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This LER is being revised in its entirety to (1) provide additional information
relating to the corrective action TVA has taken to ensure that the Sequoysh Nuclear
Plant (SQN) engineered safety feature (ESF) area/room coolers have sufficient cooling
capacity and (2) document an investigation performed on the Aux:iliary Building
penetration room (elevation 714) backdraft damper,

With units 1 and 2 in mode 5§ (cold shutdown), a review of SQN design calculations
relating to the capacity of the units 1 and 7 ESF area/room coolers determined that
Watts Bar Nuclear Planc (WBN) heat load data had been used as the basis for the SQN
cooling calculations. Further investigation revealed that the capacity of three ESF
area/room coolers (per train) was inadeguate. During this investipation, it was also
determined that the Auxiliary Building penetration room (elevation 714) backdraft
dampers may not have been seismically qualified. However, further investigation
determined the subject dampers were purchased to the correct quality assurance and
seismic specifications.

The use of WBN data in the SQN calculations was the result of an inadequate desgign
control process that was in place before SQN received an operating license. To
increase the capacity of the subject ESF coolers, an engineering change notice (ECN)
was implemented which increased the essential raw cooling water (ERCW) flow rate to
these coolers ard updated the appropriate SQN design documents. In addition,
Surveillance Instruction (SI)-566, "ERCW Flow Verification Test," has been reavised,
and the most recent performance of this SI has verified adequate ERCW flow to the
subject ESF coolers., The subject ESF area/room coolers now have sufficient cooling
capacity as long as the ultimate heat sink temperature does not exceed 72 degrees F,
To prevent recurrence, TVA has a new dJdesign process in place which provides the
necessary c~ntrol over TVA nuclear plant design requirements. 1
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This LER is being revised in its entirety to (1) provide additional information
relating to the corrective actions TVA has taken to ensure that the Sequoyah
Nuclear Plant (SQN) engineered safety feature (ESF) area/room coolers have
adequate cooling capacity to dissipate the predicted postaccident heat ioad, and
(2) document an investigation performed on the Auxiliary Buiiding elevation /14
penetration room backdraft dampers.

DESCRIPTICN OF EVENT

On February 20, 1987, with units 1 and 2 in mode S (cold shutdown), Sequoyah
Nuclear Plant (SQN) personnel were notified of Significant Condition Report
(SCR) SQNMEB8748, revision 0, which stated that the capability of the units 1
and 2 ESF area/room coolers (EIIS Code VF) was indeterminate, and that a review
of mechanical calculations for technical adeguacy was required. During this
review, it was discovered that the capacity of the SQN ESF area/room coolers
were based on the predicted postaccident heat load of the Watts Bar Nuclear
Plant (WBN). As a result, a cooling load calculation verification program was
initiated to determine what impact the predicted plant-specific SQN heat load
would have on the operation of SQN ESF equipment.

Twenty-three essential heating, ventilation, and air conditioning (HVAC)
calculations were regensrated using the most recent postaccident SQN heat load
predictions. The postaccident heat loads are based on a loss of coolant
accident (LOCA), all required ESF equipment in operation, and the HVAC system
operating in the emergency mode. The program concluded that, bas»d on the
previous requirements for essentisl raw cooling water (ERCW) (EIIS Code BJ) flow
to the ESF coolers, the capacity of three ESF area/room coolers (per train) was
inadequate. The remaining 29 coclers had sufficient capacity to perform their
design function. The three ESF area/room coolers with inadequate cooling
capacity were: (1) units 1 and 2 common auxiliary feedwater (E[IS Code BA) and
boric acid transfer pump (EIIS Code CB) area coolers (elevation 690), (2) units
1 and 2 common emergency gas treatment system (EGTS) (EIIS Code BH) room coolers
(elevation 734), and (3) units 1 and 2 Auxiliary Building 714 elevation
penetration room coolers

The auxiliary feedwater (AFW) and boric acid transfer pump area coolers consist
of a train A and B cooler to supply cooling air to the gener .l area of the
Auxiliary Building (elevation 690) where the unit 2 motor-driven AFW pumps and
the units 1 and 2 boric acid transfer pumps are located. The EGTS room coolers
consist of a train A and train B cooler that provides space cooling to the EGTS
room where units 1 and 2 common EGTS filter trains are located. Both units 1
and 2 have a 714 elevation penetration room with a train A and train B cooler.
The unit 1 coolers provide space cooliag to the penetration room and the
Auxiliary Building gas treatment system (ABGTS) (EITS Code VF) filter train A
room, and the unit 2 coolers provide space cooling to the penetration room and
the ABGTS filter train B room.
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Additionally, on May 22, 1987, the seismic gualification of the backdraft
dampers installed in the Auxiliary Building elevation 714 penetration room
coolers was questioned due to the use of spare parts. The purpose of backdraft
dampers is to prevent air flow through a nonoperating ccoler. An investigatior
was undertaken to identify the unqualified parts of the backdraft dampers, and
on July 28, 1987, a potential reportable occurrence (PRO) was issued for a
reportability determination. Further investigation of this event determined the
subject dampers had been purchased to the correct guality assurance and seismic
qualification specifications. A review of the purchase contract determined the
rest of the dampers purchased under that contract were also bought to the proper
specifications. Thus, this condition was not reportable,

No immediate operator actions were required fcllowing the discovery of these
conditions since both SQN units were in mode 5, and the subject ESF coolers had
sufficient capacity to dissipate the predicted heat load that could result from
any postulated accident initiated from cold shutdown conditions.

