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Darrell G. Eisenhut, Director
Division of Operating Reactors
U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue 7-

Bethesda, Maryland 20014 .,

Subjeet: Event Evaluation Reports

Dear Mr. Eisenhut:

During the past several months, abnormal events have occurred at several nuclear
power plants with Nuclear Steam Supply Systems designed by Westinghouse. These
events include sudden and significant steam generator tube leaks at the Doel plant
in Belgium and at Northern States Power's Prairie Island plant Unit No.1, and a
stuck open condenser steam dump valve following a turbine trip at North Anna Unit
No. 1. These events did not result in any abnormal radioactivity releases and
would have probably received very little attention prior to Three Mile Island.

We now feel that significant benefits can be realized by more in depth evaluation of
certain of these kinds of events with follow-up communication of the evaluation,
findings and recommendations to all owners of Westinghouse plants, at a minimum.
In our view, this information can be well utilized in utility operator training programs
and in reviews of operating, abnormal and emergency procedures. Some of tie findings
could also result in future system or equipment modification.

We have completed the event evaluations for the Doel and North Anna transients and
we expect to complete the Prairie Island report shortly. I am enclosing copies of
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both of the completed reports which have already been transmitted to Westinghouse
customers. My reason for doing so is two fold. First, we would like some feedback
on the format and content of the reporte. Second, we would like some recommendations
regarding further distribution of such repods to others in the industry and the manner
in which that should be accomplished.

Ve truly yours,
/

' ! &%
T. M. Anderson, Manager
Nuclear Safety Department

1

Enclosure
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EVALUATION OF LICENSEE EVENT AT WESTINGHOUSE _0PERATING P_LANT
'

' '

.

.

Operating Plant - Doel #2 .

Operating Utility - EPES ,

Date of Event - June 25, 1979 -

*

.

INTRODUCTION
*

.

The Doel #2 plant is located in Belgium and began commercial operation in late
1975. The Doel plant is a two loop 370 MWE PWR using the basic Westinghouse

design. The detailed design was performed by Westinghouse Nuclear Belgium.
.

I. Description of Event , ,

The description of the event is taken from the EBES Report of Incident
Doel 2 letter OPS /JDW/79/4361. Attachment 1 is a copy of this report.

.

A. Plant Operating Conditions

The plant was heating up the primary loop after a repair of the
pilot system on a main steam valve.

At the time of the event, the primary temperature was 491 F and

the pressure had reached its value of 2232 psi. The reactor was
-

subcritical with all rods inserted.

The secondary pressure in the steam generators was 640 psi, i.e.,
saturation pressure of 491*F.

Steam generator "A" has had low activity on the secondary side (less
than allowable limit) for some time, which indicates a small primary
to secondary leak.
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B. Sequence of Events '.'

O .

'

- 1. About 7:20 p.m., a quick depressurization was established in the
primary loop, about 28 psi per minute. This caused an accelera-
tion of the working charging pump. A second-charging pump was .

,

started manually. The letdown line isolated automatically.
The closed position of the pressurizer relief valves was confirmed

'

and their isolation valves were preventively shut. The level in
,

I the pressurizer quickly dropped and the heaters switched off;
j

automatically.
,

A quick level rise was also noted in steam generator "B". The

radiation monitor of the blowdown line indicated a maximum
activity.

A combination of these indicated a leak in the tubing in steam
'

generator "B". Immediately, steam generator "B" was completely
isolated and the atmospheric steam relief valve set point was
adjusted to a maximum setting.

Concurrently, the third charging pump was also started (pump was
administratively out of service in preparation for inspection).
The three charging pumps were not able to make up the leakage in
the steam generator. The CVCS tank was very quickly emptied

and the charging pumps' , suction was autematically diverted to
the RWST.

To increase the cooldown, the primary pump "B" was stopped and

atmospheric steam release was started via steam generator "A".

2. Initiation of the Safety Injection

About 20 minutes after the beginning of the incident, the pressure
setpoint (1685 psi) of safety injection was reached. All the

.

emergency diesels ran within the required time, but were not-
required to take the load. Isolation Phase A and isolation of
the ventilation of the containment were initiated. The essential
items, which had not been run, were started.

--
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a At 1535 psi, all the high pressure S.I. pumps '(3 + 1 standby)

.

discharged into the primary loop, whereby thr depressurization-

-

. wa,s stopped.
, , , . , , ,

. .. ., . .

: . . .. . . . - -

, , .. .
.

To prevent the secondary pressure in the defective steam generator
from reach.ing the set pressure o'f the safety valves, the primary g

,

pressure was reduced by maximum spraying in the pressurizer by
.

r,estarting the primary pump B and using both the spraylines.
-

! During this phase, the level in the pressurizer rose very quickly |
I t

| and was completely filled. The spray was stopped and the pressure
stabilized on the zero flow pressure of the high presve S.I. .

.

pumps.
,

;; ,
_ ;_ , . . m. . g. . y . . . ,- .y ,. . . .

' ~

. . : . .

The automatically started auxiliary feed system provided.an RCS

depressurization in steam generator "B".

,
.

. -g: i
The auxiliary feed pump of the isolated S.G. was locally stopped -

s.
and isolated. This was not possible from the control room because
the S.I. signal had not been interrupted. The auxiliary feedwater |

'

tank was filled from DOEL 1.

r.- .:. .. ..

3. Interruption of S.I. Signal
,

f

,..

- v.,=.= -
. ,

The interruption of S.I. had to be initiated to depressurize the i

i

plant, This was necessary for the following reasons: . .. . |
;... ..

,

|
a. To avoid opening of the safety valve of the steam generator.

.
.

b. To be.able to use, as soon as possible, the RHR system
'(lowpressureloop)inordertostoptheblowdownofthe

steam via steam generator "A".

First, the safety injection signal had to be interrupted. This
had to be done several times, with a five minute delay time each
time, because permissive relay Pil was forgotten to be deleted. .
This gave prompt S.I. again after the interruption.

1503 264
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. After successful interruptien of the S.I. signal, two high pressure

.S.I. pumps were stopped and, shortly after, the third one was

, stneped. In accordance with the cooldown margin, the last high -

pressui<. S.I. pump was then stopped. Herewith, the pressure dropped
-to.924. psi. Saturation pressure was, at that moment, < 213 psi.

. -

,.

Tite letdown line valves were activated to open, but the valves
. remained closed. After a short investigation, it was realized .

.that. by isolating Phase A, the service air in the containment was

| [also' isolated. After realignment of the service air, the letdown
.line was operable. When the letdown line opened, the pressure

[ dropped quickly et first, then gradually.

-The loss of service air resulted in the CCW valves to the primary
. pumps closing. The pumps ran during tnis time without' cooling of
the thermal barrier. This did not cause tht: ' Mrmal barrier tem-
perature to reach the alarm temperature. The wat2r and oil coolers .

.of the RCP are on separate circuits with motor operated valves and

.were unaffected by Phase A isolation.

w
4 .' Initiation of RHR System

.

