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1994 FINAL SAFETY ANALYSIS REPORT UPDATE

U. S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555 .

Attn: Mr. W. T. Russell

July 19, 1994

ﬁear Mr. Russell:

Attached are ten copies of the changed pages for the 1994 update to
the Cook Nuclear Plant Final Safety Analysis Report. These pages
are being transmitted to you according to the prqvisions of 10 CFR
50.71(e). Instructions for incorporating the update are included
with egch copy. ‘ ‘

Changed pages have been dated "July, 1994" in the lower right corner.

in order to identify changed pages in addition to vertically barring
the specific change. Vertical change bars mnext to the .July 1994
date in the lower right corner indicate that the information has
only shifted pages.

Ve hereby certify that the information contained in this update to
the FSAR, to our knowledge, accurately presents changes made between
January 22, 1993, and January 22, 1994.
Sincerely, .
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E. E. Fitzpzilick
Vice President
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CHAPTER 1 INTRODUCTION AND SUMMARY

1.0 INTRODUCTION

This Updated Final Safety Analysis Report is submitted in accordance
with the requirements of 10 CFR 50.71 (e). It is based on the original
FSAR, including 84 amendments, which was submitted in support of an
application by Indiana & Michigan Electric Company (I&M), whose name is
now Indiana Michigan Power Company (the acronym I&{ is still used
however) for licenses to operate two nuclear power units at its Donald
C. Cook Nuclear Plant.

This submittal contains update information for the period up to six .
months prior to the most recent revision of this document. The update
information is of a similar level of detail as that presented in the
original FSAR. It includes changes necessary to reflect information and
analysis submitted to the NRC or prepared pursuant to Commission
requirements, and it includes changes describing physical modifications
to the plant,

I&4 and Westinghouse Electric Corporation have jointly participated in
the design and construction of each unit. The plant is operated by I&M.
Each unit employs a pressurized water reactor nuclear steam supply
system furnished by Westinghouse Electric Corporation which is similar
in design concept to the majority of the nuclear power plants licensed
by the Nuclear Regulatory Commission. Certain components of the
auxiliary systems are shared between the two units, but in no case does
such sharing result in compromising or impairing the safe and continued
operation of either unit. Those systems and components which are shared

are identified herein and the effects of the sharing analyzed.

4
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The Unit 1 reactor is currently designed for a power ouéput: of 3250 MWt ‘

and the Unit 2 reactor is designed for a power output of 3411 MWt, which

are their licensed ratings. The approximate gross and net electrical

outputs of Unit 1 are 1066 MWe and 1030 MWe and of Unit 2 are 1138 MWe ‘
and 1100 MWe, respectively. Containment and engineered safeguards are
designed and evaluated for operation at the power rating of 3411 MWt.

Most postulated accidents having off-site dose consequences are analyzed

at the power rating of 3411 MWt.

The remainder of Chapter 1 of this report summarizes the principai
design features and safety criteria of the nuclear units, pointing out
the similarities and differences with respect to other pressurized water
nuclear power plants employing the same technology and basic engineering

features as the Cook Nuclear Plant.

The research and development program is discussed in Section 1.6. The

quality assurance program is discussed in Section 1.7.

Chapter 2 contains a description and evaluation of the site and envi- .
rons, supporting the suitability of that site for a nuclear plant of

the size and type described. Chapters 3 and 4 describe the reactors

and the reactor coolant systems, Chapter 5 the containment and related

systems, and Chapters 6 through 11 the emergency and other auxiliary

systems.

Chapter 12 describes I&M’s program for organization and training of
plant personnel. Chapter 13 contains an outline and description of the

initial tests and operations associated with plant startup.

Chapter 14 is a safety evaluation summarizing the analyses which demon-
strate the adequacy of the reactor protection system, and the engineered
safety features systems. The consequences of various postulated
accidents are within the guidelines set forth in the Nuclear Regulatory
Commission regulation 10 CFR 100,

1.0-2 July 1989 .



by a contaimment isolation signal derive;:l from the safety

injection autamatic activation logic and Phase "B" isolation
fran a contaimment pressure h.’j.gh-:h‘_igh signal, ‘
) ‘.

£) " Reliable on-site. diesel~-generator power is provided for the
engineered safeguards loads in-the event of failure of station
auxiliary power. In addition, even if external auxiliary power
to. the station is lost concurrent with an accident, power is
available for the engineered safegué.rds frem on-site diesel=-
generator power to assure protection of the public health and
safety for any loss-of-coolant accident.

g) The active components necessary for the proper cperation ‘of the
engineered safety features are operable fram the control roam.

The Engineered Safety Features in this plant are the ECCS, the
contamment structure, the Ice Condenser System, and the COntainment

’ Spray System (items a, b, c, 4 above).

1.3.9 SHARED FACILITIES AND EQUIPMENT

Separate and similar systems and equipment are provided for each unit

except as noted below. In those instances where ccmponents of a
system are shared by both units, those ccnpone;xts which are shared
are either shown. in the  following listing or discussed in the
applicable Sub-Chapter. ’

1.3-7 July, 1982




a)

b)

c)

Chemical and Volume Control System

Ttem

Boric Acid Tanks

Batching Tank

Hold-up Tanks

Recirculation Pump

Boric Acid Evaporator feed Pumps
Evaporator Feed Ion Exchangers
Boric Acid Evaporator

{One temporarily in use as a waste evaporator)

Monitor Tanks
Monitor Tank Pumps

Evaporator Condensate: Demineralizers

Spent Fuel Pit Cooling System

Item

Spent Fuel Pool Pumps

épent Fuel Pool Demineralizer
Spent Fuel Pool Filter

Spent Fuel Pool Heat Exchangers
Refueling Water Purification Pump

Fuel Handling System

Item

Spent Fuel Storage Pool

New Fuel Storage Area
Decontamination Area

Spent Fuel Pool Bridge Crane

1.3-8
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1.4.4 RELIABILITY AND TESTABILITY OF PROTECTIVE SYSTEMS

Protective systems were designed with a degree of functional reliability
and in-service testability which is commensurate with the safety
functions to be performed. System design incorporateéisuch features as
emergency power availability, preferred failure mode design, redundancy
and isolation between control systems and protective systems. In’
additionﬂ the protective systems wefe designed such’ that no single
failure would prevent proper system action when required. ' For design
purposes, multiple failures which result from a single event were
considered single failures. The proposed criteria of the Institute of
Electrical and Electronic Engineers for nuclear power plant protection
(IEEE-279) have been utilized in the design of protective systems.

The plant variables monitored and the sensors utilized are identified
and discussed at length in Westinghouse proprietary reports submitted in
support of the application for an operating license for Donald C. Cook

Nuclear Plant and referenced in Chapter 7.

The coincident trip philosophy is carried out to provide a safe and
reliable reactor protection system since a single failure will not
defeat its function nor cause a spurious reactor trip. Channel
independence originates at the process sensor and continues back thrpugh
the field wiring and containment penetrations to the analog protection

racks. The power supplies to the protection sets are fed from

instrumentation buses.

Two reactor trip breakers are provided to interrupt power to the control
rod drive mechanisms. The breakers main contacts are connected in
series. Opening either breaker will interrupt power to all control rod
drive mechanisms causing all rods éo fall by gravity into the core.
Each reactor trip breaker has an undervoltage trip attachment and a
shunt trip attachment. Either attachment trips the breaker. Automatic
or manual trip initiation activates both the undervb}tage and shunt trip
attachments. Each protection channél feeds two logic matrices, one for
each undervoltage trip circuit.

1.4-13 July 1991
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Each reactor trip channel is designed so that it bill go into a trip e
mode when the channel is de-energized. An open chamnel or loss of ‘

channel power therefore would cause the affected channel to go into a
trip mode. Reliability and independence are obtained by redundancy
within each cﬁannel, except for back-up reactor trips such as the
reactor coolant pump breaker position trip. Reactor trip is implemented
by interrupting power to the mechanism on each control rod drive
mechanism allowing the rod cluster control assemblies (RCCAs) to be
inserted by gravity. The protection system is thus inherently safe in

the event of a loss of control rod power.

The components of the protective system are designed and laid out so
that the mechanical and thermal environment accompanying any emergency
situation in which the components are required to function will not
interfere with that function. i

The actuation of the engineered safety features provided for loss-of-
coolant accidents (LOCA), e.g., emergency core cooling' system apd

containment spray system, is accomplished from redundant signals derived

from reactor coolant system, steam flow, and containment
instrumentation. Channel independence originates at the process sensor

and is carried through to the analog protection racks. De-energizing a

_channel will cause that channel to go into its trip mode (See Subchapter l

7.5).

A comprehensive program of plant testing is executed for equipment vital
to the functioning of engineered safety features. The program consiéts
of performance tests of individual pieces of equipment, and integrated
tests of the engineered safety features as a whole, and periodic tests
of the actuation circﬁitry and the performance of mechanical components
to assure reliable performance upon demand throughout the plant
lifetime.

