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12.  RADIATION PROTECTION

This chapter of the SAR should provide information on methods for
radiation protection and on estimated occupational radiation exposures
to operating and construction personnel during normal operation and antici-
paied operational occurrences {including refueling; purging; fuel handling
and storage; radioactive material handling, processing, use, storage,
and disposal; maintenance; routine operational surveillance; inservice
inspection; and calibration). It should provide information on facility
and equipment design, the planning and procedures programs, and the tech-
niques and practices employed by the applicant in meeting the standards
for protection against radiation of 10 CFR Part 20 and the guidance given
in the appropriate regulatory guides, where the practices set forth in
such guides will be used to implement NRC regulations. Reference to other
chapters for information needed in this chapter should be specifically
made where required.

12.1 Ensuring that Occupational Radiation Exposures
Are As Low As Is Reasonably Achievable (ALARA)

12.1.1 Policy Considerations

Describe the management policy and organizational structure related
to ensuring that occupational radiation exposures are ALARA. Describe
the applicable responsibilities and the related activities to be conducted
by the management individuals having responsibility for radiation protec-
tion and the policy of maintaining occupational exposures ALARA. In the
PSAR, describe policy with respect to designing and constructing the plant;
in the FSAR, describe the ALARA policy as it will be applied to plant
operations. In the PSAR, indicate whether, and if so how, the ALARA policy
guidance given in Section C.1 of Regulatory Guide 8.8 (Ref. 1) and in
Regulatory Guides 8.10 (Ref. 2) and 1.8 (Ref. 3) will be followed; if it
will not be followed, describe the specific alternative approaches to be
used. Indicate how the reguirements of 10 CFR Part 20 (Ref. 4) will be
met.

12.1.2 Design Considerations

In the PSAR, describe how experience from past designs and from
operating plants is used to develop improved design for ensuring that
occupational radiatiorn exposures are ALARA. Describe how ALARA design
guidance (both general and specific) is given to the individual designers.
Describe how the design is directed toward reducing the need for mainte-
nance of equipment and to reducing radiation levels and time spent where
maintenance and other operational activities are required. Describe any
mechanisms that provide for design review by a competent professional in
radiation protection such as the utility radiation protection manager.
These descriptions should be detailed in the PSAR, including an indication
of whether, and if so how, the design consideration guidance provided in
Section C.1 of Regulatory Guide 8.8 will be followed; if it will not be
followed, describe the specific alternative approaches to be used.
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The detailed facility design features for radiation protection and
for ensuring that occupational radiation exposures will be ALARA should
be covered in Section 12.3.1.

12.1.3 Qperational Considerations

In the PSAR, describe the methods to be used to develop the detailed
operational plans and procedures for ensuring that occupational radiation
exposures are ALARA. Describe how these operational plans and procedures
will impact on the design.of the facility and how such planning has incor-
porated information from operating plant experience, other designs, etc.
Describe how operational requirements are reflected in the design consider-
ations described in Section 12.1.2 and the radiation protection design
features described in Section 12.3.1. Indicate the extent to which the
guidance on operational considerations given in Section C.1 of Regulatory
Guide 8.8 and in Regulatory Guide 8.10 will be followed; if the guidance
will not be followed, describe the specific alternative approaches to be
used.

In the FSAR, provide the criteria and/or conditions under which various
operating procedures and techniques for ensuring that occupational radiation
exposures are ALARA are implemented for all systems that contain, collect,
store, or transport radioactive liquids, gases, and solids (including,
for example, the turbine system (for BWRs); the nuclear steam supply system;
the residual heat removal systems; the spent fuel transfer, storage, and
cleanup systems; and the radioactive waste treatment, handling, and storage
systems). Describe means for planning and developing procedures for such
radiation-exposure-related operations as maintenance, inservice inspections,
radwaste handling, and refueling in a manner that will ensure that the
exposures are ALARA. Describe any changes in operating procedures that
result from the ALARA operational procedures review.

12.2 Radiation Sources

12.2.1 Contained Sources

In the PSAR, the sources of radiation that are the bases for the
radiation protection design should be described in the manner needed as
input to the shield design calculation. Those sources that are contained
in equipment of the radioactive waste management systems should be
described. In this section, source descriptions should be provided for
other sources such as the reactor core, the spent fuel storage pool,
various auxiliary systems, the steam lines and turbine system (including
reheaters, moisture separators, etc.) as sources of N-16 in a BWR, and
the equipment, systems, and piping containing activation product sources.
For the reactor core, describe the source as it is used to determine radia-
tion levels external to the biological shield at locations where occupancy
may be required. For other sources, the description should tabulate
sources by isotopic composition or gamma ray energy groups, strength (curie
content), and geometry, as well as provide the basis for the values.
The source location in the plant should be specified so that all important
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sources of radioactivity can be located on plant layout drawings. For
all the sources identified above, including activation product sources,
the models and parameters for calculating the source magnitudes should
be provided. Indicate whether, and if so how, the applicable guidance
provided in ANSI N237 (Ref. 5) has been followed; if not followed,
describe the specific alternative methods used. Describe any required
byproduct, source, and special nuclear material (Refs. 6, 7, and 8) that
may require shielding design considerations. In the FSAR, provide a listing
of isotope, quantity, form, and use of all sources in this latter category
that exceed 100 millicuries. Provide additional details (and any changes)
of source descriptions that are used to develop the final shield design.

12.2.2 Airborne Radioactive Material Sources

In the PSAR, the sources of airborne radioactive material in equip-
ment cubicles, corriders, and operating areas normally occupied by operat-
ing personnel should be described in the manner required for design of
personnel protective measures and dose assessment. Those airborne radio-
activity sources that have to be considered for their contribution to
the plant effluent releases through the radicactive waste management sys-
tem or the plant ventilation systems should be described in Chapter 11.
Any other sources of airborne radioactivity in the areas mentioned above
that are not covered in Chapter 11 should be included and described here.
Sources resulting from reactor vessel head removal, relief valve venting,
and movement of spent fuel should be included. The description should
include a tabulation of the calculated concentrations of airborne radio-
active material by nuclides expected during normal operation and antici-
pated operational occurrences for equipment cubicles, corridors, and
operating areas normally occupied by operating personnel. The models
and parameters for calculating airborne radioactivity concentrations should
be provided. In the FSAR, describe any changes or additions to the source
data since the PSAR.

12.3 Radiation Protection Design Features

12.3.1 Facility Design Features

In the PSAR, describe equipment and facility design features used
for ensuring that occupational radiation exposures are ALARA. Indicate
whether, and if so how, the design feature guidance given in Section C.2
of Regulatory Guide 8.8 has been followed; if not followed, describe the
specific alternative approaches used.

Provide illustrative examples of the facility design features used
in the PSAR design stage as applied to the systems listed in Section
12.1.3. The description should inciude those features that reduce need
for maintenance and other operations in radiation fields, reduce radiation
sources where operations must be performed, allow quick entry and easy
access, provide remote operation capability, or reduce the time required
for work in radiation fields and any other features that reduce radiation
exposure of personnel. It should include descriptions of methods for
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reducing the production, distribution, and retention of activation products
through design methods, material selection, water chemistry, decontamination
procedures, etc. An illustrative example should be provided for each of
the following components (including equipment and piping layouts): Tliquid
filters, demineralizers, absorber beds, particulate filters, recombiners,
tanks, evaporators, pumps, steam generators, valve operating stations,
and sampling stations. In the FSAR, the location of sampling ports, instru-
mentation, and control panels should be provided.

In the PSAR, provide scaled layout and arrangement drawings of the
facility showing the locations of all sources described in Section 12.2.
Provide on the layouts the radiation zone designations, including zone
boundaries for both normal operational and refueling outage conditions.
Reference other chapters as appropriate. The layouts should show shield
wall thicknesses, controlled access areas, personnel and equipment decon-
tamination areas, contamination control areas, traffic patterns, location
of the health physics facilities, location* of airborne radicactivity
and area radiation monitors, location of control panels for radwaste equip-
ment and components, location of the onsite laboratory for analysis of
chemical and radioactivity samples, and location of the counting room.
Specify the design basis radiation level in the counting room during normal
operation and anticipated operational occurrences. Describe the facilities
and equipment such as hoods, glove boxes, filters, special handling equip-
ment, and special shields that are related to the use of sealed and unsealed
special nuclear, source, and byproduct material. In the FSAR, describe
changes or additions to the radiation protection design since the PSAR.

12.3.2 Shielding

In the PSAR, provide information on the shielding for each of the
radiation sources identified in Chapter 11 and Section 12.2, including
the criteria for penetrations, the material, the method by which the shield
parameters (cross sections, buildup factors, etc.) were determined, and
the assumptions, codes, and techniques used in the calculations. Describe
special protective features that use shielding, geometric arrangement
{including equipment separation), or remote handling tc ensure that occupa-
tional radiation exposures will be ALARA in normally occupied areas such
as valve operating stations and sample collection stations. Indicate
whether, and if so how, the guidance provided in Regulatory Guide 1.69
(Ref. 9) on concrete radiation shields and in Regulatory Guide 8.8 on
special protective features has been followed; if not followed, describe
the specific alternative methods used. In the FSAR, describe changes or
additions in the shielding since the PSAR.

12.3.3 Ventilation

In the PSAR, the personnel protection features incorporated in the
design of the ventilation system should be described. Those aspects of
the design that relate to removing airborne radioactivity from equipment

—
In the PSAR, if available, and update in the FSAR.
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cubicles, corridors, and operating areas normally occupied by operating
personnel and into the effluent control systems should be described in
Chapter 11. Describe here any ventilation system protective features
not covered in Chapter 11 or provided by the descriptions in Chapter 9.
Include those aspects of the systems that relate to controlling the con-
centration of radioactivity in the areas mentioned above. Provide an
illustrative example of the air cleaning system design, including an exampl:
layout of an air cleaning system housing showing filter mountings, access
doors, aisle space, service galleries, and provisions for testing, isola-
tion, and decontamination. Provide the criteria established for the change-
out of air filters and adsorbers in the air cleaning system. Indicate
whether, and if so how, the applicable guidance provided in Regulatory
Guide 1.52 (Ref. 10) has been followed; if not followed, describe the
specific alternative methods used. In the FSAR, include any changes or
additions in the ventilaticn system design protective features since the
PSAR.

12.3.4 Area Radiation and Airborne Radjoactivity Monitoring Instrumentation

In the PSAR, describe the fixed area radiation and continuous air-
borne radioactivity monitoring instrumentation and the criteria for selec-
tion and placement.

In the FSAR, provide information on the auxiliary and/or emergency
power supply and the range, sensitivity, accuracy, precision, calibration
methods and frequency, alarm setpoints, recording devices, and location
of detectors, readouts, and alarms for the monitoring instrumentation.
Accident considerations and other needs for high range instrumentation
should be included. In the FSAR, provide the location of airborne monitor
sample collectors, and give details of sampling lines and pump location.

In the PSAR, describe the criteria and methods for obtaining represent-
ative in-plant airborne radioactivity concentrations, including airborne
radiciodines and other radioactive materials, from the area being sampled.

In the FSAR, describe the radiation instrumentation that will be
used to meet the criticality accident monitoring requirements of §70.24
of 1C CFR Part 70 for the storage area for new fuel.

Indicate whether, and if so how, the guidance provided by Regulatory
Guides 1.21 (Ref. 11), 8.2 (Ref. 12), 8.8, 8.12 (Ref. 13), and 1.97 (Ref. 14)
and ANSI N13.1-1963 (Ref. 15) has been followed: if not followed, describe
the specific alternative methods used.

12.4 Dose Assessment

In the PSAR, provide the estimated annual occupancy (incliuding numbers
of personnel and durations of occupancy) of the plant radiatiop areas
during normal operation and anticipated operational occurrences, including,
for example, maintenance, repairs, replacement of pump and valves, and
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plugging of steam generator tubes. For areas with expected airborne radioc-
activity concentrations (discussed in Section 12.2.2) during normal opera-
tion and anticipated operational occurrences as discussed above, provide
estimated man-hours of occupancy and estimated inhalation exposures to
personnel. Provide the objectives and criteria for design dose rates in
various areas and an estimate of the annual man-rem doses associated with
major functions such as operation, normal maintenance, radwaste handling,
refueling, and inservice inspection. The basis, models, and assumptions
for the above values should be provided. For routine or repetitive activ-
ities expected to occur with reasonabiy predictable frequencies and
involving well-known sequences of operations, dose assessment should include,
to the extent practicable, consideration of the specific plant and operation
and should consider actual estimated dose rates at the various locations.

In the FSAR, provide updated estimates of annual man-rem doses for
the functions listed above and the assumptions used in determining these
values. Describe any changes made during planning or design review for
the purpose of reducing these projected doses. Actual exposure data from
similar operating plants operated in a similar manner may be used for
the dose assessment for unpredictable activities but should be corrected
for improvements in plant design and operating procedures.

In the PSAR, provide the estimated annual dose at the boundary of
the restricted area (as defined in 10 CFR §20.3), at the site boundary,
and, for multi-unit plants, at various locations in a new unit construc-
tion area from onsite radiation sources such as the turbine systems (for
BWRs), the auxiliary building, the reactor building, and stored radio-
active wastes and from radioactive effluents (direct radiation from the
gaseous radioactive effluent plume). Provide estimated annual doses to
construction workers due to radiation from these sources from the existing
operating plant(s), and the annual man-rem doses associated with such
construction. Include models, assumptions, and input data. In the FSAR,
changes or additions since the PSAR should be provided. Indicate whether,
and if so how, the guidance provided by Regulatory Guide 8.19 (Ref. 16)
is followed; if not followed, describe the specific alternative methods
used.

12.5 Health Physics Program

12.5.1 Organization

In the PSAR, describe the administrative organization of the health
physics program, including the authority and responsibility of each posi-
tion identified. Indicate whether, and if so how, the guidance of Regula-
tory Guides 8.2, 8.8, 8.10, and 1.8 has been followed; if not followed,
describe the specific alternative approaches used. In the FSAR, describe
the experience and qualification of the personnel responsible for the
health physics program and for handling and monitoring radioactive mate-
rials, including special nuclear, source, and byproduct materials. Refer-
ence Chapter 13 as appropriate.
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12.5.2 Equipment, Instrumentation, and Facilities

In the PSAR, provide the criteria for selection of portable and labo-
ratory technical equipment and instrumentation for performing radiation
and contamination surveys, for airborne radioactivity monitoring and sam-
pling, for area radiation monitoring, and for personnel monitoring during
normal operation, anticipated operational occurrences, and accident con-
ditions. Describe the instrument storage, calibration, and maintenance
facilities. Describe and identify the location of the health’ physics
facilities (including locker rooms, shower rooms, offices, and access
control stations), laboratory facilities for radioactivity analyses, pro-
tective clothing, respiratory protective equipment, decontamination facii-
ities (for equipment and personnel), and other contamination control
equipment and areas that will be available. Indicate whether, and if so
how, the guidance provided by Regulatory Guides 8.3 (Ref. 17), 8.4 (Ref. 18),
8.8, 8.9 (Ref. 19), 8.12, 8.14 (Ref. 20), 8.15 (Ref. 21), and 1.97 has
been followed; if not followed, describe the specific alternative methods
used. In the FSAR, provide the location of the respiratory protective
equipment, protective clothing, and portable and laboratory technical
equipment and instrumentation. Describe the type of detectors and monitors
and the quantity, sensitivity, range, and frequency and methods of calibra-
tion for all the technical equipment and instrumentation mentioned above.

12.5.3 Procedures

In the FSAR, the policy, methods, frequencies, and procedures for
conducting radiation surveys should be described. Describe the procedures
and methods of operation that have been developed for ensuring that occupa-
tional radiation exposures will be ALARA. Include a description of the
procedures used in refueling, inservice inspections, radwaste handling,
spent fuel handling, loading and shipping, normal operation, routine main-
tenance, and sampling and calibration that are specifically related to
ensuring the radiation exposures will be ALARA. Describe the physical
and administrative measures for controlling access and stay time for radia-
tion areas. Reference may be made to Section 12.1, as appropriate.
Describe the bases and methods for monitoring and control of contamination
of personnel, equipment, and surface. Radiation protection training pro-
grams should be described. Indicate whether, and if so how, the guidance
given in Regulatory Guides 8.2, 8.7 (Ref. 22), 8.8, 8.9, 8.10, 8.13 (Ref. 23),
1.8, 1.16 (Ref. 24), 1.33 (Ref. 25), and 1.39 (Ref. 26) will be followed;
if it will not be followed, describe the specific alternative approaches
to be used. Reference Chapter 12 as appropriate. Indicate how the require-
ments of 10 CFR Part 19 (Ref. 27) will be met.

Describe the methods and procedures for personnel monitoring (exter-
nal and internal), including methods of recording, reporting, and analyzing
results. Describe the program for internal radiation exposure assessment
(whole body counting and bioassay), including the bases for selecting
personnel who will be in the program, the frequency of their whole-body
count and bioassay, and any nonroutine bioassay that will be performed.
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Describe the methods and procedures for evaluating and controlling
potential airborne radiocactivity concentrations. Discuss any require-
ments for special air sampling and the issuance, selection, use, and mainte-
nance of respiratory protective devices, including training programs an
respiratory protective equipment fitting programs. :

Method of handling and storage of sealed and unsealed byproduct,
source, and special nuclear material should be described.
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13. CONDUCT OF OPERATIONS

This chapter of the SAR should provide informaticn relating to the
preparations and plans for operation of the plant. Its purpose is to
provide assurance that the applicant will establish and maintain a staff
of adequate size and technical competence and that operating plans to be
followed by the licensee are adequate to protect public health and safety.

The information required at the PSAR stage pursuant to 10 CFR §50.34(a)
(6), (9), and (10) should demonstrate adequate planning for the operationa)l
phase of the plant. The information required at the FSAR stage pursuant
to 10 CFR §50.34(b)(61), (6iv), (b6v), and (7) should provide firm evidence
that operating phase plans have been or are being implemented.

13.1 Organizational Structure Of Applicant

13.1.1 Management and Technical Support Organization

The description in this section of the corporate or home-office
organization, its functions and responsibilities, and the number and the
qualifications of personnel should be directed to activities that include
facility design, design review, design approval, construction management,
testing, and operation of the plant. The following specific information
should be included.

13.1.1.1 Desigp and Operating Responsibilities. In the PSAR, the
description should include the corporate functions and their specific
responsibilities for the activities described in items 1 and 2 below and
plans relative to item 3 below. In the FSAR, the description should
summarize the degree to which the activities described in items 1 and 2
below have been accomplished, provide a schedule for completing these
activities, and describe the specific responsibilities and activities
relative to item 3 below.

1. Design and Construction Activities (Project Phase). The extent
and assignment of these activities are generally contractual in nature
and determined by the applicant. (Quality assurance aspects should be
described in Section 17.1.) The following should be included:

a. Principal site-related engineering work such as meteorology,
geology, seismology, hydrology, demography, and environmental effects,

b. Design of plant and ancillary systems,
C. Review and approval of plant design features,

d. Site layout with respect to environmental effects and
security provisions,

e. Development of safety analysis reports,
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f. Review and approval of material and component specifications,
g. Procurement of materials and equipment, and
h.  Management and review of construction activities.

2. Preoperational Activities. These are the activities that should

be substantially accomplished before preoperational testing begins and
generally before submittal of the FSAR. The following should be included:

a. Development of human engineering design objectives and
design phase review of proposed control room layouts,

b. Development and implementation of staff recruiting and
training programs,

c. Development of plans for initial testing, and
d. Development of plant maintenance programs.
3. Technical Support for Operations. Technical services and backup
support for the operating organization should become available prior to

the initial testing program and continue throughout the life of the plant.
The following are special capabilities that should be included:

a. Nuclear, mechanical, structural, electrical, thermal-hydraulic,
metallurgy and materials, and instrumentation and centrols engineering,

b. Plant chemistry,

c. Health physics,

d. Fueling and refueling operations support, and
e. Maintenance support.

13.1.1.2 Organizational Arrangement. In the PSAR, the description
should include organization charts reflecting the current headquarters
and engineering structure and any planned modifications and additions to
reflect the added functional responsibilities (described in 13.1.1.1)
associated with the addition of the nuciear plant to the applicant's power
generation capacity. The description should show how these responsibilities
are delegated and assigned within and from the headquarters staff and
the number of persons assigned or expected to be assigned to each of the
working or performance level organizational units identified to implement
these responsibilities.

In the FSAR, the description should include organization charts
reflecting the current corporate structure and the specific working or
performance level organizational units that will provide technical support
for operation (Section 13.1.1.1, item 3). If these functions are to be
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provided from outside the corporate structure, the contractual arrangements
should be described.

13.1.1.3 Qualifications. The PSAR should describe general qualif-
ication requirements in terms of educational background and experience
requirements for positions or classes of positions identified in 13.1.1.2.
Personnel resumes should be provided for assigned persons identified in
13.1.1.2 holding key or supervisory positions in disciplines or job func-
tions unique to the nuclear field or this project. For identified posi-
tions or classes of positions that have functional responsibilities for
other than the identified application, the expected proportion of time
assigned to the other activities should be described.

The FSAR should identify qualification requirements for headquarters
staff personnel, which should be described in terms of educational back-
ground and experience requirements, for each identified position or class
of positions providing headquarters technical support for operations.
In addition, the FSAR should include resumes of individuals already
employed by the applicant to fulfill responsibilities identified in item
3 of Section 13.1.1.1, including that individual whose job position
corresponds most closely to that identified as "engineer in charge."

13.1.2 Operating Organization

This section of the SAR should describe the structure, functions,
and responsibilities of the onsite organization established to operate
-and maintain the plant. The following specific information should be
included.

