ATTACHMENT

To NRC IR 50-302,92-25 MAR 13 19

MEMORANDUM FOR: Thomas T. Martin, Regiona! Administrator
Region |

Stewert D, Ebneter, Regional Administrator
Region I1I

A, Bert Davis, Regiona!] Administrator
Region 111

Robart D. Martin, Regiona! Administrator
Region 1V

John B. Martin, Regional Administrator
Region ¥

FROM: Thomas E. Murley, Director
Offfce of Nuclear Reactor Regulation

SUBJECT: INADVERTENT CONTAINMENT SPRAY EVENTS AT COMMERCIAL
NUCLEAR POWER PLANTS

The Division of Systems Techno'ogy (DST) recently completed an evaluation to
determine the appropriate course of action for 1icensees to take following

an inadvertent containment spray event, The staff's review was inftiated
following the most recant of 4hese events which occurred at San Onofre Nuclear
Generating Statfon, Unit No. 2, on November 20, 1990, It {3 interesting to
note that 12 of these events have occurred over the past 10 years, six of
which occurred during Mode ! operation.

Based on 1ts review, DSY concluded that each containment spray event should

be evaluated by the licensee and sction should be taken as appropriste based
on the results of that evaluation, Unless the specific circumstances of the
event dictate otherwise, the licensee should recover from the contafnment
spray event, perform an fmmediate sssessment of existing plant conditicns, and
develop an action plan to fully address the consequences of the event. Any
deficiencies identiffed should be evaluated in terms of generic implications
and appropriate corrective actions shuuld be taken, including reactor plant
shut down {f warranted.

Although the freguency of inadvartent containment spray events appears to be
decreasing, 1t s Tikely that these events will continue to occur sccasionally.
Because an event of this nature can cause significant degradaticn of plant
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equipment, 1t {5 important that the Regions follow these events very closely

to essure that Yicansee actions are apgropr1|tn for the circumstances fnvolved,
! 30v| enclosed & copy of the staff's SE for your information and future
reference,

original ucm‘i?
honasd k. luﬂd

Thomas E. Murley, Director
Office of Nuclear Reactor Regulatien
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Enclosure

SAFETY EVALUATION BY “AE wIVISION OF SYSTEMS TECHNOLOGY
REGARDING INADVERTENT CONTAINMENT SPRAY EVENTS AT COMMERCIAL
NUSLEAR POWER PLANTS

1.0 INTRODUCTION

On Novembar 20, 1990, an fnadvertent containment spray sctustion occurred at
san Onofre Nuclear Generating Statfen, Unit No. 2 (SONGS+2). The unft was
eperating at 100 percent power when approximately 5,000 gallons of borsted water
wit soreyed into containmant during surveillance testing. Southern Californta
fdison Company (SCE or the 1icenses) ooted not to shutdown SONGS.2 immediately
following this event based on previous experience with a similar event that
pecurred in 1984 at SONGS-2, Following the 1984 event, SCE conducted a detafled
{nspaction and testing program to evaluate the effects of containment spray on
equipment and, based on the results of that eveluation, SCE judged that the
borated water that was sorayed during the event did not have any fmmediate
sdvarse effects on safety-related equipment, Therefore, SCE 1udnud that

SONGS«2 could continue to oterate following the 1950 event while & thorough
evaluation was comoleted, It was not until SCE found & ground indication
associated with one of the contro) element drive mechanism (CEDM) motor generator
sets that SCE decided to shutdown SONGS 2 fn order to perform additions)
trovbleshooting and repatr of the CEDMs, and SONGS-2 was tublegucntly shutdown

on November 23, 1990, The icenses orovided a description of {ts sctiens
follou1nt this event fn a letter cated November 27, 1990, and Licensee Event
Regort (LER) No. 90«14 was submitted for SONGS.2 regarding this avent on

