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TéMtrol Room Emergency Ventilation System Single Failure Criteria Violated Due To A
Design Error Which Could Result In Exceeding Allowable Dose To Operators
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On July 10, 1987, with units 1 and 2 in mode 5 (cold shutdown), it was determined
that the potential existed for a single failure of the main control room (MCR)
normal pressurization system, when operating during a control room isolation (CRI)
actuation, to violate General Design Criteria (GDC)-19 of 10 CFR 50 Appendix A,
“Control Room." A malfunction in the controller of the cperating normal
pressurization fan could result in the Control Building (CB) pressure of the lower
floors exceeding the pressure in the MCR thereby allowing unfiltered, potentially
radiocactive air to leak into the MCR. In addition, & single failure of the
operating normal pressurization fan suction damper in the closed position could
result in a lower than designed pressure in the CB lower floors, thereby causing
excessive outleakage from the MCR and the inability of the control room emergency
ventilation system (CREVS) to maintain the MCR habitability zone at greater than or
equal to +0.125 inch water-gauge pressure. TVA has subsequently performed extensive
testing of CREVS and identified other deficiencies tnat cculd affect CREVS
operabi’ily. Because of these deficiencies, the dose to MCR personnel following a
postulated design basis accident would have exceeded the dose calculated in Final
Safety Analysis Report, Sectiom 15.5.3, and could have exceeded the dose
requirements of GDC-19. The cause of these deficiencies has been determined to be
inadequate design and testing of CREVS. As a result, TVA has deenergized the MCR
normal pressurization system, and implemented several modifications that have
resulted in substantially improved CREVS operation. On January 22, 1988, CREVS was
returned to operable status. To ensure long-term CREVS operability, TVA has |
implemented a design change to allow an increase in the amount of makeup flow used
by CREVS to pressurize the MCR. In addition, & comprehensive study will be

performed to evaluate the current design of the CB ventilation system and recommend 21/

the changes necessary to ensure long-term operability of this system.

b

83



P -— |
Form MbA US NUCLEAR REQULATORY COMMISSION

LICENSEE EVENT REPORT (LER) TEXT CONTINUATION APPROVED OWE NO 31800104
aPREs AW
| v BRI AR —— am—
YiaR SVINTY AL VRON
LT L
Sequoyah, Unit | 018(0]0]0]3] 2|7(8]7]|=0]3] 9|=l0l4&l0]2 %1 ]O

r';’l-—o“ e NRC Bgrn MIRA w0

DESCRIP1IION OF EVENT

This LER is being revised to provide additional information with respect to the !
correct’.e action TVA has taken tc prevent recurrence of this event. In |
addition, this revision makes changes to the dates in which the long-term ,
corrective actions will be completed.

On July 8, 1987, with units 1 and 2 in mode 5 (0 percent power, 3 psig,

134 degrees F and 0 percent power, 0 psig, 128 degrees ¥, respectively),

Mechanical Test personnel performed Surveillance Instruction (SI)-144.2,

“Centrol Room Emergency Ventilation Test." On July 10, 1987, following a second
performance of SI-144.2, it was determined that the potential existed for a

single failure of the MCR normal pressurization system (EIIS Code VI), when
operating during a control room isolation (CRI) actuation, to violate General
Design Criteria (GDC)-19 of 10 CFR 50 Appendix A, "Control Room." GDC-19

requires the MCR to be designed with adequate radiation protection for personnel
during an accident condition. At 1808 EST on July 10, 1987, both trains of

CREVS were declared inoperable, and action statement "b" of Technical

Specification (TS) LCO 3.7.7 was entered. At 1900 EST, an event notification

was made in accordance with 10 CFR 50.72, paragraph b.2.1i1i.

During normal operation, the Control Building (CB) normal pressurization fans
(which have variable pitch blades to control air flow) supply spproximately
8,200 cubic feet per minute (CFM) of outside air; 3,200 CFN to the upper CB
floor (elevation 732) and 5,000 CFM to the lowsr CB floors (elevations 669, 685,
and 706). All flow from the CB normal pressurization fans is unfiitered.
Following a CRI, the system design requires the pressurization fan flow to be
decreased from 8,200 CFM to approximately 3,000 CFMN. In addition to the
decrease in air flow, the CRI closes flow control dampers 31A - 105A and 31A -
106A, which isolates the unfiltered air flow to the MCR, and directs all normal
pressurization air flow to the lower CB floors through the electrical board room
air handling units (AHUs) on CB elevation 669 (see Figure 1). Also on & CRI,
the emergency air cleanup fans start. Of the 4,000 CFM of flow supplied by the
emergency air cleanup fans, 3,800 CFM is recirculation flow and 200 CFM is fresh
makeup (low supplied by the CB emergency pressurization fans. The 200 CFN of
fresh makeup flow is designed to maintain a minimum pressure in the MCR of
+0.125 inches water-gauge (wg). All flow from the emergency air cleanup fans
passes through high efficiency particulate absorber (HEPA) filters and charcoal
adsorbers before entering the suction of the MCR AHUs.
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Further testing of the CREVS in October, 1987, resulted in two additional
deficiencies which were documented on CAQR SQP871657. The testing showed that
the flow rates through some branches of the MCR AHU ductwork were lower than
designed and could not be significantly increased with the existing ductwork
configuration. The testing also showed higher than designed leak rates through
two MCR doors that are adjacent to the Auxiliary Building. These deficiencies
have an adverse impact on the ability of CREVS to maintain a +0.125 inch wg
pressure in the MCR.