13.1.2.1 Plant Organization. Provide an organization chart showing
the title of each position, the rumber of persons assigned to common or
duplicate positions (e.g., technicians, shift operators, repairmen),
the number of operating shift crews, and the positions for which reactor
operator and senior reactor operator licenses are reguired. For multi-
unit stations, the organization chart (or additional charts) should ciearly
reflect planned changes and additions as new units are added to the station.
The schedule, relative to the fuel loading date for each unit, for filling
all positions should be provided.

13.1.2.2 Plant Personnel Responsibilities and Authorities. The.func-
tions, responsibilities, and authorities of plant positions corresponding
to the following should be described:

1. Overall plant management,
2. Operations supervision,
3. Operating shift crew supervision,

4. Licensed operators,
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5. Unlicensed operators,

6. Technical supervision,

7. Nuclear engineering supervision,

8. Radiation protection supervision,

9. Instrumentation and contro]s-engineering supervision,
10. Instrumentation and controls maintenance supervision,
11. Equipment maintenance supervision, and
12. Quality assurance and quality control supervision.

For each position, where applicable, required interfaces with offsite
personnel or positions identified in 13.1.1 should be described. Such
interfaces include defined lines of reporting responsibilities, e.g.,
from the plant manager to his immediate supervisor, as well as functional
or communication channels. In the FSAR, the following should also be
described:

1. The line of succession of authority and responsibility for over-
all station operation through at least three persons, in the event of
unexpected contingencies of a temporary nature, and

2. The delegation of authority to operating supervisors and to
shift supervisors, including the authority to issue standing or special
orders.

If the station contains, or is planned to contain, power generating
facilities other than those relating to the application in guestion, this
section should also describe interfaces with the organizations operating
such other facilities. The description should include any proposed sharing
of persons between the units and the proportion of their time that they
will routinely and nonroutinely be assigned to the other unit.

13.1.2.3 Operating Shift Crews. The position titles, applicable

operator licensing requirements for each, and the minimum numbers of per-
sonnel planned for each shift should be described for all combinations

of units proposed to be at the station in either operating or cold shut-
down mode. Also describe shift crew staffing plans unique to refueling

operations. In addition, the proposed means of assigning shift responsi-
bility for implementing the radiation protection program on a round-the-
ciock basis should be described.

13.1.3 Qualifications of Nuclear Plant Personnel

13.1.3.1 Qualification Requirements. This section of the SAR should
describe the education, training, and experience requirements established
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for each management, operating, technical, and maintenance position cate-
gory in the operating organization described in Section 13.1.2. Regula-
tory Guide 1.8, "Personnel Selection and Training," contains guidance on
selection and training of personnel. The SAR should specifically indicate
a commitment to meet the regulatory position stated in this guide or pro-
vide an acceptable alternative. Where a clear correlation cannot be made
between the proposed plant staff positions and those referenced by Regula-
tory Guide 1.8, each position on the plant staff should be listed along
with the corresponding position referenced by Regulatory Guide 1.8, or
with a detailed description of the proposed qualifications for that
position.

13.1.3.2 Qualifications of Plant Personnel (FSAR). The qualifica-
tions of the initial appointees to (or incumbents of) plant positions
should be presented in resume format for key plant managerial and super-
visory personnel through the shift supervisory level. The resumes should
identify individuals by position title and, as a minimum, describe the
individual’s formal education, training, and experience (including any
prior AEC or NRC licensing).

13.2 Training
13.2.1 Plant Staff Training Program

The PSAR should provide a description of the proposed training pro-
gram in nuclear technology and other subjects important to safety for
the entire plant staff. The FSAR should describe the training program
as actually carried out up to the time of FSAR preparation and should
note any significant changes from the program described in the PSAR.
Regulatory Guide 1.8, "Personnel Selection and Training," provides guidance
on an acceptable basis for relating initial training programs to pilant
staff positions. The PSAR and FSAR should indicate whether this guidance
will be followed. If such guidance will not be followed, specific alter-
native methods that will be used should be described along with a justi-
fication for their use. A list of Commission regulations, guides, and
reports pertaining to training of licensed and unlicensed nuclear power
plant personnel is provided in Section 13.2.3.

13.2.1.1 Program Description. The program description should include
the following information with respect to the formal training program in
nuclear technoiogy and other subjects important to safety (related technical
training) for all plant management and supervisory personnel, Licensed
Senior Operator (SRO) and Licensed Operator (RO) candidates, technicians,
and general emplioyees.

The PSAR should incliude:

1.  The proposed subject matter of each course, the duration of
the course (approximate number of weeks in full-time attendance), the
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organization teaching the course or supervising instruction, and the posi-
tion titles for which the course is given.

2. A description of proposed reactor operations experience train-
ing by nuclear power plant simulator or by assignment to a similar plant,
including length of time (weeks), identity of simulator or plant, and
identification by position of personnel to be trained.

3. A commitment to conduct an onsite formal training program and
on-the-job training before initial fuel loading.

4. Any difference in the training programs for individuals who will
be seeking licenses prior to criticality pursuant to §55.25 of 10 CFR
Part 55 based on the extent of previjous nuclear power plant experience.
Experience groups should include the following:

a. Individuals with no previous experience,

b. Individuals who have had nuclear experience at facilities
not subject to licensing,

C. Individuals who hold, or have held, lTicenses for comparable
facilities.

5. A commitment to conduct an initial fire protection training

program for the plant staff including:

a. Provisions for drills during construction, and

b. Provisions for indoctrination of construction personnel,

as necessary.

The initial training should be completed prior to receipt of fuel
at the site.

6. A detailed description of the training program for the individ-
ual(s) responsible for formulating and ensuring the implementation of the
fire protection program. The training program should be consistent with
the information on fire protection systems provided in Section 8.5.1.

7. Means for evaluating the training program effectiveness for alil
employees. For individuals seeking an operator license prior to criticality,
this includes the means to be employed to certify that each applicant has
had extensive actual operating experience pursuant to paragraph 55.25(b)
of 10 CFR Part 55.

The FSAR should include:

1. The proposed subject matter of each course, including a syl}abus
or equivalent course description, the duration of the course (approximate
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number of weeks in full-time attendance), the organization teaching the
course or supervising instruction, and the position tities for which the
course is given.

2. A description of reacter operations experience training by
nuclear power plant simulator or by assignment to a similar plant,
including length of time (weeks), identity of simulator or plant, and
identification by position of personnel to be trained.

3. The details of the onsite training program, including a syllabus
or equivalent course description, the duration of the course (apprcximate
number of weeks in full-time attendance), the organization teaching the
course or supervising instruction, and the position title for which the
course is given. The program should distinguish between classroom train-
ing and on-the-job training before and after the initial fuel loading.

4. Any difference in the training programs for individuals who
will be seeking licenses prior to criticality pursuant to §55.25 of 10 CFR
Part 55 based on the extent of previous nuclear power plant experience.
Experience groups should include the following:

a. Individuals with no previous experience,

b.  Individuals who have had nuclear experience at facilities
not subject to licensing,

c. Individuals who hold, or have held, licenses for comparable
facilities.

5. A detailed description of the fire protection training and
retraining for the initial plant staff and replacement personnel. The
program should describe:

a. The training planned for each member of the fire brigade,

b.  The frequency of periodic firefighting drills,

c. The training provided for all remaining staff members,
including personnel responsible for maintenance and inspection of fire
protection equipment,

d. The indoctrination and training provided for persons tempo-
rarily assigned onsite duties during shutdown and maintenance outages, -
particularly those allowed unescortad access, and

e. The training provided for the fire protection staff members.

The description should include the course of instruction, the

number of hours of each course, and the organization conducting the
training. :

13-7




Revision 3 November 1978

6. Means for evaluating the training program effectiveness for
each empioyee. For individuals seeking an operator license prior to
criticality, this includes the means to be employed to certify that each
applicant has had extensive actual operating experience pursuant to
paragraph 55.25(b) of 10 CFR Part 55.

13.2.1.2_ Coordination with Preoperational Tests and Fuel Loading.
The PSAR should include a chart that shows the schedule of each part of
the training program for each functional group of employees in the organ-
ization in relation to the schedule for preoperational testing, expected
fuel loading, expected time for examinations prior to plant criticality
for licensed operators, and expected time for examinations for licensed
operators following plant criticality. In the FSAR, the applicant should
include in the chart contingency plans for individuals applying for
licenses prior to criticality in the event fuel loading is substantially
delayed from the date indicated in the FSAR.

In the FSAR, the chart should reflect the extent to which the train-
ing program has been accomplished as of the approximate time of submittal
of the FSAR.

13.2.2 Replacement and Retraining (FSAR)

This section should describe the applicant's plans for retraining
of the plant staff, including requalification training for licensed
operators and a commitment to provide training for replacement personnel.

13.2.2.1 Licensed Operators - Requalification Training. A detailed
description of the applicant™s 1icensed operator requalification training
program should be provided. This description should show how the program
will implement the reguirements of Appendix A, "Requalification Programs
for Licensed Operators of Production and Utilization Facilities,” to 10
CFR Part 55.

13.2.2.2 Refresher Training for Unlicensed Personnel. The addi-
tional position categories on the plant staff for which retraining will
be provided should be identified, and the nature, scope, and frequency
of such retraining should be described.

13.2.2.3 Replacement Training. The applicant should briefly describe
the training program for repiacement personnel.

13.2.3 Applicable NRC Documents

The NRC regulations, regulatory guides, and reports listed below
provide information pertaining to the training of nuclear power plant
personnel. The SAR should indicate the extent to which the applicable
portions of the guidance provided will be used and should justify any
exceptions. Material discussed elsewhere in the SAR may be referenced.
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1. 10 CFR Part 50, "Licensing of Production and Utilization
Facilities."

2. 10 CFR Part 55, "Operators' Licenses."

3. 10 CFR Part 19, "Notices, Instructions and Reports to Workers;
Inspections."

4. Regulatory Guide 1.8, "Personnel Selection and Training."

5. Regulatory Guide 1.101, "Emergency Planning for Nuclear Power
Plants."

6. Regulatory Guide 8.2, "Guide for Administrative Practices in
Radiation Monitoring."

7. Regulatory Guide 8.8, “Information Relevant to Ensuring That
Occupational Radiation Exposures at Nuclear Power Stations Will
Be As Low As Is Reasonably Achievable."

8. Regulatory Guide 8.10, “"Operating Philosophy for Maintaining
Occupational Radiation Exposures As Low As Is Reasonably
Achievable."

9. Regulatory Guide 8.13, "Instruction Concerning Prenatal
Radiation Exposure."

10.  "Utility Staffing and Training for Nuclear Power," WASH-1130,
Revised June 1973.

1. NRC Operator Licensing Guide, NUREG-0094, July 1976. |

13.3 Emergency Planning

This section of the SAR should describe the applicant's plans for
coping with emergencies pursuant to paragraphs (a)(10) and (b)(6)(v) of
§50.34 of 10 CFR Part 50. The items to be discussed are set forth in
Appendix E, "Emergency Plans for Production and Utilization Facilities,"
to 10 CFR Part 50. Guidance is provided in Regulatory Guide 1.101,
"Emergency Planning for Nuclear Power Plants." The information provided
should alsc contribute to a determination that the exclusion area and
the low population zone for the site comply with the definitions of
paragraphs (a) and {b) of §100.3 of 10 CFR Part 100.

13.3.1 Preliminary Planning (PSAR) [

At the PSAR stage, the items requiring description are set forth in
the introductory paragraph and paragraphs A through G of Section II of
Appendix E to 10 CFR Part 50. The following statements clarify informa-
tion requirements applicable to the paragraphs indicated.
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With respect to paragraph B, the PSAR should identify the agency
with primary responsibility for emergency preparedness planning for situa-
tions involving real or potential radiological hazards in the State where
the facility is to be located. The arrangements that the applicant has
made with this agency for coordinating emergency response plans for the
environs of the plant should be explained. Similar arrangements with
the appropriate agency of any neighboring State should be described if
any part of the neighboring State is within the low population zone (LPZ).
Arrangements made or to be made to accommodate the radiological emergency
preparedness responsibilities of neighboring States whose borders are
beyond the LPZ but still within approximately 5 miles of the plant should
also be described. - Other State agencies that are expected to have emer-
gency response roles should be identified. Local government organizations
(agencies) having jurisdictional authority and responsibility for emergency
response within the boundaries of the proposed LPZ should be identified.
The PSAR should also identify the nearest Regional Coordinating Office
for the U.S. Department of Energy's Radiological Assistance Program, and
any Federal agency and appropriate regional or local office thereof,
having a jurisdictional responsibility on lands or waterways within the
boundaries of the proposed LPZ.

With respect to paragraph C, measures proposed to be taken to cope
with the following emergency situations should be succinctly described:

a. Personnel injuries occurring at the plant site,
b. Fire emergencies,
c. Severe natural phenomena in the environment, and

d. Accidents that could lead to small, moderate, or sub-
stantial releases of radioactivity to the environment.

With respect to such releases, the discussion should, in particular,
address accident assessment measures to be taken by personnel within the
plant, with emphasis on the methodology to be employed for real-time esti-
mates of the potential consequences (e.g., projected doses) and criteria
for notifying appropriate offsite authorities who may need to implement
protective actions. References may be made to other parts of the PSAR
for relevant information.

The PSAR should also confirm that one of the protective measures
that is to be incorporated in coordinated emergency plans is evacuation
of persons from the exclusion area and from any other potentially affected
sector of the environs extending at a minimum to the outer boundary of
the proposed LPZ. An analysis, including specific information and findings
that will be needed to ensure the development of adequately coordinated
emergency plans with respect to evacuation as a protective measure, should
be provided, including the following:
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1. Plots showing projected ground-level doses for stationary indi-
viduals, for both whole body and thyroid, resulting from the most serious
design basis accident analyzed in the SAR. These should be based on the
same isotopic release rates to the atmosphere (most conservative case)
as those used in Chapter 15 of the PSAR for the purpose of showing conform-
ance to the guideline dose criteria of 10 CFR Part 100. Relative concen-
trations (x over Q) for the first 2 hours should be the same as those
used for establishing conformance to the siting criteria of 10 CFR Part
100. Dose contributions for subsequent time intervals and for distances
beyond the exclusion area boundary should reflect reasonable time
averaging of calculated relative concentrations, plume front transit times,
and radioactive decay in transit. Dose conversion factors should be based
on Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compliance
with 10 CFR Part 50, Appendix I;" if not, the bases selected should be
described. The bases for developing the plots should be fully described.
These data shouid be presented in the following format:

a. Use an appropriate scale with time (hours) following onset
of release as the ordinate and distance (miles) from the release point
as the abscissa. Sufficient background grid lines should be included to
permit reasonable interpolation by eye.

b. Provide curves for whole body doses of 1, 5, and 25 rem
and thyroid doses of 5, 25, 150, and 300 rem. Each curve should repre-
sent an estimate of the elapsed time to reach the specified dose level
as a function of distance from the release point under the conditions
postulated.

C. Extend each curve to an ordinate of not less than 8.0 hours
either from an ordinate of 2.0 hours or from an abscissa equal to the
exclusion radius, whichever results in the greater range of coverage.

If any such curve does not intersect the outer LPZ boundary, it should
be extended to such intersection or to an elapsed time of 24 hours, which-
ever occcurs first.

2. The expected accident assessment time. This figure should incor-
porate the time required to identify and characterize this accident, the
time needed to predict the projected doses resulting from the accident,
and the time to notify offsite authorities. Include sufficient information
to support the estimate. Reference shouid be made to other parts of the
PSAR, as necessary, where the subject matter of Regulatory Guide 1.97,
"Instrumentation for Light-Water-Cooled Nuclear Power Plants to Assess
Plant Conditions During and Following an Accident," is addressed.

3.  An estimate of the minimum elapsed time that offsite authori-
ties might require before an initial warning to the public can be given.

4. An estimate of the elapsed time from the first warning to a
member of the public that may be required to warn all resiqent and tran-
sient persons within the potential evacuation areas determined in item 5
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below. Discuss the means that might be employed to provide such warnings
for both daytime and nighttime conditions.

5. An estimate of elapsed times, measured from the time of initial
warning to persons, to evacuate (a) the exclusion area and (b) defined
sectors of the environs. Sectors of the environs chosen for this anal-
ysis may be bounded by geographical or man-made features but should
generally cover an arc of not less than 45° centered on the plant. They
should extend outward at least to the outer boundary of the proposed LPZ.*

6. Information that should be provided in support of the estimates
of item 5 above include:

a. A map showing all roads available for vehicular evacuation
of the exclusion area and environs extending at least 10 miles from the
plant. Road network information to be shown on or keyed to the map should
include the character of each road, all intersections, the number of lanes,

whether improved or unimproved, and other factors that may affect vehicutar
traffic capacities.

b. On the same or similar map, demographic data, both resident
and transient, in 1-mile annular increments, out to the sector boundaries
defined in item 5 above and for each such sector. Population levels pro-
jected as peak values during the expected life of the plant should be
used. If this information is incorporated elsewhere in the SAR, a specific
reference thereto is suitable.

c. If means other than the use of private automobiles are
assumed for any of the evacuation time estimates of item 5 above, these
should be specified.

7. The identity and locations of the agency or agencies that would
be responsible for providing warning and direction to offsite persons.

With respect to paragraph E, the PSAR should identify offsite hospital
facilities that are expected to be able to provide (a) emergency care
and (b) definitive patient care for acute radiation injury. Evidence
should be given that preliminary contact with a relatively nearby hospital
has established a willingness and potential capability to receive and
treat individuals from the plant site who may have been affected by radi-
ological emergencies.

With respect to Paragraph F, the required descriptions of training
planned for employees may incorporate by reference other sections of the
PSAR as applicable and appropriate, for example, in the areas of radiation
protection and firefighting. The PSAR should also include commitments
to provide site familiarity training for others, not employed at the site,
—

If the proposed LPZ boundary is less than 5 miles from the piant, prior
consultation with the NRC staff is suggested before submitting the
analysis requested in this section.
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who may require such familiarity to discharge their responsibilities in
an emergency and a description of the training that ensures qualified
medical services in emergency situations.

Although applicable primarily to the FSAR stage, Annex A of Regulatory
Guide 1.101, "Emergency Planning for Nuclear Power Plants," particularly
Sections 5, 6, and 8.1.1, should be consulted for guidance at the PSAR
stage.*

13.3.2 Emergency Plan (FSAR)

At the FSAR stage, a comprehensive emergency plan should be submitted.
This plan should be a physically separate document identified as Section
13.3 of the FSAR. The plan should show how the objectives and requirements
of Parts I and III1 and paragraphs A to J of Part IV of Appendix E to 10 CFR
Part 50 are to be implemented. Regulatory Guide 1.101* should be consulted.
The information requirements identified in paragraphs 1, 6.a, and 6.b
above for the PSAR should be provided in an appendix to the emergency
plan, including any changes that may be necessary to update information
previously submitted.

13.4 Review and Audit

The SAR should describe the applicant's plans for conducting reviews
and audits of operating phase activities that are important to safety.
The primary focus of attention should be:

1.  On the procedures that will implement the licensee's responsi-
bility pursuant to §50.59 of 10 CFR Part 50 relating to proposed changes,
tests, and experiments, and

2. On the procedures for after-the-fact review and evaluation of
unplanned events. Regulatory Guide 1.33, "Quality Assurance Program
Requirements (Operation)," centains guidance on conducting reviews and
audits.

The PSAR should specifically indicate a commitment to meet this guid-
ance or describe alternative means for meeting the same objectives. The
FSAR should describe the applicant's detailed plans for conducting reviews
and audits of operating phcose activities that are important to safety.

13.4.1 Onsite Review (FSAR)

This section should specifically describe how the onsite organiza-
tion functions with respect:

*The specific revision number and date of Regulatory Guide 1.101 used by
the applicant should be specified.
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1. To review of proposed changes to systems or procedures, tests,
and experiments, and

2. To unplanned events that have operational safety significance.

The description should indicate how gualified members of the onsite
operating organization will participate in the review of operating activities
either as part of their individual job responsibilities or as members of
a functional review organization, to assist the plant manager.

b

13.4.2 Independent Review‘(FSAR)

This section should provide a detailed description of the provisions
for performance of independent reviews of operating activities. Infor-
mation in this section should describe the organizational method, compo-
sition and qualifications of the group, subjects to be reviewed, and the
time such program is to be implemented relative to fuel loading of the
(first) unit.

13.4.3 Audit Program (FSAR)

This section should provide a detailed description of the procedures
and organization employed to implement the audit program with respect to
operating activities and to verify compliance with the administrative
controls and the quality assurance program.

13.5 Plant Procedures

This section of the SAR should describe administrative and operating
procedures that will be used by the operating organization (plant staff)
to ensure that routine operating, off-normal, and emergency activities
are conducted in a safe manner. In general, the SAR is not expected to
include detailed written procedures. The PSAR should provide preliminary
schedules for their preparation, and the FSAR should provide a brief
description of the nature and content of the procedures and a schedule
for their preparation.

13.5.1 Administrative Procedures

13.5.1.1 Cenformance with Regulatory Guide 1.33. Regulatory Guide
1.33, "Quality Assurance Program Regulrements (Operation)," contains guidance
on facility administrative policies and procedures. The SAR should specifi-
cally indicate whether the applicable portions of Reguiatory Guide 1.33
concerning plant procedures will be followed. If such guidance will not

be followed, the SAR should describe specific alternative methods that
will be used and the manner of impiementing them.

13.5.1.2 Preparation of Procedures. The PSAR and FSAR srould provide
a schedule for the preparation of appropriate written administrative proce-
dures (see Section 13.5.1.1). The FSAR should identify the persons (by
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position) who have the responsibility for writing procedures and the per-
sons who must approve them before they are imptemented.

13.5.1.3 Procedures (FSAR). A description of administrative proce-
dures should be provided and should include:

1. Standing orders to operations shift supervisors and shift crews
including:

a. The reactor operator's authority and responsibilities,
b. The senior operator's authority and responsibilities,
c. The responsibility to meet the requirements of 10 CFR

§50.54(1), (), (k), (1), and (m), including a diagram of the control
area that indicates the area designated "at the controls."

