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9Director, Office of Nuclear Reactor Regulation -

Attention: D. M. Crutchfield, Chief . 3
Operating Reactors Branch No. 5 _ Q !.7
Division of Licensing b .; - i,

hp,jU. S. Nuclear Regulatory Commission i;t..' C

washington, D.C. 20555 MM y,'
N

',
tiaGentlemen: g 3 wg
$h *Subject: Docket No._50-206 .a

Failure of the Salt Water Cooling System
San Onofre Nuclear Generating Station
Unit 1

By letter cated August 29, 1980, you recuested further information
for your review of the failure of the Salt Water Cooling System at San Onofre
Unit 1 on March 10, 1980. Your lett.er requested information concerning time
anc temperature limits, equipment cesign 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
Septemoer 24, 1980. Our letter dated September 24, 1980 postponec the
response to October 8,1980.

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

1. The supporting calculations and cata used in determining the time
and temperature limits cited in the response. Of particular
interest is the basis for the 2000F limit indicated for the
component cooling water system. Equipment cesign limitations shoul0
be explicitly referenced.

Resoonse: The supporting calculations anc cata used in cetermining the 00/
time ano temperature limits are contained in Enclosure 1, Design 3
Calculation No. DC814-1, " Component Cooling Water / Loss of Salt Water
Cooling Pumps," cated July 22, 1980 and revised July 30, 1980. In this fcalculation, the assumption was mace that total loss of tt.e salt water
cooling system occurs, as directed by Item 4 of your letter dated ADO |
June 20, 1980, lt should be notec that the station operating procecures
recuire that both salt water cooling pumps be in operation prior to
commencing coolcown below 3500F; thus, reliability is increasec by ,

operating both pumps rather than relying on automatic circuitry to start 3i
|

a second pump if the operating pump fails. g pg y j
MR r im* a i,
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D. M. Crutchfield, Chief -2- 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 temperatures of the heat exchangers,
(4) the oesign temperature of the CCW pumps, and (5) the limiting<

temperature of reactor coolant pump bearings. Items (1) and (2) are
designated 150 psig, which sets the system design pressure. A typical
code would allow a temperature of 4400F with an operating pressure of
150 psig, anc higher temperatures at lower pressures. This sets the
upper temperature limit for the flanges of the CCnS (flanges are usually
the limiting component in a system). The CCWS design pressure of
150 psig is also supported by the oesign 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 3500F, Accitionally, the CCW pump
has a oesign temperature of 2000F. Thus, the upper limit for
temperatura is reduceo to 2000F. For these reasons, the design
temperature limit of the CCWS was cetermined to be 2000F, in response
to your letter of June 20, 1980, on this subject. Later consultation
with the system designer provides the assurance that this limit is
conservative and that material compatibility for all cooled components
should not present a problem at 2000F.

2. The following information regaroing the desiccant in the compressed
air system referenced in the response to Question 2.B:

'

2.a when the oesiccant presence was ioentified.

Response: The first documented instance of cesiccant presence in 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 indicate that the desiccant probably started showing up around,

the time of the refueling outage in October, 1978. The presence of,
desiccant was not reported at that time as the affected equipment
(feedwater regulator) was not safety related and the extent of the
problem was believed to be limited to that equipment.

2.b Aisy evaluation performed 'o cetermine the effects of the desiccantt

on eauipment performance; particularly common mode failures, and/or
the extent of the contamination.

Response: The presence of desiccant in the instrument air system at San
Onofre Unit I has been attributed to the breakdown of silica gel
desiccant crystals in the instrument air dryers. The breakdown process
results in a material resembling fine sand. These small particles are
able to gracually bypass the cownstream instrument air filters and spread
throughout the air system. The exact oistribution of the particles is
not known but it appears that desiccant collects in areas where air flow
or line geometry promotes accumulation.

-- - , . -- - -
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D. M. Crutchfield, Chief -3- October 8, 1980

Dur experience concerning the effects of desiccant on equipment
performance indicates that there are two predominant mechanisms in which
the presence of cesiccant may lead to equipment failures. The first
mechanism identified is one where the desiccant enters a solencia core in
sufficient cuantities to prevent proper operation. The second mechanism
involves the graoual wear'of solenoid components due to the abrasive
action of the desiccant on moving parts.

The first failure mechanism was icentifiec when containment isolation
valve CV-537 failed to close during isolation valve testing. At the time
of the failure it was determinea that cesiccant hac enterec the solenoic
core and prevented proper operation. However, a more recent
investigation has revealea that the desiccant was not the only
contributing factor to the solenoic failure. It was discoverea that the
solencio was unoersized for the air pressure in the system. This
concition alone could cause the solenoid to malfunction or operate
sluggishly. In view of this and the fact that desiccant has been
discovered at inlets to other safety related solenoid valves which have
no history of failure, it is believed that the operation of solenoic
valves is not particularly sensitive to the presence of desiccant.

