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Sub ject: Oocket No. 50-2065
Failure of “Fhe Salt water Coocling System
San Onofre Nuclear Generating Station
Unit 1

By letter oatec August 25, 1980, you requestec further informstion
for your review of the failure of the Salt water Cooling System at San OUnofre
Unit 1 on March 10, 1980. Your let er requested information concerning time

anc temperature limits, eguipment ocesign limitations, desiccant contamination,

anc preventive maintenance programs. Further, you asked us to provice the
information within 20 days of receipt of the letter, which would have been

September 24, 1980. Our letter dateg September 24, 1980 postponec the
response to October 8, 1980.

The responses below follow the format of the questions in your
letter of August 29, 1980, which askea us to provice the following information:

The supporting calculations anc cats used in determining the time
anc temperature limits citec in the response. Of particular
interest is the basis for the 2000F limit ingicated for the
component cooling water system. Equipment cesign limitations shoula

be explicitly referencec.

The supporting calculations anc cata usec in cetermining the Aool
s

Response:
time anc temperature limits are containec in Enclosure 1, Design
Calculation No. DC8l4-1, "Component Cooling water/Loss of Salt water

Cooling Pumps," categ July 22, 1980 anc revised July 30, 1980. In this / ,
calculation, the assumption was mace that total loss of tr.- salt water ﬂ D’

cooling system occurs, as directec by Item 4 of your letter datec
It shoulc be notec that the station operating procecures

June 20, 1980.

reguire that both salt water cooling pumps be in operation prior to

commencing coolcgown below 3500F; thus, reliability is increasec by »

operating both pumps rather than relying on automatic circuitry to start & &
i ¢ E fails.

a seconc pump if the operating pump fails ED JoadAv | /
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M. Crutchfield, Chief -Z- October 8, 1980

The basis for the 2000F limit for the component cooling water system
(CCwS) incluces (1) the setpoint of relief valves in the CCwS, (2) flange
ratings of the CCwS, (3) cesign temperstures of the heat exchangers,

(4) the cesign temperature of the CCW pumps, anc (5) the limiting
temperature of resctor coclant pump bearings. Items (1) anc (2) are
Oesignatec 150 psig, which sets the system design pressure. A typical
code woulc allow a temperature of 440OF with an operating pressure of
150 psig, anc higher temperatures at lower pressures. Tnis sets the
upper temperature limit for the flanges of the CCwS (flanges are usually
the limiting comporent in a system). The CCWS cesign pressure of

150 psig is alsc supportec by the cesign pressure of the CCW pumps and
seven heat exchangers, all of which have a design pressure of 150 psig.
Of the seven heat exchangers utilizing CCWS, 4 have a cesign temperature
of 2000F, 2 of 2500F, anc one of 3509F. Agoitionally, the CCw pump

nas a cgesign temperature of 2000F. Thus, the upper limit for
temperature is recucec to 2000F. For these reasons, the cesign
temperature limit of the CCWwS was cetermined to be ZOCSF, in response
to your letter of June 20, 1980, on this subject. Later consultation
with the system cesigrer provides the assurance that this limit is
conservative anc that material compatibility for all coolec components
shoulg not present a problem at 2000F.

2. The following information regarcing the desiccant in the compressec
air system referenced in the response to Question 2.E:

2.8 When the gesiccant presence was igentified.

Response: The first documentec instance of desiccant presence ir the air

system was the failure of Cv-537, isolation valve for service water to
containment, on December 12, 1979. However, ciscussions with station
personnel ingicate that the desiccant crobably startec showing up arounc
tne time of the refueling outage in October, 1978. The presence of
gesiccant was not reported at that time as the affected equipment
(feedwater regulator) was not safety relatec anc the extent of the
problem was believec to be limited to that equipment.

2.0 A~y evaluation performec to cetermine the effects of the desiccant
on equipment performance; particularly common mode failures, and/or
the extent of the contamination.

Response: The presence of desiccant in the instrument air system at San

ofre Unit 1 has been attributed to the breakdown of silica gel
gesiccant crystals in the instrument air dryers. The breakdown process
results in a material resembling fime sanc. These small particles are
able to gracually bypass the cownstream instrument air filters and spreac
throughout the air system. The exact cistribution of the particles is
not known but it appears that cdesiccant collects in areas where air flow
or line geometry promotes accumulation.



0. M, Crutenfiela, Chief -3- October 8, 1980

Our experience concerning the effects of desiccant on equipment
performance ingicates that there are two predominant mecnanisme in which
the presence of cesiccant may leac to equipment failures. The first
mechanism jicentifiec is one where the desiccant enters a solennic core in
sufficient quantities to prevent proper operation. The seconc mechanism
involves the gracusl wear of solenoid components cue to the abrasive
action of the cesiccant on moving parts.

