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Mr. J. B. Richard
Senior Vice President, Nuclear
Mississippi Power & Light Company
P.O. Box 23054
Jackson, Mississippi 39205

Dear Mr. Richard:

Subject: Grand Gulf Nuclear Station - Qualification of Accumulators for
Automatic Depressurization System Valves

The NRC staff has reviewed information provided by Mississippi Power & Light
Company (licensee) to verify the qualification of accumulators for Automatic
Depressurization System (ADS) valves. This information was submitted to
demonstrate compliance with requirements in TMI Action Plan Item II.K.3.28
(NUREG-0737). A copy of the staff's safety evaluation is enclosed. (Enclosure 1)

Based on its review, the NRC staff concludes that the ADS valves, accumulators,
and associated equipment and instrumentation meet the requirements in NUREG-0737
for short term operability following an accident. However, insufficient infor-
mation was provided to verify long term operability. For long term post-
accident operability, if the non safety-related instrument air system is not. |

operable, the licensee has proposed that a temporary air supply would be
connected to the safety-related portion of the instrument air supply. The
licensee has calculated a radiation dose of 13 rem per hour at the location in
the auxiliary building where the connection would be made, based on access five
days following an accident. The staff concludes that adequate access to the
location required for the temporary connection has not been demonstrated
because of the high radiation level to which operations personnel may be
exposed for ingress, making the connections, and egress.

To resolve this concern, you should provide the additional information requested
in Enclosure 2. In order to meet the schedule for this review, the additional
information should be provided by April 15, 1985. If you cannot meet this date,
please advise the NRC Project Manager, L. L. Kintner at (301) 492-8358 within

| 7 days of receipt of this letter.
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.The reporting and/or recordkeeping requirements contained in this letter affect
fewer than ten respondents; therefore, OMB clearance is not required under
P.L. 96-511.

Sincerely,

% D zot
Thomas M. Novak, Assistant Director

for Licensing
Division of Licensing

Enclosure:
As stated

cc: See next page
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GRAND GULF

Mr. J. B. Richard
Senior Vice President, Nuclear
Mississippi Power & Light Company
P.O. Box 23054
Jackson, Mississippi 39205

cc: Robert B. McGehee, Esquire The Honorable William J. Guste, Jr.
Wise, Carter, Child, Steen and Caraway Attorney General
P.O. Box 651 Department of Justice
Jackson, Mississippi 39205 State of Louisiana

Baton Rouge, Louisiana 70804
Nicholas S. Reynolds, Esquire
Bishop, Liberman, Cook, Purcell

and Reynolds
1200 17th Street, N.W.
Washington, D. C. 20036

Mr. Ralph T. Lally
Manager of Quality '

Middle South Energy, Inc.
225 Baronne Street
P.O. Box 61000
New Orleans, Louisiana 70161

Mr. Larry Dale, Director
Nuclear Licensing and Safety
Mississippi Power & Light Company
P.O. Box 23054
Jackson, Mississippi 39205

Mr. R. W. Jackson, Project Engineer
Grand Gulf Nuclear Station
Bechtel Power Corporation
Gaithersburg, Maryland 20760

Mr. Ross C. Butcher
Senior Resident Inspector
Route 2, Box 399
Port Gibson, Mississippi 39150

J. Nelson Grace, Regional Admin.
U.S. Nuclear Regulatory Commission,

Region !!
101 Marietta Street, N.W., Suite 2900
Atlanta, Georgia 30323

Mr.1. E. Cross, General Manager
Grand Gulf Nuclear Station
P.O. Box 756
Port Gibsnn, Mississippi 39150
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~ b Enclosure 1

