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UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

February 25, 1986
1E INFORMATION NOTICE ~.. 86-12: TARGET ROCK TWO-STAGE SRV SETPOINT DRIFT

Addressees:

A1l nuclear power reactor facilities holding an operating license (OL) or a
construction permit (CP).

Purgose:

This notice is provided to inform recipients of the continuing problem of set-
point drift occurring in the two-stage Target Rock safety/relief valve (SRV)
which was originally described in Information Notice (IN) 82-41 and follow-up
INs 83-39 and 83-82. It is expected that recipients will review the informa-
tion Tor applicability to their facilities and consider actions, if appropri-
ate, to prerlude similar problems from occurring at their facilities. However,
suggestions contained in this notice do not constitute NRC requirements;
therefore, no specific action or written response is required.

Background:

The two-stage Target Rock SRV was designed to solve the problems of spurious
opening and failure to reseat that had been experienced with the three-stage
valve. The two-stage valve exhibited some setpoint drift during testing and
became a major concern in July of 1982 when 11 of 11 of the Hatch 1 valves
failed to open at pre-sures that significantly exceeded their set pressures
following a scram and isolation. (Three valves subsequently opened at 1180
psig and further response to the transient was normal.) The owners' group that
formed after this event, General Electric Company (GE), and the Target Rock
Company investigated the causes of setpoint drift and developed recommended
solutions. The principal causes were determined to be galling in the labyrinth
seal area and corrosion-induced seat-to-disc bonding. The recommended solutions
were: (1) an enhanced maintenance program to ensure that adequate clearances
were maintained in the labyrinth seal area and (2) a replacement disc of a
material whose oxide film would be less likely to bond to the oxide film of

the seat.

The enhanced maintenance program has been in effect for at least one fuel cycle
in most pla~ts. Since the issuance of IN 83-82 in December 1983, testing
results for a typical plant showed that a small number of valves were within
the technical specification tolerance band of +/-1 percent, the majority were
within 5 percent of the setpoint, and a single valve was stuck.
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As the data base grew, it became apparent that setpoint drift had not gone away.
The Director, Division of Licensing, Nuclear Reactor Regulation (NRR) sent a
letter to the owners' group in March 1985 recognizing the benefits of enhanced
maintenance, but concluding that maintenance alone was inadequate to solve the
problem. The next step taken by the owners' group was the selection of a
replacement material for the disc which would have less tendency to develop 2
strong oxide bond with the Stellite alloy seat. A precipitation hardenable

stainless steel disc material was selected to replace the Stellite alloy currently
used in the disc.

Description of Circumstances:

Following the 1982 Hatch event, the tests performed at Wyle had consisted of a
steam pressure test to determine the setpoint, followed by diagnostic tests to
determine the cause of the setpoint drift on those valves which did not 1ift
within 3 percent (initially 5 percent) of the setpoint. To determine the amount
to which the disc is stuck, the test of the Brunswick valves, and the current
test procedure, calls for determining if the disc is stuck before the steam pop.
This is done by backing the stem off the seat and pressurizing below the seat
with nitroger. Because the disc is unrestrained, it is expected to lift within
5 psi-nitrogen pressure. The nitrogen pressure indicates the extent of
seat-to-disc bonding while the labyrinth seal problem is indicated by the
characteristically large drop in steam pop pressure on repeated tests.

On January 7, 1986, Carolina Power and Light (CP&L) reported that 6 of -the 11
Brunswick Unit 2 Target Rock two-stage SRVs being tested at Wyle Laboratories

had failed to 1ift at a nitrogen pressure of 200 psi, 4 others lifted outside

the tolerance band, and 1 lifted satisfactorily. The nitrogen tests on those
valves were terminated at that cime and CP&L directed that 4 of the stuck valves
be opened using the solenoid actuator to demonstrate operability in the automatic
depressurization system (ADS) and manual modes. The valves operated properly.