The automatic isolation (valve RC 003) of the RHR system occurs

at 398 psi. Since the depressurization rate was very slow through
the letdown line, the changeover was effected at a pressure of

,

440 psi. There was enough margin with respect to the allowed
pressure (597 psi) for this loop. This operation allowed steam
relief from steam generator "A" to be stopped quicker and limited

.the releas,e of steam.
,

5. Further Action

With the last mentioned operation, the primary pressure dropped

belowthesecondar(pressureinthedefectivesteamgenerator"B".
The secondary level dropped. This caused a dilution risk. .The,

boric acid concentration was checked every half an hour. The
concentration remained stationary at 1500 ppm.
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The cooling down caused the pressure in steitm generator "B" to ;
'

From this point,
~ drop slowly and fall below the primary pressure.

the primary pressure was carefully held above the steam generator ~

Despite the cold water that entered the steam generatorpressure.
-

this way, the pressure dropped very slowly. .This was caus.ed by
,

a warm water layer at the top fo the generator that was unaffected
|

by the cold water injection. 1

.

When the level in the steam generator approached the top of the
wide range lev'.1 instrument, the pressure was sufficiently lowered

The secondary drain pipes were connected(170 psi) to add nitrogen.
to the system for liquid waste and the Ott. . gener,ator wus emptied

using the nitrogen pressure.
. .

The nitrogen cushion itself had a low enough radiation level to
be released via the interspace (volume between containment walls).

.

C. Environmental Impact
.

The incident was controlled properly, so that there were no prejudicial

effects to the environment or the installation.

II. Evaluation of the Event
'

.

Westinghouse evaluation of the event Ias identified the following important

factors:

1. Very early in the procedure, the primary pump "B" was stopped in
order to increase the plant cooldown capability. Is this necessary

and/or desirable for incorporation in the emergency procedure?
The Westinghouse recommended procedure is to trip the RCP's when

RCS pressure drops below 1250 psi plus indicated inaccuracy, if
CCWtothepumpsisloh,or,duringrecoveryaccordingtothepro-r*

cedure after the plant has been stabilized at reacto coolant tem-
Review o'f the Westinghouse

perature 50 F below no-load temperature.
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recoinmended instructions in this regard indicates that it is not
|

necest y to trip reactor coolant pumps in order to establish _i
this' level of reactor system cooldown. Furthermore, the recommended

inst ~uctions are intended to address the possibility of event mis-r

diagnosis. In this case, the RC pump trip for accident recovery
_

considerations has been intentionally placed as late as possible in
the procedure to keep overall recovery instructions as similar as
possible to those for LOCA and loss of secondary coolant.

.

.

2. In order to isolate auxiliary feedwater flow to the affected steam
generator, a local manual operation was performed to stop the pump
(becauseSI.wasnotreset). Auxiliary feedwater flow to a steam
generator can be be stopped from the control room without reset of the
S.I. signal by use of the feedwater control valves. In fact, the

auxiliary feedwater pumps da not need to be stopped to accomplish
feedwater isolation of the affected steam generator.

3. The comment was made that Pil had to be deleted in order to effectively
stop operation of the high pressure S.I. pumps. ' A review was made
of~the~ logic required for S.I. termination which showed that Pil does

not need to be reset in order to effectively reset S.I. and stop high
head S.I. operation. This has subsequently been clarified as a relay
timing problem at DOEL and not a generic desigr. feature.

4. The atmospheric steam relief valve setpoint was turned to a maximum as'
~~ one of the early actions taken at DOEL to prevent / minimize steam

relief through the affected steam generator.

The steam relief valves are currently set approximately half way
between no-load presrure and shell side design pressure. As such,
they are normally set only about 50 psi below the pressure at which
the steam generator safety valves begin to open. Therefore, resetting
their setpoint to a maximum results in very little increase in actual
pressure margin available.,

1503 267
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Furthemore, if steam relief would occur from the ste.m generator,
-

it would be less desirable that such relief occur through the. safety
valves, since reliability of tho e type valves to completely close
after steam relief is somewhat less than that observed for the ' steam
generator power operated relief valves. In addition, only the relief
v.alves have backup isolation valves which could be used to terminate
steam flow if necessary. Therefore, it was concluded that the relief

. valve setpoint should not be adjusted for this event.
I.

- -

5. Subsequent recovery of the.DOEL 2 plant included drain of the affected
steam generator using a nitrogen blanket. The ability,to drain the
steam generator in the manner described in the DOEL report is somewhat
plant dependent, although such a procedure cuald probably be accom-
plished with any design. However, such a procedure lies beyond the

~

scope of the recently revised Westinghouse Emergency Operating Instruc-
tions, which provide guidance to establish a safe, stable condition

:. after the transient. Draining of the contaminated water in the affected
steam generator requires consideration of cleanup capability and
holdup tankage, and is not related to establish a safe system configura-
tion with respect to either core cooling or the potential for radiation
releases outside containment. The procedure followed at DOEL 2 was
reasonable and effective, and should be conveyed to other operating

utilities.
- .

_

6. A review of the equipment performance during the shutdown sequence
indicated an area that required further investigation. During recovery

procedures from the incident, the subsequent blocking of the safety
injection signal was permitted by the S.I. block on low pressurizer
pressure by means of the Pil pentissive, but could not be satisfactorily
accomplished by the system level .-eset and block S.I. push button.
This system level reset push buttoc was manually actuated several times
and, following each manual actuation, the safety injection signal was
reinitiated until it was finally blocked by manual actuation of another
reset / block push button permitted by Pil. The safety injection: signal
is also derived from process parameters other than low pressurizer
pressure. Although these process parameters did not call for a safety
injection, had they done so, the recovery may not have gone as smoothly

__
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as it apparently did. The logic is designed such that the S.I. signal
*

can be reset and blocked even if the initiating condition is still
.present and, due to a relay sequence timing condition from the switching -

time of a relay, this part of the sequence did not work as designed.
This problem was not found during testing due to the test proce'd,ures
masking this specific relay sequencing timing condition. If the

relay timing sequence had been as designed, the S.I. interruption
could have been accomplished about 10-15 minutes sooner.
'

.

*

7. , containment isolation Phase A resulted in loss of air supplies to
. some essential, equipment of the component cooling water system, with

.
~

a potential impact on RCP operatie'1 resulting from loss of cooling
~

to the thermal barrier. Current interface criteria assure that
' component cooling water to the reactor coolant pump motor bearings
is available in the presence of a containment isolation Phase A
condition. Further, RCP design is such that either seal injection flow
or CCW flow to the RCP seals is sufficient to provide pump seal integrity.r

Therfore, current Westin@c::e @ sign philosophy pennits one or the
other to be available, even during the consecuences of a containment
Phase A isolation. .

.

8. All other equipment performed as expected and within their specified
~

time frames. Safety injection pumps started and perfonned as expected,
containment isolation on Phase A signal due to S.I. was accomplished as

*

axpceted. No instrumentation malfunctions were identified. The blow-
down radiation monit' ring system was used to determine the steamo

' generator that was leaking.

. ,-

III. Impact
,

- The s'pecific incident of steam generator tube rupture is applicable to all
pressurized water reactors. The recovery sequence as experienced at
DOEL 2, specifically th' difficulty in blocking and resetting safetye

injection, could be a potential problem for PWR's that have relay systems
for safeguards actuation.
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A review of Westinghouse logic and haidware control systems shows that j

the plants can be divided into two general categories: j
-

.

1. Those that contain the Solid State Protection System (SSPS). j
- i. .

.

