UNI TED STATES
NUCLEAR REGULATORY COWM SSI ON
OFFI CE OF NUCLEAR ', ACTCR REGULATION
WASHI NGTON, D.C. 20555

February i 2, 1991

NRC | NFORMATI ON NOTI CE NO. 89-32, SUPPLEMENT 1. SURVEI LLANCE TESTING OF

LOW TEMPERATURE  OVERPRESSURE
PROTECTI ON' SYSTEMS

Addr essees:

Al holders of operating |icenses or construction pernits for nuclear power
reactors.

Pur pose:

This information notice isintended to alert addressees to potential problens
resulting fromthe lack of testing of the ability of the |owtenperature
overpressurization protection system (LTOP) to performits safety-related
function using the alternative pneunatic supply systemfor operation of the
power-operated relief valves (PORVs). |t isexpected that recipients will
review the information for applicability to their facilities and consider
actions, as appropriate, to avoid simlar problens. However, suggestions
contained i nthis information notice do not constitute NRC requirements;
therefore, no specific action or witten response i Srequired.

Background:

Information Notice 89-32 (Reference 7) discussed the lack of testing of PORVs
i nthe LTOP node; citing inspection results at the Beaver Valley, Turkey Point,
and Harris nuclear power stations. The issue of |owtenperature overpressuri
zatlon protection first arose i n1976. Mny |icensees established procedures
and proposed systems to mitigate postulated overpressur- events. The main
concern was neeting fracture toughness requirements during heating and cooling
of the reactor coolant system Most |icensees' proposed systens consisted of
manual |y enabl ed |ow pressure setpoints on the existing PORVsS governed by
procedures and technical specifications.

Mbst PORVs are provided with a primry pneumatic supply system usually the
plant's nonsafety-related instrument air system and a backup pneumatic supply
system often a safety-related nitrogen syrtem Mst testing of the LTOP
function | s performed using the nonsafety-related primary supply, which does
not confirmthe safety-related aspects of the LTOP function. Since 1982, the
NRC has received 12 |icensee event reports (LERs) of degraded safety-related
nitrogen and/or air supply systens used for actuating PORVs inthe LTOP node.
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Four of the nost recent events (since 1987) are discussed i ndetail ina recent

NRC report (Reference 1). The following discussion includes synopses of all
12 events.

Description of Circunstances:

Point Beach 1 On My 3, 1989, during a test of the LTOP system the opening
stroke tiae of the PORV using the nitrogen gas supply system exceeded the
design cal cul ation because of an excessive pressur- drop inthe nitrogen |ines
(LER 50-266/ 89-05). The PORVs had opening tinmes of about 6 seconds and

10 seconds instead of the 2 seconds assuned inthe analysis. The slowest tine
nmeasured during the life of the plant was about 11 seconds. Wth this slow
opening tine, the reactor coolant system (RCS) pressure could increase to

835 pslg, well above the technical specification limt for low RCS tenperature
conditions. To ensure sufficient PORV stroke speed, the licensee replaced the
existing nitrogen supply control valves with larger ones and nodified the PORV

spring.

Turke Point 3 On Septenber 13, 1988, the PORV opening tine exceeded the
design values of 2.0 seconds for mass input and 3.0 seconds for heat input. The
licensee attributed the cause to undersized control air and nitrogen backup
supply lines to the PORV actuators (LER 50-250/88-21). Since the |icensee
first performed the tests in1984, the PORV stroke times variel from2 to

6 seconds. To correct these problens, the |icensee enlarged the supply Iines.

San Onofre 1 On March 21, 1988, the licensee determined that no testing
requi remt existed to assure the operability of the backup nitrogen supply
system for the PORV i nQperational Mde 5 (LER 50-206/88-06). The Iicensee
nodi fied procedures to include such a requirenent.

