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UNITED STATES OF AMERICA,

NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY'AND LICENSING BOARD.

i

4

]
'

)
{ In the Matter of )

)
4

| LONG ISLAND LIGHTING COMPANY ) Docket No. 50-322 0.L.
! )
: (Shoreham Nuclear Power Station)
( )
t

!

I AFFIDAVIT OF DALE G. BRIDENBAUGH

- STATE OF CALIFORNIA )
) ss.

,

] COUNTY OF SANTA CLARA )
:

DALE G. BRIDENBAUGH deposes and says under. oath as

follows:
i

My name-is Dale G. Bridenbaugh. A statement of my

-

qualifications and experience has.previously been provided to

this-Atomic Safety and Licensing Board (Board) as.part of my
I testimony on several Suffolk County Contentions-(see Statements

~

of Qualifications of Suffolk County Witnesses submitted on;-

.

! April 12, 1982).
! !

! . . -
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This affidavit' relates to Suffolk County-(County)

Contention 11 (Passive Mechanical Valve Failure) testimony and

. cross-examination that was subsequently incorporated into the
~

record and to Findings of Fact that have been submitted for the

'Board's consideration. County Contention 11 reads as follows:.

;

! !
' ' Suffolk County contends that LILCO has not

demonstrated that the valves used in the
safety-related systems at Shoreham will not
fail in an undetectable or-unsafe mode,
thereby jeopardizing the safe operation of
Shoreham and violating 10 CFR 50, Appendix A,
GDC 23, 35, 35, 37 and 40.

I attest that:

1. In my direct testimony (co-authored by Gregory C.

Minor) I stated that the primary concern covered by this

contention was that valves in safety-related systems may fail.

in a mode that_could be undetectable thereby rendering the

system inoperable without the knowledge of the plant

operators. LILCO and the NRC Staff felt this should not-be of

concern because of the use of valve position indicators ~and

because such valve failures should be detected by system

malfunctions during normal operation or by indications

observed during the in-service test program (IST).

i -2. A recent NRC Bulletin (IE Bulletin No. 83-03, Check-

Valve Failures in Raw Water Cooling Systems of Diesel
. ;

|
Generators, March 10, 1983) has just been issued which reports .

I
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!. a series of such non-detectable ' failures at two operating BWR
,

, ,

j plants. This Bulletin cal'ls for action to be taken by holders
4 -

of Operating Licenses but places no requirements on OLj

i . applicants stating that "These programs will be reviewed during
|

|-
the licensing process," - A copy of IEB 83-03 is attached hereto

!' for information.
;

3. The failures reported in IEB 83-03 were of' Diesel
i

-

[ Generator cooling water system. check: valves. These failures

were not identified by operator observations and instrument
;

| readings during surveillance tests, but rather were found only
t-

I by disassembly and inspection of the valves. The valve

i- disassembly was apparently prompted by observation of a

i
high-temperature trip caused by. flow restriction of the failed

f - valves. These-failures rendered two of the three-un!.ts
|

inoperable at the same time but the exact causo was not

| discovered until almost one month later. These failures are

perfect examples of the type-of concern expressed in Contention

11. Check valves do not normally have direct position

indicators and the adequacy of multi-directional flow function

is difficult to verify through the standard IST program

testing.

[ 4.- Potentially affected valves include more.than just

those contained in the Diesel Generator cooling waterEsystems.

Swing check valves are used in many safety related systems and
,

,

i . .
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many applications are difficult to set up for valid proof

testing. I wish to emphasize that the NRC had not completed

their (sub-contracted) review of the Shoreham valve test
program at the time this contention was heard, and the record

: contains little detail on how swing check valves are to be

tested at Shoreham. There exists, therefore, little

I information in the record to demonstrate that LILCO has taken
such potential failures into account.,

5. It is my opinion that LILCO should be required to

encorporate the applicable operating plant actions specified by

IEB 83-03 before plant operation is permitted at Shoreham.

Such actions would include at least Items 1, 2, and 4 of IEB

83-03 page 4.
,

.

