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NUCLEAR REGULATORY COMMisslON,,

{. 1 WASHINGTON, D. C. 20555

\ . . . . . #j
s

FEB I 61979

Docket Nos: 50-416
and 50-417

Mr. N. L. Stampley, Vice President
Production and Engineering
Mississippi Power & Light Company
P. O. Box 1640
Jackson, Mississippi 39205

Dear Mr. Stampley:

SUBJECT: FIRST-ROUND REQUESTS FOR ADDITIONAL INFORMATION - GRAND GULF
NUCLEAR STATION, UNITS 1 AND 2

As a result of our review of the information contained in the Final
Safety Analysis Report for the Grand Gulf Nuclear Station, Units 1
and 2, we have developed the enclosed first-round requests for addi-
tional information. As suggested by our review schedule, a copy of
which was forwarded to you by our letter dated December 8,1978,
additional first-round requests are being developed by other review
branches. We will forward these additional requests as they become
available.

In order to maintain our current review schedule, we request that you
amend your Final Safety Analysis Report to reflect your responses to '

the enclosed requests by May 18, 1979. If you cannot meet this date,
please advise us as soon as possible so that we may consider the need
to revise our review schedule.

Please contact us if you desire any discussion or clarification of the
enclosed requests.

Sincerely, ,.

-v~/,

o F. Stolz, Chief

L ht Water Reactors Branch No. 1
Division of Project Management

Enclosure:
, Requests for Additional

Information
cc w/ enclosure:
See next page
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I O I9 0Mr. N. L. Stampley

cc: Mr.. Robert B. McGehee, Attovney
Wise. Carter. Child, Steen &

Caraway
P. O. Box 651
Jackson, Mississippi 39205

Troy B. Conner, Jr. , Esa.
.

Conner, Moore & Corber
1747 Pennsylvania Avenue, N. W.
Washington, D. C. 20006

Mr. Adrian Zaccaria, Project Engineer
Grand Gulf fluclear Station
Bechtel Power Corporation
Gaithersburg, Maryland 20760
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FIRST-ROUND

RE0 VESTS FOR ADDITIONAL INFORMATION

GRAND GULF NUCLEAR STATION

UNITS 1 AND 2

DOCKET N05. 50-416 AND 50-417
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031.0 INSTRUMENTATION AND CONTROL SYSTEMS

031.014 (RSP) It is the staff's position that Class lE equipment must

(3.10.l) be seismically qualif'ied for proper operation prior, during,.

and after a seismic event (see Section 3 of Std 344-1971).
Proper operation does not include spurious operation.
Therefore, please submit the following information:

(1) Identify each piece of Class lE equipment
that was not tested for spurious operation
during seismic testing.

(2) Identify each non-Class lE device (such as fire
protection systems) that could adversely affect
Class lE equipment if it were souriously actuated
and the Class lE equipment jeopardized Dy such an
action.

(3) Assuming the equipment identified in response to
items 1) and 2) above may spuriously operate,

. provide the results of analyses which demonstrates
how this spurious operation affects the safe shut-
down capability in the event of simultaneous loss
of offsite power. The analyses should cover all
possible combinations of spurious operation.

031.015 The information provided in FSAR Tables 3.11-4 through 3.11-S
(T 3.11-4, is incomplete and too general to oermit an independent review.
(T 3.11-5), Please amend the FSAR to explicitly identify, for each item
(T 3.11-6) of equipment, the environmental conditions to which the equipme;.c

_(T 3.11-7) will be exposed (including radiation) and still be required to
(T 3.11-8) operated. The information should be of sufficient detail to

verify that the qualification methods defined in FSAR Table
3.-1-7 ensure that the design conditions are adequately enveloped.
The identification of the equipment should be consistent wi.th
the nomenclature used in the functional logic diagrams, process
and instrumentation diagrams, wiring diagrams, equipment layout -

drawings, and schematic drawings.

031.016 It appears, from the information presented in PSAR Table 3.11-7,
(T 3.11-5) that the qualification temperature for most equipment is signifi-
(T 3.11-7) cantly lower than the temperature to .which the equipment will be

exposed and still be required to operate (as shown in FSAR Table
3.11-5). Please clarify these discrepancies or justify your
present design on some other defined bases.'

031.017 Provide the basis and justification for Note 3 of FSAR Table 3.11-7
(T 3.11-7) (i.e., radiation doses less than 10,000 Rads are insignificant for

the. equipment used and apparently not addressed).
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031.018 Identify the equipment that has been environmentally
(3.11.2.5) qualified by inference from tests done on similar equipment
(7.2.2.1) or by previous operating experience. Provide the basis and

justification for the certification or extrapolation for each
item in accordance with the requirements of IEEE Std 323-1971 or
323-1974 as applicabre..