SAFETY EVALUATION

TMI ACTION PLAN II.K.3.28 VERIFY QUALIFICATION

OF ACCUMULATORS ON ADS VALVES

GRAND GULF NUCLEAR STATION, UNITS 1 AND 2

DOCKET NOS. 50-416/417

1.0 Background

Safety analysis reports' claim that air or nitrogen accumulators for the
automatic depressurization system (ADS) valves are provided with sufficient
capacity to cycle the valves open five times at design pressures. GE has also
stated that the emergency core cooling (ECC) systems are designed to withstand
a hostile environment and still perform their function for 100 days following
an accident. Licensees and applicants must demonstrate that the ADS valves,
accumulators, and associated equipment and instrumentation meet the
requirements specified in the plant's FSAR and are capable of performing their
functions during and following exposure to hostile environments, taking no
credit for non-safety-related equipment or instrumentation. Additionally, air
(or nitrogen) leakage through valves must be accounted for in order to assure '

that enough inventory of compressed air is available to cycle the ADS valves.
If this cannot be demonstrated, it must be shown that the accumulator design
is still acceptable.

2.0 Discussion

The commitment to satisfy the requirement of TMI Action Item II.K.3.28 for
Grand Gulf Nuclear Station, Units 1 and 2 is discussed in the following
submittals:

A. Mississippi Power and Light Company (MP&L) letter from L. F. Dale to
H. R. Denton (NRC), dated october 24, 1983.

B. Mississippi Power and Light Company (MP&L) letter from L. F. Dale to
H. R. Denton (NRC), dated December 20, 1982.
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C. Mississippi Power and Light Company (MP&L) letter from L. F. Dale to
H. R. Denton (NRC), dated October 18, 1982.

D. Mississippi Power and Light (MP&L) letter from L. F. Dale to
H. R. Denton (NRC), dated January 30, 1985.

3.0 Demonstration of Operability

3.1 The ADS valves and their accumulators, receivers and associated

components are a part of the Nuclear Boiler System which is safety related.
Normal pneumatic supply to the receivers is from the plant Instrument Air
System with pressure being increased to ADS service requirements by either of
two full capacity booster compressors. The Unit 1 instrument air compressor
normally supplies all Unit 1 instrument air requirements; however, either of
two service air compressors or the Unit 2 instrument air compressor can be
used to back up the Unit 1 instrument air compressor. The Instrument Air
System, including the booster compressors, is not a safety-related system
except for penetrations to the auxiliary Buf1 ding, Containment and Drywell,
isolation valves, piping between isolation valves, and piping frem the
containment isolation valves to the ADS air receiver tanks.

Each ADS valve is provided with two accumulators to assure operability follow-
ing a loss of instrument air. Makeup to the accumulators is provided by four
air receivers. Two air receivers supply the accumulators associated with the
four ADS valves on steam lines A and C These receivers also supply the
accumulator for the low-low set valve (non-ADS valve). The two remaining

receivers supply the accumulators for the four ADS valves on steam lines B and
;

D. The loss of one Division of ADS valves will not prevent the safe shutdown

of the unit. For BWR/6's, only three of the ADS valves in one division r.eed
to function in order to meet short-term demands and the functional operability

; of only one ADS valve will fulfill longer term needs. Long term post-accident

makeup to the ADS System will be provided by restoring the operability of the
Instrument Air System or, if this cannot be done, by connecting a temporary
air supply to a connection in the safety-related position of the instrument
air supply. The ADS accumulators and receivers assure a post-accident

t
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pneumatic supply is available to the ADS valves for a period of time sufficient
to reestablish the operability of the Instrument Air System or connect a
temporary air supply for long-tem makeup. However, the long term ADS supply
makeup connection is located in the auxiliary building in an area where the
calculated radiation dose is approximately 13 REM / HOUR, based on access 5 days
following an accident.

3.2 An ADS pneumatic system leakage rate of 1.0 SCFH was assumed for each ADS
valve on the system. This leakage rate has served as the basis for sizing the
ADS accumulators and receivers. One accumulator on each ADS valve is sized to
provide at least two actuations against 70% of drywell design pressure. The

second accumulator on each Main Steam Line Relief Valve (MSRV) is sized to
provide at least one relief actuation against normal drywell pressure. The
ADS receiver and accumulator system has been analyzed assuming DBA '.emperature

and pressure profiles and a leakage rate of 1.0 SCFH for each MSRV. For the
worst case of five valves (including one low-low set valve) on one division,
the pneumatic system is capable under post-accident conditions of neaviding
two actuations for each ADS valve and then holding the ADS valves open for at
least five days.