The sbove described conditions are applicable to both units 1 and 2 since the
MCR habitability zone is common to both units.

CAUSE OF EVENT

This event was caused by an inadequate design of the Sequoyah Nucleer

Plant (SQN) CBVS. A contributing cause of this event was the inadequate
surveillance instructions that were in place to test the CREVS and verify that
all performance requirements that affected CREVS ability to satisfy the TS SRs
were met

ANALYSIS OF EVENT
This event is being reported under 10 CFR 50.73, paragraphs a.2.v and 8.2.vii.

The CREVS is designed such that during an accident, (1) the ambient air
temperature does not exceed the allowable temperature for continuous duty rating
of the equipment and instrumentation located within the MCR habitability zone,
and (2) the radiation exposure to personnel occupying the MCR will remain within
the requirements of GDC-19 of Appendix A to 10 CFR 50.

During mode 5 (cold shutdown) with both CREVS trains inoperable, action
statement (b) of TS 3.7.7 was entered (i.e., no core alterations or positive
reactivity changes). Compliance with the appropriate action statement
significantly decreases the potential for any accident which could cesult in the
release of radioactivity (e.g., the inadvertent drop of 4 spent fuel assembly).
(Note that SQN LER 1-87078 documented a violation under action

statement 3.7.7.b.) In addition, none of the previously described deficiencies
had & significant effect on ability of the CBVS to provide the required heat
rejection capabilities necessary to maintain the MCR habitability zone within
the allowable temperature range.
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Further, based on the results of industry and NRC sponsored tests that have leen
performed over the past several years, it has been shown that the evaluation
models currently used to determine fuel performance during a LOCA (i.e., those
based on 10 CFR 50, Appendix K) have been overly conservative. NRC recogniz !
this conservatism and has published a proposed revision to Appendix K of

10 CFR 50 (52 FR 6334, dated March 3, 1987) which will allow utilities to
perform more realistic LOCA analyses. An analysis under these guidelines would
show even less fuel damage than the current SQN LOCA analysis. Thus, if a
realistic assessment of the radiological source term was performed (i.e., an
assessment based on the actual number of predicted fuel pin failures), the
resultant MCX doses would be considerably lower than the values reported herein.

Even if radiocactive indine concentrations in the MCR were higher than the level
that had been originally predicted, System Operating Instruction (SOI)-55-OM-12,
“XA-55-12B Annuncistor Response,” directs MCR personnel to don air packs and
begin continuous radiation monitoring in the MCR when there is indication that
activity levels in the MCR have exceeded certain levels.

Although the recent dose evaluation showed a thyroid dose that could have
exceeded GDC-19 requirements, there were several analytical conservatisms
inherent in that evaluation that were not fully representative of the actual SQN
design and operating characteristics. Thus, TVA is confident that if a design
basis LOCA had occurred concurrent with the previuusly described CREVS
deficiencies, MCR personnel would not have recelved radiological exposures that
exceeded GDC-19 limits.

CORRECTIVE ACTION

The following corrective actions have been completed, and CREVS has been
returned to operable status,

To ensure that CREVS is adequately tested, SI-144.2 was revised on

November 24, 1987, to include air inleakage testing ¢f the MCR doors. This
additional testing requirement ensures that unfiltered, potentially radicactive
sir does not leak into the MCR during CREVS operation.

To minimize the potential backflow through the spreading room fan and flow
control dampers 31A-17 and 31A-102, TVA implemented Design Change Notice
(DCN) -91 to separate the CREVS recirculation duct from the spreading room fan
suction duct. Following a CRI, the CREVS now draws recirculation air from an
independent point in the mechanical equipment room at CB elevation 732.
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During the implementation of the previously described DCNs, TVA took extensive
measures to locate and seal outleckage flow paths from the MCR and rebalance the
air flow rates on CB elevation 732, Following a detailed measurement of air
flows on CB elevation 732, it was discovered that approximately 19,000 CFM of
air was being returned to the MCR AHUs through & return damper in the mechanical
equipment room. Since the design flow through this damper was only 8,400 CFN
(4,400 following a CRI), a slightly negative pressure existed in the mechanical
equipment room. To correct this deficiency, TVA has implemented DCN-119 and
DCN-143. DCN-119 removed the damper described above and replaced it with a
balancing damper to limit the return flow through the damper to its specified
design value. As designed, the impls.entation of this DCN resultad in a
glightly positive pressure in the mechanical equipment room. However, to
further improve the air flow conditions on CB elevation 732 and increase the
pressure in the MCR following a CRI, TVA implemented DCN-143. DCN-143 added an
air supply duct in the mechanical equipment room (from the MCR AHUs) to increase
the pressure in that room, and installed sheet metal above MCR door C56 to
reduce the amount of air being returned from the MCR to the mechanical equipment
room. After this DCN was implemented and the air flows were rebalanced, it was
determined that the pressures in the MCR and mechanical equipment room had
increased slightly and were also more stable.

