately
inserted and electrically disabled.

Investigation into the failures revealed that in the ‘irst case the cause for
failure of one sticking SOV was attributed to deterioration of the BUNA-N valve
disc material within the valve. According te the licensee, this type cf
failure had been identified by General Eleciric ir tneir Service Inf.rmation
Letter No. 128, Revision 1, dated March 2, 1984,

The licensee's investigation of the other two control rod drop failures fa‘led
to reveal the causes for failure other than a misalignment problem of one SOV's
internals, which pre.ented proper movement. However, in each case, the SOVs

uereidisassembied, overhauled, retested satisfactorily, and returned to
service.

Grand Gu'*® Nuclear Station, Unit 1

pnother failure of sticking SOVs occurred at Grand Gulf Unit 1 on February 10,
1985, and was the subject of IE Information Notice No. 85-17, entitled "Possi-
ble Sticking of ASCO Solenoid Valves."



Potential Cause

Instrument Air System Quality
(oils, moisture, particulates)

Riscussion

This potential cause has been experienced at other plants.
This is evidenced by IE Informaticn Notices No. 86-57 and
85-17.

In the likelihood that poor instrument air quality, such as
the presence of moisture, particulates, and/or oils, the
possibility of failure related to several Main Steam Isola-
tion Valve components would be highly likely. The =main
concerns would resolve around the Automatic Switch Company
(ASCO) solenocid valves. Since the seal and discs internal
to these valves are Ethylene propylene, any intrusion of oil
into the instrument air system could cause degradation.
Degradation of the seals and discs would, in this case, be
caused by hydrocarborn contamination that would distort thenm
and could result in malfunction of the valves. However, at
Perry this is unlikely because of the "oil free air"
compressors. Disassembly and inspection of the ASCO
NP8323-20E dual solenocid valve from MSIV F022D did not
reveal any hydrocarbon substance which could have been borne
from the instrument air (as described below).

A visual inspection of the EPDM parts of the ASCO solennid

valves was conducted. This inspection indicated chat the
EPDM disc was hard and brittle versus a new EPDM disc which
is pliable and resilient. In addition, the discs were

handled with white cotton gloves, and no residual was left
on the white cotton gloves. The surface of the disc also
did not appear to be sticky or tacky while it was being
handled with the gloves. This is important since any
residual would be an indication of the EPDM breaking down
due to hydrocarbon contamination.

The possible intrusion of water or moisture into the air
system could cause residue to form on the ASCC valva inter-
nals and cause malfunction of the valves over a pericd of
time. The mouisture may collect during outage periods and
form residue during plant operation when the ambient
temperatures are higher. Dewpoint measurements were
performed for the supply air to both the inboard and
outboard MSIVs. Measured dewpoints were minus 55°F or lower
indicating that intrusion of moisture into the air system is
not a concern. Grab samples fr.. the instrument air supply
to containment were analyzed for hydrocarkons using gas
chromatography. Neither sample analyzed -evexled detectable
condensable hydrocarbons greater than 0.1 ppm.

11/9/87
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Twelve particulate air samples were also obtained. The
results from all the samples have not been completed. The
results that ars available show a trend of very low total
particle counts with relacively few particles above 40
microns. Results from past air analysis have shown numerous
courts for particles below 40 micron with relatively few
indications of particles greater than 40 micron.

The disassembly and inspection of the ASCO NP8323-20E dual
solenoid valve revealed no traces of moisture or particulat.
contaminetion. Tr:re was no wear on either the EPDM or the
metal components of the solenoid valve. This result, in
addition to the very low number of total particles in the
air +vstem and the low dewpoint temperatures would indicate
that the root cause is not associated with the instrument
air quality.

The concerns addressed above also apply to the C.A. Norgren
Shuttle Valves; however, the shuttle valves are much more
tolerant to poor instrument air quality.

conclusion

The air samples taken do not reflect a problem with hydro-
carbon contamination. The presence of this type of interac-
tion between the valve materials und hydrocarbon contamina-
tion would be seen as a swell of the material. This is not
the case where the material has been found to be embrittled.
The investigation as the cause of failure will be pursved
with conversations to be held with Susquehanna, Brunswick
and Riverbend. Possible causes of the failure could be
related to elevated temperature of the valves due to steanm
leaks in the vicinity. There will be further investigation
to determine the root cause of the failure which could
involve destructive testing of the comjonents. The air
sample counting will be completed and particles greater than
40 micron will be quantified. Our past experience with
higher distribution of total particles indicates that the
failure of the component was not attributed to the particle
size or quantity since our total results nad been low. ASCO
has determined that particles less than 50 micron are
acceptable for reliable operation of their valves.

We plan to continue our inves-igation as to the root cause
through analysis of the EPDM components. With the technical
information we will obtain from the plants mentioned above,
our plans are to formulate a testing plan that addresses
both embrittlement and hydrocarben contamination as the
failure mechanics. The existing data obtained will allow us
to envelop and quantify our failure analysis.

11/9/87



Potential Cause

Obstructions/Foreign Materials
in Air Lines/Accumulators

Riscussion

This potential cause has been experienced # other plants as
evidenced by IE Infurmation Notice 86-57 nd 85-17. Ob~
structions/Foreign Materials in the air lines/accumulators
is a likely cause since it would permit valve failures as
experienced. The obstructions may permit periodic coperation
of the valves and depending on the instrument air cycling
could temporarily become dislodged. This could result in
the same characteristics discussed in the write-up en "Poor
Air Quality".

conclusjion

This item was initially considered to have a high potential
as root component failure. Inspections of the air lines and
accumulators found no defect that could cause the observed
operational pattern, however, so this potential cause is
unlikely to be a rocot component failure.

11/9/87
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Potential Cause

One or both of the pilot solenoid valves for each of the
MSIVs failed to decouple (mechanically separate) upen

de-energization.
Riscussion
Electrical control circuits identify positive

de-energization of the respective pilot solenoids. This is
verified via the indicating light and any meters as shown
per elementary diagrams per B-208-013 HOll and HO36. The
testing sequence and visual verification has identified that
the solenocids have been de-energized, although the MSIVs
failed to cpen or delayed opening. If either solenoid fails
to decouple, the MSIVs will not operate. No method exists
to remotely determine whether one or both of the solenocids
for a particular valve failed to decouple.

The mis-operation (erratic) closure or deferred closure may
possibly be attributed to this occurrence. As such it may
be a highly susceptible cause. Further evaluation identi-
fied that each of the pilot solenoids were sealed with Bisco
Locaseal at the conduit entry point. This design change
implemented per DCP 850618 is the only change initiated

recently. Trhe degradation and/er miqration of foreign
matter could also be a cause to prevent decoupling of the
solenoids.

conclusion

This item was initially classified as a high potential, and
condition of the Bisco Locaseal was evaluated upon solencid
disassembly. Since no interference with the valve operation
v:s noted, this cause has been eliminated from considera-
tion.

11/9/87
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Potential Cause

Solenocid valve exhaust port blocked.

Discussion

Blockage of the exhaust port could occur through internal or
external contaminatiocn. The port is open to the ambient.
Particles may fall below the disc preventing shifting of the
solenoid ~valve from its normally energized to normally
de-energized position. Subsequent actuation could blow the
blockage out of the valve allowing normal operation thereaf-
ter. This is considered a potential cause for the Perry
delayed MSIV closure experience.

Conclusioen

This was initially considered to be a potential cause for
the Perry delayed MSIV closure experience. Inspection for
blockage was performed, and on one solencid a piece of tape
was discovered to be blocking one port. Subszguent testing
determined that this blockage was insufficient to preclude
MSIV actuation.

11/9/87



Potential Cause

Failure of the Part #3 Norgren Model BOOO4A 2-way shuttle
valve.

Riscussion

The 2-way shuttle valve works in conjunction with the Prart
#1 4-way shuttle valve to open and close the MSIV, The
4-way shuttle valve provides the primary ‘ogic for pressur-
ization and venting of the actuator cylinder. The potential
failure mode description is the same as that for the 4-way
shuttle valve operation.

The 2-way shuttle valve cannot by itself open or maintain

the actuator in the cpen position unless the 4-way valve is
energized or stuck in the energized position.

2nclusion

The delayed closure event experienced at Perry is unlikely
t~ have been caused by the 2-way valve failure, since it
requires dual mode failure.

11/9/87
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Botential Cause
Hydraulic Speed Control Failure

Riscussion

The hydraulic cylinder function is to slow the closing speed
of the MSIV to specification 1limits under a wide variation
of applied forces.

The closing speed of the MSIV is accomplished through
adjustment of the Monatrol needle flow control valves Parts
#6 and #7 as shown in the drawing 13560-01-4 hydraulic flow
logic schematic.

Should either or both flow control valve(s) and also all
octher fluid leak paths (e.g. ring gaps ir piston) become
totally blocked, motion would be prevented.

Such a situation is unlikely because:

1. The amount of contarination would need to be so large
that it would not disappear after one cycle.

2. The hydraulic fluid was installed under clean controlled
conditions. The system is closed and pressurized,
preventing contamination from external sources.

3. Such a failure mechanism is not supported by historical
experience.

NOTE: The flow control valves are designed to provide a
flow path even at the maximum choked condition.

conclusion
Unlikely to be occurring.

11/9/87



Potential Cause
MSIV internal binding.

Riscussion

Poppet binding against the upper body ribs due to poppet
rotation is very unlikely due to poppet concentricity and
long length of rib engagement. Binding of the stem against
the packing gland edge is considered extremely unlikely by
the valve manufacturer. Potential for the lantern ring to
cock and bind to the stem is a possikility with inadequate
packing ccmpression but is also considered unlikely. The
packing ccmpression used in the reassembled valves is est.i-
mated to be adequate to prevent lantern rirg movement.

conclusjion

The low probability of binding and lack of reported industry
cases, is inconsistent with the multiple valve failures or
the time factor seen in the free up of some valves. This |is
unlikely to be occurring.

11/9/87
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Potential Cause
Swagelok fittings improper installation/assembly/leakage

Riscussion

Excessive fitting leakage would not cause an irregular
cperation of the valve. This type of leakage would induce a
constant operational characteristic, i.e. slow rate of
change.

Likewise, the accumulator would close the valve in case of
leakage on ASCO pilot contrel valve tubing.

Conclusion
Unlikely to be occurring.

11/9/87



Potential Cause
Failure of the Part §#5 ASCO Model 8320 3-way solencid valve.

DRiscussion

The model 8320 3-way nolenoid valve is used to slowly stroke
the MSIV (close MSIV when energized). When the solenocid
valve is energized (opened), pneumatic pressure is routed to
the Part ¢$2 3-way air valve. This causes the 3-way air
valve to vent the rod side of the actuator through a flow
control orifice, while blocking the inlet air from air valve
Part #1. The gradual 1lcss of pressure from beneath the
piston allows the actuator springs to slowly close the MSIV
(up to 60 seconds).

The potential failure modes of the valve are:

a. Stuc!” open (failure to close whan de-energized)
b. Stuck closed (failure to open when energized)
c. Stuck partially opened

d, Catastrophic failure of valve body

The effects of these failure modes are as follows:

a. A stuck open valve prevents reopening of the MSIV.

b. A stuck closed valve prevents operation of the MSIV
in the slow closure mcde. This is the normal
(nontest) moce of the valve and does not affect the
normal closure functions of the other
subcomponents.

c. A partially opened valve will tend to close the
MSIV; however more slowly than the ncrmal fully
opened condition. This affect can be visualized in
the draving 13560-01-H schematic. The 3-way
solenoid valve, partially opened, would bleed inlet
air from the system, e.g., exhausting it.
Additionally it could pressurize the 3-way air

alve resulting in further exhausting of both inlet
and air pressure.

d. A catastrophic failure of the valve body would
result in loss of pneumatic pressure resulting in
MSIV closure.

None of the above failure modes support the delayed closure
even* at Perry.

conclusion

Unlikely to he occurring.
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Potential Cause
Valve packing too tight.

Riscussion

Grafoil packing has replaced earlier asbestos packing on 7
of 8 MSIVs. While it is likely that the grafoil packing has
greater breakaway friction due to increased coupression of
the softer material, the circumstances of the events showing
quick closure after initial release make this somewhat
unlikely as the cause.

conclusion

Because other valves with grafoil packing and equal packing
compression requirements showed no effect during fast or
slow speed testing and the lack of industry experience of an
MSIV being held up due to packing, this cause must be
considered unlikely.
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Potential Cause
Failure of the Norgren Model FOOl13A 4-way shuttle valve.

Riscussion

The 4-way shuttle valve is energized by the Part $4 3-way
dual solenoid valve. Upon energizaticn it routes pneumatic
pressure to the rod (bottom) side of the actuator cylinder
piston and vents the blind (top) side of the piston. The
resulting pressure differential across the piston forces the
rod up, opening the MSIV.

The 3-way dual solenoid valve when de-energized, vents
(de-energizes) the 4~way shuttle valve, venting the rod side
and pressurizing the blind side. The resulting pressure
differential acress the piston in conjunction with the
springs Jorces the MSIV closed.

