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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BUARD

In the motter of

Pacific Gas and Electric Compaony Docket No. S0-275-0LA-2
Diablo Canyon Nuclear Power Plant S0-323-0LA-2
Units 1 and 2 ASLBP No. S2-B6S-03-0LA-2
Focility Operoting Licenses

No. OPR-B80 and DPR-B2 June 4, 18983

Inteorvenor San Luis Obispo Mothers for Feace
Third Set of Supplemental Interrogotories ond
Requests for the Production of Documents
to Pacific Gas and Electric Company Re: Aging

Pursuant to 10 CFR 2.74Cb, Intervenor San Luis Obispo Mcthers for
Peace ("SLOMFP”) hereby propounds written interrogotories and requests for
the production of documents to be answered by licensee Pocific Gos and
Electric Company [("PGRE"”) under coth or affirmotion ogccording to the
instructions and definitions contained in Attaochment A of SLOMFP First Set

of Written Interrogotories and Requests for the Production of Documents toc

PGRE (Februaory 15, 18%3).

Respectfully Submitted,

Nancy Culver, Preasident
San Luis Obispo Mothers for Peace

P.O. Box 1564
Pismo Beach, CA 93448

0188 2304604
gggbIADOCK 05000275
¢ PDR
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Interrogotories ond Requests fFor the Production of Documents Re: Aging

Note: PG&E hos previously objected to gll interrogotorias relating to
"environmental qualification.® However, SLOMFP understonds from the Atomic
Safety and Licensing Boord's decision on Moy 12, 1883 (not yet documented)
that the maointenonce of environments for environmentally gqualifisd

equipment is a mointenance issue. SLOMFP, therefore, regquests that all
interrogotories requesting information on environmental qualificotion of

equipment be answered.
1. Answer interrogotories 1 through 9 below with respect te the following
important-to-safety components located in o harsh environment:

check volves
Limitorque valve operaotors
cobles with bonded Hypalon Jjockets

cables listed in Attochment 1 to Informotion Notice 83-33 (April 28,
18831 1

al) Describe the method(s), if any, used by PGRE to determine whethar
the octual cperoting environment is bounded by the conditions to which the
component wos oged during emvironmentol quolification testing, or which
were ossumed for purposes of environmental gualification. In gddition,
pleagse provide the results of such method(s) as they have been applied to

each component.

bl Provide the eguipment guolificotion Files for these components.,

Aging Due to Temperoture

2. In NRC Informotion Notice No. 88-30 (March 1S, 138381, the NRC plerted
licensees to “"potenticl problems resulting from high temperaoture
sanvirgnments in arecs that contoin sofety-reloted egquipment or electricol

cables.” [g, at 1. 2 The NRC noted that "It is important for licensees to

1 Information Notice 93-33, re: Potential Deficiency of Certain Claoss
1E Instrumentotion and Control Cables, was served on the Licensing
Boord ond parties vic Boord Notificotion 93-11 (May S, 1983).

€ A copy of NRC Information Notice No. 88-30 (March 15, 1888) is

ottached to SLOMFP Second Set of Supplemental Interrogatories Re:
Cocbles (May 21, 1993)).
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be awore that there ore greacs within the plant where the locaol tempersture
maoy exceed equipment gquolifl- _.ion specificotions sven when the bulk
temperoture, aos measured by o limited number of senscors, i1s indicating that
it 1is lower thaon the gualification temperaoture.” Jg. at 3. SLOMFP seeks to
determine the methods, accuracy ond situotions under which PG&E measures
locol temperatura to which important-to-safety equipment is subjected.

al Provide o description of the method for measuring the temperature
inside contoinment and o description of the method for measuring the
temperature in other areas where important-to-safety equipment is
located. Into whaot zones, if ony, 18 the containment broken for purposes
of temperature measurement? Please provide:

(1) the results of gll such tempercture measurements;

(ii] the results of aony compariscns between these temperature
mecsurements aond environmental qualificotion specifications for important-
to-safety equipment in each zone,.

bl Provide copies of ony documents generoted in response to Temporary
Instruction 2515/88, "Information of High Temperoture Inside
Containment /Orywell in PWR and BWR Plaonts: (Jure 30, 1988). (This document
is referenced in Information Notice 89-30 ot page 1.)