2. Plants that process safeguards actuation' signals through relay systems, f
1.e., relay plants. '

-

.

Concerning the SSPS plants, even though the reset and block of S.I. is
functionally similar to relay plants, the translation of these functions
into hardware design is sufficiently different that the same sort of
relay timing pmblem that DOEL 2 had could not' occur. Funthermore, the
periodic testing of the logic by means of the semi-automatic tester and
the safeguards test cabinets is more comprehensive. In addition, that -

part of the S.I. block / reset circuit that was not designed to be on-line
testable was covered by a Technical Bulletin NSD-TB-ll. Therefore, the

' only plants which need to be considered are Relay Plants. These plants
functionally also have an S.I. reset and block similar to DOEL 2. On

plants where S.I. reset / block is not permitted following a reactor trip,
they functionally are the same. Also, in the translation of these functions
into hardware design, the circuits are very similar. The early Westinghouse
21ay plants are H. B. Robinson #2, Zion #1, Zion #2, Conn Yankee /Haddam

Neck, Turkey Point #3, Turkey Point #4, Indian Point #2, Indian Point #3,
Prairie Island #2, Prairie Island #1, Robert E. Ginna, San Onofre #1,
Surry #1, Surry #2, Point Beach #1, Point Beach #2, Kewaunee, Yankee-Rowe,
Belgium #3, Mihama #1, Ko-Ri #1, Takahama #1, Beznau #1, Beznau #2,
Jose Cabrera Zorita, and Ardennes.

The desired sequence of operation of the relays and reset push button for
DOEL 2 has been compared with the desired sequence for a design typical
of t h early Westinghouse domestic relay plants. The evaluation of
this cemparison yields:

1. Tae evaluation of DOEL 2 showed that the Time Delay Relay (TDR) opened
its nonnally open contact before the Seal-in Relay had time to~ close
its normally open contact. This did not allow the Seal-in Relay to

1503 270 --
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block the S.I. signal. The TDR was several milli' seconds.short of

.

allowing the seal-in relay to block the S.I. signal. This information-

~
- Was obtained from testing done at DOEL 2 after the event. -

,

*
-

.... .
.

2 '. Based on the evaluation of early, Westinghouse relay plants, the time

,
d,elay relay will open its normally open gontact ritne milliseco'nds

''

#*
[aftertheresetseal-inrelayclosesitsnormallyopencontact,thus

~

achieving its goal by a nine m.filisecond overlap. This is based on
|

the technical bulletin data.| , ,

[his~evaluationshowsthattherearenotequivalentgenericimplications
on|Westihghouse plant designs based on the des,ign and technical data
Sailableonth'ecomponentinvolved. Further evidence of this is the

'
'

nfumerousinadvertentsafetyinjectionincidentsinWestinghouseplants.
These incidents, to the best of our knowledge, have been successfully
terminated without any reported difficulties of not being able to block
E.I. by the system S.I. block even when the S.I. signal was still present.

,For example, 14 inadvertent S.I. events occurred in 1975 which were terminated
.

iji 10 minutes. One event in 1975 was teminated in 30 minutes because
of loss of indication. There also were nine events in 1975 shose termina-

. tion times were not repccted.

IV. Recommendations
,

The Westinghouse Nuclear Technology Division's review of available informa-

tion on the s_ team generator tube leak incident at DOEL 2 has not resulted
in any actions to modify the Westinghouse Emergency Operating Instructions,
operating procedures or equipment. The recovery actions at DOEL 2 were
adequate to protect the plant and the health and safety of the public.
These conclusions are based upon NTD review considering typical Westinghouse
supplied equipment, the revised Emergency Operating Instructions and
Westinghouse Standard Technical Specifications. Operating utilities
should consider specific plant technical specifications, testing procedures,
and design modifications that may have been implemented in performing .their
review of the transient.

1503 271
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It is recomended that the Westinghouse relay plants be informed as to-

the incident at DOEL 2 and the Westinghouse review of the incident, for -~'

.

.

information. .

. .- *. ,

In the same context of information, the flRC should be informed of 'the
incident and the Westinghouse evaluation of it.

:.

|
'
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WESTINGHOUSE EVALUATION OF LICENSEE INCIDENT

Operating Plant - North Anna Unit 1
'

Operating Utility - VEPC0
Date of Incident - September 25, 1979 *

*
.

INTRODUCTION

The North Anna Unit 1 plant is located in Virginia and began comercial
operation June 6, 1978. It is a three-loop 2775 MWt PWR of Westinghouse
Design. The event of interest is a turbine trip followed by a stuck-
open steam dump valve which caused safety infection initiation.

I.' DESCRIPTION OF INCIDENT
.

The description of the incident is taken from interviews with VEPC0
operating personnel and management, from review of plant records,
and from the VEPC0 Licensee Event Report, No. LER 79-128/0lT-0, a
copy of which is Appendix A of this report.

A. Plant Operating Conditions

The plant was operating at 787. power in order to extend the life
of the first core loading. Core average burnup was approaching
15,900 MWD /MTU. Baron concentration was 4 ppm, and one charging
pump was operating under normal pressurizer level control to
balance the maximum letdown capacity of 125 GPM. Pressurizer
heaters were manually set at full power to force pressurizer
spray under automatic pressure control, in order to keep the
pressurizer baron concentration in equilibrium with the reactor
coolant system.

The reactor coolant average temperature was about 30F below
normal at 78% power. Pressu.'izer and steam generator water
levels were normal. Two of '.he three main feedwater pumps were
operating. The block valve on one of the two pressurizer
power-operated relief valves was closed to prevent leakage.

B. Sequence of Events

The following description is sumarized, along with the timing
and the source of the timing information, in Appendix B. Copies
of control room recorder charts are shown in Appendix C, fol-
lowed by some plots made from plant computer printouts.

,
1. Initiating Sequence

At 0544 on 9/25/79 a low pressure feedwater heater drain
cooler dump valve began to cycle. This cycling was believed
to be due to tube leakage inside the drain cooler. Subse-
quent examination has shown that a total of twelve tubes in

1503 273.
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the drain cooler wre leaking. The leakage exceeded the
capability of the drain valves, causing the extraction steam -

condensate level to rise into the heater to the turbine trip
setpoint.

,

At 46 seconds past 0609 turbine trip occurred. Turbine' trip
imediately caused a reactor trip, and also tripped open the
eight condenser steam dump valves to the full-open posi-
tion. As the valves modulated closed the first time, an
operator noted from the valve position indicators that one
valve nad stuck la the full-open position. A man went,

immediately to see whether any manual action could be taken
*

to close that valve. When it was found that the valve could
not be closed, closing of the non-return valves in the main
steam lines (a 3 minute process) was started. (The steam-
lir.e isolation valves wre manually tripped at 0616.)

Later disassembly and evaluation of the stuck steam dump
valve showed that the valve had overtravelled when it
opened. Instead of stroking the design stroke of 2-3/4
inches, the valve had stroked 3-1/8 inches. The overtravel
caused the valve plug to wedge into a 15 degree taper at the
top of the valve balancing cylinder. The wedging force was
greater than the valve operator closing spring force so the
valve remained open after it was signaled to close. In
addition, when the valve overtravelled ar:d wedged open, the
maximum specified allowable flowrate through the valve could
haye been exceeded. Instead of limiting flow to 1.02 x
100 lb/hr. steam at 1100 psia inlet pressure the valve
would have permitted a flowrate of 1.29 x 100 lb/hr. at
1100 psia while it was open.