2. Special orders of a transient or self-cancelling character.
3. Equipment control procedures.

4. Control of maintenance and modifications.

5. Master surveillance testing schedule.

6. Procedures for logbook usage and control.

7. Temporary procedures.

13.5.2 Operating and Maintenance Procedures (FSAR)

13.5.2.1 Control Room Operating Procedures. This section should
describe primarily the procedures that are performed by licensed opera-
tors in the control room. Each such operating procedure should be identi-
fied by title and included in a described classification system. The
general format and content for each class should be described. The follow-
ing categories should be included, but need not necessarily form the basis
for classifying these procedures:

1. System procedures.

2. General plant procedures.

3. O0ff-normal operating procedures.
Emergency precedures.

Alarm response procedures.

o

Temporary procedures.
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In category 5, individual alarm response procedures should not be
listed. However, the system employed to classify or subclassify alarm
responses and the methods to be employed by operators to retrieve or refer
to alarm response procedures should be described. Immediate action proce-
dures required to be memorized should be identified.

13.5.2.2 Other Procedures. This section should describe how other
operating and maintenance procedures are classified, what group or groups
within the operating organization have the responsibility for following
each class of procedures, and the general objectives and character of
each class and subclass. The categories of procedures listed below should
be included. If their general objectives and character are described
elsewhere in the FSAR or the application, they may be described by specific
reference thereto.

1. Plant radiation protection procedures.

2. Emergency preparedness procedures.

3. Instrument calibration and test procedures.
4. Chemical-radiochemical contrui procedures.
5. Radioactive waste management procedures.

6. Maintenance and modification procedures.

7. Material control procedures.

8. Plant security procedures.

13.6 Industrial Security

This section of the SAR should note that the applicant's plans for
physical protection of the facility are described in a separate part of
the application withheld from public disclosure pursuant to §2.790(d),
10 CFR Part 2, "Rules of Practice." Detailed security measures for the
physical protection of nuclear power plants are required by §50.34(c),
of 10 CFR Part 50, “Licensing of Production and Utilization Facilities,™
and appiicable sections of 10 CFR Part 73, "Physical Protection of Plants
and Materials." The regulatory position is set forth in Regulatory ,
Guide 1.17, "Protection of Nuclear Power Plants Against Industrial Sabotage,"”
and includes an endorsement of ANSI Standard N18.17-1873, "Industrial
Security for Nuclear Power Plants."

13.6.1 Preliminary Planning (PSAR)

At the time of submittal of the PSAR, the appiicant's separate sub-
mittal should describe plans for the screening of personnel who are to
be employed to work at the proposed plant, including personnel selection
policies, employee performance and evaluation procedures, and the industrial
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security training program to be used to ensure that reliable and emo-
tionally stable personnel are selected, maintained, and assigned to the
plant staff and to the plant security force.

It should also describe plans for incorporating physical protection
objectives and criteria into the design of the plant and the layout of
equipment, including the following specific information as to how such
plans will be or have been implemented:

1. Provide figures and/or drawings which identify the following:

a. Owner-controlled area, including private property markers,
parking lTot(s), and roads to be used for surveillance.

b. Protected area(s), including the associated isolation zone
(clear area), physical barriers, access control points, lighting, intrusion
monitoring and/or perimeter alarm systems, and roads or pathways to be
used for surveillance.

c. Vital equipment and vital areas, including all access points.
d. Alarm station locations.

2. Describe the physical barrier construction for the protected
and vital areas, and indicate the extent to which the positions set forth
in ANSI N18.17-1973, Sections 3.3 and 3.4, are satisfied.

3. Describe the design features to be used for protecting all poten-
tial access points into the vital areas against unauthorized intrusion.
Such features should include locking devices and intrusion detection
devices.

4. Describe all intrusion alarms, emergency exit alarms, alarm
systems, and line supervisory systems, and indicate the extent to which
the level of performance and reliability specified by the Interim Federal
Specification W-A-00450B (GSA-FSS), dated February 16, 1973, is met.

5. Describe the physical security provisions to be utilized in
the design for the protection of security system service panels and wiring
for protective devices, security communications systems, and door lock
actuators.

6. Designate the person or group with the responsibility to conceive
and detail security provisions in the physical plant design. If this
responsibility is outside the owner organization, .also specify the posi-
tion within your organization responsible for the systematic review and
control of the contracted activities.
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13.6.2 Security Plan (FSAR)

At the time of submittal of the FSAR, the applicant's separate sub-
mittal should be a comprehensive description of the physical security
program for the plant site. The information should include a description
of the organization for security, a listing by title of all procedures
to be established for plant security, access controls to the plant
(including physical barriers and means of detecting unauthorized intru-
sions), provisions for monitoring the status of vital equipment, selec-
tion and training of personnel for security purposes, communication
systems for security, provisions for maintenance and testing of security
systems, and arrangements with law enforcement authorities for assistance
in responding to security threats. The implementation schedule for the
physical security program should be provided, including phases for multi-
unit plants, where applicable.

Specific information for which guidance may be found in applicable
referenced sections of ANSI N18.17-1973 and which should be included in
the separate description is as follows:

1. Clear diagrams, to approximate scale, displaying the following:

a. Designated security areas of the plant site, including
physical barriers,

b. The locations of alarm stations,

C. The locations of access control points to protected areas
and vital areas,

d.  The location of parking lots relative to the clear areas
adjacent to the physical barriers surrounding protected areas,

e. Special features of the terrain that may present special
vulnerability problems,

f.  The location of relevant law enforcement agencies and
their geographical jurisdictions.

2. If the policy of the owner organization permits use of any part
of the owner-controlied area by members of the general public, describe in
detail the extent to which the position of Section 3.2 of ANSI Ni8.17-1973
will be met.

3. The response capabilities of local law enforcement agencies
should be fully described (Section 4.4 of ANSI N18.17-1973), including
estimates of the number of officers that can arrive at the plant site, in
the event of a security threat, within five to fifteen minutes, fifteen to
thirty minutes, and thirty minutes to one hour after receipt of a call for
assistance.
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4. A description should be included of any provisions for alter-
native interim protective measures during periods when ore or more compo-
nents of the total security system are not functioning.
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14. INITIAL TEST PROGRAM

This chapter of the Safety Analysis Report should provide informa-
tion on the initial test program for structures, systems, components,
and design features for both the nuclear portion of the plant and the
balance of the plant. The information provided should address major phases
of the test program, including preoperational tests, initial fuel loading
and initial criticality, low-power tests, and power-ascension tests.
The Preliminary Safety Analysis Report (PSAR) should describe the scope
of the applicant's initial test program. The PSAR should also describe
the applicant's general plans for accomplishing the test program in suffi-
cient detail to show that due consideration has been given to matters
that normally require advance planning. The Final Safety Analysis Report
(FSAR) should describe the technical aspects of the initial test program
in sufficient detail to show that the test program will adequately verify
the functional requirements of plant structures, systems, and components
and that the sequence of testing is such that the safety of the plant
will not be dependent on untested structures, systems, or components.
The FSAR should also describe measures which ensure that (1) the initial
test program will be accomplished with adequate numbers of qualified per-
sonnel, (2) adequate administrative controls will be established to govern
the initial test program, (3) the test program will be used, to the extent
practicable, to train and familiarize the plant operating and technical
staff in the operation of the facility, and (4) the adequacy of plant
operating and emergency procedures will be verified, to the extent prac-
ticable, during the period of the initial test program.

14.1 Specific Information To Be Included In
Preliminary Safety Analysis Reports

14.1.1 Scope of Test Program

The major phases of the initial test program should be described
and the overall test objectives and general prerequisites for each major
phase should be discussed. 4

The PSAR should describe how the initial test program will be applied
to the nuclear portion as well as the balance-of-plant portion of the
facility. The organizations, including those of the applicant, that will
participate in the development and execution of the test program and the
general responsibilities of these organizations should be described.
The PSAR should describe the applicant's planned involvement in the devel-
opment and approval of test procedures, conduct of the tests, and review
and approval of test results. The applicant's plans for having responsible
design organizations participate in establishing test performance require-
ments and acceptance criteria should be described along with the applicant's
plans for contracting the work of planning, developing, or conducting
portions of the test program. The method by which the applicant will
retain responsibility for and maintain control of such contracted work
should be discussed.
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14.1.2 Plant Design Features That Are Special, Unique, or First of
a Kind

A summary description of preoperational and/or startup testing plan-
ned for each unique or first-of-a-kind principal design feature should
be included in the PSAR. The summary test descriptions should include
the test method and test objectives.

14.1.3 Regulatory Guides

The PSAR should describe the applicant's plans for using guidance
in applicable regulatory guides in the development and conduct of the
initial test program. An example of such guidance is Regulatory Guide
1.68, "Initial Test Program for Water-Cooled Reactor Power Plants.® If
such guidance will not be followed, the PSAR should describe specific
alternative methods along with a justification for their use.

14.1.4 Utilization of Plant Operating and Testing Experiences at Other
Reactor Facilities

The PSAR should describe the applicant's plans tor the utilization
of available information on reactor plant operating experiences to estab-
lish where emphasis may be warranted in the test program. The schedule,
relative to the fuel loading date, for conducting the study or implement-
ing the program should be described.

14.1.5 Test Program Schedule

A summary description should be provided on the overall schedule,
relative to the expected fuel loading date, for developing and conducting
the major phases of the test program. Information provided should estab-
Tish the scheduled time period for developing detailed test procedures
and the scheduled time period for conducting the tests for each major
phase. Information should be provided to establish the compatibility of
the test program schedule with the schedules for hiring and training of
the plant operating and technical staff and for development of plant
operating and emergency procedures, or reference should be made to appro-
priate sections of Chapter 13 of the PSAR.

14.1.6 Trial Use of Plant Operating and Emergency Procedures

The applicant's plans pertaining to the trial use of plant operating
and emergency procedures during the period of the initial test program
shouid be described.

14.1.7 Augmenting Applicant's Staff During Test Program

The applicant's general plans for the assignments of additional
personnel to supplement his plant operating and technical staff during
each major phase of the test program should be described. The PSAR should
provide a description of the general responsibilities of the various
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augmenting organizations, a summary of the interrelationships and inter-
faces of the various organizations that will participate in the test pro-
gram, the general gqualifications of participating organizations, and the
approximate schedule, relative to the fuel loading date, for augmenting
the applicant's staff.

14.2 Specific Information To Be Included in
Final Safety Analyis Reports

14.2.1 Summary of Test Program and Objectives

Describe the major phases of the test program and the specific
objectives to be achieved for each major phase.

14.2.2 Organization and Staffing

A description of the applicant's organizational units and any augment-
ing organizations or other personnel that will manage, supervise, or execute
any phase of the test program should be provided. This description should
discuss the authorities, responsibilities, and degree of participation
of each identified organizational unit and principal participants. The
FSAR should describe how, and to what extent, the applicant's plant operat-
ing and technical staff will participate in each major test phase. Infor-
mation pertaining to the experience and qualification of supervisory
personnel and other principal participants that will be responsible for
management, development, or conduct of each test phase should be provided
or referenced elsewhere in the FSAR.

14.2.3 Test Procedures

The system that will be used to develop, review, and approve indi-
vidual test procedures should be described, including the organizational
units or personnel that are involved and their responsibilities. . The
FSAR should describe how organizations responsible for the design of the
facility will participate in the establishment of performance requirements
and acceptance criteria for testing plant structures, systems, and compo-
nents and how such design organizations will interface with other parti-
cipants involved in the test program. The FSAR should also describe the
format of individual test procedures.

14.2.4 Conduct of Test Program

A description of the administrative controls that will govern the
conduct of each major phase of the test programs should be provided. A
description of the specific administrative controls that will be used to
ensure that necessary prerequisites are satisfied for each major phase
and for individual tests should also be provided. The FSAR should
describe the methods to be followed in initiating plant modifications or
maintenance that are determined to be required by the test program. The
description should include the methods that will be used to ensure retest-
ing following such modifications or maintenance and the involvement of
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design organizations and the applicant in the review and approval of pro-
posed plant modifications. The administrative controls pertaining to

adherence to approved test procedures during the conduct of the test pro-
gram and the methods for effecting changes to approved test procedures

should be described.

14.2.5 Review, Evaluation, and Approval of Test Results

The measures to be established for the review, evaluation, and
approval of test results for each major phase of the program should be
described. The specific controls to be established to ensure notifica-
tion of affected and responsible organizations or personnel when test
acceptance criteria are not met and the controls established to resolve
such matters should also be described. A discussion should be provided
on the applicant's plans pertaining to (1) approval of test data for each
major test phase before proceeding to the next test phase and (2) approval
of test data at each power test plateau (during the power-ascension phase)
before increasing power level.

14.2.6 Test Records

The applicant's requirements pertaining to the disposition of test
procedures and test data following completion of the test program should
be described.

14.2.7 Conformance of Test Programs with Regulatory Guides

The applicant should list all those regulatory guides applicable to
initial test programs that he plans to use for his test program. If such
guidance will not be followed, the FSAR should describe specific alter-
native methods along with justification for their use. :

14.2.8 Utilization of Reactor Operating and Testing Experiences in
Development of Test Program

Information on the applicant's program for utilizing available informa-
tion on reactor operating experiences in the development of his initial
test program should be described, including the status of the program.
The organizations participating in the program should be identified, their
roles in the program discussed, and a summary description of their quatifi-
cations provided. The sources and types of information reviewed, the
conclusions or findings, and the effect of the program on the initial
test program should be described.

14.2.9 Trial Use of Plant Operating and Emergency Procedures

The schedule for development of plant procedures should be provided
as well as a description of how, and to what extent, the plant operating
and emergency procedures will be use-tested during the initial test
program.
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14.2.10 Initial Fuel Loading and Initial Criticality

The FSAR should describe the procedures that will guide initial fuel
loading and initial criticality, including the safety and precautionary
measures to be established for safe operation.

14.2.11 Test Program Schedule

The schedule, relative to the fuel loading date, for conducting each
major phase of the test program should be provided. If the schedule will
overlap initial test program schedules for other reactors at the site, a
discussion should be provided on the effects of such schedule overlaps
on organizations and personnel participating in the initial test program.
The sequential test schedule for testing individual plant structures,
systems, and components should be provided. EFach test required to be
completed before initial fuel Toading should be identified.

The schedule for the development of test procedures for each major
phase of the initial test program, including the time that will be avail-
able for review by NRC field inspectors of approved procedures, prior to
their use, should be discussed.

14.2.12 Individual Test Descriptions

Test abstracts for each individual test that will be conducted during
the initial test program should be provided. Emphasis should be placed
on system and design features that (1) are relied on for the safe shutdown
and cooldown of the facility under normal and faulted conditions, (2) are
relied on for establishing conformance with limits or 1imiting conditions
for operation that will be established by the technical specifications,
and (3) are relied on to prevent or to limit or mitigate the consequences
of anticipated transients and postulated accidents. The abstracts should
identify each test by title, specify the prerequisites and major plant
operating conditions necessary for each test (such as power level and
mode of operation of major control systems), provide a summary description
of the test method, describe the test objectives, and provide a summary of
the acceptance criteria for each test.
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15.  ACCIDENT ANALYSES

The evaluation of the safety of a nuciear power plant should include
analyses of the response of the plant to postulated disturbances in process
variables and to postulated malfunctions or failures of equipment. Such
safety analyses provide a significant contribution to the selection of
limiting conditions for operation, limiting safety system settings, and
desigh specifications for components and systems from the standpoint of
public health and safety. These analyses are a focal point of the Commis-
sion's construction permit and operating license reviews of plants.

In previous chapters of the SAR, the structures, systems, and compo-
nents important to safety should have been evaluated for their suscepti-
bility to malfunctions and failures. In this chapter, the effects of
anticipated process disturbances and postulated component failures should
be examined to determine their consequences and to evaluate the capability
built into the plant to control or accommodate such failures and situations
(or to identify the 1imitations of expected performance).

The situations analyzed should include anticipated operaticnal occur-
rences (e.g., a loss of electrical load resulting from a line fault),
off-design transients that induce fuel failures above those expected from
normal operational occurrences, and postulated accidents of low probability
(e.g., the sudden loss of integrity of a major component). The analyses
should include an assessment of the consequences of an assumed fission
product release that would result in potential hazards not exceeded by
those from any accident considered credibie.

Transient and Accident Classificatjon

The approach outlined below is intended to organize the transients
and accidents considered by the applicant and presented in the SAR in a
manner that will:

1. Ensure that a sufficiently broad spectrum of initiating events
has been considered,

2. Categorize the initiating events by type and expected frequency
of occurrence so that only the limiting cases in each group need to be
quantitatively analyzed, and :

3. Permit the consistent application of specific acceptance cri-
teria for each postulated initiating event.

To accomplish these goals, a number of disturbances of process
variables and malfunctions or failures of equipment should be postulated.
Each postulated initiating event should be assigned to one of the following
categories:

1. Increase in heat removal by the secondary system (turbine plant),
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Decrease in heat removal by the secondary system (turbine plant),
Decrease in reactor coolant system flow rate,

Reactivity and power distribution anomalies,

Increase in reactor coclant inventory,

Decrease in reactor coolant inventory,

Radiocactive release from a subsystem or component, or

O N o s W N

Anticipated transients without scram.

Typical initiating events that are representative of those that should
be considered by the applicant in this chapter of the SAR are presented
in Table 15-1. The evaluation of each initiating event should be presented
in a separate subsection corresponding to the eight categories defined
above. The information to be presented in these subsections is outlined
in Section 15.X.X.

One of the items of information that should be discussed for each
initiating event relates to its expected frequency of occurrence. Each
initiating event within the eight major groups should be assigned to one
of the following frequency groups:

1. Incidents of moderate frequency,
2. Infrequent incidents, or
3. Limiting faults.

The initiating events for each combination of category and frequency
group should be evaluated to identify the events that would be Timiting.
The intent is to reduce the number of initiating events that need to be
quantitatively analyzed. That is, not every postulated initiating event
needs to be complietely analyzed by the applicant. In some cases a quali-
tative comparison of similar initiating events may be sufficient to
identify the specific initiating event that leads to the most limiting
consequences. Only that initiating event should then be analyzed in
detail.

It should be noted, however, that different initiating events in
the same category/frequency group may be limiting when the multiplicity
of consequences are considered. For example, within a given category/
frequency group combination, one initiating event might result in the
highest reactor coolant pressure boundary (RCPB) pressure while another
initiating event might lead to minimum core thermal-hydraulic margins or
maximum offsite doses.
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Plant Characteristics Considered in the Safety Evaluation

A summary of plant parameters considered in the safety evaluation
should be given; €.g., core power, core inlet temperature, reactor system
pressure, core f]ow,.axial and radial power distribution, fuel and moderator

A range of values should be specified for plant parameters that vary with
fuel exposure or core reload. The range should be sufficiently broad to
cover a]] expected qhanges predicted for the enpire }ife of the plant.

fied. The most adverse conditions within the operating band should be
used as initial conditions for transient analysis.

Assumed Protection System Actions

Settings of all protection system functions that are used in the
safety evaluation should be )isted. Typical protection system functions
are reactor trips, isolation valve closures, ECCS initiation, etc. The
uncertainty (combined effect of calibration error, drift, instrument error
etc.) associated with each function should also be listed together with
the expected and maximum delay times.

15.X Evaluation of Individual Initiating Events

The applicant should provide an evaluation of each initiating event
using the format of Section 15.X.X (e.g., 15.2.7 for a loss of normal
feedwater flow initiating event). As shown in Table 15-1, a particular
initiating event may be applicable to more than one category. The SAR
sections should be appropriately referenced to indicate this.

The detailed information listed in Section 15.X.X, paragraphs 1 and
2, should be given for each initiating event. However, the extent of
the quantitiative information in Section 15.X.X, paragraphs 3 through 5,
that should be included will differ for the various initiating events.
For those situations where a particular initiating event is not limiting,
only the qualitative reasoning that led to that conclusion need be
presented, along with a reference to the section that presents the evalua-
tion of the more limiting initiating event. Further, for those initiating
events that require a guantitative analysis, such an analysis may not be
necessary for each of Section 15.X.X, paragraphs 3 through 5. For exampie,
there are a number of plant transient initiating events that result in
minimal radiological consequences. The applicant should merely present
a qualitative evaluation to show this to be the case. A detailed evalua-
tion of the radiological Consequences need not be performed for each such
initiating event.
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15.X.X Event Evaluation

1. Identification of causes and frequency classification. For each
event evaluated, include a description of the occurrences that lead to
the initiating event under consideration. The probability of the ini-
tiating event should be estimated and the initiating event should be
assigned to one of the following groups:

a. Incidents of moderate frequency - these are incidents,
any one of which may occur during a calendar year for a particular plant.

b. Infrequent incidents - these are incidents, any one of
which may occur during the 1ifetime of a particular plant.

C. Limiting faults - these are occurrences that are not
expected to occur but are postulated because their consequences would
incliude the potential for the release of significant amounts of radio-
active material.

2. Sequence of events and systems operation. The following should
be discussed for each initiating event:

a. The step-by-step sequence of events from event initiation
to the final stabilized condition. This listing should identify each
significant occurrence on a time scale, e.g., flux monitor trip, inser-
tion of control rods begin, primary coolant pressure reaches safety valve
set point, safety valves open, safety valves close, containment isolation
signal initiated, and containment isolated. A1l required operator actions
should also be identified.

b. The extent to which normally operating plant instrumentation
and controls are assumed to function.

C. The extent to which plant and-reactor protection systems
are required to function.

d. The credit taken for the functioning of normally operating
plant systems.

e. The operation of engineered safety systems that is required.