031.019 (RSP) It is the staff's understanding that the information required by
(3.11. 3.1 ) Section 5 of IEEE Std 323-1971 is not available at the GGNS site.
(T3.11-4) This contradicts our understanding of the intent of FSAR Section

3.11.3.1. It is the staff's position that the applicant must
retain docunentation for qualificatien required by IEEE Std 323
in an auditable form. Describe the program that you will
implement to satisfy the staff's position.

031. 0?0 Identify sub type of relay in t'.e G2"! t'n r ust be anercized :-
| 3.10 that .-us erain energi:eJ d .. ir.g a s ei e": r.ent. -cc a ;. r
(3.11) these rela, types, provide tne folic.4in; #: mation:

(1) Manufacturers name and model number,

(2) The minimum voltage at which it must operate,

(3) The voltage at which it was seisnically cualified,

(4) The normal operating voltage, and

(5) The locations and functions of this relay type.

Justify tne seismic qualification of any e:ay that *..2s ro;

qualified by test or that was not tested in both tne eneni:cd,

and de-energized state.

031.021 The Grand Gulf Nuclear Station must meet the conditions of
(3.11) General Dasign Criteria 1, 2, 4 and 23 of Appendix A. Sections III
(QO31.02) and IX of Appendix B (10 CFR 50), and the national standards

identified in Part II, " Acceptance Criteira," of Standard
Review Plan Section 3.11 (which includes IEEE Std 323). To meet
these conditions, '.le require a complete answer to Question 031.02
that should include the following detailed information about all
Class 1E equipment.

(1) Identify all Class lE equipment and provide the follo'..ing
informa tion:

(a) Type (functional designation)
(b) Manufacturer
(c) Manufacturer's type number and mccel number

'

The respcase should include all equipment identified in
Question 031.02.
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031.021 (2) Categorize the equipment identified in (1) above into
one of the following groups:

(a) Equipment that will experience the environnental'

conditions of design basis accidents and will be
required t6 mitigate said accidents, and that will.

be qualified to function in the accident environment
for the time required for accident mitigation with
safety margin to failure.

(b) Equipment that will experience environmental
conditions of design basis accidents, but will
not be recuired to mitigate said accidents, but
through which it must not fail in a manner
detrimental to plant safety or accident mitigation,
and that will be cualified to withstand any accident

environment for tne tir.e durine which it must not
fail with safety margin to failure.

(c) Equipment that will experience environmental conditions
of design basis accidents but will not be required to
mitigate said accidents, whose failure (in any mode) is
considered to not be detrimental to plant safety or
accident mitigation, and that will need not be cualified
for any accident environment, but will be qualified for
its non-accident service environment.

(d) Equipment that will not experience environmental
conditions of design basis accidents but will be
qualified to demonstrate operability under its normal
or abnormal service environment. This equipment
would normally be located outside of the reactor
containment.

(3) For each type of equipment in the categories listed in (2)
above, provide separate design specification requirements,
including:

(a) The system safety requirements.

(b) An environmental envelope as a function of time that
includes all extreme parameters, both maximum and
minimum values, expected to occur during plant
shutdown, normal oepration, abnormal operation and
any design basis event (including LOCA and MSLB and
posteventconditions).

.

(c) Time required to fulfill its safety function when
subjected to any of the extremes of the environmental'

envelope specified in 3.b above.
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031.021 (d) Technical bases should be provided to justify the
placement of each t.ype of equipment in categories 2.b
and 2.c listed above.

(4) Provide the qualification test plan, test setup, test procedures,
and acceptance criteria for at least one of each group of equip-.

ment in (1.d) as appropriate to the category identified in (2)
above. If any method other than type testing was used for
qualification (operating experience, analysis, combined qualifi-
cation, or ongoing qualification), describe that method in
sufficient detail to permit an evaluation of its adequacy.

(5) For each category of equipment identified in (2) above, state
tne actual qualification envoicpe simaalted during testing
idefining the duration of the hostile environment and the
margin ir. e>. cess of the cesicn reauirc~ents'.. If an'. r.ethet
0:ner tnarr.ty::e .estin: .as ased for cualification. iden; ifs
the metnod and cefine tne ecuivalent 'qualifica:. ion enval :e''
so derived.

(6) Provide summary of test results that demonstrates the
adequacy of the qualification program. If analysis is used
for qualification, justify all analysis assumptions.

(7) Identify the cualification do:uments that contain de: ailed
supporting information. including test data, for items (4),
(5) and (6) above.

In addition, to meet the requirements of Appendix B of 10 CFR 50,
the staff requires a statement verifying (1) that all Class lE
equipment has been cualified to tne program described acovc.
and (2) that the detailed qualification information and test
results are available for fiRC audit.

