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U. S. Nuclear Regulatory Conunission Serial No. N 90-011C
Attention: Document Control Desk NAPS: JiIL
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 Licensec !! vent
Report Revision applicable to Nonh Anna Units I and 2.

Report No. 90 009-03

This Report has been reviewed by the Station Nuclear Safety and Operating Conunittee and
will be forurded to the Corporate Managernent Safety Review Conunittee for its review.

Very Truly Yours,

'o
J. E, t(.ane /

Station Manager

Enclosure:

cc: U.S. Nuclear Regulatory Commission
101 Marietta Street, N.W.
Suite 2900
Atlanta, Georgia 30323

Mr. M. S. Lesser
NRC Senior Resident inspector
North Anna Power Station

'
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At 1622 hours on July 19, 1990, with Unit 1 operating at 100 percent power and
Unit 2 operating at 85 percent power (Mode 1, Power Operation), it was
discovered that response time testing of the Pressuriter High Level keactor Ttip
function had not been performed in accordance with Technical Specification (TS)
3.3.1.1, Table 3.3-2. This event is reportable pursuant to 10 cra 50.73
(a) (2) (1) (B) . The cause of the event was personnel error in implementing an
approved TS change. A Temporary Waiver of Compliance was granted July 20, 1990
to allow continued operation without testing untti the next refueling outago.
Partial response time testing was conducted July 24, 1990. Full response timo
testing was conducted during the recently completed Unit I and 2 refueling
outages and the results were well below the TS 11 rni t . Accident analyses
indicate that certain plant conditionsi must oxiat coincident with greater than
two aricond response time in order to fill the Pressurizer before a ko'ictot Trip.
These conditions were not met prior to performing the surveillances. Therefore,
the health and st.foty of the public were not affected during this event.

On September 14, 1990, whilo reviewing response timo test procedures, two
potentially nonconservativo testing methods were discovered. On Ceptember 27,
1990, a third such method was discovered. In each case, a component was not
included in the tested portion of an instrument circuit. The cause was
personnel error in that TS requirements were not interpreted in the mat
conservative manner possible. Test procedures were revised as an enhancement
and completed to confirm that response times were well within the TS limits.
Femainir.g applicable test procedures will be revised bef ore their rioxt scheduled
completion dates. One of these followup events was determined to be reportable

*
pursuant to 10CrR50.73 (a) (2) (1) (B) .
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t1.0 bemerintien of the Eventa

i

At 1622 hours on July 19, 1990, with Unit 1 operating at 100 percent power and |
Unit - 2 operating at 85 percent power (Mode 1, Power Operation), the Shift ;

Supervisor was informed that response time testing of the Presouriser High Level
Reactor Trip chann61 - (EIIS System Identifiers AB for Reactor Coolant System and
JC for Plant Protection System, Component Identifiero PER for Pressurirer, LE
for-Level Primary Element, and LT for Level Transmitter) had nct been perf ormed
in accordance with Technical Specifications (TS). A6 part of a Procedures
Upgrade Program review, it was determined that Pressuriter High Level Reatcor
Trip response time testing requirements had not been incorporated into ,

applicable avrveillance procedures. TS 3.3.1.1 tequires that the response time
test for one presuuriser level channel be performed at least once every 10 :

'
months such that all three- channels are tested at least once Overy $4-months.
In addition, Table 3.3-2 of TS requires that the response time test for each !
channel be less than or equal to two seconets. This event is reportable pursuant ;
to 10 CrR 60."13 (a) (2) (1) (B) *or a condition prohibited by TS 4.0.3 and 3.3.1.1.

.

The NRC issued License Amendment-112 on January 3, 1989 for the romalnder of the
operating cycle of North-Anna Unit 1. On June 30, 1989, the NRC_ issued License
Amendment 100 which was for all future operating cycles of Unit 2 and which
extended License Amendment 112 for all future cycles of Unit 1. The amendments j

added the requirement to response time test the Pressuriser. High Level Roactor .

