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vepco VIRGINIA ELECTRIC AND FOWER COMPANY

NORTH ANNA POWLER S TATION
P 0 80xs02

MINERAL VIARGINIA 23117

10 CFR 50.73

February 19, 1992

U. §. Nuclear Regulatory Commission Serial No, N-92-03
Anention: Document Control Desk NAPS WCH
Washington, D.C. 20555 Docket Nos.  50-338
50-339
License Nos, NPF-4
NPF-7
Dear Sirs:

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

Report No. 50-338/92-003-00

This Report has been revieswed by the Station Nuclear Safety and Operating Commuttee and
will be forwarded to the Corporate Management Safety Review Committee for its review

Very Truly Yours,

. E. Ka
Station Manager

Enclosure:

o U.S. Nuclear Regulatory Commission
101 Marnietta Street, N'W
Suite 29/%)
Atlanta, Georgia 50323
Mr. M. 5. Lesser

NRC Senior Resident Inspector
North Anna Power Station

5332228881 388853z




B T e e R e s S e

L}

« —— e —
ol U WOCLLAR AT oM O ARPHOVE D OME NO. 31800104
EXPHER 420w

LICENSEE EVENT REPORT (LER) COULLECTION REQUESY 600 HARE FORWARD COMMLY (5 HEGA

BUDGE T WASHINGYOR. OC 20600

ESTMATID BURDEN FER RESEONSE TO COMPLY WITH 10T 0 IORMATION

EETIMATE YO Tl RLCORDE AND REPORTS MANAGEMENT BRANOR (P400 U8
NUCLEAR HEGULATORY COMMISSION. WASHINGTON [T 20858, AND TO Twi
PAPEAWORK REDUCTION PROJECT (3160.0104) OFFICE OF MANAGEMENT AND

N W OHOEN

TRCR T NAME 1) ’
North Anna Power Swtion Units | and 2

TOGKET NUMMR

aEn—]
elslolololalalnlijoluls)

TITCE )
RESIDUAL HEAT REMOVAL SYSTEM OVERPRESSURE PROTECTION :
EVENT DATE 18 LER NUMBE R 81 REAORT DATE (1) OTHER FACKE TS IWVOLVED (8 |
8o | 0av | vean | Yoan s T Wwson | o | oar | vean TREYYRARTY BT WM, - |
NAA MARA North Anna Unit 2 |
ojsjololpiajale |
. o CKET N W, |
3 ) l 9192 :
o O ) b 0101013 || N 7 olslelojel 1 4 |
L 3 ?!ow‘ﬂ EnBc one o 1hore o the alowiiy© 11 ,
2402 2040809 80 TRAHN) T3
20 40810 SOy 80 PRI e ]
20 aobiay 1w : 80 36621 80 TR E) v A |
20 ADS0)( 10 | 50 THANA Ll U AT
PO AN 1 80 P3apideh B 2 Reai@ i
0406 i) r——i 50 THandh lso TR

UICENSEE CONTACT FOR THIE LER (151

THLEPONL NUMBE

A

WA CODE

COMBLE TE ONE LINE FOR TACH COMPONENT FAL URE DESCRIBED I8 Tris HESORT (19

rjof3]s]e]a]-[2]1fc[a]

Engineering evaluation performed in response to Westinghouse letters VRA 50~

544 and VRA 90-545 determined that the Residual Heat Removal (BHR) Hystem
suction reélief valve discharge piping arzangement may not pass {ta design
flow rate to protect the RHR aystem from overpressurization when it is not

isolated from the Reactor Coclant System at of near 350°% quring 4
charging/letdown miamatch event. This event is repoertable pursuant o
10CFR50.73 (a)(2)(v)(B) as a conditisn that alone could have prevented the
fulfiliment of the safety function of a system that is needed to remove
residual heat, A fTodr hour repart was made purswant to 10CPRS0.72

{b) (2) (3i1) (B) .

The cause of the event was a potential design deficiency of the EHR
Syatem suction relief valve discharge piping arrangement.