The following series of periodic tests and checks are conducted to |

assure -that the systems-can perform their design functions should they

be called on during the plant lifetime. ‘ ' ‘
1.4-14 | July 1991
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design provides for periodic testing of active components for

operability and required functional performance as well as
incorporating provisions to facilitate physical inspection of

critical components,

3. Heat removai systems are provided within the containment to cool
the containment atmosphere under design basis accident conditions.
Two systems of different design principles are provided, the
containment spray system and the ice condenser system. These
systems have the capacity to adequately cool and reduce the
pressure of the containment atmosphere as well as reduce the

concentration of halogen fission products.
1.4.8 FUEL AND WASTE STORAGE SYSTEMS -

Fuel storage and waste handling facilities are designed such that
accidental releases of radiocactivity will not exceed the guidelines of
10 CFR 100.

During refueling of the reactor, operations are cénducced with the spent
fuel under water. This provides visual control of the operation at all
times and also maintains low radiation levels. The borated refueling
water assures subcriéicality and also provides adequate cooling for the
spent fuel during transfer. Spent fuel is éaken from the reactor core,
transferred to the refueling cavity, and placed in thé fuel transfer
canal. Rod cluster control assembly transfer from a spent fuel

assembly to a new fuel assembly is ‘accomplished prior to transferring
the spent fuel to the spent fuel storage pool. The spent fuel storage
pool is supplied with a cooling system for the removal of the 'decay heat
of the spent fuel. Racks are provided to accommodate the storage of a
total of two thousand and fifty fuel assemblies. The storage pool is
filled with borated water at a concentration to match that used in the
reactor cavity during refueling operations. The spent fuel is stored

in a vertical array with sufficient center-to-center
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distance between assemblies to assure subcriticality (keff < 0.95) even
(3,4)
1.7

if unborated water were introduced into the poo The water level
maintained in the pool provides sufficient shielding to permit normal
occupancy of the area by operating pefsonnel. The spent fuel pool is
also provided with systems to maintain water cleanliness and to indicate
pool water level. Radiation is continuously monitored and a high

radiation level is annunciated in the control room.

Water removed from the spent fuel pool must be pumped out as there are
no gravity drains. Spillage or leakage of any liquids from waste
handling facilities within the auxiliary building go to waste drain
system floor drains. These floor drains are connected to separate

"contaminated" sumps in the auxiliary building.

Postulated accidents involving the release of radioactivity from the
fuel and waste storage and handling facilities are shown in Chapter 14

to result in exposures well within the guidelines of 10 CFR 100.

The refueling cavityl the refueling canal, the fuel transfer canal, and
the spent fuel storage pool are reinforced concrete structures with a
corrosion res?;tanc liner. These structures have been designed to
withstand loads due to postulated earthquakes. The fuel transfer tube,
which connects the refueling canal and the fuel transfer canal which
forms part of the reactor containment, is provided with a valve and a

blind flange which closes off the fuel transfer tube when not in use.
1.4.9 EFFLUENTS
Gaseous, liquid and solid waste disposal facilities have been designed

so that the discharge of effluents and off-site shipments are in

accordance with applicable governmental regulations.
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AMERICAN
ELECTRIC
POWER
STATEMENT OF POLICY
. FOR THE DONALD C. COOK NUCLEAR PLANT
QUALITY ASSURANCE PROGRAM
POLICY

American Electric Power Company Inc., recognizes the fundamental
importance of controlling the design, modification, and operation of
Indiana Michigan Power Company's Donald C. Cook Nuclear Plant (Cook
Nuclear Plant) by implementing a:planned and documented Quality Assurance
Program, including Quality Control, that complies with applicable
regulations, codes, and standards. .

The Quality Assurance Program has been established to control activities
affecting safety-related functions of structures, systems, and components
in the Cook Nuclear Plant. The Quality Assurance Program supports the
goal of maintaining the safety and reliability of the Cook Nuclear Plant
at the highest level through a systematic program designed to assure that
safety-related items are conducted in compliance with the applicable
regulations, codes, standards, and established corporate policies and
practices.

As Chairman:gfithe:Board and Chief Executive Officer of American Electric
Power Company, Inc., I maintain the ultimate responsibility for the
Quality Assurance Program associated with the Cook Nuclear Plant. I have
delegated functional responsibility for the Quality Assurance Program to
the American Electric Power Service Corporation (AEPSC) Senior Executive
Vice President-Engineering and Construction. He has, with my approval,
delegated further responsibilities as outlined in this statement.

IMPLEMENTATION

The AEPSC Director-Quality Assurance, under the direction of the AEPSC -

Senior Executive Vice President-Engineering and Construction, has been
assigned the overall responsibility for specifying the Quality Assurance
program requirements for the Cook Nuclear Plant and verifying their
implementation. The AEPSC Senior Executive Vice President-Engineering
and Construction has given the AEPSC Director-Quality Assurance authority
to stop work on any activity affecting safety-related items that does not
meet applicable administrative, technical, and/or regulatory

.
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requirements. The AEPSC Director-Quality Assurance does not have the
authority to stop unit operations, but shall notify appropriate plant
and/or corporate management of conditions not meeting the aforementioned

criteria and recommend that unit operations be terminated. .

The AEPSC Vice President-Nucléar Operations, under the direction of the
AEPSC Senior Executive Vice President-Engineering and Construction, has
been delegated responsibility for effectively implementing the Quality
Assurance Program. The AEPSC Vice President-Nuclear Operations is the
Manager of Nuclear Operations. A1l other AEPSC divisions and
departments, except Quality Assurance, having a supporting role forthe
Cook Nuclear Plant are functionally responsible to the Manager of Nuclear
Operations. ~ ’

The Plant Manager, under the direction of the AEPSC Vice President-
Nuclear Operations, is delegated the responsibility for establishing the
Cook Nuclear Plant Quality Control Program and implementing the Quality
Assurance Program at the Cook Nuclear Plant.

The AEPSC Director-Quality Assurance. is responsible for providing
technical direction to the Plant Manager for matters relating to the
Quality Assurance Program at the Cook Nuclear Plant. The AEPSC Director-
Quality Assurance is also responsible for maintaining a Quality Assurance
Section at the Cook Nuclear Plant to perform required reviews, audits,
and surveillances, and to provide technical liaison services to the Plant .
Manager. : .

The implementation of the Quality Assurance Program is described in the
AEPSC General Procedures (GPs) and subtier department/division
procedures, Plant Manager's Instructions (PMIs), and subtier Department
Head Instructions and Procedures, which in total document the
requirements for implementation of the Program.

Each AEPSC and Cook Nuclear Plant organization involved in activities
affecting safety-related functions of structures, systems, and components
in the Cook Nuclear Plant has the responsibility to implement the
applicable policies and requirements of the Quality Assurance Program.
This responsibility includes being familiar with, and complying with, the
requirements of the applicable Quality Assurance Program requirements.
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COMPLIANCE

The AEPSC Director-Quality Assurance shall monitor compliance with the
established Quality Assurance Program. Audit programs shall be
established to-ensure that AEPSC and Cook Nuclear Plant activities comply
with established program requirements, identify deficiencies or
noncompliances and obtain effective and timely corrective actions.

Employees engaged in activities affecting safety-related functions of
structures, systems, and components in the Cook Nuclear Plant who believe
that the Quality Assurance Program is not being complied with, or that
a deficiency in quality exists, should notify their supervisor, the AEPSC
Director-Quality Assurance, and/or the Plant Manager. If the
notification "does not in the employee's opinion receive prompt or
appropriate attention, the employee should contact successively higher
levels of management. Employees reporting such conditions shall not be
discriminated against by companies of the American Electric Power System.
Discrimination includes discharge or other actions relative to
compensation, terms, conditions, or privileges of employment.

R. E. Disbrow

Chairman of the Board and

Chief Executive Officer

American Electric Power Company, Inc..
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1.7.1

1.7.1.

1.7.1.
1.7.1.

ORGANIZATION
1 SCOPE

American Electric Power Service Corporation (AEPSC) is responsible for
establishing and implementing the Quality Assurance (QA) Program for the
operational phase of the Donald C. Cook Nuclear Plant (Cook Nuclear
Plant). Although authority for development and execution of various-
portions of the program may be delegated to others, such as contractors,
agents or consultants, AEPSC retains overall responsibility. AEPSC
shall evaluate work delegated to such organizations. Evaluations shall
be based on the status of safety importance of the activity being
performed and shall be initiated early enough to assure effective
quality assurance during the performance of the delegated activity.

This section of the Quality Assurance Program Description (QAPD)
identifies the AEPSC organizational responsibilities for activities
affecting the quality of safety-related nuclear power plant Structures,
systems, and components, and describes the authority and duties assigned
to them. It addresses responsibilities for both attaihing quality
objectives and for the functions of establishing the QA Program,'and"
verifying that activities affecting the quality of safety-related items
are performed effectively in accordance with QA -Program reduirements.