Previous descriptions in the FSAR and earlier letters irdicated that the
system was designed to provide three actuations of each TDI valve over a
minimum period of seven days. After further evaluation for post-LOCA
operation, the system capability has been calculated to be two actuations of
each ADS valve and then holding the valves open for five days.

3.3 A pneumatic system leakage rate of 1.0 SCFH for each MSRV on the system
was assumed as the design basis for the ADS pneumatic supply system. This

leakage rate is large enough to account for the effects of a harsh environment
and for leakage sources other than the MSRV's themselves.

The MSRV's were purchased with a maximum allowable actuator leakage rate of
0.2 SCFH. Qualification testing (Dikkers Technical Report TAO-313-GH,
Revision 1, included in NUPEG-0588 Equipment Qualification Central Files)
recorded a maximum actuator leakage rate of 0.053 SCFH following radiation

%"a+.
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aging, thermal aging, mechanical aging, vacuum ambient and emergency ambient
testing. Similar testing conducted by GE recorded less than 0.02 SCFH
actuator leakage during thermal aging and thermal transient testing as well as
after radiation aging, thermal aging, thermal transient, mechanical aging,
external pressurization, dynamic aging and seismic tests. A thermal effects
analysis completed by GE has also indicated that actuator leakage should not
significantly increase during harsh environment conditions.

All other components in the ADS pneumatic supply system, including check
valves, drain valves, accumulators, receivers, flexible metal hose and relief
valves, have been reviewed for the effect of harsh environment on leakage.
This review indicates that the materials used are suitable for the expected
post-accident conditions, and the corditions will not cause a significant
increase in leakage from the penumatic supply system.

3.4 The ADS accumulator system air pressure is recorded once every 24 hours
while in Operational Conditions 1, 2 and 3 with reactor steam dome pressure
greater than 135 psig. The pressure indicator is calibrated every 18 months
to ensure its accuracy. Although there are no alarms associated with the ADS
accumulator system, there is an irstrument alarm on the discharge of the
booster compressor which will warn the control room operator of problems which
could lead to a loss of pressure in the ADS accumulators (see FSAR Figure

9.3-1). In addition, MPAL has committed (see MP&L letter AECM-82/0510, dated

October 26,1982) to install instrumentation to monitor ADS air receiver
pressure prior to startup following the first refueling outage.

3.5 Grand Gulf Nuclear Station does not use the terminology " backup system"

in association with its ADS air system. However, the ADS receiver and

accumulator system is leak tested every 18 months per commitments in MPAL
letter AECM-82/510, dated October 26, 1982 and AECM-82/581 dated December 20,

1982. The test consists of pressurizing the receivers and accumulators to a
given pressure, venting the instrument air supply piping and then monitoring
the pressure decay over a given time period. From this data, a seven day

system pressure is extrapolated and verified to meet minimum requirements of
110 psig. The seven days has been used as the leakage test time period in
order to maintain consistency with earlier licensing commitments. Field tests
have shown that with the ADS air system at 110 psig, each ADS valve can be

actuated three times against 70% of drywell design pressure.

_. _ _ - _ _ _ _ _ _ _ _ - - _
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3.6 The following fi. ems are expected to be included in the proposed technical
specifications which will be submitted in time for the NRC review and

approval prior to resuming operation after the first refueling outage:

A. ADS test frequency - 18 months.

B. An allowable extrapolated pressure is specified in lieu of an allowable
leakage rate.

C. Actions - with either ADS receiver / accumulator system inoperable, be in at
least HOT SHUTDOWN within the next 12 hours and reduce reactor steam dome
pressure to less than or equal to 135 psig within the following 24 hours.

3.7 The electrical components important to safety for these valves are t>eing
environmentally qualified to Category I (IEEE 323-1971) requirements as
indicated in the NUREG-0588/10CFR50.49 equipment list provided by MP&L letter
AECM-83/0381 dated August 25, 1983 and as documented in the Grand Gulf Nuclear

Station electrical equipment qualification central files. Components of the
ADS receiver and accumulator systems were designed for anticipated normal and
accident plant conditions, and they are constructed of materials ruitable for
these environments. The functional capability of the mechanical components is
supported by qualitative evaluation.

