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On May 16, 199%0, the Trojan Nuclear Plant was in the 1990 refueling
outage., During a design review of the Control Room Emergency
Vventilation System, it was discovered that the system's calculated
cooling capacity was not adequate, and that Control Room
temperature could exceed the design limit of 110 degrees F during a
design basis accident when offsite power remained available. The
Control Room heat load is higher when offsite power 1s avallable
than when it is lost because more equipment and lighting in the
control Room remasin energized. This condition was the result of ar
inadequate original design. Corrective Actions: In 1988, a
supplemental cooling system was installed to help the Control Room
Emergency Ventilation System maintain lower Control Room
temperatures. The supplemental cooling system was upgraded to meet
safety related, Seismic Category 1 criteria and is now considered a
required portion of the Control Room Emergency Ventilation System.
The design calculation related to the Control Room heat loads has
been revised to reflect the worst-case heat load conditions under
which the Control Rmom Emergency Ventilation System must operate
(i.e. when offsite power remains available). Final Control Room
temperature calculations will be performed and the results will be
reported in a supplement to this Licensee Event Report.
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EVEKT DESCRIPTION

On May 16, 19%0, the Trojan Nuclear plant was in M.de 5 (Cold
Shutdown). The 1990 refueling and maintenance outage was in
progress. During a design review of the Control Room Emergency
ventilation System, it was discovered that the system's calculated
cooling capacity was not adeguate, and that Control Room
temperature could exceed the design limit of 110 degrees F during a
design basis accident when cffsite power remained available. The
control Room heat load is higher when offsite power is available
than when it is lost because more egquipment and ligyhting in the
control Room remain energized. The Trojan Final Safety Analysis

R port, Section 9.4.1, control Room Area Ventilation System,
states, in part, the Control Room Emergency ventilation System will
provide minimum ventilation requirements under any postulated
abnormal conditions or accident conditions (this includes accident
conditions whe, offsite power remains ava.lable).

The Control Room Emergency Ventilation Syster 1s relied upon to
maintain the habitability envelope and to maintain the Control Room
temperature within analyzed limits under accident conditions or a
toxic chemical release. The Control Roor Emergency Ventilation
System's ability to perform its design cooling tunction could not
be confirmed under the current analytical assumptions, therefore
the plant was considered 1o be 1in an unanalyzed condition. This
report is submitted to fulfill the requirements c¢f 10 CFR 50.73

(a) (2) (ii)(A). This condition was also reported to the NRC via the
Emergency Notification System on May 18, 19%0, in accordance with
the requirements of 10 CFR 50.72.

This report should have been submitted no later than June 18, 1990,
in accordance with the reguirements of 10 CFR 50.73 (a)(1). It was
delayed until July 2, 1990, due to difficulties encountered in its
preparation and approva'. This was discussed with NRC Region V

personnel on June 18, .990, as recommended in Supplement 1 to NUREG
1022, Licensee Event Report System.

CAVEE
This condition was the result of an inadequate original design.

According to the Trojan Nuclear Plant Architect-Engineer, a design
basis accident without a loss of offsite power was not considered
in sizing of the Control Room Emergency ventilation System coolers.
This resulted in under-estimating the her’ load the coolers were
required tc remove.
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CORRECTIVE ACTIONS

In 1988, a supplementa., cooling system was installed to help the
Control Room Emergency Ventilation System maintain lower Control
Room temperatures. This was done to enhance equipment reliability
and Control Room habitability. During the 1990 refueling outage,
the supplemental cooling system was upgraded to meet safety
related, Seismic Category I criteria. It ir ow considered a
required portion of the Control Room Emerg ~ Ventilation System,
Operation of the supplemental cooling syst ., in conjunction with
the Control Koom Emergency Ventilation System, provides sufficient
cooling capacity to maintain Control Room temperature within design
limits under accident conditions.

| On May 2%, 1990, the design calculation related to the Control Room
heat loads was revised to reflect the worst-case heat load
conditions under which the Control Room Emergency Ventilaticn
Cystem must operate (i.e. when offsite power .emains available).
This calculation is the point of reference for design guestions
regarding the Control Room Ventilation Systems' heat removal
capabilities,

The assessment that the Control Room temperature would exceed its
design limit under accident conditions, with offsite power
available, was based upon preliminary calculations. The
calculations will be finalized and the results will be reported in
a supplement to this Licensee Event Report.