Trip channels and adc.ed the requirement that the channels respond in less than ,

or equal to two secc. ids in order _to protect against overfilling the Pressurizer
prior to a Reactor Trip. Such testing is normally perf94med during a refueling },

outage because testing at power would significantly increase .the risk of an [
unnecessary reactor trip.

g North Anna: Unit I was operating in a power coastdown (Mode 1)'when Amendment 112
'

was received.- From February 25, 1989 to July 16, 1909, Unit I was in a i

refueling outage.- During this time,. the Unit 1 Pressurizer High Level Reactor
Trip channels were not response time tested due to personnel error in failing to ;

completely implement an approved TS change. North Anna Unit 2 was operating at
100 per m t power when License _ Amendment 100_was received on June 30, 1989 and
- cor%ued operating :until August 20, 1990, when it entered a refueling outage.

Three-related events have occurred during the revision of-response time' testing-
procedures associated with the Reactor Protection System (EIIS System Identifier

,

JC).- All- Solid State Protection System (EIIS System Identifier JO) . Periodic
Test procedures were being reviewed for.- upgrade to a new format and to Arnprove

~

Human' Factors and-graphics. It was discovered during this procedure review that
the testing methods for three' instruments on both Unita 1 and 2 were potentially-

nonconservativo. Each of these three subsequent events were reviewod by the
(Station? Nuclear Safety and Operating Committen (SNSOC). 'One was determinod to ;
-.be reportable pursuant to 10CFR50.73 (a) (2) (i) (B) . #

On September 14,~1990, it was discovered that the Scurce Range preamplifiers
. (EIIS . System Identifier IG, Component Identifier AMP) were not included in the
response. time testing circuits for the Source Range Neut ron Flux Reactor Trip
- (SRNTRT) (EIIS flystem _ Identifiers JC for Plant Protection System and 10 for
Incore/Excore Monitoring System) on both Unita 1 and 2. This method of testing
-is potentially:nonconservative.

L
,

N
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LO Desaription of the rvent (continue;11

The two Source kange Neutron Flux Detector (E115 System Identifier 10, Component
i Identifier DET). channels per unit provide redundant monitoring of the neutron

flux levels during shutdown and during the initial phase of reactor startup.

TS Table 3.3-2 exempts neutron detectors f rom respnnse time testing. However,
it requires that the response time of the neutron flux signal peM lon of the
channel be measured from either detector output or from input ;he first
electronic component ir, the channel. Although not physically S 1 to the
Source Range detectorm, the preamplifiers aro located inside a i ntne r.t .
Furthermore, the detectors cannot operate without the preampli otefote,
each preamplifier could be consit ered part of its detect * /et, thei

p rearnplifie r circuitry consists of resistance-capacitance 's k s for

signal filtering and operational amplifier / transistors for signe ification.
Because each pt e ampli f ie r contains these electronic componenta, it ould be
considered the firet electronic component of the cireuit. Un+il now, at Notth
Anna the preamplifier has been considered part of the detector and tt eefore nn
included in the tested portion of t,he circuit.

TS Table 3.3-2 requires the total response time for the Source bra? :.:tton
Flux Reactor Trip to be less t nan or equa? to 0.$00 seconds. As indicated in
procedures 1/2-PT-36.8, Reactor Pretection Total Response Time verification, t hs.
expected response time for the Reactor Trip Undervoltage (UV) cr0 of the Source
Range Neutron riux Reactor Trip circuitry is 0.10 seconds. Therefoto, the
maximum time allowed for the electronic circuitry response time is 0.333
seconds. Review of the Reactor Protection System and Engineerod Safety Feature
Aesponse Time Testing procedures completed since December 12, 1985 indicates the
longest electronic circuitry response, time experienced without the preamplifier
has been 0.210 seconds. This leaves a worse case margin of 0.123 seconds for
the preamplifier response time.

The response time testing procedure for the Source Range Neutron Flux Reactor
Trips was revised to include the preamplifiers in the circuits to be tested.
The test procedure was satisfactorily performed during the Unit 1 and ?
refueling outages. As expected, each response time was within the maximum limit
of 0.500 seconds. The addition of the preamp 11fler to the test circuit is
considered an enhancement.