2 IMPLEMENTATION
2.1 Source of Authority

The CHdiymaniofithéiBoard and Chief Executive Officer of American
Electric Power Company, Inc. (AEP) and AEPSC is responsible for safe
operation of the Cook Nuclear Plant. Authority and responsibility for
effectively implementing the QA Program for plant modifications,
operations and maintenance are delegated through the AEPSC Senior
Executive Vice President - Engineering and Construction, to the AEPSC
Vice President - Nuclear Operations (Manager of Nuclear Operations).
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In the operation of a nuclear power plant, the licensee is required to
establish clear and direct lines of responsibility, authority and
accountability. This requirement is applicable to the organization
providing support to the plant, as well as to the plant staff.

The AEPSC corporate support of the Cook Nuclear Plant is the
responsibility of the entire organization under the direction of the
Manager of Nuclear Operations who maintains primary responsibility for
the Cook Nuclear Plant within the corporate organization. The AEPSC
Vice President - Nuclear Operations is the Manager of Nuclear
Operations. Al1 other AEPSC divisions and departments, other than the
Quality Assurance Division, having a supporting.role for nuclear
operations and for the Cook Nuclear Plant are functionally respansible
to the Manager of Nuclear Operations (reference Figure 1.7-1).

In order to facilitate a more thorough hnderstanding of the support
functions, some of the responsibilities, authorities, and
accountabilities within the organization are as follows:

1) The responsibilities of the Manager of Nuclear Operations shall be

dedicated to the area of Cook Nuclear Plant operations and
support.

2) The Manager of Nuclear Operations shall be responsible for, and
has the authority to direct, all Cook Nuclear Plant operational
and support matters within the corporation and shall make, or
concur, in all final decisions regarding significant nuclear
safety matters.

3) AEPSC organization managers responsible for Cook Nuclear Plant
matters shall be familiar with activities within their scope of
responsibility that affect plant safety and reliability. They
shall be cognizant of, and sensitive to, internal and external
factors that might affect the operations of Cook Nuclear Plant.
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4) AEPSC organization managers responsible for Cook Nuclear Plant
matters have a commitment to seek and identify problem areas and ‘
take corrective action to eliminate unsafe conditions, or to
improve trends that will upgrade pfant safety and reliability.

5) The Manager of Nuclear Operations shall ensure that Cook Nuclear
Plant personnel are not requested to perform inappropriate work or
tasks by corporate personnel, and shall control assignments and
requests that have the potential for diverting the attention of
the Plant Manager from the primary responsibility for safe and
reliable plant operation.

6) AEPSC organization managers having Cook Nuclear Plant support
respénsibilities, as well as the Plant Manager and plant
organization managers, shall be familiar with the policy
statements from higher'management concerning nuclear safety and
operational priorities. They shall be responsible for ensuring
that activities under their direction are performed in accordance
with these policies.

1.7.1.2.2 Responsibility for Attaining Quality Objectives in AEPSC Nuclear
Operations

The AEP Chairmaniof.thesBdard and Chief Executive Officer has delegated
the functional responsibility of the Quality Assurance Program to the
AEPSC Senior Executive Vice President - Engineering and Construction.

The AEPSC Director - Quality Assurance, under the direction of the AEPSC
Senior Executive Vice President - Engineering and Construction, is
responsible for specifying QA Program requirements and verifying their
implementation.

The AEPSC Vice President - Nuclear Operations, under the direction of
the AEPSC Senior Executive Vice President - Engineering and '
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1.7.1.

Construction, is responsible for effectively implementing the QA
Program.

The Plant Manager, under the direction of the AEPSC Vice President -
Nuclear Operations, is responsible for establishing the Cook Nuclear
Plant Quality Control Program and implementing the QA Progﬁam at the

Cook Nuclear Plant.

AEPSC has an independent off-site Nuclear Safety and Design Review
Committee (NSDRC) which has been established pursuant to the
requirements of the Technical Specifications for the Cook Nuclear Plant.
The function of the NSDRC is to oversee the engineering, design,
operation, and maintenance of the Cook Nuclear Plant by performing
audits and independent reviews of activities which are specified in the
facility. Technical; Specifications:

The Cook Nuclear Plant on-site review group is the Indiana Michigan
Power Company (I&M) Plant Nuclear Safety Review Committee (PNSRC). This
committee has also been established pursuant to the requirements of the
Cook Nuclear Plant Technical Specifications. The function of the PNSRC
is to review plant operations on a continuing basis and advise the Plant
Manager on matters related to nuclear safety.

2.3 Corporate Organization

American Electric Power Company

AEP, the parent holding company, wholly owns the common stock of all AEP
System subsidiary (operating) companies. The major operating companies
and generation subsidiaries are shown in Figure 1.7-2. The CHai¥maniof
theBod¥d and Chief Executive Officer of AEP is the Chief Executive

Officer of AEPSC and all operating companies. The responsibility for
the functional management of the major operating companies is vested in
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the President of each operating company reporting to the AEPSC President
and Chief Operating Officer who reports to the AEPSC Chairman of the
Board.

American Electric Power Service Corporation

The responsibility for administrative and technical direction of the AEP
System and its facilities is delegated to AEPSC. AEPSC provides
management and technological services to the various AEP System
companies.

Operating Companies

The operating facilities of the AEP System are owned and operated by the
respective operating companies. The responsibility for executing the
engineering, design, construction, specialized technical training, and
certain operations' supervision is vested in AEPSC, while all, or part,
of the administrative functional responsibility is assigned to.the
operating companies. In the case of Cook Nuclear Plant, I&M génera]
office staff (headquarters) provides public affairs, accounting,
industrial safety direction and procurement support.

The Cook Nuclear Plant is owned and operated by I&M which is part of the
AEP System. " :

1.7.1.2.4 Quality Assurance Responsibility of AEPSC

1) AEPSC provides the technical direction for the Cook Nuclear Plant,
and as such makes the final decisions pertinent to safety-related
changes in plant design. Further, AEPSC reviews Nuclear
Regulatory Commission (NRC) letters, bulletins, notices, etc., for
impact on plant design, and the need for design changes or
modifications.

1.7
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2) AEPSC furnishes quality assurance, engineering, design, _
construction, Ticensing, NRC correspondence, fuel management and
radiological support activities.

3) AEPSC provides additional service in matters such as supplier
qualification, procurement of original equipment and replacement
parts, and the process of dedicating commercial grade items or
services to safety-related applications.

4) The AEPSC QA Division provides technical direction in quality
assurance matters to AEPSC and the Cook Nuclear Plant, and
oversees the adequacy, effectiveness and implementation of the QA
Program through review and audit activities.

5) Cognizant Engineer - (e.g., System Engineer, Equipment Engineer,

" Lead Engineer, Responsible Engineer, etc.) - The cognizant
engineer, and/or engineer with the other titles noted, is that
AEPSC individual who provides the engineering/design expertise for
a particular ‘area of responsibi]ityl This responsibility includes
the implementation of the quality assurance and quality control
measures for systems, equipment, structures, or functional areas
included in that individual's responsibility. The various titles
used for the identification of an individual's responsibility and
assignment shall be understood to mean the same as cognizant |
engineer in the respective areas of responsibiliiy.-

Quality Assurance Responsibility of I&M - Cook Nuclear Plant

I&8M's Cook Nuclear Plant staff operates the.Cook Nuc]ear‘P]ant in
accordance with licensing requirements, including the Technical
Specifications .nd such other commitments as established by the
operating licenses. The Plant Manager Instruction (PMI) system and
subtier instructions and procedures describe the means by which
compliance is achieved and responsibilities are assigned, including
interfaces with AEPSC. Figure 1.7-3 indicates the organizational
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relationships within the AEP System pertaining to the operation and
support of the Cook Nuclear Plant.

1.7.1.2.5 Organization (AEPSC)

The Chairman,of the Board and Chief Executive Officer is ultimately
responsible for the QA Program associated with the Cook Nuclear Plant.

This responsibility has been functionally delegated to the AEPSC Senior
Executive Vice President - Engineering and Construction. The AEPSC

Senior Executive Vice President - Engineering and Construction has

further delegated responsibilities which are administered through the
following AEPSC’'organization management personnel: l
- AEPSC Director ~ Quality Assurance .

- AEPSC Vice President - Nuclear Operations l

PRI ! . Rt

- AEPSC Vice President - Project Management and Construction

Quality Assurance Division

The AEPSC Director - Quality Assurance, reporting to the AEPSC Senior
Executive Vice President - Engineering and Construction, is responsible
for the Quality Assurance Division (QAD). The QAD consists of the
following sections (Figure 1.7-4):

- Quality Assurance Engineering Section

- Nuclear Software Quality Assurance Section

- Audits and Procurement Section

- Quality Assurance Support Section

- Quality Assurance Section (Site)

The QAD is organizationally independent and is responsible to perform
the following:

- Specify QA Program requirements.

- Identify quality problems.

- Initiate, recommend, or provide solutions through designated

channels. .
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Verify implementation of solutions, as appropriate.

Prepare, issue and maintain QA Program documents, as required.
Verify the implementation of the QA Program through scheduled
audits and surveillances.

Verify the implementation of computer software quality assurance
through reviews, surveillances and audits.

Audit engineering, design, procurement, construction and
operational documents for incorporation of, and compliance with,
applicable quality assurance requirements to the extent specified
by the AEPSC management-apgroved QA Program.