No significant safety consequences would result

those analyzed in the UFSAK. The UFSAR evaluated & Dbreak caused by an
overpressurization event in the largest RHR line that could adversely impact
both RHR trains asimultanecusly, Regilts of the analysis confirm that the

makeup regquired to preclude an unsafe condition can he provided., Therefore,
the health and safely of the publisc ware not affected ar any vime dua to

€ ent,

from this event beyond
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On January 21, 18982, with Unit 1 in Mode 5 and Unit 2 in Mode 1, an
Engineering evaluation performed in response to Westinghouse letters VRA S0~
544 and VRA H50-54% determined that the Residual Heat Removal (RHR) System
(EI18 System ldentifier BP) suction relief valve discharge piping arrangement
{(Component Identifier RV) may not pass its design flow rate during a
charging/letdown (EIIS System Identifier CB) mismatch event to protect the
RHR system from overpressurization when it is not isolsted from the PReactor
Cooclant System (RCS) (EIIS System ldentifier AB) at or near 350° F. This
event is reportable pursuant to 10CFRS0.73 (a) (2) (v) (B)., A four hour report
was made pursuant to 10CFRS0.72 (b) (2) (did) (B),

Virginia Power was notified by Westinghouse (W1l20) on February 21,
1790, (Praft Letter 01/23/80 with Follow~up 02/21/90) of the discovery of
generic inconsistencieés and misunderstanding regarding the design bhasis 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 exceeda the relief valvi's allowable backpressure limit. An initial
engineering evaluation of the problem completed June 11, 1930, determined
that the problems described in the Weatinghouse letter did not apply ta Noxth

Anna Units 1 and 2. A subsequent indapendent Engineering reaview of the
problem completed January 21, 1992, determinad that the criginal design basgls
relief flow capacities may not be met, The problem concerns the relief

capacity of the relief valves in mitigating an RHR overpressurization event
f 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 ¢ RHR Systema each have & 600 psig pressure
rating ¢of the piping, and componenta are designed to operate at less than
350° F and 450 paig. Station Operating prog¢edures and system interlocks
limit the operation of the system to 350° F and 418 psig. Easch RHR System
| has two relief valves whose original design basis was to provide RCS
i overpressure protection when the RHR System i3 in operation during @ ,
| charging/letdown mismateh event The twe RHR relief valves would begin to
F discharge at a 4€7 psig set pressure and would pass a maximum of 900 gpm at
| §14 paig to the pressurizer reliaf tank (EIIS System ldentifier CA, Component
Identifier TK) which is normally maintained at 3 to 5 paig. Each relief
valve has & maximum design backpressure of 5 psig and the capacity to deliver
ity design basis flow rate; however, it may be preverted from doing so due to
flow resistance in the piping between the relief valve and the PRT.

Since North Anna Units 1 and ¢ were originally built, the Low
Temperature Qverpressure Protection (LTOP) system was installed in each unit.
This system's design utilizes the Presgurizer Power Operated Relief Valves
(E118 S8ystem ldentifler AB, Component Identifier PIZR-RV] to mitigate the
consequences of a worst case ROI overpressure transient assuming & net masa
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1.0 __Pescriptiopn of the Event {(gontinued)

addition eguivalent to one uharging pump's flow The Technical Specification
minimum temper ture at whith two charging pumps can be uvperated is > 324° F
for Unit L and > 240" F for Unit 2. Currently, the LTOP system is activated
when the RCS temperature is € 261% F (Urit 1) and € 340® F (Unit 2). The LTOP
gystem was not originally designed to protect the RHR systém; however, it can
provide RHR system overpressure protection when LTOP is placed inte service
and a maximum of one charging pump is avallable,

The Engineering atudy presents a concern regarding a loss of Instrument
Alr (IA) (EI118 System fdentifier LD} aceliert., On a loss of IA, the charging
flow control valve fails open while *he letdown system valves fail closed.
Assuming no operator actions, this charging’. etdown mismatch accident could
cause coverpressurization of the ARHR syatem bhetwsen the LTOF setpaint
temperature and 350°F with only one :harging pump running,

2.0 {anisel : = e s

No significant safety consequences would reault from this event beyond
these analyeed in the UFSAR, The UFSAR evaluated (UFSAR 5.5.4.3.2) a break
cauaud by an overpressurization event in the largest RHR line that could
adversely impact both RHR trainsg simultanecusly. Results of the analysis
confirm that the mace v required to preclude apn unsafe condition can be
provided.

The ooccurrence of an RHR line break when in the RHR mods has been
analyzed (UFSAR 5.5.4,.3.1) for a postulated RHR moderate energy line bhreak
during shutdown. Thée analysis is congervatively bhased on the break ocpurring
within four hours after reactoer shutdown with the reactor coolant system at
450 psig and 350°F, and the pressurizer level at 21.4%. An assessment was
alsc made to determine eguipment necessary to mitigate a RHR line break to
ensure that the cove is agaln covered.

