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REQUEST FOR ALDITIONAL INFORMATION

ARKANSAS POWER' AND LIGHT COMPANY

ARKANSAS NUCLEAR ONE - UNIT 1

[ DOCKET NO, 50-313

-1.0 GENERAL

~1.1 The practice of . permitting small diameter piping for safety related4

._

systems to be " field run" should be limited insofar as it is practical
to do so. When it is permitted (1) stringent quality assurance measures
should be taken to assure that the installation has been performed in
such a manner that the assumptions mede for design and safety assessment
purposes remain valid, and (2) tests should be performed on the completed

| item to provide a final indication of acceptability. In view of these
requirements, provide the following information:

;

1.1.1 A discussion of the extent to which you permitted " field,

running" of- piping for safety related systems, especially for<

engineered safety features.

1.1.2 A description of the scial quality assurance measures and
, performance tests that were conducted to assure satisfa,ctory

installation.

: 1.1.3 Provisions-f6r incorporating " field run" piping location and
' construct' ion details on "as built"-drawings.

1.'2 Describe how the applicable requirements of Appendix B to 10 CFR Part
50, Quality Assurance Criteria for Nuclear Power Plants, will be
- implemented 'during ' the operational . life of the plant.

$ ~

1.3 Describe your plans with' respect to assuring that design and quality
assurance records (e.g...as-built drawings,' equipment certifications,;

| material test reports, deviation notices, inspection reports) will
be available to your engineering and- operating personnel throughout

; the life of the plant. Provide a list of the records that will be
maintained at the site and elsewhere upon completion of construction
activities, describe the method of storage of these records, and
identify the individual having direct responsibility for management
of these records.

I1.4 Recent experience indicates that the bodies of valves and other cast
components important to nuclear safety may have areas where the wall -|
thickness is less than required. Describe the quality control pro- |

,

|
'

1

-|

.|
;
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cedures that you are using to verify wall measurements to demonstrate
that such components meet design requirements. If such verification
cannot be demonstrated, provide an engineering justification to support
the acceptance of the components.

l.5 Provide a summary comparison of the Arkansas Nuclear One - Unit 1<

(ARK-1) facility with Appendix A, General Design Criteria for Nuclear
Power Plants published February 20, 1971, indicating any areas where
the proposed design does not fully conform with these criteria.

1.6 Identify those design features parameters of ARK-1 nuclear steam supply
system (NSSS) that are significantly different from those of the NSSS
designed by the Babcok & Wilcox Company for the Oconee Nuclear Units.
For each item, summarize the safety significance including any con-
siderations of significant changes in safety margins. Include the
technical bases that justify each change with regard to nuclear safety.

1.7 The codes and standards rule (10 CFR Part 50.55a) does not require
the use of an N-symbol but does require the use of the ASME survey
and inspection system, or of an AEC-approved alternate system that
provides an acceptable level of quality. The rule also permits the
ASME survey and inspection system to be used by an applicant or
licensee in partial fulfillment of the requirements specified in
10 CFR Part 50, Appendix B (Quality Assurance Criteria for Nuclear
Power Plants), provided that such use is described by the applicant

^
or licensee, as required by 10 CFR Part 50.34 (a) (7) and is determined
to be acceptable by the regulatory staff. If you have relied or intend
to rely on the ASME survey and inspection system to satisfy to any
extent the requirements of 10 CFR Part 50, Appendix B, provide the
following information:

1

1.7.1 Identify those quality assurance criteria, or portions of criteria,
that have been or will be complied with through the use of the
ASME survey and inspection system for each applicable safety-
related plant system or component.

1.7.2 Indicate how you or your designee has audited or will audit
the performance of the system to determine that it has effectively
accomplished or will effectively accomplish its specified
objectives.

,

i

--
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2.0 SITE AND ENVIRONMENT

2.1 Our evaluation of the seismic instrumentation system you have proposed,
indicates that additional equipment and measures may be necessary to
assure the integrity and performance of structures, systems, and
components important to safety in the event of seismic disturbances.
A seismic instrumentation system and data utilization program that
we consider acceptable is set forth in Safety Guide 12, "Instrumenta-
tion for Earthquakes", published March 19, 1971. Provide the basis
and justification for elements of your proposed program which differ
substantially from Safety Guide 12.

2.2 In the site foundation evaluation presented in the PSAR and FSAR it

was stated that all Class I (seismici structures would be founded on
shale material and therefore no foundation problems were anticipated.
Provide information to demonstrate t hat the foundation material for
these structures was found to be as anticipated during construction.

2.3 Provide a summary evaluation that demonstrates the stability of the
intake and discharge canal slopes during all design basis events.

2.4 Describe how the facility was designed to protect vital equipment
and assure capability for safe shutdown in the event of a design
level flood (elevation 361 feet) .

2.5 Provide a description of the assistance that the Arkansas Board of-

Health will provide in implementing your environmental monitoring
_

program.
,
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3.0 REACTOR+

-3.1 Topical reports BAW-10008, Pact 1-Rev. 1 and Part 2-Rev. 1, are
referenced in the FSAR as applicable to the design of the
reactor internals and fuel assemblies, respectively, for blowdown
and seismic loads. However, the seismic analysis presented in
Part 2 of RAW-10008, utilizes the seismic ground accelerations
specified in the Oconee application. Provide analyses for
the fuel assemblies which consider the higher ground acceleration
values used at the Arkansas site.

3.2 Evaluate and identify any_ single failure which could result
in the continuous withdrawal of a single control rod. Estimate
each failure probability. For those failure modes identified,
present an evaluation of the potential consequences associated
with such a rod withdrawal during any anticipated mode of
operation. Indicate the initial position of the cont.rol bank
and the spatial position of each rod considered.

.

O

e

.

__
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4.0 REACTOR COOLANT SYSTEM

4.1 The list of transients that have been used in the design of components
within the reactor coolant pressure boundary as specified in Table 4-8
of the FSAR appears to be incomplete. Identify all design transients
and their number of cycles, such as control system or other system
malfunction, component malfunctions, transients resulting from any j
single operator error, inservice hydrostatic tests, etc., which are !
specified in the ASME Code-required " Design Specifications" for the ;

components of the reactor coolant pressure boundary. Categorize all j
transients or ' combinations of transients with respect to design Cases
I through IV of paragraph 4.1.2.5.1 (comparable to the operating
condition categories identified as " normal", " upset", " emergency",
and " faulted" as defined in the Summer 1968 Addenda of the ASME Section
III Nuclear Vessel Code) . Describe the program that will be used to
record and maintain an accounting of significant transients occurring I

during plant operation and to compare the service number of transients i

accumulated with those specified as the permissible number of transients
for which the plant is designed. |

4.2 Specify the Code Case Interpretations (Special Rulings) that have
been used in implementing the component codes delineated in Appendix
A of the FSAR.

4.3 Paragraph-I-701.5.4 of the ANSI B31.7 Nuclear Power Piping Code requires
that piping shall be supported to minimize vibration and that the designer

*

shall make appropriate observations under startup or initial operating
conditions to assure that vibra. tion is within acceptable levels.
Describe the preoperational vibration test program that will be used
to verify that the piping and piping restraints within the reactor
coolant pressure boundary have been designed to withstand dynamic
effects resulting from valve closures, pump trips and other anticipated
events. Provide a list of the transient conditions and the associated 1

anticipated events (i.e., puop trips, valve actuations) that will be !
used in the vibration operational test program to verify the integrity !

of the system. Include those transients introduced in systems other l
than those within the reactor coolant pressure boundary that could |

result in significant vibration response of reactor coolant pressure |

boundary systems and components.

