TENNSSSEE VALLEY AUTHORITY

oN 384 Lookout Tlace
September 1, 1989

U.S. Nuclear Regulatory Comr.icsion
ATTN: Dncument Control Desk
Washington, D.f:. 20555

Gentiemeni

{ENNZSSEE VALLEY AUTHORITY - SEQUOYAH NUCLFAR PLANT UNITS 1 AND 2 - DOCKET
NOS. 50-327 AND 50-328 - FACILITY OPERATING LICENSE DPR-77 AND 79 -- LICENSEE
EVENT REPORT (LER) 50~327/880C7, REVISION 4

The enclosed LEFf has been revised tc _.escribe the results of the design
evaluation considering alternatives to ensure that the auxiliary building gas
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operability.

documented.

implemented.

(approximately 98 percent power),

This LER has been revised to describe the results of the design evaluation considering |
alternatives to ensure that the auxiliary building gas treatment system can perform i s
design function during various modes of 2-unit operation.
units 1 and 2 in mode 5 (cold shutdown), it was discovered that the Auxiliary Building
secondary containment enclosure (ABSCE) was not being maintained within the configuratior
set during the technical specification (TS) surveillance testing used to verify ABGIS

On August 24, 1988, with unit 1 in mode 5 and unit 2 in mode 1

it was determined that the unit 1 containment purze
system was in operation without the required compensatory measures being properly

These conditinns were caused by (1) the lack cf adequate controls to ensu
the ABSCE boundary was maintained within the condition se. by surveillance testing,

{2) an inappropriate design assumption made during plant construction on how ABSCE
breaches would be controlled, and (3) an incomplete compensatory measures preogram. A
short-term corrective actions, the blast door was closed (before unit 2 entered mode + on
February 6, 1988), the procedure governing ABSCE breaches was changed, and the unit .
containment purge system was tagged out of service.
the unit 1 annulus, the unit 1 blast door was reopened.
TVA has evaluated design alternatives to ensure the ABGTS can perform its design function
during various modes of 2-unit operation and has selected the alternative to be

The modification will be implemented in accordance with SQN's Integrated

Living Schedule.

On January 24, 1988, with

Following subsequent leak testing of
As long-term corrective action,
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This LER has been revised to describe the results of the design evaluation considering
alternatives to ensure that the ABGTS can perform its design function during various
modes of 2-unit operation.

DESCRIPTION OF CONDITION

On January 24, 1988, vith units 1 and 2 in mode 5 (0 percent power, 4 psig, 121 degrees
F and O percent power, 310 psig, 118 degrees F, respectively), a potential deficiency in
the Aux ' ~ry Building secondary contzinment enclosure (ABSCE) (F1IS Code WF) was
discovered during a tour of the refueling area and subsequent discussions with iest
personnel. The plant configuration used when testing the ABSCE in accordance with
Technical Specification (TS) Surveillance Regquirement (SR) 4.7.8.d.3 was not consistent
with allowable plant configurations during various modes of two unit operation. As a
result, operability of the ABGTS could not be assured, and Condition Adverse *to Quality
Report (CAQR) SQP 880090 was issued.

The ABGTS and the ABSCE are common to units 1 and 2, which share a common Auxiliary
Building (EIIS Code NF). Both trains of the ABGTS are required to be operable before
either unit can enter mode 4 from a mode 5 condition. The ABGTS maintains negative
pressure In the ABSCE an? filters the ABSCE air before it 1s released to the
environment. One ABGTS train is required to be operable for unrestricted fuel handling
operations while irradiatzd fuel is in the spent fuel pool (althovgh the ABGTS is not
required to maintain a negative pressure in the ABSCE during plant operations in modes 5
and 6).

TS SR 4.7.8.4.3 requires verification that the ABGIS can maintai. the spent fuel storage
area and the engineered safety feature (ESF) pump rooms within the ABSCE at a pressure
equal to or more negative than minus 1/4-inch water gage (wg) while maintaining a vacuum
relief flow rate greater than 2000 cubic feet per minute (cfm) and a total system flow
ratc of 9000 cfm + 10 percent. This SR is satisfied by the performance of Surveillance
Instruction (SI)-149, "Auxiliary Building Gas Treatment System Vacuum Test." Past
performances of SI-149 had both the unit 1 and unit 2 blast doors (refueling floor to
containment annulus doors on the 734 feet elevation) in the Reactor Building shield
walls closed, and containment purge on both units shut down.

During plant operatien in modes 5 or 6, however, it is normal for that unit to have its
blast door and/or equipment hatch open. Opening the blast door increases the ABSCE,
boundary by the addition of the annulus. If the equipment hatch or personnel access
doors are also open, the ABSCE boundary is increased further by the addition of the
primary containment. The increased boundary causes additional leakage into the ABSCE
that was not accounted for during the previous performances of SI-149.

