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Atached is Licensoe Event Report 414/91-016 concerning TECHNICAL
APECIFICATION VIOLATIUN DUE TO FAILURE OF PRESSURIZKR POWER OPERATED
RELIEF BLOCK VALVE 2NC-31B.
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Technical fpacificntion Violation Due To Failure Of

Pregsurizer Pover Operated Relief Block Valve INC-31B
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On December 9, 1991, at 0230 hours, Unit 2 was in Mode 5, Celd Shutdown.
The Pressurizer (PZR) failed to deplessurize prior to the PZR Nitrogen
fill. A PZR Power Operated Relief Valve (PORV) Block Valve, 2ZNC-31B, was
not open as indicated. 2NC-31B remained closed because the stem separated
from the wedge assembly. The PZR PORVe had been closed in the auto open
mode since December 2 at 2000 hours. With the final PZR safety relief
valve in place, T/8 require that an inoperable PZR PORV be returned to
service within 7 days or depressurize and vent the NC system within the
next & hours., Due to the 2NC-31B failure, one of the two FORVs required to
be operable was not available and the T/8 acticn requirement was not
satisfied., Therefore, the T/8 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 evaluation of stem failure analysis data.
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BACKGROUND

The Reactor Coolant |EI18:AB) System (NC) consists of four heat transfer
loops (A,B,C,and D) connected in parallel to the Reactor vessel [EIIS:VSL).
Loop B contains a pressurizer |EIIS:VSL) (PZR), over~|ressure relief valves
|E118:V], and the interconnecting over-pressure relief discharge piping to
the PZR relief tank (PRT).

NC System pressure is controlled by use of the PZR which i& designed to
accommodate positive and negative surges caused by load transients. The PZR
provides a point in the NC System where ligquid and vapor can bc maintained
in equilibrium under saturated conditions for p essure control purposes.

The PZR Power Operated Relief Valves (PORVs), NC-32B, NC-34A, RC-36B, are
designed to limit system pressure for a large power misma.ch and to prevent
actuation of a high pressure Reactor trip, The cperation of Lhese valves
also limit the undesirable 1ifting of spring loaded PZR safety valves. The
PORVs operate automatically when NC pressure exceeds the Process Control
System (7300) setpoint.

The PZR block valves (NC-31B, NC-33A, NC-~35B) are used to isolate its
associated PORV if excessive leakage occurs by closing the inlet to the
associated PORV. Each PZR relief discharge line is monitored to alert
cperators when an increase in temperature occurs (representing relief
valves lifting or leaking). 2NC-31B ls a Rockwell International (now
Edward Valve Company) 3 inch Equiwedge gate valve.

NC Bystem Low Temperature Overpressure Frotectlon (LTOP) is provided to
prevent the NC System from exceeding the pressure/temperature limits. To
ensure that NC System pressure does not exceed these limits, the PZR PORVs
are sel to open when the pressure exce:ds 400 PSIC during low temperatures
and when the¢ Reactor vessel head is in place with all NC vents clored,
Should a presrure excursion exceeding the getpoint ogcour during these low
conditions, the PORVs would automatically open and relieve pressure to the
PRT, The PZR PORVe can also be manuslly operated frow the Control Room.
The PZR PORVs Are air operated and NC-32B and NC-34A featuring a back-up
Nitrogen System |E1I18:LK) supply to ensure that the valves can be opened
in the event that the Instriment Air [EIIS:LD) Systenr is unavailable.
Credit for NC-36B can not be taken during UTOP because it does not have a
Nitrcgen supply.
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EVENT DESCRIPTION
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Technical Specification (T/8) 3.4.9.3, Overpreasure Protection Systems
Limiting Conditions For Operation, states that two PORVe shall be operable
if the Reactor vessel head is on and the NC vente are ¢losed. With one
inoperable PORV, the T/8 requires that the inoperable PORV be returned to
service within 7 days, or to depressurize and vent the NC System within 8

On Novemoer 25, 1991, Unit 2 was in Mode 6, Refueling. Following valve
spring-pack adjustments on 2NC-318, ZNC-31H was tested uelng VOTES
methodology to ensure “hat the proper thrust was being provided by the
actuator and to assess compbined performance of the valve and actuator. The
test results appeared normal and within the required values.