Organize and conduct the dh-auditor orientation, training,
certification and qualification bf AEPSC audit personnel. ———~
Provide direction for the collection, storage; maintenance, and
retention of quality assurance records. - :

Maintain, on data base, a list of suppliers of nuclear (N) items
and services, plus other selected categories of suppliers.
Identify noncompliances of the established QA Program to the
responsible organizations for corrective actions, and report
significant occurrences that jeopardize quaiity to senior AEPSC
managément.

Follow up on corrective actions identified by QA during and after
disposition implementation. )
Review the disposition of conditions adverse to quality to assure
that action taken will preclude recurrence.

Conduct in-process QA audits or surveillances at supplier’s
facilities, as required. )
Assist and advise other AEP/AEPSC groups in matters related to the
QA Program.

Conduct audits as directed by the NSDRC.

Review AEPSC investigated Problem Reports and associated
corrective and preventive action recommendations.

Maintain cognizance of industry and governmental quality assurance
requirements such that the QA Program is compatible with
requirements, as necessary.
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Recommend for revision to, or improvements in, the established QA
Program to senior AEPSC management.

Audit dedication plans for commercial grade items and services.
Issue "Stop Work" orders when significant conditions adverse to
safety-related items are identified to prevent unsafe conditions
from occurring and/or continuing.

Provide AEPSC management with periodic reports concerning the
status, adequacy and implementation of the QA Program. '

Prepare and conduct special verification and/or surveillance
programs on in-house activities, as required or requested.
Routinely attend, and participate in, daily plant work schedule
and status meetings. ———

Provide adequate QA coverage relative to procedural and inspection
‘controls, acceptance criteria, and'bA staffing and qualification
of personnel to carry out QA assignments.

Determine the acceptability of vendors to supply products and
services for safety related applications.

Amplification of Specific Responsibilities

- Qualification of the AEPSC Direhtor - Quality Assurance

The AEPSC Director - Quality Assurance shall possess the -

fp]]owing position requirements: )

- Bachelor's degree in engineering, scientific; or
related discipline.

- Ten (10) years experience in one of, or a combination
of, the following areas: engineering, design,
construction, operations, maintenance of fossil or
nuclear power generation facilities' or utility
facilities' QA, of which at least four (4) years must
be experience in nuclear quality assurance related
act}vities.

- Knowledge of QA regulations, policies, practices and
standards. )

- The same, or higher, organization reporting level as
the highest 1ine manager directly responsible for
performiﬁg activities affecting the quality of
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safety-related items, such as engineering,
procurement, construction and operation, and is
sufficiently independent from cost and schedule.

- Effective communication channels with other senior
management positions.

- Responsibility for approval of QA Manual(s).

- Performance of no other duties or responsibilities
unrelated to QA that would prevent full attention to
QA matters.

Stop Work Orders

The AEPSC QAD is responsible for ensuring that activities
affecting the quality of safety-related items are performed
in a manner that meets applicable adhinistrative, technical,
and regulatory requirements. In order to carry out this
responsibility, the AEPSC Senior Executive Vice President -
Engineering and Construction has given the AEPSC Director -
'Quality Assurance the authority to stop work on any activity -
affecting the quality of safety-related items that does not
meet the aforementioned requirements. Stop work-authority
has been further delegated by the AEPSC Director - Quality
Assurance to the AEPSC Quality Assurance Sugerintendent
(site).

The AEPSC Director - Quality Assurance and the AEPSC Quality
Assurance Superintendent do not have the authority to stop
unit operations, but will notify appropriate Cook Nuclear
Plant and/or corporate management of conditions which do not
meet the aforementioned criteria, and recommend that unit
operations be terminated.
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- QA Auditor, Qualification and Certification Proqram

- AEPSC has established and maintains a QA auditor training
and certification program for all AEPSC QA auditors.

- . Problem Identification, Reporting and Escalation

- AEPSC has established mechanisms for the identification,
reporting and escalation of problems affecting the quality
of safety-related items to a level of. management whereby
satisfactory resolutions can be obtained.

Nuclear Operations . l

The AEPSC Vice President - Nuclear Operations (Manager of Nuclear
Operations), reporting to the AEPSC Senior Executive Vice President -
Engineering and Construction, is responsib]e for ﬁﬁéﬂé;"“”;; i
rius-}»é,a'z;%;epwerégms’.e;,iis;-;s:o@msed«of«th

e e R R xkr ;

Nuc?eahMPlant Organzzatxon.

oG n e NV K e

.

dspansiblasfayithe

SR e

Theé
- fallowingsi

= AEPS aNuclearzO grations:| Departmentz(NOB)

2 s

- Formulate policies and practices relative to safety, licensing,
operation, maintenance, fuel management, and radiological support.

- Provide the Plant Manager with the technical and managerial
guidance, direction and support to ensure the safe operation of
the plant

> -'?:-“3

e éswfs,:.,i Fiin
- Ma1nta1n 11a1son with the AEPSC Director - Quality Assurance.

- Implement the requirements of the AEPSC QA Program.

- Maintain knowledge of the latest safety, licensing, and regulatory
requirements, codes, standards, and federal regulations applicable
to the operation of Cook Nuclear Plant. *
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Accomplish the procurement, economic, technical, licensing and
quality assurance activities dealing with the reactor core and its
related fuel assemblies and components.

Prepare bid Specifications, evaluate bids, and negotiate and
administer contracts for the procurement of all nuclear fuel and
related components and services. '
Maintain a special nuclear material accountability system.

Provide analyses to support nuclear steam supply system
operation,including reactor physics, fuel economics, fuel
mechanical behavior, core thermal hydraulic and LOCA and non-LOCA
transient safety analysis and other analysis activities as
fequested, furnish plant Technical Specification changes and other
licensing work, and participate in NRC and NSDRC meetings as
required by these analyses. -
Perform reactor core operation follow-up activities and other
reactor core technical support activit{es as requested, and
arrange for support from the fuel fabricator, when needed.
Contract for, and provide technical support for, disposal of both
high Tevel and low level radioactive waste.

Coordinate the development of neutronics and thermal hydraulic
safety codes and conduct safety analyses.

Conduct studies of the Cook Nuclear Plant licensing bases to
determine the optimal changes to support unit operations at a
lower primary pressure and temperature.

Coordinate NOD computer ébde development, and provide the
interface control for NOD with the AEPSC Information System
Department and Cook Nuclear Plant. |

Obtain and maintain the NRC Operating License and Technical
Specifications for the Cook Nuclear Plant. '

Act as the communication link between the NRC, AEPSC, and the
plant staff.

Perform and coordinate efforts involved in gathering information,
performing calculations and generic studies; preparing criteria,
reports, and responses; reviewing items affecting safety; and
interpreting regulations. .
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Review, coordinate, and resolve all matters pertaining to nuclear 0

safety between Cook Nuclear Plant and AEPSC. This includes, but
is not limited to: the review of certain plant design changes to
ensure that the requirements of 10CFR50.59 are met; the
preparation of safety evaluations, or reviews, for any designated
subject; the preparation of changes to, and appropriate
interpretation of, the plant Technical Specification submittals of
license amendments; and the analysis of plant compliance with
regulatory requirements.

Primary corporate contact for most oral and written communication
with the NRC. ’ |
Provide support in key areas of expertise, such as nuclear
engineering, probabilistic analysis, thermohydraulic analysis,
chemical engineering, mechanical engineering, electrical
engineering, and technical writing.

Interface with vendors and other outside organizations on matters
connected with the nuclear steam supply system and other areas
affecting the safe design and operation of nuclear plants.
Participate, as appropriate, in the review of nuclear plant
operating experiences, and relate those experiences to the design
and safe operation of Cook Nuclear Plant. :

Review, evaluate, and respond to NRC requests for information and
NRC notifications of regulatory changes resuiting in plant
modifications or new facilities. Such responses are generated in
accordance with appropriate AEPSC Administrative Procedures.
Develop, specify, and/or review conceptual nuclear safety criteria .
for Cook Nuclear Plant in accordance with established regulations.

This includes all information contained in the FSAR, as well as
specialized information such as environmental qualification and

seismic criteria.

Review and evaluate performance requirements for systems,

equipment and materials for compliance with specified safety

criteria. ﬂ

Review, on a conceptual basis, plant reports and proposed plant
safety-related design changes, to the extent that they are related ‘
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improvements, the ALARA program, the radiation monitoring system,
the environmental radiological monitoring and sampling program,
dose and shielding analysis, radiochemistry review, {#plications

B s St

afiifederalifvagulationsy and meteorological monitoring.
Cook Nuclear Plant and corporate emergency planning, including
procedure development, exercise scheduling, facility procurement
and maintenance, and the liaison with off-site emergency planning
groups, such as FEMA and the Michigan State Police.

‘Review federal codes and regulations as they relate to the
development, implementation, revision and distribution of the
Modified Amended Security Plan (MASP).

Interface with the plant's security department providing support
for the security plan, reviewing security facilities, maintaining
security document files, and developing the employee fitness for
duty/background screening program.

Provide Nuclear General Employee Training (NGET) for AEPSC
personnel.