Indian Point 2 On November 18, 1987, the licensee found that the backup
nitrogen supply systemto the PORV was inoperable during a test

(LER 50-247/87-15). The backup nitrogen systemfailed the test becau;e check
valves did not prevent backflow to the normal nitrogen systemand nitrogen
consunption during each stroke was excessive. Normal equipnent wear caused the
check valve failure and system leaks. The licensee replaced the check valves
and repaired system |eaks

Catawba 1 On March 11, 1987, the licensee declared the pressurizer PORVs
i noperabl e because the instrunent air and nitrogen lines were incorrectly

connected across trains (LER 50-413/87-12)

Robinson 2 On Decenmber 15, 1984, the licensee discovered that the LTOP system
drawi ng, operating work procedures, and operating procedures were incorrect
after the PCRVs had been returned to operable status. Both PORVs were inopera
ble for one hour while a common accunmulator was out of service

(LER 50-261/84-12).
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North Anna | On Cctober 9, 1983, the licensee took an excessively | eaki ng
train of the LTOP system out of serv4.e because &f the unavail aoi lity of a
nitrogen makeup supply. This iipply ws unavaitible because the liquid nitro
en plant p-irmally used for mkeup hid ave.i* vlve r.|function

LER 50-338/83-71).

North Anna 2 On May 15, 19P3, arelief valve downstream uf a nitrogen supply
tan. for the pressurizer PCRv lifted, reduacing -he st:nply pressure be'p the
mninum required for PORV operation (LEP 9-33)/83-33).

North Anna 2 On April 6, 1983, |eakage inthe nitrogen suj)ly sy:ztan for the
Spressurizer PORV reduced the supply pressure bel ow the minimumrequired ' or
PCRV operation (LER 50-339/83-30).

Sur-y I On February 9, 1983, the licensee declaree both priessurizer PORVs

i noperabl e during cold shutdown with the overpressure nitigating system enabl ed
because of low air pressure inthe backup bottled air supply system

(LER 90-280/83-12).

North Anna 1 On Decenber 7, 1982, one of the relicf valves for the nitrogen
supply tank |eaked excessively, reducing the supply pressure bel ow the m ni num
required for PORV operation jLER 50-338/82-91).

Surry 1 On Cctober 2, 1982, the licensee declared both pressurizer PORVs
inoperable. One train had a |eaking diaphragminthe supply tank. In!he
other train, a check valve separating the backup bottled air supply fromthe
instrument air system |eaked excessively (LER 50-280/82-106).

Di scussi on:

The standard technica' specifications do not explicitly require the testing of
the LTCP systemwhile using the backup safety-related pneumatic supply system
and the individual plant technical specifications may or my not explicitly
require such testing. However, such testing isinportant to assure that the
LTOP system can perform its safety-related function i ngeneral and that the
PORV stroke times conformwith safety analyses inparticular. The NRC has
issued Generic Letter 90-06, "Resolution of Generic |ssue 70, ' Power - Qper at ed
Relief Valve and Block Valve Reliability,' and Generic |ssue 14, ' Addi ti onal
Low Tenperature Overpressure Protection for Light-Water Reactors,' Pursuant to
10 CFR 50.54(f)," June 25, 1990, requesting changes i nplant technical specifi
cations to correct this deficiency.

Air-operated conponents or systens used to perform safety-related functions
other than the LTOP function described herein have been noted to fail in the
sane way, namely Lecause of insufficient supply pressure. The NRC has also
issued information notices describing safety-related problens caused by exces
sive supply pressure. Attachment 1 lists previously issued generic communica
tions addressing pneumatic systens and relief valves. However, the scope of
Attachnment 1 does not include pneumatic problens that may have been described
before for safety valves or contanminated air systems. It should be noted that
Generic Letter No. 88-14, "Instrunment Air Supply System Probl ens Affecting
Safety-Rel ated Equipnent," August 8, 1988, cequested testing to verify that
accunul ators and backup pneumatic supply systems will perform as intended.
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o i . . . e . . |
This itformaticn notice rcouires no specific action or written respunse. If 1
yo. have any (uestions about the information in this notice, please call one of
the techrical contacts “isted below or the apprepriate NRR project manager.

yafﬁy/av z il
*ﬁiffz; E. Rossi, Di L4“7l> 4

Division of 0perat10nal Events Assessment
0ffice of Nuclear Reactor Regulation

fechnical Contacts: Vern Hodge, NRX
(301) 492-1861

Sagid Salah, REQD
(301) 492-4432

Sanford Israel, AEQOD
(301) 492-4437

Attachments .
1. List ¢f Resercnces
2. List of xecently Issued NRC Information Notices
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LI ST OF REFERENCES

"Low Tenperature Overpressure Protection: Testing PORVs with the
Alternate Pneumatic Supply,” AECD E9O 08, NRC Office for Analysis and
Eval uation of Operational Data, July 1990. A copy of this report is
available i nthe NRC Public Docunent Room 2120 L Street, N W,

Washi ngt on DC.