The Part §#3 2-way air valve is provided in the circuit to
eliminate a single mode failure of the 4-way valve.

The failure mcde of interest concerns failure of the MSIV %o
close when the 3-way dual solenocid valve is de-energized.
Should the pressure leg of the 4-way valve stick, the
pressure is still vented by the Part #3 2-way valve. If the
exhaust leg sticks upon de-energization of the valve, the
springs alone are capable of closing the MSIVs although at a
slower rate.

If either leg partially sticks, the inlet pressure is
exhausted, promoting closure of the MSIV.

conclusion

Th2 only failure of the 4-way valve which can result in
delayed closure of the MSIVs as experienced at Perry is
sticking of the pressure leg with a concurrent failure of
the Part #3 2-way air wvalve. This is unlikely as it is
double mode failure - requiring failure of two separate
subcomponents. Thus this is unlikely to be occurring.

11/9/87



Potentjial Cause

Valve line-up of instrument air header systemn.

DRiscussion

Had an improper valve line-up in the instrument air header
system occurred, numerous other air users throughout the
plant would have been uffected. Key valves and the possible
consequences had they been advertently closed are listed
below.

1) 1P52~-F640 (manual drywell isolation). Improper line-up
of this valve would have prevented repezted actuation
of B21-F022A, B, C, and D. This valve would also
isclate the MSR valves as well as the personnel air
lock at 599'-0" Elevation.

2) 1P52-MCV~-F646 (drywell isolation). Had this wvalve
closed, it would have been indicated by status 1lights
on both H13-P601 and H13-P870 panels in the contrel
rocm., ERIS points EC-007 and 008 would have alsc
indicated closeu.

3) 1P52-M2V-F200 (containment isolation). (A) Had this
valve been closed the entire air supply into contain-
ment would have been isolated which in turn would have
affected instrument air supply to all the air users off
of the air distribution manifolds P52-J600, 601, 602,
603, 604, 605, 606, 607, 608, 609, 610, 611, and 612.
(B) Also, had this valve been closed it would have been
indicated by status lights on both the H131-P¢01 and
H13-P870 panels in the control room.

4) Manual valves P52-F554 and F605. Had these valves been
closed they would have isclated a large number of tie
air users throughout the containment.

With all of the discussion above the fact remains that the
valves did operate as observed. This would not have Freen

the cause since the MSIVs would not have repeatedly iunc-
tioned.

conclusion

Unlikely to be occurring.
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Potential Cause

Air pack wiring and termination failure resulting in a hot
short.

DRiscussiocn

The air pack units are self contained for each solenoid and
wired to a common junction box. This wiring and associated
hardware is provided by the manufacturer. The (ield wiring
is terminated at the respective solenocid valve junctien
boxes. Refer to drawings D-209-013 Sheets ? througy 9 fer
each of the MSIV assemblies.

Per review of the interconnection wiring diagrams and
corresponding elementary schematics, the wiring and termina-
tion information is correct.

The control schematic for operation of the respective
solenoids is "fail safe" by design basis, which requires the
solencid coil to be energized to prevent an isclation.
De-energization wnuld result in closure of the valve.

The wiring to each vai.7’e is classified as Class 1lE. Al-
though the 120VAC power to each of the A & B pilot solenoid
valves pairs is contained in a common cable, each conductor
is properly sized and meets the separation requirements.
The cables are rated for 600 volt insulation, besides having
minimum current draw. Therefore, the potential for a hot
short is improbable.

References

D-209~013 sheets 2 through 9.

conclusion

Unlikely that wiriag or hot short is a potential cause.
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Potential Cause

Gla.ed contacts on control and relay components creating a
high resistance which would result in discontinuity and
potential wmis-operation of the MSIV circuitry.

Riscussion

Contact inteqrity and circuit continuity of the respective
solencid valve coils is constantly monitored by measuring
the coil circuit current, in addition to an indicating light%
(white) which relies on actuating contact integrity to
remain energized. Refer to attached partial of drawing
B-209-013, “heet 10 and Sheet 11.

The isolaticn control zircuit(s) are a "fail safe" design,
which requires the solenoid ceil to be energ.zed to prevent
an iscolatio... If contact glazing had occurred resuiting in
a discontinuity (I. Jh resistance at conneci'vn or . ntact
points) in the control circuit(s), the resulting .ffects
would caus® the lack of voltage to the coil(s). This
condition, due to the "fail safe" design, would cause an
undesirable isclation (closure of the MSIV valves), rather
thar a failure to isoclate.

References
D-208, Cheets HOS, H10, H1l and H3ie.

E idernce of repetitive tasks to cycle these valves along
with the proper cunfiguration for power and control .ndica-
cion does not sugaest any potential failure. Also, cthe
control circuitry and electrical compunents for each of the
inboard and outboard MSIVs are identicel. In that there is
no past or present evidence to support th.s cause scenario,
it is highly wunlikely that this is the root ~ause of the
problem.
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Potential Cause

Relay failure or incirrect opnration resulting in
mis-operation of the MSIV valves.

Riscussion

The associated control and relay component: are located in
the PGCC which is designated as a non-harsh environment and
is also seismically designed. Furthermore, this area |is
controlled for relative humidity and temperature. The
likelihood of a failure or incorrect operation due to
component failure is highly improballe in that this failure
would have to occur on three (3) differant MSIV log-
ic/contrel circuits. The proper operation and slosure of
these valves and repetitive testing positively indicates
that relay failure is not the cause. Also, as shown through
testing and vczification, the control functions and indica-
tion was correct.

conclusion

Unlikely and highly improbable that rcelay failure is a
potential cause.
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Potential Cause

Panel control switch failure or mis-operation.

Riscussion

The control switches nos. S1A-D and S2A-D are General
Electric type CR2940, J position maintained contact switch-
es. All of these are located in tl'e PGCC. The control
schematics, as shown per drawing B-208-013 Sheet 10 (in-
board) and B-208-013 Sheet 11 (outboard), are id:ntical. No
test data or evidence has been identified to suggest a
failure of the switches. Repetitive testing has demonstrat-
ed the proper operation of each of these control switches.

References
B-208-013 Sheet HO4, H10, and Hll.

conclusion

Evidence of repeated acceptable testing to cycle these
valves doces not suggest any potential failure. As such it

is highly unlikely that +this is a potential root cauvse of
the problen.
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3-18

Eotential Cause
Limit switch settings incorrect or incperable.

Riscussion

The limit switches (total of 6 each) for each of the MSIV
inboard and outboard valves are NAMCO type, as furnished by
Atwood & Mcrrill Company. These llmit switches are not an
active component in the control schem2 which initiates
opening or closure of the respective MSIV valves, rather
they monitor and provide local indication f‘n the control
room for valve position. Refer to elementary drawings
B-208-013 Sheets H10, Hll, and H3l6.

The potential .for inaccurate limit switch settings is
possible, but other independent sources can verify and
provide indication for closure or opening of the valves via

instantaneous steam flow and steam line pressure. Again,
this issue wculd not impact th2 actual operation of the
valves.

References

B-208-013 Sheets H10, Hll, and H36.

conclusion

In that the limit switches are not part of the contrcl
circuits, mis-cperation would not affect valve closure.
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Potertial Cause

Miswiring for indication of instrumentation or switches.

DRiscussion

This potential cause was recently a problem wherein the "A"
and "B" solenoid valves were wired to a common Reactor
Protection System (RPS) bus. The basis of the design
requires that each of the trip sclenoids A and B for each of
the MSIVs be wired to different RPS buses. This issue was
corrected via the preparation and issue of Design Change
Package (DCP) 870414. .\s part of this design package and a
prerequisite for start-.p, each of the MSIVs were verified
and tested for applicable power sources and functio.al
operations. The probability of additional wiring errors is
highly unlikely in that repetitive testing of these valves
did not indicate mis-operation.

References
B-208-013 Sheets HO5, H10, Hll, and H3é6.

conclusion

Although this item was a problem previously, it is highly
unlikely that a similar type of problem could be the root
cause. The efforts to resolve this RPS problem, retesting
and mananement exposure significantly rule out this poten-
tial cause. Also, recent testing of the specific valves in
question indicate that the instrumentation and switches are
correct.
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3-20

Potential Cause
Data acquisition failure.

Riscussion

Failure in the data acquisition and recording system roul:
lead to improper assessment cf closing speed.

Valve speed data is taken and recorded using the TRA subsys-
tem of ERIS. This system has th» capability to sample data
from a wide variety of signals for later analysis. Data on
reactor power, steam flow, reactor pressure, limit switch
position, and solenoid current are all consistent. Measure-
ments exterior to ERIS, main control panel and back panel
indicating lights for example, are also consistent with the
ERIS data. In summary, multiple concurrent failures neces-
sary for this scenario to occur make it incredible.

Conclusion
Highly unlikely to be occurring.

11/9/87
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Potential Cause

Procedural error for testing. Most previous fas. speed MSIV
closures have been performed using SVI B21~-T2001. The first
failure was noted while performing the test per STI-B21-025A
section 8.3 and the remaining failures were noted while
performing the MSIV strokes using the system operating
instruction (5.0.I.)

Riscussion

Although most previous tests have been performed using the
SVI, this is not the first time that an STI has been per-
formed. As early as 10/12/86, STI-B2.-025A section 8.1 was
used to fast stroke the valves. Additionally, the use of
the SOI has been denonstrated before and after the failures.
During the B21-F022D, B21-F028B, and B21-F028D failure on
10/29/87 and the B21~-F022D and B21~-F028D failure on 11/3/87,

the SOI was used. However, this is the srme SCI that was
used for the remaining valves which passed their stroke
time.

conclusion

It is highly unlikely that there is a procedure problen.

11,9/87



Potential Cause

High Steam Flow/High Reactor Power Interaction. All previ-
ous low and high speed MSIV closure tests have been per-
formed at low to medium reactor power. The potential exists
that the higher steam flows associated with high reactor
power could interfere with MSIV closure.

Riscussion

Although all previcus tests have been run at low power, the
valve design basis is closure at full flew, and the capabil-
ity of the valve to close under full power conditions has
been demonstrated numerous times at numerous cperating BWRs.
The valves that showed delayed closure are identical in
design to valves that closed within specifications, and the
affected valves closed successfully following cycling. The
valve design is such that pressure drop associated with
steam flow will actually assist in closing the valve.

conclusion
It is highly unlikely that this is the cause of the problen.

11/9/87



Potential Cause

Incorrect reassembly and installation of the air pack. The
air packs were all removed, but not disassembled, during the
September 22, 1987 forced MSIV outage. The purpose for
removing all of the air packs was to allow for temporary air
supply to be .nstalled and allow local stroking of the MSIV
to check stroke measurements.

Riscussion

During the September 1987 outage all air packs were removed
from the MSIVs to facilitate local stroking of each valve to
set the stroke length. After final reinstallation of the
air packs there were several fast and slow strokes per-
formed. These strokes were performed using SVI C71-T0039
and SVI B21-T2001i. Even though SVI C71-T0039 (slow stroke
testing) does not test the same valves as SVI B21T2001 (fast
stroke testing) the same air pack is used and the mating
surface between the air pack and actuator remains the same,
as do all hose connections.

conclusion

It is highly unlikely that this is the problem due to the
number of strokes performed after reassembly.

11/9/37




3~24

Botential Cause
Actuator binding/stem binding

Riscussion

Binding of the actuator internals for both the hydraulic and
pneumatic assemblies is highly unlikely. Neither assembly
is subject to external loads to cruse stem bending. The
hydraulics are not subject to external particulate contami-
nation and contamination within the main air cylinder may
score the cylinder but could not likely stop the movement by
resisting the air pressure force.

conclusion

This cause would likely have shown up during prior history
of s.roking the valves and would not likely apply to multi-
ple valves at cne time. Nor would such binding likely apply
to the top of stroke only. Thus this cause is estimated to
be highly improbable.

11/9/87
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4-1
Potential Cause

Local High temperature has caused deterioration of EPDM seal
materials

Discussion

Perry has experienced drywell and steam tunnel temperatures
which have approached the Tech Spec limits during much of
the startup test program. Figure 1 gives a history of the
bulk drywell temperature since June of this vyear. In
addition, 1localized temperatures in excess o' the bulk
drywell temperature during the past year, It addition,
localized temperatures in excess of the bu'k drywell
temperature can be postulated to have occurred due to steam
leakage from several valves. In particular, main steam
isclation valve B21-F022B had a major steam leak just prior
to the actuator/stem separation incident during September
1987. Leakage control system valves E32-FOOIN has also
experienced several body to bonnet steam leaks. Figure 2
shows the physical location ¢f these valves relative to the
location of MSIVs B21-F022D, B21-F028B, and B21-F028D. One
of the solencids from B21-F028D was found to have rust and
corrosion, indicative of a steam environment.

Adiabatic expansion of steam from 1000 psia to°15 psia will
result in a steam jet temperature of about 300“F. This jet
will, of course, rapidly cool and condense to saturation at
drywell conditions. This local condition, along with the
proximity of the leaking valves to the MSIVs which failed to
close is indicative of a temperature related cause.