3.8 The accumulators, air receivers, associated valves and al: the

interconnecting air system piping from the isolation valve rutside containment
to the ADS vah 3 are designed to the requirements of ASME Section III, Class
2 and 3, as applicable, and are Seismic Category 1.

4.0 Evaluation

4.1 The licensee states that the one accumulator o, each ADS valve is sized

to provide at least two actuations against 70% of drywell design pressure and
that this condition exists for five to seven days, depending on post-accident
environmental conditions. This statement satisfied the staff concerns
regarding the capability of cycling the ADS valve using only the accumulators
and the length of time they are capable of performing their function following
an accident.
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The long-term capability of the system has not been proven. The primary
source of air is from a non-safety grade instrument air system. Although
temporary connections exist in the Auxiliary Building in a safety grade portion
of the ADS, it is located in a potentially high radiation area. Reference D
states that the ". . . calculated radiation dose in this area due to direct
shine through the penetrations is approximately 13 rem /hr, based on access 5
days following an accident."

Therefore, the staff concludes that short-term operability has been verified,
and that the long-term operability has not since credit is being taken for a
non-safety grade system, and radiation levels prevent the hookup of a
portable gas system.

4.2 The allowable leak criteria of SCFH leak rate, is based on SRV purchased
specification leak rate of 0.2 SCFH, qualification testing results of 0.053
SCFH and a minimum pressure of 110 psig at the end of a seven day period.
Field tests have shown that at these conditions each ADS valve may be actuated
three times against 707. of the drywell design pressure. The licensee's
discussion in this area addresses the staff's concerns and is acceptable.

4.3 The licensee has developed plant procedures for periodic surveillance and
leak testing of the ADS accumulator system and the associated alarms and
instrumentation. The discussion presented in this area satisfies the staff's
concern and is acceptable.

4.4 The licensee has provided statements acceptable to the staff confirming
the following:

1. That the ADS valves, accumulators, and piping out to and including the
outboard isolation valve are seismically and environmentally qualified.

2. That the accumulators and associated equipment'are capable of meeting the
requirements for short-term operability only, during and following an
accident situation, while taking no credit for non-safety-related
equipment and instrumentation.
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The licensee will have satisfied the staff's concerns of the following areas
when they are incorporated into the technical specifications:

|

A. ADS leak test frequency

B. Allowable leak rate
C. Actions to be taken, should the leakage rate be exceeded.

5.0 Conclusion

Based on the information provided by the licensee and summarized in Section 3,
and the evaluatinns performed as highlighted in Section 4, the staff concludes
that the Grand Gulf Nuclear Station has verified shcrt-term qualification only
for the accumulators on the ADS valves. The long-term capability has not been
demonstrated as stated in Section 4.1. Therefore, the staff concludes that

the Grand Gulf Nuclear Station has not satisfied all of the requirements of
TMI Action Item II.K.3.28 and nost provide additional information to assure
long term ADS accumulator capability.
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Enclosure 2

REQUEST FOR ADDITIONAL INFORMATION REGARDING TMI ACTION PLAN

ITEM II.K.3.28 (NUREG-0737)

Provide additional information for the long term ADS pneumatic supply make up
connection, including the estimated personnel dose expected to be incurred for
this activity. Indicate the exposure rates involved, the number of personnel
required to accomplish the task, the duration of activities within the radiation
field, the individual personnel doses incurred, and how often the activity would
have to be conducted during the course of the accident. Also, include a dis-
cussion of any protective measures, use of shielding, geometric arrangment or
remote handling expected to be utilized during the activity to ensure that
occupational radiation doses will be ALARA.

As an alternative to estimating personnel doses in the harsh post-accident
radiation environment, the ADS pneumatic supply make up connection may be
located outside of the auxiliary building. This alternative has been found
acceptable by the staff on several facilities. As required by NUREG-0737
Item II.K.3.28, only safety-related piping and equipment may be used to
demonstrate this capability.

.

!

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _


