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ATTACHMENT 1

JUSTIFICATION FOR INTERIM OPERATION

BOP EQUIPMENT

Equipment reviewed and justification for interim operation is attached.

) A M-257.0/M-258.0 Air Operated Butterfly Valves

2. M-141.1 Safety Relief Valves




JUSTIFICATION FOR INTERIM OPERATION

NAME : 24" AOV Butterfly Valve
36" AOV outterfly Valve
30" AOV Butterfly Valve

r44-F116, F117, F118, F119
P44-F120, F121
P44-F122, F123

SPECIFICATION: 9645-M-257.0
NAME : 10" AOV Butterfly Valve - G41-F019, FO045
SPECIFICATION: 9645-M-258.0

SAFETY FUNCTION:

Valves are secondary con.ainment (Auxiliary Building) isolation valves.

FAILURE MODES:

Fail Open "
Fail Closed X
Loss of Power i
Loss of Air X
Loss of Pressure Integrity ol M,
Loss of Structural Integrity A

FAILURE EFFECT:

A. Effect on Primary Use

Loss of air or power will - use valve to fail closed, which is the
"fail safe" position.

Seismic loading could possibly deflect valve so as to prevent
closure which could produce a condition where allowable off-site
radiation level would be exceeded.

B. Secondary Effect

None

DISCUSSION AND CONCLUSION:

Stress analyses indicate that valve components will not be overstressed
due to design seismic accelerations (3g's).

M3D4



DISCUSSION AND CONCLUSION: (Continued)

Valve vendor statement of December 14, 1981, certifies that the vendor
does not differentiate in design between active and non-active valves.
Statement certifies the structural integrity of the valves (See
Attached).

For similar valve assemblies which were tested to demonstrate
operability, no design modificatons were macde and valves successfully
pasced testing.

Therefore, based upon engineering judgement, the current valves can
perform their safety function, and interim operation with these valves
poses no safety hazard.
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TELEPHONE 312-844 9000 ' TELEX 720424

HENRY PRATT COMPANY

creative engineering for fluid systems
401 BOUTH HiGHLANL AVENUE - AURORA, ILLINOIS 60607

December 15, 1981

BECH L POWER CORP.

% 4

7V
DEC 1 & 1061

Bechtel Power Corporation
15740 Shady Grove Road
Gaithersburg, MD 20760

ATTN: Mr. R. S. Trickovic
Project Engineer

JOB NO. 9645
SUBJ: Grand Gulf Nuclear Station

P.0. 9645-M-257/258,

Revisions 30 and 36 Respectively

HPCo S.0. D-28579
Gentlemen:
In accordance with the above referenced order, enclosed plezse
find one (1) copy of Henry Pratt certification of nonactive
valve assemblies.

Should you have any questions or need additional ir“ormationm,
please let us know.

Very truly yours,
HENRY PRATT COMPANY
f?.. o b

Roger D. Nelson
Tuclear Project Manager

KDN/clt

Enclosure
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TELEPHONE 312-844 4000 - TELEX 720424

AIENRY PRATT COMPANY ’

] creative engineering for fluid systems
401 SOUTH HIGHLAND AVENUE - AURORA. ILLINOIS 80807

December 14, 1981

SUBJECT: Bechtel Grand Gulf Project
Seismic Analysis Report for Active & Non-Active
Valve Assemblies

Reference: Pratt Job Numbers D-0073-1, D=0073-2
D-0073-3, D-0089-1

Henry Pratt Company does not differentiate between active

and non-active in the structural design of nuclear butterfly
valves. In view of the fact that the active valve assemblies
are already found to be adeguate for the specified loading
conditions on the basis of the functional qualification reports
already approved by Bechtel Power Corporation, and that the
Bechtel approved seismic analysis reports for both active and
non-active valve assemblies demonstrate the structural integrity
of those valve assemblies for conditions more severe than
required in the specifications, we hereby certify that the
structural integrity of both the active and non-active valve
assemblies are considered adequate for their specified service
conditions.

&

o, ¢

V" 30860 ¥ %

{ REGISTERED °. 1 Wm
i PROFESSIONAL : . B, Washburn

*".... ENGINEER ‘g f : Senior Test Engineer

s%.. . ",f
\‘hwlilunéﬁﬁ’égr
""uu!nmu“““\“ Certifi»:d By: V%

. V. Ballun, P.E.
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JUSTIFICATION FOR INTERIM OPERATICN

NAME : RHR Heat Exchanger Safety Relief Valve;
E12-F055A, B

NAME : Excess Flow Regulating Valve for Fuel 0il
System; P75-F026A, B

SPECIFICATION: 9645-M-141.1

MANUFACTURE/MODEL WO.:  Lonergan/DB-52Q/LCT-20

rUNCTION:

A.  RHR Heat Exchanger SRV

The E12-F055 safety relief valve provides overpressure protection
for the RHR heat e:changers and associated piping during the steam
condensing mode of operation. However, it should be noted that
while the RHR heat exchangers are safety related, the steam
condensing mode of operation is not.

B. Fuel Oil System Excess Flow Regulating Valve

The P75-F026 valve functions as an excess flow regulating valve for
diesel fuel during operation of a diesel generator.

DISCUSSION AND CONCLUSION:

The subject valves (E12-F055 and P75-F026) have been procured by MP&L as
ASME Code valves. The E12-F055 valve was procured as a Class 2 valve.
The P75-F026 valve was procured as a Class 3 valve.

The E12-F055 valve is a 6" relief valve and the P75-F026 valve is a 1%"
relief valve. These valves are simple in terms of their design and
construction. Furtlermore, the function of thecse valves is such that
they are in use intermittently; i.e., the F055 valve provides
overpressure protection for the RHR heat exchangers and associated
piping during the steam condensing mode of operation (note that while
the RHR heat exchangers are safety related, the steam condensing mode of
operation is not), and the F026 valve functions as an excess flow
regulating valve for diesel fuel during operation of a diesel generator.

Although the required input lcading is specified as 3.0 g's, the subject
valves were analyzed for a static load of 6.0 g's. The resultant
stresses are much lower than the code allowables and the calculated
natural frequencies are much greater than the required 33 Hz.