Discussions with Automatic Switch Company (ASCO), the
manufacturer of the failed component, has indicated that
elevated temperature is a potential cause of the haraening
of the proprietary EPDM rubber compound used for the valve
seals and o-rings. Seals and 0O-rings taken from MSIV
solencids for valves that had not demonstrated delayed
clesing do not have the level of dejradation seen in seals
from the failed valves. In particular, preliminary inspec-
tion of the seals from MSIV B21-F028C indicated this valve
to have seals in a near-new condition. As shown in Figure 3
arrangement of ventilation in the steam tunnel is such that
this valve would be expected to ses2 the lowest ambient
temperature, and conversely, F028D & B would see the highest
ambient ctemperature. In combinatin with the previously
discussed steam leakage, it is clear that F028D & B have
been exposed to higher than expected ambient temperature.

11/9/87



4-1
conclusion

Elevated local temperature is the most probable cause for
degradation of the EPDM seals in t..e ASCO Model 8323 pilot
solenoid valve. The material is known to be temperature
sensitive, the potential for elevated temperature has been
shown to exist, and the best performing valves are in the
lowest temperature locations.

11/5/87
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4-2

Potential Cause
Blockage of the dual solenoid valve exhaust port with tape.

Riscussion

During the previous MSIV refurbishment where the air packs
were removed, duct tape was used to cover exposed ports,
including the soleroid valve exhaust port. On FO028D the
exhaust port tape had apparently not been removed following
the refurbishment. Blockace of the solenoid valve exhaust
port could delay the closure of the MSIV.

However, the strength of the tape adhesive is considered
weak compared to the pneumatic pressure forces. Typically,
the tape will blow outward, re.aining ccnnected on one side
during de-energization and fall back in place like a flap.
Further tests of the F028D valve has verified the tape is
not an effective blcck.

gonclusion
Very unlikely to be occurring.
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Potential Cause

Jamming of kinematic components.

Riscussion

In order for the valve to shift to the de-energized condi-
tion, both solencid movable cores must slide within their
guides. The disc holder assembly is also a guided component
which must shift for the valve to operate.

Failure of the components to shift may be caused by foreign
material contamination of the sliding surfaces, either
particulate or fluid (adhesive in nature), or by physical
damage to the valve vparts.

Examination of the FO022D valve, and the air supply systenm
has not identified any unusual substances or damage which
could explain the MSIV delayed closure condition. Consider-
ing the proportion of valves which demonstrated the delayed
closure (3 of 8), an extremely dirty system would be expect-
ed for this effect.

cenclusion

Unlikely to be occurring.

11/9/87
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Potential Cause

Oxidation of EPDM rukber compound used in gaskets, seals and
disc seal materials.

Discussion

Oxidation of EPDM rubber in the presence of a brass catalyst
has been suggested as cause for a similar incident at
Brunswick-2. This has been documented in INPO Significant
Event Report 57-85. Review of SER 57-85 indicates :hat
although catalytic oxidation is a potential cause for the
Brunswick situation, that wutility was never able to
determine the exact cause for EPDM degradation. There is,
however, a relatively large data base for use of EPDM
elastomer in brass valve Lodies with acceptable results.
The sclenoid valve supplier has stated that there is no
evidence to suggest that catalytic oxidation has ever
cccurred. The condition of other Perry valves would be
expected to be similar if oxidation were at fault. This has
not occurred.

Conclusion’

Catalytic oxidation of EPDM in the presence of brass cannot
be completely ruled out as the root cause for pilot valve
failure. While postulated as a failure mechanism, its
validity has not been proven. If catalytic oxidation does
play a part, it is most likely as a contributing factor, in
the high temperature scenario, for example.

11/9/87
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Potential Cause

Residual magnetism following coil de-energization.

Riscussion

Sufficient residual magnetism of the ferritic steel materi-
als in the region of the coil could cause the valve to
remain open following de-energization.

No similar experience has been found elsewvhere. The ASCO
valve representative has identified that the solenocid valve
return spring is sufficiently strong to overcome residua.l
magnetism of the ferritic steel components. Any residual
magnetic forces would be low compared to the closure force
unless additional magnetic mass was added to the coil
vicinity.

conclusion
Unlikely to be occurring.
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Botential Cause

Wrong materials.

Discussion

This failure root cause description considers the use of
wrong materials for the disc holder elastomer seal. The
potential for wrong lubricant is considered separately.

Dimpling of the disc holider seal in the dual sclencid valve
is postulated to result in wedging of the seal in the
exhaust to cylinder port. The use of a wrong material could
result in the observed dimpling. The proper disc material
is an ASCO proprietary EPDM, utilized in their nuclear
qualified valves. Material problems may include the follow-
ing:

- Wrong material of lower strength or thermal
capability.

- Improperly cured EPDM.
- Improperly formulated EPDM.
An analysis of the disc material may be performed teo identi-

fy the material or formulation; however, it is unlikely to
determine the relative cure of the compound.

Conclusion

This is not expected toc be occurring, and will te confirmed
by material analyses.

11/9/87



Potential Cause

Locaseal vapors

Riscussion

In order to seal the solenoid housings on the solencid
valves a Locaseal is poured in the opening and allowed to
cure. The compounds contain no oils, sclvents or reactive
materials. Also, the alkylated phenols and aromatic amines
are highly cross-linked and polymerized. This configuration
does not allow the release of hydrocarbons. Furthermore,
the lowest temperature that decomposition takes place would
be approximately 500 degrees F. The ambient temperature of
the air pack assemblies are greatly below 500 degrees F.

conclusion
Unlikely to be occurring.
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otenti aus

O-ring/lubricant interaction

isc:i on

puring the disassembly and inspection of the ASCO dual
solenocid valves, the three body gaskets (o-rings) were found
to be significantly degraded. Degradation included harden-
ing, flattening and adherence to the mating valve body.

The observed conditicon of the gaskets could be caused by an
improper lubricant. The EPDM gaskets are susceptible to
hydrocarbon oils. Normally a silicone oil (Dow Corning 550)
is used as a gasket lubricant. EPDM is compatible with
silicone fluids.

The deyradation of the gaskets could not affect the valve
itself, as they are located away from the moving components.
However, vapors from the Jlubricant (no signs of £fluid
migration were cbserved, could result in softening of the
disc pads resulting in the dimple effect suspec-ted as being
the physical cause of adherence.

conclusion

Possible but unlikely since similar valves have not shown
the same condition. The o-rings will be investigated for
proper material and lubricant.
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Potential Cause

Corrosion within solenoid enclosure.

Riscussion
The "B" coil housing in the F028 MSIV dual solencid valve
was found to contain moisture and corrosion. Corrosion

within the soclencid coil housing cannot affect the valve
internals as the valve body is protected from external
contamination through body gasket seals in the vicinity of
the coil. The subject coil ("B" side) is the lower coil,
such that any corrosion products escaping the coil enclosure
would fall down away from the solenoid valve body. Addi-
tionally, corrosion products were not found within the valve
bedy.

conclusion
Very unlikely to affect performance.

11/9/87
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MEMORANDUM FOR: R, D. Lanksbury, Team Leader, Perry Augmented Inspection

Team (AIT)

FROM: Edward G. Greenman, Deputy Director, Division of Reactor
Projects

SUBJECT: AIT CHARTER

Enclosed for your 1mp1-mentat15n is the Charter developed for the
inspection of the events associated with the Perry MSIV failures which
occurred on October 29 and November 3, 1987, This Charter was prepared in
accordance with the NRC Incident Investigation Manual and the draft AIT
implementing procedure issued for use on October 2, 1987. As stated, the
objectives of the AIT are to communicate the facts surrounding this event
to regional and headquarters management, to identify and communicate any
generic safety concerns related to this event to regional and headquarters
management, and to document the findings and conclusions of the onsite
inspection, If you have any questions regarding these objectives or the
enclosed Charter, please do not hesitate to contact either myself or

R. Knop of my staff,

TG P RN

Edward G, Greenman, Deputy Director
Division of Reactor Projects

Enclosure: AIT Charter

cc w/enclosure:

A. B, Davis, RIII
C. J. Paperiello, RIII
F. Miraglia, NRR
J. Partlow, NRR
C. Rossi, NRR

C Holahan, NRR
W. Lanning, NRR

M. Virgilic, NRR

R. Cooper, EDO

K. Connaughton, SRI



Perry MSIV Stroke Time Failure

Augmented lspc_tion Team (AIT) Charter

Investigate:

Failure of MSIVs to close/c 2se within Technical Specification limits.
Safety Significance, Root C. :e(sg).

Interaction of prior mainten. = activities to the event.

Safety implications if actual o, =~ ' 4<olation signal had been present,
History of any previous problems.

Broader implications e.g. other systems, other v:lve/components,

Event Reporting.

Conclusions.

O N B W N e

Questios, for Perry AIT

»
»

1. Failure of MSIVs to close/close within Technical Specification limits,
(10/29/87 and 11/02/87)

what was the sequence of events?

What were the closure times generated curing the surveillance?
What operator action: were taken during the event? Were they
appropriate?

Pt Bk B
LD M) »-

Is there a history of any previous problems (e.g. 10/29 event, etc)
with the MSIVs?

Did the RPS logic makeup per design during the surveillances?

1.6 What additional testing was being performed?

P—
L

ro
al

safety Significance, Root Cause(s)

/ »

¢.1 Was there any immediate safety significance from this event? If
$0, what was significant?

¢.2 What was the root cause of the event?

Interactions of ma:;ntenance activities to the event.

3.1 What is the past and present maintenance history of the MSIVs?

3.2. What is the maintenance history of the Secvice Air (SA) and
Instrument Air (IA).

3.3 NWhat testing was performed as the result of maintenance activities?

3.4 What is the material condition of the affected valves and inter-

connected instrument afr and control systems as it would affect the
valve closure function?

Safety implications if actual Group I isolation signal had been present,

1 Does the licensee have procedure in place to handle this event?
2 Are they adequate?
3 H

4,
4,
4 ave the operators been trained on them?




Does the accident analysis bound this event?
What acticns were taken by .he operators?
Was the event properly categorized?

Wa. the event reported as required?

B DD
Ny

History of any previous problems.

5.1 Have there been previous events similar to this?

5.2. If there were previous events was the licensee aware of them?

5.3 1f not, why not?

5.4 Is there information available on other similar events?

5.5 Have there been any IEIN's or IEB's issued or similar subjects?

5.6 Is there information avaiable from other sites of similar problems?

Broader Implications.

Is a IEIN or 1EB warranted or a result of this event?
Are there other valves or instruments that require investigation?
If the problem 1ies external to the MSIV's, are there generic

implications? e.g. for other plant systems or other plants with
same components.

hOYOh
W R

Conclusion,

.1 What corrective actions are proposed, and are they adequate?
.2 Examine generic implications to other plants nd advise NRC
3

N~

management subsequent to the sive insprction.

Document inspection findings in aciirdance with 4raft manual
chapter 0325.

7



—

RESPONSIBLE
SECTION

OPS/LCS

LCS
NED/LCS

OPS/LCS

I6C/LCS

LCS

LCS

TECH/LCS

TECH

0oPS

NED/BCS

9.

10.

11.

/

AIT ACTION ITENMS

LTENM

SEQUENCE OF EVENIS
A. CLOSURE TIMES
B. OPERATOR ACTIONS TAKEN

ADEQUACY OF REPDRTING AND
CATEGORIZATION OF EVENT

IMMEDIATE SAFETY
SIGNIFICANCE

ADDITIONAL TESTING
ACTIVITIES IN PROGRESS

RPS ACTUATION SIGNALS
DUr*NG SURVEILLANCES

MANAGEMENT DECISION MAKING
PROCESS-INFORMATION
AVAILABLE

PREVIOUS MSIV TIMING
PROBLEMS

MSIV MAINTENANCE HISTORY
(OTHER THAN STI/SVI)
A. RETESTING PERFORMED

AIR SYSTEMS MAINTENANCE
HISTORY

A. RETESTING PERFORMED
B. VENDORS MANUALS

ADEQUACY OF PROCEDURES IN
PLACE TO HANDLE EVENT
A. OPERATCR TRAINING

SAFETY SIGNIFICANCE OF
INCIDENT (ACCIDENT
ANALYSIS)

DELIVERED

€ > ¢

MM > M e

//‘ )
11/06/87

rn—
/

<27
PAGE 1 OF 3

DESCRIPTION

OPS CHRONOLOGY
UNIT LOGS

STA LOG

CONDITION REPORTS
SUMMARY

STI DATA

o000 O0O0O

SUMMARY VRITE UP

o

o HISTORY OF EVENTS
SUMMARY

o SVI LIST
¢ V.0. LISTS/VARIOUS
UNITS

o SVis

© SUMMARY VRITE UP

o SUMMARY VRITE UP
o CANTLIN MEMO

o VO LIST - VO's
PROVIDED

o W0 LIST - VOs NOT
PROVIDED (NOT IN BOOK)

o VARIOUS P52 V.0.s/CRs

o 3 VENDOR MANUALS PRCVIDE
TO NRC

o OPS SUMMARY

o HISTORY OF EVENT SUMMARY

o GE; MSIV CLQSURE TESTING
OAQ



NED/LCS

LCS

LCS

NED/LCS

TECH/1&C

TECH
TECH
TECH

LCS

TECH

RPS

12.