031.022 Identify the safety-related equipment whose function will be
( 7.1. 2.1 ) negated as a result of an excessive leakage rate. (Refer to
(T 7.1.3) Item b4 of FSAR Section 7.1.2.1.24.2.1.) Also, resolve the

apparent discrepancy between this statement and the design require-
ments for safety-related equipment identified in FSAR Table 7.1.3.

031.023 With regard to FSAR Section 3.11.2.3, please provide the following
(3.11.2.3) additional information and clarification:
(T 3.11-1)

(1) provide a copy of the procedures for the following aging
simulations:

(a) thermal,
(b) radiation,
(c) operation, and'

(d) seismic.

(2) Justify the aging temperature that was used in terms of the
maximum normal environmental conditions listed in FSAR
Tabl e 3.11-1.
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031.023 (3) Quantify the thermal aging acceleration rate and provide
the technic.al basis for this rate.

(4) Justify the aging time used for each plant location listed
in FSAR Table 3.11-1 which contains a valve that has been
qualified in accordance with IEEE Std 382-1972..

(5) Provide information for radiation aging similar to that
requested in (2) through (4) above.

(6) Provide the methods for determining the " limits of an
actuator family" including:

(a) Definition of the limits of an actuator family, and

(b) The criteria which were used to assure that the sample valve
operator is a valid recresentative of tne far.il.s.

(7) Quantify tne number of operating cycles each test specimen
was subjected to.

(8) Specify the frequency range that was used in the seismic
qualification aging of the samples.

031.024 FSAR Section 7.2.1.1 states that there are two solenoid-operated
(7.2.1.1) pilot scram valves for each control rod. However. FSAR Figure 7.2-la

(F 7.2.-la) shows only one solenoid-operated valve witn two coils. Resolve
this discrepancy and amend the FSAR accordingly.

032.025 Contrary to the statement in FSAP. Section 7.2.1.1.2. tne staff
( 7. 2.1.1 ) has noted that the RPS motor aenerator sets are not Class IE.~

(F 7.2-la)' Therefore, please provide the necessary information for tne
(F 8.1-1) following:
(7.1.2.2) (1) Clarify the discrepancy between FSAR Sections 7.2.1.1.1

and 7.2.1.1.2 and the material presented in FSAR Section
7.1.2.2.4 and FSAR Table 3.iOD with regard to the qualifi-
cation of the motor generator sets.

(2) Identify the main and alternate power source in FSAR
Figures 7.2-la and 8.1-1.

(3) Describe how the design and implementation of the GGNS
RPS satisfies the requirements of IEEE Std 379-1972
Section 6.6. (Place special emphasis on the last paragr ph.)

031.026 (RSP) Instrumentation that is used as the basis for operator actions
( 7. 5. l'. 4 ) required for the protection of public health and safety should
( 7. 5. 2.1 ) satisfy the staff's position for post-accident monitoring as
(Q031.06) presented in Branch Technical Position (BTP) EICSB 23 in
(T 7.1-3) Appendix 7A to the Standard Review Plan. Therefore, please supply
(T 7.5-1) the following information:

(1) Provide a modified design for the indication of reactor shut-
down that satisfies BTP EICSB 23.
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031.026 (2) Amend your response to Question 031.06 and provide the
information requested.

.

(3) Clearly identify the equipment listed in FSAR Table 7.5-1
that conforms to the r.equirements of EICSB 23.

.

(4) Clarify the apparent discrepancies between your response
to Question 031.06 and the information presented Table
7.1-3 and Section 7.5.2 of the FSAR.

031.027 The response to Question 031.11 is unacceptable. The staff
( 7.1 ) recognizes that the Standard Review Plan (SRP) was issued trore
(0031.11) than a year after thesubmittal of the Grand Gulf Construction Permit

application. However, the information requested in tne brancn
technical positions listed in Appendix 7A of the SRP have been
applied to plants prior to the issuance of the plan. Therefore,
arend your res;ranse to provide tne requested information.

031.028 (RSP) It is the staff's position that trip devices such as "S6" devices,
(7.4.1.1) which require manual reset, must have the tripped condition indicated
(7.5.1.3) on the inoperable and bypassed status indicator. Therefore, provide

a revised design for the diesel generator lock-out relaying, the
RCIC turbine over-speed trip, and any other similar device that is
a part of a safety-related system. Identify and justify each system
that does not have all lock-outs identified on the indicator as
required by Regulatory Guide 1.47.

031.029 The discussion of shutdown, isolation and core cooling indication
(7.5.1.2) is inadequate. Provide the following additional information:

(1) Identify vehich instrument bus supplies power to the control
rod status lamps.

(2) Identify which instrument bus supplies power to the control
rod scram pilot valve status lamps.

(3) Justify the use of the power range channels and recorders
downscale indication as a valid indication of reactor
subcriticality following a loss of offsite pwoer.

(4) Identify the annunciators that have a safety function.