The Station Nuclear Safety and Operating Committoo (SNSOC) de lt. rmi n ed this
preamplifier event to be not reportable. Remaining procedures will be similarly
revised prior to their next. scheduled start date.

Also on September 14, 1990, it was likewise discovetod that the isolation
amplifiers (EIIS System Identifier IG, Component Identifier AMP) were not
included in the testing circuits for the Power Range Neutron Detectors ( F,I I S
System Identifier IG, Component Identifier DET), whien provide signals to the
Reactor Coolant System (RCS) Overtemperature Delta Temperatute Reactor Trips
(OTDTRT).

BLC ,erm 36f A 4649,
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1.0 nov rietion of the tvent teentinuedi

The-isolation amplifiers are used to amp 1..y the input voltage to the Power
Range Detector circuitry and to isolate the Power Range circuitry in the event
of a fault at the output terminals of the isolation amplifiere. Only three out
of the four Power Range detectors feed signals into the three Overtemperature
Delta Temperature circuitry channels.

Like the Source Range preamplifier, the Power Range isolation amplifier had not
been considered the first electronic component in the circuit. If considered to
be-the first electronic component, the isolation amplifier would be required by
TS to be included in the portion of the circuit tested.

The leolation amplifiera are located in the Power Range drawere which are in the
Main Control Room. In the past, Overtemperature Delta Temperature Resctor Trip
response time tests have been performed with signals being simulated at the
protection cabinete which are located in the rack rooms, i

TS Table 3.3-2 requires the total response time for the Overtemperature Delta
Temperature Reactor Trip to be lees than or equal to 4.000 seconds. The ;
expected total response time is listed as 2.267 seconds in 1/2-PT-36.0. Review
of the Reactor Protection System and Engineered Safety Feature Response Time
Testing procedures completed since December 12, 1985 indicates the longest
electronic response time experienced is 0.192 seconds. Thia leaves a margin of
0.808 seconda for the isolation amplifiers.

The response times of all the Power Range isolation ampilfiers for Unite 1 and 2
were measured by revising and performing the Instrument Calibration Procedures
ICP-NI-1/2-N-41/42/43. The strip charts recording the test indicated the
response time la essentially tero for all the isolation amplifiera. The
addition of the isolation amplifiers to the test circuit is considered an
enhancement.

Even though the isolation . amplifiers response times were essentially zero, the
SNSOC- subsequently determined this isolation ernplifier event to be reportable
pursuant to 10CTR50. 73 (a) (2 ) (1) (B) for operation outside of TS because - the-
isolation 'amplifiera are- not physically part of the Power Range detectors nor
are they required for the Power Range detectors to function. Thus they must be
considered as the first electronic component in the circuit and must bo tested
in accordance with TS Table 3.3-2.

On September 27, 1990, it was likewise discovered that the time function lag and
lead / lag cards of the Reactor Coolant System Overtemperature Delta Temperature
Reactor Trip circuit were removed and jumpered out during response time testing. '

The output of a lag card is proportional to the integral of the input and lags
behind the input thus providing a means of eliminating short duration noise
signals. A lead / lag amplifier card uses signal differentiat!on and integration
to creato an output signal which leads or gets ahead of an input transient thus

! reducing the total tinte for the Reactor Trip UV coils to respond. A lead / lag
| card also eliminates short duration noise signale.

L
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1.O Deteription of the tvggt fcentinued)

The cards specific to the Overtemperature Delta Temperature Reacto: Trip are a 2
second lag card and a 2$ second/4 second lead / lag card. The cards have been
altered in the past for response time testing by removing the lag card and
rearranging the circuit board jumpers to remove the time functions of the
lead / lag card so that it only leads. The time response test procedure reflected
this alteration in that the time response requirement of the procedure is 2
seconds less than the 4 second response time required by TS. Thus the 2 second
difference made by the cards has been accounted for in the procedure.