13.

14,

15'

16.

17.
18.
19.
20.
21.

22.

23.

11/06/87

PAGE 2 OF 3
ANALYSIS OF LOADING ON X o GE -EFFECTS OF ISOLATION
STEAMLINES (3 CLOSED,
1 OPEN)
PREVIOUS SIMILAR INDUSTRY X o NPRD PRINTOUT (NOT IN
BOOK)
EVENTS o SERs 36-84, 57-85,
A. LER 86030 o RELATED LER SUMMARIES
o PERRY LER 86030
PREVIOUS NRC INFORMATION- X o IENs; 80-11,81-29,82-52,

BULLETINS, CIRCULARS,
INFORMATION NOTICES

‘

OTHER APPLICATIONS OF X 0
ASCO VALVES

TROUBLESHOOTING PLAN X(REV. 0)o
A. MATERIAL CONDITIONS
AFFECT ON CLOSURE 0
B. ANY FURTHER o
INVESTIGATIONS

GENERIC IMPLICATIONS

ROOT CAUSE o
CORRECTIVE ACTIONS

PLANS FOR STARTUP

CLOSURE INFORMATION ON X 0
1985 OPEN ITEM ON FSAR 0
AIR QUALTTY CHANGE (3 °
TO 40 MICRONS) o
v
4]
o)
MESH SIZE OF FLUSH CLOTHS CLOSED PER

USED ON AIR SYSTEMS TESTS

ANALYSIS OF AIR SYSTEM CLOSED PER
FLUSH CLOTHS TO VERIFY

LESS THAN 40 MICRON

PARTICLE SIZE (OIL, VATF )

83-57,84-23,84-68,85-08,
85-17,85-17-01,85-84,
86-57,78-14

IEB; 78-14,79-01A

EQ LIST

TROUBLESHOOTING PLAN,
AIR SYS.

POINTS SAMPLED

SEQUENCE OF TROUBLESHOOT
PLAN

PARTICLE COUNTS

GE; PRELIMINARY ANALYSIS

CEI/NRR LTR 0306

CEI/NRC LTR NOV. 9, 1984
VIOLATION FROM 84-15

IER 85-039

IER 85-066

IER 85-088

SSER SUPP 7 - 9.3.1

DISCUSSIONS

DISCUSSION



11/06/87
PAGE 3 OF 3

NED-MDS 24. BRIEF SUMMARY DESCRIBING X © SUKMARY VRITE UP/LIST
RELATIONSHIP BETVEEN
COMPONENT SUPPLIERS AND
MSIV CONTROL AIR PACK
ASSEMBLERS (i.e. HILLER
SHEFLER, NORGREN, ETC.)

OPLS 25. EQUIPMENT QUARANTINE LIST X o POD, NOV. 5




PC BOX 97 @ PERRY OMIO 4408' @ TELEPHONE (216) 259-3737 @ ADDRESS-10 CENTER ROAD

Serving The Best Locauon in the Nation

Murray R. Edelman PERRY NUCLEAR POWER PLANT

| VICE PRESIDENT
NUCLEAR

November 9, 1987
PY-CEI/O1E~0288 L

Mr. A. Bert Davis

Regional Administrator, Region 1II
U.S. Nuclear Regulatory Commission
799 Roosevelt Road

Glen Ellyn, Illinois 60137 i

Perry Nuclear Power Plant
Docket No. 50-440

Augmented Inspection Team (AIT)
Status and Commitments

Dear Mr. Davis:

This letter provides a preliminary description on the sequence of events,
troubleshooting, and conclusions surrounding the MSIV slow closure problem.

It also contains corrective actions and commitments made to the AIT on
November 9, 1987. The formal report required by your Confirmatory Action
letter dated November 4, 1987 will be submitted on or before December 4, 1987,

Based upon the information provided to date, we plan to restart the plant on
November 10, 1987 with your concurrence. If you have any questions, please
feel free to call.

Very trul re
Murray R. n

Senior Vice President
Nuclear Group

MRE:njc¢
Attachment
cc: K. Connaughton

T. Colburn
Document Control Desk



Executive Summary

On October 29, 1987 the Perry Nuclear Pover Plant wvas completing the final
stages of the Startup Test Program. One of these tests involved fast
closing one Main Steam Isolation Valve (MSIV). During this test, the valve
(1B21-F028D) failed to stroke closed vithin the required time. All other
MSIVs (7) vere cycled in order to verify adequate stroke times. Tvo of the
other MSIVs failed to satisfy the required stroke time.

The three valves that initially failed vere stroked satisfactorily upon
subsequent demand. Based on industry experience involving MSIV control air,
the problem vas attributed to’a one time deposit of debris in the respective
solenoids vhich vas exhausted as shovn by the subsequent successful stroke.
The debris vas believed to have caused a dela, in the solenoid responses.
Based upon the satisfactory stroke, the valves vere considered operable and
startup testing resumed. Plant management decided to perform the MSIV
stroke tests again prior to the last startup test, the full MSIV isolation
scram. This approach vas discussed vith NRC Region III.

On November 3, in preparation for the final startup test, additional stroke
timing tests of MSIVs vere performed. During the first stroke attempt, two
of the same MSIVs (1B21F022D, 1B21F028D) that previously stroked slovly,
again failed to close vithin the required time. The valves vere
subsequently recycled satisfactorily vithin minutes of their first tests.
Hovever, because the valves again failed to meet the required closure time
on the first attempt, the basis for an isolated failure vas no longer
considered valid. NRC Region III vas informed of the problem. The decision
vas made to shutdowvn the plant and troubleshoot the problem.

On November 4, an NRC Augmented Inspection Team (AIT) arrived onsite. A
troubleshooting plan vas established and implemented. The air actuators of
the three valves vhich had exhibited slov closing times vere disassembled
and the inspection results documented. The conclusion dravn is that the
dual solenoids exhibited sluggish action after operating in localized high
temperature conditions. It is felt that steam leaks caused a raised
temperature environment in the vicinity of the solencids. The raised
temperatures degraded the Ethylene Propylene Diene Monomer (EPDM) material
causing the solenoid to stick or to be sluggish. Corrective actions
included disassembling all 8 MSIV’s dual solenoids, and replacing or
rebuilding the solenoids as applicable.



1I.

I11.

Chronology of Events

On October 29, 1987 at 1837 Startup Test Instruction (STI)-B21-025A, "Main
Steam Isolation Valve (MSIV) Functional Test"™ vas being performed on
1B21-F022D, the steam line D inboard MSIV. This valve closed in 22.14
seconds. Technical Specification 3.4.7 requires the MSIVs to close in 2.5
to 5.0 seconds. At 2103 and 2106 the D inboard MSIV vas cycled vith closure
times of 3.24 and 2.94 seconds, respectively. All other MSIVs vere then
cycled to verify closuie times. The B outboard MSIV closed in 11.9 seconds
and the D outboard MSIV closed in 77 seconds. Each vas cycled again with
satisfactory results. Since initial conditions causing MSIV slov closure
could not be repeated, all MSIVs vere declared operable and plant startup
testing continued.

On November 3 at 1150, MSIV fast closure timing vas commenced in preparation
for the MSIV fast closure scram test in accordance vith agreerents made vith
the NRC on October 30. At 1157 the D inboard MSIV closed in 18 seconds and
vas cycled again at 1159 vith a closure time of 3.0 seconds. At 1208 the D
outboard MSIV failed to close. A second attempt vas satisfactory at 1213
vith a closure time of 3.4 seconds. The D inboard and outboard MSIVs wvere
declared inoperable and placed in the closed position in accordance vith the
requirements of Technical Specification 3.6.4.a. Based on repeat failures a
plant shutdown commencad at 1330. The reactor vas manually scrammed at
1819.

On November 4, the Nuclear Regulatory Commission (NRC) issued a Confirmatory
Action Letter (CAL) detailing various steps Perry management vas to take and
not to take in preparation for an NRC Augmented Inspection Team (AIT). The
team arrived onsite November 4.

Troubleshooting Activities

Prior to performing any vork in the field, a troubleshooting plan vas
vritten. Based on the symptoms showvn on October 29 and November 3, it vas
felt that the component vith the highest probability of causing the slov
closures vas the AS.0 model number NP-8323A20E dual solenoid found on each
MSIV air actuator. Numerous possibilities existed vhich could have somehov
affected these solenoids. The troubleshooting plan vas set up to determine
vhat the root cause vas and vhether any secondary problems had an impact.

On November 5 "As Found™ conditions vere documented and a wmore detailed
troubleshooting plan vas developed to establish the root cause of the MSIV
failures and corrective actions necessary to restore the valves to operable
condition. The troubleshooting plan vas agreed to by the NRC AIT. On
November 5 through November 8 various troubleshooting activities vere
carried out,



The first MSIV investigated vas the 1B21-F022D valve (inboard MSIV on "D"
line). Solenoid voltages and solencid air exhaust port samples ere taken
as the valve vas cycled all results vere satisfactory. WNext the field
viring and air lines vere disconnected from the ai: actuator ot air pack.
All connections and pipe openings vere inspected and any discrepancies
noted. The air pack vas then removed from the valve actuator and taken to
the I14C hotshop for disasseambly.

The above steps vere repeated for the 1B21-FO28B outboard valve and then the
1B21-F028D outboard valve. Any discrepancy no matter hov small vas
documented for further evaluation. Vhenever possible pictures vere taken of
vhat vas found. The wmajor discrepancies appear to be the folloving:

1. All dual solenoids disassembled have impact marks on the star
shaped disk subassembly and a deep depression (dimple) on the disc
holder seal (EPDM), vith the solenoids of the B21-FO28D indicating
the most degradation.

2. Many of the EPDM Body Asseambly O-Rings vere hard, flattened, and
adhering to metal surfaces.

3. In the 1B21-F022D valve rust vas found inside the solenoid valve
body, and the B solenoid coil vas badly corroded.

In addition to the component disassembly three types of air analyses vere
performed to determine vhat contribution, if any, instrument air quality may
have had in the failure of the MSIV valves. Filter samples vere collected
to determine particulate matter present in the instrument air system at the
solenoid and actuator supply points. Various unknown substances observed in
or collected from internal component surfaces vere analyzed using infrared
spectrophotometry to deduce origin of materials found. Grab samples of the
air supply vere analyzed by gas chromatography for hydrocarbon content and
quantification of organic contaminants if present in significant quantities.

The samples collected on filter paper for particulate vere analyzed under a J «
microscope. Very small quantities of particles greater than 40 micron vere . {
identified vhich indicates acceptable air system quality. Therefore, it is a r
very lov probability that the particles had an adverse effect upon the
sclenoid valve operation. Analyses of the substances collected during
disassembly identified the presence of thread sealant and silicone
lubricant, both of vhich are normally used during assembly of solenoid
valves and air lines. Air supply grab samples indicated no hydrocarbons
present in the instrument air supply.

pbstvuatitms ¢ QL e oo e (Lt M qa(‘-‘-.:‘ JA[J(¢
Based on all the tnfofia!ion it appoars thai the EPDM material used in
various parts of the solenoid vas interfering vith solenoid valve movement.
Thus, the decision vas made to disassemble the dual solenoids on all B
MSIVs, and refurbish as necessary.



Iv.

Root Cause

The cause of the MSIV delayed clos:res has been isolated to a failure of the
ASCO dual solenoid valves. This failure is attributed to EPDM elastomer
degradation due to elevated temperatures in the vicinity of the air packs
resulting from steam leaks. The observed hardened dimples on the disc
holder assembly and core assembly hatdened elastomer seals is consistent
vith high temperature conditions. Other evidence of localized steam effects
include degradation of the solenoid valve O-rings and observed rust/moisture
discoloration of the 1B21-F022D solenoid coil.

Localized high temperature conditicas existed during the plant cycle due to
steam leakage and elevated area temperature indications. Steam .eakage is
knovn to have occurred in MSIV 1B21-F0O22B packing and the MSIV leakage
control system isolation valves. This leakage vas in the direct vicinity of
those MSIV's vhich exhibited slov closure. Sieam in excess of 300 degrees F
is suspected of leaking in the direct location of the subject MSIV air

packs based upon the degredation of the EPDM.

Corrective Actions

The folloving evaluations and actions have been or vill be completed prior
to plant startup:

1 For the dual (fast closure) solenoid the total air pack vill be
replaced for the 1B21-F028D valve, and the vhole dual solenoid
vill be replaced on the 1B21-F022D valve. No other solenoids
shoved significant degradation or required replacement. All of
the other MSIV dual solenoids have been rebuilt.