Meanwhile, steam generator water levels fell as a normal
result of the turbine trip, and the low-low level setpoint
was reached and all three auxiliary feedwater pumps were
automatically started between 8 and 12 seconds after turbine
trip. About 1 minute later, one main feedwater pump was
manually turned off, and the main feed control valves were
closed automatically by the combination of low RCS tempera-
ture and reactor trip. (The other main feed pump was
tripped by SI initiation 5 minutes after turbine trip.)

2. Initiation of Safety Infection

The steam dump control system closed the seven controllable
dump valves for the last tire less than a minute after
turbine trip. Continued cooling of the primary system by
steam flow through the stuck valve and by auxiliary feed-
water caused a continued lowering of the pressurizer water
level and pressure. Low pressurizer level caused automatic

1503 274
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letdown isolation within two minutes. Low pressurizer pres-
sure initiated safety injection five minutes after turbine
trip, at 0614:45. The resulting start of a second charging -

pump and redirection of flow through the safety injection _

path immediately started raising pressurizer water le~ vel and
pressure. (Subsequent calculations indicated that although
the water level dropped below the bottom tap of the level
indicator, the pressurizer and surge line did not empty.)

Between one and two minutes after safety injection initf a--

tion the main steamline isolation valves were manually
/ tripped closed, terminating the steam flow through the stuck

dump valve. All reactor coolant pumps were manually'

tripped, as is required by North Anna procedures following
safety injection on low pressure.

3. Control of Primary and Secondary Systems

At 0619, four minute:; after initiation of safe"ty infection,
the pressurizer level and pressure had returned approxi-
mately to their normal values and one of the two high-head
charging pumps was turned off. After another minute the
pressurizer power-operated relief valves started cycling to
hold the pressure near 2335 psig.

A check was made of reactor coolant pump conditions with the
thought of starting them to restore pressurizer spray, to
achieve uniform mixing in the primary system, and to stabi-
lize primary system conditions. Pumps A and C had lost
their seal leakoff indications following the SI signal,
preventing them from being started. RC pump B, which is not
on a loop with the pressurizer surge line or a spray line,
was started at 0629 to achieve coolant mixing.

Letdown was initiated at 0627; however the flowrate cannot
be determined since the orifice alignment and the effects of

heat exchanger) g (without charging through the regenerative
possible flashin

are unknown. By 0635 the charging system
had been realigned to charge through the normal path instead
of through the Boron Injection Tank. Charging flow was
throttled to about 20 GPM, the auxiliary spray valve was

'

opened, and letdown increased to the maximum. At 0637, the
PORV stopped cycling, and pressurizer pressure and water
level started to decrease. The peak indicated water level
reached was about 73% of span, and the total mass of steam
released through the PORY was later calculated to be less
than 3500 lb.

Auxiliary feedwater pumps had brought the steam generator
water levels well up into the narrow range span by 0625. At
that time one main feed pump was restarted and the auxiliary

.
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pumps were secured. Feed flows were held to a low rate
until 0631, when they were increased to bring indicated '

levels up to normal at about 0636. Then flows were
throttled down, and again throttled to no flow at 0647 to
0650. Cold leg temperature reached a minimum of 4730F at
0627, following termination of auxiliary feed flow. After
the RCP was started at 0629 and main feed was throttled at
0636, reactor coolant and secondary side temperatures were
slowly increased by decay heat until they reached normal two
hours after turbine trip.

f At 0646, about 36 minutes afte- turbine trip, volume control
tank high level and high pressure alarms were actuated, forAs a result, letdownreasons discussed in the next section.
flow was first reduced, and then temporarily stopped at
0659. Pressurizer water level and pressure increased and
the PORV again was cycled from about 0701 entil letdown was
restored at 0705. Pressure continued to be sensitive to~

level changes until about 0820, when the pressurizer heaters
finally brought the water in the pressurizer up to
saturation temperature.

Before about 0820, operators noted poor pressure control,
similar to what would be expected with noncondensible gas in
the pressurizer. After that time the pressure was held near
normal while the pressurizer water level was gradually
reduced to normal over the next hour. Subsequent analysis
of a pressurizer steam space sample did not show unusual gas
concentration, and the poor pressere control is attributed
to lack of normal spray and prestarizer water subcooling.

During the cooldown transient the hot leg temperature went
from an initial 5900F to a minimum indicated value of
4820F in 22 minutes. As a result of the primary system
cooldown (greater than 1000F/hr normal cooldown rate)
Westinghouse was requested to evaluate the effect of the
cooldown on reactor vessel integrity. The cooldown was
determined not to have any adverse impact on this reactor
vessel.

4. Volume Control Tank Overflow

When' normal letdown was established, the operating charging
pump was not aligned to take suction from the VCT and was
instead still aligned to the RWST. As a result, the VCT
level increased so that the VCT level control valve began
diverting water to the Boron Recovery System (BRS) via the
gas stripper. An upset in the gas stripper resulted in the
closing of the inlet trip valve to the stripper due to high
stripper level.

.
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With the VCT level control valve fully diverted to the BRS,
the closing of the stripper trip valve blocked letdown. .

This caused the lower pressure letdown relief valve to lift
(setpoint 200 psig) discharging water directly to the VCT.
At 0646, abcut 36 minutes af ter the turbine trip, the VCT
high pressure and level alarms were actuated and shortly
afterwards the relief valve lif ted (setpoint 75 psig). This
relief valve discharged to the High Level Liquid Waste Tank
(HLLWT); initially a mixture of H2 and radioactive gases
were discharged, followed by water as the VCT became water
solid.

The HLLWT has a vent to the plant process vent which would
have released the noble gases to the environment through a
charcoal filter. However, the HLLWT vent line had a dis-
connected flange which allowed the radioactive gases to leak
into the auxiliary building. The noble gases were ulti-
mately discharged to the environment via the plant charcoal
and HEPA filters and the plant vent so that offsite doses
were similar to those which would have resulted from a
normal M.LhT vent line configuration.

Even if the HLLWT vent had been connected, some gases might
have escaped into the auxiliary building. The input from
the VCT relief valve could cause the HLLWT pressure to rise
slightly because of the limited vent capacity, causing
radioactive gases to be vented to the Low Level Liquid Waste
Tanks out into the auxiliary building through its overflow
line.

The airborne activity levels in the auxiliary building dur-
ing the first three hours following the plant trip were up
to 156 times MPC. As a result access to these areas was
restricted. Had a worker been exposed to these activity
levels for the full 3 hours the dose would have been signif-
icantly less than the quarterly limit. Af ter the first 3 .

hours restricted access was not necessary as the airborne
activity was below MPC. See VEPC0 LER (Appendix A of this
report) for additional information on the auxiliary building
radiation levels.

5. Reactor Coolant Pump Seal Leakage

The indicated seal leakoff from Reactor Coolant Pumps A and
C dropped to zero sometime following the plant trip. Based
on subsequent inspection of the seals in pump C the
following sequence has been derived.

The seal leakoff was normal prior to the plant trip although
that from pump I was low. The SI signal generated a con-
tainment isolation signal which isolated the seal leakoff

.