In addition, LILCO should review all other swing

check valves in the safety related valve list and assure that

effective test procedures are in place to prevent similar

failures from jeopardizing the operation of other safety
systems.

,

.
'

x/a _

'

,

/
DALE G. BRIDENBAUGH,

' Subscribed and sworn to before

me this I'k day of /1.,.c.4 1983.
'

,
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. . OFFICIAL SEAL [
f3;NOTARY PUBLIC ( CARLO F. CARALU y.

' . A . Y.
' f tEcipa tice t *1 -

My commission expires: ( ' < / re r, . ,,
- : santa clara county ;,

My ecmmiss!an expires Oct. 5. E4 f
m>4emo<x::Poec:> s<=>ooocos.v.:
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SSINS:'No. 6835 1
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'

OMD No.: 3150-0097
Expiration Date: 11/85

~

IEB 83-03

UNITED STATES
NUCLEAR REGULATORY COMMISSION

OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D. C. 20555

March 10., 1983,

-.

IE BULLETIN NO. 83-03: CHECK VALVE FAILURES IN RAW WATER COOLING SYSTEMS.

OF DIESEL GENERATORS

Addressees:

All nuclear power reactor facilities holding an operating license (OL) for
action and all those holding construction permits for information.

Purpose:

The purpose of this bulletin is to (1) notify licensees and construction permit
holders about numerous incidents of failed check valves in systems important to
safety; (2) inform licensees of a significant generic matter for which addi-
tional NRC action is anticipated; (3) to require appropriate surveillance and
testing of check valves in raw water cooling systems for diesel generators. A
response to this bulletin is required from all nuclear power reactors holding
an OL as discussed below.

Description of Circumstances

A review of available operating experience, data and licensee event reports
(LERs) shows that numerous check valve failures have occurred in systems
important to safety in nuclear power plants. A series of IE generic communi-
cations (listed in Table 1) has been issued which describes a broad range
of check valve failures involving various designs, causes, and applications.
The NRC has evaluated check valve failures in consideration of the need to
request generic action by licensees. The focus of this bulletin is directed
primarily'at the failure mode of disassembly or partial disassembly of check
valve internals. For example, the check valve disc becomes separated from the
hinge.

Title 10 of the Code of Federal Regulation, Section 50.55a(g)' requires testing
-

oof valves whose function is required for safety. This is implemented by appli-,

cation of Section XI of the ASME Boiler and Pressure Vessel Code and Addenda.'

However, our analysis of operating experience with check valves has shown that-
disassembly and partial disassembly of-check valve internals is not effectively
found by Section XI testing as it is implemented at this time. Tests performed
for Section XI or-Technical Specifications usu. ally require only forward flow
through check valves. -These tests may not detect internal check valve failures
unless the disassembled parts move to block flow during the test.

This bulletin is expected to be part of a generic response to check valve
~

failures which will result in improved testing to ensure operability and to
improve reliability of check' valves. In addition to-the generic

.
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communications issued by IE, the NRC Office of Nuclear Reactor Regulation
requires that licensees consider all check valves in systems important to
safety for inclusion 'in the ASME Section XI Pump and Valve Inservice Testing

~

Although most check valves in systems important to safety arePrograms.
included in current IST program reviews, most are not required to be reverse
flow tested or disassembled to detect gross internal failure because licensees
have identified each of these valves as having a single safety function: the

; ,

open position. However, forward flow tests to verify the open position are -
inadequate for detecting internal disassembly. Effective check valve testing^

,.

techniques are necessary to the development of a more meaningful and productive .

IST program. Operating experience provides a basis for determination of what
areas of IST check valve surveillance need to be improvad.