In the initial procurement hese valves, operability was not
specified as a requirement. Normally, operability of these valves would
be demonstrated prior to power ascension. The operability testing for
these valves will be completed by December 1982. Attached is the
operability test plan and the valve data sheets.
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DISCUSSION AND CONCLUSION: (Continued)

Therefore, based upon engineering judgement and the above discussion,
the subject valves can perform their intended safety function, and
interim operation witl these valves poses no safety hazard.
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Operability Test Plan

The valve to be tested should be installed in a suitable test facility
simulating the plant installation. A static load shall be applied through the
center of gravity of the valve. The static load shall be equal to six times
the valve weight applied in a direction parallel to the valve discharge nozzle
centerline and six times the valve weight in a direction perpendicular to the
valve discharge nozzle centerline applied simultaneously (Note-A resultant
force that will apply a load equivalent to the loads specified above may be
used in lieu of the specified loads). See Figure 1.

While the valve is statically loaded in accordance with the above paragraph,
the valve inlet shall be pressurized to the differential set pressure.* The
differential set pressure is defined as the pressure differential between the
set pressure and the constant, superimposed back pressure. These values can
be found on the valve data sheets (Appendix Q of Specification 9645-M-141.1).
Under this static loading condition, the valve shall be verified to open at
the differential set pressure. After this verification, the static load shall
be removed from the valve. The valve shall then be pressurized to the
differential set pressure to ensure that it will open. Following the test,
the valve shall be inspected to ensure that it has not been damaged.

*Note - For this test, the differential set pressure will have to be
compensated for if there is a temperature difference between the testing fluid
and the operating fluid normal temperature.
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ATTATHMENT 2

JUSTIFICATION FOR INTExIm OFeRATICN

NSSS EQUIPMENT

Equipment reviewed and justification for interim operation is attached.

1. B21-F022/F028 Main Ste. . Line Isolation Valves

2. C11-Fo09 CRD Solenoid Valve

3. E12-B001/B002 RHR Heat Exchangers

4., E22-F001/F004/F010 HPCS Valve Actuators
F011/F012/F015/F023

5. F11-E014, F15-E003/E005 Fuel Handling and Auxiliary Platforms

6. F16-E006 In-Vessel Rack

7. F16-E009 Defective Fuel Storage Container
8. B21-R005/R009 Pressure Indicator

9. EI12-N025A, B Conductivity Cell

10. E22-5001/S002/S003/S004 High Pressure Core Spray:
- Diesel Generator
- Motor Control Center

- Transformer
- Switchgear
11. C41A-S01 Switch
12. E12A-5S03 Switch
13. E12A-S57 Switches
E21A-S07
E22A-S03
14. E21A-S06 Switch
15. E22B-S02/S07/S09/ Switches
S$10/515/S16
16. E51A-S15 Switch
17. H13-P855/P856/P864/ BOP/PGCC Panels
P870/P871/P872/
P877/P878
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JUSTIFICATION FOR INTERIM OPERATION

NAME : Main Steam Isolation Valve
MPL: B21-F022/F028
SAFETY FUNCTION:

To close main steam lines in order to isolate containment from reactor
building.

FAILURE MODES:

Fail Open =
Fail Closed _X
Loss of Power &
Loss of Air X

Loss of Pressure Integrity
Loss of Structural Integrity X
Distortion of Mounting

FAILURE EFFECT:

A. Effect on Primary Use

Loss of air causes the MSIV to fail closed, which is the fail safe
condition.

Bending yoke rods could cause binding so as to prevent closure.
B. Secondary Effect
Failing closed scrams reactor which is fail safe.

DISCUSSION AND CONCLUSION:

The main steam isolation valves are designed to be "fail safe" such that
the yoke rod springs of the actuator will close the valve if the
pneumatic supply is lost.

The Grand Gulf 28" MSIV assemblies are structurally similar to a 26"

assembly that was qualified by a generic test. This test found the
measured stresses at the base of the test specimen yoke rods
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DISCUSSION AND CONCLUSION: (Continued)

to be about 30% of the material yield stress when subjected to seismic
loads that were approximately twice those predicted for Grand Gulf.

A study was performed to identify the differences between the two MSIV
assemblies and predictive calculations were performed to determine the
effect of these differences on stresses at the base of the MSIV yoke
rods. The results of this evaluation predict the stresses at the base
of the MSIV yoke rods will be less than 50% of yield stress. It is
concluded, therefore, that the MSIV yoke tubes will not suffer permanent
deformation that could prevent valve closure due to binding.

Therefore, based upon engineering judgement, the current valves can

perform their safety function, and interim operation with these valves
poses no safety hazard.
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JUSTIFICATION FOR INTERIM OPERATION

NAME : CRD Solenoid Valve

MPL: C11-F009

SAFETY FUNCTION:

To open, permitting air to vent from the air supply header which
closes the CRD vent and drain valves.

FAULURE MODES:

Fail Open X
Fail Closed X
Loss of Power X

Loss of Air

Loss of Pressure Integrity

Loss of Strucctural Integrity X
Distortion of Mounting

FAILURE EFFECT:

A. Effect in Primary Use
Loss of structural integrity might cause the valve to fail
closed. Should this occur the CRD vent and drain valves
would remain open permitting the scram discharge volume
to drain continuously to the suppression pool.

B. Secondary Effect
None

DISCUSSION AND CONCLUSION:

The CRD solenoid valve used in Grand Gulf is identical to the valve
gualified by test for use in the W.l.. Zimmer and LaSalle County
plants. The test specimen was subjected to loads greater than those
required to qualify this valve model for use in Grand Gulf. Work

is currently urderway to obtain the necessary test report to prevare
an updated SQRT form for this component.

Therefore, interim operation with this component does not pose a
safety hazard.



JUSTIFICATION FOR INTERIM OPERATION

NAME : RHR Heat Exchanger

MPL: E12-B001/B002

SAFETY FUNCTION:

To remove decav heat from the reactor.

FAILURE MODES:

Fail Open

Fail Closed

Loss of Power

Loss of Air

Loss of Pressure Integrity

Loss of Structural Integrity
Distortion of Mounting X

FAILURE EFFECT:

A. Effect on Primary Use
Support structure could yield, under excessive seismic loads,
causing heat exchanger nozzles to pick un additional load.
If nozzles pick up additional load, they too might vield.
However, pressure integrity and heat removal cavability would
be unimpaired.