The effect of single failures in each of the above areas and the
effect of operator errors should be discussed and evaluated. The discus-
sion should provide enough detail to permit an independent evaluation of
the adequacy of the system as related to the event under study. One method
of systematically investigating single failures is the use of a plant
operational analysis or a failure mode and effects analysis. The results
of these types of analyses can be used to demonstrate that the safety
actions required to mitigate the consequences of an event are provided .
by the safety systems essential to performing each safety action. A sample
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format is described in Transactions of the American Nuclear Society 1973
Winter Meeting (November 11-15, 1973, pp. 339-340).

3. Core and system performance.

a. Mathematical model. The mathematical mode? employed, includ-
ing any simplifications or approximations introduced to perform the analyses,
should be discussed. Any digital computer programs or analog simulations
used in the analyses should be identified. If a set of codes is used,
the method combining these codes should be described. Important output
of each code should be presented and discussed under “resuylts." Principal
emphasis should be placed on the input data and the extent or range of
variables investigated. This information should include figures showing
the analytical model, flow path identification, actual computer listing,
and complete listing of input data. The detailed description of mathemat-
ical models and digital computer programs or listings are preferably
included by reference to documents available to the NRC with only summaries
provided in the SAR text.

b. Input parameters and initial conditions. The input param-
eters and initial conditions used in the analyses should be clearly identi-
fied. Table 15-2 provides a representative Tist of these items. However,
the initial values of other variables and additional parameters should
be included in the SAR if they are used in the analyses of the particular
event being analyzed.

The parameters and initial conditions used in the analyses should
be suitably conservative for the event being evaluated except that anticipated
transient without scram (ATWS) analyses should use realistic initial values.
The bases used to select the numerical values that are input parameters
to the analysis, including the degree of conservatism, should be discussed
in the SAR.
C. Results. The results of the analyses should be presented |
and described in detail in the SAR. Key parameters should be presented
as a function of time during the course of the transient or accident.
The following are examples of parameters that should be included:
(1) Neutron power,
(2) Thermal power, |
(3) Heat fluxes, average and maximum,
(4) Reactor coolant system pressure,
(5) Minimum CHFR, DNBR, or CPR, as applicable,

(6) Core and recirculation loop coolant flow rates (BWRs),
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(7) Coolant conditions - inlet temperature, core average
temperature (PWR), core average steam volume fraction (BWR), average exit
and hot channel exit temperatures, and steam volume fractions,

(8) Temperatures - maximum fuel centerline temperature,
maximum clad temperature, or maximum fuel enthalpy,

(9) Reactor coolant inventory - total inventory and coolant
level in various locations in the reactor coolant system,

(10) Secondary (power conversion) system parameters - steam
flow rate, steam pressure and temperature, feedwater flow rate, feedwater
temperature, steam generator inventory, and

‘ (11) ECCS flow rates and pressure differentials across
the core, as applicable.

The discussion of results should emphasize the margins between
the predicted values of various core parameters and the values of these
parameters that would represent minimum acceptable conditions.

4. Barrier performance. This section of the SAR should discuss
the evaluation of the parameters that may affect the performance of the
barriers, other than fuel cladding, that restrict or limit the transport
of radioactive material from the fuel to the public.

a. Mathematical model. The mathematical model employed, includ-
ing any simplifications or approximations introduced to perform the analyses,
should be discussed. If the model is identical, or nearly identical,
with that used to evaluate core performance, this should be stated in

the SAR. In that case, only the differences, if any, between the models
need be described.

A detailed description of the model used to evaluate barrier
performance should be presented if it is significantly different from
the core performance model. The information that should be included is
indicated in paragraph 3 of Section 15.X.X, item a.

b. Input parameters and initial conditions. Any input param-
eters and initial zonditions of variables relevant to the evaluation of
barrier performance that were not presented and discussed in paragraph 3
of Section 15.X.X., item b, should be discussed in this section. The
discussion should present the numerical values of the input to the
analyses and should discuss the degree of conservatism of the selected
values.

C. Results. The results of the analyses should be presented
and described in detail in the SAR. As a minimum, the following informa-
tion should be presented as a function of time during the course of the
transient or accident:
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(1) Reactor coolant system pressure,

(2) Steam line pressure,

(3) Containment pressure,

(4) Relief and/or safety valve flow rate,

(5) Flow rate from the reactor coolant system to the
containment system, if applicable.

5. Radiological consequences. This section of the SAR should
summarize the assumptions, parameters, and calculational methods used to
determine the doses that result from limiting faults and infrequent
incidents. Sufficient information should be given in this section to
fully substantiate the results and to allow an independent analysis to
be performed by the NRC staff. Thus, this section should include all of
the pertinent plant parameters that are required to calculate doses for
the exclusion boundary and the low population zone as well as those loca-
tions within the exclusion boundary where significant site-related activ-
ities may occur (e.g., the control room).

The elements of the dose analysis that are applicable to several
accident types or that are used many times throughout Chapter 15 can be
summarized in this section (or cross-referred) with the bulk of the
information appearing in appendices.

If there are no radiological consequences associated with a given
initiating event, this section for the event should simply contain a
statement indicating that containment of the activity was maintained and
by what margin.

An analysis should be provided for each Timiting event. These analyses
should be based on design basis assumptions acceptable to the NRC for
purposes of determining adequacy of the plant design to meet 10 CFR Part
100 criteria. These design basis assumptions can, for the most part, be
found in regulatory guides that deal with radiological releases. For
instance, when calculating the radiological consequences of a loss-of-
coolant accident (LOCA), it is suggested that the assumptions given in
Regulatory Guide 1.3, “Assumptions Used for Evaluating the Potential Radi-
ological Consequences >f a Loss-of-Coolant Accident for Boiling Water
Reactors," and Regulatory Guide 1.4, "Assumptions Used for Evaluating
the Potential Radiological Consequences of a Loss-of-Coolant Accident
for Pressurized Water Reactors,” be used. This analysis should be
referred to as the "design basis analysis." There may be instances in
which the applicant will not agree with the conservative margins inherent
in the design basis approach approved by the NRC staff or the applicant
may desire to provide a "realistic analysis" for comparison purposes. !
If this is the case, the applicant may provide an indication of the assump-
tions he believes to be adequately conservative, but the known NRC assump-
tions should nevertheless be used in the design basis analysis.
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Any "realistic analysis" provided will help guantify the margins
that are inherent in the design basis approach. A "realistic analysis”
need not include a consequence assessment and may be limited to a presenta-

tion of assumptions that are more likely to be obtained than those used
for purposes of design.

The parameters and assumptions used for these analyses, as well as
the results, should be presented in tabular form. Table 15-3 provides a
representative list of these items. Table 15-4 summarizes additional
items that should be provided when dealing with specific types of accidents.
When possible, the summary tabulation should provide the necessary quanti-
tative information. If, however, a particular assumption cannot be simply
or clearly stated in the table, the table should reference a section or
an appendix that adequately discusses the information.

Judgment should be used in eliminating unnecessary parameters from
the summary table or in adding parameters of significance that do not
appear in Table 15-3 or 15-4. The summary table should have two columns.
One column should indicate the assumptions used in the design basis
analysis, while the other should indicate assumptions used in the realistic
analysis.

A diagram of the dose computation model, labeled “Containment Leakage
Dose Model," should be appended to Chapter 15. An explanation of the
model should accompany the diagram. The purpose of the appendix is to
clearly illustrate the containment modeling, the leakage or transport of
radioactivity from one compartment to another or to the environment, and
the presence of engineered safety features (ESF) such as filters or sprays
that are called on to mitigate the consequences of the LOCA. The diagram
should employ easily identifiable symbols, e.g., squares to represent
the containment or various portions of it, lines with arrowheads drawn
from one compartment to another or to the environment to indicate leakage
or transport of radioactivity, and other suitably labeled or defined
symbols to indicate the presence of ESF filters or sprays. Individual
sketches (or equivalent) may be used for each significant time interval
in the containment leakage history (e.g., separate sketches showing the
pulidown of a dual containment annulus and the exhaust and recirculation
phases once negative pressure in the annulus is achieved, with the appro-
priate time intervals given).

In presenting the assumptions and methodology used in determining
the radiological consequences, care should be taken to ensure that
analyses are adequately supported with backup information, either by
reporting the information where appropriate, by referencing other sec-
tions within the SAR, or by referencing documents readily available to
the NRC staff. Such information should include the following:

a. A description of the mathematical or physical model employed,

including any simplifications or approximations introduced to perform
the analyses.
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b.  An identification and description of any digital computer
program or analog simulation used in the analysis. The detailed descrip-
tion of mathematical models and programs are preferably included by refer-
ence with only summaries provided in the SAR text.

C. An identification of the time-dependent characteristics,
activity, and release rate of the fission products or other transmissible
radioactive materials within the containment system that could escape to
the environment via leakages in the containment boundaries and Teakage
through Tines that could exhaust to the environment.

d. The considerations of uncertainties in calculational methods,
equipment performance, instrumentation response characteristics, or other
indeterminate effects taken into account in the evaluation of the results.

e. A discussion of the extent of system interdependency (con-
tainment system and other engineered safety features) contributing directly
or indirectly to controlling or Timiting leakages from the containment
system or other sources (e.g., from spent fuel handling areas), such as
the contribution of (1) containment water spray systems, (2) containment
air cooling systems, (3) air purification and cleanup systems, (4) reactor
core spray or safety injection systems, (5) postaccident heat removal
systems, and (6) main steam line isolation valve leakage control systems
(BWR). '

This section should present the results of the dose calculations
giving the potential 2-hour integrated whole body and thyroid doses for
the exclusion boundary. Similarly, it should provide the doses for the
course of the accident at the closest boundary of the low population zone
(LPZ) and, when significant, the doses to the control room operators during
the course of the accident. Other organ doses should be presented for
those cases where a release of solid fission products or transuranic elements
are postulated to be released to the containment atmosphere.
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TABLE 15-1

REPRESENTATIVE INITIATING EVENTS
TO BE ANALYZED IN SECTIONS 15.X.X OF THE SAR

1. Increase in Heat Removal by the Secondary System
1.1 Feedwater system malfunctions that result in a decrease in feed-
water temperature
1.2 Feedwater system malfunctions that result in an increase 1in
feedwater flow
1.3 Steam pressure regulator malfunction or failure that results
in increasing steam flow
1.4 Inadvertent opening of a steam generator relijef or safety valve
1.5 Spectrum of steam system piping failures inside and outside of
containment in a PWR
2. Oecrease in Heat Removal by -the Secondary System
2.1 Steam pressure regulator malfunction or failure that results
in decreasing steam flow
2.2 Loss of external electric lead
2.3 Turbine trip (stop valve closure)
2.4 Inadvertent closure of main steam isolation valves
2.5 Loss ot condenser vacuum
2.6 Coincident loss of onsite and external (offsite) a.c. power to
the station
2.7 Loss of normal feedwatef flow
2.8 Feedwater piping break
3. Decrease in Reactor Coolant System Fiow Rate
3.1 Single and multiple reactor coolant pump trips
3.2 BWR recirculation loop controller malfunctions that result in
decreasing flow rate
3.3 Reactor coolant pump shaft seizure
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TABLE 15-1 (Continued)

3.4 Reactor coolant pump shaft break

4, Reactivity and Power Distribution Anomalies

4.1 Uncontrolled control rod assembly withdrawal from a subcritical
or low power startup condition (assuming the most unfavorable
reactivity conditions of the core and reactor coolant system),
including control rod or temporary control device removal error
during refueling

4.2 \Uncontrolled control rod assembly withdrawal at the particular
power level (assuming the most unfavorable reactivity conditions
of the core and reactor coolant system) that yields the most
severe results (low power to full power)

4.3 Control rod maloperation (system malfunction or operator error),
including maloperation of part length control rods

4.4 Startup of an inactive reactor coolant loop or recirculating
toop at an incorrect temperature

4.5 A malfunction or failure of the flow controller in a BWR loop
that results in an increased reactor coolant flow rate

4.6 Chemical and volume control system malfunction that results in
a decrease in the boron concentration in the reactor coolant
of a PWR

4.7 Inadvertent loading and operation of a fuel assembly in an impro-
per position

4.8 Spectrum of rod ejection accidents in a PWR
4.9 Spectrum of rod drop accidents in a BWR

5. Increase in Reactor Coolant Inventory

5.1 Inadvertent operation of ECCS during power operation

5.2 Chemical and volume control system malfunction (or operator
error) that increases reactor coolant inventory

5.3 A number of BWR transients, including items 2.1 through 2.6
and item 1.2.

6. Decrease in Reactor Coolant Inventory

6.1 Inadvertent opening of a preséurizer safety or relief valve in
a PWR or a safety or relief valve in a BWR
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TABLE 15-1 (Continued)

6.2 Break in instrument line or other lines from reactor coolant
pressure boundary that penetrate containment

6.3 Steam generator tube failure

6.4 Spectrum of BWR steam system piping failures outside of
containment

6.5 Loss-of-coolant accidents resulting from the spectrum of postu-
lated piping breaks within the reactor coolant pressure boundary,
including steam line breaks inside of containment in a BWR

6.6 A number of BWR transients, including items 2.7, 2.8, and 1.3

7. Radioactive Release from a Subsystem or Component

7.1 Radioactive gas waste system leak or failure
7.2 Radioactive liquid waste system leak or failure
7.3 Postulated radioactive releases cdire to 1iquid tank failures

7.4 Design basis fuel handling accidents in the containment and
spent fuel storaga buildings

7.5 Spent fuel cask drop accidents

8. Anticipated Transients Without Scram

8.1 1Inadvertent control rod withdrawal
8.2 Loss of feedwater

8.3 Loss of a.c. power

8.4 Loss of electrical load

8.5 Loss of condenser vacuum

8.6 Turbine trip

8.7 Closure of main steam line isolation valves
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TABLE 15-2

- INPUT PARAMETERS AND
INITIAL CONDITIONS FOR TRANSIENTS AND ACCIDENTS

Neutron Power

Moderator Temperature Coefficient of Reactivity
Moderator Void Coefficient of Reactivity
Doppler Coefficient of Reactivity
Effective Neutron Lifetime

Delayed Neutron Fraction

Averége Heat Flux

Maximum Heat Flux

Minimum DNBR, CHFR, or CPR

Axial Power Distribution

Radial Power Distribution

Core Coolant Flow Rate

Recirculation Locp Flow Rate (BWR)

Core Coolant Inlet Temperature

Core Average Coolant Temperature (PWR)
Core Averagé Steam Volume Fraction (BWR)

Core Coolant Average Exit Temperature, Steam Quality, and Steam Void
Fraction

Hot Channel Coolant Exit Temperature, Steam Quality, and Steam Void
Fraction

Maximum Fuel Centerline Temperature
Reactor Coolant System Inventory (1b)
Coolant Level in Reactor Vessel (BWR)

Coolant Level in Pressurizer {(PWR)
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TABLE 15-2 (Continued)

Reactor Coolant Pressure

Steam Flow Rate

Steam Pressure

Steam Quality (temperature if superheated)
Feedwater Flow Rate

Feedwater Temperature

CVCS Flow and Boron Concentration (if these vary during the course of
the transient or accident being analyzed)

Control Rod Worth, Differential, and Total
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TABLE 15-3

REPRESENTATIVE PARAMETERS TO BE TABULATED*
FOR POSTULATED ACCIDENT ANALYSES

1. Data and assumptions used to estimate radioactive source
from postulated accidents

a. Stretch power level

b. Burnup

C. Percent of fuel perforated

d. Release of activity by nuclide

e. Iodine fractions (organic, elemental, and parti-
culate)

f. Reactor coolant activity before the accident (and
secondary coolant activity for PWR). Two values
for primary system iodine activity concentration
should be given. These two values should indicate
(1) the maximum allowable equilibrium iodine con-
centration and (2) the maximum allowable concen-
tration resulting from a preaccident iodine spike.

2. Data and assumptions used to estimate activity
released

a. Primary containment volume and leak rate

b. Secondary containment volume and leak rate

c. Valve movement times

d. Adsorption and filtration efficiencies

e. Recirculation system parameters {(flow rates
versus time, mixing factor, etc.)

f. Containment spray first order removal lambdas as
determined in Section 6.2.3

g. Containment volumes

h. A1l other pertinent data and assumptions

x
As applicable to the event being described.
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TABLE 15-3 (Continued)

3. Dispersion Data

Design Basis
Assumptions

Realistic
Assumptions

a. Location of points of release

b. Distances to applicable receptors (e.g., control
room, exclusion boundary, and LPZ)

c. x/Qs at control room, exclusion boundary, and
LPZ (for time intervals of 2 hours, 8 hours, 24
hours, 4 days, 30 days)

4. Dose Data

a. Method of dose calculation
b. Cose conversion assumptions
C. Peak [or f(t)] concentrations in containment

d. Doses (whole body and thyroid doses for LPZ and
excliusion boundary; beta, gamma, and thyroid
doses for the control room)
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TABLE 15-4

ADDITIONAL PARAMETERS AND INFORMATION TO BE PROVIDED
OR REFERENCED IN THE SUMMARY TABULATION FOR SPECIFIC DESIGN
BASIS ACCIDENTS

1. Loss-of-Coolant Accident (Section 15.6.5)

a. Hydrogen Purge Analysis

(1) Holdup time prior to purge initiation (assuming recombiners
are jnoperative)

(2) Iodine reduction factor

(3) x/Q values at appropriate time of release

(4) Purge rates for at least 30 days after initiation of purge
(5) LOCA plus purge dose at LPZ

b. Equipment Leakage Contribution to LOCA Dose

(1) Iodine concentration in sump water after LOCA

{(2) Maximum operational leak rate through pump seals, flanges,
valves, etc.

(3) Maximum leakage assuming failure and subsequent isolation
of a component seal

(4) Total leakage quantities for (2} and (3)
(5) Temperature of sump water vs time
(6) Time intervals for automatic and operator action

(7) Leak paths from point of seal or valve leakage to the
environment

(8) Icdine partition factor for sump water vs temperature of
water

(9) Charcoal adsorber efficiency assumed for iodine removal

c. Main Steam Line Isolation Valve Leakage Control System Contribu-
tion to LOCA Dose (BWR)

(1) Time of system actuation
(2) Fraction of isolation valve leakage from each release point
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TABLE 15-4 (Continued)

(3) Flow rates vs time for each release path
(4) Location of each release point

(5) Transport time to each release point

2. Waste Gas System Failure (Section 15.7.1)

a. Activity transfer times to waste gas system components

b. Number of tanks or other holdup components

c. Tank volumes

d. Charcoal bed delay times for Xe and Kr

e. Seismic classification of tank and associated piping

f. Decontamination factors of components

g. Primary coclant volume

h. Isotopic activity in each system component including daughter
products

i. Time to isolate air ejector

J. Delay time in delay pipe

k. Design basis activity measured at air ejector (Ci/sec) including
contribution due to activity spiking in coolant

3. Main Steam Line and Steam Generator Tube Failures (Sections 15.1.5,

15.6.3, 15.6. %)

a. Characterization of primary and secondary (PWR) system. Suffi-
cient information should be given, as appropriate, to adequately
describe the time- histories from accident initiation unti]
accident recovery is complete for temperatures, pressures, steam
generator water capacity, steaming rates, feedwater rates, blow-
down rates, and primary-to-secondary leakage rates.

b. Potential increase in jodine release rate above the equitibrium
value (i.e., iodine spiking) from the fuel to the primary coolant
as a result of the accident or a pre-accident primary system
transient.

c.

Chronological 1ist of system response times, operator actions,
valve closure times, etc.
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TABLE 15-4 (Continued)

d. Steam and water release quantities and all assumptions made in
their computation

e. Description of the iodine transport mechanism and release paths
between the primary system and the environment. The bases for
an assumed partitioning of iodine between 1iquid and steam phases
should be described and justified.

f. Possible fuel rod failure resulting from the accident, assuming
the most reactive control rod remains in its fully withdrawn
position.

g. Possible steam generator tube fajilure resulting from a PWR

steam line break accident.

4. Fuel HandT Accident (in the Containment and Spent Fuel Storage
Buildings) ection 15.7.4)

a. Number of fuel rods in core

b. Number, burnup, and decay time of fuel rods assumed to be
damaged in the accident

c. Radial peaking factor for the rods assumed to be damaged
d. Earliest time after shutdown that fuel handling begins
e. Amounts of iodines and noble gases released into pool

f. Pool decontamination factors

g. Time required to automatically switch from normal containment
purge operation to either safety-grade filters or isolation

h. Amount of radioactive release not routed through ESF-grade
filters.

The following items should be provided to determine if the calcula-
tional methods of Regulatory Guide 1.25 (Safety Guide 25), “Assumptions
Used for Evaluating the Potential Radiological Consequences of a Fuel
Handling Accident in the Fuel Handling and Storage Facility for Boiling
and Pressurized Water Reactors," apply:

i. Maximum fuel rod pressurization

j-  Minimum water depth between top of fuel rods and fuel pool
surface
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TABLE 15-4 (Continued)

k. Peak linear power density for the highest power assembly
discharged

1. Maximum centerline operating fuel temperature for the fuel
assembly in item k above

m. Average burnup for the peak assembly in item k above

5. Control Rod Ejection and Control Rod Drop Accidents (Sections 15.4.8

and 15.4.9)

a. Percent of fuel rods undergoing clad failure

b. Radial peaking factors for rods undergoing clad fajjure

c. Percent of fuel reaching or exceeding melting temperature

d. Peaking factors for fuel reaching or exceeding melting
temperature

e. Percent of core fission products assumed released into reactor
coolant

f. Summary of primary and secondary system parameters used to

determine the activity release through the secondary system
(PWRs only). The information specified in Ttems 3a, b, c, d,
and e of this table should also be provided for this accident.

g. Summary of containment system parameters used to determine
activity release terms from containment leak paths

h. Summary of system parameters and decontamination factors used
to determine activity release from condenser leak paths (BWR)

6. _Spent Fuel Cask Drop (Section 15.7.5)

a. Number of fuel elements in largest capacity cask

b. Number, burnup, and decay time of fuel elements in cask
assumed to be damaged

c. Number, burnup, and decay time of fuel elements in pool assumed
to be damaged as a consequence of a cask drop (if any)

d. Average radial peaking factor for the rods assumed to be damaged
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TABLE 15-4 (Continued)

e. Earliest time after reactor fueling that cask loading opera-
tions begin

f. Amounts of jodines and noble gases released into air and into
pool

g. Pool decontamination factors, if applicable

7. Failure ¢f Small Lines Carrying Primary Coolant Qutside Containment

(Section 15.6.2)

a. Detailed description of primary system response, leakage rate,
operator action, valve closure times, etc. Also, figures
indicating primary system pressure and temperature and primary
coolant leakage versus time for the duration of the accident
should be provided, as well as chronological listing of system
response times, operator actions, valve closure times, etc.

b. Summary of primary system jodine activity during the accident
and jts effect on the calculated accident consequences as
described in item 3.b of this table

C. Iodine transport mechanism and reiease paths from the leak point

to the environment
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16. TECHNICAL SPECIFICATIONS

Section 50.36 of 10 CFR Part 50 requires that each operating license
issued by the Commission contain Technical Specifications that set forth
the limits, operating conditions, and other requirements imposed on facil-
ity operation for, among other purposes, the protection of the health
and safety of the public. Each applicant for an operating license is
required to submit proposed Technical Specifications and their bases for
the facility. They should be consistent with the content and format of
the Standard Technical Specifications available from the Commission for
the appropriate nuclear steam supply system (NSSS) vendor. After review
and needed modification by the NRC staff, these Technical Specifications
will be issued by the Commission as Appendix A to the operating license.