The specific requirements of this bulletin stem from analysis of check valve
failures in the raw cooling water supply to the diesel generators at thei

Dresden and Quad-Cities nuclear power stations and other events which are;

: described in Table 1. At Dresden and Quad-Cities, it was found that six of
six check valves in the raw cooling water systems for the diesel generators
had failed with the disc becoming detached from the. pivot arm. Many of the+

failures described in the generic communications listed in Table 1 also
involved detached discs. The Dresden event is described in detail in IE
Information Notice No. 82-08. In summary, the event involved failure of the
check valves in the raw water cooling systems for the diesel generators which,

resulted in interruption of cooling water flow to the diesel generator heat
exchangers and subsequent inoperability of the diesel generators. The Dresden4

~

chsck valve failures-rendered two diesels inoperable at the same time when the
valve discs moved to the valve outlets and blocked flow. However, the true

~

cause of flow blockage was not determined until almost one month later. All-

three Diesel Generator Cooling Water Pump (DGCWP) systems at Dresden Units 2
and 3 ir.volved check valve failures which were discovered during a short period'

of time. These fai. lures were not identified by-operator observations and
instrument readings during diesel generator surveillance tests, but were
discovered by direct inspection of the internals of the valves. It is not known
how long these check valves were broken before their condition was detected.i

L The broken valve discs were found to be free to move within the valve. bodies
and may have been that way for some time before coming to rest in a position
which restricted flow enough to cause the diesels to trip on high engine
temperature. The subject check valves are horizontally mounted Crane 8-inch,
cast iron swing check valves, Type 373, and have a pressure rating of 125 psi.

Because of the similarity between the Dresden Units and Quad-Cities Units,,

NRC' Region III requested that Commonwealth Edison inspsct the DGCWP discharge
,

check valves on the Quad-Cities Units on a schedule consistent with the avail-
'

ability of valve parts and the availability of the DG units. The DGCWP systems
at Quad-Cities were inspected and all three DGCWP discharge check valves were,

found with the discs separated from the pivot arms. '

a

: At Quad-Cities, the failures remained latent; although the discs-were lying
free in the valve body, they did'not move to the outlet and block flow. The'i

DGCWP discharge check valves at Quad-Cities were also Crane, 8-inch, swing
check valves, Type 373. However, the Quad-Cities valves and the Dresden valves
were not identical. -The Quad-Cities valves had larger, more bulbous valve ,

'bodies and slightly different internals'.

i I

. _ . _ _ _



. .--. . .. - - -. - - - .

_

.

- 'IEB 83-03
March 10, 1983.

j Page 3 of 5
,

For all valves, the most dominant. failure mode was due to a combination of
-

'

abrasive and corrosive wear of valve ~ internals. In particular, the valve disc
was held'to the pivot-arm by a stud'with washer and nut. Apparently, flow
conditions at the valves were such that the discs vibrated (fluttered) causing
local abrasive wear at-the arm bore of the hinge where it. joins the disc. This

> 'same action also resulted in severe degradation.of the washer used to retain
F the disc on-the hinge, and once the degree of degradation at the hinge bore and
L washer was sufficient, the two components separated. The stud and nut wore
,- such that the~ stud and nut. assembly pulled.through the enlarged hole in the
! pivot arm and became detached.
!-

In the case of the Dresden Unit 2 valve, the valve disc remained barely attached
! to the pivot arm and the arm had broken at its hinge to the valve hinge pin.
[ In this case, abrasive / corrosive wear was found to have occurred at the hinge
F pin bore. All of the failed valves showed wear at this location. -The degree

of degradation vcried from very slight.in the Quad-Cities 1/2 hinge to extreme
in the.Dresden Unit 2 hinge which had fractured at this location. As plants-

age, failure mode's of these types may be expected to become more prevalent.'

,

! The bulletin focuses on check valve failures in the raw water cooling syst'em of
diesel generators for the following reasons:

~

,

(1) Six of six check valves in these systems at Dresden_and Quad-Cities
: failed with the potential for interrupting flow of cooling water to-

the diesel generators.4

(2) Both ' diesels on Dresden Unit 3 tripped on overtemperature due to-

lack of cooling water flow-and the unit was without emergency-power.

| (3) The cause-of the lack of raw. cooling water flow to the Dresden Unit. 3
dedicated diesel (failed check valves) was not discovered for'almost <

-

one month following the event despite numerous test and surveillance.
procedures and was attributed to other causes'. The condition of the

i swing diesel and the unit 2' dedicated diesel check valves.at Dresden
{ was not discovered until more~than one month after the initial event.

