
4

.

,

YlRGIN iA E L E C 1 Hic AND PO WE R CO MP ANY

NO RTH AN N A POW E R S T A T IO N

P.O 901402

WIN E R A L, s t RG' N! A P3117

10 CFR 50.73

February 19,1992

U. S. Nuclear Regulatory Commission Serial No. N 92-03
Attention: Document Control Desk NAPS:WCll
Washington, D.C. 20555 Docket Nos. 50-338

50-339
License Nos. NPF-4 |

NPF-7 I

Dear Sirs:

The Virginia Electric and Power Company hereby submits the following Licensee Event
Report applicable to North Anna Units 1 and 2.

Report No. 50-338/92 003-00

This Report has been reviewed by the Station Nuclear Safety and Operating Committee and
will be forwarded to the Corporate Managemcnt Safety Review Committee for its review.

Very Truly Yours,

(

( t:. 'ai - -f
Station Manager

Enclosure:

cc: U.S. Nuclear Regulatory Commission
101 Marietta Street, N.W.
Suite 29M
Atlanta, Georgia 30323

Mr. M. 3. Lesser
| NRC Senior Resident inspector
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On January 21, 1902, with Unit 1 in Mode 5 and Unit 2 in Mode 1, an
Engineering evaluation perf ormed in response to Westinghouse letters VRA 90-
-544 and VRA 90-545 determined that the Residual Heat Bemoval (RHR) System
suction relief valve discharge piping arrangement may not pass its design
flow rate to protect the RHR System from overpressurization when it is not
isolated from the Reactor Coolant System at or near 3 5 0*F during a
cha rging/ letdown mismatch event, This event is reportable pursuant to
10CFR50.73 (a) (2) (v) (B) as-a condition that alone could have prevented the,

| fulfillment of the safety function of a system that is needed to remove
i residual heat. A four hour report was made pursuant to 10 C F R 5 0 . ~12
! (b) (2) (iii) (B) .
|

| The.cause of the event was a potential design deficiency of the BHR
I System suction: relief valve discharge piping arrangement.

No significant safety consequencea would result from this event beyond
those analyzed in the UFSAR. The UFSAR evaluated a break caused by an
overpressurization event in the largest RilR line that could adversely impact
both RHR trains simultaneously. Res. tits of the analysis confirm that the
makeup required to preclude an unsafe condition can be provided. Therefore,
the-health and safety of the public were not affected at any time due to this
etent,
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On January 21, 1990, with Unit 1 in Mode 5 and Unit 2 in Mode 1, an
Engineering evaluation performed in response to Westinghouse letters VRA 90-
544 and VRA 90-545 determined that the Residual Heat Removal (RHR) System
(EIIS System Identifier BP) suction relief valve discharge piping arrangement
(Component Identifier RV) may not pass its design flow rate during a
charging / letdown (EIIS System Identifier CD) mismatch event to protect the
RHR system from overpressurization when it is not isolated from the Reactor
Coolant System (RCS) (EIIS System Identifier AB) at or near 350' F. This
event is reportable pursuant to 10CFR50.73 (a) (2) (v) (D) . A four hour report
was mado pursuant to 10CFR50.72 (b) (2) (iii) (D) .

Virginia Power was noti fied by Westinghouse (W120) on February 21, f
1990, (Draft Letter 01/23/90 with Follow-up 02/21/90) of the discovery of
generic inconsistencies and misunderstanding regarding the design basis and
the mechanical capabilities of the RHR System suction piping relief valves.
Westinghouse stated that the RHR relief valves may not be able to achieve
their design rated capacities if the actual backpressure in the discharge
piping exceeds the relief valvt's allowable backpressure limit. An initial
engineering evaluation of the problem completed June 11, 1990, determined
that the problems described in the Westinghouse letter did not apply to North
Anna Units-1 and 2. A subsequcnt independent Engineering review of the
problem completed January 21, 1992, determined that the original design basis
relief flow capacities may not be me t . The problem concerns the relief
capacity of the relief valves in mitigating an RHR overpressurization event
when the temperature of the RCS is high enough to cause flashing of the water
being discharged by the RHR suction relief valves (two phase discharge) .

The North Anna Units 1 and 2 RHR Systems each have a 600 psig prest.ure
rating of the piping, and components are designed to operate at less than
350' F and 450: psig. Station Operating procedures and system interlocks
limit the operation of the system to 350* F and 418 psig. Each RHR System
has two relief - valves whose original design basis was to provide RCS
overpressure protection when the PHR System is in operation during a
charging / letdown mismatch event. The two RHR relief valves would begin to
discharge at a 467 psig set pressure and would pass a maximum of 900 gpm at -

514 psig to the pressurizer relief tank (EIIS System Identifier CA, Component
'

Identifier TK)- which is normally maintained at 3 to 5 psig. Each relief
valve has a maximum design backpressure of 5 psig and-the capacity to deliver
its design basis flow rate; however, it may be prevented'from doing so due to
flow resistance in the piping between the re11ef valve and the PRT.

|

| Since North Anna Units 1 and 2 were originally built, the Low
' Temperature Overpressure Protection (LTOP) system was installed in each unit.