Thus, if one unit is in mode 5 or 6 with the blast door/equipment hatch oren, and the
opposite unit is in modes 1, 2, 3, or 4 (i.e., an operational mode that requires tne
ABGTS to be operable), the actual plant configuration would not be the same as the
configuration that was tested during the performance of SI-149,
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DESCRIPTION OF CONDITION (continued)

A second concern that has been identified as potentially affecting the performance of
the ABGTS during an accident relates to the operation of the containment purge system on
a unit with the blast door and equipment hatch open. The containment purge system, when
it is operating, provides & large amount of air into the Reactor Building (EIIS Code
NH). Air contributed from the containment purge system was not accounted for during the
performance of SI-149, and its operational status was not being controlied with the
opening of the blast doors and the equipment hatch. Thus, there was no assurance that
TS SR 4.7.8.d.3 could be satisfied if the blast door and equipment hatch were open, and
the containment purge system for that unit was in operation.

In order to allow unit 2 to enter mode 4 (which occurred on February 6, 1988), TVA
administratively prohibited the operation of the unit 1 containment purge system
whenever the equipment hatch and blast door were open by implementing the provisions of
temporary alteration change form (TACF) 1-88-02-030. This TACF, which was approved on
January 28, 1988, placed hold order 1-88-240 on the unit 1 containment purge fans,
thereby preventing their operation. In addition to implementiug the TACF, TVA performed
S§1-264, "ECTS Annulus Vacuum Draw Down Test," to measure the leakage into the unit 1
annulus. This leakage was then conservatively added to the previously measured ABSCE
leakage to verify that the ABGTS could perform it: intended function with the blast door
open.

Following further investigation into this event, ii was determined that there was a need
to demonstraté that operation of the cuntainment purge system in a unit that had
established containment integrity would not have an adverse effect on the ability of the
ABGTS to draw down the ABSCE to minus 1/4-inch wg within the l-minute time interval
specified in the Final Safety Analysis Report (FSAR). That is, even with containment
integrity established, it was postulated that the containment purge system duct work in
the Auxiliary Building could leak and prevent the ABGTS from performing its design
function.

To verify the integrity of the purge system duct work, TVA periormed smoke tests and
visual inspections of the subject duct work in accordance with 8§I-506.7, "Containment
Purge Air Exhaust Filter Train Test." However, performance of this test required
operation of the containment purge system which had been tagged out of service by TACF
1-88-02-030. In order to operate the purge system, a compensatory measure was approved
to allow operation of the system as long as operator action was taken within four
minutes of an Avxiliary Building Isolation (ABI) signal (EIIS Code JE) to shutdown the
system. Temporary Instruction Change Form (ICF) 88-8%0 and permanent ICF 88-0977 were
subsequently approved to incorporate this compensatory measure intc $I1-506.7.

A similar (but temporary) ICF was written against $0I1-30.2, "Containment Purge System
Operation, to allow a one-time operation of the purge system to reduce an unexpected
increase in the containment airborne radiation level on July 25, 1988,

On August 24, 1988, a revision to TACF 1-88-02-0350 was presented to the Shift Operations
Supervisor (S08) for implementation. This revision changed the tagging boundary from
both trains of coniainment purge isolation valves to only one train of valves to allow
81-26, "Loss of Offeite Power with Safety Injection - D/G Containment Isolation Test,"
to be performed.
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DESCRIPTION OF CONDITION (continued)

Upon receiving the revision to TACF 1-88-02-030, the S0S realized that the unit 1
containment purge system was being run at that time (in accordance with $0I1-30.2) to
reduce the temperature ‘uside the unit 1 containment. However, since the ICF to
§01-30.2 had expired, the subject S0I did not have the appropriate compensatory measure
for purge system operation. The SO0f immediately suspended purge syitem operstio:,
reissued the hold crder on the system, and requested an investigation be initiated.
This investigation revealed that, a'though most op..ators were aware of the compensatory
measures necessary for operating the unit 1 purge system, these measures had not been
adequately documented in SCI-30.2, nor were they formally communicated to Operations
personnel. Thus, there was no asgurance that plant operators would have sliut down the
unit 1 containment purge system following an ABIl signa’, and as a result, there waz no
assurance that the ABGTS would have been able *a perform its design function.