B. Secondary Effect
None

DISCUSSION AND CONCLUSION:

The Grand Gulf RHR heat exchangers are subject to seismic loads
only and were not reanalyzed during the Grand Gulf New Loads
Program. The current analysis of the (rand Gulf heat exchangers
is not in conformance with the methodoiogy reaquirements of the
SQRT Program and will, therefore, be reanalyzed to comnly with
SORT requirements.



DISCUSSION AND CONCLUSION: (Continued)

An analysis performed on a structurally similar, but slightly longer,
RHR heat exchanger resulted in adequate stress margins with a seismic
loading twice that required for Grand Gulf.

Refined dynamic analysis of heat exchangers from other plants have shown
the original stress analysis results to be conservative. Since these
heat exchangers are structurally similar to those in the Grand Gult
plant, the results of the analysis should satisfy SQRT requirements with
greater margins than are shown by the current analysis.

Therefore, based upon reasonable engineering judgement, interim
operation with the Grand Gulf RHR heat exchangers does not pose a safety
hazard, as the equipment will remain functional during and after a
seismic event.
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JUSTIFICATION FOR INTERIM OPERATION

NAME : HPCS Valve Actuators
MPL: E22-FO01/F004/F010/F011/F012/F015/F023
SAFETY FUNCTION:

To open or close valves in the high pressure core spray system, in order
to line up the system for injection of high pressure cocoling water into
the reactor.

FAILURE MODES:

Fail Open 2 () o
Fail Closed e
Loss of Power _X
Loss of Air

Loss of Pressure Integrity
Loss of Structural Integrity
Distortion of Mounting

FAILURE EFFECT:

A. Effect on Primary Use

Failure of valves to open or close, as required, could result in
failure to inject high pressure cooling water into the reactor.

B. Secondary Effect
Failure of HPCS to operate under emergency conditions would cause
the automatic depressurization system (ADS) to function, reducing
reactor pressure to a level where the low pressure core spray
system (LPCS) would supply the required cooling water.

DISCUSSION AND COMCLUSION:

The HPCS valve actuators for E22-FO01/F010/F011/F012/F015/F023 are all
SMB/SB model actuators manufactured by Limitorque Corporation.

Limitorque Corporation designs their actuators according to the "family"
concept wher “n different sized actuators of the same family have

similar st levels and mechanical responses. Limitorque Corporation
has perfor . an extensive series of successful seismic qualification
tests on the SMB/SB family of actuators. The above listed HPCS actuators

RWH:1m/13U-5
2/19/82



DISCUSSION AND CONCLUSION: (cont'd)

all fall within this family, and are bounded by the existing successful
test data. A1l that remains to be done is to document this fact.
Therefore, these actuators would not be expected to fail under the
seismic levels expected at Grand Gulf. Even if they did, the backup ADS
and LPCS systems would provide emergency cooling water.

The HPCS valve actuator for E22-F004 has a motor brake which has not
been subjected to seismic testing. However, the difference in the
weight of actuators with and without brakes is not considered
significant. Therefore, the test data for actuators without brakes can
be used for the actuator with a brake with a high degree of confidence,
pending replacement of this actuator with a brakeless model. This
confidence is augmented by the fact that even if the brake should happen
to contribute to failure, the backup ADS and LPCS systems would provide
emergency cooling water.

Therefore interim operation with these actuators does not pose a safety
hazard.

RWH: 1m/13U-6
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DISCUSSION AND CONCLUSION: (Continued)

The initial handling of irradiated fuel assemblies containing
significant amounts of fission products will not occur until
the first refueling outage which typically occurs about 1%
years after the plant commences full power commerical overation.

The reanalysis of the fuel handling and auxiliary platforms

will be completed before December 1982, therefore ample time

is available to gualify the Grand Gulf platforms to SORT criteria.
Based on structural similarity to other platforms which have

been analyzed dynamically and qualified to larger dynamic loads,
the results of the Grand Gulf platform analyses should demonstrate
compliance to SQRT criteria without modifying the equipment.
Therefore, interim operation with the fuel handling and auxiliary
platforms does not pose a safety hazard.



JUSTIFICATION FOR INTERIM OPERATION

NAME: In-Vessel Rack
MPL: F16-E006

SAFETY FUNCTION:

Support fuel bundles inside reactor during refueling.

FAILURE MODES:

Fail Open

Fail Closed

Loss of Power

Loss of Air

Loss of Pressure Integrity

Loss of Structural Integrity X
Distortion of Mounting X

FAILURE EFFECT:

A, Effect on Primary Use
Loss of structural integrity, or distortion of mounting, could
permit up to four fuel bundles to fall down upon the top of the
reactor core during refueling.

B. Secondary Effect

None

DISCUSSION AND CONCLUSION:

The in-vessel rack is used during refueling outages only, therefore

the first use of this rack for holding irradiated fuel assemblies

having a significant fission product inventory would not occur until
approximately 1% years after commencing full power commercial operation.

Reanalysis of the in-vessel rack is expected to be complete by De-
cember 1982, therefore ample time is available before the first refuel-
ing outage to bring this equipment into compliance with SORT criteria.
Even if it is not cualified prior to the first refueling outage, ‘
refueling operations could be performed without the use of this rack
since it is not essential to this operation but, rather, provides a
convenient in-vessel parking place for components when disassembling
one control cell.

Therefore, interim operation prior to qualification of the in-vessel
rack poses no safety hazard.



JUSTIFICATION FOR INTERIM OPERATION

NAME : Defective Fuel Storage Container
MPL: F16-E009

SAFETY FUNCTION:

To isolate defective fuel bundles stor2d in the spent fuel pool.

FAILURE MODES:

Fail Open

Fail Closed

Loss of Power

Loss of Air

Loss of Pressure Integrity

Loss of Structural Intearity X
Distortion of Mounting

FAILURE EFFECT:

A. Effect on Primary Use

Loss of structural integrity could permit defective fuel bundles
to fall to the bottom of the spent fuel pool during transfer.