Tne first failure mechanism was igentifiec when containment isolation
valve Cv-537 failed to close during isolation valve testing. At the time
of the failure it was determinec that cesiccant hac enterec the solenoic
core ancg preventec proper operation. However, a more recent
investigation has revealec that the cesiccant was not the only
contributing factor to the solenoic failure. It was ciscovereg that the
solencic was uncersized for the air pressure in the system. This
conaition alone could cause the solenoic to malfunction or operate
sluggishly. In view of this anc the fact that desiccant has been
discoverec at inlets to other safety related solenoid valves which have
no history of failure, it is believeo that the operation of solenoic
valves is not particularly sensitive to the presence of desiccant.

The seconc mechanism was icentifiec when the failure of the salt water
cooling system valve POV-5 was attributed tc the failure of the solenoid
U-ring. Since it is now known that desiccant was present in the air
lines supplying the air, it is suspectec that cesiccant may have
cont.lbutec to excessive O-ring wear.

Rlthough aocitional desiccant relatec equipment failures have not been
recorcec, we are currently evaluating the effects desiccant might have on
air operated pilot valves and pneumatic instrumentation.

Accitionally, we are currently checking to determine whether any other
solenoids are undersized, checking solenoics for the presence of
desiccant, anc ensuring that solencic valves are suppliec with the proper
air pressure. These actions are schedu) :0 to be completed prior to the
enc of the present refueling outage.

2.¢c Any actions taken to remove the desiccant and prevent recurrence of
the contamination.

Response: As reportec in LER 80-03 transmittec by letter catec

ebruary 5, 1980, initial action, upon identification of the problem, was
to install temporary filters to prevent acoitional cesiccant from
entering the instrument air system.

Actions taken to remove cesiccant from the instrument air heacer includec
@ blowdown of the header at numerous points selected to ensure complete
removal of the cesiccant from air headers anc seconcary supply lines.
Indivigdual air supply lines supplying safety related valves were also
inclucec in the blowcown.
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M. Crutchfielg, Chief ~le October &, 1980

To prevent additional cesiccant from entering the instrument air header,
temporary filter pacs were installec in the air filter housings to
prevent cesiccant from by-passing the main filters. A clear plastic
see-through filter housing was added to provice a visual ingication of
any cesiccant that enters the filter elements. As an interim measure the
filter pacs are changec at frequent intervals (approximastely 3 to & times
per month) tc ensure that any desiccant entering the air filters is
promptly removec. Future corrective action will incluce the instsllation
of a positive seal type filter unit.

The breakcown of the desiccant has been attributec to the excessive
service life between replacement intervals. The cefective desiccant has
been replaced anc maintenance procedures are scheguled to be completec
prior to the end of the present refueling to ensure that the desiccant is
maintainec in a serviceable congition which will meet or exceec the
manufacturer's recommencations. Since the desiccant oreakdown ang
by-passing of the air filter is a gracual process, the above actions will
ensure additional cesiccant coes not enter the air system.

2.0 A list of safety-related equipment presently supplied by the
compressec air system. Those pieces of equipment where the
ogesiccant contamination has been igentified shoulc also be notec.

Response: A list of air operated valves which were includec in the scope
of our air system blowgown is providec in Enclosure 2. The list includes
all safety relatec air operated valves. The equipment where desiccant
contamination has been identifiec are incdicatec with an asterisk. A list
of safety relatec pneumatic instrumentation is proviced im Enclosure 2.

3. Any plans to exteno the preventative maintenance programs to areas
outsice the salt water cooling system.

Response: An outsice contractor (NUS) is currently being engagec to
provice a detailec, comprehensive, ang integrated preventative
maintenance program for safety relatec equipment. All active valves ang
all air-operatec valves will be included in this program; however,
certain items, such as pipes, will not be inclugec. The scope of this
program is scheculec to be completec by November 30, 1980, with full
implementation scheculec for August 1, 1981. when this program is
completec, it will incluce frequency of maintenance and procecures for
performance of the preventative maintenance tasks and will be integratec
into maintenance planning programs now being developea.