4.4 Specify whether the design criteria that have been used to examine
the effects of pipe rupture have considered postulated pipe breaks
to occur at any location within the reactor coolant pressure boundary,
or only at limited areas within the system. Provide confirmation that
both 'iongitudinal and circumferential type ruptures were evaluated
and describe the basis for your design approach.

|
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4.5 Provide a more detailed description of the measures that have been used
to assure that the containment liner and all essential equipment within
the containment, including components of the primary and secondary
coolant systems, engineered safety features, and equipment supports,
have been adequately protected against blowdown, jet forces, and pipe
whip. The description should include:

4.5.1 Pipe restraint design requi ements to prevent plastic hinge
formation.

4.5.2 The features provided to shield vital equipment from pipe whip.
.

4.5.3 The measures taken to physically separate piping and other
components of redundant engineered safety features.

4.5.4 A description of the analyses performed to determine that -

the failure of lines, with diameters of 3/4 inch or less, will
not cause failure of the containment liner under the most
adverse design accident conditions.

4.5.6 The analytical methods that were used. .

4.6 Prov'de a more detailed discussion of the criteria that have been
app 1L i in designing the principal reactor coolant system component
support 3 (i.e., supports, restraints, " snubbers", guides, as applied
to vessels, piping, pumps, and valves) including the stress or deforma-

'

tion limits and the design codes or standards applicable to each type
of support.

4.7 Reported service experience of FWR steam generators has demonstrated
that flow induced vibration and cavitation effects can cause tube
thinning, and corrosion and erosion mechanisms both from the primary
and secondary side may contribute to further structural degradation
of the tube integrity during the service lifetime. The failure of
a group of weakened tubes as a consequence of a design basis pipe
break in the reactor coolant pressure boundary could impair the
capability of emergency core cooling systems to perform their intended
function. In order to evaluate the adequacy of design bases used to
prevent such conditions from developing in the steam generator during
service, the following additional information is required:

4.7.1 State the design conditions and transients that were specified
in the design of the steam generator tubes, and the applicable
design stress intensity limits associated with Cases I through
IV of. paragraph 4.1.2.5.1 (comparable to the "normai", " upset",
" emergency", and " faulted" operating condition categories).
Justify the basis for this celection.

. .-
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; 4.7.2 Specify the margin of tube-wall thinning that could be
tolerated without exceeding the allowable stress limits

j identified in (4.7.1) above, under the postulated condition of
a design basis largest pipe break in the reactor coolant

' pressure boundary during reactor operation.

4.7.3 Describe the inservice inspection that will be employed to
ekamine the integrity of steam generator tubes as a means to
detect tube-wall thinning beyond acceptable limits and whether
excess material will intentionally be provided in the tube
wall thickness to accommodate the estimated degradation of
tubes during the service lifetime.

.

4.8 Submit a copy of the summary technical report on overpressure pro-
tection that has been prepared in accordance with the requirements
of paragraph N910.2 of the ASME Section III Nuclear Vessel Code.

4.9 Note 5 to section A.3, Appendix "A" of the FSAR, indicates that
different design and nondestructive examination requirements were
specified for valves within the reactor coolant pressure boundary
dependent on their purchase order date (i.e., before or after January
1, 1970). For those valves ordered prior to January 1, 1970, provide
the design criteria and identify the applicable design code employed.
The ASME Code for Pumps and Valves for Nuclear Power (NP & V Code) -

is specified for valves purchased af ter January 1,1970. However,
this Code allows the option of selecting any of the following design

. procedures for Class I valves:

4.9.1 Paragraph 452.la of.the NP&V Code, Standard Pressure Rated
Valve

4.9.2 Paragraph 452.lb of the NP&V Code, Non-Standard Pressure; .
'

Rated Valve

4.9.3 MSS SP-66, Pressure-Temperature Ratings for Steel Butt-Welding
End Valves,1964 Edition (as referenced in the March 1970

Addenda to the NP&V Code)

Indicate which of the above design standards you hcve used in the.
design of Class I (NP&V Code) valves.

4.10 ~ Describe the design and installation criteria for the mounting of
the pressure-relieving devices (safety valves and relief valves)
within the reactor coolant pressure boundary and on the main steam
lines outside of containment. In particular, specify the desist
criteria that have been used to take into account full discharge
loads (i.e., thrust, bending, torsion) imposed on valves and on connected
piping in the event the valves discharge concurrently. Indicate the
provisions made to accommodate these loads.

I

, .- - -

. . , , ---- - - , -
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4.11 Paragraph 4.1.2.5 of the FSAR states that design cases II through IV,
comparable to the " emergency" and " faulted" conditions defined in
Section III of the ASME Code, have been applied to reactor coolant

& pressure boundary (RCPB) components. Identify any other components
or systems that are not a part of the RCPB for which design Case IV
stress limits will be applied. In the event that Class IV stress
limits have been applied to any system or component exclusive of
the RCPB, provide the bases for such application.

4.12 Recent fracture toughness test data indicate that the current ASME
Code rules do not always assure adequate fracture toughness of ferritic
materials. The Charpy V-notch tests are adequate to measure the upper
shelf fracture energy value; however, they generally do not predict
correctly the Nil Ductility Transition (NDT) temperatures or the
transition temperature region in which fracture toughnass increases
rapidly with temperature. The NDT temperature, therefore, must be
obtained from other tests, such as the drop-weight 1st (DWT). In
addition, the transition temperature region shif ts to higher tempera-
tures when the thickness of the specimen tested is increased (size
effect). In order to be able to establish appropriate heatup and
cooldown limits for this plant, provide the following information:

4.12.1 For all pressure retaining ferritic components of the reactor
coolant pressure boundary whose lowest pressurizatian tempera-
ture* will be below 250 0F, provide the material toughness.

test requirements and data (Charpy V-notch impact test curves
and dropweight test NDT temperature, or others) that have.

been specified and reported for plates, forgings, piping, and
we'.d material. Specifically, for each component, provide
the following data, or your estimates based on the available
data:

(a) The maximum NDT temperature as obtained from DWT,

(b) The maximum temperature corresponding to the 50 f t-lb
value of the C fracture energy, andy

(c) The minimum upper shelf C energy value for the weak
direction (WR direction in plates) of the material.

* Lowest pressurization temperature of a component is the lowest
temperature at which the pressure within the component exceeds
25 percent of the system normal operating pressure, or at which
the rate of temperature change in the component material exceeds

. 50 oF/hr., under normal operation, system hydrostatic tests, or
transient conditions.
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4.12.2 Identify the location and type af the material (plate, forging,
weld, etc.) for which the data listed above were obtained.
Where these fracture toughness parameters occur in more than
one plate, forging or veld, provide the information requested
in 4.12.1 (a), (b), and (c) for each of them.

4.12.3 For reactor vessel beltline materials, including welds, specify:

(a) The highest predicted end-of-life transition temperature
corresponding to the 50 ft-lb value of the Charpy V-notch
fracture energy for the weak direction of the material
(WR direction in plates) and

(b) The minimum upper shelf energy value that will be
, acceptable for continued reactor operation toward

the end-of-service life of the vessel. .

4.12.4 Furnish the proposed heatup and cooldown curves that will
be used to control the pressure and temperatures that
the ferritic material of the reactor coolant pressure boundary
will be exposed to during the first two years of operation and
at the end-of-service life.

4.13 Describe the reactor vessel material surveillance program in sufficient
detail to indicate conformance with ASTM E-185-70, especially in regard
to Section 3.1.2 on retention of representative test stock (archive
material) and.Section 3.1.3 on chemical composition.,

4.14 State the number of Charpy V-notch specimens oriented with respect
to the weak direction (WR orientation in plates) of plates, forgings
and weld materials that will be included in the reactor vessel material
surveillance program.

4.15 If any component within the reactor coolant boundary has been designed
or fabricated outside of the United States provide the following
information:

4.15.1 Identify the manufacturer and describe his qualifications,
experience in the construction of nuclear power plant
components, and experience in furnishing components for
nuclear power plants in the U. S.

.
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4.15.2 Describe the steps you are planning to take to assure that
the quality levels achieved in the fabrication of foreign
procured components are acceptable.