B. Secondary Effect
None

DISCUSSION AND CONCLUSION:

The defective fuel storage container is used to isolate one defective
fuel assembly in the spent fuel pool, thereby minimizing contamination
of the surrounding water, stored fuel, and other equipment. The con=-
tainer rests on the bottom of the defective fuel storage rack. 1In
addition, when shipping a defective assembly, it is enclosed in this
container and then placa2d into the shipping cask.

The equipment would not be in use until a defective irradiated fuel
assembly is discharged from the Grand Gulf reactor core and this event
should occur no earlier than the first refueling outage. Qualification
of this container to SQRT criteria is expected to be complete before
December 1982, well in advance of its first potential usage. There-
fore, interim operation prior to qualification of the defective fuel
storage container does not pose a safety hazard.



JUSTIFICATION FOR INTERIM OPERATION

NAME : Pressure Indicator
MPL: B21-R005/R009

SAFETY FUNCTION:

To maintain pressure integrity so as not to release radio-
active steam outside of the primary containment building.

FAILURE MODES:

Fail Open
Fail Closed
Loss of Power

Loss of Air

Loss of Pressure Integrity X

Loss of Structural Integrity X

Distortion of Mounting

FAILURE EFFECT:

A. Effect on Primary Use
Loss of pressure integrity could release radioactive
steam outside the primary containment. The result
would be a small leak, which would be detected by
the Leakage Detection System.

B. Secondary Effect
None

DISCUSSION AND CONCLUSION:

Since these instruments are not required for safety, they
will be valved out whenever readings from the pressure
indicators are not necessary. This insures that no leakage
could occur should these instruments fail. Additional
measures, such as locking the valves closed or complete
instrument remcval and the lines capped, will be instituted
as determined necessary by station staff to insure pressure
boundary integrity.



Rowever, shonlid a failure ocumr during the time the instru-
ments are pressarized, the following is required.

These pressure indicators are passive pressure integrity
devices. Failure during the low dynamic loading expected
at Grand Gulf is not anticipated, based on stress analyses
perfocmed on similar deyices. 2wen if failure should occur,
the results would be a small Jeak which would be detected
by the Leakage Detection System. The operator would then
take action to isolate the lsak arqd initiate repairs. No
threat to the public safety would be involved.

Thevefore, interim operation with these pressure indicators
oses no safety hazard.



JUSTIFICATION FOR INTERIM OPERATION

NAME : Conductivity Cell

MPL: E12-NG25A, B

SAFETY FUNCTION:

To maintain pressure integrity during operation of the
RHR system.

FAILURE MODES:

Fail Open

Fail Closed

Loss of Power

Loss of Air

Loss of Pressure Integrity X
Loss of Structural Integrity

Distortion of Mounting

FAILURE EFFECT:

A. Effect on Primary Use

Loss of pressure integrity could result in spraying
contaminated water in the Auxiliary Building.

B. Secondary Effect
None

DISCUSSION AND CONCLUSION:

The pressure boundary associated with the conductivity cell
consists of a 1" valve, a 1" pipe nipple, a 6" section of 1"
pire, and a fitting with a 3/8" hole through which the sheathed
electrical cable of the conductivity cell passes. The assembly
has been hydrostatically tested to 625 psig, which is more than
twice the maximum operating pressure.



DISCUSSION AND CONCLUSION: (Continued)

Seismically induced stresses at the seal between the sheathed
cable and the fitting will be negligable since the cornecting
cable external to the pressure boundary is enclosed in flexible
conduit. Therefore, the hydrostatic test assures adequate
margin for this portion of the pressure boundary.

The critical comvonent in the conductivity cell pressure
boundary is the 1" nipple that connects the assembly to the
RHR piping. The niprle will be subjected to bending stresses
during a seismic event due to the cantilevered mass of the
valve and, to a lesser degree, the 1" pipe section.

The actual mass of the valve is not given in data currently
available, therefore, a harmonic analysis was performed to
determine a conservative value for an allowable valve mass.
The analysis assumed a dynamic load factor of 25 and a nipple
fabricated from Schedule 40 pipe. The results of this very
conservative analysis indicate that the valve mass would have
to be over 20 pounds for the nipple to fail. Based upon data
found in valve manufacturers catalogs, a similar valve in the
600 pound class would weigh 11 pounds. It is concluded that
the nipple may yield but will not fail. Thus there will be
no loss of pressure integrity and interim operation prior to
qualification of the conductivity cell poses no safety hazard,
nor shall it hinder the safe shutdown of the plant.



JUSTIFICATION FOR INTERIM OPERATION

NAME : High Pressure Core Spray - Diesel Generator
- Motor Control Center
- Transformer
- Switchgear

MPL: £22-5001/5002/5003/5004

SAFETY FUNCTION:

To provide emergency power to the high pressure core spray pump motor.

FAILURE MODES:

Fail Open .
Fail Closed A .
Loss of Power Xk
Loss of Air

Loss of Pressure Integrity
Loss of Structural Integrity X
Distortion of Mounting X

FAILURE EFFECT:

A. Effect on Primary Use

Failure of the HPCS diesel generator, motor control center,
transformer or switchgear could result in failure to inject high
pressure cooling water into the reactor.

B. Secondary Effect

Failure of HPCS to operate under emergency conditions would cause
the automatic depressurization system (ADS) to function, reducing
reactor pressure to a level where the low pressure core spray
system (LPCS) would supply the required cooling water.

DISCUSSION AND CONCLUSION:

The Grand Gulf high pressure core spray diesel generator, motor control
center, transformer and switchgear experience only seismic loads and
were therefore not reanalyzed during the Grand Gulf New Loads Progran.
Reevaluation to the SQRT criterie has not yet been completed. However,
similar equipment has been seismically qualified to the IEEE-344-1971

RWH: 1m/13U-12
2/19/82



DISCUSSION AND CONCLUSION: (cont'd)

criteria with substantial margins. This equipments, therefore, would
not be expected to fail under the seismic loads expected at Grand Gulf.
Even if they did, the backup ADS and LPCS systems would provide backup
emergency cooling water.

Therefore, interim operation with this equipment poses no safety hazard.

Relbiz 1m/13U-13
2/19/82



JUSTIFICATION FOR INTERIM OPERATION

NAME : Switch

MPL: C41A-501

SAFETY FUNCTION:

To start and stop the standby ligquid control (SLC) system pump, anc
to open and close SLC valves.