-
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, line at the containment. 'This did not block the seal leak-
off path because of a relief valve (setpoint 150 psig)

-

located inside the containment. Inspection of the No.1
seal indicated that it was leaking at its normal rate.
However, the No. 2 seal was found to be worn, which together
with the increased backpressure, indicates that the No.1
seal 'eakage was prcbably redirected through the No. 2
seal. This increased No. 2 seal leakage may have increased
the leakage through the No. 3 seal and contributed to a
Hi-H1 air particulate alarm in the containment.

.

C. Environmental Impact

VEPCO has determined that there was a noble gas release from the'

auxiliary building at less than 0.05 percent of the release rate
limit allowed by the Technical Specificat'oiss. No radiation
exposures above background were observed in the 14 downwind
TLD's on the perimeter fence.

.
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II. Evaluation of Sensitivities
.

This section presents a general discussion of the transient in
comparison with FSAR analysis of a similar, event, and also dis-
cusses briefly the effects of possible alternative operating,
procedures. .

Accidental depressurization of the main steam system is classified
in the FSAR as a Condition II fault, that is, a fault of moderate
frequency. The specific challenge presented by such an event is
whether the reactor would, because of the associated primary system
cooldown, go critical and experience DNB and possible fuel damage.
The case which bounds the consequences of such an event is the*

spurious opening of a steam dump valve. The nature of the
September 25 event was much less severe than the transient shown in
the FSAR, since the FSAR analysis includes highly conservative
assumptions which were not present in the September 25 event.
Significant differences include the following:

1. Initial TAVG = 5700F, vs. hot no-load condition. This
provided additional stored energy, most of which was dissi-
pated by the controlled steam dump operation which brought
TAVG to the no-load value.

2. Initial power = 78%, vs. no-load in the FSAR. Thus decay
heat was available to reduce the cooldown rate and heat the
plant af ter cooldown was terminated.

3. Automatic feedline isolation, not assumed in the FSAR. This
tended to make the rate of cooldown less rapid than in the
FSAR.

4. Manual main steamline isolation, not assumed in the FSAR.
This ended the plant cooldown.

5. Two high-head charging pumps on SI, vs. one (worst single -

failure assumption) in the FSAR. This, together with the
termination of the cooldown and decay heat, in h:ed a rapid
repressurization, as opposed to the extended decrease in
pressure shown in the FSAR.

In both cases safety injection was initiated when the cocidown
had adequately reduced pressurizer pressure, and was sufficient
to prevent the reactor from returning to a critical condition.
Therefore, in both the FSAR case and the actual incident, DNB
was precluded.

Emergency operating instructions in effect at the time of the event
required the operators to trip off all reactor coolant pumps
immediately following safety injection initiation due to low pres-
surizer pressure. If, instead, the procedure called for tripping
the pumps only after a lower reactor coolant pressure had been

'
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reached, the RCP's would have been left running. The principle
effect of this difference would have been that pressurizer spray
would have been available under automatic control throughout the .

-

transient. The spray capacity would be more than adequate to pre--

vent the pressure from rising to the pressurizer power-operated
relief valve control setpoint, and thus, PORV's would not have
opened at all. Following termination of safety injection, pressure
control below the PORV setpoint pressure would be by charging and
spray, rather than by charging, auxil'ary spray, and letdown.
Thus, the necessity for the operator to letdown either to reduce
pressure or to provide tempering of auxiliary spray would not be
present; letdown could be controlled as required for pressurizer

/ level control and as dictated by conditions in the volume control
i

system.

Another area under current discussion is the appropriate criteria
for termination of safety injection flow., The procedures in effect
required SI to be terminated no sooner than 20 minute.s after initi-
ation unless overpressurization (pressure approaching the safety*

valve setpoint of 2485 psig) was imminent. An alternate procedure
which has been proposed would, in this case, permit SI termination
when the indicated RCS pressure goes above 2000 psi, the steam
generator water levels show that the U-tubes in at least one steam
generator are clearly covered, and the indicated pressurizer water
level is above 50%. In this event the RCS pressure reached 2000
psi about three minutes after SI actuation; the narrow-range steam
generator level signals gave unambiguous non-zero indications eignt
minutes after .he PORV's started cycling; and the pressurizer level
reached 50% fourteen minutes af ter SI actuation and eight minutes
after PORY cycling started. Again, trith reactor coolant pumps
operating, pressurizer spray would prevent PORV opening.
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III. RECOMMENDATIONS

A. Steam Dump Valve Failure
-

The incident of a valve overtravelling and wedging open has the
potential to occur in all plants which have the Copes Vulcan
Valve, Model 0-100, with second generation tandem trim. All
plants for which this valve has been supplied by Westinghouse
will be notified and instructed how to adjust the valves to
prevent such an occurrence.

B. RCP and SI Termination Procedures
.

Westinghouse recommendations concerning instructions for termi-
nating reactor coolant pump and safety injection operation
following events which actuate safety injection have previously
been discussed with the Westinghouse Owners Group. These recom-
mendations are being reviewed to determine whether any changes
should be made. These procedures are also preser.tly being
discussed with the NRC.

C. Spray With One RCP

Current Westinghouse reference operating instructions state that
with only one RCP operating spray is available only when that
RCP is on the loop having the pressurizer surge line. This is
because the static pressure in the active-loop hot leg is lower
than in the inactive hot legs, mainly due to the high velocity
head in that loop. It is recommended that plant operating
instructions consider this situation.

D. Auxiliary Spray /Subcooled Pressure Control

Operating procedures should recognize the differences in pres-
surizer operating characteristics when pressurizer water is
subcooled. For rapid pressure reductions during normal _ opera-
tion, flashing of saturated pressurizer liquid is the dominant '

mechanism slowing the rate of pressure decrease. For longer-
term recovery (over tens of minutes), pressure is restored by
boiling saturated liquid with pressurizer heaters. If the pres-
surizer liquid is subcooled, neither of these mechanisms exists,
pressure drops rapidly as pressurizer water level decreases,
expanding the steam bubble. Therefore, under these conditions,
maximum pressurizer heaters should be energized, and pressurizer
liquid temperature monitored, until saturated conditions are
restored.

Similarly, pressurizer spray normally controls pressure
increases. Without spray, an increase in pressurizer level
compresses the steam bubbla into the superheat range with a

.
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relatively large pressure increase. The pressure characteristic
is similar to compressing a non-condensible gas. . Aux iliary
spray may be used to mitigate pressure increases, but will not

-

._ be as effective as the much higher flow rate obtainable with
normal pressurizer spray.

The preferred mode of auxiliary spray operation is to use
letdown flow in order te minimize thermal shocks. To achieve
sufficient spray flow the charging line isolation valve to the
cold leg should be closed, the auxiliary spray valve opened, and

I.

the charging line flow control valve used as necessary to
control spray.

.

E. Letdown Initiation After SI Actuation

Each utility should review its policy and procedures for reset-
ting containment isolation, and restoring normal letdown,
following an automatic containment isolation signal. In partic-

ular, are existing radiation monitoring or sampling practices
believed adequate to preclude significant contamination of
Luxiliary systems or atmospheric release in the event that
reactor coolant activity increased significantly during whatever
transient actuated containment isolation? (Note: According to
NUREG-0600, the principal pathway for radioactive release to the
environment from the TMI-2 accident was "through the makeup and
parification system".)
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October 9, 1979
.