2. For the single (slov closure) solenoid the solenvid vill be
replaced on the 1B21-FO28D, since the vhole air pack is being
replaced. Based on the inspection results above, no cother
replacements vere necessary.

3. A evaluation has been performed >f other ASCO solenoid Class 1E
harsh environment applications in the plant, including those vhich
may have been subject to the steam leak environment vhich affected
the MSIV solenoids. The reviev identified tvo normally
deenergized solenoids vhich do not serve an active safety
tunction. Vork history reviev of all other applications has shown
no solenoid failures.

4.  An evaluvation vill be made of other equipment in the vicinity of
the 1B21-F022D, 1B21-F028D, and 1B21-FO28B valves, to assess any
impact that the steam leaks may have had on these components.

5. Additional temporary temperature monitoring w Il be inscalled in
the steam tunnel on the preselected sample points in the MSIV
area including the dual and test solenoid bodies. This monitoring
vill be used to evaluate the actual temperature profile of the
complete MSIV actuator assembly and the surrounding area.
Folloving completion of the Startup Test Program, temporary
temperature indication vill also be installed in the dryvell for
monitoring of the inboard MSIVs.



The folloving additional evaluations and actions vill be performed:

1.

Further evaluation vill be performed on the exsisting industry
experience and efforts on ASCO solencid valve failure
investigations. This evaluation vill include such areas as using
different metal, and non-metal materials, and the effect of
hydrocarbons. Possible design improvements, including an exhaust
port screen vill be evaluated. Based on these evaluations a
determination vill be made on future actions including replacement
frequencies.

A sampling plan for the solenoid elastomer components vill be
established. Analyses of these components are expected to confirm
that hydrocarbons did net contribute to the EPDM degradation. Dev
point and particulate sampling of the instrument air system vill
continue at the existing test frequency.

A preventive maintenance requirement vill be established for
periodic replacement of the instrument air system prefilters. The
maintenance frequency vill be consistent vith replacement of the
instrument air system after filters. Additionally a generic
precaution vill be added into air sysiem vork orders regarding the
use of thread lubricants and sealants.

An evaluation vill also be made of the relative physical location
of the air compressors reduction gear vents, and the compressor
air intake, to determine the need for modification, and/or
periodic replacement of the intake filrer.

Unti the first refueling outage the full closure dual solenoids
vill be checked for proper operation during the monthly slow
closure check. This vill be performed by fully closing each MSIV
individually utilizing the test solenoid, folloved by taking the
control svitch to close, thus verifying the proper operation of
the dual solenoid. Also during this time frame the MSIVs wvill be
cycled individually on a quarterly basis regardless of plant
operating conditions, and the fast closure time verified. On an
interval not to exceed six months an inspection will be performed
on a dual solenoid during an outage of opportunity. This
inspection vill verify no degradation of the solenoid valve
internals.
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SCOPE

This test plan describes the requirements, procedures, and
acceptance criteria for thermal endurance testing of ASCO NP 8323
A20F solenoid valves for use as MSIV pilot valves at the Perry
Nuclear Pover Plant (PNPP). This environmental test is required per
reference 3.1, page 4, item 1.

PURPOSE

The purpose of this program is to demonstrate that the solenoid
valves vill perform their safety function at a variety of elevated
temperatures for a specific length of time in a continuously ener-
gized state. The ASCO pilot valve's safety function is to vent air
pressure and close off supply air from the tvo-vay and four-vay
Norgren air control valves vhich causes the 20-inch air cylinder to
extend and thus close the MSIV.

REFERENCES

Letter PY-CEI/O1E-0289L, November 13, 1987, Murray R. Edelman (CEI)
to A. Bert Davis (NRC, Region I11).

ASCO Draving FV 236843, July 10, 1987, Maximum Temperature of Coil

and Critical Elastomers vith Valve Energized and No Flov.

Maintenance and Instruction Manual for Model SA-AD6B Valve Actuator,
Ralph A. Hiller Company.

ASCO Bulletin 8323, Installation and Maintenance Instructions, Form
V5972R1, 1981.

TEST EQUIPMENT

Test Specimen Description

Six nev ASCO NP B323 A20E solenoid valves shall be utilized for
testing and shall be designated as test specimens 1 through 6. The
valve description is as follovs (see Appendix I):

Three-vay, norsally closed valve.
Dral solenoids, 120 VAC each.
EPDM seats and elastomers.
Individually serialized.
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The valves shall be supplied by The Cleveland Electric Illuminating

Company (CEIl) complete vith pipe fittings installed in the solencid

housing conduit connection and a conduit seal of Bisco sealant. The
pipe fittings and conduit seal shall be representative of the valves
installed on the MSIVs at PNPP.

Test Specimen Marking and Labeling

At receipt inspection, each specimen will be labeled vith 2n
aluzinur or stainless steel tag indicating specimen number. The
test lab shall also keep records of the valve serial number versus
specimen number.

Air Supply

The compressed air used for this testing shs)l be clean, dry, and
free of hydrocarbons as follovs: maximum particle size, 40 micron;
dev point, 40 degrees Parenheight; and hydrocarbon content, less
than 1 parts per million. A S0 micron filter shall be installed up-
strean of the test specimens. The compressed air shall be sampled
for dev point and hydrocarbons prior to testing.

Pover Supply

The specimens » *1 be supplied vith 120 « 5 - 0 VAC uninterruptable
pover.

Instrusentation

All test equipment and instrumentation to be used in the performance
of this test program must be calibrated in sccordance vith the test
facility's QA prograrm vhich conforms to ANSI N&5.2, 10CFRS50/Appendix
B, 10CFR21, and Military Standard MIL-C-45662A. Standards used in

performing all calibrations shall be traceable to the National
Bureau of Standards.

4.5.1 Measurements and Tolerances

Instrument Tolerance
Pressure Transducer + 3 psi
Thermocouple (Type K) M
Multimeter « 22

Note: Vhenever possible, use instrumentation vithin middle
third of specified range.
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ACCEPTANCE CRITERIA

The valves shall operate upon demand without sticking or binding.
Vhen de-energized, the valves shall vent the 27-cubic-inch air tank
from 90 to 30 psig in 2.0 seconds or less. Othervise, the data
collected vill be analyzed by CEl personnel in accordance vith the
requirement for the MSIV to fast close vithin 5 seconds.

TIST PROGRAM

Test Sequence

Testingz shall be conducted in the folloving sequence:

Baseline Tests

Therzal Endurance Test
Post-thermal Test
Disassembly and Inspection

Baseline Tests.

6.2.1 Visual Inspection

The valves shall be visually inspected and photographed. Any
damagc shall be noted and reported to the CEI representative.
Verify speci~ens are properly tagged.

6.2.2 Punctional Tests

Configure the specimens as shovn in Figures 1, 2, and 3,
except do not heat the oven. Clean and blov out all air
system components prior to test to reduce the risk of contan-
ination entering the specimens. Consult Appendix I for
installation requirements. Energize both solenoid coils for
each specimen, alloving the air tanks to pressurize to 90 to
100 psig. Measure the voltage, in-rush current, and the
steady-state current for each solenoid. Allov the specimens
to remain energized four hours in order to stabilize their
temperatures. Record *he specimen and ambient temperatures
(Figure 2) hourly. Measure leakage at the vent in accordance
vith paragraph 6.2.2.1. De-energize both solenoids together
and plot the tank's pressure decay curve versus solenoid
svitch signal. The tank should be exhausted in 2 to 4
seconds. Time shall be measured to vithin 0.05 seconds and
pressure shall be accurate to «+ 3 psi.
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Immediately folloving the initial de-energization, repeat the
above process tvice in the folloving sequence:

1. Energize both solenoids. Measure voltage, in-rush
current, and steady-state current for each solenoid.

2. Perforrm leakage measurement at vent per paragraph
6.2.2.1.

3. At 30 minutes after energization (step 1),
de-energize both solenoids. Plot pressure decay
versus solenoid svitch signal.

If a specimen exhibits leakage greater than 1 cc per minute,
that specimen must be repaired or replaced and the baseline
test repeated.

6.2.2.1 Leakage Measurement

Leakage measurements are performed as an indicator
of specimen degradation. Leakage measurements shall
be performed using an inverted graduated cylinder as
showvn in Figure 4. Leakage shall be measured i-

el per minute (cc/min) of air and shall be of five-
minute duration. Leakage measurements are for
information only; therefore, calibrated equipment
for leakage measurements is not required.

6.3 Thermal Endurance Test

The six test specimens shall be tested in three groups of tvo
specimens each per Table 1. Each set of tvo specimens vill be
placed in a separate oven. The oven temperature vill be maintained
continuously for 92 days. Specimen and oven temperatures (Figure 2)
shall be recorded hourly. The air pressure to the specimens shall
be maintained at 90 to 100 psig during the entire 92-day test. The
solenoids vill remain energized at 120 « 5 - 0 VAC during the entire
92-day test except for de-energization during cycle tests. The odd-
numbered specimens vill be cycled (de-energized/energized) every 30
days to simulate the monthly surveillance tests being conducted at
PNPP. Specimen 4 will be cycled (de-energized/energized) at 42 daye
and once every seven days thereafter. Specimens 2 and 6 vill not be
tycled (de-energized/energized) until after the 92nd day.
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Air tank pressure decay plots vill be generated for each
de-energization as described in paragraph 6.2.2. Perform a leakage
test per paragraph 6.2.2.1 on each specimen each vorking day
(Monday through Friday) and after each de-energization/energization
cycle. At the end of the 92 days, notify CEI for approval to
proceed to paragraph 6.4, Post-thermal Functional Test.

1f a specimen fails to operate upon demand or othervise exhibits
anomalous behavior, contact the CEI representative for disposition.

Post-thermal Functional Test

At the conclusion of the testing specified in paragraph 6.3, turn
off the ovens, open the oven doors, allov the ovens to cool to room
ambient conditions, and repeat the baseline tests specified in
paragraph 6.2.

Test Documentation

4 test log and data sheets shall be maintained to provide a complete
history of testing. Each log sheet and data sheet shall be identi-
fied by the project number and shall be signed and dated by the
person making the measurements. Interim test results will be
provided to CEl biveekly. CEI must approve the data sheets prior to
testing.

A final report vill be issued providing a complete description of
the requirements, procedures, and results associated vith the test
program.

POST-TEST INSPECTION

At the conclusion of testing, the test specimens vill be
disassembled, inspected, and photographed. 1In addition to overall
specimen photos, closeup photos of the EPDM discs and seals and
their mating metal pacrts vill be made. The use of oil, lubricant,
or any potential contaminant is prohibited during the disasseambly
and inspection. All personnel handling the valve parts shall vear
clean rubber gloves. Individual valve parts vill be labeled and
stored in plastic bags. Al]l specimens are to be returned to CEl for
possible further chemical and physical analysis.

QUALTTY ASSURANCE

The test program vill be conducted in accordance vith the test
facility’'s QA prograr vhich shall meet the requirements of ANSI
N&5.2, 10CFR50/Appendix B, and 10CFR21.
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8.1 Notices of Anomaly

1f, at any time during the test program, an anomaly occurs, CEI wvill
be notified by telephone vithin 24 hours and in vriting vithin five
vorking days. The details of the anomaly shall be fully described
including date, time, ducation, etc.
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TAELE 1
OVEN TEMPERATURE REQUIREMENTS

Oven
Specimens Temperature (°F) Comments

1 and 2 140 Maximum postulated PNPP ambjent for
mid-dryvell gnd steam tunnel (see
reference 3.2, Appendix I).

-3 and 4 190 This oven temperature should produce a
core disc temperature of 284°F (see
Appendix II). Adjust the oven temper-
ature as required to attain TC2 (valve
body) equal to 284°F. This simulates
the original qualification test aging
temperature of 2B4°F for 42 days vith
solenoids de-energized (sev
NEDC-30800).

S5 and 6 225 This temperature vill challenge the
limitations of the specimens.

NOTES:

1. Oven temperatures shall be maintained and recnrded every hour vithin
+5 to -0°F of temperature setting.
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PRESSURE TRANSDUCER FITTING

AIR TANX (TYP 2 PLACES!
NOTE: TANK MAY BE MOUNTELD
ON REAR OF TEST STANC

TEST 3TAND-1/4* STEE. FLL7F
(OR EQUIVAENT)

3/8°STAINLESS STEEL
TUBING

SPECIMEN IN.ET AIR LINE
(3/8" TUBE)

o~ SPECIMEN VENT LINE
(3/8° Tukt

SPECIMEN (TYP.2 PLACES

B323A20E

MIGH TEMP LEAD WIRE

....‘..0"......

6 EA
JUNCTION BOX CONTAINING —AAAARLAAAAG MM IR INSIDE STEEL FLEX
RAYCHEM SPLICES OR CONDUIT
TERMINAL BLOCK AS AN

ALTERNATE ) /'
K3
&

NOTES

4. SOLENDID *A® MUST BE VERTICAL AND UPRIGHT.

2 CARE SHOULD BE TAKEN TO PREVENT THREAD SEALANT (RECTORSEAL) FROM
ENTERING AIR LINES.

3 TUBING FROM SPECIMEN CYLINDER PORTS TO AIR TANKS AND TUBING FROM
SPECIMEN VENT PORTS MUST BE OF UNIFORM SIZE AND LENGHT, WITH GOOD
GUALITY BENDS FREE OF CRIMPS OR KINKS.