This' system's design utilizes the Pressurizer Power Operated Relief Valves
(EIIS System Identifier AB, Component Identifier PZR-RV) to mitigate the
consequences-of a worst case RCS overpressure transient assuming a net mass
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addition equivalent t.o one Lnarging pump's flow, The Technical Specif1 cation
minimum temperature at which two charging pumps can be operated is > 324' F
for Unit _1 and > 340' F for Unit 2. Currently, the LTOP system is activated
when the RCS t emperature is s 261' F (Urit 1) and 5 340' F (Unit 2). The LTOP
system was,not originally designed to protect the RHR systemt however, it can
provide RHR system overpressure protection when LTOP is placed into service
and a maximum of one charging pump is available.

The Engineering study presents a concern regarding a loss of Instrument ,

Air- (IA) (EIIS System Identifier LD) acciArt. On a loss of I A, the charging
flow control valve fails open while the letiown system valves fail closed.
Assuming no operator actions, this r.harging Cetdown mismatch accident could
cause overpressurization of the AHR system betw3en the LTOP setpoint
temperature and 350*F with only one :harging pump running.

2.0 Significant Safety cenrecuences 3rd Irmlications

No significant safety. consequences would result from this event beyond
these analyzed'in the UFSAR. The UFSAR ovaluated (UFSAR 5.5.4.3.2) a break
caused by an overpressurization event in the largest RHR line that could
adversely impact both RHR trains simultaneously, Results of the analysis
confirm that the make"p recluired to preclude an unsafe condition can be

_provided,

The occurrence of an RHR line break when in the RHR moda hhs been
analyzed (UFSAR 5.5.4.3.1) for a postulated RHR moderate energy line break

.

during shutdown. The analysis is conservatively based on the break _ occurring
within four hours after reactor. shutdown with the_ reactor coolant system-at
450 psig and 3 50*F, and the pressurizer level at 21.4%. An assessment was
also made to-determine equipment necessary to mitigate a PHR line break to;

ensure that the core-is again covered.

|
The analysis showed that the operator has 44 minutes after the initial

;. alarm to take any appropriate action to ensure core immersion. The analysis
L further established that one . cha rging pump will provide adequate flow to-

sustain the system.in a safe condition, and an initial alarm signal -(low-
pressu ri ze r-level deviation alarm) at 16.4% (5%_below zero _ power _ programmed

| lovel of-21.4%) will occur within 30 seconds of the event Initiation-followed
'

by another alarm (low lev.1 heater cutoff) at 15% and then another alarm (low
level ~~ safety injection trip setpoint) at 5%. The analysis conservatisely
-assessed the largest RHR line that c' auld artiersely impact both RHR trains
simultaneously.
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Results of the analysis confirm that the required make-up can be
provided by the inservice charging pump. Even if a 10 minute delay time for
operator action and a single failure are assumed, an unsafe condition would
not result. Specifically, 34 minutes should still temain available for the
initiation and effective operation of necessary equipment. Moreover, it is

'

only if the single failure assumption is invoked that operat or action to st. art
the backup charging pump would be necessary. The operator can initiate the
starting of .the pump from within the main control room and flow can be
established within one minute. Primary coolant loss through the break will

,~

lower the level . In the reactor vessel to the hot leg nozzle elevation,
assuming no charging pump flow at 33 minutes from break initiation. The start
of charging pump flow in 11 minutes will delay that time, and the level will
stabilize at the hot leg nozzle level until the break is isolated. Followinr1
isolatica of the break, the original pressurizer level will be reestablished
within 75 minuPes. Specifically, 34 minutes remain for operators, from within
the control room, to start the backup charging pump (if required) and initiate
closure of the RHR isolation valves. Following isolation-of the break, the
original pressurizer 1cvel will be reestablished within 75 minutes, This
study is still bounding for this event and cornpensatory actions considered as
a result of tnis study are still acceptable. Therefore, the health and safety
of the public were not affected at any time due to this event.

3.0 Cause of the Event

The cause'of the event was a potential design deficiency due to generic
inconsistencies and misconceptions regarding tne design basis and the
-mechanical capabilities of the RHR System suction relief valves,

i '
4.0 I mediate corrective Actions

A Standing Order has been implemented which directs Operations
Department personnel to ensure the LTOP system is inservice at any time the
RHR system is unisolated from the RCS. The _ RHR syste.a will be maintainud
isolated until - t he _RCS temperature is decreased to 323*F -(Uni t 1) or 339*F
(Unit 2) . and - all' but one cha rging- pump is in pull-to-lock. In addition,
direction is. provided to ensure the AFW System is capable of providing
sufficient inventory to cooldown the RC9 until LTOP and kHR can be placed in
service.'

;
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A Technical Specification change package is being developed for both
units which raises the t en pe ra t u r e at which a rna xi mum of one charging pun.p
can be operated to > 350 F and regaites that LTCP Le in setvice whenever RHR
is aligned to the RCS, Approval o. this change eliminates the
overpressurization concern of the EHR system.

Evaluations to determine af the RHR System has sufficient selief
capacity will continue

LO Actiens te Pre"ent Pe_g;; m e
_

The standing order will remain in effect until the T5 change is
approved which resclves the overpres ute concern.

O
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Ncne.

LO Additicnal Information

None.
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