16.1 Preliminary Technical Specifications (PSAR)

An application for a construction permit should include preliminary
Technical Specifications that identify and provide justification for the
selection of variables, conditions, or other limitations that are deter-
mined to be probable subjects of the final Technical Specifications.
Special attention should be given to those areas that influence the final
design in order to minimize later facility modifications to accommodate
conditions of the final Technical Specifications. In particular, this
review should determine the design suitability of those features and speci-
fications that affect the type, capacity, and number of safety-related
systems and the capability for performance of surveillance activities
involving those safety-related systems.

The preliminary Technical Specifications and bases should be included
in this chapter of the PSAR. The submittal should be consistent with
the format and content of the NRC Standard Technical Specification for
the appropriate NSSS vendor. Each specification should be as complete
as possible and should include preliminary numerical values, graphs, tables,
and other data. References to the applicable sections of the PSAR that
support the bases and provide clarifying details for each specification
should be supplied. Justification should be provided for deletions from
or additions to the Standard Technical Specifications pertinent to the
selected NSSS vendor.

16.2 Proposed Final Technical Specifications (FSAR)

The Technical Specifications submitted in support of an operating
license application should be the finalized version of those specifications
originally included in the PSAR. The numerical values, graphs, tables,
and other data should reflect the final refinements in design, results
of tests or experiments, and expected method of operation. This informa-
tion should be included in this chapter of the FSAR.
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17. QUALITY ASSURANCE

In order to provide assurance that the design, construction, and
operation of the proposed nuclear power plant are in conformance with
applicable regulatory requirements and with the design bases specified
in the license application, it is necessary that a quality assurance (QA)
program be established by the applicant. In this chapter of the SAR, the
applicant should provide a description of the QA program tec be established
and executed during the design, construction, preoperational testing, and
operation of the nuclear power plant. The QA program must be established
at the earliest practical time consistent with the schedule for accomplish-
ing the activity. Where some portions of the QA program have not yet been
established at the time the SAR is prepared because the activity will be
performed in the future, the description should also provide a schedule
for implementation. The program must meet the requirements of Appendix B
to 10 CFR Part 50. The inspection and survey systems required by §50.55a,
"Codes and Standards," of 10 CFR Part 50 may be used in partial fulfiliment
of these requirements to the extent that they are shown by the description
of the QA program to satisfy the applicable requirements of Appendix B.

In order to facilitate the presentation of the information, the QA
program for each of the major organizations involved in executing the QA
program should include the information described (either separately for
each organization or integrally for a1l organizations) in accordance with
the outline presented below. It is not intended to dictate the format
of any QA Program Manual; that is left to the discretion of the applicant.
It is required, however, that the description in the SAR address, at a
minimum, each of the criteria in Appendix B in sufficient detail to enable
the reviewer to determine whether and how all the reguirements of the
appendix will be satisfied in accordance with §50.34 of 10 CFR Part 50.
Reference to appropriate portions of other sections of the SAR may suffice.

NRC regulatory guides and the documents entitled "Guidance on Qual-
ity Assurance Requirements During Design and Procurement Phase of Nuclear
Power Plants," (WASH 1283), "Guidance on Quality Assurance Requirements
During the Construction Phase of Nuclear Power Plants,” (WASH 1309), and
“Guidance on Quality Assurance Requirements During the Operations Phase
of Nuclear Power Plants," (WASH 1284) contain guidance on acceptable
methods of implementing portions of the quality assurance program.* The
SAR should specifically indicate whether this guidance wili be followed.
If such guidance will not be followed, the SAR should describe specific
alternative methods that will be used and the manner of implementing them
and should identify the organizations responsible for their implementation.

x

WASH 1283, 1284, and 1309 contain a number of draft standards. As these
draft standards are issued as approved American National Standards, it is
expected that they will be endorsed by regulatory guides. The applicabil-
ity of the regulatory guide versus the draft standard will be addressed

in the implementation section of each guide or in amendments to this
Standard Format.
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Where a portion of the QA program to be implemented will follow the
guidance provided by a regulatory guide, WASH 1283, WASH 1309, or WASH 1284
the program description may consist of a statement that the guidance will
be followed for that portion of the QA program. When these documents
are used in describing the QA program, the applicant should indicate how
the guidance documents will be applied to portions of the QA program and
should delineate the organizational element responsible for implementing
various provisions of the respective guidance documents within each major
organization in the project, including that of the applicant, the architect-
engineer, the nuclear steam system supplier, the constructor, the construc-
tion manager (if other than the constructor).

17.1 Quality Assurance During Design and Construction

17.1.1 Organization

17.1.1.1. The PSAR should describe clearly the authority and duties
of persons and organizations performing the QA functions of assuring that
the QA program is established and executed and of verifying that an activ-
ity has been correctly performed. The PSAR should provide organization
charts and functional responsibility descriptions that denote the lines
of responsibility and areas cf authority within each of the major organi-
zations in the project, including those of the applicant, the architect-
engineer, the nuclear steam system supplier, the constructor, and the
construction manager (if other than the constructor). These charts and
descriptions should present the structure of QA organizations involved
as well as other functional organizations performing activities affecting
quality in design, procurement, manufacturing, construction and installa-
tien, testing, inspection, and auditing with clear delineation of their
responsibility, authority, and relationship to corporate management. In
addition, a single overall project organization chart should be included
showing how the major organizations or companies working directly for
the applicant on the project interrelate with one another.

17.1.1.2. The PSAR should describe the level of management respon-
sible for establishing the QA policies, goals, and objectives and should
describe the continuing involvement of this management level in QA matters.
The PSAR should tell what position has overall authority and responsibility
for the QA program and tell what position is responsible for final review
and approval of the QA program and related manusls. The qualification
requirements of the principal QA and guality control positions should be
described.

17.1.1.3. The PSAR should describe those measures which assure that
persons and organizations performing QA functicns have sufficient authority
and organizational freedom to (1) identify quality problems, (2) initiate,
recommend, or provide solutions, and (3) verify impliementation of solu-
tions. The PSAR should describe the measures which assure that persons
and organizations assigned the responsibility for checking, auditing,
inspecting, or otherwise verifying that an activity has been correctly
performec report to a management level such that this required authority
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and organizational freedom, including sufficient independence from the
pressures of production, are provided. Irrespective of the organizational
structure, the PSAR should describe how the individual or individuals
with primary responsibility for assuring effective implementation of the
QA program at any location where activities subject tc the control of
the QA program are being performed will have direct access to such levels
of management as may be necessary to carry out this responsibitity. The
PSAR should indicate from whom the persons performing QA functions receive
technical direction for performing QA tasks and administrative control
(salary review, hire/fire, position assignment). The PSAR sheuld identify
those positions or organizations which have written delegated resporsi-
bility and authority to stop work or control further processing, delivery,
installation, or use of nonconforming items until proper disposition of
the deficiency has been approved.

The PSAR shculd describe how requirements will be imposed on con-
tractors and subcontractors to assure that individuals or groups within
their organizations performing QA functions have sufficient authority
and organizational freedom to effectively implement their respective QA
programs.

17.1.1.4. The PSAR should describe the extent to which the appti-
cant will delegate to other contractors the work of establishing and
executing the QA program or any part thereof. A clear delineation of
those QA functions which are implemented within the applicant's QA organ-
ization and those which are delegated to other organizations should be
provided in the PSAR. The PSAR should describe the method by which the
applicant will retain responsibility for and maintain control over those
portions of the QA program delegated to other organizations and should
identify the organization responsible for verifying that delegated QA
functions are properly carried out. The PSAR should identify major work
interfaces for activities affecting quaiity and describe how clear and
effective lines of communication exist between the applicant and his
principal contractors to assure necessary coordination and control of
the QA prcgram.

17.1.2 Quality Assurance Program

17.1.2.1. The QA program in the PSAR should cover each of the cri-
teria in Appendix B to 10 CFR Part 50 in sufficient detail to permit a
determination as to whether and how all of the requirements of Appendix
B will be satisfied. The PSAR should (1) describe the extent to which
the QA program will conform to various provisions of WASH 1283, WASH 1309,
and regulatory guides that provide guidance on acceptable methods of
implementing portions of the QA program and (2) identify the organiza-
tional element responsible for implementing these previsions. If the
applicant elects rot to follow the above guidance, the PSAR should
describe in detail equivalent to that furnished in the NRC guidance the
aiternative methods that will be used and the manner of implementing them
and should indicate the organizations responsible for their implementation.
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17.1.2.2. The PSAR should identify the safety-related structures,
systems, and components to be controlled by the QA program.

17.1.2.3. The PSAR should describe the measures which assure that
the QA program is being established at the earliest practicable time con-
sistent with the schedule for accomplishing activities affecting quality
for the project. That is, the PSAR should describe how the QA program
is being established in advance of the activity to be controlled and how
1t will be implemented as the activity proceeds. Those activities affect-
ing quality initiated prior to the submittal of the PSAR, such as estab-
Tishing information required to be included in the PSAR, design and procure-
ment, safety-related site testing and evaluation, and preparation activ-
ities should be identified in the PSAR. The PSAR should describe how
these activities are controlled by a QA program which complies with Appen-
dix B to 10 CFR Part 50.

17.1.2.4. The PSAR should describe how the QA program is documented
by written policies, procedures, or instructions and how it will be imple-
mented in accordance with these policies, procedures, or instructions.
The PSAR should include a 1isting of QA program procedures or instructions
that will be used to implement the QA program for each major activity
such as design, procurement, construction, etc. The procedure list should
identify which criteria of Appendix B to 10 CFR Part 50 are implemented
by each procedure. 1In the event certain required procedures are not vet
established, a schedule for their preparation should be provided in the
PSAR.

17.1.2.5. The PSAR should summarize the corporate QA policies, goals,
and objectives; and it should describe how disputes involving quality
are resolved.

17.1.2.6. The PSAR should describe the program that provides adequate
indoctrination and training of personnel performing activities affecting
guality to assure that suitable proficiency is achieved and maintained.
The PSAR should describe how the indoctrination and training program will
assure that:

1. Personnel performing activities affecting quaTity.aYe appro-
priately trained in the principles and techniques of the activity being
performed,

2. Personnel performing activities affecting quality are instructed
as to purpose, scope, and implementation of governing manuals, policies.
and procedures,

3. Appropriate training procedures are established, and

4. Proficiency of personnel performing activities affecting quality
is maintained.
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17.1.2.7. The PSAR should describe the qualification requirements
for the position or positions responsible for assuring effective imple-
mentation of the QA program of the applicant and of his major contractors.

17.1.2.8. The PSAR should describe the measures that assure that
activities affecting quality will be accomplished under suitable controlied
conditions, including (1) the use of appropriate equipment, (2) a suitable
environment for accomplishing the activity, e.g., adequate cleanliness,
and (3) compliance with necessary prerequisites for the given activity.

17.1.2.9. The PSAR should describe the measures that assure that
there is regular management review of the QA program to assess its
effectiveness and the adequacy of its scope, and implementation. The
PSAR should describe the provisions for reviews by management above or
outside the QA organization to assure achieving an objective program
assessment.

The PSAR should describe the measures that assure that the QA organ-
jzation of the applicant will (1) review and document agreement with the
QA programs of the principal contractors and (2) conduct or have conducted
audits of the contractors' QA program activities. '

17.1.2.10. The PSAR should provide a summary description of advanced
planning that demonstrates control of guality-related activities including
management and technical interfaces between the contructor, the architect-
engineer, the nuclear steam system supplier, and the applicant during
the phaseout of design and construction and during preoperational testing
and plant turnover.

i17.1.2.11. The PSAR should describe provisions for maintaining the
QA program description current.

17.1.3 Design Control

17.1.3.1. The PSAR should describe the design control measures that
assure that (1) applicable regulatory requirements and design bases for
safety-related structures, systems, and components are correctly translated
into specifications, drawings, procedures, and instructions, (2) appropriate
quality standards are specified in design documents, and (3) deviations
from such standards are controlled.

17.1.3.2. The PSAR should describe measures that assure that adequate
review and selection for application suitability is conducted for materials,
parts, equipment, and processes that are essential to safety-related func-
tions of the structures, systems, and components. The PSAR should describe
provisions that assure that standard commercial or so-called "off the
shelf" materials, parts, and equipment also receive adequate application
review and selection.

17.1.3.3. The PSAR should describe the program for applying design
control measures to such aspects of design as reactor physics; stress,
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thermal, hydraulic, and accident analysis; materials compatibility; and
accessibility for maintenance, inservice inspection, and repair and should
describe measures for delineation of acceptance criteria for inspections
and tests.

17.1.3.4. The PSAR should describe measures that assure verification
or checking of design adequacy, such as design reviews, use of alternative
calculational methods, or performance of a qualification testing program
under the most adverse design conditions. The PSAR should identify the
positions or organizations responsible for design verification or checking
and should describe measures that assure that the verifying or checking
process is performed by individuals or groups other than those who performed
the original design, but who may be from the same organization.

17.1.3.5. The PSAR should describe measures for identifying and
controliing design interfaces, both internal and external, and for coor-
dination between participating design organizations. The PSAR should
describe measures in effect between participating design organizations
for review, approval, release, distribution, collection, and storage of
documents involving design interfaces and changes thereto. The PSAR should
describe how these measures will assure that these design documents are
controlled in a timely manner to prevent inadvertent use of superseded
design information. '

17.1.3.6. The PSAR should describe the measures that will be employed
to assure that design changes, including field changes, are subject to
the same design controls that were applied to the original design and
are reviewed and approved by the organization that performed the original
design unless the originating organization designates another responsible
organization.

17.1.4 Procurement Document Control

17.1.4.1. The PSAR should describe measures that assure that docu-
ments, and changes thereto, for procurement of material, equipment, and
services, whether purchased by the applicant or the contractors or sub-
contractors, correctly include or reference the following as necessary
to achieve required quality:

1. Applicable regulatory, code, and design requirements,

2. Quality assurance program requirements,

3. Requirements for supplier documents such as instructions, proce-
dures, drawings, specifications, inspection and test records, and supplier
QA records to be prepared, submitted, or made available for purchaser
review or approval,

4. Requirements for the retention, control, and maintenance of
supplier QA records,
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5. Provision for purchaser's right of access to suppliers' facil-
ities and work documents for inspection and audit, and

6. Provision for supplier reporting and disposition of nonconfor-
mances from procurement requirements.

17.1.4.2. The PSAR should describe (1) measures that clearly
delineate the control responsibilities and action sequence to be taken
in the preparation, review, approval, and issuance by competent person-
nel of procurement documents and (2) measures that assure that changes
or revisions of procurement documents are subject to the same review and
approval requirements as the original documents.

17.1.4.3. The PSAR should describe measures that assure (1) that
procurement documents require suppliers to have and impiement a documented
QA program for purchased materials, equipment, and services to an extent
consistent with their importance to safety, (2) that the purchaser has
evaluated the suppliier before the award of the procurement order or contract
to assure that the supplier can meet the procurement requirements, and
(3) that procurement documents for spare or replacement items will be
subject to controls at least equivalent to those used for the original
equipment.

17.1.5 Instructions, Procedures, and Drawings

17.1.5.1. The PSAR should describe measures that assure that activ-
ities affecting quality such as design, procurement, manufacturing, construc-
tion and installation, testing, inspection, and auditing are prescribed
by appropriately documented instructions, procedures, or drawings and that
these activities will be conducted in accordance with these documents.

17.1.5.2. The PSAR should describe the system whereby the docu-
mented instructions, procedures, and drawings will include appropriate
quantitative (such as dimensions, tolerances, and operating limits) and
qualitative (such as workmanship samples and weld radiographic acceptance
standards) acceptance criteria for determining that prescribed activities
have been satisfactorily accomplished.

17.1.6 Document Control

17.1.6.1. The PSAR should describe those measures established to con-
trol the issuance of documents such as instructions, procedures, and
drawings, including changes thereto, that prescribe all activities
affecting quality. The description should cover control measures that
assure that:

1. Documents are reviewed for adequacy (i.e., information is
clearly and accurately stated) and are approved by authorized personnel
for issuance and use at locations where the prescribed activity will be
performed before the activity is started,
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2. Means such as use of updated master document lists exist to
assure that obsolete or superseded documents are replaced in a timely
manner by updated applicabie document revisions, and

3. Document changes are reviewed and approved by the same organi-
zations that performed the original review and approval unless delegated
by the originating organization to another responsible organization.

17.1.6.2. The PSAR should identify the types of documents to be
controlled and the group responsible for review, approval, and issuance
of documents and changes thereto.

17.1.7 Control of Purchased Material, Equipment, and Services

17.1.7.1. The PSAR should describe those measures that assure that
material, equipment, and services purchased directly by the applicant or
his contractors and subcontractors will conform to procurement document
requirements. The PSAR should describe the measures that provide, as
appropriate, for:

1. Evaluation and selection of sources of supply before the award
of the procurement order or contract,

2. Surveillance at the supplier's facility by the purchaser or
his representative in accordance with written procedures during design,
manufacture, inspection, and test of the procured item or service to verify
compliance with quality requirements,

3. Source and/or receipt inspection in accordance with written
procedures and acceptance criteria of procured items furnished by the
supplier,

4. Cocumentary evidence at the site from the supplier that pro-
cured items meet procurement guality requirements such as codes, stand-
ards, or specifications. The PSAR should describe measures established
by the applicant to (a) examine and indicate acceptance of this documented
evidence during source or receipt inspection and (b) assure that this
documented evidence is available at the nuclear power plant site prior
to installation or use of the procured item and that the documentation
will be retained at the plant site, and :

5. Periodic verification of supplier's certificates of conformance
to assure that they are meaningful.

17.1.7.2. The PSAR should describe measures whereby the applicant
or his designated representative will audit and evaluate the effective-
ness of the control of quality-related activities of contractors and sub-
contractors at a frequency and extent consistent with the importance to
safety, complexity, and quantity of the item or service being furnished.
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17.1.8 Identification and Control of Materials, Parts, and Components

The PSAR should describe measures established to identify and control
items such as materials, parts, and components, including partially
fabricated assemblies, to prevent use of incorrect or defective items.
The PSAR should describe measures that assure (1) that jdentification of
the item, (i.e., heat number, part number, serial number, or other appro-
priate marking) is maintained either on the item or on records traceable
to the item and verified, as required, throughout fabrication, erection,
installation, and use of the item and (2) that the method and location
of the identification does not affect the function or quality of the jtem
being identified.

17.1.9 Control of Special Processes

The PSAR should describe measures established to control special
processes such as welding, heat treating, nondestructive testing, and
electrochemical machining and to assure that they are accomplished by
qualified personnel using written procedures qualified in accordance with
applicable codes, standards, specifications, or other special requirements.
The PSAR should describe those measures that assure that qualifications
of special processes, personnel performing special processes, and equipment
are kept current and that record files thereof are maintained.

17.1.10 Inspection

17.1.10.1. The PSAR should describe the measures that assure that
a‘program for inspection is established and implemented by or for the
organization performing the activity to verify conformance with the docu-
mented instructions, procedures, and drawings for accomplishing the activ-
ity. The PSAR should describe measures that assure that (1) inspection
personnel are appropriately qualified and are independent of the individual
or group performing the activity being inspected, (2) inspections or tests
are performed for each work operation as necessary to verify quality,
(3) indirect control by monitoring processing methods, equipment, and
personnel is used if direct inspection of processed material or products
is impossible or disadvantageous, and (4) both inspection and process
monitoring are used when control is inadequate without both. The PSAR
should describe measures that assure that (1) inspection procedures and
instructions are made available with npecessary drawings and specifications
for use prior to performing the inspections, (2) inspectors' qualifica-
tions or certifications are kept current, (3) replaced or reworked items
are inspected in accordance with original inspection requirements, and
(4) modified or repaired items are inspected by methods that are equivalent
to the original inspection method.

17.1.10.2. The PSAR should describe the system whereby appropriate
documents wil] identify any mandatory inspection holdpoints that require
witnessing or inspecting by the applicant or his designated representa-
tive and beyond which work may not proceed without the consent of his
gesignated representative.
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17.1.11 Test Control

17.1.11.1. The PSAR should describe the measures that establish a
test program that (1) identifies all testing required to demonstrate that
structures, systems, and components will perform satisfactorily in service,
(2) is conducted by trained and appropriately qualified personnel in accord-
ance with written test procedures that incorporate or reference the require-
ments and acceptance limits contained in applicable design documents,

and (3) includes testing that will be performed under the construction
permit.