On December 2, at 2015 hours, the final PZR code safety valve, 'NC~1, was
set. At 2045 hours, Operations began fill and vent for the NC Bystem

following refueling. All three PZR PORVas had been in the Auto-Open mode
with a setpoint of 400 PSIC since 2000 hours.

On December 8, Operations (NP8) suspected that 2NC-32B was not operating
properly due to unexpected scuditions within the Pressurizer Rellef Tank.
Mechanical Maintenance personnel observed the cperation of 2ZNC-3] and
2NC-32B. The valver appeared to stroke normally to the open and ¢losed

On December 9, at 0300 hours, the NC System was pressurized to 117 PSIG.
ZNC-32B was opened and NC pressure remained at 117 PS8IG. NC pressure did
not drop as expected, 2NC-32B was closed and the NC system was
depressurized. Two cptions were considered to verify the position of
2¥~ 318, perform a radiograph of the valve internals or to perform a VOTES
wr*y VOTES sults from the test performed on November 25, 1991, were
rvvie wd and ..e data suggested that the stem wae separated from the gate
-53 Ly sinre the stem pullout force appeared to be lower than normal.
P8 aitiated a work request to repair 2ZNC-318.
|t Aneering Services reported that the stem of 2NC-31B was broken and that
t 1@ gate assembly was stuck on the valve seats,

At 1900 hours, Maintenance

On December 10, at 0400 hours, Mechanical Maintenance had been unsuccessful
in removing the assembly from the valve body and Jetermined that it was
necessar. o 4rill it out, At 1130 hours, the assembly had been removed
from th. ww;)v body. At 1500 hours it was determined that 2ZNC-3)1 would
bave to € o  out and replaced since the valve body was severely damaged.
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A Nuclear Btation Modifi ation (NSM) was reguired and initiated for the
valve replacement since & direct replacement wed 1ot avallable,

Cn Decamber 12, at 0530 hours, a new valve body for 2NC-31 had been
installed and the welds weve ready for inspection., Since a potential
material problem existed for Unit 1 and the remaining Unit 2 PORV block
valves, Unit 2 NC fill activities were put on hold., 1t was determined that
if the Unit 1 and Unit 2 block valves were found open and could be clused
when necessary, that the PORV block valves would be considered operable,
Unit 2 pressurization and heat-up commenced.

On December 14, at 1100 hours, Unit 1 was in Mode 1, Power Operation. The
Unit 1 ard remaining Unit 2 PORV block valves were radiographed 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 ard retest of 2NC-31B was complete.
At 1505 hours, Unit 2 entered Mode 4, Hot Shutdown.

CONCLUSIONS

This incident is attributed to Equipment Fallure because the valve stem for
ZNC-3]1 separated frum the gate assembly. The detached assembly effoctively
kept the valve closed, blocking the 2NC-32B flow path, This incident is
reportable because cnly one PZR PORV was operable while two are ruguired.
Credit could not be tuken for 2NC-36B because it Is not backed uy oy
Nitrogen from the accumilator blanket which is supplied by the Generator
Nitrogen [E1IS:LK] (OGN, 8System.

A review of the VOTES duta for ZNC-31B (tests performed during November 2%,
1991 and March, 1989) revealed an order of magnitude difference for stem
palicut jorce measuremenis. Several conditions that can affect pullout
farce have been identifled. However, there is no Kknown method to guantify
these conditions or predi -t the effect on stem pullout foree.