CAUSE_OF COMDITION

The immediate cause of this _ondition was the failure to ensure the ABSCE configuration
was maintained in the same configur=tion that was set during surveillance testing of the
ABGTS in accordance with 3I-149. T8 3.9.1.] reyuices priwary containment integrity only
for a unit that ie in modes 1 through 4. TS 3.7.8 requirrs the ABGTS to be operadle
whenever either unit is in modez 1 through 4. However, operability o1 the ABGTS was
verified only with the blast doors closed. Breaches of the ABSCE are controlled by
Technical Instruction (TI)-77, “Breaching the 3hield Building, ABSLE, or Control Foom
Boundaries." However, this TI did not properly evaluate the condition when (1) the
Shield Building boundary becomes part of the ABECE (through an open blast door), (2) the
primary containment becomes part of the ABSCE (if the equipment hatch and blast door zve
open), or (3) the coatainment purge system is in operation.

The root cause of this 2vent was improper design assumptions that were made during the
period of plant construction to address breaches in the ABSCE. The need for an interim
ABSCE was recognized (and provided) during the time one unit was in operation and the
other unit was still under construction. At that time, it was also recognized that upon
completion of both units, there would be times when the need to breach the ABSCE would
exist. However, iL was believed at that time that most ABSCE breaches would be of short
duration and could be justified based on the low probtability of an acc!dent during that
time.

It was expected that long duration breaches for major modifications would be compensated
for by establishing an interim ABSCE similar to that established during comstruction.
However, this design philosophy was not documented at that time because no formal
procedure existed that required this type of documentation.

Running the containment purge system without formal compensatory measures established
was caused by an incomplete compensatory measures (CM) program instituted by
Administrative Instruction (AI)-49, "Control and Tracking of Compensatory Measures." A
review of the compensatory measures program has shown that, althouglh the program appears
to be appropriate for tracking and evaluating the effectiveness of CMs once they are
identified, there are no specific guidelines that require CMs to be considered.
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CAUSE OF CONDITION (continued)

Specifically, a review of implementing documents for (1) performing safety evaluations,
(2) performing procedure changes, and (3) performing temporary facility changes (TACFs)
failed to identify any requiremenis for evaluating these chauges for necessary CMs.

Furtner review of the CM prrgram revealed that, once a CM hasz been deemed appropriate,

: there is oniy one step in AI-49 which requires the CM program manager to ensure that the
implementing organization is aware of the CM. Although this step is certainly
appropriate, there was no clear wethod for it to be accomplished. Specifically,
4dministrative measures to disseminate information to shift operating crewe concerning
CMs were not etandardized, and consequently, were inadequate. In addition, there was no
administrative control in place that required existing CM information to he passed on
during shift turnover.

ANALYSIS OF CONDITION

This condition vas originally rveported under 10 CFR 50.73, paragraph a.2.i.b, as a
condition prohibited by TS.

TS SR 4.7.8.d4.3 is performed a¢ a partial verification that the ABGTS is opevable and
capable of performing its design function. Since the actual plsnt contiruratio. was
nonconnervatively different from the ronfiguration used when tecting the ABGTS in
accordance with TS SR 4.7.8.d.3, there was no assurance that the ABGTS would have
satisfied its design function,

The condition as discovered, however, was not considered to have had a significant
safety conseguence to the health and safety of the public because units 1 and 2 were in
cold shutdown, and the ABGTS was no* required to satisfy TS SR 4.7.8.d.3 during plant
operation in modes 5 or 6. In addition, no fuel bandling operations were .u progress in
the spent fuel pool area.

However, there have been occasions when a blast door has been open while the opposite
unit was not in modes 5 or 6. l
|

If a LOCA had occurred while a unit was in modes 1, 2, 3, or 4, fission products could
have been released to the ABSCE. If the fission products were released to the ABSCE
while the blast door and equipment hatch were open (and that unit was operating its
containment purge system), there would be no assurance that all radivactive materials
leaking from the ESF equipment or from primary containment into the ABSCE would be |
filtered by the ABGTS filters before reaching cthe environment. This postulated event

would then be outside the assumptions made in the offsite dose calculations for accident
analysis. However, the ABCGTE filters were available for filtration of air released from
the ABSCE, and containment exhaust filters are used to filter air released from the
primary containment when the containment purge system is operating.

NRC FORM 3860 » I
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CORRECTIVE ACTIONS (continued)

As described previously, the short-term corrective action consisted of closing the

unit 1 blast door and tagging the unit 1 containment purge system out of service before
unit 2 entered operational mode 4 (which occurred on February 6, 1988). To allow
opening the blast door of a unit in modes 5 or 6 while the opposite unit is in modes 1,
2, 3, or 4, TI-77 was changed in accordance with ICF 88-0191. This ICF ensures that the
requirements of TS SR 4.7.8.d.3 are satisfied when one unit's blast door and/or
equipment hatch is open and the other unit is in modes 1, 2, 3, or 4. To account for
the additional leakage when the primary containment and annulus become part of the
ABSCE, the naximum expecte? leakage of this area was calculated and subtracted from the
tolerance by which the ABCTS flewrate reguired to satisfy TS SR 4.7.8.d4.3 wae exceeded.
The remaining tolerance was then used to determine the cumulative area that can be
breached and still satiefy TS SR 4.7.8.d.3.