FAILURE MODES:

Fail Open X
Fail Closed X
Loss of Power

Loss of Air

Loss of Pressure Integrity
Loss of Structural Integrity
Distortion of Mounting

FAILURE EFFECT:

A, Effect on Primary Use

1) Fail and Oven Contact - System will stop functioning if it
has been actuated. The pump and the storage tank outlet
valve will be stooved or closed, although the explosive valve
will remain oven. The pumo discharge pressure indicator and
the storage tank level indicator can be used, along with the
pury» status light, to determine the failure of the system.
The! operator can then restari. the system by the following
altfrrnatives:

y

4) !Turn the SOl switch again.

b) :Try other redundant switch for other loon.
c) - If all above fail, turn switch SO3 to open the storage
tank outlet valve, then go to local panel to start the
.appropriate ourp.

L I ]

]

2) Fail and Close Contact - System (oumo, valve) will be
act-ated; 1.e., nump started, explosive valve fired, and
storage tank outlet valve opened. The operator does not
nee:l to overate the switch to start the svstem, if the
system is recuired for operation.




FAILURE EFFECT: (Continued)

B. Secondary Effect
None

DISCUSSION AND CONCLUSION:

This switch is the same as those used for E12A-S03, E21A-S06, and
E51A-S15 with the exceotion that it is key locked in the open
position. The most reasonable failure mode would be chatter of

the soring loaded contacts which will not be present in the post
seismic environment when this system is more likely to be initiated.
Even in the event of total failure of the switch, redundant pump
start capability is availiable at a local control panel.

Further justification is provided by test results published by the
manufacturer that indicate that this device has been cualified to
response spectra that envelop the reaquirements for the Grand Gulf
installation. A copy of the complete test report is being reauested
and it is anticipated that these results will demonstrate aqualif-
ication of this switch to SORT requirements.

Based upon the information presented above, it is concluded that
interim operation with this switch poses no safety hazard.



NAME :

MPL:

JUSTIFICATION FOR INTERIM OPERATION

Switch

E12A-S03

SAFETY FUNCTION:

To start and stop the residual heat removal (RHR) pump.

FAILURE MODES:

Fail Open X
Fail Closed X
Loss of Power

Loss of Air

Loss of Pressure Integrity
Loss of Structural Integrity

Distortion of Mounting

FAILURE EFFECT:

A.

Effect on Primary Use

1)

2)

3)

Fail Open - If manual initiation is required, the operator
will have to start the pumo from the local control station
at the equipment. Automatic initiation is not effected.

Fail in Start Position - Starts the RHR pump. Damage to
the pump 1s averted as the minumum flow bypass path is oven,
suction being taken from the suopression nool and being
available. The operator has to open/close various valves
for required mode of operation per normal procedure.

Fail in Stop Position - Trips the RHR pump if running.
Failure in the triooved condition will prevent manual and
automatic initiation.

Secondary Effect

None



DISCUSSION AND CONCLUSION:

Th’s switch includes a spring return mechanism that returns the
switch handle to the vertical, open circuit, position when released.
Construction details of this switch show that failure in either

the start or stop position might be possible if the seismic event
occurs simultaneously with the operator holding the switch in either
of these positions. Should this occur, the most likely mode of
failure would be chatter of the spring loaded contacts rather than
sticking in the start or stop positions. Since the starting circuit
is a seal-in type, contact chatter would not effect the ability to
starc the pump during a seismic event.

Failure of the switch such that neither the start nor stoo functions
are available in the contrul room will not effect the automatic
initiation circuit. In addition, a redundant manual switch is
available at a local control panel should manual control be required.

Further justification is provided by test results published by the
manufacturer that indicate that this device has been cqualified to
response spectra that envelop the requirements for the Grand Gulf
installation. A cooy of the complete test remort is being reauested
and it is anticipated that these results will demonstrate qualifi-
cation of this switch to SQRT requirements.

Based upon the information nresented above, it is concluded that
interim operation with this switch poses no safety hazard.



JUSTIFICATION FOR INTERIM OPERATION

NAME : Switch
MPL: E12A-S857, E21A-S07, E22A-S03

SAFETY FUNCTION:

These switches start and stop the water leg fill pumps in
the residual heat removal (RHR) system, the high pressure
core spray (HPCS) system and the low pressure core spray
(LPCS) system.

FAILURE MODES:

=<

Fail Open
Fail Closed X
Loss of Power

Loss of Air

Loss of Pressure
Integrity

Loss of Structural
Integrity

Distortion of Mounting

FAILURE EFFECT:

A. Effect on Primary Use

The failure of these switches does not affect the
availability of the respective systems, if required
for post-seismic action, as the water leg pumps are
used only for priming the piping and keeping the
system ready.

B. Secondary Effect

None
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NAME

MPL:

JUSTIFICATION FOR INTERIM OPERATION

Switch

E21A-S06

SAFETY FUNCTION:

To start and stop the low pressure core spray (LPCS) oump.

FAILURE MODES:

Fail Open X
Fail Closed X
Loss of Power

Loss of Air

Lecss of Pressure Integrity

Loss of Structural Integritvy

Distortion of Mounting

FAILURE EFFECT:

A.

Effect on Primary Use

1)

2)

3)

Fail Open - If manual initiation is requir2d, the overator
will have to start the pump from the local control station

at the equipment. Automatic initiation is not effected.

Fail in Start Position - Starts the LPCS pump. Damage to
the pump 1s averted as the minimum flow bypass path is open,
suction being taken from the suppression pool and being
available. The operator has to oven/close varicus valves
for required mode of operation pver normal procedure.

Fail in Stop Position - Trios the RHR pumo if running.
Failure in the tripped condition will prevent manual and
automatic initiation.

Secondary Effect

None



DISCUSSION AND CONCLUSION:

This switch includes a spring return mechanism that returns the
switch handle to the vertical, open circuit, wnosition when released.
Construction details of this switch show that failure in either

the start or stop position might be possible if the seismic event
occurs simultaneously with the operator holding the switch in either
of these positions. Should this occur, the most likely mode of
failure would be chatter of the spring loaded contacts rather than
sticking in the start or stop positions. Since the startina circuit
is a seal-in type, contact chatter would not effect the abilityv to
start the pump during a seismic event.

Failure of the switch such that neither the start nor stoo functions
are available in the control room will not effect the automatic
initiation circuit. In addition, a redundant manual switch is
available at a local control panel should marual control be required.

Further justification is provided by test results oublished by the
manufacturer that indicate that this device has been cqualified to
resoonse spectra that envelop the requirements for the Grand Gulf
installation. A cooy of the complete test reoort is being recuested
and it is anticipated that these results will demonstrate qualifi-
cation of this switch to SQRT requirements.

Based upon the information oresented above, it is concluded that
interim operation with this switch poses no safety hazard.



JUSTIFICATION FOR INTERIM OPERATION

NAME : Switch
MPL: E22B-502/507/509/510/515/516
SAFETY FUNCTION:

To control circuits in the high pressure core spray (HPCS) system
circuit breakers.

FAIL URE MODES:

Fail Open X
Fail Closed X
Loss of Power

Loss of Air

Loss of Pressure Integrity
Loss of Structural Integrity
Distortion of Mounting

FAILURE EFFECT:

A. Effect on Primary Use
These switches are in the closing/indicating circuits of the diesel
generator/transformer feeder breaker control of the HPCS Power
Supply. Their failure does not affect the availability of safety
equipment for post seismic operation.

B. Secondary Effect
None

CONCLUSION:

Interim operation before these switches are qualified poses no safety
hazard.

RWH: 1m/13U-16
2/19/82



NAME :

MPL:

JUSTIFICATION FOR INTERIM OPERATION

Switch

E51 A-S15

SAFETY FUNCTION:

To start and stop the gland seal compressor in the reactor
core isolation (RCIC) System.

FAILURE MODES:

Fail Open

Fail Closed

Loss of Power
Loss of Air

Loss of Pressure

Loss of Structural

Distortion of Mounting

>

]

Integrity

Integrity

FAILURE EFFECT:

A.

Effect on Primary Use

1)

2)

3)

Fail Open - Since the RCIC system is designed for
cperating without the air compressor, this failure
does not affect the availability of the RCIC
System.

Fail In Start Position - Starts the compressor.

Does not affect the availability of the RCIC
System.

Fail In Stop Position - Trips the compressor.
Failure in tripped position will prevent manual
and automtic initiation. Does not affect the
availabi ity of the RCIC System.




DISCUSSION & CONCLUSION

Test results published by the manufacturer indicate that
this device has been qualified to response spectra that
envelop the requirements for the Grand Gulf installation.
A copy of the complete test report is being requested,
and it is anticipated that tl.ese results will demonstrate
qualification of this switch to SQRT requirements.

Based upon the information presented above, it is con-

cluded that interim operation with this switch poses no
safety hazard.



JUSTIFICATION FOR INTERIM OPERATION

NAME : Balance of Plant Power Generation Control Complex
(BOP/PGCC) Panels

MPL: H13-P855/P856/P864/P870/P871/P872/P877/P878

BACKGROUND :

The panels identified above were not in compliance with the SQRT
criteria due to the lack of qualification testing.

STATUS:

To bring the panels identified above into compliance with the SQRT
criteria, a two (2) part test program was undertaken by GE. Part One
(1) of the test program involved an interim qualification test program
and Part Two (2) involved full qualification testing.

Part One (1) of the qualification test program involved thermal aging to
establish a service life of approximately one (1) year plus seismic
testing.

Part Two (2) of the qualification test program involved thermal aging to
establish a service life of 40 years plus seismic testing.

GE conducted the seismic testing in accordance with GE Specification No.
22A4320, Rev. 2 (attached), which meets the requirements of IEEE
344-1975.

GE has completed the interim qualification test program and has issued
the interim qualification test report on December 11, 1981. The results
of the interim test report indicate the above identified panels are
justified for interim operation until the full qualification testing is
completed in June of 1982.

Therefore, based upon engineering judgement and the interim

qualification testing, the BOP/PGCC panels can perform their safety
function and interim operation with these panels poses no safety hazard.

M3Dé6
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NUCLEAR ENERGY GEMNERAL O ELECTRIC 22A4320 suno. 2

BUSINESS GROUP REv 2

1. SCOPE X

1.1 This document describes a standard procedure to be used for the vibration
testing of C. trol and Iostrumentation essestial (Class 1¢) equipment used in
GE Boiling Water Reactor power stations. This procedure will be used to
qualify equipment to meet customer and Nuclear Regulatory Commission (NRC)
seismic test requirements.

2. REFERENCE DOCUMENTS

2.1 Ceneral Electric Company Documents
a. Qualification Test Repor® Format Instruction 295A1327

2.2 Codes snd Stendards

a. IEEE Standard for Qualifying Class 1E Equipment for Nuclear

Power Geperating Stations
- 1EEE Standard 323-1974

b. I1EEE Recommended Practicos for Seisnic Qualification of
Class 1E Equipment for Nuclesr Power Generating Stations
- 'EEE Stendard 344-1975

3. DEFINITIONS

3.1 Cless 1E Electrical Eguipment, The safety classification of the electric
equipment and systems that sre essential to emergency resctor shutdown,
containment isclation, reactor core cooling, sand containment and reactor heat
removal, or otherwise are essential in preventing significant release of
radioactive material to the emviromment.

3.2 Operatipg Basis Carthquake (OZE), That esrthquake which could reasonably
be expected to affect the plant site during the operating life of the plant;
it is that earthquake which produces the vibratory ground motion for which
thoss features of the nuclear power plant necessary for coatinuned operation
without undue risk to the health and safety of the public are designed to
remsin functional,

NEBG-S0TA (6/80)
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3.3 Safe Shugtdown Farthguoke (SSE), That earthquake which produces the
maximom vibratory ground motion for which certain structures, systems, and
components are designed to remain functional, These structures, systems, and
components are those necessary to assure: (1) the integrity of the reactor
coolant pressure houndary, and (2) the cepability to shutdown the reactor and
maintain it in & safe condition,

3.4 Response Spectrum, A plot of the maximum response of single-Zegree-
of-freedom bodies, at a dampirg valce expressed as a percent of critical
damping of different natural frequenci.s, wvhen these bodies size rigidly
mcunted on the surface of interest (ie, on the ground for tue ground response
spectrum or on the floor for the floor response spectrum) when that surface is
subjected to a given earthguake’'s motion as modified by any intervening
struoctures,

3.5 Regquired Response Spectrum (PRS), The responsy spectrum issued by the
user or his agent as part of his specification for proof testing, or
srtificial'y created to cover future applications, The RES constitutes a
requirement to be met.