The potential problem with this alteration is that removing the time function
and merely accounting for the time does not confirm its function. In order to
remain conservative, that additional time should be operationally reflected in ,

'
the test circuit rather than accounted for procedure 11y. This addition of the
lag and lead / lag functions into the response time test circuit is considered an
enhancement as it confirms operability and calibration in addition to the
eighteen-month channel calibration.

The response time . testing procedure for the Overtemperature Delta Temperature
circuitry was revised to include the Line function cards in the circuit to be
tested. The test procedure was satisfactorily performed during the Unit 1 and 2
refueling outages. As expected, the resporse time was well within the TS
requirement.

13ef ore now the intent of TS response time requirements was considered not to
include any variable dynamic response of a circuit. Two other time recponse
tests are conducted on systems with time related function cards that do not
romove the time functions of these carda. They are for the Low Pressuriger
Pressure Reactor Trip and the High Steamline Flow (coincident with Low Steamline
Pressure) Engineered Safety Feature Actuat.on. Response time testing will now
consistently include variable dynamic response. The Station Nuclear Safety and
Operating Committee determined this lag and lead / lag card event not reportable.

2.0 significant Enfety consequences and Imnlications

With regard to the Pressurizer High Levol Reactor Trip, the analyses supporting
Amendments 112 and 100 determined that Pressurizer High Level channel response
time rast be less than or equal to two seconds in order to prevent overfilling
the Pressurizer. Liquid relief f rom the Pressuriger Power Operated Relief
valves (PORV) or safety relief valves could result in the malfunction of those
valves. -This in turn could cause a more severe event such as a small Loss of

-Coolant Accident (LOCA). The analyses showed that filling the Pressuriger is a
potential concern only if power level is less than approximately sixty-percont,
two of the threo _ pressurizer high level trip channels have total channel
topponse times greater than two seconds, and the integrated reactivity
insertions are large.

The'UFSAR takes credit for Pressurizer High Level Reactor Trip only for the rod
withdrawal at power event. The amount of reactivity insertion required to fill
the Pressuriger exceeded either the reactivity of the control banks at their
-insertion limits or the reactivity from a boron dilution event.

N'C f e 366. leM1
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2.0 significant Eafety consequencen and im11 cations fcentinued)

Since response time testing became a TS requirement, the Pressurizer High Level
alarm and Reactor Trip signals have paesed the monthly Pressurizer Level channel
functional tests. Pressurizer Level channels were calibrated during the last
refueling outeges. In addition, partial response time testing was conducted
July 24, 1990 using noise analysis methodology. Results for the transmitters,
the most time consuming portion of the channels, were between 0.040 and 0.130
seconds, well below the TS requirement of less than or equal to 2.000 seconds.

Full circuit testing of the Pressurizer High 1,evel Reactor Trip channels was
completed fot Unit 1 and 2. Each total response time was within the TS
requirement of less than or equal to 2.000 seconds.

Because partial circuit testing on Unit 1 and full circuit testing on Unit 2
were well within TS requirements, the failure to perf orm the time response

i

survelliances did not affeet the health and safety of the general public at any '

time during this event.

With regard to the Source Rangs Heutron riux Reactor Trip preamplifiers, because
response time tests were perfot'oed with the preamplifiers during the Unit 1 and
2 ref ueling outages and the TS limit of 0.500 seconds wad mot, there is no
cignificant safety c:onsequence to the preamplifiers not hav(ng been included in

|the response time test circuits.

|With regard to the Power Range Neutron Detector isolation adplifiers, because
component response time tests for both Unita 1 and 2 were performed on the
isolation amplifiers and the response times were essentially zero, there is no
significant safety consequence to the isolation amplifiers not having been
included in the response time test circuits.

With regard to the overtemperature Delta Temperature Reactor Trip lag and
lead / lag cards, because response time teste performed with the cards in the
circuit demonstrated the TS limit of 4.000 seconds was met, there was no
significant safety consequence to the cards not having been included in the
response timo test circuits.