The second mechanism was identified when the failure of the salt water
cooling system valve POV-5 was attributed tc the failure of the solenoid
G-ring. Since it is now known that desiccant was present in the air
lines supplying the air, it is suspected that desiccant may have
cont ibutec to excessive 0-ring wear.

Although additional desiccant related equipment failures have not been
recordec, we are currently evaluating the effects desiccant might have on
air operated pilot valves and pneumatic instrumentation.

1

Accitionally, we are currently checking to determine whether any other
solenoids are undersized, checking solenoics for the presence of
desiceant, and ensuring that solencia valves are suppliec with the proper
air pressure. These actions are schedu]ud to be completed prior to the
end of the present refueling outage.

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

Response: As reporteo in LER 8G-03 transmittea by letter catea
February 5,1980, initial action, upon identification of the problem, was
to install temporary filters to prevent adaitional desiccant from
entering the instrument air system.

Actions taken to remove cesiccant from the instrument air heacer included
a blowdown of the header at numerous points selected to ensure complete
removal of the cesiccant from air headers and seconcary supply lines.
Individual air supply lines supplying safety related valves were also
incluced in the blowdown.

_
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D. M. Crutchfield, Chief -4- October 8, 1980

To prevent additional cesiccant from entering the instrument air header,
temporary filter pacs were installea in the air filter housings to
prevent cesiccant from by-passing the main filters. A clear plastic
see-through filter housing was aaded to provice a visual incication of
any cesiccant that enters the filter elements. As an interim measure the
filter pads are changed at frequent intervals (approximately 3 to 4 times
per month) to ensure that any desiccant entering the air filters is
promptly removed. Future corrective action will incl'uoe the installation
of a positive seal type filter unit.

The breakcown of the desiccant has been attributea to the excessive
service life between replacement intervals. The oefective desiccant has
been replaced and maintenance procedures are scheculed to be completeo
prior to the end of the present refueling to ensure that the desiccant is
maintainec in a serviceable condition which will meet or exceec the
manufacturer's recommencations. Since the desiccant breakdown and
by-passing of the air filter is a gracual process, the above actions will
ensure additional desiccant coes not enter the air system.

2.d A list of safety-related equipment presently supplied by the
compressed air system. Those pieces of equipment where the
desiccant contamination has been laentified should also be notec.

Resoonse: A list of air operated valves which were included in the scope
of our air system blowcown is providea in Enclosure 2. The list incluces
all safety related air operated valves. The equipment where desiccant
contamination has been identified are indicated with an asterisk. A list
of safety related pneumatic instrumentation is provided in Enclosure 3.

3. Any plans to extena the preventative maintenance programs to areas
outsiae the salt water cooling system.,

Response: An outsice contractor (NUS) is currently being engaged to
provide a detailed, comprehensive, and integrated preventative
maintenance program for safety relatec eQJipment. All active valves ano
all air-operatec valves will be included in this program; however,
certain items, such as pipes, will not be incluced. The scope of this
program is scheauled to be completed by November 30, 1980, with full
implementation scheduleo for August 1, 1961. When this program is
completec, it will incluce frequency of maintenance and procedures for
performance of the preventative maintenance tasks and will be integratea
into maintenance planning programs now being developed.

If you have any questions or desire acditional information
concerning this subject, please contact me.

Very truly yours,

hW1h
Enclosures

.__
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: Desion Calculation No. DC814-1
*

Comonent Cooling Water / Loss of Salt Water Cooling Pumps
Original Calculation July 22, 1980
Revision One July 30, 1980
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....u,

LOSS cF 6 ALT h/ATER CooLIN(7 h0MPS 6cN(r b I.. .m. . u . . . . . . . . . . . . . .........,, ,...... ..
SR. M/4 N/A

Design input

#

i. 5 PEUT FoEt. pit bruEusions , 6 8 ' x 2 t' X4o ,' [RE F, 5) Vol. I, P . 8 -6
S

2. FUEL ASSEMBLY DIMENStoNS * (SEE BoDV op c at tuL AftoW) 3* C'R,E E 2] 9 s . 2 -16,2-Q9

3. SPEuT For.t. P T D Es tc, M IEMP ERnTURE' 12.o'Fj (.R EM 5'] Vol.I, fg. $-6i
.

+. SPEuT BEL htT NERT ERODucTioN *. 3.O Xlo ET0/hv*, C REP.1.3-

5. R.E ttRC. HEnr ExcHRu6.ER twtET TE.MPE R A ru R E s *. C g,ty,3,3
~

@ 17 5o s ec. | (,3 * p

3500 sec. 17 2.* F
'

700o sec 18 2.* F

15.000 sec 2.o4 * F

.w..30,000 Sec Z Z6 *F ~''^.
.
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90,000 sec 2.S o *F
_

*-

iso, coo sec 2.4S *F
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,
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_ 8,
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9 $ 9fMT PoEL PIT'
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FLO10- SPENT FUEL SIDE - 340,000 lb/hr TE M P. 12.0 F iM n ot *F our
*