17.1.11.2. The PSAR should describe the measures that assure test
procedures have provisions for assuring that:

1. A1l prereguisites for the given test have been met,
2. Adequate test instrumentation and equipment are available, and
3. The test is performed under suitable environmental conditions

and with adequate test methods.

17.1.11.3. The PSAR should describe the system whereby test results
are documented and evaluated to assure that test requirements have been
satisfied.

17.1.12 Control of Measuring and Test Equipment

The PSAR should describe the measures established to assure that
tools, gauges, instruments, and other measuring and testing devices used
in activities affecting quality are properly identified, controlled,
adjusted, and calibrated at specified periods to maintain accuracy within
necessary limits. The PSAR should describe measures that assure {1) that
these devices are adjusted and calibrated against certified equipment or
reference or transfer standards having known valid relationships to
nationally recognized standards or (2) that if no national standards exist,
the basis for calibration is documented. The PSAR should describe the
measures that assure that the error of calibration standards is less than
the error of production measuring and test equipment. The PSAR should
describe provisions that wili apply if measuring and test equipment is
found out of calibration (1) for evaluating the validity of previous
inspection or test results and the acceptability of items inspected or
tested since the last calibration check and (2) for repeating original
inspections or tests using calibrated equipment where necessary to estab-
lish acceptability of suspect items. The PSAR should describe measures
that assure the maintenance of records that indicate the calibration
status of all items under the calibration system and that identify the
measuring and test equipment.
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17.1.13 Handling, Storage, and Shipping

The PSAR should describe the measures established to control the
handling, storage, shipping, cleaning, and preservation of material and
equipment in accordance with work and inspection instructions to prevent
damage or deterioration. The PSAR should describe the measures for
specifying and providing, when necessary for particular products, special
protective environments such as inert gas atmosphere, specific moisture
content levels, and temperature levels.

17.1.14 Inspection, Test, and Operating Status

The PSAR should describe measures established to indicate by the
use of markings such as stamps, tags, labels, routing cards, or other
suitable means the status of inspections and tests performed on indivi-
dual items of the nuclear power plant throughout fabrication, installa-
tion, and test. The PSAR should describe measures that provide for the
identification of items that have satisfactorily passed required inspec-
tions and tests where necessary to preclude inadvertent bypassing of such
inspections and tests. The PSAR should describe the measures established
for indicating the operating status of structures, systems, and components
of the nuclear power plant such as tagging valves ana switches to prevent
inadvertent operation.

17.1.15 Nonconforming Materials, Parts, or Components

The PSAR should describe the measures established to control materials,
parts, or components that do not conform to requirements in order to prevent
their inadvertent use or installation. The PSAR should describe measures
that provide for, as appropriate, .identification, documentation, segregation,
disposition, and notification to affected organizations. The PSAR should
describe measures that assure that nonconforming items are reviewed and
accepted, rejected, repaired, or reworked in accordance with documented
procedures. The PSAR should describe measures that control further pro-
cessing, delivery, or installation pending proper disposition of the
deficiency. The PSAR should describe measures established by the appli-
cant (1) for contractors to report to him those nonconformances concern-
ing departures from procurement requirements that are dispositioned "use
as is" or "repair" and (2) to make such nonconformance reports part of
the documentation required at the nuclear plant site or to include a
description of the nonconformance and its disposition on certificates of
conformance that are provided to the site prior to installation or use
of material or equipment at the site. The PSAR should state whether
periodic analyses of nonconformance reports are performed to show
quality trends and whether such analyses are forwarded to management.
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17.1.16 Corrective Action

17.1.16.1. The PSAR should describe the measures that assure that
conditions adverse to quality such as failures, malfunctions, deficien-
cies, deviations, defective material and equipment, and nonconformances
are promptly identified and corrected.

17.1.16.2. The PSAR should describe how, in the case of signifi-
cant conditions adverse to quality, the cause of the condition is deter-
mined, corrective action is taken to preclude repetition, and the problem
with its determined cause and corrective action is documented and reported
to appropriate levels of management.

17.1.17 Quality Assurance Records

17.1.17.1. The PSAR should describe the measures that assure that
sufficient records are maintained to furnish evidence of activities affect-
ing quality. The PSAR should describe how the content of such records
(1) includes at least the following: test logs; results of reviews, draw-
ings, inspections, tests, audits, monitoring of work performance, and
materials analyses; and such data as qualifications of personnel, proce-
dures, and equipment; (2) identifies the type of operation, the inspector
or data recorder, the results, the acceptability, and action taken in
connection with any deficiencies noted; and (3) provides sufficient
information to permit identification of the record with the item or activ-
ity to which it applies.

17.1.17.2. The PSAR should describe the measures that assure that
records will be identifiable and retrievable.

17.1.17.3. The PSAR should describe the measures that establish
requirements (consistent with regulatory requirements and responsibili-
ties concerning record submittal and retention, security, and storage
facilities) for protecting records from destruction by fire, flooding,
tornadoes, insects, and rodents and from deterioration by extremes in
temperature and humidity.

17.1.18 Audits

The PSAR should describe the program of the applicant and of the
principal contractors for conducting comprehensive planned and periodic
audits to verify compliance with all aspects of the quality assurance
program and to determine the effectiveness of the program.

The PSAR should describe the program features that cover the func-
tions listed below and should identify the positions or organizations
that perform these functions.

1. External audits to be performed by the applicant and his
principal contractors on their respective suppliers,
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2. Internal audits to be performed by the applicant and his principal
contractors within their respective organizations,

3.  The planning and scheduling of audits to assure that they are
regularly scheduled on the basis of the status and safety importance of
the activities being performed and are initiated early enough to assure
effective quality assurance during design, procurement, manufacturing,
construction and installation, inspection, and testing,

4. Conduct of audits in accordance with-written procedures or check-
lists by appropriately trained and gqualified personnel not having direct
responsibility in the area being audited, and

5.  Documentation of audit results with review by management
responsible for the area audited and, where indicated, followup action
taken, including re-audit of the deficient areas.

17.2 Quality Assurance (QA) During the Operations Phase

The FSAR should describe the QA program that will assure the quality
of all safety-related items and activities during the operations phase.
These activities include plant operation, maintenance, repair, inservice
inspection, refueling, modifications, testing, and inspection under the
operating license.

The description of the QA program in the FSAR should include the
applicable information requirements outlined in Section 17.1 (i.e., sub-
stitute "FSAR" for "PSAR" in 17.1, above), except for those activities
applicable only to the construction phase (activities performed under
the construction permit). The FSAR should describe the QA program under
the cognizance of the offsite and onsite QA organizations and should show
that it addresses each of the criteria of Appendix B to 10 CFR Part 50.
The description should delineate any significant differences in functional
responsibilities between the offsite and onsite QA organizations.

The FSAR should describe the extent to which the operations phase
QA program will follow the guidance in WASH-1284, "Guidance on QA Require-
ments During the Operations Phase of Nuclear Power Plants," and the extent
to which activities involving design, procurement, and construction during
the operations phase will follow the guidance in WASH-1283, "Guidance on
QA Reguirements During Design and Procurement Phase of Nuclear Power Plant "
and in WASH-1309, "Guidance on QA Requirements During the Constructicn
Phase of Nuclear Power Plants." If such guidance will not be followed,
the applicant should describe acceptable alternative methods in detail
equivalent to that furnished in the above guidance. :
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ABBREVIATIONS FOR NUCLEAR PLANT SYSTEMS

ADS - Automatic depressurization system

BOP - Balance of plant (all systems, structures, and components
comprising a total plant excluding the NSSS and site- and
utility-specific items)*

CCWS - Component cooling water system

CIS - Containment isolation system

CVvCS - Chemical and volume control system

ECCS - Emergency core cooling systems

ESF - Engineered safety feature

GWMS - Gaseous waste management system

1&C - Instrumentation and control

LWMS - Liquid waste management system

MSIVLCS -~ Main steam isolation valve leakage control system

MSLIV - Main steam line isolation valve

NSSS - Nuclear steam supply system (components and piping comprising
‘ the RCS and directly related auxiliary systems)*
PRDS - Pressurizer relief discharge system

RCICS - Reactor core isolation cooling system

RCPB - Reactor coolant pressure boundary

RCS - Reactor coolant system

RHRS - Residual heat removal system

RWCUS - Reactor water cleanup system

SSWS - Station service water system

SWMS - Solid waste management system

*See Amendment 1 to WASH 1341, "Programmatic Information for the
Licensing of Standardized Nuclear Pcwer Plants.”
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INTERFACES FOR STANDARD DESIGNS

I. INTRODUCTION

Safety-related interfaces must be identified and defined for standard
designs submitted under Option 1 (Reference Systems) of the Commission's
standardization policy to establish the requirements that must be met
and assumptions that must be verified by other unspecified portions of a
nuclear plant design to ensure that systems, components, and structures
within the standard design will perform their safety functions. Safety-
related interfaces also include information that may be useful in the
design and staff review of the unspecified portions of the plant design.
The safety functions of a standard design are those essential functions
that ensure (1) the integrity of the reactor coolant pressure boundary;
(2) that the specified acceptable fuel design limits are not exceeded as
a result of anticipated transients; (3) the capability to shut down the
reactor and maintain it in a safe shutdown condition; and (4) the capabil-
ity to prevent or mitigate the consequences of an accident that could
result in radiation exposures in excess of applicable guidelines. Inter-
faces are used, therefore, to provide a basis for ensuring that the matching
portions of a nuclear plant design, as described in a PSAR for a CP appli-
cation that references the standard design or in another Standard Safety
Analysis Report (SSAR) for a matching portion of the plant, are compatible
with the standard design regarding the safety-related aspects of the plant
design.

This appendix describes safety-related interfaces, for Tight-water
reactors only, that should be presented at the preliminary design* stage
of review by the reactor vendor in a Nuclear Steam Supply System SSAR
(NSSS-SSAR)Y** and by the architect-engineer in a Balance-of-Plant SSAR
(BOP-SSAR).** The interfaces for a BOP-SSAR are also directly applicable
to an SSAR describing an entire nuclear plant (NSSS plus BOP, but excluding
utility- and site-specific items). This appendix also describes an accept-
able format for presenting interfaces in an SSAR.

Criteria for determining the acceptability of interfaces, as necessary
for safety, are not included in this appendix. While not identified speci-
fically as interface acceptance criteria, the criteria are part of other
guidance already made available by the NRC, including that contained in the
regulations, regulatory guides, and codes and standards.

x
Many of the interfaces identified in this document are also applicable
at the final design stage of review. Definitive guidance regarding all

final design interfaces will be provided later as the need arises.
X%

The specific interface items presented herein apply only to an NSSS/BOP
division of design scope for a nuclear plant or to an entire nuclear
plant (N5SS and BOP); they do not apply to any other division of design
scope such as a nuclear island/turbine island.
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The compilation of interfaces presented in this appendix is based
on staff consideration of all safety criteria applicable to the review
of nuclear power plant designs, including those contained within the regula-
tions, regulatory guides, and codes and standards, and on the background
and experience acquired during the staff review of the several standard
design applications already submitted. In this light, the staff considers
the present 1isting of interfaces to be essentially complete and to promote
maximum flexibility for design and for component selection consistent
with the requirements for safety. However, standard design applications
and utility applications referencing standard designs should not necessarily
be limited to the. interfaces listed; any additional interfaces determined
to be important to safety shouid be identified and addressed in these
applications, especially those interfaces that may be unique to a parti-
cular plant design. It is alsoc the staff's intent to supplement and revise
the interface Tists, as well as other aspects of this appendix, as additions
and modifications are indicated.

II. SOURCES OF INTERFACES

Interfaces for standard designs stem from the following sources:

a. Requirements for safe operation of the standard design that
must be satisfied by matching portions of the plant design or by the utility
(e.g., cooling water and electric power requirements for the NSSS that
must be provided by the BOP, an inservice inspection program for the NSSS
and BOP that must be provided by the utility).

b. Assumptions made for the standard design that must be more
precisely defined during the design coordination effort between the reactor
vendor and the architect-engineer or between the architect-engineer and
the utility (e.g., mass and energy release rates during a LOCA specified
by the reactor vendor that must be coordinated with the containment design
provided by the architect-engineer).

C. Site-related design assumptions upon which the standard design
is based.

d. Criteria pertinent to the standard design described in the SSAR
under review that may be useful for the design and staff review of matching
systems, components, and structures (i.e., safety criteria for the items
within the standard design, including codes and standards, General Design
Criteria, and regulatory guides).

Each of the above sources was used by the staff in preparing the
lists of interfaces shown in Sections VI and VII and, in turn, should be
used by reactor vendors and architect-engineers when identifying and
defining interfaces for presentation in SSARs.
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III. INTERFACES TO BE ADDRESSED IN SSARs

The interface items that should be addressed in SSARs for both normal
and abnormal operating conditions have been identified by the staff as
shown in Sections VI and VII. Those interfaces listed in Section VI should
be defined by reactor vendors in NSSS-SSARs. Those listed in Section VII
should be defined by architect-engineers in BOP-$SARs or by other organiza-
tions in standard plant SSARs (NSSS plus BOP). In addressing these inter-
faces, the standard design applicant should clearly define the scope of
design encompassed by the SSAR; the definition so provided should be consis-
tent with the gross definition of the content of NSSS-SSARs and BOP-SSARs
as given in Amendment 1 to WASH-1341. The sources of the interfaces listed
in Sections VI and VII are items a, b, c, and d described in Section II

- above.

IV. USE OF INTERFACES PRESENTED IN SSARs

A1l interfaces presented in an SSAR should be addressed in a refer-
encing SAR (either a PSAR for a CP application or another SSAR) that
describes the matching portion of the nuclear plant design. The descrip-
tion of the matching portion should clearly indicate that each interface
has been recognized, used, and satisfied by the design of the interfacing
system, component, or structure. For those interfaces involving a design
coordination effort between the reactor vendor and the architect-engineer,
the utility application should clearly describe the outcome of this effort
in terms of the resulting design of the interfacing systems, components,
and structures. In this way, the compatibility of matching portions of
a plant design with regard to licensing requirements is demonstrated.

For site interfaces, the utility PSAR referencing a standard design
should demonstrate that the site design parameters established as the
basis for the standard design envelop the characteristics of the proposed
plant site described in the CP application (e.g., the response spectrum
used for the seismic design of the standard design applied at the founda-
tion level should be shown to envelop the response spectrum derived at
the foundation level for the proposed site).

It should be noted that acceptability to the staff of the compatibil-
ity of matching portions of a plant design with regard to licensing require-
ments in no way relieves the utility-applicant that has referenced a standard
design in his application for licenses from his responsibility under the
NRC regulastions to ensure that all interfaces between matching systems,
componenis, and structures are satisfied for compatibility.
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V. FORMAT FOR INTERFACE PRESENTATION IN SSARs

Interfaces should be presented in an SSAR in a manner that will facili-
tate their location by staff reviewers and other groups involved in the
licensing and design processes. In addition, interfaces should be presented
on a systemrby-system basis consistent with the approach for presenting
plant design information established in Regulatory Guide 1.70. The follow-
ing guidance for presenting interfaces in SSARs describes an acceptable
format to accomplish these purposes:

a. Chapter 1, "“Introduction and General Description of Plant,"
should include an interface section presenting an overall “road map" matrix
to guide the reviewer to other sections in the SSAR where the specific
interfaces can be found. The matrix should include:

1. A listing of all systems and structures within the standard
design that interface with matching unspecified portions of the plant;

2. A listing of other interface areas that can be referenced
in support of the items Tisted in 1 above;

3. A listing of the particular items in the matching unspeci-
fied portion with which the standard design items interface (e.g., the
RHRS in the NSSS-SSAR interfaces with the CCWS, emergency onsite power

system, containment sump, and refueling water storage tank in a BOP-SSAR
or a PSAR); and

4, Identification of the section in the SSAR in which the
specific interfaces are described.

Examples of an acceptable approach for preparing the matrices
for an NSSS-SSAR and a BOP-SSAR are shown in Figures 1 and 2, respectively.

b. Specific interfaces should be presented on a system-by-system
basis to the maximum extent practicable and should be shown in a separate
subsection (as identified in Sections VI and VII and in the Table of Contents
for Regulatory Guide 1.70) directly associated with the system description
(not in the section assigned by Regulatory Guide 1.70 for the system
description). The subsection should incorporate drawings, piping and
instrumentation diagrams, and tables either directly or by reference
(provided the interfaces intended to be referenced are clearly indicated
therein). In general, descriptive material in other sections that may
contain interfaces should not be referenced.

C. Interfaces of a broader nature that apply to classes of systems,
components, or structures (e.g., items 3.4.3, 3.5.4, 3.6.3, 3.7.5, 3.8.6,
3.9.7, 3.10.5, and 3.11.6 in Section VI for an NSSS-SSAR and items 3.3.3,
3.4.3, 3.5.4, 3.7.5, 3.8.6, and 3.9.7 in Section VII for a BOP-SSAR) should
be presented in the appropriate sections of other chapters of the SSAR
(i.e., Chapter 3). These are supporting interfaces that should, in turn,
be referenced in the interface subsections for the systems and structures
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Figure 1
EXAMPLE OF MATRIX OF INTERFACE AREAS FOR AN NSSS-SSAR

Items on Matching Portion of Plant
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Habitability Systems X X| 16.4.7
Fuel Handling System X1 X 9.1.4.6
Standby Liquid Control System X1 X X1X19.3.5.6
Chemical and Volume Control System X X X! 19.3.4.6
Reactor Water Cleanup System X X] 15.4.8.4
Residual Heat Removal System X XX X XIX|5.4.7.5
SUPPORTING INTERFACE AREAS
Fiood Protection 3.4.3
Missile Protection 3.5.4
Pipe Whip Protection 3.6.3
Mechanical Systems and Components 3.9.7
Environmental Design of Mechanical
and Electrical Equipment 3.11.6
Inservice Inspection of Class 2 & 3
Components _ £.6.9
Fire Protection 9.5.1.6
Safety Actions by BOP 15.X.X
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Figure 2
EXAMPLE OF MATRIX OF INTERFACE AREAS FOR A BOP-SSAR

Site- and Utility-Specific Items
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Liquid Waste Management System X 11.2.4
Gaseous Waste Management System X 11.3.4
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SUPPORTING INTERFACE AREAS
Wind and Tornado Loadings X 3.3.3
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Industrial Security X 13.6.3
Mechanical Systems and Components XiX 3.9.7
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described in the SSAR. Examples include site design parameters, protec-
tion against missiles, and protection against pipe whip.

d. For an NSSS$-SSAR, the interfaces identified in Section VI should
be presented for each system (review area) in the following categories
to facilitate review. Review areas in Section VI of a broad nature, as
discussed in item c¢ above, need not use these categories for presentation
of interfaces.

1. Power - Requirements for all types of power for safety
systems and components.

2. Protection Against Natural Phenomena - Requirements for
protection of safety-related systems and components against naturally
occurring events such as earthquakes, wind, torpadoes, and flocods.

_ 3. Protection Against Effects of Pipe Failure - Requirements
for protection of safety-related systems, components, and structures inside
and outside containment against the dynamic effects resulting from the
failure of piping in high- and moderate-energy systems, including pipe
whip, jet impingement, and other dynamic effects.

4. Missiles - Requirements for protection of reactor coolant
pressure boundary and other safety-related systems against internally
generated missiles and missiles generated by naturally occurring events
both inside and outside containment; identification of potential missiles
from NSSS equipment.

5. Separation - Requirements for physical separation to prevent
a single event from causing failure of redundant safety systems and
components.

6. Independence - Requirements for independence to prevent a
failure in a safety system or component from causing failure in its redun-
dant safety system or component.

7. Thermal Limitations - Reguirements for heating or cooling
of safety systems and components, including fluid conditions and
limitations.

8. Monitoring - Requirements for performance surgei]]ance!
testing, and inspection of safety systems and components {(technical speci-
fications not inciuded).

9. Actuation/Controls - Requirements for actuation of safety
systems and components, for control of their subsequent operation, and
for interlocks.

10. Chemistry/Sampiing - Requirements for fluid chemistry,
purity, and sampling for safety systems and components.
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11. Materials - Requirements for materials for safety systems
and components.

12. System/Component Arrangement - Location requirements (includ-
ing inservice inspection and testing) that safety systems and components
place on plant arrangement.

13. Radioactive Waste - Source term characteristics for the
collection, treatment, and disposal of radioactive wastes.

14. Related Service - Requirements for other essential services
for safety systems and components (e.g., interfaces from Section V. f below,
fire protection, compressed air).

15. Overpressure Protection - Requirements for ensuring that
pressure limits for safety systems are not exceeded.

16. Environment - Requirements for environmental conditions
that must be provided for proper operation of safety systems and components.

17. Mechanical Interaction Between Systems - Requirements for
consideration of differential motion, including seismic effects and thermal
expansion.

18. Design Criteria - Criteria upon which the NSSS system designs,
or portions thereof, are based.

e. For a BOP-SSAR, interfaces identified in Section VII should be
presented for each system (review area) in the following categories to
facilitate review. Review areas in Section VII of a broad nature, as

discussed in item ¢ above, need not use these categories for presentation
of interfaces.

1. Power - Requirements for all types of power for safety
systems and components (e.g., offsite power to plant during certain condi-
tions, power from plant to site-specific components).

2.  Site Parameters - Site design parameters, based on site
characteristics (seismic, geological, hydrological, and meteorolegical),
used for the design of safety systems, components, and structures against
naturally occurring events.

3. Missiies - Missiles generated by natural phenomena used
as the basis for the design of safety systems, components, and structures.

4.  Thermal Limitations - Requirements for cooling safety sys-
tems and components, including fluid conditions and 1imitations.

5. Monitoring - Requirements for performance surveillance,
testing, and inspection of interfacing safety systems and components.
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6. Actuation/Controls - Requirements for actuation of inter-
facing systems and components and for control of their subsequent operation.