4.16 Describe the process variables and the quality control procedures
applied to achieve the desired material properties in the base metals,
heat affected zones, and welds in connection with electroslag welding
of the longitudinal seams of the shell courses of the steam generators,

and the pressurizer.

4.1) Indicate whether electroslag welding will be used in fabrication of
,

any other components, particularly those made from stainless steel. i

4.18 Describe the plans that were followed to avoid partial or local. !
severe sensitization of austenitic stainless steel during heat treat-
ments and welding operations for core structural load bearing members
and component parts of the reactor coolant pressure boundary. Describe
welding methods, heat input, and the quality controls that were
employed in welding austeniti6 stainless steel components.

4.19 If nitrogen was added to stainless steel types 304 or 316 to enhance,

its strength (as permitted by ASME Code Case 1423 and USAS Case 71),
provide justification that such materialwill not be susceptible to 1

stress corrosion cracking under severely sensitized conditions. )

4.20 Provide the following information regarding the primary coolant pump I

flywheels:

4.20.1 State the type of material used for the pump flywheel and its
,

minimum specified yield strength. Indicate the nil-ductility )transition (NDT) temperature specified for the materials,
as obtained from drop-weight tests (DWT), the minimum acceptable I

Charpy V-notch (C ) upper shelf energy level in the weak |y
direction 00R orientation in plates), and the fracture toughness I

of the material at the normal operating temperature of the
flywheel.

4.20.2 State the design stress specified for the flywheel as a
percentage of the minimum specified yield strength, for the
normal operating speed acl the design overspeed condition.

4.20.3 State if the calculated combined primary stresses in the fly-
wheel, at the normal operating speed will include the stresses
due to the interference fit of the wheel on the shaft, andi

the stresses due to centrifugal forces.

|

|

4

3. $ ,-- , * --
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4.20.4 State the highest anticipated overspeed of the flywheel and
the basis for this assumption.

4.20.5 State the estimated maximum rotational speed that the flywheel
attains in the event the reactor coolant piping breaks in either
tha suction or discharge side of the pump. In addition, describe
results of any studies directed towards: (1) determining the
maximum speed the pump or motors can reach due to physical
limitations (e.g., the speed at which the pump impeller seizes
in the wear rings due to growth from centrifugal forces or
the speed at which motor parts come loose and grind or bind
to prevent further increase in speed); (2) establishing speed
and torque for various pipe break sizes; (3) devising means
to disengage the motor from the pump in the event of pump
overspeed; (4) verifying that pump fragments generated at
maximum speed do not penetrate the pump casing and that any
missiles leaving in the blowdown jet do not penetrate contain-
rent; (5) establishing failure speeds for motor parts and
whether they will penetrate the motor frame and if so with
what energy; end (6) defining a minimum rotor seizure time.

4.20.6 State the rotational speed that will be specified for the

preoperational overspeeo , tests of the flywheel.

4.20.7 Describe the inservice inspection program proposed for the
flywheels, state the areas to be inspected, access provision:,

'

type and frequency of inspections, and the acceptance criteria.

f 4.21 Discuss the adequacy of the leak detection system which depends on
reactor coolant activity for detection of changes in leakage during
the initial period of plant operation when the coolant activity may
be low.

4.22 With reference to the proposed maximum allowable leakage rate from

,

unidentified sources in the reactor coolant pressure boundary, furnish
! the following information:

4.22.1 The length of a through-wall crack that would leak at the
rate of the proposed limit, as a function of wall thickness.

4.22.2 The ratio of that length to the length of a critical through-
wall crack, based _ on the application of the principles of
fracture mechanics.

1 ,

4.22.3 The mathematical model and data used in such analyses.

.__ . , . - -..
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4.23 Specify the proposed maximum a.lowable total leakage rate for the
reactor coolant pressure boundary, and the basis for the proposed
limit. Furnish the ratio of the proposed limit to:

a. The normal capacity of the reactor coolant makeup system.

b. The normal capacity of the containment water removal system.

4.24 Provide tha sensitivity (in gpm) and the response time of each leak
detection system. For the containment air activity monitors, provide
the sensitivity and the response time as a function of the percentage
of failed fuel rods or of the corrosion product activity in the reactor
coolant, as applicable.

4.25 Describe the proposed tests to demonstrate sensitivities and opera-
bility of the leakage detection systems.

4.26 Describe the design and arrangement provisions for access to the .

reactor coolant pressure boundary as required by Sections IS-141 and
IS-142 of Section XI of the ASME Boiler and Pressure Vessel Code -
Inservice Inspection of Nuclear Reactor Coolant System. Indicate
the specific provisions made for access to the reactor vessel for
examination of the welds.

4.27 Section XI of the ASME Boiler and Pressure Vessel Code recognizes the
problems of examining radioactive areas where access by personnel will

*

be impractical, and provisions are incorporated in the rules for the
examination of such areas by remote means. In some cases the equipment
to be used to perform such examination is under development. Provide
the following information with respect to your inspection program:

4.27.1 Describe the equipment that will be used, or is under development
for use, in performing the reactor vessel and nozzle inservice
inspection.

4.27.2 Describe the system to be used to record and compare the data
from the baseline inspection with the data that will be obtained
from subsequent inservice inspections.

4.27.3 Describe the procedures to be followed to. coordinate the,

development of the remote inservice inspection equipment with
.I

'

the access provisions for inservice inspection afforded by
the plant design.
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5.0 RSTRUCTURES '

5.1 Identify the methods of seismic analysis (modal analysis response
spectra, modal analysis time history, equivalent static load, etc.)

'

or empirical (tests) analyses which have been employed in the design-

of Class I (seismic) structures, systems and components. Provide a
more detailed description of all methods that were employed for
seismic analysis including descriptions (sketches) of the mathematical

j - models employed and the procedure for lumping masses.

5.2 Provide the criteria which were used to compute shears, moments,
stresses, deflections and/or accelerations for each seismic-excited
mode as well as for the combined total response, including the criteria

i for combining closely spaced modal frequencies.

5.3. Submit the basis for the methods used to determine the possible combined
horizontal and vertical amplified response loadings for the seismic
design of structures, systems and components including the following:

:

5.3.1 The possible combined horizontal and vertical amplified response
loading for the seismic design of the building and floors.,

;

5.3.2 The possible combined horizontal and vertical amplified response4

loading for the setsmic design of ' equipment and components,
including the effect of the seismic response of the building
and floors.

' '

5.3.3 The possible combined horizontal and vertical amplified response
. loading for the seismic design of piping and instrumentation,
including the effect of the seismic response of the building,
floors, supports, eq'uipment, components, etc.

.

5.4 Provide the structure material properties and soil structure interaction
which were used in seismic design analyses and the bases for the selection

'

of these properties. Describe the measures which have been taken to;

assure that the calculated responses or cia:s I (seismic) structures
will conservatively reflect the expected variations in the periods 'of

; vibration of the structures.

5.5 With reference to. the raismic analysis of Class I (seismic) items by
the response spectrum me hod using floor response spectra, the shape
of these floor response spectra is dependent on the assumptions made
for the structural properties, dampings, and soil structure interactions.

Describe. the measures which have been taken to consider the effects on
floor response spectra of expected variations in structure response.

d

-

.m
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5.6 The use of both the modal analysis response spectrum and tbne history
provides a check on the response at selected points in the station

i. ' structure. List the responses ch*.ained from both methods at selected
points in the Class I (seismid structures to provide the basis ~ for checking i

'

_ the seismic system analysis.

5.7
'

Indicate the provisions utilized to assure that the crane located in
.

containment is held on its rails to preclude dislodgement during seismic
excitation.

4

5.8 With-respect to Class I (seismic) piping buried or otherwise
located outside of the containment structure, describe the seismic
design criteria employed to assure that allowable piping and structural
stresses are not exceeded due to differential movement at support
points, at containment penetrations, and at entry points into other
structures.