Decambar 20, 1990,

Following the SONGS«2 event, the Divisfon of Systems Technology (DST) was
requested to avaluate whethar the ections taken by SCE were aporooriate and
in genara] to determine the aporooriate course of action for licensans

to take following & contatnment socray event, Therefore, the purpose of this
safety evaluation (Stg fs to 4ddress these 1ssues and to provide
recommendations as approoriate,

2.0 REVIEW METHODOLOGY

In ordar to detarmine whether SCE's actiens {n response to the con: 'inment
soray event of November 20, 1950, were accedtable and {n develooing & posftion
regarding what the sporooriate 1{censes response should be following a
containment spray event, the staff reviewsd information to determine what
effects containment soray could have on plant systems and components. In

this regard, DST reviewed information pertaining to orevious containmant

soray avents and other fndustry experfences that may have some relevance.

DST 150 considered Technical Specification requirements and environmental
qualification requiremants during the review,

3.0 PREVIOUS CONTAINMENT SPRAY EVENTS

Following the containment spray avent that occurred at SONGS-2 on November 20,
1950, the Office for Analysis an¢ Evsluation of Operatfonal Data (AEOD) verformed
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Amount
sprayed Comments
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C lalale

2000 gal NO damag Q ';-e':
(LER 3307784041
Effect on equipment not
soscifically addreassed
(LER J68/80-24)

100,000 gal Effect on equioment not
specifically c.crssxlc
(LER 327/81+21

r‘

NO cl'cg

(LER 20

Plant was sh
tast1ﬂ2 and
{no LE

1CS coarated for 1§ sec.
containment 1nsoect

ne cemage

(LER 305/83.08)

Yisual fnspection, no
damage ‘
(.eR 368/83-18)

ECCS actustion alse
caused emergency boration
and plant tr.:::-»
fnspection and :os"ﬂ~
parformed, no damage

(LER 381/84-18)

Effect on equipment not
s ecifically addressec
LER 258/84-11)
10,000 gel Damage to lagsing
(LER 293/84-13)
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Plant shutdown on 2/8/8%
for refueling, misc,
spurfous indications related
to nonsafety-related
squioment, battery

round alarms on A and B
gatter1cs. subsequent
spurious start of RCP
on 2/10/88%

(LER 305/85-01)

Minor ground on polar
erane, fsolation of CCW
causad degradation of
RCP seals

(LER 382/85-06)

Ingpaction and testing
onducted, no demaged
equioment

(LER 317/87-08)
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subsequent shutdown cue
te degraded CEOM
electrical connactors
(SCE letter 11/27/90;
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§.0 TECHNICAL SPECIFICATION AN EXVIKOWMENTAL QUALIFICATION REQUIREMENTS
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Technical Specification requiremarts spacify 1‘r‘t1r3 conditions for eperatien
(LCOS) that must be satisfied during various modes of reactor coeration, The

Technica) Specifications do not spacifically require that reactors be shut down
follewing containment soray events, btut licensees must setisfy LCO requirements
for squipment that becomes degraded #i 2 result of thess events, Additionmally,
desending on the specific eircumstenzas fnvolved, certain LTOs may be directly
imoacted following contatnmant spray events gnd these LCOs deserve spacial
consicgerstion, For example, reacztor coolant system Teakace detection systems
mey become degracded, the ability to satisfy operational leakage surveillance
requirements may be impacted, the ‘nventory of trisodium phoschate (for fodine
removal) may be affected, fce condenisr performance capability may be degraces,
refueling water storage tank level miy @ reduced, etc, Therefore, soecific
actions required by Techafcal Scecifications fo1lcw*ni ontainment soray events
will depend on the ectual circumstances involved and licensess shouid proceed
accordingly.