(5) Describe how the annunciators and plant process computer
were qualified. Demonstrate how this equipment satisfies
the requirements of GDC 13, 20(2), 21, 22, 23, and 24 and
IEEE Stds 279-1971, 323-1971, 338-1971, and 344-1971. If

these criteria are not met, justify the use of this equipment
for the protection of public health and safety.

-

(6) Describe how the operator can determine if the reactor is
subcritical after an event coincident with a loss of offsite
power and failure of an a-c division.
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031.030 Justify your position, as presented in FSAR Sections 7.3.2.1 and
( 7. 3. 2.1 ) 7.4.2.1, that only Sections 2.1 and 2.2 of IEEE Std 338-1971 are
( 7. 4. 2.1 ) applicable to the design of the ECCS and RCIC. Identify and

justify all exceptions to IEEE Std 338-1971.

031.031 Your discussion of isolation devices as presented in the FSAR
(3.11) is incomplete. Provide the following information:
( 7. 2.1.1 )
(7.3) (1) List all parameters and systems that interface between the

safety and non-safety systems.

(2) Icentify the type of transnission (i.e. analog digital,
electric, ootic, etc. ) involved witn each interface that

is identified in resoonse to Part (1) above.
'

(3) Icentify tne type of isolation device tr..t cefines tns
Class lE boundary for each interface identified in respanse
to Part (1) above.

(4) Provide the acceptance criteria for each isolation device
identified in response to Part (3) above.

(5) Describe the type of testing that was conducted on the
isolation devices to insure adecuate protection acainst EMI
(i.e. , noise). short circuit failures, voltage fa'ults and/orsurges

(6) Describe the qualificationtest pians anc provide the test
results for each isolator identified in response to Part (3)
above.

031.032 Provide wiring diagrams of an auxiliary trip unit and the output*

(7.2.2.1) wiring from all four trip units that supports the analysis of
(7.3.1.1) compliance with IEEE Std 279-1971 Section 4.7 that is presented
(7.3.2.1) in FSAR Section 7.3.2.1.3.1.7. Also include a wiring diagram for

the isolation devices on the RPS design referenced in FSAR
Section 7. 2. 2.1. 2. 3.1. 7 if the circuit configuration is differei.t
from that provided in the diagrams requested above.

031.033 Identify the exceptions noted in FSAR Section 7.4.1.3.3.7 that do
(7.4.1.3) not satisfy the separation criteria and provide the bases for these

exceptions.

031.034 Provide the following additional information with regard to the
(7.3.1.1) minimum flow bypass control for each ECCS pump:

(1) Describe how the flow sensor is calibrated and tested.

(2) Describe how proper operation of the relay controls is tested..
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031.034 (3) Describe how proper functioning of the bypass
valve is verified during the periodic test. (Please
note that these valves will cycle in less than one minute

under the test conditions.)

031.035 (RSP) The discussion of Environmental Conditions typified by material
( 7. 3.1.1 ) in FSAR Sections 7. 3.1.1.14.10, 7. 3.1.1.1. 5.10, a nd 7. 4.1.1. 4
( 7. 4.1.1 ) is unacceptable. It is the staff's position that all equipment

required to protect public health and safety (including cables)
must be qualified for operation in the worst-case environment.
Inside the containment, this environment is typified by accicent
results. Equipment outside of containnent must be qualified to
the extremes of expected conditions that could result from the
Tallure or otner engineered safety features or equipment required
to maintain a controlled environ ent such as plant heatinc systems.
F.evise the FSAPi to cemonstrate coc.:iiance witr. tne s:aff positicr..
Identify and justify all exceptions.

031.03c Describe the design features that ensure the Main Steamline Isolation
(7.3.1.1) Valves do not close in less than 3 seconds.

031.037 Provide the following additional information with regard to the
( 7. 3. i .1 ) MSIV iogic:
(7.4.1.1)
(F7.3-7) (1) A logic drawing for the test control logic that snows now

the valve response time is tested for the 3't<5 second limit
at rated steam flow.

(2) Clarify the status of the Main Steamline Isolation Valve
. design presented in FSAR Figure 7.3-7. (It is the staff's

understanding that this is an outdated design that is no longer
being provided by General Electric.)

031.038 The discussion of how the GGNS instrumentation and controls satisfy
(7.3.2.1) IEEE Std 279-1971 Section 4.1 is incomplete. Quantify the bus
(7.3.1.2) voltage relay pick-up and drop-out values.
(7.3.2.4)

031.039 Revise all FSAR figures (such as Figure 6.3-4) to include alphnumeric
(F 6.3-4) area locators if such figures are referenced by or continued on

additional sheets or figures, and provide a cross reference between
these figures and the applicable A/E P&I drawings.

031.040 Verify that the choice of not testing the actuated equipment of
(7.3.2.5) the Combustible Gas Recombiner System is in accordance with IEEE

Std 338-1971.