,

5.9 1 Describe the method employed to consider the torsional modes of vibra-,

tion in the seismic analysis of Class I (seismic) structures.

5.10 Describe the seismic design criteria employed to assure the adequacy
of Class I (seismic) mechanical components such as pumps' and heat exchangers,
acd electrical equipment such as cable, trays, battery racks, instrument
ra.cks and control consoles. Describe the measures taken for seismic

I
restraint to meet these criteria, the analytical or testing methods
employed to verify the adequacy of these restraints and the methods,

; utilized .co determine the seismic input to these components.

5.11 Describe the ' criteria employed to determine the. field location of . seismic
supports and restraints for Class I (seismic) piping, piping system
components, and equipment, including placement of snubbers and dampers.
Describe the procedures followed to assure that the field location and
characteristics of these supports and restraining devices are consistent.

with the assumptions made in the dynamic analyses of the system.

e 5.12 Describe ' the procedures used to account for the number of earthquake
cycles during one seismic event:and specify the number of loading cycles4

for which Class I (seismic) systems and components are designed for in
,

this event as determined trom the expected duration of the seismic
motions or the number of major. motion peaks.

i .-

5.13 In order to assess that the seismic design bases for this plant have'

been properly translated into the required specifications, drawings
ana' procedt zes,- systems and components provide the following informa--

| tion:

. . . , . _ - . _ . . _ _ , _,_ _ ,_._ - - __ _ ___. _.
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5.13.1 Identify the design organizations involved in the seismic
f _ design of all safety-related items of the plant, their re-

spective responsibilities, and the documented procedures
'

followed to assure that these responsibilities have been
met. Identify the organization that was assigned overall
responsibility for the adequacy of. seismic design.

t

5.13.2 In regard to the interchange of design information among the
involved design organizations, revisions thereto, an,d coor-
dination of all aspects of the seismic design, describe the
documented procedures employed to assure that these inter-
changes and coordination among design organizations have
been followed.

5.13.3 Describe the design control measures instituted to verify
the adequacy of the seismic design and identify the responsi-
ble design groups or organizations who performed this function.

5.13.4 Describe the requirements that have been included in the

; purchase specifications for safety-related equipment to assure
adequate design and functional integrity under the seismic
design conditions. Describe the provisions that are included
in the purchase specification to permit the purchaser to verify
that these requirements are satisfied.

,

, , 5.14 The Arkansas Nuclear One facility is built on semi-permeable soil.
Discuss the provisions made to prevent ground water from flooding'

equipment that is located below the highest flood level and is necessary<
,

to shutdown the reactor and maintain it in a safe shutdown condition.

5.15 Several Class I (seismic) tunnels, underground cells, underground piping and
underground cables are connected to the main structures. The s<sismic
response of buried elements is very different from the response of
the main structures. Describe the methods of design and the actual
arrangement of the details of connections between these appendages
and the main structures. Demonstrate that stresses due to dynamic
interaction meet the criteria for allowable design stresses.

5.16 Although the foundations of the main Class I (seismic) structures are not inter- |
connected, soil interaction will exist between them during OBE and DBE |
disturbances. Explain the method used to account for this condition i

in the design and construction of the foundation slabs and walls. Show j
that under the most unfavorable conditions the stresses in the founda-
tions and soils meet the crit,eria for allowable design stresses.

. . , _ _ _ _ _ . _ . _ _ _ ~_
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The ACI Committee 334 in " Concrete Shell Structures Practice and
Commentary" states in Section 202(d) and 202(e):

" Equilibrium checks of internal stresses and external loads are to
be made to ensure consistency of results.

'

An ultimate strength analysis may be used only as a check on the
adequacy of.the design. It is not to be used as a sole criterion
for design, except where it can be proven to be applicable."

In its commentary the ACI Committee 334 says in Part 4.

" . the analysis must be made i.t design and at ultimate loads. .

to ensure both proper behavior at design loads and an adequate over-
load capacity."

Indicate whether the design and the checking of the design have been
made in accordance with the provisions indicated above.

5.20 Demonstrate that earthquake shears can safely be carried by the
containment structure concrete without special shear reinforcing.

,

|
.

.

,-, , - - , - -- - -
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5.21 Present a study analyzing the stresses in the containment structure
at end of service life. This study should include the effect of
structural and thermal creep and shrinkage on stress redistribution,
and should be based on a realistic evaluation of the modulus of elasti-
city, E, and Poisson's ratio. The use of a uniform reduced E is not
considered to be satisfactory. The purpose of this study should be
to demonstrate that after repeated reactor shutdowns and reactor
startups no excessive tensile stresses will exist in the concrete
at the liner, where there is no reinforcing to control cracking.

5.22 ' Justify the omission of radial reinforcing in the wall and in the
dome of the containment building. Prestressing generates tensile
stresses and tensile strains in the direction perpendicular to the
tendon, especially where tendons are curved. Demonstrate that the
absence of radial reinforcing will not jeopardize the long range stability
of the containment. Indicate the ultimate tensile strength of the
concrete if the design relies upon it.

5.23 Explain what provisions were made for the seismic design of the equip-
ment, personnel and escape locks.

5.24 The 1/4 inch thick liner is attached to the concrete by means of an
angle grid system with the unpainted liner face in contact with con-
crete. Under prestress load, concrete creep, concrete shrinkage and
thermal load, the compression stress in the liner may reach the yield
point during normal operating condition. In the event some plates
buckle and deflect towards the inside of the containment, voids which
may therefore occur between concrete and liner may be connected with
the outside through cracks in concrete. Explain what provisions are
made to prevent the unpainted liner from corroding under these conditions
and what surveillance measures could be used to detect chis condition.

5.25 The liner is not bac4ed up by concrete at openings and behaves partly
as an element of a pressure vessel. Indicate the provisions incorporated
in the structure for the saie transmission of membrane and bending
stresses existing in these transition pieces into the rest of the
s t ruc ture . Demonstrate that critical stresses or strains occurring
at these locations meet the criteria for allowable design stresses
and strains.

5.26 The use of the ASME Pressure Vessel Code Section III for the design
of the liner is questionable since the Code aooltas to a structure
supporting mechanical loads such as pressure. The. liner is
loaded by strains transmitted to it by concrete and must rollow the
concrete deformations. In this case the thickening of the liner at

_
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,

the openings does not help to reduce the stresser out only increases
~

the local stiffness of the liner, which, in encn, may increase local
stress concentrations. Demonstrate the manr.er by which liner failure
or leakage will be precluded since the ASMT. code rules may no: ade-
quately cover this situation.

5.27 Explain the methods of design of the expansion joint bellows for axial
and lateral displacement of the fuel transfer tubo, which is a part
of the containment. Discuss their accessibility for inspection and
repairs.

5.28 Where Class I (seismic) structures are directly connected to Class II
(seismic)~ elements, such as equipment-and-piping systems, indicate if
and hot ~the Influence of seismic activity of the Class II (seismic)
elements on .the Class I (seismic) structures has been considered in
the Class I (seismic) designs, such that damage or excessive movement of Class
II (saismic)lsystems' will' not adversely affect Class I (seismic) structures.

5.29 Provide drawings of the details and final design of the anchoring and re-
.inforcing arrangement for the Class I (seismic) auxiliary building, control
room fuel handling building, pump house (portion containing the service
water system), containment interior structure, and the equipment supports
for the reactor, steam generator, pressurizer, and main pumps.

5.30 For the containment interior structures, describe the dynamic design
used to ascertain that this structure meets seismic Class I (seismic) criteria.
Explain the methods used to compute the jet forces for the structural
design of the containment interior structure. Indicate the pressure
and tempetature safety margins resulting from the stress analyses
of the interior structure.

5.31 Indicate the design criteria, materials, allowable stresses and strains,
and load combinations considered for the design of the concrete and
cast-in steel for the structural supports for the reactor, steam
generators, pressurizer, main coolant pumps, and safety injection tanks.