If you have any questions or cesire acditional information

concerning this subject, please contact me.

very truly yours,

P Bas b /e Mo

Enclosures




7
Enclosure 1

Design Calculation No. DC8l4-1

Component Cooling water/Loss of Salt water Cooling Pumps
Original Calculation July 22, 1980

Revision One July 30, 1980
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n =180 fud wde
= 57120 - s2afP = 56,99 42 N=210 assewbl,
VY= 21 snn
@ 120°F, Pl 1b/64 CRE®4, fy, k6]

INVENTORY 1S (66, 59¢) (L117) = 3493 cxo |b of wete

SET uP INTIAL CONDIMonNS - [BRSED ON, DESICN INPUTS

, N\ r T\ ~8i%0 lyhm T;N
Towux
| 1
sen ‘b/-\.na
6667 bfmin Couu SYSTEM Tosunw
SPENT FUEL PIT 73.3°s
\_

25xi0* svANe
t20 Yo 400 mw

or Lr Toux & (40F

& 15,360 Ib/min

2.0%10" BTV /e REMTOR §MIED 3 CCW Wx
Coius

Tm =43¢
e 26,000 'Y

¥ No MEsT Ercwece ThROuGs
SPENT FUEL PIT BERT EXCHANGER
FoR chsEs Ha 4b 4Ac,

@ reom BEwmoe

[--o. o



EET l} or 29 weeTs

ENGINEERING DEPARTMENT

CALCULATION SHEET
sueser LOSs oF SALT WRTER CML'N“ PUMPS calcuLamenmo. DC E'a -

1.0. MO © 308 MADE BY q-) gM DATE 7-12-Be cHK .V\L Q‘A 2 cavtj;\_"" v.\\xo-'* 2

o

INITIRL CRBLCULATION FOR SPENT FUEL DBIT HERT EXCHANGER
[See Rer 3, P 311-13)

O MiNimum FLUID 'S SFPWRTER SINCE ";‘ccus > My aui Cp's ARE EguAL (F1.0)
‘ M s c';'>m“.Cp
o B m\“m.cr. ‘500\5/7..'."'5"‘/!5-0; .

@ Cmw o &6 _ 1,026 (CONSTANT | FLOWS DO NOT CHANGE)
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Enclosure 2

AIR OPERATED SAFETY RELATED EQUIPMENT

SAFETY RELATED VALVES

Reactor Coclant System

PCV 430C
PCV 430 H
Cv 530

Cv 531

Cv 332¢
Cv 533

CV 534

Cv 53g

Cv 542

Cv 543 -
CV 544+
Cv 545

CV 54¢

Cv 566

Chemical anc Volume Control System

FCV 1102A
FCv 11028
FCv 1112

FCv 1115A
FCv 11158



Enclosure 2

Page 2

Chemical
FCv
FCv
FCv
FCV

d 333653

anc Volume Control System (Continued)
1115C
11150
1115€
1115F
1117
1100A
1112
1105
1115A
11158
1115C
1105




Enclosure 2
Page 2

Chemical anc Control volume System (Continued)

Cv 4l0

Cv 4ll
Cv 412
Cv 413
CV 414

Safety Injection System

Cv 8754
Cv 8758

Containment Spray

Cv 28
Cv 82
Cv 92
Cv 114
CF 115

Component Cooling water

CV 722A* |
Cv 7228
Cv 722¢C
HCV 602
RCV 605+
TCV 601A
TCV 6018 i



Enclosure 2
Page 4

Main Steam System

Cv3
Cv 4
Cv 76
v 7
Cv 78
Cv 79
Cv 128
Cv 129
Cv 130
Cv 131

Congensate anu Feedwater System

Cv 19
Cv 20
Cval
Cv 3¢
Cv 37
Cv 142
Cv 143
Cv las
FCV 456
FCV 457
FCV 456



Enclosure 2
Page 5

Salt water Cooling System
POV 5%

POV €*
POV 11

Miscellaneous wWater System

Cv 150+
Cv 537+
Air Conditioning

POV 9
POV 10
Cv 10
Cvy 40
Cv Jl1é
Cv 146
Cv 147

Reactcr Cycle Sampling System

Cv 948
945
751
953

. 2 R .2

955
Cv 956
Cv 957
Cv s¢2
Cv 992

o




Enclosure 2
Page 6

Radioactive waste Disposal System

Cv 45
Cv 101
Cv 10
Cv 105
Cv 106
Cv 107

Cv 535
Cv 536
Cv 102
Cv 103
Turbine Cycle Sampling System
Cv 117
Cv 118
v 119
Cv 120
cv 121
Cv 122

* Indicates a component in which desiccant contamination nas been identifiec



Enclosure 3

SAFETY RELATED PNEUMATIC EQUIPMENT

Safety Injection Pump Discharge PT-S10A PT-5108
PI-910A PI-9108
Boric Acid Tank Level LT-1108

LR-1108 (Alarm, low level LC-1108)

Refueling water Storage Tank Level LT-950
LI-950 (Low level & high level alarms)

Charging Pump Discharge Pressure PT-1119A PT-11198
PI-1115A PI-11198

Refueling water Pump Discharge Pressure PI-165

R.C.P. Seal water Flow Meters FI-1114A; FI-11148; FI-1114C (to be replaced
January, 1981)