031.041 The description of the procedure for reactor shutdown from outside
(7.4.1.4) the control room is inadequate. Provide the following additional

information:

(1) Ider.tify all of the equipment located on the remote shutdown
panels lH22-P150 and 151.
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031.041 (2) Provide plant layout panel sketches that identify the location
of this equipment.

(3) Describe the methods and indications available outside of
the control room by which the operator can:

(a) verify relief valve operation:.

(b) determine reactor pressure, temperature, and coolant level:
(c) determine suppression pool level and temperature:
(d) determine containment pressure: and
(e) determine service water flow and temperature through

the RHR heat exchangers.

031.042 Provide a list of NSSS Class lE instrumentation and control
! 3.10) equipment utilized the GG"5 desian that has been previously used
(3.11) ir. BM plants such as Zimmer, LaIalle, and Hatch 2. Also identify

the Class lE eouipment in the USSS scope of supply that are used
for the first ti.me in tne GG"5 cesign.

031.043 The standby liquid control system (SLCS) is designated as a special
(7.4.1.2) safety system in the GGNS design. To assure the availability of

the SLCS, you have provided two parallel sets of the components
required to actuate the system. However, our review indicates
that you have not provided redundant heating systems because the
heating equipment supplied is powered from a single emergency bus.
It is the staff's concern that a failure of the heating system may

compromise the availability of the SLCS. Tnerefore, modify the
design of the SLCS to satisfy the single failure criterion or
justify the present design on sone other defined basis.

031.044 Justify not seismically and environmentally qualifying the feedwater
'3.10) . isolation valve actuators or include these devices in the tables of
(3.11) FSAR Sections 3.10 and 3.11.

031.045 Modify the FSAR to include concise definitions of the worst-case
(7.6.1.1) environmental conditions, under which the refueling interlocks

were qualified to operate and provide the basis for selection of
these val ues.

031.046 Provide a listing of each piece of equipment in the GGNS that is
not required for safety and is powered from an essential bus. For
each item listed, justify the use of the essential bus and state
why it cannot be powered from a non-essential bus.

031.047 Identify all of the "non-direct" process equipment instrumentation
(7.4.1.2) and controls of the SLCS referred to in FSAR Section 7.4.1.2.12

that are not seismically qualified and describe how the safety-
related portion of the system is isolated from this non-safety
"non-direct" equipment.

,
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040.00 POWER SYSTBIS
,

.

040.14 Supplement the information contained in FSAR Sections 3.2 and 3.10
(3.10)

concerning the Electrical Power System Equipment as follows:

1. The information contained in Table 3.100-2 does not provide

the seismic design basis at each identified location where

the electrical power system equipment is located. Accordingly,

revise this table so as to include the seismic design basis

at the various equipment locations.

2. Page 3.10-18 of the FSAR indicates that a summary of seismic

test and/or analysis results is given in Table 3.10-3. The

FSAR does not contain a Table 3.10-3, therefore clarify this

inconsistency.

3. Confirm that the seismic qualification testing demonstrated

the capability to change states or operate during a safe shut-

down earthquake (SSE) for all electrical equipment identified

in item 1 above that is required to so operate in performance

of its design function. Also, provide the bases for the

methods of simulating the net effect of the design basis seis-

mic event which were used in the qualification tests.

.
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4. Table 3.10-2 indicates ,that additional qualification test infor-

mation concerning the Class lE control and local panels and

racks was to be provided in Amendment 26. Since this informa-

tion was not provided in this Amendment revise Table 3.10-2

accordingly.

5. Verify that the auxiliary equipment (local control panels, lube

oil system, etc.) which is required for the operation of the

emergency diesel generators and other safety-related components

have been seismically qualified.

040.15 In order to ensure that your environmental qualification program con-
(3.11 )

forms with General Design Criteria 1, 2, 4 and 23 of Appendix A and

Sections III and XI of Appendix B to 10 CFR Part 50, and to the

national standards mentioned in Part II " Acceptance Criteria"

(which includes IEEE Std 323) contained in Standard Review Plan

Section 3.11, the information noted below on the qualification pro-

gram is required for all Class lE equipment.

In this regard, we request that you supplement as necessary, the

information contained in the responses to questions 031.02 and 040.3

as well as Section 3.11 of the FSAR so as to provide a response for

each of the items noted below. (It is not necessary to provide a

response to any aspect of these items which has been previously

addressed).
-
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1. Identify all Class 1E Equipment, and provide the following:

a. Type (functional desi'gnation)
b. Manufacturer ,

c. Manufacturer's type number and model nu..ber
d. The equipment should include the following, as applicable:

1) Switchgear
2) Motor contrcl centers
3) Valve operators
4) Motors - .