The failed valve stem has been received by Babcock and Wilcox (B&W),
Lynchburg, Virginia for ana. ysis. Initial obLservations indicated fractures
that appear tc have been present before the sgtem failure, Torsiona.
loading occurred immediate' before the fallure. Continued testing
revealed a significant loss o' ductility on the area where the stem waa
exposed to the steam space. 1he stem failure involved three fractured
surfuces; the lower stem ears, an axial shearing of a section of the
tapered stem backseat, and a transverse fracture acrose the stem
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approximstely 3,8 iach above the stem backseat. The investigation has
concentrated on the mav~rial properties of the stem. The stem material was
tegted through use of the Charpy Test method in conjunction with the
mapufacturer. Tests of the falled stem material indicated reduced
ductility at room temperature. An independent

congultant will be obtained to verify the tests. »n analysis following
these tests will determine what additional corrective actioneg will be
regquired.

Subsequent corrective actions include depressvcizing NC, removal of the
falled valve, radiographs of the remaining PO isclation valves to ensure
that the valves are open, and initial analys.s of the failed stem.

Planned orrective actions include verification of PZR PORV block valve
position following valve gtroke, a review of the component and operating
history and a detailed fallure analysis f 2ZNC-31B, and further evaluation
of uvperability and continued use of the stem material following an
independent analysis by S8lemens/Edward “alve Company.

An Operational Experience Program Data Base (OEP) review revealed that

there have been no reportable failures of this kind during the last two
years. Therefore thie incident ig not conglidered to be a recurring event,

CORRECTIVE ACTION
SUBSEQUENT

1) Uperations depressurized the NC System after determining that
the flow path through 2NC-32B was not operable.

2) Maintenance replaced the valve after determining that the valve
could not be repalred.

3) The failed stem was trargported to BEW for analysis.
4) Unit 2 commwenced pressurization and heat-up.
PLANNED

1) Ferform a detailed fallure analysis on the failed stem and
ldentify relevant plant applications,

2) ldentify and revise station procedures and activities that affect
the poaition of PZR PORV blogk valves so that the position of
these valves are verified following valve strokaes.
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3 Fe-evaluate vperability of affected valves as new anxiysis
information is recelved.

4) Revise apecifications invoking use of 17-4 PH stems if the
root cause is determined to be generic. Evalua.e other valves
' using 17-4 PH stems where applications exceed 600 F if the
I problem is determined to be generic.

%) Coordinate Blemens/Edward stress analyeie investigation and
finalize the root cause of the failure, Determine if the root
cause is generic and recommend & long term fix.

SATETY ANALYSIS

Because 2NC-31B failed in the c¢losed position, LTOP would not have occurred
through the 2NC-32B flowpath, However, the rel.ief path through 2ZNC-34A was
operable and LTOP protection would have been adeguate if NC pressure would
have exceeded 400 PSIC as long as only one Chemical And Volume Control
|ET18:CB) (NV) System charging pump [El118:P) is running. NV Charging Pump
2A was running during this event and B was removed from service. During
this event, NC pressure did not exceed 300 PEIG, 1n addition to 2NC-34A,
ZNC-36B was avallable for use as long as Inelrument Air |ETIS8:LD} was
present,

In addition to LTOF, the Residual Heat Rensval |RI18:BP) (ND) System is
unisvlated from the NC system at pressures below 400PS1G. In this state,
the ND Buction Relief Valves 'ND-3 and ND«38) provide NC overpressure
protection with relief setpoints of 450 PEIG, The ND Suction Isolation
Valves (ND-1B, ND-2A, ND-36B, and ND-37A) have interlocks which

avtomat ically isolate ND when NC pressure exceeds 600 PEIG. Through
experience from past events (Reference LER 413/90~17) ND Suction Relief
Valves are effective in limiting pressure transients.

ﬁ It is conecluded that adequate relief capacity and overpressure protection
existed throughout this event.

4 The health and safety of the public was not affected by this incidert,
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