3.6 Test Response Spectrum (TRS), The responie spectrum that is constructed

using analysis or derived using spectrum analvsis equipment based on the
actual motion of tho sheke table.

4. FQUIPMENT AFFECTED

4.1 Control and Instrumentation produccs affected by this :-pecification will
be representative types selected from the Class 1 Equipment listed on the
Master Parts Liste (KPL) for each plant.

4.2 Classification of Eguipment
4.2.1 Control Psnels and Racke, This catcgory ircludes large enclosures and

racks of various types into which instruments are mounted.

4,2.2 Instrucents, TLis category inmcludas electronic and electrical
equipment, sensors, and parts which provide signals and/or slarms which are
critical to Class 1E operation.

4.2.3 Pressvre Boundary Devices, These are nomoperating mechanicel piece

parts which become part of the reactor primary pressure boundary and,
therefore, must meet the material type and structurai integrity requirecments
of Section II[ of the ASME Boiler and Pressure Vessel Code,

NEBCGA0TA (6/80)
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4.3 Selestion of Equipment

4.3.2 The responsible design engipeering organization shall select a generiec
test sample to represent s type of equipment based on its similarity in design
and structural dynsmics to other assesblies or components of the type.

$. EVALUATION METIODS

5.1 and Rag tio

$.1.1 Mopnting, The control panmel or rack shall be mounted on the shaker
table using the attachment method and hardware used in actual secvice, Unless

otherwise specified, control panel mounting bolts shall be tighiened to »
torque of 100 + 10 pound-feet.

5.1.2 Loa nd Nomjtoring

a. The contrel panel will be vibration tested with a'l devices acd hardware
mounted in place., The weight of any missing squipment must be simulated
if the equipmeat woul!d have a sigonificant efiuct on the dynamic
characteristics of the panel.

All Class 1E instruments should be operating and ponitored for proper
essential functions vefore, during, aud after seismic testing.

In cases where it is not feasible to operate the active Class 1E
instruments during vibration tests, previous jnstrumeni test results may
be used to compare the fragility level of the instrument to the
accelerastion measurements made at the instrument location.

Accelerometers will be placed on the shaker tsble to measure input
acceleratica to the control panel. Accelerometers will also be located
near the Class 1F instruments to measvre the imput sccelerstion to each
device. Tie acceleratious will also be used to obtsin the panel

transei-sibilities. As many Class 1E device locations as possible should
be monitored,

$.1.3 Freguency Range, The [requency range of interest for seismic testing
is from 1 te 60 Pz,

$.1.4 Exploratory Tests, A low-level (=~ 0.2 g) search for resonance will be
conducted over the frequency range of 1 to 60 Hz. The input should be »
couiinuous sinusoidal sweep at a rate no greater than two octaves per ajante.
The tests will be conducted once in each of three orthogonal axes. All
resonant {requencies revealed will be recorded.,

NIBGA0TA (8/80)
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$.1.5 Shaker Teble Ipput Fotjon. The type. magnitode, and frequency ramge of
the motion shounld cosiorm to requirements of the standard plant [loor response
spectrum curves (See Paregraph $.1.5.4) and the damping and response
characteristics of the equipment beimg tested, The test results should
demonstrate that the equipment will operate sncoessfully when excited to
sccelerstion levels at least equal to those of the appropriate response
spectrum curve. Acceptable table motion parameters are defined in the
follosirg subparagraphs.

$.1.5.1 Repdom or Response Spectrna. The table motion should have magnitude
and frequency characteristics such that a test response spectrum would
envelope either the required plant floor response spectrum or the standard
plant response spectrum,

$.1.5.2 Direction, Shaker table inmput motion should consist of sirultanecus
excitation of one horizontal axis snd the vertical axis, If independest
random inputs are used, the test shall be performed twice with the esgquipmer.
rotated 90 degrecs in the horizontal plane between tests, If independent
random inputs a.e not used, four tests mast be run:

s. Inoputs in phase

b. One input 180 degrees out of phase

¢. Inpots in phase; equipment rotatec 90 degreos horizontally
4. One input 180 degrees out of phase; same orientation ss ‘¢’

$.1.5.3 [Dzration, Random excitatioa mast continue for a minimum of 15
seconds.

5.1.5.4 Dlequired Response Spectrra, Ths standard required response spectra
for the B¥R/6 standard plant are shown jm Figures 1 and 2. These figeres show
the horitontal and vertical response, respectively, for control rooms atl
different demping ratios, Figures 5 and 4 show the dual-axis plant response
spectrum curve presently used at the San Jose Test Facility for plants wdoue
required response spectrum falls withia that curve, Present machine
capability at the facility limits accelerations to tke wvalues shown ia

Figures 3 anJ 4.
5.1.6 Operating Besis Escthguake (OBE) Tests, Vibration testing %0 & Safe

Shutdown Esrthquake (SSL) level must be preceded by five Operatirg Basis
Earthquase (OBE) tests. These OBE tests are to demonstrate thet e lover
ivtensity earthqoaks will not affect essential performance or cause aay
condition to exist which, if andetested, would canse failure of esscatial
performance during a subsequent SSE.