.

.

.

v . Jam P. C';cilly. Director Serial n . 320r o
Office of Inspection and e forceeent F0/747:bzwn *

.

U. S, !Nelear Regulatory Commission Docket No. 50-33: -

Ec;;1cn II

101 Parietts Street, Suite 3100 Licenso !?o. KPF-4
Atlanta. Ceorgii 30,303

n- Dear Pr. O'Neilly: *

& -

,-,

Pursuant to Forth Anna Power Station "echnical Specifications. the Virginia ,
Electric :=d ?cwor Cer:pany .hereby subnits the followin:: Lice ==ee .W. ent Report

e for -Forth Anna Unit fo.1.

| report fa. Appl (cable Technics 1 Frecificatiens

6 LIR 7% 123/01*-O T. 3. 6.9. I.3.1.

nin report has been revic. sed by the Station ?'ucicar %fety and Operatin:7 rWLtte= and will be placed on the av, ends' for tSa next nati.y; of the
Syste = !"uclear %fety and Cperatini; f'c nittee.

Very truly yourn,
'

-
*

I
.

&

H C. .T. Stal; ..:s
,, ,

'
VI.ce Wenident-?o yr $cpply '

\* . . .ard Prm!nction C crations ,
!

'
.-

[,I Inclosures (3 copies) .
.

ccr "r. Victor Stello, Oirector (40 cecies)
.,

Office of inspection and Enforcem nt
-

. .

Mr. 'Jillian fi. PcDonald, Director (1 copies)
office of '<ans;;er ent Infor=ation and

.
,

Progran Contrnt

bc: Mr. W. L. Proffitt br. C. If. Stallings Ifr. fl. C. Daley
Mr. B. R. Sylvia Mr. J. A. Ahladas Mr. H. L. StewartMr. E. A'. Baum >fE J. L. Perkins ."r. P. R. Beament(S)* Mr. G. A. Olson-EEI Mr. R. M. Taylor Mr. A. L. Rogy,-N. Anna
Mr. M. W. Stubbs Mr. D. W. Speidell, Jr. Mr. U. R. Cartiright(2)
Mr. M. S. Kidd-NRC/N. Anna

.

1503 283 --

A-1



'=nc conM as. ~......tt =um .

-LICENSEE EVENT REPORT

CoNTRet si.oCx: I l | I | | l@ (PLEASE PRINT OR TYPE ALL REQUIRED INFORMATIONI
i .

RTil I vi Al N| A l S | I |@ts[0I0l-I0|0IO|0IO|-|0lo|@|4 |t |1 I1 |t !@|uCAT6e@ .

! I
r a o uCansaf Ccoa ** ucensE nousea 2s 2e uCeusE TvPE a

cour7 -

at:1 g | L i@| 015 | 0 f 0 IO | 3 | 318 @l 0 lo 17 'Is | 7 lddl il nl nl g.l r| p l@
.s a so si oCCxET Nuussa sa ev sveNr oATE 34 n asPoaT oArt so

EVENT DESCRirrlCN AND PflCS A8LE CONSEQUENCES h .

g i At 0614 a Safety Iniection occurrad dua en n 'nv m_ a.-ned--* tonni I
,- a < ~ 4 A - a 7

g | vith low pressuri=ar pressure. This event is a 24 hour roenr+,h1. nern-ane. l*e n-*

o m A 4,,4 - -et- -- I .I req. guide 1.16 and as per T.S. 6.9.1.8.i. To11nv4 cy *k, -an,o A

g Ioccurr which was less than 0.05% of the instantaneous relene rate nar FTM I

o 6 | 2.2.3.a. Boundarv 7:*.diAtion detectors O oved MMTV h1elrePmitnya ,. , A 4 n ,,, 4 w4 ,,. ..A |

| therefore at no tf=e uns the health and -nfe*v of t$a yanent mih14 r sn.e, A Io 7

.

O 8 I !
' '* "

SYSTEM CAUSr CAUSE CCAW. VRVE
*

CODE CCDs SUSCCcf COMPONENT CODE Sus SusCCof
foTs"] |Sl?| @ W @ |B |@ [ 7 | A | L | T | E | T |h [CCOEh []L,j h
y e s to : 32 ta is is 20

SECSENT1AL OCCURRENCE REPORT REVISION.

gnfgo EVENTYEAR REPoMT NO: COOO TYPE NO.
* h ,a(Eg ,aj i 7|9| |-| | 1 | 2 l'8 I M 10 | 1 | | TI (- -] [.Q_],

21 22 23 24 25 2r 23 29 3. 38 32

E N E Ed cEPtNT *EESEl8'
'

Nouns @10#5!5I"E' ro*E"S0s. "s'u",'P uY "
s MA U A TU ER

| Igj Il@ | Al g [C,J @ |0 10 10 | W@ [N_j@ W@ | C | 6 | 3 | 5 |@22 24 as :s v 4o 4 42 As a 4r

CAUSE DESCRIMION AND CORRECTIVE ACTIONS h
|The cause of the SI was steam du=p valve TCV-1408G stuck oren Fo11nv4w a_ i o r- e r+ n,- I

g itrip, which deoressurized the reactor coolant svstem. cow.eet v , ece<r . u.v. ca4 f

g greturn the plant to stable conditions by the control reem enerators and late * I

| initiate a plant cooldown to the er.;1d shutdown mode of operation. I
.

, 3

Lu.i.IL' I
7 3 g

So

7 5 PCWEA oTHER STATUS 4 CE OtSCOVERY DESQtfPTION

|I |@ [ 0| 7 | 8 I@l Coastdevn
'

| [_A_J@| Autematic Actuation |i s
T S 12 11 44 4 48 So-

RELEASE mELEASE AMOUNTOF ACTlvtTY LCCATION 05 RELE' SE *AjGj |N |g| 7.5 Curies Total | | Ventilatie and Process vente tn W I1 s
,

. . . io i, o a ao
PERSONNEL EXPO 5URES
NUW8EfL TYPE DESCRIPT1CN

|T|"T} | 0 | 0 | 0 |@|Z |@l RA |
PERSONNEL IN IES
NUMEER OESCRIPTloN

.

y 0|0|0|@| NA |
7 8 9 11 12 '' So

LOSS OF On OAuAGE To FAQUTV
TYPE DESCRIPTION

ITITI IZ l@l NA |
7 8 9 to SoPUBLICITY

tSSuto DESCntPT10N NRC t.*IE ONLY
*QY | Public News Releace l | I I I l | | l'l l i I I .

7 e s to es as so. ; _
A-2 o*l 3 . . , NAME OF PREPARER " * e- r - PHONE: |;,^,7, ,; _ ,; ;

"
,



.

. .
,

Viiginia Electric and Power Company *

|North Anna Power Station, Unit #1 Attachment: Page 1 of 5
Docket No 50--333
Report No. A 79-123/01T-0 .