7. Materials - Requirements for materials for safety systems
and components.

8. System/Component Arrangement - Location requirements (includ-
ing inservice inspection and testing) that safety systems and components
place on plant arrangement.

g. Radioactive Waste - Release of radioactive material to the
environment.
10. Related Service - Requirements for other essential services

for safety systems and components (e.g., interfaces from Section V. f below,
fire protection, compressed air).

11. Mecharical Interaction Between Systems and Buildings -
Requirements for consideration of differential motion, including seismic
effects and thermal expansion.

12. Design Criteria - Criteria upon which BOP system designs,
or portions thereof, are based:

f.  The physical points of interface for fluid systems should be
indicated on piping and instrumentation diagrams (P&IDs) and those for
electric systems on elementary, schematic, or logic diagrams and on block
diagrams to clearly show the line of demarcation between the standard
design and the unspecified matching portions of the plant. Each system
interfacing point should be uniquely labeled. The selection of specific
interface points should be based on the division of design responsibility,
not supply responsibility, established between the reactor vendor and
architect-engineer (e.g., an interface point should not be established
between a component supplied by the reactor vendor and the piping in the
same system supplied by the architect-engineer). Safety-related fluid
and electric interfaces applicable to each point, as identified in Sec-
tions VI and VII, should be listed, consistent with the system-by-system
basis established for the definition of interfaces (e.g., the compressed
air requirements for all required air-operated vaives in the system as a
group, the d.c. power requirements for all d.c. instrumentation in the
system as a group).

g. All the standard design interfaces should be addressed in a refer-
encing SAR (either a PSAR for a CP application or another SSAR) for the
design of an interfacing system, component, or structure; for the design
of utility-specific items; or for the determination of standard plant/
site compatibility. The specific interfaces used for each interfacing
area should be identified. The jdentification should be presented in the
"Design Bases" section of zach system description. Identification should
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consist of appropriate references to the interfaces in the referenced
SSAR; the specific interfaces should not be rewritten or reprinted. For
interfaces to P&IDs and to electric diagrams in a referencing SAR, a
similar procedure should be used. '

VI. NUCLEAR STEAM SUPPLY SYSTEM INTERFACES

3. DESIGN OF STRUCTURES, COMPONENTS, EQUIPMENT, AND SYSTEMS
3.4 Water Level (Flood) Design

3.4.3 NSSS Interface

Safety-related NSSS equipment located outside containment that must
be protected from flooding.

3.5 Missile Protection

3.5.4 NSSS Interface

1. NSSS equipment located inside or outside containment that poten-
tially could produce missiles, inciuding type (e.g., valve bonnet, studs,
stems, thermowells), weight, size, and energy of each missile.

2. Safety-related NSSS equipment located outside containment
requiring protection from externally generated missiles (e.g., tornado
missiles).

3. Safety-related NSSS equipment located inside or outside contain-
ment requiring protection against internally generated missiles.

3.6 Protection Against Dynamic Effects Associated with
the Postulated Rupture of Piping

3.6.3 NSSS Interface

1. Identification of high- and moderate-energy NSSS pipelines inside
and outside containment.

2. Safety-related NSSS systems and equipment located inside or

outside containment requiring protection from the effects of failures of
high- and moderate-energy pipelines.
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_ 3. The coordination of the design of the RCS with interfacing BOP-
designed piping systems regarding postulated pipe break locations, orienta-
tion, configurations, and resulting loads to ensure compatibility.!?

3.7 Seismic Design

3.7.5 NSSS Interface

1. A listing of NSSS systems and components that, in conjunction
with supporting structures, are designed to Seismic Category I require-
ments. (Information given in Section 3.2.1 of the SAR may be referenced
hare.)

2. The establishment at all suppert points of the seismic response
spectra envelopes to which the standard NSSS equipment is designed for
use in the BOP design.!

3. Enve]opeé of allowable seismic loads transmitted from Category 1
or non-Category I systems that connect to the standard NSSS components for
use in the BOP design.!

4. The mass and stiffness properties of the NSSS to be coupled
with the mathematical model of the seismic system, including structures
and supports, for use in the BOP design.!

3.8 Design of Category I Structures

3.8.6 NSSS Interface

1. The maximum differential displacements and rotations due to
the loads at points of the NSSS that will interface with BOP structures
for use in the BOP design.!

2. The range of structural properties of supporting BOP structures
that were used in the analysis of the NSSS for use in the BOP design.?

3. A1l the loads that have to be transmitted from the NSSS compo-
nents to the supporting BOP structures for use in the BOP design.?!

3This interface involves the exchange of information among the utility, the
NSSS designer, and the BOP designer to ensure compatibility of interfacing
systems, compsnents, and structures. This information exchange takes place
in accordance with the requirements of Appendix B to 10 CFR Part 50. The
information need not be provided to the NRC unless specifically requested
by the staff; however, the fact that such information was exchanged and the
necessary evaluations were performed should be documented in the SSAR.
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4. Evaluation of the deflections under all loading conditions,

provided by the BOP designer for the BOP structures supporting NSSS compo-
nents.

5. Evaluation of design information and drawings prepared by the
BOP designer, as they affect NSSS systems and components to ensure com-
pliance with NSSS design criteria.*

3.9 Mechanical Systems and Components

3.9.7 NSSS Interface

1. The coordination of the design of the RCS and interfacing BOP-
designed systems, components, and supports when inelastic analysis methods
are used by either the NSSS or BOP designer to ensure compatibility.

Areas requiring coordination should include analytical criteria, procedures
and results.*

’

2. Preoperational piping vibration test parameters for the NS5SS
system and components for all ASME Class 1, 2, and 3 piping systems for
use in the BOP design.*

3. The establishment of the test program for the flow-induced vibra-
tion of reactor internals for use by the utility. (Regulatory Guide 1.20,
"Comprehensive Vibration Assessment Program for Reactor Internals During
Preoperational and Initial Startup Testing," is applicable reference. )2

4. The coordination of the design of NSSS active and inactive compo-
nents and their supports with the design of interfacing BOP components
and supports regarding design loading combinations to ensure structural
and functional compatibility. The categorization of the appropriate plant

and component operating conditions should be coordinated with the BOP
designer. X

5. The coordination of the structural and functional aspects of
overpressure protection for NSSS-designed systems and components with
the BOP designer to ensure compatibility.*

2The staff recognizes that the information may not be available at the PDA
stage of review. If all the information needed by the staff and ACRS to
complete their review of this interface is not provided in the application
for a PDA, the PDA will be subject to a condition that either the additional
information be provided to the utility for inclusion in a CP application
referencing the PDA or the utility must demonstrate in its CP application
that such information may reasonably be left for later consideration in
accordance with §50.35(a) of 10 CFR. Issuance of a PDA does not foreclose
staff and ACRS review of interfaces subject to such a condition.

-

x
See footnote 1 on page A-11.
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6. Limiting criteria affecting NSSS active component operability
for use in the BOP design.*

7. The development of reference test data for inservice testing
of NSSS pumps and valves as specified in subsections IWP and IWV of ASME
Section XI for use by the utility.*

3.10 Seismic Qualification of Seismic Category I
Instrumentation and Electrical Equipment

3.10.5 NSSS Interface

The coordination of the seismic design requirements of all NSSS safety-
related instrumentation and electrical equipment and supports with regard
to the floor response spectra defined by the BOP designer to ensure
compatibility.*

3.11 Environmental Design of Mechanical and
Electrical Equipment

3.11.6 NSSS Interface

1. Heat loads and environmental requirements for NSSS equipment
located outside containment.

2. Maximum and minimum containment environmental conditions (i.e.,
temperature, pressure, humidity, radiation level, etc.) to which NSSS
safety-related mechanical and electrical equipment is qualified.

5. REACTOR COOLANT SYSTEM AND CONNECTED SYSTEMS

5.2 Integrity of Reactor Coolant Pressure Boundary

5.2.6 NSSS Interface

1. A listing of all design criteria including codes, standards,
General Design Criteria, and regulatory guides applied to the design of
the RCPB.

2. Quantity of reactor coolant transferred to secondary side of
the steam generator following a tube failure; time to effect pressure
equalization between a defective steam generator and the RCS; and minimum
water volume and maximum steam volume on the secondary side of a steam
generator during normal operation.

3. Steam and feedwater conditions (i.e., flow, pressure, and tempera-
ture) under all modes of operation, including startup and shutdown.

x
See footnote 1 on page A-11.
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4. Minimum total capacity and maximum set pressures for secondary
safety valves (ASME Code Section III), maximum accumulation, divisjon of
relief capacity among main steam lines (including maximum flow per valve
at set pressure), and minimum or limiting steamflow for atmospheric relief
valves for each main steam 1ine, including pressure and temperature.

5. For PWRs only, design requirements for the piping connecting
the pressurizer to the pressurizer relief tank (including maximum steam-
flow to be accommodated and maximum back pressure at valve discharge).

6. Volume of reactor coolant contained within the RCPB.

7. Requirements for leak detection systems (e.g., type of leakage,
locations, rates) to permit control room monitoring of identified and
unidentified leakage from the RCPB to containment and of intersystem
leakage from the RCPB (including leakage to the secondary side of a steam
generator).

8. For BWRs only, mass and energy release rate data for safety and
relief valve discharges during anticipated transients.

Q. For BWRs only, assumed impulse loads to which NSSS system and
components may be subjected due to pool swelil forces during a LOCA blowdown.
Coordination of these loads with the specific containment design provided
by the BOP designer to ensure compatibility.

10. For PWRs only, maximum steam generator mass and energy release
rate data for a spectrum of steam and feedwater line break sizes inside con-
tainment and selected plant operating conditions; and requirements for
isolating flow to any secondary system pipe break, including MSLIV's closure
time.

11. For PWRs only, mass and energy release rate data for selected RCS
break sizes and locations and the assumed maximum containment design pressure
used to generate the mass and energy release rate data. Coordination of the
assumed pressure with the containment analysis performed by the BOP designer
to ensure that the maximum containment pressure calculated by the BOP designer
does not exceed the pressure assumed by the reactor vendor.*

12. For BWRs only, mass and energy release rate data for a spectrum
of assumed main steam line and recirculation line break sizes of selected
RCS piping locations; mass and energy release rate data for RHRS head
spray line and RWCUS line breaks.

13. For PWRs only, requirements for auxiiiary feedwater provisions
to all intact steam generators, with or without offsite and normal onsite
power available, assuming isolation of a steam generator, if applicable,
due to a pipe break event such as a steam line break, feedwater line break,
or a steam generator tube rupture:

x
See footnote 2 on page A-12.
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a. Reliability requirements (i.e., redundancy, diversity,
etc.),

b. Minimum flow capability and maximum flow to a single steam
generator,

C. Minimum discharge pressure,

d. Maximum time to attain full flow following demand signal,

e. Minimum volume of stored condensate or standby auxiliary
feedwater required to bring reactor to cold shutdown with
zero time at hot standby and no allowance to maintain
reactor at cold shutdown,

f. Temperature limits,

g. Quantity and condition of steam available from intact steam
generator for motive power (final values to be coordinated
with the BOP designer to ensure compatibility),

h. Conditions within the NSSS that initiate flow,

i. = Conditions within the BOP that are assumed to initiate
flow, and
J- Requirements for compatibility of the control and power

systems with the NSSS actuation and redundancy logic.

14. Maximum stroke time for MSLIV; requirements for the location,
capacity, and control arrangement of the main steam line relief and dump
valves and other main steam system valves located between the MSLIV and
the main condenser; and requirements for the feedwater control system.

15. Limiting heat loads and coolant conditions (flow, pressure,
and temperature) for the condensate storage facilities for all plant modes
of operation, including accident conditions; and minimum water inventory
for cold shutdown.

16. For PWRs cnly, temperature, pressure, radioactivity concentra-
tions, and flow rate to the steam generator blowdown system during normal
and anticipated operational occurrences; and isolation requirements.

17. For PWRs only, requirements to maintain secondary side water
chemistry for steam generators within specified ranges (including steam
generator blowdown, chemical addition, condensate purification, and
monitoring).

18. Requirements to provide capability for sampling te monitor fluid
system performance (including instrumentation for monitoring impurity
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removal and for detecting excessive chloride and fluoride content). For
PWRs only, requirements to sample and analyze reactor coolant for specified
parameters at hot leg, pressurizer surge line, and pressurizer steam space.
(Regulatory Guides 1.44, "Control of the Use of Sensitized Stainless Steel,"
for PWRs and 1.56, "Maintenance of Water Purity in Boiling Water Reactors,"”
for BWRs are applicable references. )

19. Identification of valves, instruments, and controls essential
to safe shutdown of the plant that may be pneumatically operated; include
airflow, pressure, cleanliness, and dew point requirements.

20. Reactor coolant radioactivity concentrations, noble gas release
rates (BWRs only), and leak rates from RCS to floor drains and building
atmospheres.

21. Flow rate, batch volume, radioactivity concentrations, temper-
ature, pressure, and partition factors at each RCS interface point with
the process sampling system and for each leakage point to the building
atmosphere during normal and anticipated operational occurrences.

22. Heat loads and cooling water flow, pressure, and temperature
for normal and limiting conditions for each RCS component interfacing
with the SSWS or the CCWS.

23. Materials Interfaces 1 to 6 and 8, Table 1.

24. Locations and accessibility requirements for inservice inspec-
tion of ASME Code Class 1} components within RCPB. (ASME Code Section XI
is applicable reference.)

25. Locations and accessibility requirements for inservice inspec-
tion of reactor coolant pump fiywheels. (Regulatory Guide 1.74, "Reactor
Coolant Pump Flywheel Integrity," is appliicable reference. )

26. Locations and accessibility requirements for inservice inspection
of steam generator tubes. (Regulatory Guide 1.83, “Inservice Inspection
of Pressurized Water Reactor Steam Generator Tubes," is applicable reference.)

27. Criteria for contamination protection and cleaning before, during,
and after welding installation of steam generators at NSSS-BOP boundaries
(to avoid stress-corrosion cracking of Inconel tubes). (Regulatory Guide
1.37, "Quality Assurance Requirements for Cleaning of Fluid Systems and
Associated Components of Water-Cooled Nuclear Power Plants," is applicable
reference.)

28. To preclude adverse effects on NSSS equipment, compatibility
requirements for materials to be used in containment spray system, consider-
ing reactor coolant and radiation environment during accident conditions.
(Austenitic stainless steel not sensitized or alternative steel specified
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Table 1
MATERIALS INTERFACES COMMON TO SEVERAL SYSTEMS

1. Criteria for contamination protection and cleaning before, during,
and after field welding installation of austenitic stainless steel
components at NSSS-BOP boundaries.* (Regulatory Guides 1.37, "Qual-
ity Assurance Requirements for Cleaning of Fluid Systems and Asso-
ciated Components of Water-Cooled Nuclear Power Plants," and 1.44,
"Control of the Use of Sensitized Stainless Steel," are applicable
references. )

2. Requirements for control of sensitization of field installation welds
joining austenitic stainless steel components at NSSS-BOP boundaries.
(Regulatory Guide 1.44 is applicable reference.)

3. Requirements for control of deita ferrite in field installation welds
joining austenitic stainless steel components at NSSS-BOP boundaries.
(Regulatory Guides 1.31, "Control of Ferrite Content in Stainless
Steel Weld Metal," and 1.44 are applicable references.)

4. welding requirements for field welding installation of ferritic steel
components and austenitic stainless steel components at NSSS-BOP
boundaries, including preheat temperature control, welding materials,
and clad welding reguirements. (Regulatory Guides 1.43, "Control
of Stainless Steel Weld Cladding of Low-Alloy Steel Components,"
and 1.50, "Control of Preheat Temperature for Welding of Low-Alloy
Steel," are applicable references.)

5. Requirements for low halide nonmetallic thermal insulation on aus-
tenitic stainiess steel at NSSS-BOP boundaries. (Regulatory Guide
1.36, "Nonmetallic Thermal Insulation for Austenitic Stainless Steel,"
is applicable reference.)

6. Material requirements for BOP piping connected to all fluid systems
of the NSSS, including RCS. (Regulatory Guide 1.44 is applicable
reference. )

7. Requirements to provide capability for sampling to monitor fluid
system performance.

8. Requirements to provide capability for fluid purity and chemistry
control within specified ranges during operation. (Regulatory Guides
1.44 for PWRs and 1.56, "Maintenance of Water Purity in Boiling Water
Reactors," for BWRs are applicable references.)

*NSSS-BOP boundary is a boundary between an NSSS system and a BOP system
or a boundary between an NSSS component and a BOP component within an
“NSSS system.
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by NSSS designer for metals contacting reactor coolant and materials resis-
tant to environment.) (Regulatory Guide 1.44, "Control of the Use of
Sensitized Stainiess Steel," is applicable reference. )

29. Heat loads and environmental Timitations for NSSS systems and
components.
30. Reactor coolant pump trip signals initiated by main turbine

stop vaive closure.

5.4 Component and Subsystem Design

5.4.6 Reactor Core Isolation Cooling System

5.4.6.5 NSSS Interface

1. A listing of all design criteria including codes, standards,
General Design Criteria, and regulatory guides applied to the portion of
the design of the RCICS included within the NSSS.

2. Net positive suction head requirements at RCICS pump suction
and required heat remova) capacity (including tube-side coolant conditions)
during all conditions of standby and shutdown cooling until reactor vessel
is depressurized.

3. Mass and energy release rates for RCICS 1ine breaks.

4. Flow rate, batch volume, radioactivity concentrations, temper-
ature, and pressure at each RCICS interface point with the LWMS and for
each Teakage point to the building sump during normal and anticipated
operational occurrences.

5. Heat loads and cooling water flow, pressure, and temperature
for normal and limiting conditions for each RCICS component interfacing
with the SSWS.

6. Materials Interfaces 1 to 8, Table 1.

7. Requirements for safety and relief valve back pressure, spatial
separation, and discharge piping.

5.4.7 Residual Heat Removal System

5.4.7.5 NSSS Interface

1. A listing of all design criteria including codes, standards,
General Design Criteria, and regulatory guides applied to the portion of
the design of the RHRS included within the NSSS.
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2. Net positive suction head requirements at the RHRS pump suction
and required heat removal capacity (including tube-side coolant conditions)
during all conditions of shutdown cooling.

3. For BWRs only, mass and energy release rates for RHRS head spray
line breaks.

4. Flow rate, batch volume, radioactivity concentrations, temper-
ature, and pressure at each RHRS interface point with the LWMS and for
each leakage point to the building sump during normal and anticipated
operational occurrences.

5. Heat loads and cooling water flow, pressure, and temperature
for normal and limiting conditions for each RHRS component interfacing
with the CCWS or SSWS.

6. Materials Interfaces 1 to 8, Table 1.

7. Requirements for safety and relief valve back pressure, spatial
separation, and discharge piping.

5.4.8 Reactor Water Cleanup System (BWRs)

5.4.8.4 NSSS Interface

1. A listing of all design criteria including codes, standards,
General Design Criteria, and regulatory guides applied to the portion of
the design of the RWCUS included within the NSSS. :

2. Mass and energy release rates for RWCUS line breaks.

3. Flow rate, batch volume, radiocactivity content, and batch
frequency for filters, filter sludges, demineralizer resins, and evaporator
bottoms transferred from RWCUS equipment to the SWMS during normal and
anticipated operational occurrences.

4. Flow rate, batch volume, radiocactivity concentrations, temper-
ature, and pressure at each RWCUS interface point with the LWMS and for
each leakage point to the building sump during normal and anticipated
operational occurrences.

5. Heat loads and service water flow, pressure, and temperatqre
for normal and limiting conditions for each RWCUS component interfacing
with the SSWS.

6. Materials Interfaces 1 to 8, Table 1.
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5.4.11 Pressurizer Relief Discharge System (PWR)
5.4.11.6 NSSS Interface

1. A listing of all design criteria including codes, standards,
General Design Criteria, and regulatory guides applied to the portion of
the design of the PRDS included within the NSSS.

2. Heat loads and cooling water flow, pressure, and temperature
for normal and limiting conditions for each PRDS component interfacing
with the CCWS.

3. Materials Interfaces 1 to 8, Table 1.

6. ENGINEERED SAFETY FEATURES

6.2 Containment Systems

6.2.4 Containment Isolation System

6.2.4.5 NSSS Interface

1. A listing of all design criteria including codes, standards,
General Design Criteria, and regulatory guides applied to the portion of
the design of the CIS included within the NSSS.

2. Definition of signals generated by NSSS equipment (i.e., safety
injection, low vessel level, etc.) for use in developing diverse containment
isolation signals, and characteristics of valves included in the NSSS
design that are part of the CIS. Definition of BOP signals that indicate
abnormal containment conditions and that must be coordinated with the
NSSS in the design of the reactor shutdown systems to ensure compatibility.

3. Maximum leakage rate and type of fluid for all containment isola-
tion devices included in the NSSS design.

4. Test fluid type and maximum quantity of test fluid required
for testing of containment isolation devices included in the NSSS design.

5. Identification of valves, instruments, and controls essential
to safe shutdown of the plant that may be pneumatically operated; include
airflow, pressure, cleanliness, and dew point requirements.

6.3 Emergency Core Cooling System

6.3.6 NSSS Interface

1. A listing of all design criteria including codes, standards,
General Design Criteria, and regulatory guides applied to the portion of
the design of the ECCS included within the NSSS.
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2. Maximum head loss (friction and elevation), minimum net positive
suction head requirements for all ECCS pumps for all conditions of operation
(including single failure, operator error, minimum containment ambient
pressure, and long- and short-term cooling), and identification of all
conditions under which ECCS must provide core cooling (e.g., single failure,
flooding); consider recirculation mode using containment sump or suppres-
sion pool.

3. For PWRs only, design requirements for the piping connecting
the accumulators to the RCS and provisions for nitrcgen supply.