5.32 Describe the method used to evaluate the amount of radiation generated
heat in concrete adjacent to the reactor and the criteria and methods
used for the design of the reinforcement at this location.

|
5.33 Discuss the tornado protection provided for critical elements of Class I

(seismic) structures, such as containment penetrations, locks, doors, large
openings, spent tuel pool, diesel rooms, removable shielding blocks,
etc. Indicate whether the tornado design considers possible increase
of the tornado loading on the containment structure due to the funneling
effect of the tornado wind blowing between the two containment structures.

.
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5.34 Describe tie down arrangements made for all Class I equipment to resist
seismic, jet and tornado forces. Restraints provided for equipment
usually have gaps between them and the equipment. Indicate whether
the seismic analysis considered these gaps and if the impact forces
due to the gaps, acting on the equipment, the restraints and the
structures were evaluated.

5.35 Present a list of typical missiles both accident and tornado generated,
that have been considered in the overall design and indicate the nature
of the missile, the weight, mass / cross-section ratio, shape, assumed
point of bnpact, assumed impact velocity, and where and how originated.
Indicate the criteria and the method of analysis used for checking the
structure at point of impact. Indicate whecher all Class I structures
or parts of structures (such as spent fuel pool) have been checked for
impact of missiles. Indicate whether the crane can generate internal
missiles that may endanger the containment structure.

5.36 To evaluate the design adequacy of the fuel pool floor to withstand
the effect of a fuel cask drop, submit the design criteri and appli-
cable analyses used in the design of the floor. Indicate the maximum
thermal stresses which can be developed in the spent fuel pool walls

' under the most adverse conditions. Describe what provisiens have
j been made to control cc Sking in this structure.

5.37 Present a discussion of the adequacy of the steel structure over the
spent fuel pool, since this structure has not been designed to resist
tornadoes. Discuss its status under tornado conditions whether--

it will remain standing or partially collapse. Describe what will ,

happen to the crane under these conditions.

5.38 Where yielding is permitted in structures, define the allowable limits
and list the structures, parts of structures, and elements where yielding
may occur and under what load combinations. Demonstrate how these
limits meet acceptable design strain limits.

5.39 For the design of the containment structure and other Class I structures,
describe the technique used for the proportioning of the reinforcemeat
after completion of the computer analysis.

- 5.40 For several of the critical locations of Class I structures, including
the containment, indicate separately the seismic stress contributions
as a portion of the total stress.

a

f
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5.41 State whether the seisnic analysis covered the gradual or accidental
deterioration of structures and systems. For instance, whether the
analysis has considered the possible increase of reaction loads on
structures due to ruptured pipes in the case of a postulated LOCA.

5.42 In the event of an OBE or DBE, torsional loads will be applied evenly
to symmetrical structures (reference paper by N. M. Newmark, " Torsion
in Symmetrical Buildings", Fourth World Conference on Earthquake
Engineering, Santiago, Chile , 1969). Indicate whether torsional
effects have been considered in the design of all Class I (seismic)-
structures'and the method used for this analysis.

5.43 Describe the erection method associated with the tendon anchor, especially
the means by which a good concrete bearing of the tendon bearing plate
was achieved. Describe the quality control measures which were used
to assure an adequate bearing.

5.44 Describe the arrangement provided to absorb the torsional moment generated
in the tendon anchor because of the twisting of the tendon during erection,
and its effect on the ultimate strength of the anchor. Indicate whether
all the tendons or only the hoop and dome tendons have been twisted
when erected to give a helical shape to the wires and equalize their
lengths. Indicate the maximum eccentricity of the load which may exist
because of erection inaccuracies and its effect on the ultimate strength
of the anchor.

5.45 Furnish the pertir int design information contained in the procurement
specification for the prestressing tendon ducts. Indicate the provi-
sions made in the ducts to prevent in-leakage of mortar during
concreting, and out-leakage of grease during the greasing operation.
Indicate the measures used to prevent corrosion of the ducts, and
what means have been used during erection to avoid water condensation
in the ducts. )

1

5.46 Furnish a typical chemical analysis of any fly ash used in concrete
|work and demonstrate that it will not increase the corrosion of the i

tendons by the inclusion of deleterious substances such as sulphur I

and chlorine.

5.47 Describe how the seal welds between the crane bracket and' thickened
liner plate are checked for leak tighness. These are working welds
under normal operation and may have a substantial probability of
failure relative to typical liner plate seam welds.

|

|

.
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5.48 Indicate whether any welding has been used on reinforcing steel. If

so, describe the design criteria for the weld and the quality control
which has been used during welding operations. Also state whether
any protective measures were taken during welding near unprotected
prestressing tendons.

5.49 At what point between the mixing and placement of concrete were con-
crete compression and slump test samples taken during construction?

5.50 Indicate whether concrete in Class I (seismic) structures has been placed by
_ pumping through an aluminum pipe and the measures used to prevent any
such concrete from losing strength.

5.51 Describe the permanent provisions made for access to the exterior of
the upper parts of the containment structure to facilitate periodic
inspection and testing.

5.52 The acceptance pressure testing should provide a check on design and
construction of the containment. In this context, justify the use
of only two meridians for taking measurements during pressure testing,
and demonstrate that the information thus collected will be sufficient
to fulfill the test purpose. Indicate the tolerances on test accepta-
bility. The reference to the Palisades and Turkey Point containments.

is not sufficient since the ARK-l"st'ructure is a new type of containment
'

with only 3 buttresses and 186 wire tendons.
>

5.53 Indicate whether periodic structural integrity tests are planned af ter
the initial proof test. Discuss the expected results of these structural
integrity tests and the testing procedure that. will be implemented.
These periodic tests may be necessary to check on possible gradual
deterioration of the structure. Provide the frequencies at which
containment structural integrity tests will be conducted during plant
life, either separately or in conjunction with periodic containment
leakage rate tests.

5.54 Present the program for surveillance of the containment structure
concrete, tendons and liner during the lifetime of the plant, including
a discussion of tendon inspection on the basis of a sampling procedure
as specified in the MIL-STD-105D or MIL-STD-414, or similar standards.
Describe the bases on which the decision was made to select three hoop,

I three vertical, and three dome tendons for surveillance. Furnish i
information as to whether the individual wires will be checked for l

breakage on the surveillance tendons and on other tendons. If they
-will be checked, indicate the procedure that will be followed.
Reliance that button heads would " pop up", and remain so for an extended
period, would be inadequate, as this visual evidence will not necessarily
be present.

,
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5.55 The grease used in prestressing ducts has a coefficient of thermal
expansion much larger than that of the structure. It is pumped i'nto
the ducts at a temperature much higher than its operating temperature,
and therefore will contract. Explain the means used to prevent void forma-
tion in grease because of this tendency to contract and the as'surance that
exists that this void formation will not accelerate corrosion phenomena.

5.56 It is not indicated whether a cathodic protection system will be provided
for the corrosion protection of the steel liner, reinforcing bars and
the tendon steel casings. Discuss the protection such a system may
offer, especially to the prestressing tendons. Discuss also the detri- !
mental effect the cathodic system may have when small faults occur,
such as voids in tendon protective grease and discontinuities in the
tendon ducts. 4

1

5.57 Indicate the design features provided to enable compliance with the
AEC General Design Criterion 52, published in the Federal Register on
July 7,1971, in regard to ability to conduct periodic integrated
leakage rate testing at containment design pressure.

1

5.58 Describe the design features of the containment airlocks that wd.11 |
permit testing of the airlocks at full accident pressure. Describe ,

'

the test method that will be used to verify leak tightness of air
lock doors, door penetrations and door gaskets.

|
'5.59 Provide information tthat demonstrates that deformations associated

with seismic loadings would not interfere with the proper operation
and sealing of containment equipment penetrations.