Coordinate the development of training for AEPSC personnel who
support the operation and maintenance of Cook Nuclear Plant,
ensuring a unified .training program meeting annual goals and
objectives. .
PAnEicipate; onstie ALARAYCommiLtee™

Prepare responses to the NRC on radiological, emergency planning
and security issues.

Serve as technical advisors on plant audits.

Remain cognizant of current decommissioning practices and
developments.

compr} se.si,;gi..grzg .."..‘.T;..’.‘.é
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to the ultimate safe operation of the plant, for compliance with
safety regulations, plant Technical Specifications, the Updated
FSAR design basis, and with any other requirements under the
Operating License, to determine if there are any unreviewed safety
questions as defined in 10CFR50.59.

Perform reviews of Problem Reports and 10CFR21 reviews in
accordance with corporate requirements. '

Operate the Action Item Tracking System (AIT) for AEPSC internal
commi tment tracking.

Coordinate design changes for the Cook Nuclear Plant, acting as a
focal point within AEPSC. This program primarily involves project
- management responsibilities for scheduling and implementing
Request for Changes (RFCs), and includes extensive interfacing
with engineering, design, construction, .and Cook Nuclear Plant.
Provide working-level coordination with the Institute of Nuclear
Power Operations (INPO) ip.thes areas"oﬁmlNPOQtraxniu g iseminansy
andzworkshopsy This effort includes providing AEPSC access to
INPO resources, such as NUCLEAR NETWORK and Nuclear Plant
Reliability Data System (NPRDS), and effectively integrating AEPSC
and Cook Nuclear Plant efforts towards utilizing INPO
recommendations contained in operating experience reports to
improve Cook Nuclear Plant performance.

Coordinate daily communication with the Cook Nuclear Plant,
provide AEPSC management with a daily plant status report, and
make presentations to senior management at regular]y scheduled
construction staff meetings.

Process incoming vendor information.

Coordinate operations within AEPSC that support the Cook Nuclear
Plant Facility Data Base (FDB).

Contribute to the annual FSAR updates through reviews of Licensee
Event Reports, design changes and the Annual Operating Report.
Radiological, emergency and security planning. )
Corporate support of the Cook Nucléar P]ant's radiation protection

........

radiological aspects of design changes modifications or capital
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The Plant Manager reports functionally and administratively to the AEPSC
Vice President - Nuclear Operations (Manager of Nuclear Operations) and
is responSIble for the Cook Nuc]ear Plant activities (Figure 1.7-5).

»

The Cook Nuclear Plant organization is responsible for the following:

- Ensure the safety of all facility employees and the general public
relative to general plant safety, as well as radiological Eafety,
by maintaining strict compliance with plant Technical
Specifications, procedures and instructions.

- Recommend facilit& engineering modification and initiate and
approve plant improvement requisitions.

- Ensure that work practices in all plant departments are cons1stent
with regu]atory standards, safety, approved procedures, and plant
Technical Specifications.

- Provide membership, as required, on the PNSRC.

- Maintain close working relationships with the NRC, as well as
local, state, and federal government regulatory officials
regarding conditions-which could affect, or are affected, by Cook
Nuclear Plant activities.

- Set up plant load schedules and arrange for equipment outages.
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Develop and efficiently implement all site centralized training “
activities.

Administer the centralized facility training complex, simulator,
and programs ensuring that program development is consistent with
the systematic approach to training, maintain INPO accreditations,
regulatory and corporate requirements.

Ensure that human resource activities include employee support
programs (i.e., fitness for duty) consistent with INPO/NUMARC
guidelines, company policies, and regulatory requirements and
standards. - .

Administer the NRC approved physical Security Program in
compliance with regulatory stdhdards, Modified Amended Security
Plan (MASP), and company policy.

Supervise, plan, .and direct the activities related to the
maintenance and installation of all Cook Nuclear Plant equipment,
structures, grounds, and yards.

Prepare and maintain records and reports pertinent to equipment
maintenance and regulatory agency requirements. ‘
Administer contracts and schedule outside contractors' work .
forces.

Enforce and coordinate Cook Nuclear Plant regulations, procedures,
policies, and objectives to assure safety, efficiency,

and continuity in the operation of the Cook Nuclear Plant within
the limits of the operating license and the Technical
Specifications and formulation of related pol{cies and procedures.
Plan, schedule, and direct activities relating to the operation of
the Cook Nuclear Plant and associated switchyards; cooperate in
planning and scheduling of work and procedures for refueling and
maintenance of the Cook Nuclear Plant; and direct and coordinate
fuel loading operations.

Review reports and records, direct general inspection of operating
conditions of plant equipment, and investigate any abnormal
conditions, making recommendations for repairs. Establish and
administer equipment clearance procedures consistent with company,
plant, and radiation protection standards; authorize and arrange

»
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for equipment outages to meet normal or emergency conditions.
Provide the shift operating crews with appropriate procedures and
instructions to assist them in operating the Cook Nuclear Plant
safely and efficiently.

Approve operator training programs administered by the Cook
Nuclear Plant Training Department designed to provide operating
personnel with the knowledge and skill required for safe operation
of the facility, and for obtaining and holding NRC operator
licenses. Coordinate training programs in plant safety and
emergency procedures for Cook Nuclear Plant Operating Department
personnel to ensure that each shift group will function properly
in the event of injury of personnel, fire, nuclear incident, or
civil disorder.’

Advance planning and overall conduct-of scheduled and forced
outages, including the scheduling and coordination of all plant
activities associated with refueling, preventive maintenance,
corrective maintenance, equipment overhaul, Technical
Specification surveillance, and design change installations.
Coordinate all Cook Nuclear Plant activities associated with the
initiation, review, approval, engineering, design, production, |
examination, inspection, test, turnover, and close out of design
changes. , .

Develop and implement an effective Quality Contro]i(QC) Program.
This encompasses, but is not limited to, the planning and
directing of quality control activities to assure that industry
codes, NRC regulations, and company instructions and policies
regarding quality control for Cook Nuclear Plant are implemented,
qualified personnel perform the work, and that these activities
are properly documented. ’

Prepare reports of reportable events which are mandated by the NRC
and the Technical Specifications. ,

Direct the activities of contractor QC/nondestruct}ve examination
(NDE) personnel assigned to the Safety and Assessment Department
and provide inspections of work performed.
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Prepare statistical reports utilized in NRC Appraisal Meetings and ‘

Enforcement Conference.

Coordinate the efforts of outside agencies,. such as American
Nuclear Insurers (ANI), INPO, and third-party inspector programs.
Maintain knowledge of developments and changes in NRC
requirements, industry standards and codes, regulatory compliance
activities, and quality control disciplines and techniques.

. Stop plant operation in the event that conditions are found which *
are in violation of the Technical Specifications or adverse to
quality.

Maintain and renew qccreditaiion of training programs.
Qualification and certification of I&M personnel performing
inspections or tests of major modifications and non-routine
maintenance to the requirements of Regulatory Guide 1.5-and ANSI
N45.2.6, except as noted in Appendix B hereto, item 9.
Qualification and certification of I&M NDE personnel to the
requirements of the AEP NDE Manual.

Qualification of I&M personnel performing inspection of normal
operating activities to ANSI N18.1. ‘

Proper certification of contractor‘inspection, test and
examination personnel in accordance with Regulatory Guide 1.5,
ANSI N45.2.6, ASME B&PV Code and/or SNT-TC-1A, as applicable.
Perform peer inspections of work comp]etéd by I&M personnel by
independent persons qualified to ANSI N18.7.

Conduct of the Inservice Inspection (ISI) Program.

Procurement, receiving, quality control receipt inspection,
storage, handling, issue, stock level maintenance, and overall

control of stores items.

Provide material service and support in accordance with policies

and procedures required by AEP Purchasing and Stores, AEPSC QA,

and the NRC, which are administered and enforced in a total effort

to ensure safety and plant reliability.

Plan and direct engineering and technical studies, nuclear fuel

management, equipment performance, instrument and control

maintenance, on-site computer systems, Shift Technical Advisors, P
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and emergency planning for ;he Cook Nuclear Plant. These
activities support daily on-site operations in a safe, reliable,
and efficient manner in accordance with all corporate policies,
applicable laws, regulations, licenses, and Technical
Specification requirements.

Implement station performaﬁce testing and monitor programs to
ensure optimum plant efficiency.

Direct programs related to on-site fuel management and reactor
core physics testing, and ensure satisfactory compietion.
Establish testing and preventive maintenance programs related to
station instrumentation, electrical systems, and computers.
Recommend alternatives to Cook Nuclear Plant operation, technical
or emergency procedures, and design of equipment to improve safety
of operations and overall plant efficiency.

Implement the corporate Emergencj Plan as it pertains to the Cook
Nuclear Plant site. o

Provide technical and engineering services in the fields of
chemistry, radiation protection, ALARA, and environmental in
support of the safe operation of the plant qnd the health and
safety of the employees and the public.

Department of the Cook Nuclear Plant in support of operations and
maintenance.