5) Logic equipment
6) Cable
7) Diesel generator control equipment
8) Sensors (pressure, pressure differential, temperature -

and neutron) .,

9) Limit Switches -

10) Heaters
11) Fans
12) Control Boards
13) Instrument racks and panels
14) Connectors
15) Electrical penetrations
16) Splices

17) Terminal blocks

2. Categorize the equipment identified in (1) above into one of the

following categories:

a. Equipment that will experience the environmental conditions

of design basis accidents for which it must function

to mitigate said accidents, and that will be qualified to

demonstrate operability in the accident environment for the '

,

time required for accident mitigation with safety margin to failure.

b. Equipment that will experience environmental conditions of

design basis accidents through which it need not function'

-
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for mitigation of said accidents, but through which it must

not fail in a manner detrimental to plant safety or accident

mitigation, and that will be qualified to demonstrate the

capability to withstand any accident environment for the time ''

during which it must not fail with safety margin to failure.

c. Equipment that will experience environmental conditions of

design basis accidents through which it need not function

for mitigation of said accidents, and whose failure (in

any mode) is deemed not detrimental to plant safety or

accident mitigation, and need not be qualified for any

accident environment, but will be qualified for its

non-accident service environment.

d. Equipment that will not experience environmental conditions

of design basis accidents and that will be qualified to

demonstrate operability under its normal or abnormal service

environment. This equipment would normally be located outside

the reactor containment.

3. For each type of equipment in the categories of equipment listed

in (2) above provide separately the equipment design specification

requirements, including:
. . . _ _ _ . . . . _ . .

a. The system safety function requirements.

-
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b. An envircnmental envelope as a function of time which includes -

'

all extreme parameters, both maximum and minimum values, ex-

pected to occur during plant shutdown, nomal operation,

abnormal operation, and any design basis event (including LOCA

and MSLB), including post event conditions.
'

'

Time required to fulfill its safety function when subjected toc.

any of the extremes of the er.vironmental envelope specified

above.

d. Technical bases should be provided to justify the placement of

each type equipment in the categories 2.b and 2.c listed above.

.

4. Provide the qualification test plan, test set-up, test procedures,

and acceptance criteria for at least one of each group of equipment

of (l.d) as appropriate to the category identified in (2) above.

If any method other than type testing was used for qualification

(operating experience, analysis, combined qualification, or on-

going qualification), describe the method in sufficient detail

to permit evaluation of its adequacy.
:~,

5. For each category of equipment identified in (2) above, state the

actual qualification envelope simulated during testing (defining . _ _

the duration of the hostile environment and the margin in excess

of the design requirements). If any method other than type test-

ing was used for qualification, identify the method and define the
,

equivalent " qualification envelope" so derived.
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6. A summary of test results that demonstrates the adequacy of the
~

qualification program. If analysis is used for qualification,

justification of all analysis assumptions must be provided.
.

7. Identification of the qualification documents which contain detailed

supporting information, including test data, for items 4, 5 and 6.

In addition, in accordance with the requirements of Appendix B of

10 CFR 50 the staff requires a statement verifying: 1) that all

Class lE equipment has been qualified to the program described

above, and 2) that the detailed qualification information anc

test results are available for an NRC audit.

040.16 Sections 3.10 and 3.11 of the Grand Gulf FSAR indicate that in general
(3.10,
3.11) the safety-related equipment and components have been qualified in accor-

dance with IEEE Standards 344-1971, 323-1971 and 334-1971. These

standards do not address the general subject of "aqing the equipment".

In view of this, provide any additional information which may be used

to support the conclusion that the present qualification program for

the safety-related electrical equipment and components is adequate.

~
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040.17 With regard to IEEE Standard 336-1971, Installation, Inspection and
(8.1) ,

Testing Requirements for Instrumentation and Electrical Equipment

During the Construction of Nuclear Power Generating Stations, it

is not clear from the information presented in Section 8.1.4.4.2 of

the FSAR whether the requirements of this standard have been or will

be met for the installation, inspection and testing procedures for

the electrical power equipment (such as, cabling, raceways, switch-

gear and control panels). Accordingly, provide an additional dis-

cussion which defines the degree of conformance to the requirements

of this standard for this electrical equipment.

040.18 Incidents have occurred at nuclear power stations that indicate a
(7.0,
8.0) deficiency in the electrical control circuitry design. These inci-

dents included the inadvertent disabling of a component by racking

out the circuit breakers for a different component.

As a result of these occurrences, we request that you perform a review

of the electrical control circuits of all safety related equipment

at the plant, so as to assure that disabling of one component does

not, through incorporation in other interlocking or sequencing con-

trols, render other components inoperable. All modes of test, opera-

tion and failure should be considered. Verify and state the results

of your review.