A fifth valve, having a setpoint of 1105 psig, was steam popped, lifting at 1219
psig-steam. The sixth valve was disassembled before further testing. Brunswick
Unit 2 had completed 2 cycles with the enhanced valve internals maintenance
program, but the disc replacement was yet to be done. These test results were
significantly different from other licensees' results reported to the NRC recently.
NRC's concern was heightened because of the number of valves affected and the
extent to which the discs appeared to be stuck.

The 5 stuck valves as well as the remaining 5 were successfully steam popped
the required number of times before being disassembled and refurbished. This
demonstrated that the clearances in the labyrinth seal area were satisfactory.
Fou ¢ the stuck valves and 2 of the others are to have discs of the new

mat. al retrofitted.

o

On January 9, 1986, the internals of the valve which was steam popped at 1219
psig were examined by an NRC inspector, who reported no differences in appear-
ance of this disc from previously observed discs. The disc area exposed to
steam appeared to be covered with a light gray film. There was a reasonably
narrow, bright seating band with no evidence of other problems. The labyrinth
seal showed very light wear. CP&L personnel could not identify any significant
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conditions that may have contributed to the severity of the sticking such as the
primary water chemistry transient that Hatch had experienced in 1982. The
licensee noted that the three valves on the C-steamline exhibited the least
amount of drift and that they were located in the same drywell quadrant. The
main steam line isolation valves in this line had been closed for about a
six-week period, just prior to the end of the fuel cycle and there was a minor
primary water chemistry transient during that time. The licensee also mentioned
drywell temperature problems and steam leaks from the high-pressure coolant
injection (HPCI) system as possible contributors.

Results of recent testing of the 11 Hatch Unit 1 valves identified two valves
outside the tolerance band for the nitrogen test that determines disc-to-seat
sticking. Two valves lifted outside the tolerance band, 1 was leaking too much
to test on nitrogen, and the remaining valves opened at less than 6 percent over
setpoint. The tests of the Brunswick and Hatch valves followed the same

procedures and the results for both reactors are detailed in Attachment 1 for
comparison.

Discs made of precipitation hardenable stainless steel will be installed in 50
percent of the SRVs in each plant as they become available. Hatch 1 and

Brunswick 2 have just had the new discs installed. Experience data will begin
to be received in 12 tn 18 months.

The NRC investigation of the Brunswick problem in particular and the Target Rock
two-stage setpoint drift problem in general will continue until resolved

satisfactorily. As additional information is obtained, it will be disseminated
to the industry.

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.

./
waru L./ Jordan, Director

Divisiop/of Emergency Preparedness
and Efgineering Response
Office of Inspection and Enforcement

Technical Contact: Mary S. Wegner, IE
(301) 492-4511

Attachments:

1. Wyle Lab Test Results: Brunswick 2/Hatch 1
2. List of Recently Issued IE Information Notices
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1986 WYLE LAB TEST RESULTS: BRUNSWICK 2/HATCH 1

BRUNSWICK 2

VALVE # SET PRESS (psig) N2 PRESS (psig) STEAM PRESS (psig)
+/-1 percent DISC LIFT FIRST POP (1)
1091 1105 11 1131
1099 1105 200+ 1107 (2)
1101 1115 11 1134
1102 1115 82 1134
1103 1125 48 1134
1104 1125 200+ 1153 (2)
1105 1115 200+ (DISASSEMBLED)
1106 1105 5 1116
1107 1115 200+ (INSTRUMENT
FAILURE)
1108 1125 200+ 1176 (2)
1109 1105 200+ 1219 (3)
HATCH 1
VALVE# SET PRESS (psig) N2 PRESS (psig) STEAM PRESS (psig)
+/-1 percent DISC LIFY FIRST POP (1)
313 1080 42 1092
1002 1080 5 1092
1003 1100 31 1132
1004 1090 5 1084
1006 1090 5 1119
1009 1080 5 1095
1011 1080 5 1086
1186 1100 5 1104
1187 1090 5 1101
1189 1090 (LEAKING) 1102
1190 1100 5 1127

(1) The steam pressure "first pop test" is performed after the nitrogen pressure
disc 1ift. Therefore, except for the Brunswick 2 valves that failed to lift
with a nitrogen pressure of 200 psig, any corrosion bond that existed between
the pilot disc and seat had been broken by the nitrogen test.