SAFETY BIGNIFICANCE

As stated in the Trojan Final Safety Analysis Report, Section
9.4.1.1.1, Control Room Ventilation Systems: The Control Room
Emergency Ventilation System is required to provide the cooling,
ventilation and air filtration to maintain habitability of the
control Room and integrity of the equipment in the Control Room
when the outside air is contaminated by either toxic gas or
radicactive material. This regquirement does not provide exception
for the availability of offsite power. Because of the inadequate
system design, analysis shows that prior to 1988, when the
supplemental cooli g system was installed, the Control Room would
not have had adeguate cooling if offsite power remained available
during an accident or toxic chemical release. The instruments and
controls in the Trojan Control Room are analyzed to remain
functional at temperatures as high as 110 degrees F. Without
sufficient cooling, the Control Room temperature could have
exceeded 110 degrees F. This could have affected the operability
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of the instruments and controls and hampered the operators in
performance of required tasks.

The calculation related to the Control Room temperatures under
accident conditions includes several conservative assumptions.
These assumptions and an analysis of their effect upon Control Roonm
temperature are discunsed below.

Assumpt ‘un: Service Water temperature is 75 degrees F.

The service water system is supplied from the Columbia River. A
revievw of the weekly average temperature of the river since 1987
was performed. During that time period, the temperature ranged
from a low of 34.9 degrees to a high of 71.4 degrees F. The lower
temperatures would improve the cooling capability of the Control

Room Emergency Ventilation System and result in lower Control Room
temperatures.

Assumption: Outdoor peak air temperature is 91 degrees F.

This temperature is used because it 1is higher than temperatures
achieved 99 percent of the time during the summer months. outdoor
air temperatures lower than 91 degrecs F would improve the ability
of the building to transfer heat to the environment and reduce
Control Room temperatures.

Assumption: No credit was taken for the heat sink capabilities of
the Control Room concrete walls or floor.

The walls and floor are massive concrete structures which are
capable of absorbing a substantial umount of heat. The effect of
their heat sink capabilities would reduce the rate of Control Room
temperature rise, and reduce the maximum temperature achieved as
heat loads are reduced following an accident.

Trojan Technical Specification 4.7.6.1, Control Room Emergency
ventilation System, requires each train of the system to be tested
every 31 days. In order for the surveillance requirements to be
satisfied, the Control Room temperature must remain less than or
equal to 110 degrees F for the ten hour duration of the test.
Records of testing pertormed to fulfill this surveillance
requirement for the summer months of 1986 and 1987 (prior to
installation of the supplemental cooling system) were reviewed.
The highest Control Room temperature achieved during these tests
wvas 87 degrees F. The Control Room heat loads would not vary
significantly between accident conditions or normal operations.
The results of the periodic testing confira the conservatism in the
design calculations and provide reasonable assurance that the
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Control Room Emergency Ventilation System would have performed its
function.

Even if it is assumed that the Control Room Emergency Ventilation
System had insufficient cooling capacity, it is unlikely that
temperatures would have been alloved to get as high as 110 degrees
F. The operators in the Control Room would have noticed the
increasing temperature and could huve taken action to restart the
Normal Ventilation System, start ujp supplemental cooling systems,

or shut down unnecessary equipment to reduce the Control Room heat
load,

T™is condition only affected the ability of the Control Room
Emergency Ventilation System temperalures within limits under
design basis accident conditions when offsite power remained
available. Beacause the system was never challenged under these

conditions, this event had no effect upcen the health and safety of
the public.

PREVIOUS FIMILAR EVENTS

Two previous Licensee Fvent Reports regarding deficiencies with the
design of the Control Foom Emergency Ventvilation System were
identified. The numbers and titles of those reports are listed
below.

LER ¢ Title

86-02 control Room Emergency Ventilation System Degradation
due to Equipment Failure and Des.gn Deficiency

Excessive Unfiltered In-leakage Cculd Have Prevented
control Room Emergency Ventilation System From
Performing Safety Function