5.60 Appendix SK states that some of the liner plate anchor tests showed
less load or displacement capacity than predicted values. Provide
the test results in conjunction with the predicted values.

|
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6.0 ENGINEERED SAFECUARDS

6.1- ' Provide an analysis of potential post-LOCA hydrogen generation using
the assumptions set forth in Safety Guide No. 7 " Control of Combustible
Gas Concentrations in Containment Following a Loss-ofCoolant Accident".

6.1.1 Provide the predicted site boundary and LPZ doses that would
resuit from containment purging in the event of the design
basis loss-of-coolant accident using the assumptions set forth
in Safety Guides 4 and 7.

6.2 Describe the design criteria that are applicable to the containment
purge system including requirements for accident environment testing,
redundancy, testability arJ single failure analysis. Indicate the
means whereby the conta 8nment atmosphere will be mixed, sampled and
monitored for radioact; -ity during purging operations.

6.3 Describe the inservice inspection prcgram for fluid systems other
than these composing the reactor coolant pressure boundarr, including
items to be inspected, accessibility requirements, and the frequency
and types of inspection. The fluid systems to be considered are
applicable engineered safety systems, reactor shutdown systems,
cooling water systems, and the radioactive waste treatment systems.

6.4 Describe in detail the preoperational test program that will be performed
on the installed ECCS system to demonstrate that the system will perform
its design functions under accident conditions.

6.5 Provide an analysis which demonstrates that NPSH requirements for the
Emergency Core Cooling and Containment Heat Removal System pumps are
in conformance with Safety Guide No. 1.

6.6 Describe the design criteria that account for the potential effects
of radiation resulting from both normal operation and accident conditions
superimposed on long-term normal operation for electrical and mechanical
equipment of the reactor protection system and engineered safety features.

6.7 Discuss the design of the control circuits for the motor-operated
isolation valves located between the accumulator tanFS and the primary
coolant system, indicating the assurance provided by the design that
the valves will be open when required. The inclusion of the following
features would provide acceptable design:

(1) Valve position visual indication that is actuated by sensors
on the valve ("Open" and " Closed"). *

.

|
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(2) An audible alarm, independent of item (1), that is actuated by
a sensor on the valve when the valve is not fu the fully open.

position.

(3) A lock-out of power to the valve operator at any time the
primary coolant pressure exceeds a preselected value (specified
in the . Technical Specifications) as an alternative consideration
could be given to the incorporation of the following features

in lieu of item (3).
.

(4) Automatic opening of valve when the primary system pressure
exceeds a preselected value (specified in the Technical Speci--

fications).

(5) A safety injection signal used to automatically remove (ov_rride)
any by-pass feature that may be provided to allow a motor operated
valve to be closed, for short periods of time, when the primary
system is at pressure (in accordance with the provisions of the
Technical Specifications).

?

:
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7.0 INSTRUMENTATION AND CONTROL SYSTF"A -

7.1 Provide the following information with regard to the protection systems
that actuate reactor trip and engineered safety feature action:

7.1.1 A list-of those systems designed and built by B&W that are
identical to those of the Oconee Nuclear Station (as documented
in the SAR) and a list of those that are different, with a
discussion of the basis for the design differences;

7.1.2 A list of those systems and their suppliers that are designed
and/or built by suppliers other than B&W; and

7.1.3 Identification of any features of the design that do not
conform to the criteria of IEEE 279 or the Commission's General
Design Criteria and an explanation of the reasons.

7.2 Provide the following information with regard to the control systems
designed by B&W:

7.2.1 Identification of the major plant control systems (e.g., primary
temperature control, primary water level control, steam generator
water level control) that are identical to those in the Oconee
Nuclear Station; and

7.2.2 A list and a discussion of any significant design features in
these systems that are not identical to those used in the Oconee
Nuclear Station. This discussion should include an evaluation
of the safety significance of each design difference.

7.3 Describe the qualification testing requirements that ha,ve or will be
used to assure that the seismic design criteria for the reactor protection
system, engineered safety feature circuits, and the emergency power
system are satisfied, and how these requirements are being imposed on
equipment suppliers. |

;

7.4 Submit the criteria and their bases that establish the minimum require- '

ments for preserving the independence of redundant reactor protection 1

systems, engineered safety feature systems and Class IE* Electrical |
Systems through physical arrangement and separation and assure minimum I
availability during any design basis event. The submittal should include
a discussion of the administrative responsibility and coatrol to be
provided to assure compliance with these criteria during the design and
installation of these systems. As a minimum the criteria and bases for
the installation of electrical cable for these systems should address:

* Class IE electrical systems and design basis events are defined in
the Proposed IEEE Criteria for Class IE Electrical Systems for Nuclear
Power Generating Stations (IEEE 308).

|

. -

|
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7.4.1 Cable derating.

Cable routing in containment, penetration areas, cable spreading
rooms, control rooms and other congested or hostile areas.7.4.2

Sharing of cable trays with non-safety related cables or with7.4.3 cables of the same system or other systems.

Fire detection and protection in the areas where those cables7.4.4
ale installed.

7.4.5 Cable and cable tray markings.

Spacing of wiring and components in control boards, panels,7.4.6
and relay racks.

(e.g. , motors , ,

Identify all safety related equipment and components
cables, filters, pump seals) located within the containment7.5

l

required to be operable during and/or subsequent to a loss of coo antDescribe the qualification
accident or a steamline break accident.tests thach have been or will be performed on each of these items to
assure their performance in a combined high temperature, pressure,
and humidity environment.

What design criteria and/or operating limitations have been established
loss of the air conditioning and/or ventilation system7.6 l andto assure thatwill not adversely affect the operability of safety related contro

electrical equipment located in the control room or other equipment
Describe the analysis performed to identify the worst cassState the limiting conditionrooms. (e.g. , temperature , humidity) . d

with regard to temperature that would require reactor shutdown, anDescribe any testing (factory and/or onsite)
environment

how this was determined.has been or will be performed to confirm satisfactory operabilityi
~

of control and electrical equipment under extreme environmental condit ons.that

Describe how reactor protection system and engineered safety featureincluding cebles, will be identified physically as safety7.7
partic-

related equipment in the plant to assure appropriate treatment,Also, describe your
equipment,

ularly, during maintenance and testing operations. identification scheme for distinguishing between redundant channels of
the systems and discuss how it will be evident to the operator or
maintenance craf tsman, without consulting reference material, whether

;

>

Evaluate
the equipment is safety related and which channel is involved. t

your identification scheme with respect to compliance with the requiremen s
of Section 4.22 of IEEE 279, Revision 1.

I

i

.
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'7.8 Describe the methods planned for periodic inservice testing of reactor
protection system response times for the various reactor trip parameters.'

Include a discussion of the relationship of channel response time to
;

safety limit and identify the margin in terms of time.
,

7.9 Describe the methods planned for periodic inservice testing of engineered
safety feature instrumentation and control equipment. We interpret*

IEEE 279 to require the same high degree of inservice testability for
,

engineered safety feature actuation as is required for the reactor
trip system.,

7.10' Identify'the information readouts or indications provided to the operator
for monitoring conditions in the NSSS and in the containment over the . full
-operating range of the plant, including anticipated operational occurrences
and accident anc.' post-accident conditions. Your response should include ,

-the design criteria and their bases, the type of readout, number of
'

; channels provided, range, accuracy and location.

7.11 Discuss the indications available to the control room operator that
; would allow him to recognize that a pedtec. tion system'or: subsystem has been

placed in test, bypassed for operation or maintenance purposes,, or removed4

'

from service for any cause. Also, include a listing'of the operating
bypasses and show that they have been designed to meet the requirements

j of Paragraph 4.12 of IEEE 279.
> .

7.12 State the criteria and design bases that es,tabl,ished the heat tracing
requirements, temperature control, monitoring, and power requirements
for the boric acid and the sodium hydroxide subsystems of the chemical
addition-system. State whether a single: failure can cause a loss of=
function and provide justification for the cases where the single failure

,

; criterion is not satisfied.