(4) None of these check valves was included in'the plant'IST program at- |

the time of the event. Sinc'e the event, the NRC Office-of Nuclear I.

Reactor. Regulation has added'these valves to IST requirements'for )
plants currently being reviewed. "

'

. . , .
_

. (5) .Even if the valves had been in the IST program, Lit is' doubtful if-
the normal forward flow test .would ~ have discovered these latent
failures except by chance, as' occurred at.Dresden.~ . The' failures were.-

finally discovered by? direct inspect. ion ~of v'alve internals.
'

n
It sho~ ld be noted that the popular use of swincj chick valvss in safety relat'ed'u

i plant fluid systems considerably expands the scope of| concern for check valve
maintenance and testing beyond dieselJcooling systems. Licensee' event' reports:

! indicate that.other' systems-important to safety have experienced. failures of.
;. - check 1 valves which 'areinot included 'in' the IST. program and have: not1been

_

r
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discovered during testing. Other licensee event reports indicate that for
those valves which are not leak tested, both the type and frequency of testing
may not be adequate to detect valve failure. Maintenance and IST programs
should be reconsidered in light of detecting and preventing gross and multiple
check valve failures that can defeat functions of systems important to safety.
This includes concerns both for check valve opening and closure.

.

Required Actions For Holders Of Operating Licenses:

1. Licensees are requested to review the plant Pump and Valve In-Service .

Test (IST) program required by Section XI of the ASME Boiler and Pressure
Vessel Code and modify it if necessary to include check valves in the flow
path of cooling water for the diesel generators from the intake to the
discharge. Those portions of the cooling water system which do not
directly supply the diesel may be excluded from this review. For example,
if the cooling water to the diesel is supplied by the normally operating
service water system, the loop of piping to the diesel from the service
water piping and back must be considered, but not the complete service
water system. For those cooling water systems which come into operation
only upon demand for diesel cooling, all portions of the system which are
required to change state must be reviewed. -

2. For the valves described in (1) above, licensees are requested to examine
the IST program and modify it if necessary to include verification proce-
dures that confirm the integrity of the valve internals. This may be
accomplished by using both a forward flow and a back flow test or by valve --

'

disassembly and inspection. Other equally effective means of assuring
integrity of the valves may be used. A reasonable schedule for the test
of these valves shall also be included in the IST program.

3. Licensees ~are requested to perform initial valve integrity verification
procedures for' the valves identified in (1) above using the methods
described in (2) above, to be completed by the end of the next refueling
outage commencing after April 1, 1983.

4. Licensees are requested to submit a report to the NRC within 90 days of
the date of this bulletin, which lists the valves identified in (1) above

~

and describes the valve integrity verification procedure methods and
~

schedule identified in (2) above. This report should include the history
of any known previous failures of these valves at your plant.

5. Licensees are requested to submit a report to the NRC within 90 days of
,

completion of the results of the initial valve integrity verification
procedure performed in accordance with (3) above. For those valves which
are found to have undergone either partial or complete disassembly of ,

valve internals, 'a description of the failure mode -should be included.

6. The written reports required shall be submitted.to.the appropriate Regional
Administrator under oath or' affirmation under provisions of Section 182a,<

Atomic Energy Act of 1954, as amended. The original copy of the cover

- -
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letters and a copy of.the reports shall be transmitted to the U. S.
Nuclear Regulatory Commission,- Document Control Desk, Washington, D. C.
20555 for reproduction and distribution.:

- Required Actions for Holders of Construction Permits:
~

i *

None. This information is provided to. holders of Construction Permits to
provide guidance in preparing their proposed IST programs. These programs will
be reviewed during the licensing process.-

'Although no specific request or requirement is intended, the following
: - information would. help the NRC evaluate the ~ cost of implementing this
.

bulletin:
1

! Staff time to perform requested valve integrity verification procedures*

* Staff time to prepare written responses.