€] Informotion Notice B89-30 states thot: "It is expected thot
recipients will review the information [(provided in the Information Noticel
for opplicobility to their focilities and consider acticns, as gppropriote,
to ovoid similar problems.” Describe your evoluation of the goplicability
of this information Notice to Diablo Conyon Nuclear Power Plant {"DCNPP™)
and discuss any actions that have been token or considered to avoid similar
precblems, In oddition, pleose provide copies of ony documents that

discuss your analysis, aos well as any chonges that have been made or
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contemplated. 3 :

3., In Informotion Notice No. 88-30, Supp. 1 (November 1. 1980 {attoched],

the NRC describes instances in which elevoted temperaturses hod adverse

effects on operobility of emergency diesel generators ond sclid staote f
protection system alorms. The Informotion Notice stotes that: "It is
expected that recipients will review the informetion fFor opplicobility to
their Facilities and consider actions, as appropriate, to avoid similar
problems.” In gddition, pleose provide copies of gny deocuments that

discuss your onolysis, as well as any changes that have been made or

contemploted.

Aging Due to Vibrotion
4. SLOMFP seeks to determine the methods, occurocy ond situations under
which PG&E measures vibration to which importaont-to-safety equipment is
subjected. Provide o description of the method for meagsuring vibration
inside containment and o description of the method for measuring vibration
in other areos where important-to-sofety equipment is locoted. Into what
zones, if any, 1s the contaoinment broken for purposes of vibration
measurement? Please provide:

(il the results of gll such vibrotion mecsurements;

(i1) the results of any comporisons between these vibrotion

measurements and environmental qualificotion specificotions for importaont-

to-safety equipment in each zone.

3 SLOMFP ocknowledges receipt of Memorandum doted June 14, 1983

regarding NRC IE Notice BS-30 and Memorandum doted February 13, 1988
regarding NRC Information Notice B7-85.



Aging Due to Humidity
S. SLOMFP seeks to determine the methods, sccurccy ond situations under
which PG&E measures humidity to which important-to-safety equipment is
subjected, Provide o description of the method for measuring humidity
inside containment and a description of the method for measuring humidity
in other aorecs where important-to-safety equipment is locoted. Into whot
zones, if aony, 1s the containment broken for purposes of humidity
measurement? Pleaose nrovide:

(1) the results of gll such humidity measurements;

(11) the results of aony compariscns betueen these humidity
mecsurements ond environmentaol qualificotion specificaticns for important-

to-safety equipment in each zone.

Aging Due to Rodiaotion Exposure

E. SLOMFP seeks to determine the methods, occurocy and situations under
which PG&E measures raodiction exposure to which important-to-safety
equipment 1s subjected. Provide o description of the method for
measuring rodiation exposure inside contoirment and o description of the

method for measuring rodiation exposure in cther grecs where importont-to-

safety equipment is locoted. Into whot zones, 1fF any, 1s the containment

broken fFor purposes of rodigtion exposure meagsurement? Please provide:
(1] the results of all such radiagtion EXpOSure megsursments;
(i1] the results of any comparisouns between these radiation
exposure meagsurements and envirormental gqualificotion specifications For
1mpnrtant~to~safatg equipment in sach zone.

Aging Due to Corrosion

7. SLOMFP seeks to determine the methods, occurccy and situaticons under
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which PGSE mecsures corrosion to which important~to-safesty sSquipmert is

subjected. Provide a description of the method For MEASUTring Corrosioan
inside contaoinment and g description of the method for MEQSUTINg corrasign

in other orecs where important-to-safety sgquipmert is locotaed. Into what

zones, 1f any, is the contaoinment broken for purposes of corrosion
measurement? Plecse provide:

(i) the results of aoll such corrosion megsursmants;

(11) the results of any comparisons betueen thess corrasion

meagsurements and envirocrnmentol qualificotion specifications for impertant-

tc-safety equipment in each zone.

Aging Due to Submergence
8. SLOMFP seeks to determine the methods, accurocy and situstions undsr f
which PGEE measures submergence to which important-to-safety squipmant is
subjected. Provide c description of the method For measuring submargence
inside contoinment cnd g description of the method for measuring
submergence in other aorecs where important-to-safety equipment is locoted.
Inte what zones, if gny, 1s the containment broken for purposes of
submergence mecsurement? Please provide:

(1) the results of all such submergence measursments;

Ci1) the results of ony compaoriscns between these submergence

measurements and environmental qualification specificotions for important-

Aging Due to o Combination of Foctors (such as ¢ combinotion of vibration
and corrosion)

3. SLOMFP seeks to determire the methods, accuracy ond situotions under
which PGEE mecsures a combinotion of factors (such os vibration and

to-safety equipment in eoch zone.
corrosion) to which important-to-safety equipment 1is subjected. Provide a
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NUCLEAR REGULATORY COMMISSION
OFFICE OF NUCLEAR REACTDR REGULATION
WASHINGTON, D.C.z 20558

.