Bul letin No. 80-01: "Operability of ADS Valve Pneumatic Supply,"
January 11, 1980

Circular No. 79-22: "Stroke Tines for Power (perated Relief Valves,"
Novenber 16, 1979

Generic Letter No. 90-06: "Resolution of Generic Issue 70,

" Power - Cperat ed Relief Valve and Block Valve Reliability,' and
Ceneric Issue 94, 'Additional Low Tenperature Overpressure Protection
for Light-Water Reactors,' Pursuant to 10 CFR 50.54(f),"

June 25, 1990

Ceneric Letter No. 88-14: "Instrument Air Supply System Problens
Affecting Safety-Related Equipnent," August 8, 1988

Information Notice No. 89-38: "Atnospheric Dunp Valve Failures at
Palo Verde Units 1, 2, and 3, " April 5, 1989

Information Notice No. 89-32: "Surveillance Testing of
Low Tenperature Overpressure-Protection Systems," Mrch 23, 1989

Information Notice No. 89-26: "Instrument Air Supply to
Saf ety- Rel ated Equi pnent," March 7, 1989

Information Notice No. 89-07: "Failures of Small-Diameter Tubing in
Control Air, Fuel QI, and Lube OI Systens Render Energency Diesels
I noperable, " January 25, 1989

Information Notice No. 88-24: "Failures of Air-QOperated Valves
Affecting Safety-Related Systens," My 13, 1988

Information Notice No. 86-51: "Excessive Pneumatic Leakage i nthe
Automatic Depressurization System" June 18, 1986

Information Notice No. 86-50: "Inadequate Testing to Detect Failures
of Safety-Related Pneumatic Conponents or Systens," June 18, 1986

Information Notice No. 85-84: "lInadequate Inservice Testing of Main
Steam Isolation Valves," Cctober 30, 1985

Information Notice No. 85-35: "Failure of Air Check Valves to Seat,"
April 30, 1985
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Ibid.. Supplenment 1, May 17, 1988

Information Notice No. 82-45: "PWR Low Tenperature Overpressure
Protection," November 19, 1982

Information Notice 82-25, "Failures of Hller Actuators upon G adual
Loss of Air Pressure," July 20, 19e2

Information Notice No. 82-17. "Overpressurization of Reactor Cool ant
System" June 11, 1982

Information Notice No. 80-30: "Potential for Unacceptable Interac
tion between Control Rod Drive Scram Function and Non-Essenti al
Control Air at Certain GE BWR Facilities," August 19, 198C
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LI ST OF RECENTLY | SSUED
NRL | NFORMATI ON NOTI CES
| nf ormation Date of
Notice No. Subj ect | ssuance Issued to
91-10 Summary of Semiannual Program 02/12/91 Al holders of OLs or
Performance Reports on Fitness CPs for nuclear power
for-Duty (FFD) i nthe Nuclear reactors.
i ndustry
91-09 Counterfeiting of Crane Valves 02/5/91 All holders of OLs or
CPs for nuclear power
reactors.
91-08 Medi cal Examinations for 0215/ 91 All hol ders of OLs or
Li censed Operators CP% for nucl ear t[]Jower,
test and researc
reactors.
90- 77, I nadvertent Renoval of Fuel 02/ 4/ 91 Al hol ders of OLs or
Supp. 1 Assenblies fromthe Reactor Core CPs for pressurized
water reactors (PWRs).
91-07 Mai nt enance Deficiency Assoc 02/ 4/ 91 Al holders of OLs or
iated with General Electric CPs for nuclear power
Hori zontal Custom 8000 reactors.
I nduction Mtors
91- 06 Lock-up of Emergency Diesel 01/31/91 Al holders of OLs or
Cenerator and Load Sequencer CPs for nuclear power
Control Circuits Preventing reactors.
Restart of Tripped Emergency
Di esel Generator
91-05 Intergranular Stress Corrosion 01/30/91 Al holders of Qs or
Cracking i nPressurized \\ter CPs for pressurized
Reactor Safety Injection wat er reactors (PWRs).
Accumul ator Nozzl es
91-04 Reactor Scram Fol | owi ng Control 01/ 28/ 91 Al holders of Qs or

Rod W't hdr awal

Associ ated with

Low Power Turbine Testing

01 v Qperating. License
CP u Construction Permit

CPs for nuclear power
rEactors.
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