The analysis showed that che operator has 44 minutes after the initial
alarm to take any appropriate acticn to ensure core immersion. The analysis
further established that one charging pump will provide adequate flow to
sustain the system in a safe condition, and an initial alarm signal (low-
pressurizer~level deviation alarm} at 16.4% (5% below zerc power programmed
Jevel of 21.4%) will occcur within 30 seconds of the event initiatien followed
by ancther alacm (low lew 1l heater cutoff) at 15% and then anosther alarm (low
level safety injection urip setpoint) at 5%, The analyais conservatiJely
aasessed the largest RHR line that cHhuld adrersely impact both RHEHR trains
simultanecusly.
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el __Significant Safety Conseguences and lmplicaticns. (sontinued)

ResulLs of the analysis confirm that the reguired 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 rexult. Specifically, 34 minutes should 8till remain available for the
initiation and effective operation of necessary equipment. Morecver, it is
only if the single tailure assumption is invoked that ¢perator agtion to start
the backup charging pump would be necessary. The operator can initiate the
atarting of the pump from within the main control room and flow can be
established within one minute, Primary coolant losa through the breask will
lewar the level in the reactor vessal to the hot leg nozezle 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 tie hot leg nozzle level until the break is isolated, Followinn
isolation of the break, the original pressurizer level will be reestablished
within 75 minutes. Specifically, 34 minutes remain for cperators, from within
the control room, to start the backup charging pump {(if required) &nd initiare
closure of the RHR isclation valves, Feliowing isolation of the break, the
originasl prescurizer level will be reestablished within 73 minutes, This
atudy ia still bounding for thin event and compensatory actions considered as
a result of this study are still acceptable, Therefore, the heaith and safety
of the public were not affected at any time due to this event,

.0 Cause of the Event

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

A Standing OQOrder has Deen implemented which directs Operations
Department personnel to =nsure the LTOP aystem is inservice at any time the
RHR system is unisolated from the RCS8. The KHR systes will be maintained
isolated until the RCSE temperature is decreased to 323%F (Unit 1) or 339°%
fUnit 2) and all but cne charging pump is in pull-to=lock. In addition,
direction is provided to ensure the AFW System is capable of providing
sufficient inventory to cocldown the RCS until LTOD and RHR can be placed in
service.

R For o deiek (689

Dl e



us Wmﬁ w‘

AFPROVED OMB NO 31800104
CXPIRES 450w

M ‘
S g EETIMATED BURDEN PER RESPONSE 1O COMPLY WiTH THiS m‘Oﬂ:‘“‘;’:
: IRE
COLLECTION REQUEST 600 HAS FORWARD COMMENTS REQARDING B\
LICENSEE EVENT REPORT (LER) CETMATE TO THE BECORDS AND REPORTS MANAGEMENT BRANCH (P 630, U §
TEXT CONTINUATION NUCLEAR RECULATONY COMMISSION. WASHINGTON, DO 20888, AND TO THE
PARERWORK REDUCTION PROJECT (3180.0104) OFFICE Of MANAGEMENT anD
A ‘ BUDGET WASMHNGTON 0O 20600
.
Y 1 Al w
: T T R UM |
ADHTY NAME (1 SOCALT NUMM } . R _T ,__mw*,.___.r_,_r————
| l} YEAR l _ I womgen | N | '
23 . : S | i | |
North Anna Power Staton Units 1 & £ ‘ f [ | | | “ "
lolsioledjolalalaiolzii ol o 1 3 11 0. 10 .L._lf__‘.s.d_i_"' 1EB
TTERT 0 marw aace @ e une aenbone WG Farm Meaw (1T
.0  Additicnal Corxective Actiong
Technical Specification change package i3 being developed for both
units which raises the temperature at which a maximum of one charging pump
¢can be operated to > 350°F and reguites that LTOP be in service whenever RHR
18 aligned %to the RCE, Approval o. this change eliminateées the
overpressurization concern of the RHR system,
Evaluations to determine if the RHR System has sufficient seliet
capacity will continue
£.0 _Actiens Lo Prevent Re. yirencs
The standing order will remain n effect until the 8 hange is
approved which resclves the overpres. ure noern
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