UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

AE0D/E123
SEP 15 1881

MEMORANDUM FOR: Harold R, Denton, Director
Office of Nuclear Reactor Regulation

Victor Stello, Jr., Director
Office.of Inspection and Enforcement

Carlyle Michelson, Director
Office for Analysis and Evaluation of
Operational Data

SUBJECT: IMMEDIATE ACTION MEMO: COMMON CAUSE FAILURE POTENTIAL
AT RANCHO SECO - DESICCANT CONTAMINATION OF AIR LINES

I wish to bring to your attention a potentially serious problem which has
been identified at Rancho Seco. Based upon the enclosed LER (Enclosure 1),
it is likely that desiccant has entered the instrument and control air system
at the Rancho Seco Nuclear Plant.

The desiccant presents a potential common cause failure hazard to pneumatically
operated equipment. From the plant air system PRID (drawing #M-590, Rev. 17,
March 14, 1979), it is not clear which of the plant's safety-related equipment
could be affected by the desiccant contamination. A similar problem existea at
San Onofre in 1980. For that plant, it was found that operation of about 130
safety-related items was threatened by desiccant contamination. The common
cause failure of such safety-related equipment appears to be unreviewed.

AECD views the desiccant contamination at Rancho Seco, as described in the
enclosed LER, as an apparent precursor having great similarity to the contam-
ination of San Onofre's instrument and control air system which was instrumental

in an abnormal occurrence involving a total loss of the saltwater cooling system
in March 1980.

Certain details of the magnitude, history, and corrective actions associated
with the desiccant contamination of San Onofre 1's instrument and control air
~

system appear in Enclosufe 2 (which consists of excerpts from AEOD's draft case
study of the San Onofre event to be issued shortly).

[ understand (from a September 9, 1981 telecon, AEOD, Ornstein to the NRR PM,
Padovan; and Ornstein to the IE senior site representative, Canter) that prior
to discussion with AEOD, the Rancho Seco staff had not taken any corrective
actions other than cleaning out desiccant from the affected valve which is
described in the enclosed LER.
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AEOD recommends that NRR/IE take immediate action to assure that the Rancho
Seco staff:

1. Examine the instrument and control air system, determine the source
of contamination (defective equipment, inadequate maintenance or
operation procedures, etc.), and take appropriaie cgrrective action.

Evaluate the common cause failure potential of desiccant it the air
lines.

Examine the instrument and control air system to determine the extent

of desiccant contamination. If the desiccant contamination is determined
to be widespread, and if it appears that a valid safety concern exists,
the licensee should be required to blowdewn, cleanup, and test the entire
air system and the safecty-related equipment which could be affected by

the desiccant prior to bringinc the plart up to power from its present
outage.

Regarding other plants, AEOD recommends that an appropriate bulletin be issued
requiring all Ticensees to furnish a listing of their experience with air system
contamination (contamination by dirt, desiccant, water, etc.), provide an assess-
ment of the safety implications of these events, and evaluate their plant's
susceptibility to contamination induced common cause failures of their air system.
NRR/IE should review each plart's operating experience and susceptibility to such

common cause failures and, if required, determine the course of corrective action
on a case-by-case basis. AEOD is presently drafting a list of specific information
to be requested from the licensees, along with a writeup of how such information
could be evaluated. Harold Ornstein of my staff will be available to assist in

preparation of the bulletin.
WA /7//«44"1

Carlyle Michelson, Director
Office for Analysis and Evaluation
of Operational Data

Enclosures:

1. Rancho Seco LER 81-37

2. Sections of AEQD Draft Case Study
on San Onofre Loss of Saltwater
Cooling Event

cc w/enclosures:
M. Padovan, NRR
S. Nowicki, NRR
R. Kiessel, IE
H. Canter, IE

L. Miller, IE




Enclosure 1
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Enclosure 2

EXCERPTS FROM DRAFT CASE STUDY REPORT ON SAN ONOFRE'S

LOSS OF SALTWATER COOLING EVENT OF MARCH 10, 1980

The air dryers through which instrument and control air is routed are vertical
ta ks containing silica gel desiccant material in bulk form. Due to their

long use between replacement at San Onofre, this desiccant broke down into
small fragments. Some of the fragments migrated from the tanks to the filters
downstream. These filters, which also contained desiccant in bags, were
initially effective in removing the small desiccant fragments f. om the air
system. The desiccant fragments gradually coated the filters, thereby in-
creasing the pressure drop across the filters. This increased pressure caused
increased bypass flow around the air filters, and the small desiccant fragments
eventually bypassed the filters. Desiccant fragments then migrated throughout
the instrument and control air system to areas inside containment, the auxiliary
building, and the intake structure.