7.13 The FSAR states (page 14-7) that a pump interlock system prevents
[

startup of a pump in an idle loop when operating above 227. full power.'

|
The description.of the system is not sufficiently detailed to permit
evaluation. Submit a description of the circuitry to show that thei

requirements of IEEE-279 are satisfied.

''

7.14 Identify any reactor trip set point adjustmerts that must be made in
the protection system when reducing.the number of primary pumps in
operation. Describe how these trip set point adjustments will be made,'
and' verify these adjustments wiIl Be made in accordance with Section

~

4.15 of IEEE 279. Discuss the positive means that will exist for assuring

' '
that the most restrictive setpoint will be used when applicable and that'

-

improper use of a less restrictive setpoint will be prevented. Indicate
.how.the single failure criterion associated with the reactor protection
system is met during this operation.

;

!

l?
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7.15 Identify the reactor protection system and engineered safety feature
instrumentation sub-systems for which the trip setpoints are within
5% of the high or low end of the calibrated range. Provide an error
analysis for each such case to ensure that.the required output signal
is always conservative when viewed from a safety standpoint.

7.16 Describe the design of all instrument sensing lines that penetrate or
are connected to the primary reactor containment, including the isola-
tion valving and the valve position indication provided. Identify
any features of the design that do not satisfy the recommendations
of Safety Guide 11.

7.17 In your design, safety injection initiation is provided by either
low reactor coolant pressure or high reactor building pressure.
Initiation by either of these diverse signals, assuming failure of the

,

other signal,will result in satisfactory ECCS performance. Since your ;

analysis of the effectiveness of the ECCS performance aesign assumes |
a reactor trip, explain the bases for not using similar diverse signals
to trip the reactor.

|

7.18 Your description of the logic required to actuate the reactor building
spray system (page 7-12) implies that coincident signals from the two

Iactuation channels are necessary to initiate operation of this system.
Such a design is vulnerable to single _ failures in that the loss of '|
either signal will preclude operation of this system. Provide a ;

justification for your design or describe the design modifications I

you will make to correct the design in this regard. '

7.19 The FSAR states that flexibility in controlling reactivity rate is
provided by a patch panel that allows individual rods to be switched 4

from one group to another. Discuss the interlocks and/or administrative
procedures that will be used to assure that rod pattern changes made
in this manner will be acceptable.

7.20 The FSAR does not explicit.ly discuss the design capability for shutting |
down the reactor from outside the control room. Mention is made of |

the ability to maintain the reactor in a safe shutdown condition from
outside the control room, but this ability is contingent upon performing |

six discrete operations within the control room before external control ;

can be made effective. Explain how the requirement to perform several I

operations prior to evacuating the control room is in conformance with
General Design Criterion 11.

, ,
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8.0 ELECTRICAL POWER SYSTEMS

8.1. Identify all aspects of the safety related portion of your standby
electrical power system ' that do not conform to Safety Guides 6 and
9, and IEEE 308. Provide the bases for any deviations.

8.2 The FSAR states that either or both diesel generators may be used for
system peaking. Section 5.2.1 of IEEE 308 reads, in part: " Sufficient

: physical separation, electrical isolation, and redundancy shall be
provided to prevent the occurrence of common failure mode in Class
IE systems". A subsequent part of this section is explicit with
regard to common mode failures of the preferred and standby power
supplies, by stating: The preferred and the standby power supply"

shall not have a common failure mode. In addition, the generating
sources shall not have a common failure mode for any design basis
event." Therefore provide the following information:

8.2.1 Evaluate the degree of isolation and redundancy provided when
either diesel generator, or both, are interconnected with the
offsite system. Consider all applicable design basis events

'

that can precipitate faults on any portion of the combined
systems, and provide an analysis that delineates the conse-
quences of such faults on the off-site power system and on
the diesel generator system prior to the tripping of the 4160
V breakers. As a minimum, your response should: (1) provide
the results of subtransient, transient and steady-state analyses
that account for system faults and equipment malfunctions, (2)
account for the effects of switching surges and fault clearing
surges, (3) indicate the effects of lightning striking any portion
of the combined system on the offsite and onsite power system,
and (4) submit information on the surge protection devices that
are integral to the diesel generator system such as neutral
grounding transformers, lightning arresters,. resistors, capacitors,
and reactors.

'

8.3 Describe more fully the auxiliary equipment for the emergency diesel
generator system. The description should include the fuel storage and
transfer system, the source of power for control, the starting system

.and number of start attempts provided, method of cooling and warming
the engine, the control and protection system including relevant schemat-
'ic diagrams, logic diagrams depicting interlocks and related constraints
and equipment protective interlocks.

.

r

, , .a-, , ..e ,n. , , - - . . _ - - , ,



1

r. .

*

. .

- 31 -

8.4 The tabulation of connected loads to the diesels, as shown in Table
8-1 of the FSAR, is insufficient to evaluate the adequacy of the design.
Provide data to verify that the design and rating of the diesel generators
conform to Safety Guide 9. Data that are required include actual starting
KVA loads (in addition to the connected loads shown), and the time
required for the various loads to reach full speed. To correlate these
data with the capability of the diesel generator, submit the following
information:

.

8.4.1 A load profile during a LOCA showing the timing sequence and
the time duration of the various loads subsequent to diesel
start. Superimpose the anticipated starting KVA requirements
for the various loads at che appropriate portion of the load
profile, and indicate the camputed duration of the transients
and the calculated system voltage.

8.4.2 Indicate the maximum loads that can be incrementally added
to the various block plateaus without exceeding the recommenda-
tions of Safety Guide 9.

8.4.3 Indicate the cantinuous, 2000 hr., and 30 min. rating of the
diesel engine.

8.4.4 State the generator's KW, KVA, PF, Xd, X' , X' , and SCR. Ind d
addition, describe the type of excitation system provided and
the response time of same for voltage regulation, and the unit's

2WR ,

8.3 Discuss the design criteria for the diesel generator rooms with respect
to seismic design and ability to prevent missiles, explosions and fires
in one unit from affecting the other unit.

8.6 Identify the sources of control power to the 500 and 161 KV switchyard
breakers. Submit an analysis to show that no single failure in these
power supplies, control circuits and protective relaying will negate
the ability to provide off-site power to the engineered safety features.

8.7 Describe the monitoring features that are provided to continuously
indicate that the capability of a battery to supply power is not degraded.
Consider the relevance of the monitored parameters to the actual charge
stored in the battery and discuss the limitations of the system to
ensure disclosure of battery degradation. What protection is provided
against overcharging?
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9.0 AUXILIARY AND EMERCENCY SYSTEMS ,

9.1 A review of the decay heat removal system description in Section 9.5
and Figure 9-12 of the FSAR indicates that overpressure protection of
the 450 psig system from the 2500 psig reactor coolant system has been
accomplished by valves interlocked to prevent opening with reactor
coolant pressure above 450 psig and safety relief valves.

We have concluded that your present design and operating procedures
do not provide for an acceptably low probability for inadvertent
high pressurization of the low design pressure system. In our opinion
the two valves should be provided with a highly reliable control
system to assure that they will close automatically whenever the pressure
in the primary coolant system exceeds the low pressure system maximum
operating pressure. Although the FSAR states the valves will be
interlocked to prevent opening at high pressure, there is no statement
that the interlocks are designed to safety system standards and on the
basis of different principles. Both the valve automatic closure system
and the interlock system should conform to IEEE-279 requirements.

Provide either a description of the modifications you plan to make
to the system to reduce the probability of an inadvertent pressurization
of the low pressure system, or a comprehensive assessment of the facility
design and operating procedures to convincingly demonstrat2 that the
present design and proposed procedures provide an acceptably low proba-
bility for the overpressurization of the low pressure system.

9.2 Provide the following additional information with respect to the service
water system:

9.2.1 Describe the system completely, including drawings that clearly
illustrate the service water pump compartments and sluice gates
in relation to the intake structure and the emergetcy pond. The

'

drawings should show all (incliiding redundant ) pipe lines from
and to the emergency pond.