Establish chemistry, radiochemistry, and health phy;ics criteria
which ensure maximum equipment life, and the protection of the
health and safety of the workers and the public. |
Establish sampling and analysis programs which ensure the
chemistry, radiochemistry, and health physics criteria are within
the established criteria.

Establish and direct investigations, responses, and corrective
actions when outside the established criteria.

Administer and direct the Cook Nuciear:Plant's radioactive waste
programs, including volume reduction, packaging and shipping.
Administration of the QA Records Program.

Maintain the Cook Nuclear Plant Facility Data Base.
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Project Management and Construction Department

3

The AEPSC Vice President - Project Management and Construction,
reporting to ‘the AEPSC Senior Executive Vice President - Engineering and
Construction, is responsible for the Project Management and Construction
Department.

Reporting to the AEPSC Vice President - Project Management and
Construction are the following:

- Site Construction Manager, reporting administratively to the
AEPSC Vice President - Project Management and Construction,

.......

The Project Management and Construction Department is responsible for
the following: :

- Administer and implement construction job orders issued by
the Cook Nuclear Plant organization for major
modifications,replacement and maintenance work with outside
contractors.

- Administer and monitor contractor's industrial safety
programs and performance.

- Administer human resources' functions for site construction
organization.

- Manage construction labor relations with the International
Building and Construction Trades Unions.

- Scope, bid, recommend awards and administer construction
labor and services contracts.

- Plan, organize and control major construction projects, as
assigned by the AEPSC Senjor Executive Vice President -
Engineering and Construction.

- Maintain cognizance on matters pertaining to the Cook
Nuclear Plant and corporate emergency response organization.

- Prepare i construction labor estimates,
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Provide constructability guidance when requested in support
of engineering and design changes.
Participate on the Nuclear Safety Design Review Committee.

Purchasing and Stores Department (not charted)

The AEPSC Executive Vice President - Operations, reporting to the AEPSC
PrésidentidndiChiefiOperating 0fficéry is responsible for the Purchasing
and Stores Department through the AEPSC Vice President - Purchasing -and

Materials Management.

The Purchasing and Stores Department is responsible for the following:
- Procurement of safetyzrelated items from only qualified and

approved suppliers.
- Provide supervision to Cook Nuc]ear Piant Purchasing Section.

T A sy e

and include these descriptions in the Cook Nuc]ear P]ant 1nventory
catalog, including necessary communications with suppliers,
cognizant engineers, the Cook Nuclear Plant Stores Supervisor and
other appropriate personnel.
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- Prepare and issue requests for quotations, contracts, service

P A AR

orders and purchase orders for 53fe§¥ma§l§E%Q items.

- Establish a system to implement corrective action as described in
the AEPSC,General Procedures for the Cook Nuclear Plant.

- Establish a system of document keeping and transmittal.

- Establish a system of document control for controlled procedures,

instructions, and purchasing documents for Safét¥=yeTited items.
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1.7.2.

- The maintenance and control of selected standard procurement
document phrases as identified by .the Director - Quality

Assurance, or designee.

- Conduct training sessions involving purchasing personnel and
others on an annual basis, or more frequently, as required, and
ascertain that training sessions include complete responsibilities
associated with the purchase of safety-related items.

QUALITY ASSURANCE PROGRAM
1 SCOPE

Policies that define and establish the Cook Nuclear Plant QA Program are
summarized in the individual sections of this document. The program is

implemented through procedures and instructions responsive to provisions

of the QAPD, and will be carried out for the life of the Cook Nuclear
Plant.

Quality assurance controls apply to activities affecting the quality of
safety-related structures, systems and components to an extent based on
the importancefof those structures, systems, components, etc., (items)
to safety. Such activities are performed under controlled conditions,
including the use of appropriate equipment, environmental conditions,

. assignmeqt of qualified personnel, and assurance that all applicable

prerequisites have been met.
Safety-related items are defined as items:

- Which are associated with the safe shutdown (hot) of the reactor;
or.isolation of the reactor; or maintenance of the integrity of
the reactor coolant system pressure boundary.

_ OR

- Whose failure might cause or increase the severity of a design
basis accident as described in the Updated FSAR; or Tead to a
release of radioactivity in excess of 10CFR100 guidelines.
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In general, items are classified as safety—re]ateg if they are: Seismic
Class I, or Electrical Class 1E; or associated with the Engineered
Safety Features Actuation System (ESFAS); or associated with the Reactor
Protection System (RPS).

A special QA Program has been implemented for Fire Protection items
(Section 1.7.19 herein).

The QA Program also includes provision for Radwaste QA in accordance
with the requirements of 10CFR71, part H.

QA Program status, scope, adequacy, and compliance with 10CFR50,
Appendix B, are regularly reviewed by AEPSC management through reports,
meetings, and review of audit results.

The implementation of the QA Program may be accomplished by AEPSC and/br
Indiana Michigan Power Company or delegated in whole or in part to other
AEP System companies or outside parties. However, AEPSC and/or Indiana
Michigan Power Company retain full responsibility for all activities
affecting safety-related items. The performance of the delegated
.organization is evaluated by audit or surveillances on a frequency
commensurate with their scope and importance of‘éssigned work.

1.7.2.2 IMPLEMENTATION
1.7.2.2.1

TheiChairman:ofa
stated in a signed, formal "Statement of Policy", that it is the
corporate policy to comply with the provisions of applicable codes,
standards and regulations pertaining to quality assurance for nuclear
power plants as required by the Cook Nuclear Plant operating 1iqenses.

The statement makes this QAPD and the associated implementing procedures

and instructions mandatory, and requires compliance by all responsible
organizations and individuals. The statement also identifies the
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management positions within the companies vested with responsibility and «

authority for implementing the program and assuring its effectiveness.

1.7.2.2.2

The QA Program at AEPSC and the Cook Nuclear Plant consist of controls
exercised by organizations responsible for attaining quality objectives,
and by organizations responsible for assurance functions.

The QA Program effectiveness is continually assessed through management
review of various reports, NSDRC review of the QA audit program, and
shall also be periodically reviéwed by independent outside parties as
deemed necessary.by management.

The QA Program described in this QAPD is intended to apply for the life
of the Cook Nuclear Plant.

The QA Program applies to activities affecting the quality of safety- O
related structures, components, and related consumables during plant

operation, maintenance, testing, and all design changes. Safety-related
structures, systems and components are identified in the Facility Data

Base and other documents_which are developed and maintained for the

plant. ‘

As deemed necessary by the AEPSC Difector - Quality Assurance, or the
Plant Manager, applicable portions of the QA Program controls will be
applied to nonsafety-related activities associated with the
implementation of the QA Program.to ensure that commitments are met
(e.g., off-site records storage, training services, etc.).

1.7.2.2.3

This QAPD, organized to present the QA Program for the Cook Nuclear
Plant in the order of the 1 criteria of 10CFR50, Appendix B, states
AEPSC policy for each of the criteria and describes how the controls .
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pertinent‘to each are carried out. Any changes made to this QAPD that
do not reduce the commitments previously accepfed by the NRC must be
submitted to the NRC at least annually. Any changes made to this QAPD
that do reduce the commitments previously accepted by the NRC must be
subﬁitted to the NRC and receive NRC approval prior to implementation.
The submittal of the changes described above shall be made in accordance
with the requirements of 10CFR50.54.

The program described in this QAPD will not be intentionally changed in .
any way that would prevent it from meeting the criteria of 10CFRSQ,
Appendix B and other applicable operating license requirements.

2.4

Documents used for implementing the provisions of this QAPD include the
following:

Plant -Manager Instructions (PMIs) establish the policy at the plant for
compliance with specified criteria, and assign reSponsibility to the

various departments, as required, for implementation. PlantiManages
Procediiness (PHPS)Y: Department Head Procedures (DHPs); and in-some cases
Department- Head Instruétions (DHIs), have been prepared to describe the
detailed activities required to‘support safe and effective plant

operation as per the PMIs.

The PMIs are reviewed by AEPSC QA for concurrence that they will
satisfactorily implement regulatory requirements and commitments. PHIS
andiPUPS are reviewed by the PNSRC prior to approval by the Plant
Manager.
sthehdepartiientsiprion ta approvaliby
?DHPshandynnls*that mighteinvolveian
in:10CERS0E59 e reVigwediby
Figination?
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1.7.2.

AEPSC General Procedures (GPs) are utilized to define corporate policies
and requirements for quality assurance, and to implement certain ‘
corporate QA Program requirements. AEPSC division/department and/or

section procedures are also used to implement QA Program requirements.

GPs may also be used to define policies which are nonprocedural in .
nature. )

o PR T .-
PRI Pl T s b
AT 2 P T - SIS

When contractors perform work on-site under their own quality assurance
programs, the programs dre audited for c.apliance and consistency with

the applicable requirements of the Cook Nuclear Plant's QA Program and

the contract, and are approved by AEPSC QA prior to the start of work.

Implementation of on-site contractor's QA programs, will be audited to

assure that the contractor's programs are effective.