Novemper 1, 1380

NRC INFORMATION NOTICE NO. 89-30, SUPPLEMENT 1: WIGH TEMPERATURE ENVIRONMENTS
AT NUCLEAR POWER PLANTS

Addressees:

A1l holders of operating licenses or construction permits for nuclear power
reactors.

Purpose:

This information notice supplement is being provided to present additional
information regarding the effects of elevated room temperature on the
cperability of safety related ecuipment as discussed in NRC Information Notice
89-30, fssued March 15, 1989, ¢ is expected that recipients will review the
information for applicability to their facilities and consider actions, as
appropriate, to avoid similar problems. However, suggestions contained in
this information notice do not constitute NRC requirements; therefore, no
specific action or written response is reguired.

Description of Circumstances:

information Notice No. 89-30 described events where elevated temperatures and
nigh humidity within the drywell or containment adversely impacted the
operability of safety related equipment. This supplement describes events
where high ambient temperatures in areas other than the containment or the
drywell caused the failure or degradation of safety related equipment.

On June 25, 1590, the Omaha Public Power District (the licensee) conducted 2
full load test on the No. ! emergency diesel generator (EDG) at Fort Calhoun
Jnit 1. This test was conducted to establish a temperature profile for the
EDG room. The test was terminated when the output from the generator became
erratic as 2 result of the failure of a2 transistor in the static exciter
circuitry.

The licensee's investigation revealed that the transistor had failed because of
the effects of elevated temperatures in the static exciter/voltage regulator
cabinet which was located in the EDG room. Temperatures in the cabinet had
reached 140 degrees Fahrenheit (F) during the test. The transistor was replaced
and the EDG was returned to operable status. The licensee a'ro discovered
elevated temperatures in the static exciter/voltage regulator cabinet for the
No. 2 EDG. In a recently completed engineering analysis, the licensee verified
that because of inadequate cabinet ventilation, a potential common mode failure
of both EDGs exists. The analysis also concluded that this condition has likely
existed since plant startup.
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To reduce the potential for heat buildup in the cabinets, the cabinet doors were
EGMDgrarﬁ1y removed until a long term solution to the problem can be formulated.
he licensee's investigation of this event also revealed that elevated room tem-
peratures significantly impact the operating efficiency of the £EDGs and could
lead to accelerated degradation.

Discussion:

The Fort Calhoun Station has two General Motors EMD 20-645E4 diesel generator
sets., The cooling system for each EDG consists »f an engine radiator, an
engine-driven fan, and a pump that circylates cooling water through the engine
and radiator. OQutside air is drawn into the EDG room by the fan, is blown
across the radiator, and exits through the roof of the building through air
ducts. Inlet air for the diesel turbocharger is drawn directly from the EDG
room,

[n June 1988 the licensee modified the hangers on the diesel exhaust headers,
These modifications required that the insylating material on the

headers be removed. After removing the insulating material, the licensee

was aware that ambient temperature would increase, Therefore, the licensee
performed an analysis to support a design change that would ailow the exhaust
neaders to remain uninsulated. The analysis concluded that bulk temperature in
the EDG rooms would rise by only 3 de?rees F and that this increase would not
have an adverse effect on the operabflity of the EDGs. The analysis did not
specifically address the effect of elevated room temperature on other equipment
located in the room, .

When test runs were made during the summer months of 1989, the licensee found

that bulk room temperatures actually increased approximately 20 degrees F, or

more than twice the increase predicted by the licensee's amalysis, This ele-

vated room temperature likely accelerated the degradation of the exciter come

ponent that failed. However, the potential for the temperature buildup in the
unvented cabinet probably existed since the cabinets were installed,

The licensee also has determined that the 20 degree rise in ambient temperature
resulted in an increase in jacket water temperature and turbocharger inlet air
temperature. These temperature increases adversely affect engine operating
efficiency. Depending on the amount of increase, elevated jacket water
temperature and/or turpocharger inlet air temperature, combined with heavy
loading, may lead to accelerated degradation of the engine. This degradation
could result in engine failure _r prevent the engine from meeting its designed
run time ac assumed in the Fina) Safety Analysis Report. To reduce the poten-
tial for engine degradation while operating during periods of high ambient
temperatyres, unit loading would have to be limited. Derating the EDG could
resylt in the unit's dependable output capability being less than required for
design basis accident loads.