The maximum expected leakage was based on the FSAR value of 500 cfm. Test date from the
most recent performance of SI-264 verified that the leakage into the annulus vas well
within the 500 ¢fm limit. In additiun, the majority of this leakage is from the
Auxiliary Building whicl. would not be classified as ABSCE leakage when a blast door is
open.

reviewed appropriate plant procedures (e.g., Al-4, "Preparation, Review, Approval, and
the Use of Site Procedures/Instructions;" AI-9, "Control of Temporary Alterations
Order;'" AI-19, Part VI: "Modifications; Permanent Design Change Control Program;" and
SQA-119, "Safety Evaluations") to determine if the subject procedures should be revised
to require personnel using these procedures to determine if compensatory measures are
invelved. To ensure that the Auxiliary Building gas treatment system can perform its
design function during various modes of two unit operations, TVA has enhanced SCI-30.2,
Abnormal Operating Instruction (AOI)-6, "Small Reactor Coolant System Leax," AOI-31,
"Abnormal Release of Radiocactive Materizls," and Emergency Operating Instruction E-0
"Reactor Trip or Safety Injection," such that a TACF will not be required to
continuously remove the containment purge system from service during the unit 2 cycle 3
refueling outage. These enhancements ensure that adequate CMs will be tuken to ensure
that the ABGTS will perform its designed function if required and allows for operation
of the containment purge system when required. In addition to the above described
procedure changes, TVA has established requirements for a technical review of all active
CMs on a periodic basis. This review will verify that all the assumptions that were
originally used to justify a particular CM remain valid.

To ensure adequate consideration is given to establishing necessary CMs, TVA has
i

Since Operations persomnel are responsible for implementing almost all CMs, TVA has

established a CM log book in the main control room that contains all active CMs. In
addition, AI-5, "Shift Relief and Turnover," has been revised to require appropriate |
Operations shift personnel to review the active CMs before they assume shift.

To prevent recurrence of this type of event in the future, TVA has implemented design
control procedures which require documentation of quality information and communication
between design organizations and/or operations groups on site. Specifically, Nuclear
Fngineering Procedure (NEP)-5.3, "External Interface Control," establishes controls for
interactions between organizations outside the Division of Nuclear Engineerirg (DNE) to
ensure the appropriate transfer of information necessary to accomplish engineering,
design and related services for TVA.
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CORRECTIVE ACTIONS (continued)

In addition, NEP-5.2, “Review," ensures that reviews done within DNE include an
appropriate Operation and Maintenance data review.

TVA has completed an evaluation of design alternatives for lomg-term corrective action
to address the root cause of this event. TVA has selected the design alternative
described below to be implemented as the long-term corrective action. This modification
will be implemented in accordance with SQN's Integrated Living Schedule.

Interlock Containment Purge System (CPS) with ABI Signal in Auxiliary Instrument Room

(AIR)

Interlock the Vnit 1 and Unit 2 CPSs with the ABI signal to preclude the need for
compensatory measures while opcrating the CPS. If the nonoperating unit's CPS is
operating and an ABI signal is generated, the interlock wiil isolate the system. 1f the
purge system is not operating and an ABI is generated, the interlock will prevent the
system from starting. To eusure that automatic Iisolation of the purge system in au
opersting urit will not causc an Inadvertent opening of the ice condeuser doors, the
inter! 2« #i11 have a manuul armivg switch. If all accecs openings to the operating
unit's containnent are closed, :h:® interlock will be d.sarmed, therebv allowing the
operating unit tu continue to purge ever in the presence of an ABI signal.

This modilication would be accomplished by installing a handswitch and indicator in the

AIR to bypass the ABI interloch on the operating unit to prevent inadverteut opening of

the ice condenser doo.s. The ABI signal would be multiplied in auxiliary relay racks,

and a contact would be wired into the circuits for each of the c¢ontainument and annulus |
ventilation valves to close for an ABI. ‘lso, the fans would be stopped in the same ‘
fashion to protect the air ducts.

ADD 'TIONAL INFORMATION

There “=s been one previous occurrence reported in the ABGTS failing to meet TS SR due
to improper ABSCE boundary control - SQRO-50-327/84053.

COMMITMENTS
|

TVA has selected the design altermative to be implemented as long-term corrective |
|

action. This modification will be i.nplemented in accordance with SQN's Integraced
Living Schedule.

NRC FORM 3864 w.s. OGN
©-83)