-
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Also your procedures should be reviewed to ensure they provide

that, whenever a part of a redundant system is removed from service,

the portion remaining in service is functionally tested immediately

af ter the disabling of the affected portion. Verify that your

procedures include the above cited provisions.

040.19 Based on the information contained in Sections 7.0 and 8.0 of the
(7.0,
8.0) FSAR as well as selected electrical schematics it appears that all

of the actuated equipment has the capability to be tested during

reactor operations. In this regard, verify that the above is correct -

and briefly describe the provisions which assure that this actuated

equipment will be tested during reactor operations.

040.20 With regard to the safety related electrical and control drawings
(1.7,
7.0, and diagrams provide the following:
8.0)

1. Update Section 1.7 of the FSAR to reflect the latest electrical

and control drawings available for the Grand Gulf Nuclear

S ta tion. Also, provide a cross reference tabulation between

the General Electric and Bechtel Drawing Numbers as identified

in Section 1.7 and the corresponding FSAR Figure Numbers.

-



.

.g.

2. Based on examination of the electrical diagrams which were
,

provided in the FSAR, we conclude that physical layout and

cable interconnecting drawings will be necessary to assist

in our review and evaluation of your compliance with the

physical separation criteria for protective systems, components

and penetrations in the plant. In this regard, we request that

you provide selected physical layout and cable interconnecting

drawings so as to permit the above evaluation.

040.21 It is not clear from the response to question 031.13 if or how the
(7.3,
8.3) electrical circuitry associated with the Startup Transient Monitoring

System merges or connects to the electrical circuitry associated

with the safety systems. Further, it is not clear which safety sys-

tems are asscciated with this panel for testing and/or monitoring

purposes. In this regard, provide responses to the following:

1. Explicitly, identify the safety systems which are associated

(as noted above) with the Startup Transient Monitoring System.

2. For each safety system identified above provide a concise

description of how the associated circuitry merges or connects

(either directly, or indirectly by the way of isolation

devices) with the circuitry associated with this Startup

Transient Monitoring System. Also, where appropriate supple-

ment this description of the circuitry with the detailed
-

electrical schematics.
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040.22 Address the following items w'hich relate to the. Reactor Core
(5.4, -

8.3) Isolation Cooling System.

1. Provide a detailed description of the position indication

circu.itry that is associated with motor operated valves

F063-B and F064-A (refer to Figure 5.4-11). This description

should include a discussion of any redundancy provided as well

as identify the exact source of power for the position indi-

cation circuitry.

2. From the information provided, it appears that this system

could be operated if all alternating current power is lost.

Verify that this is correct, and if so, state the length of

time this system could be operated without the availability

of any alternating current power.

040.23 Identify the exact source of electrical power for motor operated
(5.4,
7.4, RHR valves F008-A and F009-B (refer to Figure 5.4-17). Also pro-
8.3)

vide a detailed description of the pressure interlock circuitry

associated with these valves and verify that this circuitry

is redundant and independent, and consist of diverse equipment.

040.24 Provide a diagram which shows the source of control power for
(8.1)

all incoming circuit- breakers (from the offsite power sources)

associated with the 4.16Kv buses 15AA,16AB and 17AC (refer
-
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to Figure 8.1-1 of the FSAR) . Also, provide this information for
,

the corresponding buses associated with Unit Number 2.

040.25 The response to question 040.7 does not clearly document that
(8.2) ,

the required verifying test will be included in the Technical

Specifications. Accordingly, clearly document that items a

through e as identified in part 3 of the request will be performed.

Identify and justify any exceptions to these items.

040.26 Define the facility's operating limits (real and reactive power,
(8.2)

voltage frequency and other) which have been established and

provide a brief description as to how these limits were established.

Also, describe the operating procedures or other provisions (pre-

sently planned) for assuring that the facility will be operated

within these limits.

040.27 Explicitly identify all non-Class 1E electrical loads which are
(8.3)

or may be powered from the Class IE a-c and d-c systems (refer

to Figures 8.1-1 and 8.3-10) . Also, for each load identified pro-

vide the horsepower or kilowatt rating for that load and also

identify the corresponding bus number from which the load is

powered.

-



.

. .

-12-

040.28 Address the following items which relate to the third level of
(8.3)

protection for the Class lE 4.16 Kv distribution system.

1. Define the maximum kilowatt load for each balance of plant

bus which is to be tripped if this third level of protection

is actuated.

2. Verify that the circuit breakers which trip these balance

of plant buses are Class lE devices.

040.29 With regard to the Diesel Generator Sets to be used at the Grand
(8.3)

Gulf Station address the following:

1. Verify that the two out of three coincident logic (for low

lube oil and high crankcase pressures) which is used to shut

down the diesel engine and trip the associated diesel generator

breaker is testable.