4 THE TEST LAB WILL SUPPLY ALL MATERIALS FOR THE TEST STAND
WITH THE EXCEPTION OF THE ASCO NPB3223A20E TEST SPECIMENS .

THREE TEST STANDS WILL BE REQUIRED, WITH THE TEST LAB MAKING
ALL THREE TEST STANDS IDENTICAL.

FIG.1 TEST STAND
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APPENDIX 1

NP 8323 A20E

DRAVINGS, INSTALLATION, AND MAINTENANCE INSTRUCTIONS




INSTALLATION AND
INTENANCE INSTRUCTIO

PULLETIN

8323

3IWAY NUCLEAR POWER PLANT SOLENOIDOPERATED PILOT VALVES
NORMALLY CLOSED AND NORMALLY OPEN OPERATION
1/4 NPT - 1116 3/32 AND 1/8 ORIFICES

INSTRUMENT AIR SERVICE

DESCRIPTION

Buletin 8323 valves witk Prefin NP in the catalog number are 3w
duect scung solenoid valves demgned & RuCiear power Plant Puol valves
Valves are of brass consiruction with two independent solenoids vach or
both capable of operaung the valve when energied ' ave slastomers are
wthyiene propylene (Suffux “E™) for od-free or VITON® (Suftix *“V™) for
mon-ou-free Instrument A semace Swandard walves have & Waterught
NEMA Type 6 Sclencid Enclosure Vaves may Also be equpped with an
Explosion-Proof Waterught Solenoid Enclosure which u dengned Lo mee!
NEMA Type 4 — Waterught NEMA Type 7 (C or D) Haaardows Locations
- Class |, Groups C or D and NEMA Type 8 (E F or G) Hazardous Loca
Bons = Clam I1. Groups £ F or G lasallaton and Muntenance lastrue:
vons for thus solenoid enclosurs are shows on Form No. V380

OPERATION

NORMALLY CLOSED (Pressure ot Connecuon '2%)

Boih Sciencids Deenergized Fiow u from Comnecuon “17
ton '3

Lither or Both Solenoids Energized Fiow is trom Connection 2" 1o Con:
pection ') °

NORMALLY OPEN (Pressure st Connecuon “37)

Potb Solencid: Deenerpitd Flow s from Coanecuon 3" 1o Connecuon
"y "

Either or Bowk Solenoids Energized Flow i from Connecuon ™
pecuon 2

NOTE To change from normally closed Lo normally open operation, con-
ault ASCO

tc Connec

1"10 Con

FLOW DIAGRAMS

NORMALLY CLOSED
PRESSURE AT 2

NORMALLY OPEN
PRESSURE AT 2

1
A

1 ?
o

- ;_‘ )
.,.t:r_’ ]
uE y | " |

L T3 (e » b | 1) (e v ben
Sann Sawrat Saiene a1 frienn s
Mesepan oergues Be everyind LT

Form Ne VEE72F)

As an sddiuona precavtion against malhuncuon on stari-up resuviung fror
Marge particies of pipe scale weld splatier o1 oLher debris In Pipe Lnt thes
walves have & large-mesh screen (not & BUter, ot aniet Thoy screen s nol a
substitute for the strauners of fUlen recommended above whoyr Auncuor
I 10 provide continuous sraung or Bltrauon of Lhe Lne fNuid

WIRING

Wnng must ecomply wnth all applicable Local and Nauona Ewcince
Codes Housngs are provided with o 1/2 NPS o1 34 NPT concu @ civ e
ton Comnect wanng through conduit of muubie qualty for the expriii.
environmen: 10 & venied electncal UBCUOD DOX JOCALEd in Lhe Mam e ares o
e valve The conduwtAuncuon box sysiem should be onented suct 1ha
any sceumulated mowt re of LOCA mray will ncl rus 1810 the soienoic
snclorure The waterught solenoid enciomus ma) be rolated Lo laclilate
winng Refer to Form No. VB3SO for the meihod wsed 1o rowie the
exp ouonprool /waterught solenoid encionue

NOTE Aluemsting Current (AC) and Duec! Current (DL) solenoids are
st differsnly, To convert Bolesoid "B from obe Lo e olbar. It 1
Becesary 1o change the complete solnoid

SOLENOID TEMPERATURE

Slndard catalog valves are supplied wilk cols demgned lor conunuous
duty service. When tbe solenoid us enargied for o long penod. the moienoic
enclosure becomes hot and can be touched with the hand only for an in
stant. Thu i & safe Operaung lemperature An) excesn'¢ beaung will be
wd.cated by the gmoke and odor of burnuag col Wrulalon

MAINTENANCE

WARNING Ture off slectrical power mupply and depressurize valve before
-Anu' repains Il i 8Ol necessary (o Mmow e valve from the pipe lne
o1 repaLn

ELIAMNG

A periodic cheaning of all solenoid valves i desrable. The Lme between
eeaning wil wary depending on medium end service conditiona ln gen:
el ! Lhe voltage Lo the coll s cOrrec! ShgRsh valve OPITLLOL. EXC8E ¢
noise Or akagt will tndicate that cheaning @ requued, Clean waive struner
or Bter *hen cleamung solenoid valve

PREVENTIVE MAINTENANCE

INSTALLATION
Check namepate for correct catalog pumber, preswure. voltage and service

SITIONING

Vaive mus! be mounted with Solenoid A" in a werucal and upngh! pos
gon (see Fupure 2)

MOUNTING

For body boss mounting dimensons refer o Figure 2
PIPING

Connect piping or tubing to valve sccording to markings on wvalve body
Refer to Now dagrarms provided CAUTION Valves muppled for ou-free
strument & service Are equpped wilh eihylent propylent elastomen
which car be sttacked by ols and greases Wipe the pipe threads claan of
eutting olls Thu precaution does nol aPply to val »3 with Viton elastomen
(Suffix V" in catalog sumben). Piping 1o all valve poru should be onented
such that any sccumulsted molture (parvoularly LOCA chemica sony)
will 8ol enter the (nternal areas of the walwe For applications wdere ex-
Baust PIping 4 not requred. (nsal & downward<directed stree! albow ip
the walve exhaust port. Apply pige compound sparingy Lo male pipe
threads only. if applied 10 valve thresds it may enter the valve And caum
eperauond difficulty, Pipe strain oo vahwe body sbould be avoided by
proper suppor and alignment of pipiag When tighterung coanecuons do
8Ot use valve body ot solenocid as & lever Wrencher appled to valve body
OFf PIPIDg Are 1o be located ai close & posubdle Lo connecLon point

DMPORTANT For the protection of the solenold valve, imrtall & struiner o7
fUter muitable for vbe sernce mvolved m iae Wlet Sde as clom to the vaive
& poasibje Temodic caning U required depending oo mIvice econditions
See Bulleuns $600 and 860) for mrunerns

*Dufont's reguriered thademark

Form No VE§72R) PRINTED INUS A

e Automatic Swtich Co.

1. Ketp tbe mec.ur Oowing through wbe vaive as free Brom dirt and for-

;\p. -Jium.; & posuble. Uspe instrumes: qualty auw, ou-free for
wifhis *

2 Whut o serice, operate wvalve penodically 1o lasure proper openirg
and clogny

3 Penodic inspecuon (depending upon mediurs and service condiuons
of intermal VAIVE Parts O GAMARt OF QRCEMLE WEAL W recOmMTerorc
Tooroughly elean all paru Replace any paru that are worr or gar
aged

4. The walves may require pariodic replacement of the colls and all resl
ent paru dunng theu installed Lfe to manian quakificavos The exact
replacement penod will depend oo ambieni And senice eopd.Lons
Spare Paru Kiw and Coils are ordesed separate)y (see Ordenng Infor
wauon) Consut ASCO for epecific recommendalons b eonntclLon
wilh Wbt replacement of paru

WPROPER QERAYION
1. Faulty Costrol Circuit: Check the electrica) system by energitung the
solenoid A metallc clck mgribes sonoid U operating Absence of
the click indicates Joss of power supp!y Check for Joose or blown-ou!
fuses. epen<ircuited or grounded col. broken lesd wires or splce
connecuoOns
Bumed Out Coll: Check for open<uruited coll Replace col Uf wec

oAy

3 Low Voltage: Check voltage across the col leads Voliyge mur be at
Jeast §5% of pameplate mating for AL sad poo-brtiery openaued DL
wvalves Voltage must be at beast 72% of sameplate mung for batien -
opersted DL walves
Locorreet Pressure Check walve presmoe. Pressure 10 vavy mun be
withio range specified oo aameplate

§. Excesmsive Leakage Dismsmemble valre and clean all parts Replace
:um or damaged paru with s complete Spare Paru Kit for best re

“

COIL REPLACEMENT
Refer to Form No, VH3B0 for ExplesooProo! Waterugh! Soknoid En

Ture off slectrical powe: mpply s0d disconnee! eol Wad wirss For AL
(Alternatiag Currest) Construction, mier to Figures 3 or 3 Por DL
(Dureer Current) Coarruction, refer Lo Figure 1. Proceed in the following
manner
1 Looses cover screws (3) and remsve cover wilh screwy, cOver gaske!
and sameplate
2 Unserew and remove retaining cup from solenoid base mubamembly
3. For A< Consuructon, remove Yokt eODLALNLLY SDTIAE WAADE!. *OU
and insulaung washers (2) For DL Construclon, remove coU washers

ASCO Valves

FLORMAM PARK NEW SARSEY 07932

¢ Auromo SAMTh (o s acseers mininae
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(2. cou and wnsulating washen (2) Insvlatng wahens (2) are omitieed
whee s molded coul w ume
4 Reassambie @ reverse order of dsassembly. paning earehul stuennon
10 txploded view provided for idesuhcanion £nd placement of parwa
$. When replacing retaning elip. Ughten untl relainiag clip W not Bree
10 rotate. approxumaiely 932 of an inch batwien serew Besd and mu\
6. Torgue cover screws eversy to 10 inch-pounds (1.1 mewion mewern)
10 WAFUre PIODE! BAMKE. COmMPreMION

tatvnuamumumm-m.omwu-m
parus -uﬂdn‘u&unc“m-mu.h‘anm
washor ot sash end of eoll, if required.

*atvg DISASSEMBLY (Re‘er 1c Figurst 1, 20n¢ )
wurise valve and turs off slectnical power spply.
1. Dusassemble valve in an arderly fashion paying careful sttezion to

axpiodec views pronded for wenufication and placemen: of pury

2. Starung wath Solencic “A.' Joosen £OVET BETewi ANG TEmOVE cover

wilh screws. cover gaskel and mameplaie. For expiosonproo!l,

waterught selenoid enciosurs. refer to Lasalaton and Manlwnasce

Iastrucuons, Form No. V3380

Unscrew and remove retaning clip from solenold base uDamembly

SLp yoke coOnlAinIng SPRAS washe! couU And imsulaung wasbery (1)

off \be solencid bast subassembly. NOTEL Insuiaung waaben )

are omried when & molded coll u umd

Unscrew solencid base subwmembly with special wrench adapier

suppbied in Spare Paru Kit (Wrench Adapier Order No. 204400-1).

Remove solencid bast subassembly, upper solenoid base gaskel.

Bousag, Pelalner gaskel, PriAner And ¢orv amembly with eor @Tag

and core puide

Remove bod) gaske! from walve body

For Solenoid “B." joosen cover screws and remove cover with srews.

cover gaskel and nameplate

Unserew and remove rewasung clip from solenoid basm abamembly.

For A< (Altermating Current) Construcuon alip yoke cosialaung

onng washer, col and iarclating washen (2) off the solencid base

subassembly. For D (Duec: Current) Construcuon, siip col washery

(2). tasulating wasber, col and innlating waaber off the solenodd bast

subassembly. NOTE Insulating washen (2) are omitted when o

molded coll s used

11 Unserew solenocid base subamembly with special wrench adapier
supplied in Spare Pary Kit

12 Remove solenoid basr sudamembly, upper solenold base gasker,
BOURDS. TYLALDET gAsKel Pelaner, core, Plugnut gasket, plugnut amem:
Bly and stem engaged io solenoid base sub<sastmbly. Remove sdapier

from adapier

13 ascrew adapiler and remove duc bolder spring. disc holder subd-
assembly and body gasketl

14. Al paru are pow sccemmble for cleaning or replacement. Cean ol
fmternal Dassageways thoroughly before walve reamembly. Replace
worr or damaged paru with & complete Spary Paru Kt for best
reoults When imstaling s complete $pare Paru Kit, it is recommaended
that the colls also be replaced

!ALV( lgggpa!_;v

Reassermble in reverse order of disamembly. Paving earefll stteption

te exploded views prowvded for identifhcation and placement of paru

Lubncate all gaskets (except cover gaske:) with a lght coat of DOW

CORNING® 550 Fiusd lubncant (supplied in Spare Parts Kit).