D , , ,) ,D .@. hrt
Description of Event: .d. 5oe a m

. -

At 0544 on 9/25/79 with reactor power at 78%, the fif th point heater drain
cooler du=p valve LCV-SD-1823 began to cycle. Thic cycliog was believed to be
due to a tube rupture inside the SB drain cooler. The leakage was more than
the capability of the drain valves causing extraction steam condeesate to
back up into the 5th point heater to the turbine trip setpoint. .

>

At 0609, a turbine trip occurred and resulted in a reactor trip. At this '-
~

time the main steam dump valves opened to reduce RCS temperature to 547'P.
When the RCS temperature decreased below the steam du=p setpoint, steau dump
valve TCV-140BG failed to close. The steam dump valve was_ then isolated by
closing the main steam trip valves. -

.
-

~

Excessive cooldown caused by the open steam dump valve resulted in an RCS ,
depressurization and a resultant Pressurizer to Pressure signal. This signal,
combined with the administratively tripped Pressurizcr Lo Level signal, ini-
tinted a safety injection of the E=ergency Core Cooling System. This eventoccurred at 0614.

The RCP's were ic=ediately manually tripped as required. As a result of
the safety injection and the termination of the cooldown, the RCS pressure
began to increase. One of two SI charging pumps was secured at 0619. At
0620, the pressurizer pow.c operated relief valve began to cycle and main-

'

tained pressure at 2335 psig until nor=al letdown and charging uere estab--
lished.

When normal letdown was established, the remaining charging pump vas still
drawing suction from the RWST. This resulted in an increasing level within,
the Volume Control Tank (VCT) such that the VCT level control valve (LCV-
1115A) began to modulate to divert reactor coolant letdown to the Boros
Recovery System via the gas stripper. The high flow to the stripper resulted
in the inlet trip valve to the stripper closing due to high stripper level.
At this time, LCV-1115A vas fully diverted to the gas stripper; however, the
inlet control valve to the stripper (TV-BRillA) was closed. The pressure
in the letdown line increased to the low pressure letdown line relief valve
(RV-1209) (setpoint of 200 psig. This valve discharged directly to the VCT.
The VCT pressure increased to the VCT relief valve (RV-1257) setpoint of 75
psig. This valve discharged letdown water and gases directly to the High
Level liquid Waste Tank (HLLWT). The nottal action at this point would be
the release of noble gases from the HLLWT through c vent line and through
the plant process vents. In a point in the vent line a flange had been
disconnected and the nobic gases were released into the auxiliary building.
The gases were then vented through the plant charcoal and HEPA filters and
out of the plant ventilation vents.

Had the fisnge not been disconnected, a release of noble gases to the
auxiliary building may have occurred. The discharge rate of VCT reactor' .
coolant to the HILWT may have been too much to pass through the nor=al
vent line, therefore the reactor coolant gases would have vented to the
Low Level Liquid Waste Tanks and out into the auxiliary building via the
Low Level Liquid Waste Tank overflow line.
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Attachment Page 2 of 5
.

The following is submitted as additionel infardation. The release uno
well within the Environ = ental Techuical Specifications limit.

AUTTT TARY BUILDING' AIRBORRE ACTIVITIES
09/25/79

TDfE ELEVATION EXPLANATION
' ~

I
.

0700 274' 100.96* Times If?C. Principle Nuclei involved
were Ie 133 & 135 with some Kr 85 and Rb 88.

259' 155.68* Times MPC. Principle Nuclei involved,

were Ze 133 & 135,with some Kr 85 and Eb 88. -

~

0800 274' 1.12* Times MPC. Principle 1[ucleiinvolvedwere
Ie 133 & 135 with traces of Rb 88.

.

0900 259 ' ' , 6.01* Times MPC. Principle Nuclei involved
were Ie 133 & 135 with traces of Rb 88.

1000 259' O.68* Ti=es MPC. Principle Nuclei involved
were Ie 133.& 135 with traces of Rb 88.

1030 259' Iesa than 0.1 timer MPC. Principle Nuclei
involved was Rb 8.8 J 1 readings after 1030
were less than 0.1 times MPC.

*This value represents the total submersion hazar' involved with the total.of
all Nuclei.

Perimeter TLD's were pulled and evaluated. No radiation exposures above
background were observed in the 14 TLD's in the downwind direction on the ,
perimeter fence.

,

Total Noble gas releases from ventilation vents A and B and the process
vent amounted to 4.7E-02T of the release rate limit of noble gases..

During this event, several other events occurred which are contrary to
Tecl= M 1 Specifications. *

Af ter the turbine trip, a turbine reheat valve failed to close which is
contrary to T.S. 3.7.1.8. The action statement was entered and the turbine
was isolated from the main steam supply.

When the main steam dump valve failed to close, an RCS cooldown of 110*F
in 30 minutes occurred. This event is contrary to T.S. 3.4.9.1.b. The
RCS temperature was restored to within the T.S. li=its by closing the
main steem trip valves.
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Attachment Page 3 of 5,

Upon receivin3 the SI signal, the control room bottled air system failed to
initiate as required by T.S. 3.7.7.1. He Action State =ent requiremento were
met by cooling down to the cold shutdown mode.

'

As a result of the safety injection, the Boron Injeetion Tank was lef t
containing 2000 ppa borated water instead of 20,000 ppm borated water
as required by T. S. 3.5.4.1 and the Ecergency Condensate Tank was de~
pleted less than 110,000 gallons by the Auxiliary Peedwater Pumps shich
is contrary to T.S. 3.7.1.3. -

The appropriate Action Statements of these events were entered.
'

Although not reportable, a Hi Ei air particulate alarm in the Contain-
ment occurred. This is believed to be due to leakage by the #3 seals /

from the secured RCP's. -

~

The ECCS actuation is reportable as per T.S. 3.5.2 which requires a 90
day report, Reg. Guide 1.16 requires a 24 hour notice and written follow

.

up as per T.S. 6.9.-1.8.f. This is the third ZCCS actuation reportable
as per T.S. 6.9.1.b.

This event is generic to Unit #2 since it uses the same type of steam du=p
valves.-

Probable Consecuences of Occurrences:

The purpose of the Emergency Core Cooling System is to ensure adequate
cooling of the reactor in.the event of a loss of coolant accident.

Since the ECCS actuated as required and at no time was the reactor in
danger of being undercooled, the safe operation of the plant was not *

affected.

Also, since the radiation release was well within the limits of the Tech-
nical Specifications at no ti=e was the .tealth and safety of the general
public affected.

Cause of occurrence:

The cause of the intial reactor trip was a turbine trip'due to a Hi Level -

in the SB feedwater heater.
.-

The resulting RCS cooldown of 110'F and depressurization was due to a
steam dump valve failing to close. The reason for the valve failure
is currently being investigated by Vepco, Westinghouse and Copes-Vulcan.

.

- The cause of the Reheat Stop valve failing to close is unknown at this
time and will be investigated by Vepco and Westinghouse during a turbine
inspection.

.

The low level of the ICST and the underboration of the BIT are results
of the safety injection. The safety injection pu=ps draw suction from
the RWST and pump through the BIT leaving 2000 ppm borated vater in the
BIT. The ECST level was lowered by the Auxiliary feedwater pumps feeding

. water to the steam generators.
. _o**m o y ng A-5
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.

The failure of the control room bottled air sys, tem was the result of an
apparent pressure shock to the Bourdon tubes in the discharge of pressure

~controller of the system. This pressure shock deformed the tubes leaving
~them inoperable.