2. For the General Electric supplied diesel generator power supply

associated with the High Pressure Core Spray Pump Motor, we

require that prototype qualification testing as described in

the letter from Olan D. Parr (NRC) to the General Electric

Company (G. C. Sherwood) dated March 31, 1978 be performed.

In this regard, verify that this test has or will be conducted

(either at your site or at another facility) and provide a

%
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test report which includes a detailed description of the test
,

.

conditions, test setups as well as the detailed test results.

040.30 It has been noted during past reviews that pressure switches or other
(8.3)

devices were incorporated into the final actuation control circuitry

for large horsepower safety-related motors which are used to drive

pumps. These switches or devices preclude automatic (safety

signal) and manual operation of the motor / pump. combination unless

permissive conditions such as lube oil pressure are satisfied.

Accordingly, identify any safety-related motor / pump combinations

which are used in the Grand Gulf design that operate.as noted

above. Also, describe the redundancy and diversity which is pro-

vided for the pressure switches or permissive devices that are used

in this manner.

040.31 Concerning the Class lE Direct Current Power System address the
(8.3.2)

following:

1. As a result of recent reviews on the adequacy of safety-related

direct current power systems of operating plants the following

recommendations applicable to those plants undergoing operating

license and construction permit reviews have been proposed.

In this regard, state if the Grand Gulf design conforms to

these recommendations and explicitly identify any exception.

-
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a. The position of circuit breakers or fused disconnect switches
.

associated with the battery charger, battery and direct

current bus supply should be monitored to conform to the

recommendations of Regulatory Guide 1.47, " Bypassed and

Inoperable Status Indication for Nuclear Power Plant

Safety Systems," (May 1973).

b. The technical specifications should include periodic test-

ing of battery chargers to verify that the current limiting

characteristics has not been compromised or lost.

c. The technical specifications should require that cell-to-

cell and terminal connection resistance measurements be

made as recommended in IEEE Standard 450-1972, " Recommended

Practice for Maintenance, Testing, and Replacement, and

large Stationary Type Power Plant and Substation Lead

Storage Batteries."

d. The direct current power system design should include the

following monitors and alarms"

(1) An ammeter (directional and dual range) in the battery

output to monitor the battery input current while

the battery is on floating and equalizing charge and

to monitor the battery output current when it is

'

supplying power.
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.

'(2) An annunciator to 31 arm whenever the charger goes into
.

a current limiting condition.

(3) A temperature indicator to measure the battery room

. ambient temperature.

e. The voltage variation for an associated battery bus during any

expected accident mode of operation should be within design

speci fications .

f. The direct current equipment should be rated and qualified for

operation at the equalizing charge voltage and rated discharge

voltage (typically 110 to 145 volts for a nominal 125 volt

direct current system).

2. State if the battery charger has sufficient capacity to operate all

non-accident shutdown loads assuming the battery is not available.

Also, state if the stability of the battery charger output is

load dependent and if so describe.

040.32 Identify all electrical equipment, both safety and non-safety, that
(6.3,
8.3) may become submerged as a result of a LOCA. For all such equipment

that is not qualified for service in such an environment provide an

analysis to determine the following:

.
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1. The safety significanc,e of the failure of this electrical equip-

ment (e.g. spurious actuation or loss of actuation function)

as a result of flooding.
.

2. The effects on Class lE electrical power sources serving this

equipment as a result of such submergence, and

3. Any proposed design changes resulting from this analysis.

040.33 Concerning Figure 040.5-2 through and including Figure 040.5-7
(8.3)

(these figures were provided in the response to question 040.5)

expand the information provided so as to describe in detail how

the time-current characteristic curves for the MSCP fuses, pigtail

cables and penetration feedthroughs were obtained.

040.34 Concerning Regulatory Guides 1.93 and 1.108 we will require that
(8,3,
16.0) the final technical specifications for this station include the

applicable provisions of these regulatory guides. Accordingly,

verify that these specifications will include these provisions

or if applicable explicitly identify any exceptions.

040.35 Detailed reviews of electrical control circuitry associated with
(8.3)

the safety systems of nuclear stations shows that these circuits

-
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may differ from station tq station, in that, for some stations these

control circuits are arranged so that an accident signal will

override a test mode condition whereas in other stations (due to

those circuits) the test code condition will take precedence.

In this regard, identify any redundant electrically controlled

components in the Grand Gulf design whereby an accident signal

will not override a test mode condition. Also, for each component

identified, provide technical information which supports the

adequacy of this design feature.

040.36 Concerning the emergency load sequencers which are associated with
(8.3)

the offsite and onsite power sources we require that you either

provide a separate sequencer for offsite and onsite power (per

electrical division) or a detailed analysis to demonstrate that

there are no credible sneak circuits or common failures modes in

the sequencer design that could render both onsite and offsite

power sources unavailable. In addition provide information con-

cerning the reliability of your sequencer and reference design

detailed drawings.

s