; ,

FLoto- cetus - 400,000 lb/hr TEMP, 13,3 *F I N, 92,2*F our)

O = 310 B+v A - 9 41 8 fik
ff*F-se

km 3/a:hh hf;/ F
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'

~

y
, , .

| 14, 3 4LT WATER Coocmc Puao Paanents c Ree s] vot.m. p . i+-i4.,
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'
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Enclosure'2

AIR OPERATED SAFETY RELATED EQUIPENT

SAFETY RELATED VALVES

Reactor Coolant System

PCV 430C

PCV 430 H

CV 530

CV 531

CV 532+

CV 533

CV 534

CV 538

CV 542
~

CV 543 - -

CV 544*

I
- CV 545

CV 546
,

,

CV 566

Chemical and Volume Control System

FCV 1102A

| FCV 11028

FCV 1112

i
FCV lil5Ai

I

( FCV 11158

- . -._ _ _ _ _ _ . . . _ .
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Enclosure 2
Page 2

Chemical anc Volume Control System (Continued)

FCV 1115C

FCV 11150

FCV 1115E

FCV lll5F

HCV 1117

LCV 1100A

LCV 1112

PCV 1105

PCV 1115A*

PCV 11158

PCV 1115C

TCV 1105

CV 202

CV 203
,

CV 204
,

CV 276

CV 287

CV 288

CV 291

CV 304

CV 305

CV 333

CV 334

CV 406A

i CV 4068

i

-__
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Enclosure 2
Page 3

Chemical and Control Volume System (Continued)

CV 410

CV All

CV 412

CV 413

CV 414
'
'

Safety Injection System

CV 875A

CV 8758

Containment Spray

CV 28

CV 82

CV 92

CV 1'14

CF 115
,

' Component Coolinc Water

CV 722A*

CV 7228

CV 722C

HCV 602

RCV 605*

TCV 601A

TCV 6018

-- .. _ - . _ _ . . _ _ _ _ _ _ _ . . _ . . . _ . . . _ _ _ . _ _ - _ _ -
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Enclosure 2
Page 4

i,
Main Steam System

W3
,

i

i W4

i CV 76
.

4
.

| WM
!
! CV 78
:

I CV 79
:i

.

CV 128

'

CV 129

CV 130.
4

CV 131

Condensate and Feedwater System

i W 19

CV 20
:
a

n

| CV 36

| CV 37

CV 142
;

; CV 143
I

! CV 144
1

FCV 456<

i

!

| FCV 457

i FCV 458
,

s'

i

?

i
!

,,2*p~~~ T ==~rt: - :_=====:-z=-t~--------- -~- - a ~= ---~~~-a= -.eana~n...-.....-. -- -- - - ~-



=_ .- . - .

. _.o. - . . . - . ...- .. .. - - - . .-- .

. .

.

.

O g
^

., .

.

Enclosure 2 .
_

Pace 5 - ' . N.,s
*

. s

,
. i

,

4 x

Salt Water Cooling System ?'-[
,

_ ,

POV 5* ._

, ,,

POV 6*
;

POV 11

Miscellaneous Water System
.

\ 7,
'

CV 150* *

t CV 537*

Air Conditioning>

POV 9

POV 10
. -

c %

- CV 10

Ci 40'
, +

~
~

CV 116,

''

CV 146
.

} CV 147s -s;
,

.' - Reacter Cycle Sampling System _

>

.. N CV 948
'

s
CV 949

'; s

CV 951 f!

' ; 1,

CV 955 #
*

' CV 955<

-

\ '

CV 956''
.

A, '

\
CV 957 4

*
t , t

I: ' CV S(2 '\'.

i
; - - s' -

, < .

CV 992i g ,

4
4 >

j

' *
_._ _ _ _ ~



- - . -- - .- -. . -. - . - . . - .. - . - .__ .. ._ - _ -. .. . ..._ .

.... . .. .. . - _ . . . - . . - .. . - .. . . ..... -. .. - . ..-. .

. . - .
!

: ,
,

# t
',

Enclosure 2
Page 6

Radioactive Waste Disposal System

CV 45

CV 101

CV 104

CV 105
,

CV 106

J ' CV 107

l CV 138

CV 535

: CV 536

CV 102

CV 103

Turbine Cycle Samolina System

CV 117.

|

CV 118
1

CV 119.

! CV 120

CV 121

CV 122'

'

i

Indicates a component in which desiccant contamination has been identified*

,
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Enclosure 3

SAFETY RELATED PEUMATIC EQUIPENT

Safety Injection Pump Discharge PT-910A PT-910B
PI-910A PI-910B

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-ll19A PT-11198
PI-ll19A PI-1119B ;

Refueling Water Pump Discharge Pressure PI-165

R.C.P. Seal Water Flow Meters FI-1114A; FI-11148; FI-ll14C (to be replaced
January, 1981)

.
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