(2) These valves were opened by using the solenoid actuator before the steam

pressure "first pop test", thus breaking any corrosion bond that existed
between the pilot disc and seat.

(3) Since this valve was not opened by nitrogen pressure or by the solenoid
actuator, this pressure approximates the "as-found" valve condition.
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Information Date of
Notice No. Subject Issue Issued to
86-11 Inadequate Service Water 2/25/86 A1)l power reactor
Protection Against Core Melt facilities holding
Frequency an OL or CP
84-69 Operation Of Emergency Diesel 2/24/86 A1l power reactor
Sup. 1 Generators facilities holding
an OL or CP
86-10 Safety Parameter Display 2/13/86 A1l power reactor
System Malfunctions facilities holding
an OL or CP
86-09 Failure Of Check And Stop 2/3/86 A1l power reactor
Check Valves Subjected To facilities holding
Low Flow Conditions an OL or CP
86-08 Licensee Event Report (LER) 2/3/86 A1l power reactor
Format Modification facilities holding
an OL or CP
86-07 Lack Of Detailed Instruction 2/3/86 A1l power reactor
And Inadequate Observance Of facilities holding
Precautions During Maintenance an OL or CP
And Testing Of Diesel Generator
Woodward Governors
86-06 Failure Of Lifting Rig 2/3/86 A1l power reactor
Attachment While Lifting The facilities holding
Upper Guide Structure At an OL or CP
St. Lucie Unit 1
86-05 Main Steam Safety Valve Test 1/31/86 A1l PWR facilities
Failures And Ring Setting holding an OL or
Adjustments cp
86-04 Transient Due To Loss Of 1/31/86

Power To Integrated Control
System At A Pressurized Water
Reactor Designed By Babcock
& Wilcox

A1l power reactor
facilities holding
an OL or CP

0L = Operating License
CP = Construction Permit
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1100 CI ES5 PKWY

SUITE 1500

ATLANTA GA 30339

121045078882 1 ICO1CY1FB11M1
INTERMATRIX CORP
FREDERI CK B LOBBI N

PRESI DENT

6186 CAMPFI RE ROAD

COLUMBI A MD 21045
192056040034 1 1COICY1FB11M1
INTL CONSULTANTS

JAY S IYER

1(20 WAGON WHEEL DRI VE

OCEANSI DE 92056

1! 0319055550 1 1COLCY1FE11ML
IOKA COMVERCE COWM SSI ON
ANDPEW  VARLEY

CHAIPMAN
LUCAS STATE OFFICE BLDG
DES PGINES IA 50319

152324080533 1 1COI1CYIFP1111

ICWA ELECTRIC LIGHT & POWER CO

DLANE ARNOLD NPS
PLAI\"I'I IMANAGER

PF
PALG IA 52324
152808003134 1 1COICYIFB11M1

IOWA ILLINOIS GAS & ELEC CO
ENERGY SUPPLY & ENG NEERI NG
KARL H SCHAFER

VICE PRESIDENT

PC FOX 4350

DAVENPORT 1A

1JAPANO053044 11ICO1CYIFB11M1
ISHIKAWAJIMA HARIMA HEAVY INC
QUCLEAR POWER DIVISION

52808

L
l\llosg | KAHARA-CHO
1S06 TEXOHAMA JAPAN
9819 ICIOCYlF11MI
?RIWLL COFgP

EDWARD BEFFA
60 WEST EXCHANGE STREET

PROVI DENCE Rl 02901

117603053048 1 1C01CY1FB11ML
ITT GRINNELL CORP

DIA-FLO DIVISION

E C eROOVE

CONTRACTS M6R

33_CErITVILLE ROAD

1UCS092129 1 1 C01CY1FB11ML
| STI TUT RUDER BOSKOVI C
TAR TOMAS
A MNSTRATOR
SJEN CKA C54

41000 ZAGREB YUGOSLAVI

21403093803 1 1COLCYI FEB11P
| STI TUTE FOR RESOURCE MGT
| CHAEL S TERPI LAK
428 FOURTH ST
POB 4609

ANNAPOLI S MD 21403

1POLANOO7288 1 1C1OCY1FBl1ML
I NSTI TUTE OF NUCLEAR RESEARCH
REACTOR ENG NEERI NG DEPT.