Starung wnth Solenoid "B mmpall body sAsker, disc holder mud-

assemblv and adapter. Torque adapter to 178 2 25 (nchpounds

1° 8 2 2.8 pewton meteny)

Pi ¢ upper solencid base gasket on solenoid bare subamembly
Poslion solenoid base sub-asmsembly in Bousing and iasal core.
(mnall end in first), plugnut gasker, plugnut aasembly and sem
anal end Into core)

epace retainer gaske! retainer body saske! and position disc Bolder
snng
Holding the solenoid base sub-assembly securely, engage the soleno:d
base sub-assembly tnto the adapier umng pecia) wrench adapier pro-
vided  Spare Paru Kit (Wreoch Adapier Order No. 206400-1)
Torque solenced base subamembly 1o 178 2 28 inch-pounds (1982
2.8 pewion meten)

8. For AL (Altermating Current) Construction, position meulating

washers (one st esch end of coll), cou and wpring wasber I yoke

SLP the yoke over the solenoid base subwssembly For DL (Darect

Current) Comstruction. replace insulaung washer, coll, waung

washer and coll wasbens (2)

Replace retlaining clip and ughten untl retaning clip is not free to

rolate. approximately $/32 of an inch betweer pcTew bead and mul.

30. Replace cover gasket and cover with mameplate and screws Torgue
cover screws evenly 1o 10 meb-pounds (1.1 mawion meten) 0 ineure
Proper gaskel compresnon.

11. lnsall solenoid base gaske! on solenoid bas sub-assembly.

12. For Solencid “A.” posuocn solencid base sibessembdly {a bousing
ﬁvﬂlm‘n.m»nud““h—-&
assembly.

13, lasall body m.dniuunn-nuymnﬂﬂu-d
core guide into solenoid base sub-amembly.

14, lasall skencid bas subessembly m.mmmr«
vided in Spare Pary Kit. Torque solenoid base subassembly 10 1 b2
25 inch-pounds (198 £ 2.8 newion metens).

15, Pomtion insulating washers (one st sach end of eoll), col and spring
washer i yoke, SLip yoke over solenoid base rubwasembly.

16. Replace retaining clip snd tighten untll retaning clip b not free 10
rolate. approximatel; /32 of an inch between screw haad and sut

17. Replace cower gashet and cover with mameplate and screwn Torque
cover serews evenly 10 10 ineb-pounds (1.1 mwion meiers) 40 eure
proper gaskel comyTmmon

18 After maintenance, operate the valve & fow times Lo be sure of proper
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PRELIMINARY NOTIFICATION OF EVENT OR UNUSUAL OCCURRENCE--PNO-111-87-138 Date November 3, 1987

This preliminary notification constitutes EARLY notice of events of POSSIBLE safety
or public interest significance. The information is as inftfally received without
verification or evaluation, and is basically all that is known by the Region I1]
staff on this date.

Facility: Cleveland Electric I1luminating Licensee Emergency Classification:

Company Notification of an Unusual Event
Perry Alert
Perry, OH 44081 Site Area Emergency
3 General Emer?ency
Docket No. 50-440 X Not Applicable

Subject: SHUTDOWN BECAUSE OF EXCESSIVE MSIV CLOSURE TIMES

At 1:38 p.m. (EST) on November 3, 1987, the licensee inftiated an orderly reactor shutdown
from§3 percent power after two Main Steam Isolation valves (MISVs) failed to close during  —-
testing within the required Technical Specification 1imits. The remaining six MSIVs closed
within the 3 to 5 second requirement. There’are two valves in sequencgt'on each of the four
Main Steam Lines, one valve inside the reactor containment and one valve outside the containment.
The valves that did not meet the closure time were both on the “D" steam line -- the inboagpd
valve closed in 18 seconds and the outboard valve had not closed within the two minutes)¥he
control switch was in the close position. The tests were observed by the Resident lnsp@ctors.

Subsequent tests of the two valves resulted in closure times within the Technical Specification
limit.

During testing on October 29, three valves did not meet the closure 1imit -- the two valves
on the "D" 1ine and the outboard valve on the "B" line. Subsequent cycling of the valves
provided acceptable time responsgs.

tmr§
An Augmented Inspection Team,is being dispatched to the plant site to review the circumstances
and possible causes of the MSIV closure problems. The team will consist uf the resident
inspectors and personnel from Regfon I11 (Chicago) and the Office of Nuclear Reactor
Regulation. A Region III Supervisor will head the team.

Region 111 will issue a Confirmatory Action Letter to the licensee agocumenting the licensee's
agreement not to resume operatfon of the plant without concurrence of the Regional Administrator,

The State of Ohio will be notified.

Region II1 was informed of the test results and shutdown at 1:15 p.m. (EST) by the licensee.
This information s current as of 2:30 p.m. (EST).

CONTACT: R. Knop (FTS 388-5547) M. Ring (FTS 388-5602)
DISTRIBUTION:
H. St. EDO NRR E/W Willste Mail: ADM:DMB
Chairman Zech PA IE NMSS DOT:Trans only
Comm. Roberts ELD OIA RES
Comm. Berntha) AEQD NRC Ops Ctr
Comm. Carr e
gom. Rogers QL’
CRS SP Regional Offices
SECY \ i ; D’
CA INPO NSAC
POR \\\\\\\rRlll Resident Office
licensee: (Corp. Office - Reactor Lic. Only) /

B | e

-

/“ | Poandnam 11T



CONFIRMATORY ACTION LETTER

IRCLL UNITED STATES
i %, NUCLEAR REGULATORY COMMISSION
- ¢ REGION 111
k’ _— !‘ 799 ROOSEVELT ROAD
/: GLEN ELLYN,  ILLINOIS 01D
y
LEE R B *

NOV 4 1987

Docket No. 50-440
Docket No. 50-441

The Cleveland Electric I1luminating
Company
ATTN: Mr. Murray R. Edelman
Vice President
Nuclear Group
Post Office Box 5000
Cleveland, OH 44101

Gentlemen:

This letter confirms the telephone conversation on November 3, 1987, between
Mr. Greenman and others of this office and Mr. A, Kaplan of your staff
regarding the Main Steam Isolation Valve (MSIV) failures occurring at the
Perry Nuclear Power Plant Unit 1 on November 3, 1987, With regard to the
matters discussed, we understand that you will:

1. Take those actions necessary to ensure that complete documentary evidence
of the “as found" condition of equipment being inspected is maintained.

2. Provide a step by step troubleshooting program to establish the root
cause of the MSIVs failure to meet acceptance criteria.

3. Not disturb any components that offer a potential for being the root
cause including power sources, switches, solenoids, and the air system

directly feeding the MISVs until that action is approved by the NRC AIT
team leader,

4. Except as dictated by plant safety, advise the NRC AIT Leader prior to
conducting any troubleshooting activities. Such notification should
be provided soon enough to allow time for the team leader to assign an
inspector to observe activities.

5. Submit to NRC Region IIl a formal report of your findings and conclusions
within 30 days of receipt of this letter,

None of these actions should be construed to take preccdence over actions
which you feel necessary to ensure plant and personnel safety,

We also understand that Perry Nuclear Power Plant Unit 1 will not be made

cgitical without the concurrence of the Region 111 Regional Administrator or
h??\dgsignee.

A
CONFIRMATORY ACTION LETTER

/7
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CONFIRMATORY ACTION LETTER

The Cleveland Electric I1luminating 2 NOV 4 1887
Company

Please let me know immediately if your understanding differs from that set out
above.

Sincerely,

aBb$F—=

A. Bert Davis
Regional Administrator

cc: F. R, Stead, Manager, Perry
Plant Technical Department
M. D. Lyster, Manager, Perry Plant
Operations Department
Ms. E. M, Buzzelli, General
Supervising Engineer, Licensing
and Compliance Section
DCD/DCB (RIDS)
Licensing Fee Management Branch
Resident Inspector, RIII
Harold W. Kohn, Ohio EPA
Terry J. Lodge, Esq.
James W, Harris, State of Ohio
Robert M. Qu:''lin, Ohio
Department 't Health
State of Ohio, F:blic
Utilities Com. ission
. M. Taylor, DELD
E. Murley, NRR
. Lieberman, OF
Cooper, EDO
. Lanning, NRR
Miraglia, NRR
Holahan, NRR
Virgilio, NRR
Partlow, NRR
Connaughton, SRI
. Strasma, RIII

LxXLXTOME DL A4,

CONFIRMATORY ACTION LETTER
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PO BOX 97 o PERRY, OMIO 44081 o TELEPHONE (218) 260.3737 ®  ADDRESS-1C CQENTER RO '\D

Serving The Best Location in the Nation

Nurray R, Bdelmen PERRY NUCLEAR POWER PLANT

2 VICE PREE DENT
Lig=¥ 7Y}

Novemder 13, 1987

PY-CE1/01E~0289% L

Mr. A. Bert Davis

Regional Administretor, Region I1I1
ViB. Nuclear Regulatory Comaission
799 Roosavelt Road

Glen Ellyn, Illinois 60137

Perry Nuclesr Power Plaat
Docket No, 50-440
Updated Information to
letter PY-CEI/OIE~0288 L

Dear Mr. Davis:

This letter provides addicional {nformation regarding the commitments made in
our letter, PY-CEI/OIE-0288 L, dated November 9, 1987. Basod upon the
discussions hald with mexbers of you etaff on November 10, 1987, enclosed is a
description of committed actions, established parameters to be monitored and
appropriaste action statements {f predetermined threshold values are exceeded,

Following receipt of your concurrence, we plan to restart the plant to complete
the remaining tests in the Startup Test Program. If you have any questions,

please feel free to call.
Very truly yours,

Murray R, Edelman
Senior Vice President
Nuclear Group

MRE:cab

Enclosure

¢ci X+ Connaughton

T. Colburn
Document Control Desk %1
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The folloving evaluations snd actions have been or vill be completed prior to
plant startup:

1.

A8 previously stated in PY-CEI/OIE-0288 L, for the dual (fast
closure) solenoids, the total air pack has been replaced for the
1B21-P028D valve, and the vhole dual solenoid has been replaced on
the 1B21-FU22D valve. Additionally, the 1B21-F (A solenoid valve
has been replaced ‘'ue to a frayed vire at the termination. No other
so.enoids shoved ..gnificant degradation or required replacement.
All of the other MSIV dual solenoids have been rebuilt,

As previously stated in PY-CBI‘0OIE-0288 L, the single (slov closure)
solenoid vas replaced on the 1B21-FO28D valve since the vhole air
pack vas replaced. Additionclly, the 1B21-FO288 solenoid valve has
been replaced due to « frayed vire at the termination. Based on the
{nspection results above, no other replacenents vere necessary.

As previously stated in PY-CEI/OIE-0288 L, an evaluation has been
performed of other ASCO solenoid Class 1E harsh environaent
applications in the plant, including those vhich may have bean
subject to the steax leak environment vhich affected the NSIV
solenoids. The reviev identified tvo normally deenergized solenoids
vhich vere subject to the same conditions as the MSIV solenoids.
Since the solenoids are in s normally deenergized state, no further
action vas considered necessary. The tvo solenoids vere 1B21-F048]
(solencid for valve 1821-F0069) and 1M14-PCO63A (solenoid for valve
1M14-FOO60A). VWork history reviev of all other applications has
shovn no solenoid failures, indicating the ASCO solenoid degradation
appears to be limited to the MSIV solenoid valves. Further revievs
are described in item & of the post startup actions.

The 1M14-POO60A valve is a normally closed valve and has no safety
function to mitigate an accident. It 15 associated vith a Dryvell
Purge system damper that i{s closed during normal operation vith a
vater seal in place for shielding purposes. The 1B21-F0069 valve is
& one inch before seat drain valve that is clrsed at greater than
30X main steam flov (at vhich time the solenoid is deenergized).

The valve vas recently cycled on November 7, 1987 with no
deficiencies identified. In addition, this valve vill be cycled
again during this plant startup,

An evaluation has been performed of other equipment in the vicinity
of the 1B21-P022D, 1B21-F028D, and 1B21-F028B valves, to assess any
impact that the steam leaks may have had on other components. This
evaluation revealed that there vere six valve actuators in the stears
tunnel and tvo in the dryvell that vere in close proxirity to the
knovn steam leaks. These actuators vere inspected and no s:ieam/heat
degradation vas observed. Viring, terminal blocks, toroue svitches,
limit svitches, splices, gaskets, and limit switch gear box
lubricants vere {nspected by a team that included EQ persannel.
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There vas no evidence of a thermal degradation from a steunm
environment that vould affect valve operability. It should be noted
that the Limitorque actuators do not contain EPDN material. A
reviev for qualified life adjustment vill be included in the further
reviev described {n the post startup item 4. There is no short term
concern of Limitorque motor operators qualified life in the dryvell
or steam tunnel areas.