Because of variations in the configurations of intake air systems, turbocharger
inlet air may be preheated significantly, The temperature of the air entering
the turbocharger may be much higher than air tempersture elsewhere. Also,
water-to-air heat exchangers are more sensitive to changes in ambient temperature
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¢han are water-to-water heat exchangers, However, K an increase in service water
temparature in water-to-water neat exchangers may also rasult in the derating
of an EDG, The NRC is aware of other instances in which elevated ambient temp-
eratures resulted in the failure or degradation of safety related components.

To avoid excessive cabinet temperatures and subsequent component failures, the
licenses for the Washington Nuclear Project, Unit 2, has instituted admin-
istrative procedures to remove the doors from the static exciter voltage
regulator cabinet when the EDG room temperature exceeds 90 degrees F, The
licensee performed an analysis which concluded that internal temperatures in

the cabinets would exceed the long-term (greater than 24 hours) thermal rating

0 the cabnet components if the EDG room temperature were to exceed 30 degrees F,
Extended operation at or above this temperature would significantly increase the
probability of a component failure.

On December 16, 1985, the failure of a fan in an engineered safety features
'ESF) cabinet at Palo Verde Unit 1 resulted in the spurious actuation of several
ESF signals, These signals initiated the automatic start of the Train A EDG,
caused loads to be shed from the Train A vital bus, and initiated the operation
of the ESF load sequencer, The load shed signal did not clear, prohibiting the
automatic or manual sequencing of ESF electrical loads. The licensee installed

3 control room alarm that annunciates on cabinet exit air high temperature.

On June 4, 1984, at the McGuire Station, 2 total loss of control area ventilation
resyulted in temperature build-up in instrumentation cabinets. The elevated
temperatures initiated several spurious solid state protection system alarms and
resulted in the operators having to reduce output from both generating units,
This event is described in detail in IE Information Notice No. 85-89, "Potential
Loss of Solid State Instrumentation Following Failure of Control Room Cooling.”

On September 21, 1982, & similar event occurred at Davis-Besse Unit 1, and
involved the failure of a 48-volt power supply in the Steam and Feedwater Rupture
Control System (SFRCS). The failure of the power eypply was attributed to heat
buildup in the SFRCS cabinets. The licensee installed fans in the cabinets to
gnsure more effective cooling.

This information notice requires no specific action or written response. 1f you
have any questions about the information in this notice, please contact one of
the technical contacts listed below or the appropriate NRR project manager.

Cad

é:;r1es £. Rossi, Director

Divigsion of Operational Events Ascessment
0ffice of Nuclear Reactor Regulation

Technical Contacts: C. Paulk, Region IV
(817) 860-8236

N, Fields, NRR
(301) 492-1173

Attachment: List of Recently Issued NRC Information Notices
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I hereby certify thot copies of the foregoing Intervenor San L

uis Obis
Mothers for Peace Third Set of Supplemental Interrogatoriess and R-qu-:::
for the Production of Documents to Pocific Gas and Electric Company Re:
Aging have been served upen the following persons by U.S., mail, First =loss
or by FAX gs indicaoted [(*),

Office of Commission ARppel late Administraotiva Judge

Adjudication Charles Bechhosfer, Chairman
Uu.S. Nuclear Regulotory Commission Atomic Safety ond Licensing Beard
Washington, DC 20855 U.5, Nuclear Regulatory Commission

Woshington, DC 20558
Administrative Judge

Jerry Kline
Atomic Safety and Licensing Board

U.S. Nucleor Regulatory Commission
Washington, DC 20555

Administrative Judgs

Fraderick J. Shan

Atomic Safesty ond Licensing Boord
U.S. Nuclear Regulotory Commission
Washington, DOC 20855
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Edward O'Neill
Ann P, Hodgdon, Esq, Peter Arth, Jr.

Office of the Generol Counsel Truman Burns
U.S. Nuclear Regulatory Commission Robert Kingsian
washington, DBC 20855 Peter G. Foirchild, Esqg.

Caolifornia Public Utilities
Commission

S0S VUan Ness Avaenue

Son Francisco, CA 84102

Joseph B. Knotts, Jr., Esg.*
Winston & Strown

1400 L Street, N.UW.
Washingtaon, DC 20005

Ad judicatory File Secretcry of the Commission

1.8, Nuclear Regulaotory Commission Docketing and Service Branch

Woshington, DC 20555 U.S. Nuclear Regulotory Commission
Washington, DC 20555

Robert R. Wellington, Esq.

Digblo Canyon Independent Safety Committee

857 Coss Street, Suite D

Monterey, CA 83940

Christocpher Warner, Esqg.*
Richard Locke, Esg.

Pocific Geos and Electric Co.
77 Beole Street

San Froncisco, CA S4108

Ji1li ZomEk
Dated June %, 1993, Son Luis Obispoc County, CA