As noted in section » the pneumatically operated valve (POV-5) on the dis-
charge of the north saltwater cooling pump failed to open on demand subsequent

to the failure of the south saltwater cooling pump's shaft. This valve failure
blocked the flow of saltwater from the redundant (north) saltwater cooling pump
to the bottom component cooling heat exchanger. The failure of the pneumatically

operated discharge valve was attributed to desiccant in the instrument and control
air lines.

The licensee has noted (refs. 1, 2) that there are two predominant mechanisms in
which the p1 :sence of desiccant can lead to solenoid valve failures.* The first
failure mechanism is one in which the desiccant enters a solenoid core and prevents
proper operation. The second involves wear of solenoid components due to the
abrasive action of the desiccant on moving parts.

Failure of the saltwater cooling system discharge valve (POV-5) was suspected to
have been caused by the desiccant's abrasive action on the solenoid's O-ring
(ref. 1). As noted in section » sluggish operation or malfunctions of POV-5
and -6 and other pneumatically actuated equipment had beea caused by desiccant

in the instrument and control air prior to March 10, 1980. The licensee had
taken action to correct a desiccant carryover problem which was discovered
earlier (containment isolation valve CV-537, which led to installation of
temporary filter pads in the instrument and control air system in February 1980).

At that time, the licensce apparently was not aware of how widespread the
desiccant problem was.

*It should be noted that maintenance information from the solenoid valve vendor
(ref. 3) recommends, "keep the medium flowing through the valve as free from
dirt as possible." It also notes that, "In general, if the voltage to the
coil is correct, sluggish valve operation, excessive heating or noise will
indicate that cleaning is required.*




Subsequent to the loss of saltwater cooling event (during the April 1980
refueling outage), the licensee became aware of the fact that large amounts
of desiccant had spread throughout the instrument and control air system.

The licensee's cleanup of the instrument and control air system involved a
sequential blowdown and venting of all the instrument and centrol lines, and
the testing of all safety-related equipment and instruments which could have
been contaminated by the desiccant (approximately 130 safety-related items,
including *he power operated relief vailves and the associated block valves).
The licensee has estimated (ref. 4) that between 400 and 800 man hours were
spent in the plant cl:aning out desiccant from the instrumentation and control
air system and related equipment. The cleanup consisted of starting at the
main air header and sequentially blowing down all of the lines. AEOD reviewed
the dor.mentation associated with the blowdown process and discussed it with
licensee representatives durinag a meeting on October 30, 1980 (ref. 5). The
technique for removing the desiccant and the scope of the equipment to be
cleaned had not been reviewed by the onsite review committee nor had an approved,
written procedure been used during the process. The licensee has informed AEQOD
(ref. 6) that the onsite review committee and the IE resident inspectors did
review the procedures for determining that the air lines (to safety-related
equipment and instruments) are free of desiccant and other particulate matter.

In reference 2, the licensee acknowledged the presence of iron oxides along
with desiccant which was removed from the instrument and control air lines.

The red oxides found are believed to emanate from oxidation of carbon steel
piping in the system, whereas the black iron oxides which were found in the
system are believed to have emanated from the original mill scale. Apparently,
meisture, which was not removed by the desiccant, contributed to the corrosion
of the carbon sceel in the instrument and control air system.*

*In reference 4, the licensee indicated that there are no instrument and control
air system cleanliness or moisture specifications and that there is no periodic
air sampling or monitoring of the instrument and control air system., However,
the Ticensee also indicated that the desiccant air dryers were sized so tha:

when they operated correctly the instrument and control air system would have
a -200F dew point.
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