CAUSE OF EVENT

The most probable cause of the WBN heat load data being used in the SQN cooling
calculations was an inadegu~te design control process. During the time the
original HVAC calculations were prepared (before receipt of the SQN operating
license), the SQN and WBN design projects were under the direction of a single
project manager due to their design proposal as identical units. In addition,
there was only one HVAC design section that was assigned the responsibility of
preparing a detailed HVAC design for both nuclear plants. As a result, it is
likely that a WBN motor list, which is used as input to HVAC heat load
calculations, was assumed to be representative of both the WBN and SQN plants.

ANALYSIS OF EVENT

These conditions, as described above, are being reported in accordance with
10 CFR 50.73, paragraphs a.2.i.b and a.2.ii.a.

The purpose of the subject ESF area/room coolers is to provide cooling air to
ESF equipment when (1) the area ESF pump starts, (2) an Auxiliary Building
isolation actuation (EIIS Code JE) occurs which isolates the normal HVAC, or

(3) when room/area temperature reaches a predetermined setpoint. In addition,
the ERCW system, which is attendant equipment to the ESF coolers, is designed to
supply cooling water Lo various heat loads in both the primary and secondary
systems of each unit The ERCW system is designed to ensure a continucus flow
of cooling water to those systems and components necessary for plant safety
during normal or accident conditions. The ERCW heat loads are based on a
maximum heat sink temperature (i.e., the temperature of the Tennessee River
water at the suction of the ERCW pumps) of 83 degrees F. However, because of
the deficiencies described herein, the ERCW system can dissipate the predicted
postaccident heat loads only .f the river temperature remains below 72 degrees F.
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Surveillance Instruction (SI)-566, "ERCW Flow Verification Test," is performed
once avery year to measure the amount of ERCW flow received by each cooler with
the ERCW system aligned for the most demanding plant operational mode, i.e.,
unit 1 in LOCA recirculation and unit 2 in hot standby. Based on the most
recent performance of the subject SI, TVA has determined that the ESF area/raom
coolers have sufficient cooling capacity for all modes of power operation
provided that the temperature of the ultimate heat sink (i.e., river
temperature) does not exceed 72 degrees F.

Although ERCW flow rates to the subject ESF coclers have been increased, the
area/room temperatures assumed in the original environmental qualification of
the ESF equipment has increased. TVA has analyzed thie increase in ambient air
temperature and determined that there was no impact on the environmental
qualification of the ESF equipment in those areas.

COKRECTIVE ACTION

TVA has implemented an engineeriug change notice (ECN) to increase the ERCW flow
rate to the subject ESF coolers, and updated the appropriate eivironmental
gualification data and the HVAC drawings to reflect the most recent SQN heat
load calculations. 1In addition, SI-566 has been revised to reflect the
increased ERCW flow to the three ESF area/room coolers, and the most recent
performance of this SI has verified adequate ERCW flows to these coolers. Thus,
adequate ESF cooling capacity exists as long as the ultimate heat sink
temperature remains below 72 degrees. Additional ECNs and/or design change
notices (DCNs) are currently being written to provide additional cooling
capacity for the subject ESF coolers. These changes will ensure that the
subject ESF coolers provide adeguate cooling as long «5 the ultimate heat sink
temperature remains below its 83 degrees F.

To prevent recurrence of this event, TVA has completely reorganized its design
and ergineering groups since the original SQN design was approved, and the SQN
and WBN plants now have separate design organizations. In addition, Nuclear
Engineering Procedures (NEP)-S5.1, "Design Output” (issued July 1, 1986);

NEP-5.1, "Review" (issued July 1, 1986), and NEP-5.5, "Engineering Requirements
Specifications" (issued December 31, 1986), provide the necessary control over
TVA nuclear plant design requirements that did not exist before SQN was licensed.

New seismically qualified dampers have been installed in the unit 1 and unit 2
Auxiliary Building penetration room coolers (elevation 714). The installation
of the new dampers was not required to meet gseismic gualification
specifications, rather, the dampers were installed for maintenance purposes
only. The new dampers are a heavy-duty type damper whose sturdiness will enable
better system performance

-

NRC FORM Jees U5 GP0 1880024030408

S8




-
.

NAC Form wea US NUCLEAR REGULATORY COMMISSION
983

LICENSEE EVENT REPORT (LER) TEXT CONTINUATION

APPROVED OMB NO 11800104
EXPIRES 83188

FACILITY NAME (1) DOCKET NUMBER (2) LER NUMBER (®) PAGE (D)
VEAR SEQUENT AL JREVSION
NOMBER NoMBER
Sequoyah, Unit 1 0o|s(ojojo|32(7]|8 7[—]l0ol3]7!—=l0l1] d 5[] o]5
TEXT (F more s0ece & Wouwred. use somone NAC Form M8A 4 (1)

ADDITIONAL INFORMATION

Dampers: Manufacturer - American Foundary and Furnace Company - Model - SHC
series.

Coolers: Manufacturer - H., K. Porter Company Custom Built Nos.:

- AB Penetration Poom Coolers: F1M-8.93

- AFW and Boric Acid Transfer Pump Area Coolers:. F2P-22.25
- EGTS Room Coolers: FlJ-4.34
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