A  STRUPCZEWSKI
ASST PROF

05-400

SW ERK NEAR WARSAI PCLAND
102184104391 1 1CC1CY1FBI | ML
I NTERSCI ENCE CONSULTANTS |INC
400 FRANKLI N STREET

POB 9133
BRAI NTREE MA 02184
150319081502 1 1CCl CYl FB1l | M

| OMA COMMERCE COMPI SSI ON
THOVAS HOUVENAGLE

LUCAS STATE OFFI CE ELDG

DES MJ NES A '0319

150319064173 1 1CO1LCY1FBl11ML
| O DEPT OF HEALTH

ENVI RONMVENTAL HEALTH

JOHN A EURE

DI RECTOR

LUCAS STATE OFFI CE FLDG

DES MJ NES A 50319
15240600866C 1COLCY1FB11M

IO ELECTRIC LIAT & PONER
Rl CHARD W MCGAUGHY
MANAGER NUCLEAR DIV

PO BOX 351
CEDAR RAPI DS A 52406
160602081590 1 1COLCYlFellML

| SHAM LI NCOLN & BEALE
MCHEAL M LLE

3 FI RST NATI CNAL PLAZA
51ST FLOOR

CHI CAGO IL 60602

11 SRAEO57568 1 1CO CY1FBPI | *
| SRAEL ATOM C ENERGY COM

LI CENSI NG DI VI SI OK

DAN LI TAI

ADM NI STRATOR

PO BOX 7061

TEL AVIV 61070 | SRAEL

27284080303 1 1CO1CY1FB11ML
TT 6RI NNELL CORP
| NDUSTRI AL Pl PI NG
A B BERLI EN
VICE PRES & DI RECTOR OF GA
1250 W MOUNTAI N ST
KERNERSVI LLE NC 27284
02901000128 1 1 COLCYI FB11ML
I TT GRI NNELL CORP
A S LAURENSON
260 WEST EXCHANGE ST

PROVI DENCE Rl 02901
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120036008006 1 1CO1C 1FB11ML
MPP  ASSOCIATES INC