4. For BWRs only, design requirements for the piping connecting
the ADS accumulator to the relief valves and provisions for air supply.

5. Design requirements for manually operated valves in the ECCS;
requirements for straight piping runs for flow measuring devices in ECCS;
limitations on total water volume in the RCS cold leg up to the ECCS check
valves; maximum time to achieve full ECCS flow in the event of a LOCA
(with and without the availability of normal a.c. power supply)}; limita-
tions on particle size of impurities in ECCS water; requirements for
venting and filling provisions for air removal to preclude water hammer
events; and design capability for preoperational testing to demonstrate
all aspects of system operability.

6. Identification of valves, instruments, and controls essential
to safe shutdown of the plant that may be pneumatically operated; inciude
airflow, pressure, cleanliness, and dew point requirements.

7. Hydrogen released by zirconium water reaction in core; maximum
amount of hydrogen dissolved in RCS water during plant operations (PWRs
only); hydrogen generated by radiolysis of water in the reactor and in
the containment sump as a function of time after LOCA; surface area, weight,
and thickness of aluminum and zinc provided as a part of NSSS equipment
inside containment; and hydrogen generation rate due to corrosion of
aluminum and zinc by containment spray post-LOCA. (Regulatory Guide 1.7,
“Control of Combustible Gas Concentrations in Containment Following a
Loss-of-Coclant Accident,” is applicable reference.)

8. For PWRs only, assumed containment parameters are:

a. Maximum passive heat sinks (materials of construction,
surface area, thickness),

b. Maximum free volume in containment,

c. Containment initial conditions (temperature, pressure,
and humidity), and

d. Maximum containment active heat removal capébi]ity (heat
removal rates, start times, containment spray flow rate
and temperature, etc.).
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Minimum containment pressure analysis must be coordinated with
the BOP designer using actual containment parameters to ensure compatibility.

9. For BWRs only, minimum containment pressure assumed is 14.7
psia; actual pressure must be determined in coordination with the BOP
designer using actual containment parameters to ensure compatibility.

10.  Requirements on recirculation water pH for emergency core cooling
and containment cooling.

11. Flow rate, batch volume, radioactivity concentrations, temperature,
and pressure at each ECCS interface point with the LWMS and for each leakage
point to the building sump during normal and anticipated operational
occurrences.

12. Heat loads, cooling water flow, pressure, and temperature for
normal and limiting conditions for each ECCS component interfacing with
the SSWS or the CCWS.

13. Materials Interfaces 1 to 8, Table 1.

14. Requirements for safety and relief valve back pressure, spatial
separation, and discharge piping.

6.4 Habitability Systems

6.4.7 NSSS Interface

1. Safety-related NSSS control equipment located in the control
room.

2. Limiting design and operational requirements of NSSS control
equipment (e.g., temperature, humidity).

6.6 Inservice Inspection of Class 2 and 3 Components

6.6.9 NSSS Interface

Locations and accessibility requirements for inservice inspection
of all ASME Code Class 2 and 3 components within the NSSS auxiliary sys-
tems and ESFs. (ASME Code Section XI is applicable reference.)

6.7 Main Steam Line Isolation Valve Leakage
Control System (BWRs)

6.7.6 NSSS Interface

1. A listing of all design criteria including codes, standgrds,
General Design Criteria, and regulatory guides applied to the portion of
the design of the MSIVLCS included within the NSSS.
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2. MSIVLCS parameters, including MSLIV leak rate, concentrations
of radioactivity in steam, and setpoints on instrumentation, to be inter-
locked with leakage control system. (Regulatory Guide 1.96, "Design of
Main Steam Isolation Valve Leakage Control Systems for Boiling Water Reactor
Nuclear Power Plants,” is applicable reference.)

3. Identification of valves, instruments, and controls essential
to safe shutdown of the plant that may be pneumatically operated; include
airflow, pressure, cleanliness, and dew point requirements.

4. Flow rate, batch volume, radioactivity concentrations, temper-
ature, and pressure at each MSIVLCS interface point with the LWMS and
for each leakage point to the building sump during normal and anticipated
operational occurrences.

5. Materials Interfaces 1 to 8, Table 1.

7. INSTRUMENTATION AND CONTROLS

7.2 Reactor Trip System

7.2.3 NSSS Interface

1. A listing of all design criteria including codes, standards,
General Design Criteria, and regulatory guides applied to the portion of
the design of the RTS included within the NSSS.

2. Requirements for anticipatory trips (e.g., turbine trip signals
as input to the reactor trip system).

7.8 NSSS Interface

1. A listing of all design criteria including codes, standards,
General Design Criteria, and regulatory guides applied to the portion of
the design of the I&C system included within the NSSS.

2. For each NSSS system, requirements for NSSS instrumentation
energized by the plant instrumentation power supply system:

a. Steady-state load,

b. Transient/step load,

¢. Nominal system voltage,

d. Allowable voltage regulation,
e. Allowable harmonic content,

f. Allowable frequency fluctuation,
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Grounding requirements,
Power supply assignment, and

Percent peak deviation from true sine wave (inverters).

For each NSSS system, requirements for BQP sensors that provide
inputs to accomplish NSSS functions and for associated instrument lines:

a.

b.

Range (including accident conditions),
Measurement accuracy,

Repeatable accuracy,

Maximum expected transient,

Response time (maximum allowable time to achieve sensor
output after reaching trip level for measured variable),

Trip setpoint,

Snubbers,

Orifice,

Arrangement for instrument lines,
Type and location of readout, and

Bypass and incperable status indication.

Number of logic trains used for the control of safety systems.

8. ELECTRIC POWER

8.2 O0ffsite Power System

8.2.3 NSSS Interface

For each NSSS system, requirements for offsite a.c. power:

1.
2.
3.

Steady-state load,

Inrush kVA for motor loads,

Nominal voltage,

Allowable volitage regulation,

Nominal frequency,
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Allowable frequency fluctuation,

Maximum frequency decay rate and Timiting underfrequency value
for reactor coolant pump coastdown, and

Minimum number of ESF trains to be energized simultaneously
(if more than two trains provided).

8.3 Onsite Power Systems

A.C. Power Systems

8.3.1.5 NSSS Interface. For each NSSS system, requirements for

onsite a.c. power:

1.
2.

v o 9~ o

Steady-state load,
Inrush kVA for motor loads,
Nominal voltage,

Allowable voltage drop (to achieve full functional capability
within required time. period),

Sequence and time to achieve full functional capability for
each load,

Nominal frequency,
Allowable frequency fluctuation,
Number of trains, and

Minimum number of ESF trains to be energized simultaneously
(if more than two trains provided).

8.3.2 D.L. Power Systems

8.3.2.3 NSSS Interface. For eéch NSSS system, requirements for

onsite d.c. power: .

1.

N W N

Steady-state load,

Surge loads (including emergency conditions),
Load sequence,

Nominal voltage,

Allowable voltage drop (to achieve full functional capability
within required time period),
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6. Number of trains, and

7. Minimum number of ESF trains to be energized simultaneously
(if more than two trains provided).

9. AUXILIARY SYSTEMS

8.1 Fuel Storage and Handling

8.1.1 New Fuel Storage

9.1.1.4 NSSS Interface. Rack dimensions, weight, materials of con-
struction, uplift forces, and mounting requirements; minimum storage capa-
city; minimum rack spacing and associated k {(with flooded unborated
water and with optimum moderator agqueous f%QE); and vault drainage
requirements,

9.1.2 Spent Fuei Storage

9.1.2.4 NSSS Interface

1. Rack dimensions, weight, materials of construction, uplift forces,
and mounting requirements; minimum storage capacity; minimum rack spacing
and associated k (borated and unborated water); and allowable fuel
pool water chemi?f{y (e.g., pH, conductivity, boron concentrations) and
limiting water temperature.

2. Minimum depth of water above spent fuel array to meet shielding
requirements of 10 CFR Part 20; minimum depth of water above spent fuel
bundle if accidentally dropped and positioned horizontally across top of
spent fuel array; spent fuel pool normal and maximum decay heat loads
(inctuding fraction of core and minimum cooldown time prior to placing
in the pool); and potential corrosion rate of racks and cladding and
expected fission product leakage as a function of temperature and water
chemistry.

9.1.4 Fuel Handling System*

9.1.4.6 NSSS Interface

1. A listing of all design criteria including codes, standards,
General Design Criteria, and regulatory guides applied to the portion of
the design of the Fuel Handling System included within the NSSS.

x

Fuel Handling System assumed to consist of the following NSSS items:
bridge cranes; new fuel elevator; transfer tube and carriage; upender;
and 1ifting rigs, slings, and other essential equipment integral to
the NSSS.
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2. Installation requirements (i.e., crane weights, power, compressed
air, hydraulic requirements, etc.); storage requirements; capacity of
bridge cranes and new fuel elevator; installation reguirements for transfer
tube, carriage, and upender; equipment interlocks and special built-in
safety features; and other special requirements to preclude unacceptabie
accidents. ‘

9.3 Process Auxiliaries

9.3.4 Chemical and Volume Control System (PWRs)
9.3.4.6 NSSS Interface

1. A listing of all design criteria including codes, standards,
General Design Criteria, and regulatory guides applied to the portion of
the design of the CVCS included within the NSSS.

2. Location of the CVCS letdown line radiation monitor and require-
ments to perform its alarm and control function.

3. Flow rate, batch volume, radicactivity content, and batch frequency
for filters, filter sludges, demineralizer resins, and evaporator bottoms
transferred from the CVCS equipment tc the SWMS during normal and antici-
pated operational occurrences.

4, Flow rate, batch volume, radioactivity concentrations, temper-
ature, pressure, and partition factors at each CVCS interface point with
the GWMS and for each leakage' point to the building atmosphere during
normal and anticipated operational occurrences.

5. Flow rate, batch volume, radioactivity concentrations, temper-
ature, and pressure at each CVCS interface point with the LWMS and for
each leakage point to the building sump during normal and anticipated
operational occurrences.

6. Heat loads and cooling waterflow, pressure, and temperature
for normal and limiting conditions for each safety-related CVCS component
interfacing with the CCWS.

7. Flow rate, boron concentrations, temperature, and pressure at
each CVCS interface point with the refueling water or borated water storage
tank and volume available in excess of requirements for accident condition.

8. Identification of valves, instruments, and controls essential
to safe shutdown of the plant that may be pneumatically operated; include
airflow, pressure, cleanliness, and dew point requirements.

9. Materials Interfaces 1 to 8, Table 1.
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9.3.5 Standby Liquid Control System (BWRs)

9.3.5.6 NSSS Interface

1. A listing of all design criteria including codes, standards,
General Design Criteria, and regulatory guides applied to the portion of
the design of the SLCS included within the NSSS.

2. Boron concentration, flow rate, and requirements for maintaining
minimum temperature.

3. Identification of valves, instruments, and controls essential
to safe shutdown of the plant that may be pneumatically operated; include
airflow, pressure, cleanliness, and dew point requirements.

4. Materials Interfaces 1 to 8, Table 1.

9.5 Other Auxiliary Systems

8.5.1 Fire Protection System

9.5.1.6 NSSS Interface. Identification, quantification, and tabula-
tion of the NSSS items that constitute a significant fire hazard.

10. STEAM AND POWER CONVERSION SYSTEM

10.4 (QOther Features of Steam and Power Conversion System

10.4.4 Turbine Bypass System

10.4.4. % NSSS Interface

1. Steam conditions during discharge following turbine trip and
Timiting steamflow for turbine bypass system sizing without reactor trip,
including temperature and pressure.

2. Identification of valves, instruments, and controls essential
to safe shutdown of the plant that may be pneumatically operated; include
airflow, pressure, cleanliness, and dew point requirements.

13. CONDUCT OF OPERATIONS

13.6 Industrial Security

13.6.3 NSSS Interface*

Identification of vital equipment as defined in 10 CFR §73.2 for use
in developing physical security plans. Also, where applicable, locations

; - - -
This information should be submitted as proprietary information {10 CFR

§2.790(d)].
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of items of vital equipment and provisions incorporated into the design
for monitoring the status of vital equipment to detect malevolent acts
to impair performance.

14.  INITIAL TEST PROGRAM

14.1 Specific Information To Be Included in Preliminary Safetv
Analysis Reports

14.1.8 NSSS Interface

Identification of the special or unique features of the NSSS design
for consideration in developing the initial test program by the utility.

15.  ACCIDENT ANALYSES

15.X Evaluation of Individual Initiating Events

15.X.X Event Evaluation

15.X.X. X NSSS Interface. Identification of the Safety Actions
required to mitigate the consequences of each transient and accident event
and the BOP system necessary to provide each Safety Action.

VII. BALANCE-OF-PLANT INTERFACES

2. SITE CHARACTERISTICS

2.3 Meteorology
2.3.6 BOP Interface

Limiting meteorological parameters (x/Q) for design basis accidents
(including use of backup hydrogen purge system) and for routine releases
and other extreme meteorological conditions (e.g., temperatures, winds,
humidity, dust storms, air quality, and appropriate combinations) for
the design of systems and components exposed to the environment.

3. DESIGN OF STRUCTURES, COMPONENTS, EQUIPMENT, AND SYSTEMS

3.3 Wind and Tornado Loadings

3.3.3 BOP Interface

Tornado and operating basis wind loadings to which plant structures
and exposed systems and components are designed.
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3.4 Water Level (Flood) Design

3.4.3 BOP Interface

1. Flood and ground water elevation and requirements for protec-
tion established for the design of systems, components, and structures.

2.  Hydrostatic loads established for the design of systems, compo-
nents, and structures.

3.5 Missile Protection

3.5.4 BOP Interface

1. External missiles generated by natural phenomena established
for the design of systems, components, and structures.

2. External missiles resulting from man-made hazards and accidents.

3.7 Seismic Design

3.7.5 BOP Interface

Seismic parameters ("g" values and response spectra) established
for the design of systems, components, and structures. In addition, the
range of site parameters (e.g., shear wave velocity, depth of embedment,
depth of overburden) that are used in the seismic analysis should be
specified.

3.8 Design of Category I Structures
3.8.6 BOP Interface

1. Snow, ice, and rain loads estab]ished'for the design of systems,
components, and structures.

2. Required bearing capacity of foundation materials, allowable
absolute and differential settlements, and allowable tilt established
for the design of systems, components, and structures.

3. Lateral earth pressure loads established for the design of
systems, components, and structures.

4. Maximum loads, including overpressurization resulting from man-

made hazards and accidents such as potential explosions and associated
missiles in vicinity of the plant, potential aircraft impacts, etc.

A-30



Revision 3 ' , November 1978

3.9 Mechanical Systems and Components

3.9.7 BOP Interface

1. The preoperational piping vibration test parameters for use by
the utility in developing the test programs for all ASME Class 1, 2, and
3 piping systems in the NSSS and BOP, including all high-energy piping
systems outside containment and all Seismic Category I portions of moderate-
energy piping systems outside containment.

2.  The locations and other requirements for use by the utility in
developing an inservice inspection program for ASME Class 1, 2, and 3
systems -and components in the NSSS and BOP and for reactor coolant pump
filywheels (PWRs only).*

3. Reference test data for inservice testing of BOP pumps and vaives
as specified in subsections IWP and IWV of ASME Section XI for use by
the utility.

6. ENGINEERED SAFETY FEATURES

6.4 Habitability Systems

6.4.7 BOP Interface

Environmental conditions assumed in the design of the control room
for protection of operators.

7. INSTRUMENTATION AND CONTROLS

7.8 BOP Interface

1. A listing of all the design criteria including codes, standards,
General Design Criteria, and regulatory guides applied to the portion of
the design of the I&C systems included within the BOP.

2. Provisions included in the plant instrumentation power supply
system to accommodate the I&C requirements of the SSWS (and additional
cooling capacity, if any required):

a. Steady-state load,
b. Transient/step load,
c. Nominal system voltage,

d. Allowable voltage regulation,

X
See footnote 2 on page A-12.
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e. Allowable harmonic content,
f. Allowable frequency fluctuation,
g. Grounding requirements, and
h. Power supply assignment.
3. Provisions included for the sensors and their instrument lines

associated with the SSWS (and additional cooling capacity, if any required)
that provide inputs to satisfy station safety functions:

a. Range (including accident conditions),
b. Measurement accuracy,
c. Repeatable accuracy,

d. Maximum expected transient,

e. Response time {maximum allowable time to achieve sensor
output after reaching trip level for measured variable),

f. Trip setpoint,

g. Snubbers,

h. Orifice, and

i. Arrangement for instrument lines.

8. ELECTRIC POWER

8.2 (0ffsite Power System

8.2.3 BOP Interface

1. A listing of all the design criteria including codes, standards,
General Design Criteria, and regulatory guides applied to the portion of
the design of the offsite power system included within the BOP.

2. For each BOP system, requirements for offsite a.c. power system:

a. Steady-state load,
b. Inrush kVA for motor loads,

c. Nominal voltage,

d. Allowable voltage regulation,
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Nominal frequency,
Allowable frequency fluctuation,

Maximum frequency decay rate and limiting underfrequency
value for reactor coolant pump coastdowr, and

Minimum number of ESF trains to be energized simultaneously
(if more than two trains provided).

For complete offsite a.c. power requirements, the BOP designey

should also include the NSSS requirements.

8.3 Onsite Power System

8.3.1 A.C. Power Systems

8.3.1.5 BOP Interface

1. A 1isting of all the design criteria including codes, standards,
General Design Criteria, and regulatory guides applied to the portion of
the design of the onsite a.c. power systems included within the BOP.

2. For each BOP system, requirements for onsite a.c. power:
a. Steady-state load,
b. Inrush kVA for motor loads,
c. Nominal voltage,
d. Allowable voltage drop (to achieve full functional capa-
bility within required time period),
e, Load sequence,
f. Nominal frequency, and
g. Allowable frequency fluctuation.
NOTE A: For complete onsite a.c. power requirements, the BOP des¥gner
should also include the NSSS requirements.

NOTE B: This interface assumes that the onsite a.c. diesel generator
system 1s utility-specific.

3. Coordination of the design of the diesel generator room with
the utility-applicant. ‘
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8.3.2 D.CL. Power Systems

8.3.2.3 BOP Interface

1. A listing of all the design criteria including codes, standards,
General Design Criteria, and regulatory guides applied to the portion of
the design of the d.c. power systems included within the BOP.

2. Provisions included to accommodate the needs of the SSWS (and
additional cooling capacity, if required) by the d.c. power systems:

a. Steady-state load,

b. Surge loads,

(o Load sequence,
d. Nominal voltage, and
e. Allowable voltage drop (to achieve full functional capa-

bility within required time period).

9. AUXILIARY SYSTEMS

9.2 Water Systems

§.2.7 BOP Interface

1. A listing of all the design criteria including codes, standards,
General Design Criteria, and regulatory guides applied to the portion of
the design of the SSWS included within the BOP.

2. Integrated heat load (decay heat and station heat load for all
NSSS and BOP systems, as a function of time for the various modes of plant
operation and limiting accident conditions) that must be transferred to
the ultimate heat sink, maximum and minimum temperature limits, pressure,
flow rate, plant SSWS pressure drop, etc.

3. Coolant flow, pressure, temperature, and integrated condensate
storage capacity to satisfy total plant needs during normal operation,
shutdown, and accident conditions. Cooling water requirements for the
diesel generator system should be coordinated with the utility-applicant.

4. Limits on quality of makeup water to the station, including
conductivity, pH, oxygen, chlorides, fluorides, solids, carbon dioxide,
particulates, and silica; and limits on makeup waterflow, temperature,
and pressure.

5. Requirements for location and arrangement of potable and sanitary
water systems to preclude adverse effects on safety systems and components
in the svent of failure.
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9.4 Air Conditioning, Heating, Cooling, and Ventilation Systems
9.4.6 BOP Interface

Ventilation requirements for the diesel generator rooms should be
coordinated with the utility-applicant.

9.5 ,0ther Auxiliary Systems

9.5.9 BOP Interface

Site-related requirements to satisfy the fire protection program.

11. RADIOACTIVE WASTE MANAGEMENT

11.2 Liquid Waste Management Systems
11.2.4 BOP Interface

Expected release rates of radioactive material to the environment
from the LWMS.

11.3 Gaseous Waste Management Systems '
11.3.4 BOP Interface

Expected release rates of racicactive materials to the environment
from the GWMS and from other release points including:

1. Location of all release points,

2. Height above grade,

3. Height relative to adjacent buildings,
Effluent temperature,

Effluent flow rate,

Effluent velocity, and

~N o O b

Size and shape of flow orifice.

11.5 Process and Effiuent Radiological Monitoring
and Sampiing Systems

11.5.3 Effiuent Monitoring and Sampling

11.5.3.X BOP Interface. Requirements for offsite sampiing and monitor-
ing of effluent concentrations.
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13. CONDUCT OF OPERATIONS

13.3 Emergency Planning

13.3.3 BOP Interface

Features of the plant that may affect plans for coping with emergencies,
as specified in Appendix 0 to 10 CFR Part 50. Examples of such features
are the design of the onsite emergency first aid and personnel decontamina-
tion facilities and the emergency operations center; and facility features,
including communications systems, that ensure the capability for plant
evacuation and reentry (i.e., to mitigate the consequences of an accident
or, if appropriate, to continue operations).

13.6 Industrial Security

13.6.3 BOP Interface*

Identification of vital equipment, as defined in 10 CFR §73.2, for
use in developing physical security plans. Also, where applicable, loca-
tions of items of vital equipment and provisions incorporated into the
design for monitoring the status of vital equipment to detect malevolent
acts to impair performance.

14. INITIAL TEST PROGRAM

14.1 Specific Information To Be Included
in Preliminary Safety Analysis Reports

14.1.8 BOP Interface

Identification of the special or unique features of the NSSS and
BOP designs for consideration in developing the initial test program by
the utility.

*This information shouid be submitted as proprietary information [10 CFR
§2.790 (d)].
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