Safety-related equipment 19
gualified 1n sccordance with
this helps to minimize the a¢d
this eauipment. However, ey
‘ .~
|

P

d insida containment myst be environmentally
FR £0,4% requirements and, to a large degree,
¢ effects that containment spray will have on
senta) cunlification (EQ) requirements vary
ent ~ust function following an accicent.
Some components may only b qualified to function for & few minutes into an
accident while others may ce qualified to function for the duraticn of the
ccident, Depending on the circumstinces, centainment spray events could
jecpardize the qualification status of .omponents that are not required ¢
soere.e post-accident. Therafers, the EQ status and operability of equioment
located inside containment must S& evaluated in detatl following contadinment
spray events and corrective actions =it D¢ taken as approoriate.

dapending on how long the

6.0 STAFF POSITION

« , Aew
he information reviewad by O

€

S

thet inadvertent containmens %
»

¢

2t discussad 1n this safety evaluation indicates
ray svents do not necessarily oose an immediate

r shutdown following such events may not De

. v

nucledr safety hazard and react
necessary., In fact, an immedia r shutdown following & containment
soray evant could make {1t difficyl ully assess the effects of the event On
plant equioment and could further se the situation 1f any complications
occur while shutting down the plant, .dditionally, Technical Scacification
recuirenents and EQ requirements do not {mpose restrictions on continued
resctor operation following contaiament spray events, Therefore, unless the
toecific circumstances of the event suggest othamenla, continued reactor
operation following containment spray evants 1y ~°° stable. However continued
coaration must be subported By an ‘rmediate asse..omnt of plant conditions and
an action olan must be devaloded to fully evaluate the consequences of the
event on plant systems and components, Any deficiencies fdentified shoulc be
eveluated in terms of generic implications and corrective actions shoyld ®
taken as eppropriate, which cou'd include subsequent reactor shutdown,
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NRC generic communica
problems, beric acid
appropriate to corres

fons that may by relevant (f.e., moisture intrusion

.
corrosion prodlens, etc,). SCE should take action as
t these wearnesse

As & comparison, DST would question the decision that was made Dy Wisconsin
Public Service Corporation to continve reactor plant cperation following the
Kewaunee containment spray event of January 22, 1985 (see Tadle 1), The
battery ground alarms could have been indicative of seriously degriaded safety.
releted equipment, and the generic fwplications relative to EQ would have to ¢
sddressed. In this case, continued cperstion may not have been appropriste.
Therafore, 1t {s important to recognize that the Regfons must play an {mportant
role in following events of this ntture snd fn assuring that the actions taken
by 1icansess are appropriate,

The staff's position 1s based fn part on &n abbrevisted review of industry
experiance as discussed in Section & J of this safety evaluation, SCE plans

to complete & detatled review of industry experience as part of their continuing
evaluation of the SONGS«2 contafnmant spray event, and DSY wall review the
detatls and results of SCE's study to assure that the staff's position on this
matter remains valid,

or. the foregoing evalustion, DST hag concluded that continued reactor
operation following fnadvertert containment spray events is ecceptable
that the specific circumstances of the event d0 not warrant immediate
shutdown, In addition, the actions taken by SCE in response to the
rontainment spray event of November 20, 1590, sre acceptable in most
Mowever, some improvemant: should be made in SCE's evaluation &s
disc.ssed in Section 6,0 of this SE.
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Southern Callfornia Edison Company

3 FARVER BrmreY

My N CarQans 270
HARG LD B WAY e teunNe
SENO% ipn wRER DN T AR astie

Kovember 27, 1990

Mr. John B, Martin, Administrator

U. S. Nuclear Regulatory Commission, Region V
1450 Maria Lane, Suite 210

Walnut Creek, CA 94536-5368

Dear Mr., Martin:

Subject: Docket No. 50-361
Actions Following Inadvartent Containment Spray Actuation
San Onofre Nuclear ting Station, Unit 2

Geners

PURPQSE

On November 20, 1990, San Onofre unit 2 experienced an inadvertent actuation
of the Containment Spray System and sther Engineered Safety Feature (ESF)
systems du~ing performance of the ~¢quired monthly channel functional test.