This rquest for information was approved by the Office of Management and
[ Budget ~under clearance number 3150-0097 which expires on November 1985. .

Comments on burden and duplication should be directed to the Office of
Management and Budget, Reports Management, Room 3208, New Executive Office1

Building, Washington, D.C. 20503.'

If you have_any questions regarding this matter, please contact the Regional'
Administrator of.the NRC Regional Office or the technical contact listed

3

below.

/ - W
,

! Richard C. DdYoung, a rector
OfficeofInsbectionand' Enforcement-'

l'
Technical Contact: George F. Lanik, IE

,

1 (301) 492-9636

Attachment:<
,

' . . 1. Table 1 - IE Generic Communications
2. List of'Recently Issued IE Bulletins' -

,

. , .
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IEB 83-03
March-10,.1983.

. .

. TABLE 1. IE GENERIC COMMUNICATIONS

ON CHECK VALVES

IE Circular 78-15 " Tilting Disc Check Valves Fail to Close"-

- IE Bulletin 79-04 " Incorrect Weights for Swing Check Valves Manufactured
*' by Velan Engineering Corporation

IE Bulletin 80-02 " Operability of ADS Valve Pneumatic Supply"

IE Information Notices:

80-41 " Failure of' Swing Check Valve in the Decay Heat Removal System
at Davis-Besse Unit No. 1"

81-30 "Velan Swing Check Valves"

81-35 " Check Valve Failures"
i . 82-08 " Check Valve Failures in Diesel Generator Engine Cooling

.

.

System

82-20 " Check Valve Problems"
'

82-35 " Failure of Three Check Valves in High Pressure Injection
Lines to Pass Flow"

_

4

J
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Attachment 2-

IEB 83-03'
-

March 10, 1983 :

I '

LIST OF RECENTLY ISSUED IE BULLETINS
t

Bulletin Date of
. No. Subject Issue Issued to

83-02 Stress Corrosion Cracking 03/04/83 Table 1 BWRs an
in Large-Diameter Stainless for action and
Steel Recirculation System all other licensees >-

Piping at-BWR Plants and. holders of a CP
,

83-01 Failure of Reactor Trip 02/25/83 All PWR facilities -
,

Breakers (Westinghouse 08-50) holding an OL'and !
'to Open.on Automatic Trip other power reactor

Signal facilities for-
information

i

82-04 Deficiencies in Primary Con- 12/03/82 All power reactor

tainment Electrical Pene- facilities holding

tration Assemblies an OL or CP !

82-03 Stress Corrosion Cracking in 10/28/82 _ Operating BWRs in
Rev. 1 Thick-Wall Large-Diameter Table 1 for action

'

Stainless Steel, Recircula- and other OLs and cps

tion System Piping at BWR for information
Plants

82-03 Stress Corrosion Cracking in 10/14/82 Operating BWRs ir.
Thick-Wall Large-Diameter, Table 1 for action
Stainless Steel, Recircula- and other OLs and cps ;

' tion System Piping at BWR for information ,

Plants
,

82-01 Alteration of Radiographs of 08/18/82 All power reactor
Rev 1, Welds in Piping Subassemblies facilities with |

Supp 1 an OL or CP i

82-02 Degradation of Threaded 06/02/82 All PWR facilities-
Fasteners in the Reactor Coolant with an OL for4

Pressure Boundary of PWR plants action and all
other OLs or cps

for information
,

;

82-01 Alteration of Radiographs of 05/07/82 All power reactor {
Rev. 1 Welds in Piping Subassemblies facilities with |

an OL or CP

.

. .
.

OL = Operating License
CP = Construction' Permit

|
|

|

I
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UNITED STATES OF AMERICA''
-

-

NUCLEAR REGULATORY COMMISSION
'

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD
,

)
'

,

In the Matter of )
)

,
LONG ISLAND LIGHTING COMPANY )

*
) Docket No. 50-322 (O.L.)