“e historical rsadings of the existing permanent steam tunnel and
dryvell temperature elements in the vicinity of the NSIVs have been
revieved, and a baseline has been determined for each element (see
Attachment 1), Until the temporary temperature monitoring baseline
values have been determined, the existing permanent temperature
elements vill be used. It has been deternined thet a 10X rise above
these baseline values may be indicative of & localized steas leak
and vould require investigation. This value vas conservatively
selected since it is approximately one half of the temperature rise
expected for the Technical Specification trip value for leak
detection. It {s sufficiently conservative for the interim period
until the MSIV mrea and surface tenporary temperature element
readings have been fully baselined. This temperature rise vould
have indicated the steam leaks vhich impacted the inboard MSIV

.(24 degrees F differential temperature) A lover threshold

temperature rise could result {n unnscessary actions or reduction in
Pover operation due to minor temperature fluctuations.

A procedure vill be estabdlisheq specifying necessary actions to be
taken upon exceeding the interim temperature values. The interim
temperature thresholds are, area temperature plus a 10X rise or a
selected 225 degrees F for the tezporary temperature elements in the
Ares surrounding the MSIVs for both the steam tunnel and dryvell.
The Senior NRC Resident Inspector wiil be notified if any of the
folloving corrective actions are to be taken:

© Reduce pover, as necessary, to perform a visual {nspection to
determine the equipment affected,

0 Immediately repair the leakage or shield the adjacent Class 1E
components to limit the {mpact until a repair is possivle,

© Note components being affected and assess the thermal {mpact
(EQ). Evaluate and determine the necessary time frame for
taking additional action, such as increasing surveillance
frequency or changing replacement {nterval.
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At least 1 temporary temperature element in the area of each
MSIV vill be maintained in service in Operating Conditions

1, 2 and 3. 1If all temporary temperature c¢lements fail for a
specific MSIV, the adjacent temperature elements vill be
utilized in an interim period not to exceed 7 days. In the
interim a correlation vill be established betveen the adjacent
temperature elements and the specific MSIV without individual
monitoring. After 7 days, reactor pover vill be reduced in
order to repair/replace the failed element vithin 24 hours or
the plant vill be placed in Hot Shutdowvn wvithin 12 hours and
Cold Shutdovn vithin the folloving 24 hours.

If the local temperature monitoring in the area of an MSIV
exceeds 284 degrees P, the affected MSIV vill be declared
inoperable in atcordance vith Technical Specification 3.6.4.a
or cycled daily congistent vith the EQ test parameters. This
remains in effect until the additional environmental testing
{s completed (see Attachment 2).

Additional steam tunnel temporary temperature monitoring has been
installed on the preselected sample points in the MSIV area
including on the dual and the test solenoid bodies. Baseline data
vill be obtained on the temporary temperature elements in the steen
tunnel during the next full operating period of sufficient duration
to allov temperatures to stabilize. From our experience, this will
be several days after the plant i{s at full pover. Until the
baseline data is established, a value of 225 degrees F vill be
utilized for the temporary temperature elements in the areas
surrounding the MSIV to initiate the actions described in Sa.
Inspections vill be performed during startup to assure that the
initial temperature reading are not being effected by steam leaks.
Once it has been determined that the readings have stabilized, the
procedure outlined in item (5a) above vill be revised to use the
texporary temperature elements in lieu of the permanent elements.
The temporary temperature monitoring program vill continue until the
final analysis results of the environmental testing (see Attachment
2) is fully evaluated. At this time, possible design {mprovements
vill be evaluated and a determination vill be made on future
actions, including replacement frequencies or correlation to
permanent area temperature elements. The NRC vwill be notified prior
to removal of the temporary temperature elements.

Nine dryvell teamporary temperature elements have been installed vith
at least one on each of the dual solenoids on the inboard MSIVs,
typical of vhat vas done vith the temporary steam tunnel temperature
elements. A baseline will be established after the startup
folloving the outage as described above for the temporary steam
tunnel temperature elements., These baseline values vill then be
incorporsted into the program, slong vith the respective acceptance
criteria. In the interim, a selected threshold of 225 degrees F
vill be used for temperature elements in the area surrounding the
inboard MSIVs to ini{tiate the actions described {n Sa.
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A test has been performed vhich verified that air does not flov
betveen the air compressor reduction gear vents and the air
comprassor inteke. Consequently, it vas determined that there vas
no need for any equipment modification, or change in the intake
filter replacement frequency.

Folloving startup, these additional evaluations and actions vill be performed:

1,

To further substantiate the high temperature root cause, laboratory
enalyses vill be performed to confirm the failure mechanism of the
EPDM degradation. A reviev of industry experiences and discussions
vith various {ndustry sources vill continue to be conducted in order
to input into our analysis plan. Our preliminary analysis plan,
vhich included these industry contacts, is coapleted, and a summary
is provided in Attacheent 2.

Ve have completed an initial evaluation of industry experience. The
initial industry reviev did not change our preliminary conclusion
that the root cause of the problem vas primarily localized elevated
temperatures near the ASCO solenoid valves., The visual inspection
of the EPDM did not exhibit the normal signs of hydrocarbon
degradation (stickiness, sponginess, or svelling), hovevar, ve have
not eliminated the potential of hydrocarbons having s deletericus
effect. Ve plan to use data obtained from other plant experiences
48 described in IEN 86-57, along vith our own unniyltn. to confirm
the root cause.

Our preliminary schedule is to have initial infrared analysis for
hydrocarbon degradation by the end of January 1988 vith the
resaining results and analyses by end of the first quarter 1988.

Any further analyses required vill be determined at that time. Ve
plan to use a local research laboratery, as our primary analyses
contractor. Results vill be provided to the NRC, WVith respect to
environmental testing, a test plan vill be provided to the NRC by
November 23, 1987. Interim test results vill be provided to the NRC
as they become available during the 92 day test duration.

Folloving completion of the analysis piogr;n, possible design
improvements, vill be evaluated and a determination vill be made on
future actions, including replacement frequencies.

Presently, in order to minimize the potential for introducing
hydrocarbons to the air system, a preventive maintenance requirement
vill be established for periodic replacement of the {nstrument air
system prefilters. The maintenance frequency vill be consistent
vith replacement of the instrument air system after filters.
Additionally, a generic precaution vill be added into air system
vork orders regarding the use of thread lubricants and sealants. If
the outcome of the chemical analyses indicates the presence of
hydrocarbons, ve vill {mmediately implement an appropriate
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hydrocarbon sample and analysis program for the instrument air
system. This vill {nclude veekly sampling of the supply lines to
the MSIV's at the contsinment penetration connection as vell as
other main J-headers throughout the air supply system. The Senior
NRC Resident Inspector vill be notified upon implementation of this
action.

Dev point and particulate sanpling of the instrument air system vill
continue in accordance with the existing plant administrative
procedure. Any unscceptable results vwill be evaluated and systen
blovdovns vill be conducted until satisfactory results are obtained.

Until the first refueling outage, the fast closure dual solenoids
vill be checked for proper operation during the monthly slov eclosure
check. The existing monthly surveillance instruction vill be
revisad prior to startup to reflect the folloving test procedure.
The test vill be performed by fully closing each MSIV individually
utilizing the test solenoid, folloved by taking the contrel svitch
to close. Performance of this test vill verify the proper operation
of the dual solenoid, since the MSIV vill only remain closed if the
dual solencid deenergizes and properly repositions. If any MSIV
should reopen during the test, indicating failure of & dual
solencid, the associated MSIV vill be declared inoperable and the
plant vill be placed in Hot Shutdown vithin 12 hours and Cold
Shutdovn vithin the folloving 24 hours. The NRC vill be notified
upon discovery of such a failure.

Also during this time frame the MSIVs vill be cycled individually on
& quarterly basis regardless of plant operating conditions, and the
fast closure time verified. As a result of a faflure of this
quarterly test due to temperature related problem vith a dual
solenoid, or other air pack component, the plant vill be shutdowvn
and the NRC vill be notified as described above. The monthly test
described above, vill not be performed during those months vhen the
Quarterly fast closure test is performed.

Prior to exceeding a six month period an inspection vill be
performed during an outage of opportunity, on the dual solenoid
experiencing the highest temperature profile. This inspection vill
verify no degradation of the solenoid valve internals., If
accelerated heat degradation is observed, a complete investigation
vill be initiated and the NRC notified.
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A reviev has been completed of all knovn steam leaks in the plant
vhich could have affected Class 1E equipment. For all of the
potentially affected equipment identified, there is no configuration
vhere elsastomer compression set or degradation could result in the
equipment not being able to perform its {ntended function. Hovever,
these components vill be evaluated to _etermine if there has been
any affect on their long tera qualified life based on the
environment under vhich they vere subjected. The results of this
evaluation vill be corpleted and submitted to the NRC by

Noveaber 30, 1987. A further reviev vill be conducted for
prrentiaily high temperature area environments of all Class 1E
solenoids and other equipment vith EPDN subcomponents vhere
elastomer compression ‘set or degradation could result in equipment
not being able to perform its intended function. This reviev vill
be completed by the end of the first quarter 1988,
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TEMPERATURE MONITORING
FOR DETECTION OF STEAM LEAKS

TEMPERATURE NORMAL ACTION PLAN
SENSOR A THAL IMPLEMENTATION
NUMBER TEMPERATURE TEMPERATURE
D23-K102 A 140°F 154°F
UPPER D23-K1028 140° F 154°F
DRYWELL M13-R110-2 150° 165°F
AREA M13-R110-16 135°F 148°F
D23-K112 A + 135°F 148°F
eSS ik ol
-R110-3 o
gh:'gsé& M13-R110-4 124°F 136°F
AREA M13-R110-14 136° F 150° F
M13-R110-15 127°F 140° F
D23-K122 A 130°F 143°F
023-K122 B 128°F 141°F
LOWER M13-R110-5 114°F 125°F
DRYWELL M13.R110-7 122°F 134°F
AREA M13-R110-8 122°F 134°F
M13-R110-17% 110°F 121°F
M13-R110-12 127°F 140° F
E31-N604 A ' 125°F . 138°F
TsJﬁz?L 531‘~6°4 3} 134°F 147° F
MONITORS E31-N604 D 128°F 141°F
E31-N60S A 80°F 88°F
?Jﬁﬁn E31-N60S B 80°F 88° f
DELTA.T E31-N60S C 82°F 90° F
MON]TORS 531'N605 D B82°F 90°F
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ANALYSIS PLAN POR EPDN SOLENOID COMPONENTS

INTRODUCTION

To determine the cause for failure of solenoid vilot valves
vhich resulted in the slov closing of MSIV'S, tve approaches will
be taken. Both approaches involve analyses of the EPDN elastomer
gasket material, The physical properties of the elastomeric material
vhich vas {n service vill be compared to nev material to observe
degradation, loss of material, deformation, anomolies in surface
characteriatics, and reducéd performance. 1In addition, the gasket
material vill be subjected to chemical analyses to discover changes
from original material at the molecular level. Data obtained from
the analysis tegimen along vith data from a similar faflure
experienced at Brunsvick in 1985 vill be used to detersine cause.

PERSONNEL CONTACTED
\

Intervievs vith the Harris Research Personnel and NRR provided
information regerding wnalyses performed and resulting postulations,
PNPP analyses vill include methods to confirm or deny these failure
postulates., The full Brunsviek Paflure Analysis Report has been
sent and vill be used as guidance. A meeting wity Ricerca, Inc.
Personnel regarding this failure analysis program resulted in the
folloving proposed course of testing.

ANALYSIS PROGRANM
\

A: Samples
1. Unused Blastoger Gasket material
2. Used Blastomer from pilot solenoids vhich did not fail,
3. Used, degraded Elastomer Material from failed pilot
solenoids.
4. Pilot Solenoid valve bodies vith elastomer residue,
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B. Physical Testing

1. Profilimetric analysis to compare indentations in
EPDM discs (sample nos, 3, and 2)

2.  Optical Microscopy to determine the presence of foreign
saterial, or loss of material from surfaces.

3. Hardness tesiing to compare vith original specifications.

4.  Compression set to compare vith unused material and note
performance degradation.

C. Chemical Testing
1. Infrared survey to determine carbonile content. This will
provide information about mode of sttack (organic acids
from the presence of hydrocarbons) and extent of
oxidation, é
2. Scannirg Blectren Microscopy/X-Ray dispersion Spectrometry
t¢ confirm or negate copper-catalyzed accelerated
oxidation. (Vhich vas a postulated Pailure Mode at
Brunsvick)
D.  Bavircnsental Testing

§ix nev dual coil solencids vill be sent to & laboratory
for additional environmental testing. The solencids vill be
placed {n three Separate environmental chambers (tvo per
chamber) at various elevated temperatures {n an snergized
condition. The solenocids vill remain energiced for
predeterained times in an sttempt to determine the temperature
and continuously energized time st vhich the solenoids do not
perform their funetion.

SUMMARY

The above analyses and their results vill provide evidence of
failure mode and vill describe any further confirming analyses vhich
may be needed., In addition, recommendations vill be made in order
to preclude recurrence,
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