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Genticmen:

Attached la Licenueo E font krport 414/91-016 concerning TECilNICAL
SPECIFICATION VIOLATIOS DUE TO FAILUkE OF PRESSURIZER POWER OPERATED
RELIEF DLOCK VALVE 2NC-31D.

This event was concidored to bo of no significance with respect to the
ho11th and cafety of the public.

Vary t ruly yours,

f V
W. R. McCol. lum
Station Manager
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' " ' ' " ' Technical Specification Violation Due To Failure Of

Prenuriger Power Operated Relief Block Valve 2NC-31B
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On Decenbor 9, 1991, at 0230 hours Unit 2 was in Modo 5, Cold Shutdown.
The Pressurizer (PZR) failed to dept.,ssurize prior to the PZR Nitrogen
fill. A PZR Power Operated Relief Valve (PORV) Block Valvo, 2NC-31B, was
not open as indicated. 2NC-31B remained closed because the stem separated
from the wedge assembly. The PZR PORVs had been closed in the auto open
node since December 2 at 2000 houcs. With the final PZR safety relief
valvo in place, T/S require that an inoperable PZR PORV be returned to
service within 7 days or depressurizo and vont the NC system within the
next 8 hours. Due to the 2NC-31B failure, one of the two FORVs required to
be operable was not available and the T/S action requilement was not
satisfied. Therefore, the T/S violation occurred. This event is
attributed to Equipment Failure. The Unit 1 and 2 PZR PORV isolation
valves were radiographed to verify that the valves are open. 2NC-31B was
replaced and the initial stem analysis was performed. Planned corrective
actions include verification of block valve position following stroke tests
and to continue ovaluation of stem failure analysis data.
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idCKGROUND

!
The Reactor Coolant [ElIS:AB) System (NC) consists of four heat transfor
loops (A,B,C,and D) connected in parallel to the Reactor vessel [EIIS:VSL). :

Loop B contains a pressurizer [E11StVSL] (PZR), over-Iressuro rollef valvos
[ElIS:V), and the interconnecting over-pressuro relief discharge piping to

the PZR relief tank (PRT).

NC Systc4n pressure is controlled by use of the PZR which is designed to
accommodate positive and negative surgos caused by load transients. The PZR
providos a point in-the NC System whoro 11guld and vapor can bo maintained
in equilibrium under saturated conditions for p escuro control purposos.

The_PZR Power Operated Relief Valves (PORVs), NC-328, NC-34A, NC-36B, are r

designed to limit system pressure for a largo power mismatch and to prevent I

actuation of a high pressure Reactor trip. The cporation of those valves h.
also limit tha undesirablo~ lifting of spring loadod PZR safety valves. The

{tPORVs operate automatically when NC pressure exceeds the Process Control j!
System (7300) setpoint. J

$
The PZR block valves (NC-31B, NC-33A, NC-35B) are used to isolato its 1

associated PORV if excessive leakago occurs by closing the inlet to tho -|
asuociated PORY. Each PZR relief dischargo line is monitored to alert ig-

-operators when an increase in temperature occurs-(representing relief j'

valves-lifting or leaking). 2NC-31B is a Rockwell International (now d

Edward Valvo Company) 3 inch Equiwodge gato valvo. f
f

NC System Low Temperature Overprossure Protection (LTOP) is provided to j
provent the NC System from exceeding the pressure / temperature limits. To 4,
ensure that NC System pressure does not excoed those limits. t.he PZR PORVs i
are sot _ to open when the pressure exco9ds 400 PSIG during low t.emperatures i

4and-when the Reactor vessel head is in place with all NC vents closed.
Should a presrure excursion exceeding the cotpoint occur during those low ji
conditions,-the PORVs would automatically open and relievo pressure to the '

PRT. The PZR PORVs can also be manually operated fro,a the Control Room. ?g

Tho'PZR PORVs-are air operated and NC-32B and NC-34A featuring a back-up j
Nitrogen System [ElIS:LK] supply to ensure that the valves can bo opened -j
in the event that the Instrmnent Air [EIIS:LD) Syster is unavailable. 3

Credit for NC-36B can not be taken during LTOP because it does not have a j,
Nitrcgen supply, g'
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Technical Specification (T/S) 3.4.9.3, Overpressuro Protection Systems
Limiting Conditions For Operation, statori that two pORVo shall be operablo i

if the Roactor vossol head la on and the NC vents are closod. With one
inoperablo PORV, the T/S requires that the inoperablo PORV be returned to
servico within 7 days, or to depressurizo and vont the NC Syntom within B
hourn.