205 ‘

Provisions of the QA Prograﬁ for the Cook Nuclear Plant apply to
activities affecting the quality of safety-related items. Appendix A to
this QAﬁD lists the Regulatory/Safety Guides and ANSI Standards that
identify AEPSC's commitment. Appendix B describes necessary exceptions
and clarifications to the requirements of those documents. The scope of
the program, and the extent to which its controls are applied, are
established as follows:

a) AEPSC uses the criteria specified in the Cook Nuclear Plant
Updated FSAR for identifying structures, systems and components to
which the QA Program applies.

b) This identification process results in the Facility Data Base for

the Cook Nuclear Plant. This Facility Data Base is controlled by
authorized personnel. Facility Data Base items are determined by
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engineering analysis of the function(s) of plant items in relation
to safe operation and shutdown.

‘ The extent to which controls specified in the QA Program are
applied to Facility Data Base items is determined for each item
considering its relative importance to safety. Such
determinations are based on data in such documents as the Cook
Nuclear Plant Technical Specifications and the Updated FSAR.

.2.6

Activities affecting safety-related items are accomplished under

controlled conditions. Preparations for such activities include

consideration of the following:

a) Assigned personnel are qualified.

b)' Work has been planned to applicable engineering and/or Technical
Specifications.

. ) Specified equipment and/or tools are available.
“ d) Items are in an acceptable status.
e) Items on which work is to be performed are in the proper condition

for the task. .

f) Proper approved instructions/procedures for the work are available
for use. '

g) Items and facilities that could be damaged by the work have been
drotected, as required.

h) Provisions have been made for special controls, processes, tests
and verification methods.

1‘7'2.2.7
Responsibility and authority for planning and implementing

indoctrination and training of AEPSC and Cook Nuclear Plant staff
personnel are specifically des%gnatgd, as follows:
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a) The training and indoctrination program provides for on-going
training and periodic familiarization with the QA Program for the
Cook Nuclear Plant.

b) Personnel who perform inspection and examination functions are
' qualified in accordance with requirements of Regulatory Guide 1.8,
ANSI N18.1, Regulatory Guide 1.58, ANSI N45.2.6, the ASME B&PV
Code, or SNT~TC-1A, as applicable, and with exceptions as noted in
Appendix B hereto.

.c) AEPSC QAD auditors are qualified in accordance with Regulatory .
Guide 1.146 and ANSI N45.2.23.

d) Personnel assigned duties.such as special cleaning processes,
welding, etc., are qualified in accordance with applicable codes,
standards, regulatory guides and/or plant procedures.

e) The training, qualification and certification program includes, as
applicabie, provisions for retraining, reexamination and
recertification to ensure that proficiency is maintained.

f) Training, qualification, and certification records including
documentation of objectives, waivers/exceptions, attendees and
dates of attendance, are maintained at least as long as the
personnel involved are performing activities to which the
training, qualification and certification is relevant.

g) Personnel responsible for performing activities that affect
safety-related itemé are instructed as to the purpose, scope and
implementation of the applicable manuals, instructions and
procedures.

Management/supef*isory personnel receive functional training to the
level necessary to plan, coordinate and administer the day-to-day
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1.7.3.

verification activities of the QA Program for which they are
responsible.

Training of AEPSC and Cook Nuclear Plant personnel is performed
employing the following techniques, as applicable: 1) on the job and
formal training administered by the department or section the individual
works for; 2) formal training conducted by qualified instructors from
the Cook Nuclear Plant Training Department or other entities (internal
and external to the AEP System); and 3) formal, INPO accredited training
conducted by the Cook Nuclear Plant Training Department. Records of
training sessions for such training are maintained. Where personnel
qualifications or certifications are required, these certifications are
performed on a scheduled basis (consistent with the appropriate code or
standard).

Cook Nuclear Plant employees receive introductory training in quality
assurance usually within the first two weeks of emp]oyment. In
addition, AEPSC personnel receive training prior to being allowed
unescorted access to the plant. This training includes management's
policy for implementation of the QA Program through Plant Manager and
Department Head Instructions and Procedures. These instructions also
include a description 6f the QA Program, the use of instructions and
procedures, personnel requirements for procedure compliance and the
systems and components controlled by the QA Program.

DESIGN CONTROL
1 SCOPE

Design changes are accomplished in accordance with approved design.
Activities to develop such designs are controlled. Depending on the
type of design change, these activities include design and field
engineering; the performance of physics, seismic, stress, thermal,
hydraulic and radiation evaluations; update of the FSAR; review of
accident analyses; the development and control of a§sociated computer
programs; studies of material compatibility; accessibility for inservice
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’ inspection and maintenance; determination of quality standards; and
‘ requiremeni‘, for equipment qualification. The controls apply to
preparation and review of design documents, including the correct
translation of applicable regulatory requirements and design bases into
design, procurement and procedural documents.
|
|
\

1.7.3.2 IMPLEMENTATION
1.7.3.2.1

Design changes are controlled by procedures and instructions and are
reviewed as required by 10CFR50.59 and:the TechinicaliSpecificationss l

Safety-related design changes are accomplished by one of two separate
processes: Minor Modification (MM), or Request for Change (RFC). Those
that do not alter the intended function of the item and can be
determined by judgement to have a minimal overall impact on the item
~being modified may be implemented via the MM process. All other safety-
related design changes, that are not appropriate for MM processing, are
‘ imp]ementéd via the RFC process.
In cases where design changes could be deemed to be within the scope of
RFCs or MMs solely due to possible insignificant adverse seismic
effects, the change may be implemented via the Plant Modification (PM)
process.

In the case where safety-related items are involved and the change
introduces only insignificant adverse seismic effects, the change may be

implemented via the Plant Modification (PM) process.

1.7.3.2.2 |

Designichanges are reviewed to determine their impact on nuclear safety I

and to-determine if the proposed changes involve an unreviewed safety |
question as defined by 10CFR50.59. If a design change were to involve
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an unreviewed safety question, it would not be approved for
implementation until the required NRC approval was receivgd.

RFCs (except those requiring emergency processing), MMs and PMs (having
only insignificant seismic effect on safety items) are reviewed and
approved prior to implementation, as a minimum, by the cognizant AEPSC

sectioniandiPIaRY: Managek A The: PNSRCEAT Suive v BN LHOSEERECS I IS A
pursianEEEs

PMs:forawhiehisafety; evaluationsyarésdeened necessdary s ke
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[REXE TR SR A A G S R T e RO DA K RSt

R S A

2.3

- For RFCs, the Change Control Board established within AEPSC provides an

1.7.3.

additional review and approval level. The Change Control Board is
comprised of members of the Engineering, Design, Nuclear Operations and
QA organizations within AEPSC, and is supplemented by other AEPSC
organizations or individuals,‘as rgquired.

The cognizant member of the Change Control Board assigns a lead engineer
for each RFC. The lead engineer is responsible for coor&inating the RFC’
activities within AEPSC and maintaining close interface with §§g§§§§i§§
Endineering:Siipport ProjéctiErigingering. -

2.4

Proposed RFCs which require emergency processing are originated at the
plant, reviewed by the PNSRC, and approved by the Plant Manager. Cook
Nuclear Plant management then contacts the AEPSC NOD, and other AEPSC
management,kas required, describes the change requested, and implements
the change only after receiving verbal AEPSC management authorization to
pfoceed.‘ These reviews and approvals are documented and become a part
of the RFC Packet.
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1.7.3.

1.7.3.

1.7.3.

When RFCs or MMs involve design interfaces between internal or external
design organizations, or across technical disciplines, these interfaces
are controlled. Procedures are used for the review, approval, release,
distribution and revision of documents involving design interfaces to

'ensure that structures, systems and components are compatible

geometrically and functionally with processes and the environment.

Lines of communication are established for controlling the flow of
needed design information across design interfaces, including changes to
the information as work progresses. Decisions and problem resolutions
involving design interfaces are made by the AEPSC organization having
responsibility for engineering direction of the design effort.

2.6

‘Checks are performed and documented to verify the dimensional accuracy

and completeness of design drawings and spec}fications.

2.7

RFC design document packages are audited by AEPSC QA to assure that the
documents have been prepared, verified, reviewed and approved in
accordance with company procedures.

2.8

The extent of, and methods for, design verification are documented. The
extent of design verification performed is a function of the importance
of the item to safety, design complexity, degree of standardization, the
state-of-the-art, and similarity with previously proven designs.

Methods for design verification include evaluation of the applicability
of standardized or previously proven designs, alternate calculations,
qualification testing and design reviews. These methods may be used
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singly or in combination, depending on the needs for the design under

consideration.

When design verification is done by evaluating standardized or
previously proven designs, the applicability of such designs is
confirmed. Any differences from the proven design are documented and’
evaluated for the intended application.

Qualification testing of prototypes, cpmponents, or features is used

when the ability of an item to perform an essential safety function
cannot otherwise be adequately substantiated. This testing is performed
before plant equipment installation, where possible, but always before
reliance upon the item to perform a safety-related function.
Qualification testing is performed under conditions that simulate the
most adverse design conditions, considering all relevant operating
modes. Test requirements, procedures and results are documented.

'Results are evaluated to assure that test requirements have been

satisfied. Design changes shown to be necessary through testing are
made, and any necessary retesting or other verification is performed.
Test configurations are clearly documented.