The empirical receita of having revised and completed selected test procedures
for at least one cl.snnel of each of the three latter cases supports the
conclusion that thert is no safety significance of not including these
cornponents in the teste'l circuits. Test results f rom the channels completed
show that in each case the response time of the neglected component was very
small, the total response time was not increased significantly, and the total
response time was not greater than that allowed by TS.

i

1

3.0 cause of the Event

The missed Pressurizer Level response time testing event was caused by personnel
error in impleme.nhing an approved TS change.

The three subsequent events of circuit components not being included in response
time tests were caused by personnel error in that TS requirements were not
interpreted in the most conservative manner possible.

Nxc ew. assa sesi
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4.0 Ymodiste Correct ive Actionn

With regard to the missed response time testing of the Pressuriter imvel, the
action statement requirements of 70 3.3.1.1 were entered af ter a twenty-four
hour period as allowed by TS 4.0.3. A Waiver of Compliance was submitted to the
NRC on July 20, 1990 to allow continued operation of North Anna Unita 1 and 2
until response time testing could be performed during the next refueling
outages. The request was verbally approved by the NRC on July 20, 1990 and
confirmed by letter dated July 25, 1990 upon condition that an emergency TS
change be submitted to justify and revise the dates for impicmenting the
surveillance requireiment. This was submitted to the NRC on July 23, 1990 and
approved as Amendnents 132 and 116 by letter dated July 31, 1990.

With regard to the instruments An the three followup evento, 2-PT-36.4.2,
Reactor Protection System and Engineered Safety Teature Circuitry Response Time
Testing for the second cycle of three channels, was revised on October 10, 1990
to enhance the testing methods for both channels of the Source Range Neutron
riux Reactor Trip and for one out of three channels of the Overtemperature Delta
Temp 3rature Reactor Trip by . adding the preamplifiers as well as the time
function cards to the test circuit. Both of the two Source Range channels and !

6s of the three Overtemperature Delta Temperature channels are regularly
scheduled for each outage. This procedure was completed on October 21, 1990.
As expected, the response times were well within the maximum limits specified in
the procedures.

2-PT-36.0, Reactor Trip Response Time, was revised to change the response times
to accommodate the addition of the neglected components and completed
satisfactorily on October 24, 1990. This procedure adds up the sensor,
circuitry, and Undervoltage coil parts of a reactor trip signal to ensute that
the total response time meets TS requirements.

The response times of Isolation Amplifiers of 1/2-NI-41/42/43 were measured by
revising the Instrument Calibration Procedures ICP-NI-1/2-N-41/42/43. When the
test was perforned, the strip charts iNlicated the response time is essentia14y
zero for all Isolation Amplifiers.

5.0 Additional corrective Actions i

With regard to the missed response time testing of the Pressurizer Level, the
transmitters for all _six channels were partially response time tested on July
24, 1990 while both Units were on line using - noise analycis techniques and
responded between 0.040 and 0.130 seconds, well below the TS requirement.

Full circuit testing of the Pressurirer High Level Reactor Trip channels was
cocpleted for Unit 1 and 2. Each total response time was within tho TS
requirement of less than or equal to 2.000 seconds,

j

With regard to the three followup events, procedures not already revised will be '

revised - to include the- preamplifiers, the isolation amplifiers, and thu time
function cards in the response time test before the next scheduled test of each
channel. Additionally, 1-PT-36.8 will be revised to be conservative and uniform
with the Unit 2 procedure already revised. These corrective actions are
considered enhancements.

NICrate30 44649)
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6.0 Aetiens to PrevgqL Jgpurteneo

Administrative Procedure .6.11, Technical Specification Revisions, has been
changed to include a checklist to identif y all docunents that require revision
when a Technical Specification change is made.

An_ independent assessment of the TS itoplementation program was initiot.ed and
completed. Recomnended Atoprovetnents will be evaluated f or Attplementation.

7.0 Similar Events

Licensee- Event Report (LER) N1/2-88-026-00 documents a missed TS ourveil19nco
due to inadequate license amendment review resulting in a violation of TS
3/4.3.3.11 disenvered on October 21, 1998.
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