EVENT DESCRIPTION

.On November 25, 1991, Unit 2 was in Hodo 6, Refueling. Following valvo i

spring-pack adjustments on 2NC-31B, 2NC-31B was testod using VOTES
methodology to ensure that the proper thrust was t>oing provided by the
actuator and to assons combined performance of the valvo and actuator. Tho ,

!test results appeared normal and within the required values.

On December 2, at 2015 hours, the final PZR code safety valvo, ?NC-1, was
set. At 2045 hourn, Operations began fill and vont for the NC System
following refueling. All three pZR pORVa had boon in the Auto-Open modo
with a setpoint of 400 pSIG sinco 2000 hours. ,

On December 8, Operations (OPS) suspected that 2NC-32B was not operating
properly due to unexpected senditions within the Prossurizer Rollof Tank.
Hochanical Maintenance personnel observed the c;> oration of 2NC-11 and
2NC-32B. The valvec appeared to stroko normally to the open and closed
positions.

On December 9, at 0300 hours, the NC System was pressurized to 117 PSIG. *

2NC-32B was opened and NC pressuro romained at 117 PSIG. NC pressuro did
.not drop as expected. 2NC-32B was closed and the NC system was
depressurized.- Two options woro considered to verify the position of

~2 M 1B, perform a radiograph of the valvo internals or to perform a VOTES
W. VOTES sulta from the test.porformed on November 25, 1991, woro
r9 vie.id and'i.ne data suggested that the stem was separated from the gato
. sed Ly since the stem pullout force appeared to bo lower than normal.

; >PS altiated a work request to repair 2NC-31B. _At 1900 houra, Maintenance
in Aneering Services reported that the atom of 2NC-31B was brokon and that
tao gato assomoly was stuck on the valvo seats.

On December 10, at 0400 hours, Mechanical Maintenance had been unsuccessful
p in removing the assembly from the valvo body and determined that it was
i necessari b drill it out. At_1130 houra, the assembly had boon removed

|
from th. y e body. At 1500 hours it was datormined that 2NC-31 would'
have to n \v out and replaced since the valvo body was severely damaged.
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A Nuclear Station Modif1 ation (NSM) was required and initiated for the
valve replacement sinco a direct replacement was not availablo.

On Decamber 12, at 0530 hours, a now valvo body for 2NC-31 had boon
installed and the welds were ready for inspection. Sinco a potential
material problem existed for Unit 1 and the remaining. Unit 2 pORV block
valves, Unit 2 NC fill activities woro put on hold. It was dotormined that
if the Unit 1 and Unit 2 block valvos woro found open and could be closed
when necessary, that the pORV block valves would be considered operablo.
Unit 2 pressurization and heat-up commenced.

On December 14, at 1100 hours, Unit I was in Mode 1, power Operation. The
Unit 1 and remaining Unit 2 pORV block valves were radiographod and
verified to be open. The valves were then stroked to the closed position
and reopened. Th? block valves were radiographed again to ensure that the
valves had reopened.

On December 15, at 0200 hours, all work and retest of 2NC-31B was complete.
At-1505 hours, Unit 2 ontered Mode 4, llot. Shutdown.

CONCLUSIONS i

.This incident is attributed to Equipment Failure because the valve stom for
2NC-31 separated from the gato assembly. The detached arsembly effectively
kept the valve closed, bi,ocking the 2NC-32B flew path. Thic incident is
reportable because enly one pZR pORV was operablo while two are required.
Credit could not be taken for 2HC-36B because it is not backed up oy
Nitrogen from the accumulator blanket which is supplied by the Generator
Hitrogon {ElIS 12) (GNy System.

A review of the VOTES data for 2NC-318 (tests performed during November 25,
1991 and March,.1989) revealed an order of magnitudo differenco for utom
pallout f orce measurement s. Several conditions that can affect pullout
force have been identifio1. However, there is no known method to quantify
these conditions-or predit-t the offect on stem pullout forco.