As a result, approximately 4,800 gal'ons of borated water were discharged into
containment during full power operation,

The purpose of this letter is to dé:zi de actions taken by Southern Californiz
Edison (SCE) as a result of this discharge of the sprag water into
containment, It is submitted pursuant to discussions between SCE and NPC
staff concerning the scope and sequerce of these actions.

SUMMARY

Based on the evaluation of the ~esyu'*s of a similar event at Unit 2 fn 1984,
SCE initially maintained the unit in stable power operation while ¢onducting
inspections and tests to determine '¥ the spray had adversely affected any
systems or equipmenrt. This was done {n a sequence which assigned the highest
priority to safety systems,

Although no safety systems were affacted by the spray, degraded electrical
conditions were identified for a purtion of the power supply to the Control
Element Drive Mechanisms (CEDMs). Accordingly, Unit 2 was shut down on
November 23, 1980, in order to correct these cona'tions.

WY - o e | cr‘\
'Pf V s ! #P— o o
‘ i P’






u

»”

&

M

o

(e

+

[

)

w =

Co

o

v

o

o

-

o

-




Enclosure A

Inspection and Testing Program to Evaluate
March 9, 1984 Inadvertent Containment Spray

The tnspection and testing prograt to evaluate the March 9, 1984, containment
spray included the following:

inspection of junction boxes and connectors
inspection and calibraticon of selected instrumentation
inspection of selected electrical penetrations

inspection of major equipment, including WVAC units, reactor
coolant pumps, hydroger racombiners, etc,

stroking of selected valves
inspection of safety injectien tanks

inspection of all snubbers (1/4 to 1/2k) and wipe down, if
necessary, on ele.ation 45' and above {n the spray path

determination of the laong term effects of spray on components;
e.g9. chemical effects on cable insulation

As a result of this program it was concluded that no component or system
damage resulted from the containnen® spray.
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Effects of Spray on lLagging

UFSAR Secticn 6.2,2.1.2.6 and associated Table 6.2-32
describe the insulatiocn used, its requirements, and the
installation locations within containment. Metal
reflective insulation i{s used exclusively on stainless
steel primary components. Secondary side components use
metal encapsulated non-metallic insulation. All
insulation assemblies are designed to be self supporting
(except fur the reactor vessel) and are designed to remain
intact during and after a LOCA. As only reflective
insulation is used on the stainless steel primary
components, chloride attack is not a concern,

Accounting of RWST Water Sprayed Inte Containment

It has been detarminad that approximately 4800 gallons of
water were introduced into coniainment. Factors which
were used in this deterr‘nation included containment sump
level indication, volume flow rate and run time of the
containment sump pumps, and lcsses due to evaporation and

cleanup.
Evaluation of Spray Effecte on T isodiumphosphate (TSP)

ruring the inspection cf containment described abeve, all
five TSP racks were inspectad for evidence of borated
water intrusion from the inadvertent containment spray
actuation, A small amount of standing water was noted on
top of cne of the flve racks (CR053). The remaining racks
did not show evidence of being wetted. CROS3 and another
rack were opened and the TSP wae visually inspected.
Small drip holes were noted in the TSP in rack CROS53;
there was no evidence that the TSP in the other rack had
been wetted. The snall drip holaes in the TSP in rack
CROS3 indicates that a negligible amount of water had
entered the rack and removed an insignificant amount of

TSP.

The average TSP level in the two TSP racks was observed to
be approximately 0.25 to 0.%0 inch above the minimum level
mark in the racks. The TSP level in the remaining three
racks were above the minimum level during the last
surveillance; there i{s n¢ reason to believe that their TSP
level has changed. Bas«d on these obsarvations, a
conservative calculatiecn of the total TSP volume indicates
a volume of approximately 18,275 pounds o1 1264 pounds
above the Technical Speclification minimum »f 17,461
pounds.
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