,

*

The release of radioactive noble gases was due to the automatic shutdown of
the gas stripper and the continued letdown of the reactor coolant while the
VCT was not supplying makeup to the reactor coolant system. The overfilling;
of the VCT occurred during the tice operations personnel were regaining RCS
pressure control while still maintaining the required high head safety
injection flow to the RCS. The transition frcm the safety injection mode to .

the normal charging mode of operation was made in a slow and cautious manner
so as not to overpressurize the RCS. This evolution resulted in overfilling
the VCT and the resultant release of radioactive gases. '

I= mediate Corrective Actions:
.'

.

Upon actuation of the automatic reactor trip, the operators performed the
required i==ediate corrective actions of the emergency procedures. After
the cain steam dump valve failed in the open position, the operators
atte=pted to isolate the valve by =anually closing a steam du=p isolation
valve. It was deter ined that closing the large valve would consume too
much time, therefore, the dump valve was isolated by closing the main
steam trip valves.

.

After the automatic initiation of safety injection from low RCS pressure,
,

the operators canually tripped the RCP's as required by procedures and
began monitoring RCS parameters to ensure adequate core cooling.

At approx 1=ately 0619 the operators secured one of two High Head Safety
.

injection pumps and at approx 1=ately 0627 began to establish normal
letdown. Af ter 20 minutes of cold leg injection, at approxi=ately
0633, safety injection was secured. At this tir.2 a RCP and a feedwater
pump were in operation and the plant was determined to be stable.

When a high level and pressure were noted in the VCT, operations personnel
re-established the RCS letdown to the Boron Recovery System via the gas
stripper. This alleviated the high pressure and level condition in the VCT
and the relief valve closed ending the release of reactor coolant to the
liquid waste tank. The disconnected flange in the HLLWT vent line was ]reconnected.

,

'
~The operators refilled the ECST as required by the appropriate action -

state =ents and began to cooldown the plant to the cold shutdown mode by
following normal procedures.

Following the 110*F cooldown of the RCS, Westinghouse was notified and they
'

determined that there was no effect on the RCS fracture toughness properties.

Scheduled Corrective Actions: .

During the current refueling outage, investigations into the failure of

o]'y eo o vlW 1503 288
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.

the main steam du=p valve and the turbine reheat stop valve will be .
conducted by Vepco, Westinghouse and Copes Vulcan. , .

An engineering review of the letdown divert to the boron recovery system
will be performed to determine if any inprovenents may be implemented
to the present system.

A design change will be incorporated into the control room bottled air'
system which will provide protection to the Bourdon tubes from over-
pressuri:ntion. ,

~

A continued investigation into the effect of the transient on the plant is
being performed by Vepco and Westinghouse.

Also, Vepco and Westinghouse are reviewing the probicm of f.' seal leakoff
from secured RCP's.

. .

Actions Taken to Prevent Recurrence:

Corrective actions to the main steam du=p valves and reheat stop valvec

will be perfor=ed when the results of the investigations are available.

An engineering review into the prob:-m of high flow in the High Level
. Liquid Waste Tank vent line will be uufertaken-

.

Any lessons learn'ed from Vepco and Westinghouse reviews of the transient
will be incorporated into Vepco procedurca and vill be forwarded to the
Westinghouse Owners Group.

1503 289 -
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APPENDIX B

SEQUENCE OF EVENTS SUMMARY

Table B lists significant events in sequence, and 'the sources for the
timing listed. The time base is that indicated by the plant computer
(Westinghouse P-250) printout. C1cck times listed by the alarm type-
writer (time source 4) are rounded down to the next lowest even minute.

The timing sources are as follows:

1. P-250 Sequence of Events Record
2.- P-250 Post-Trip Review
3. P-250 Post-Accident Analysis Log
4. Alarm Typewriter
5. Control room recorder charts (time scale 1 in./hr)
6. Operator interviews, 9/27/79 -

7. Discussions with operating staff, 9/28/79

g en eng cn
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' TABLE B

~

SEQUENCE OF EVENTS SUMMARY
. '

Clock Minutes Event Timing
SourceTime After

Turbine .

Trip

0545 -25 LP _FW heater drain dump valve alarm 4

0:0 Turbine trip on high FW heater drain level 1

l0609:46 Reactor trip on turbine trip 1

Steam dump valves trip open 6

One dump valve stuck open 6

0609:54 0:08 All three auxiliary FW pumps start on 1, 4
S/G lo-lo level within 3 seconds ..

0611 1 One main feedwater pump tripped manually 4

0611:10 1:24 Main feedwater flow goes to zero 2

0611:30 1:44 Letdown isolation on low pressurizer 1,4
pressure

0612 2 Volume Control Tank low level alarm 4

0614:45 4:59 Safety injection on low pressurizer 1,4
pressure

0615 5 Second main feedwater pump tripped 4

from SI

0616 6 Main steam stop-check valves tripped 5,4
clorad manually

,

0616 6 All reactor coolant pumps turned off 4
manually

0617 7 Pressurizer level returned to 9% 4

Pressurizer pressure 2160 psig 40618 8 -

0619 9 One charging pump stopped manur.11y 4

0620:30 10 :45 Pressurizer PORY starts cycling open 3

0625 15 One main feed pump started, auxiliary 3,7
feed stopped

0627 17 Letdown initiated 4

0629 19 Reactor coolant pump B started 4,3

1503 291 --
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TABLE B (Continued)

0634 24 First S/G 1evel returns above normal 3

0635 25 Charging flow realigned'to pirmal 4
,

0637 27 Pressurizer PORV stops cyc' ling 3

0646 36 VCT high level alarm 4

0646 36 VCT high pressure alarm 4

0701 51 Pressurizer PORY opens, cycles about 5

4 minutes

0704 55 Bank of dump valves isolated, start 5,6
opening main steam valves bypa - (next
40 minutes)

0716 42 Co 'ainment particulate Hi-Hi 4
raoiation alarm

1005 190 Pressurizer level at normal, T yg and 53
pressure normal, S/G levels in manual
control

lj503 292

.

O

%

*

4

e

B-3 - - - -

. ._ . . _ _ _ _ _ . . _ _ _ .



.. . ..

APPENDIX C

GRAPHS OF TRANSIENT RESPONSE

*

A. CONTROL ROOM CHARTS, SCALE = 1 IN./HR ,

a. Note that time scales are not exactly the same

b. Where 2 or more signals are on the same chart, the time scales
are offset. An attempt has been made to align the turbine trip
time for the first or basic variable on each chart.

* FIGURE C-1

Wide range S/G water level
Narrow range S/G water levels

'

also showing steam and feed flows .

FIGURE C-2

Steam header pressure
Wide range hot leg temperatures
Wide range cold leg temperatures
Pressurizer pressure

blanked out for clarity) pressure signal has been partially(The compensated control

Pressurizer water lever

B. PLOTS FROM PLANT COMPUTER TYPED OUTPUT
=

0-3 Minutes: from post-trip review
9-47 Minutes: from post-accident analysis log
Alarm events are also shown to the nearest minute

FIGURE C-3
.

Narrow range steam generator water levels
Wide range cold leg temperatures

FIGURE C-4

RCS pressure 1503 293
Pressurizer water level

C-1
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