(Shoreham Nuclear Power Station, )
Unit 1) )

)

CERTIFICATE OF SERVICE

i I hereby certify that copies of the MOTION TO REOPEN RECORD
ON SUFFOLK COUNTY CONTENTION 11, dated April 7, 1983, have been

3

served to the following this 7th day of April 1983 by U.S. Mail,
first class.

i
;

4

Lawrence J. Brenner, Esq. Ralph Shapiro, Esq.
Administrative Judge Cammer and Shapiro

.
Atomic Safety and Licensing Board 9 East 40th Street
U.S. Nuclear Regulatory Commission New York, New York' -10016

,
Washington, D.C. 20555

,

Howard L. Blau, Esq.
Dr. James L. Carpenter 217 N?wbridge Road.

Administrative Judge Hicksville, New York 11801
! Atomic Safety and Licensing Board
'

U.S. Nuclear Regulatory Commission W. Taylor Reveley III, Esq.
Washington, D.C. 20555 Hunton & Williams

F.O. Box 1535-
707 East Main St.

j Dr. Peter A. Morris Richmond,-Virginia 23212
Administrative Judge

i Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission Mr. Jay Dunkleberger

,

: Washington, D.C. 20555 New York State Energy Office
.

_

Agency Building 2
Edward M. Barrett, Esq. Empire State Plaza

_

General Counsel Albany, New York' 12223
Long Island ~ Lighting Company
250 Old Country Road' |

Mineola, New York 11501 Stephen B. Latham, Esq. |
Twomey, Latham'& Shea

-Mr. Brian.McCaffrey P.O. Box'39'8
Long' Island Lighting Company 33 West Second Street
175 East Old Country Road- Riverhead, New York 11901'

Hicksville, New York 11801

.
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'

Marc W. Goldsmith Mr. Jeff Smith ~
' ' * Energy Research' Group, Inc. Shorehcm Nuclear Power Station

400-1 Totten Pond Road, P.O. Box 618 -

~ Waltham, Massachusetts 02154 North Country Road
Wading River, New York 11792

Joel Blau, Esq. MHB. Technical Associates
New York Public Service Commission 1723 Hamilton Avenue
The Governor Nelson A. Rockefeller Suite K

Building San Jose, California 95125
Empire State Plaza
Albany, New York 12223 Hon. Peter Cohalan

Suffolk County Executive
David J. Gilmartin, Esq. H. Lee Dennison
Suffolk County Attorney Building
H. Lee Dennison Building Veterans Memorial Highway
Veterans Memorial Highway Hauppauge, New York- 11788 |

Hauppauge, New York 11788
.

Ezra I. Bialik, Esq. ,

Atomic Safety and Licensing Assistant Attorney General
Board Panel Environmental Protection _ Bureau

U.S. Nuclear Regulatory Commission New York State Department of
' Washington, D.C. 20555 Law

2 World Trade Center
Docketing and Service Section New York, New York 10047
Office of the Secretary
U.S. Nuclear. Regulatory Commission Atomic Safety and Licensing
Washington, D.C. 20555 Appeal Board

U.S. Nuclear Regulatory
Bernard M. Bordenick, Esq. Commission

'

David A. Repka, Esq. Washington, D.C.. 20555
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555- Matthew J. Kelly, Esq.

Staff Counsel, New York
Stuart Diamond State Public Servi ~ce Comm.

1 Environment / Energy Writer 3 Rockefeller Plaza
NEWSDAY Albany, New York 122234

Long Island, New York 11747 *

Stewart M. Glass, Esq.
Daniel F. Brown, Esq. Regional-Counsel
Atomic Safety and Federal-Emergency _ Management

Licensing Board Panel Agency
U.S. Nuclear Regulatory Commission 26 Federal Plaza
Washington, D.C. 20055 New York,-New York 10278

James B. Dougherty, Esq.
3045 Porter Street, N.W.
Washington,HD.C. 20008

- y -

; Lawrence Cod Lanpher, Esq.~

KIRKPATRICK,-LOCKHART, HILL,
CHRISTOPHER &'PHILLIPS

i DATE: ! April 7, 1983 1900 M Street, N.W., 8th' Floor
: Washington, D.C. 20036
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