NEBG-A0TA (6/88)
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$.1.7 Test Data, Vidbration tests of comtrol panels shkould yield the
following datas:

s. Resonant rrequencies
b. Transaissibility to Class 1B locations
¢. Test response spectrum enveloping required respomse spectrum

4. Functional test results, before, during, and after vibration

§.2 Ipztroment Testa

§.2.1 If instruments are to be qualified separately and not as part of »
penel assembly, instruments will be vibration tested using either sinusoidal
or $ic.ceat motion as outlined im the following parsgrephs. GE's Control and
instr achtation Engineering, with customer concurrence, may suthorize
devis.ions as long as requirements of IELE Standard 344-1275 are met, The
~gui;.ent to be tested shall be mousted on the shaker table in a manner thkat
simoiites the intenied service mountimg. The mouating method shell use the
same bolt size, configtcration, weld patterm, ctc, as will be nsed inm actual
setv.ce. The effect of electrical connections, cables, conduits, etc, thall
be :cnsidered. Class 1E critical oreration will be monitored before, dorimg,
and nfter vibration, A vidbratioam qualification test will be conducted first,
st the regzired minisum scceleration levels and frequency renge, to measure
axis coupling and resonances. This test will be followed by a fragility level
test st the resonances (if auy) to determine tho maxiaua accelcration reguired
to cause a nondestructive operational failure, If the instrument does not
have s resonant frequency inm the 1 to 60 Hz range, the fragility tost shail be
run at 60 Hz., If single frequency ‘'esting sbows that the device Las more t.lan
one resonsnce and thesc resopances ar. not widely spaced, then random motion
testing must be performed as outlimal in Paragraph 5.1.5.

§.2.2 Vibration Qualificatics Test, The equipment to be tested will te
mounted to the surface of the shaker table using tle identical attachacnt
pethod and =ounting hardware to be ased im iervice. The equipment will be
subjected first to comtiatouns sinusoidal vib.ation over the 1 to 60 Oz
frequency range in at least one-thire octave .ncrements. A siniaum inpait
accelerstion level of 1.75 g for both horizootil and vertical axes will be
used.

§.2.2.1 In case of an equipment manfanction, the test will be repeated using
sinebeat excitation (ten pulses per Seat). Any resonant frequencies detected,
snd the rcsulting modes,. will be reported. JIn addition, mearurepents will be
sade of the coupling eifect (vs f{regueacy) in esch axis to the other two

axes. If no resouances are Jdetected, the frequency will be increased above
€0 Tz until either the first resonance is idzntified or 100 iz is reacned,
whichever comes first,
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$.2.3 Vibeation Pragility Test, A vibratiom fragility level test will de
performed after the qualification tests, Frequency scans of 1 to 60 Hz with

an ioterval of one-third octave or less will be made, The smplitude of the
sccelerstion will be incressed after each scan ovntil a nomdestructive

malfusction is obeerved or until the shaker system limit s resched,

5.2.3.1 CUpon completion of vibration, the mouatisg har ware will be imspected
1nd its condition reported. The instrument will also be tested to demonstrute
that sefcmic tests have not affected normal fuactionms,

$.2.4 Tost Datg, Vibrationm tests of instruments should provide the followving
data:

a. Resonant frequencies, if any, within 1 to 60 Hz

b. Graph of fragility level vs frequency for each axis

¢. Failure mode at frequency level

d. Transmissibility to compoments (applicable to large imstruments)

e. Functional test results, defore, during, and after vibration

$.3 Primery Preggoge foundary Device

£.3.1 The stresses in the material of the primary pressure boundary devices
will be calculated to ensure that the com. ired effects of seismic and morwmal
operating losda will not exceszd the stress linits of AS.E Boiler anl Pressure
Vessel Code, Section iV and VIII, Seismic vidbration forces will be assomed to
be epplied statically at the center of mass. These forces will te dater=ined
from the accelerations specified in Sectiom 5.2.2 and modifled by any kmown
transmission by the mounting structure of resomances in the 1 to 60 H:z

frequency band.
6. PRASIS OF ACCEPTABILITY

6.1 Acceptability will be based on writtem assurance of the adbility of the
equipment to withstand mechanical! strerses or to porform its Class 1E
{amctions during seismic vibration without gemeraticg spurions sigoals which
might result in a false safety action. Proof will be manifest in the
following ways. :

6.1,1 Cuntrol Psanels and Racks, Control sanels and recks must bde rigid »r
Save Ceaping characteristics that will prevent an acceleration iaput to aay
Class IE iostrowent that is greater than its fragility level, The word
"rigia’, as wvsed here, ir defined as having co resonances in the freguency
range of 1 to 60 Hz, The panels and recks must demonstrate their ability to
meet the tost requirements and the test rcsults must be forually docomented.
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6.1.2 Ipstruments, Formally documented test results must show that
instroments will comply with their Clase 1E requirements under the comditions

of Paragraph 5.2.2.

6.1.3 Prirmary DPressore Poundacy Deviges, Pressure boundary devices will be
considered qualified if the calculated and documented combined seismic and
pormsl losds do oot exceed the allowadle ASME limits,

7. TEST EQUIPMENT CALIBRATION

7.1 Test cquipment used for these tests must be in calibration as indicated
by the date of calibrationm om a posted label. If equipment is uncalidrated or
out of calibration, the equiprent must be calibrated before use and the date

of the next calibration affixed.
8. DOCUMENTATION

8.1 A Seismic Cualification Report will be prepared ¢« & permanent and
suditable record of the test results,

8.2 Seigmic Cualification Peport

8.2.1 A comprehensive test report will be prepared in sccordance with the
provisions of Document 235A1327, Qualification Test Report Format Irstructios.
In addition to the requirements of this imstruction, the following naterial

should be included.
a. Complete identification of the equipment tested.

b, Test facility location.

¢, Test equipment used with its serial mumber aund date of previouns
calibration and doe date of next calibration.

d, Test methods and procedures,

¢. Description and sketches or photographs of the mounting of the test
specimen to the shaker table. Tie description should include the sive,
nusber, and torque of the mountimg bolts as well us the weight and

dimensions of the test specimen.

t. Photographs of the test szetup for all three axes, incleding accelerometer
locations and otker special details,

g. Drawings and equipment lists which identify the Class 1E instruments and
their location on & coutrol pamel, if the test specimen is a pasel.
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8.2.1 (Continued)

b,

jo

t.

Graph of the required responmse spectrum sad the test response spectrum
plotted together to show the desige margin.

Appropriate photographs, Exaxples: broken structursl members,
oscillograph or recorcer traces of key sccelerometer signals with iapat
and outpat axes labelled, locetion of accelerometers, calibration
information,

Recommenaations for dosign charges should be included if instruments or
panels fail to meet seismic requirements.

Signature and date.

8.3 Sejsmic Omaiification Sommagjes, Deloted

NEBCAOTA (6.80)
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