TECHNI CAL LI BRARY

A P MCNAMARA

1050 CONNECTICUT AVE Nw

SUI TE 400

WASHINGTON DC 20036

148076067182 1 1C01CY1FBI ML
MULTI PLE DYNAM CS CORP
FRANK E GREGCR

PRESI DENT

29200 SOUTHFI ELD RD

SUI TE 103

SOUTHFIELD Ml 48076
12765 &86 1 1CO1CY1FB11iM1
N CA OF HUM RES
FACI LI ERVI CES Dl VI SI ON

DAYNE H IOWN
CIEF-RAIATN PROTECTION SECTN
PC BOX 12200

27605

RALEIGH NC
158501004306 1 ICO1CY1FB11M1
N DAKOTA DEPT OF HEALTH

DIV OF ENVIRONMNTL ENGINEERING
CANA  MOUNT

I%EO% M SSOURI AVENUE

BISPARCK ND 58501
128658 72 1 1CO01CY1FB11M1
NAMCC 5%] 9

6E PFITR

MtNAGER-PROD & MFG ENGP

1200 PCkRI'S RD

NEWION NC 2865E
14322c06520E 1 1CO01CY1Fb1iM1

NATIONAL BOARD OF BOILER INSP
Rl CHARD JAGGER

DIRECTOR OF INSPECTIONS

1055 CRUPPER AVE

CCLUMEUS OH 43229

191350091602 1 1CO1CY1FB11M1
NATIONAL TECHNICAL SYSTEMS
TFESTING DV

W H HOYT

GC MANAGER

20988 GOLDEN TRIANGLE RD
SAUGUS CA 91350

152631091612 1 1CO1CY1FP11M1
NATI ONAL TECHNI CAL SYSTEMS

G MATTESON

F ACILITY MANAGER

1536 E VALENCIA DR

FULLERTON CA 92631

168509004300 1 1CO1CY1FB11M1
NEBPASKA DEPT OF HEALTH

DIV OF RADIOLOGICAL HEALTH
HAROLD BORCHERT

301 CEN t NNI AL MALL SOUTH

BCX 95097

LINCO U NE 68509

1a8601693174 1 1 CA CY1EBI 1ML
NEBRASKA PUBLI C POAER DI STRI CT
NUCLEAR POWNER GROUP

J M PI LANT

TECHNI CAL STAFF MANAGER

PC BOX 499

COLUMBUS NE 68601

120842103405 1 1CO1CY1FB11ML
NEUTRON PRODUCTS INC

J A RANSOHOFF

PRESI DENT

22301 Mr EPHRAI M RD

PO BOX 68

175237093917 1 1C1CCY1FBI | ML
NULTI-AMP _SERVICES

JOHN J LAPICOLA

VICE PRESIDENT & GENERAL MGR
4271 BRONZE WAY

DALLAS X 75237
130328024935 1 1C01CY1EB11ML
MUNI Cl PAL ELECTRIC AUTH OF GA
HENRY UBERTO

1470 RI VEREDGE PKW

ATLANTA GA 30328
127602012785 1 1CY1CY1FB1iM1

CAROLI NA UTI LI TIES CO
PUB STAFF
ROBERT P GRUBER
EXECUTIVE DIRECTOR

PO BOX 991
RALEIGH NC 27602
144060103579 1 1CCICYIF211MI

NAMCO CONTROLS

j R BENDOKAITIS
ROJECT ENGINEER
7567 TYLER BLVD
MENTOR OH 44060

13 065224 1 ICCI1CYIFPIM
l(\I:ATIONAII_ BOARD OF BOILER INSP

NASHVI LLE TN 37220

1ENGLA081542 1 1CC1CY1F11ML
NATI ONAL NUCLEAR CORP

SAFETY & LI CENSI NG GROUP

J SCRI VI NS

CAMBRI DGE RD VHETSTONO
LEICESTER LEe 3LH ENGLARhC

122471091601 1 ICO1CYIFR11IM1
NATI ONAL TECHNI CAL SYSTEMS
HARTWOOD TESTI NG DI VI SI ON
WLLIAM J | SON

DI VI SI ON VI CE PRESI DENT
PO BOX 38 STATE RTE 748
HARTWOOD VA 22471
168509091841 1 1CO01CYlFellML
NEBRASKA DEPT OF ENVI R CONTROL
PROGRAM PLANNI NG SECTI ON

DENNI S BRAMSVAN

'01 CENTENNI AL MALL SOUTH

POB 94877

LI NCOLN KE 68509

168321093190 2 1CO1CY1FB11ML
NEBRASKA PUBLI C PCWER DI STRI CT
COOPER NPS
GUY R HORN
DIVISION MGR OF NLCLEAR OPERS
PO BOX 98

68321

BROUNVI LLE NE
120842094126 1 1CO1LCY1FB11ML
NEUTRON PRODUCTS [INC

WAYNE J COSTLEY

VI CE PRESI DENT

22301 Mr EPHRAI M RD

BOX 68

DI CKERSON MJ 20842

189158012227 1 1 CC1CY1FB11M
NEVADA DEPT OF HEALTH & VELFRE
BUR OF CONSUMER HLTH PPOTEC SV
LARRY FRANKS

RADI ATI ON CONTROL SPECI ALI ST
620 BELROSE ST are  tin