9.2.2 Provide a summary of a tailure analysia, including capsbility for
emergency cooling if the intake structure is empty, (failure of
Dardanelle Dam) .
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9.2.3 Provide the design criteria and bases for the sizing of ty
emergency pond, service water pumps and piping. Include all
pummi'ule modes of operation for both Unit 1 and Unit 2, including
modes in which an accident has occurred in either unit. Consider
the effect of using either off-site or on-site power. Provide
a summary of an analysis that demonstrates thet the required
performance will be provided for all potential conditions.
Include relative elevations, emergency pond water temperatures,
margins in net positive suction head for the service water
pumps, flow rates and maximum operating time. How will maintenance
outages for pumps and sluice gates be accommodated? .

9.2.4 Describe in detail the design provisions to assure the availa-
bility of the required amount of water in the emergency pond.
Include design criteria, drawings, soils characteristics, con-
struction practices, in-service monitoring programs, and seismic
design criteria and analysis methods. Provide results of test
borings.

9.2.5 We understand that all sluice gates are to be " manually" operated.
Discuss how you can assure that this operation would be accomplished
in the event of a dam failure coincident with an accident, including
how the operator will be advised of a failure of the Dardanelle
Dam and the probable elapsed time, the minimum time at which water
could no longer be provided to the service water pumps from the
intake structure, the time required for personnel to operate the
sluice gates manually and the radiation exposure these personnel
would receive.

9.3 Describe in further detail the method you propose to use in handling
the fuel shipping cask. Provide an analysis of the results of dropping
a cask while passing over the control room, including assumpticas and
methods utilized. Repeat the analysis for the higher drop distance
associated with the hatch opening to an elevation of 354 feet-0 inches.
Include any potential' radiological consequences associated with these
events.
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11.0 RADIOACTIVE WASTE AND RADIATION PROTECTION

11.1 Provide's summary and the results of an analysis to show that operating
personnel in the control room are adequately, shielded from direct
radiation and airborne activity during accident conditions. Indicate
how makeup air would be provided to the control room during the course
of the accident and what time duration was assumed in your analysis.

11.2 Provide the locations, sensitivities and' ranges of the area radiation
monitoring system equipment.

11.3 Provide a description of the steam generator blowdown system and discuss
how this effluent will be processed prior *o release. Indicate how
the blowdown line is monitored for radioact vity and specify the location,i

sensitivity and capability that this instrumentation will have for
automatically isolating or diverting the blowdown steam.

11.4 Provide a diagram of the station vent plenum system showing the location
and arrangement of all lines discharging futo this plenum, filter
locations, radiation monitoring equipment and other important features.
Indicate how this system is interconnected with the plant vent and the
reactor building flutes shown on Figure 9-13.

11.5 Describe the radiation monitoring system more fully tucluding the
design confidence level, the calibration methods to be employed and
the in-service testability provided. Discuss the redundancy and inde-
pendence of the effluent discharge monitors. Identify the type of
sampler used in each monitor (on-line or off-line) and the sample
drive means (pump _ or sampled system differential) of the off-line
samplers. Identify the system status alarms. Indicate the radiation
monitors on applicable P&I diagrame. Provide a block / logic diagram
of the systems that includes the following:

a. Alarms and alarm logic

b. Control interlocks

c. Computer outputs

d. LNumber and type of detectors

e. . Power requirements and sources

I
i

t,
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12.0 CONDUCT OF OPERATIONS

12.1 Provide the following information with regard to the corporate level
technical staff that will support operation of ARK-1.

12.1.1 Resumes of each Production Department staff engineer directly
involved in support of Unit 1, including previous experience,
training, education and other pertinent background information.

12.1.2 A description of the duties and responsibilities of each staff
member described in 12.1.1. Indicate where applicable, what
functions these personnel will perform relative to the design
and construction of Unit 2 while Unit 1 is in operation.

12.1.3 A description of the management transition of the facilit/
from construction to operation, including any provisions for
increased staffing at the corporate level prior to operation.

12.2 Provide the following information in regard to Middle South Services:

12.2.1 An organization diagram showing the various departments,
services and areas of expertise available for consultation.

12.2.2 A description of the types of services and functions that
Middle South Services will provide in support of Unit 1.

12.2.3 Resumes of the various personnel within this organization who
will provide the services identified in 12.9,2. -

12.3 _ Provide the following information in resume form for each individual
assigned to initial operation of Unit 1.

1".3.1. Formal education including dates and general ares of study.

12.3.2 Previous work experience including Jates and general description
of duties and responsibilities.

12.3.3 Training cumpleted or projected to be completed prior to Unit
1 operation including dates, course content and method of
inst ruction.

.
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12.4
The indepe dent review and audit function' to be performed by the Safety
Review Committee is considered to encompass many specialized areas of
expertise, all of which are important to nuclear safety. These areasinclude: reactor operations, reactor engineering, chemistry and radio-
chemistry, metailurgy, instrumentation and control, radiological
safety and mechanical and electrical engineering. Indicate how each
of these areas of expertise (experience and/or training) are covered
either collectively or individually by the proposed members of the
Safety Review Committee.

12.5 The operations group proposed for Unit 1 operation consists of 4 shifts
of 4 men apiece. Provide the following information:

12.5.1 Your basis for concluding that a 4 man shift can adequately
and safely operate the facility during all normal, abnormal,and emergency conditions.

12.5.2 Describe the 4-shif t rotational pattern that you incend to
employ. State how vacations, illnesses, special tests and
other unforeseen operational occurrences will be accommdated
by your proposed 4' shift arrangement. How much. regularly
seneauted overtime will be required on a weekly and yearly
basis for each of the 4 man shift members?

12.5.3
What provisions have been made to train and otherwise qualify
supplemental personnel in the event additional shift crew
personnel are required prior to startup.t

12.6
It is our understanding that the nuclear engineer will be primarily
a home office staff position - that will provide support to the facility; on an as needed basn . Which individual assigned to the plant on a
full time basis will provide the 2 years minimam experience in reactor
physics, core measurements, core heat transfer and core physics testingprograms specified in ANSI-NL8.1.

12.7 Either the Plant Superintendent or his immediate assistant should
possess a Senior Operator's License prior to initial fuel loading.
We note that Figure 12-2 shows the Assistant Plant Superintendent
having such a license while paragraph 12.1.1 indicates neither of
these individuals will be licensed until some time after initial
operation is achieved. Please clarify your intention in this area.

12.8_ The information presented in Section 12.3.1 in regard to emergency
preparedness is insufficient. A more comprehensive plan must be
developed in accordance with the requirements of 10 CFR 50.34, AppandixE. In addition, provisions to be employed during emergencies while
Unit No. 2 is under construction should be included in the plan.

(
'

l
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12.9 Provide information that outlines the security precautions that will
be in effect during operation of ARK-1.

.

1
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13.0 ~ INITIAL TESTS AND OPERATIONS

13.1 Provide a brief summary of each test to be performed during the plant
startup program that involves the operation or testing of systems and
components having safety significance. Include the' prerequisites,
objectives, general method of performance, data required and acceptance
criteria for each test identified. Indicate any special conditions that
will be used to simulate abnormal plant conditions during testing.

13.2 The information presented concerning the proposed operating organization
for initial plant startup is inadequate for our evaluation. Provide
further details with regard to this group including an organization
diagram that shows the relationship of the vendors and other support,

personnel to the AP&L operating organization, the number of shif t personnel,
; technical support and contractor advisory personnel,and designate which

positions will be staffed by licensed operat6rs. Describe the specific
duties, responsibilities and authority of each member of this initial

. operating organization. Indicate the method and timing of transition
'

to the normal plant operating force.

13.3 Provide resumes for all contractor and vendor personnel identified as
serving in the startup organization in 13.2 above, including position,
education, training and experience.

e
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