The failed valve stem has toen reco1ved by Babcock and Wilcox (B&W),
1.ynchburg, Virginia for analysis. Initial observations indicated fractures j

that appear to have been present before the stem failuro. Torsional
loading occurred immediatol" before the failuro.- Continued testing
revealed a significant loss of ductility on the area where the stem was
exposed to the steam space. '1ho stem f ailuro involved three f ractured
surfaces; the lower stem cars, an axial shearing of a section of the
tapered stem backseat, and a transvorse fracture across the stem
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approximately 3/8 inch above the stem backseat. The investigation has
concentrated on the ma4 rial proporties of the ste:n. The stem material was
tested through use of the Charpy Test method in conjunction with the
manufacturer. Tests of the failed stem material indicatsd reduced
-ductility at room temperaturo. An independent
consultant will be obtained to verify the tests. An analysis following
those tests will determine what additional corrective actionc will be
required.

Subsequent corrective actions includo depressurizing NC, removal of the
'

tfailed valve, radiographs of the remaining P03V isolation valves to ensuro
that the valves are open, and initial analyets of the failed stom.

Planned drrective actions includo verification of PZR PORV block valvo !
position following valvo stroko, a review of the component and operating
history and a detailed failure analysis of 2NC-31B, and further ovaluation
of' operability and continued use of the stem material following an
independent an'alysis by Siemens/ Edward "alvo Company.

An Operational Experience Program Data Base (OEP) review revealed that
there have been no reportable failuros of this kited during the last two

'

years.< Therefore this incident is not considered to be a recurring event.

CORRECTIVE ACTION

SUBSEQUENT

1) ~ operations depressurized the NC System after determining that
the flow path through 2NC-328 was not operablo.

2) -Maintenanco replaced the valve after determining that tho valvo
could not be repaired.

3) The failed stem was transported to BW for analysis.

4) Unit 2 commenced prosaurization and heat-up.
,

PIANNED

1) Perform a detailed failure analysis on the failed stem and
identify relevant plant applications.

2) Identify and reviso station procedures and activitico that affect
,

the position of PZR PORY block valves so that the position of
itheso valvos are veriflod following valve strokos,

i
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3) Re-ovoluate operability of affocted valves as now analysis f
information is roccived.

4) Reviso specifications invoking uso of 17-4 Pil stems if the j
'root cour,o is determined to be generic. Evaluai.o other valves

using 17-4 Pil atoms where applications exceed 600 F if the
problem is determined to be generic.

5) Coordinate Siemens/ Edward stress analysis investigation and |

finalizo the root causo of the iallure. Determine if the root >

causo is genuric and recommend a long term fix.

SAFETY ANALYSIS

Becauso 2NC-31B failed in the closed position, LTOP would not have occurred
~

-through the 2NC-328 flowpath. Ilowever, the reldof path through 2NC-34A was
,

operable and LTOP protection would have boon adequato if NC pressure would >

have excooded-400 PSIG as'long as only one Chemical And Volume Control
{EIIS:CBJ (NV) System charging pump |E13StP] la running. NV Charging Pump ,

2A was running during this event and 2B was removed from servico. During '

this event, NC pressuro did not excoed 300 PSIG. In' addition to 2NC-34A,

2NC-36B was available for use as long as 3notrument Air |E118 LD) was -

present.

In' addition. to LTOP, the Residual llont Roroval |E1IS:BP) (ND) System is
unisolated from the NC system at pressures below 400PS10. In this state,

the-ND Suction Rollof Valves 8'ND-3 and ND-30) provide NC overpressure
protection with relief setpoints of 450 PS30. The ND Suction Isolation
Valves (ND-1B,-ND-2A, ND-36B, and ND-37A) have interlocks which
automatically. isolate ND when NC pressure excoods 600 PSIG. Through
experience f rom past events - (Reference 11R 413/90-37) ND Suction Relief
Valves are offective in limiting pressure transfonts.

It is concluded that adequato relief capacity and overpronouro protection
existed throughout this event.

Y The health and-safety of the public.was not affooted by this incidort,

i
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