TVA has evaluated the above described modifications to the CB ventilation system
and verified that there is sufficient air flow to all CB elevations. This
evaluation has also verified that these changes do not invalidate the seismic
category 1 classification of the CB AHUs, nor do they adversely affect the
system design as described in section 9.4 of the Final Safety Analysis Report
(FSAR) .

On January 22, 1988, S1-144.2 was successfully completed (using 200 CFM of
outside air to pressurize *he MCR), and CREVS was returned to operable status.
To provide greater long-term reliability, ECN-7336 has been implemented to
increase the allowable CREVS makeup flow from 200 CFM to a maximum of 1,000
CFM. Increasing the makeup flow to a maximum of 1000 CFM ensures that CREVS
will be able to maintain a + 0.12% inch wg pressure in the MCR even if there is
an unanticipated degiadation in the MCR habitability zone pressure boundary.

As described above, TVA has taken extensive corrective actions to return CREVS
to operable status. To determine if additional modifications to the CBVS
configuration are appropriate, a comprehensive study of the CBVS design will be
performed. This study will document potential improvements to the CBVS design
(including the return of the normal pressur'zation system to service) and
provide recommendations to enhance the overall CBVS performance.
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In addition, although applicable 3Is have documented compliance of the Emergency
Gas Treatment System (EGTS) and the Auxiliary Building Gas Treatment System
(ABGTS) with applicable FSAR and TS ruquirements, a design review of these
TS-required ventilation systems will also be performed. This review will
determine if any of the findings from the CBVS study can be applied to either
the EGTS or the ABGTS to enhance the operation of these systems,

Thus, although substantial date exists to evince the CBVS, EGTS, and ABGTS are
capable of performing their design safety functions, TVA has decided to take
additional measures to enhance the overall operation of these TS-required
ventilation systems. However, since the aforementioned studies of the CBVS,
VGTS, and ABGTS are considered by TVA to be long-teim enhancements of these
systems, they are not scheduled to be complete until November 1, 1989,

As described previously, the primary cause of this event was an inadequate
design of the SQN CBVS. To improve the desigr process TVA uses for its nuclear
plants and to prevent recurrence of this event, TVA has completely reorganized
the design and engineering groups since the original CAVS design was approved.
Ir addition to the reorganization, TVA has issued Nuclear Engineering Procedures
(NEP)-5.1 “Design Output”; NEP-5.2, "Review"; and NEP-5.5, "Engineering
Requirements Specifications.” These procedures provide the necessary control
over TVA nuclear plant design requirements that did not exist at the time the
original CBVS design was approved.

ADDITIONAL INFORMATION

There have been two previously reported occurrences where an inadequate design
could have resulted in both trains of s TS-required ventilation system being
inoperable - SQRO-50-327/8401)1 and 87036,

COMMITHENTS

A design study of the CBVS, EGTS, and ABGTS will be performed to determine if
additional improvements can be made to enhance the performance of these

TS -required ventilation systems. TVA expects these studies will be complete by
November 1, 1989,
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Post Office Box 2000
Soddy-Daisy, Tennessee 37379

May 13, 1988

U. 8. Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555

Gentlemen:

TENNESSEE VALLEY AUTHORITY - SEQUOYAH NUCLEAR PLANT UNITS 1 AND 2 - DOCKET
NOS. 50-327 AND 50-328 - FACILITY OPERATING LICENSE DPR-77 AND DPR-79 -
REPORTABLE OCCURRENCE REPORT SQRO-50-327/87039 REVISION 4

The enclused revised licensee event report provides additional information
with respect to the corrective action TVA has taken to prevent recurrence of
the event described herein. This revision also makes changes to the dates
in which long-term corrective actions will be accompiished. This event was
originally reported in acecordance with 10 CFR 50.73, paragraphs a.2.v and
8.2.vii, on August 7, 1987 and revised on November 27, 1987,

February 4, 1988, and February 25, 1988,

Very truly yours,

TENNESSEE VALLEY AUTHORITY
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Plant Manager

Enclosure
cc (Enclosure):

J. Nelson Grace, Regional Administrator
U. S. Nuclear Regulatory Commission
Suite 2900

101 Marietta Street, NW

Atlanta, Georgia 30323

Records Center

Institute of Nuclear Power Operations
Suite 1500

1100 Circle 75 Parkway

Atlants, Georgin 30339

NRC Inspector, Sequoyah Nuclear Plant

An Egue Oppastunity Employes