Design reviews are performed by multi-organizational or
interdisciplinary groups, or by single individuals. Criteria are
established to determine when a formal group review is required, and
when review by an individual is sufficient.

Procedures require that minor design changes accomplished by the MM
process also receive formal design verification. Applicable design
verification activities shall be complefed prior to declaring the design
change, or portion thereof, operational.

2.9

Persons representing app]icab]e technical disciplines are assigned to
perform design verifications. These persons are qualified by
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appropriate education or experience, but are not directly responsible
for the design. The designer's immediate supervisor may perform the
verification, provided that:

1) The supervisor is the only technically qualified individual.
or o
2) The supervisor has not specified a singular design approach, ruled
out design considerations, nor established the design inputs.
and

3) The need is individually documented and approved in advance by the
supervisor's mandagement.
~ and ‘
4) Regularly scheduled QA audits verify conformance to previous items
1 through 3. :

Design verification on safety-related design changes shall be completed
prior to declaring a design change, or portions thereof, operational.

2.10

Wigicoardindted onysitesby AEPSCESIEE

AR

;;;;;

Engzneer:ng Support Proaeggﬁgqunegggng. Material to perform the design
change must meet the specifications established for the original system,
or as specified by the lead engineer. For those design changes where
testing after completion is required, the testing documentation is
reviewed by the organization performing the test and, when specified, by
the AEPSC lead engineer or other cognizant engineer(s). Further,
completed design changes are audited/surveilled by AEPSC QA following

installation and testing.

2.11

Changes to design gocuments, including field changes, are reviewed,
approved and controlled in a manner commensurate with that used for the
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1.7.3.

1.7.3.

1.7.4

1.7.4.

1.7.4.

original design. Such changes are evaluated for impact. Information on
approved changes is transmitted to all affected organizations.

2.12

Error and deficiencies in, and deviations from, approved design
documents are identified and dispositioned in accordance with
established design control and/or corrective action procedures.

2.13

Established design control procedures provide for:

1) controlied submission of design changes, oL
2) engineering evaluation, -

3) review for impact on nuclear safety,

4) audit by AEPSC QA,

5) design modification,

6) AEPSC managerial review, and
7) approval and record keeping for-the implemented design
change.

PROCUREMENT DOCUMENT. CONTROL
1 SCOPE

Procurement documents define the characteristics of item(s) to be
procured, identify applicable regu]ato?y and industry codes/standards
requirements, and specify supplier QA Program requirements to the extent
necessary to assure adequate quality.

2 IMPLEMENTATION

1.7.4.2.1

Procurement control is established by instructions and procedures.
These documents’require that purchase documents be sufficiently detailed
to ensure that purchased materials, components and services associated
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with safety-related structures or systems are: 1) purchased to
specification and code requirements equivalent to those of the original
equipment or service (except when the Code of Federal Regulations
requires upgrading), 2) properly documented to show compliance with the
applicable specifications, codes and standards, and 3) purchased from
vendors or contractors who have been evaluated and deemed qualified, or

by the Commercialigrade.dedication:process? ,

Procedures establish the review of procurement documents to determine
that: quality requirements are correctly stated, inspectable and
controliable; there are adequate acceptance criteria; and procurement
documents have been prepar'ed, reviewed and approved in accordance with
established requirements.

The manager of the originating group, with support of the cognizant
AEPSC engineering group, is responsible for assuring that applicable
requirements are set forth in procurement documents.

The Cook Nuclear Plant may request assistance of AEPSC cognizant
engineers in any procurement activity. .

1.7.4.2.2

The Facifity Data Base, in conjunction with other sources, is used for
equipment safety classification and procurement grade. AEPSC
specifications are used:to determine requirements, codes or standards
that items must fulfill, and define the documentation that must
accompany the item to the plant.

Procurement documents for safetyére]ated items and services are reviewed |
to ensure that: correct classification is made; the requirements are
properly stated; and that measures have been, or will be, implemented to
assure the requirements are met and adequately provided for.

-
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1.7.4.

Purchase requisitions for new safetyirelated items are initiated by the
cognizant engineering group which establishes initial requirements.

Replacement/spares are purchased to requirements equivalent to the
original unless upgrading is required by Federal Regulations, or deemed
necessary by the cognizant engineering group.

2.3
The contents of procurement documents vary according to the item(s)

being purcﬁased and its function(s) in the Cook Nuclear Plant.
Provisions of this QAPD are considered for application to service’

contractors, also. As applicable, procurement documents include:

a) Scope of work: to be performed.

b) Technical requirements, with applicable drawings, specifications,
codes and standards identified by title, document number, revision
‘and date, with any required procedures, such as special process
instructions identified in such a way as to indicate source and
need. Imposition of guides/standards on AEPSC/I&M suppliers and
subtier suppliers will be on a case-by-case basis depending upon
the item or service to be supplied and upon the degree that
AEPSC/1&M relies on suppliers to invoke guides/standards.
AEPSC/I&M recognizes that certain suppliers have acceptable
10CFRS0, Appendix B QA programs, even through, the suppliers are
not committed to Regulatory Guides or industry standards (e.g.
ANSI N45.2.6.). In those cases, in which suppliers are not
committed to the same guides/standards as AEPSC/I&M, AEPSC/I&M
will assure that (1) the supplier's QA program provides adequate
QA controls, regard]ess of the lack of specific commitment, or (2)
controls will be invoked directly by AEPSC/I&M to assure adequate
quality of items/services received by suppliers.

<) Regulatory, administrative and reporting requirements.

d) Quality requirements appropriate to the complexity and scope of
the work, including necessary tests and/or inspections.
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1.7.4.

1.7.4.

. '1.7.5

1.7.5.

1.7.5,

e) A‘requirement for a documented QA Program, subject to QA review "
and written concurrence prior to the start of work.

f) A requirement for the supplier to invoke applicable quality
requirements on subtier suppliers.

q) Provisions for access to supplier, and subtier suppliers',
facilities and records for inspections, surveillances and audits.
h) Identification of documentation to be provided by the supplier,

the schedule of submittals and documents requiring AEPSC approval.

2.4
The AEPSC QA Division performs audits of procurement documents to assure

that QA Program requirements have been met. These audits are conducted
in accordance with AEPSC QA-Division procedures.

2.5

Changes to procurement documents are controlled in a manner commensurate
with that used for the original documents.

INSTRUCTIONS, PROCEDURES, AND DRAWINGS
1 SCOPE

Activities affecting the quality of safety-related structures, systems
and components are accomplished using instructions, procedures and
drawings appropriate to the circumstances, including acceptance criteria
for determining if an activity has been satisfactorily comﬁ]eted.

2 IMPLEMENTATION

1.7.5.2.1

Instructions and procedures incorporate: 1) a description of the
activity to be accomplished, and 2) appropriate quantitative (such as
tolerances and operating limits) and qualitative (such as workmanship
and standards) acceptance criteria sufficient to determine that the
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The PMIs have been classified into the following series:

1000 Personneliselectiont PNSRCEProcedures

2000 Administration - Document Control Security, Training, Records,

) :lnternalpC]ean1aness,“5pzPLhResponse,<Standzng ordersm
Correctivepnaintenance.

+ 3000 Procurement, Receiving, Shipping and Storage

1.7.5.

4000 Operations, Fuel Handling, Surveillance Testing, Jé&$tiControls

5000 Maintenance, Repair, Modification, Special Processes, EQ and ISI
ContralsofiContractors

6000 Technical - Chemistry/Radiological Controls, RadiationiPratection;
Performance/Engineering Testing, and Instrument and Control
Maintenance and Calibration, Measuring: andgTest%Equ1pment

7000 Qua11ty Assurance, Quality Control Program and Condition/Problem
Reporting

Instructions' and procedures identify the regulatory requirements and
commitments which pertain to the subject-that it will control and
establish responsibilities for implementation. Instructions and
procedures may either provide the guidance necessary for the development
of supplemental instructions and/or procedures to implement their
requirements, or provide comprehensive guidance based on the subject
matter.

2.4

Cook Nuclear Plant drawings are produced, controlled and distributed
under the control of AEPSC and the Cook Nuclear Plant. AEPSC design
drawings are produced by, or under the control of, the AEPSC Nuclear
Endineering:Depaniment under a set of procedures which direct their

development and review. These procedures specify requirements for
inclusion of quantitative and qualitative acceptance criteria. Specific
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1.7.5.

1.7.5.

-,

activity has been satisfactorily accomp]nished. Hold points for "

inspection are established when required.

Instructions and procedures pertaining to the specification of, and/or
implementation of, the QA Program receive ﬁu]tip]e reviews for technical
adequacy and inclusion of appropriate quality requirements. Top tier
instructions and procedures are reviewed and/or approved by AEPSC QA.
Lower tier documents are reviewed and approved, as a minimum, by
management/supervisory personnel trained to the level necessary to plan,
coordinate and administer those day-to-day verification activities of
the QA Program for which they are responsibie.

Special procedures may be issued for activities which have short-term
applicability.

2.2

AEPSC activities relative to the Cook Nuclear Plant are outlined by
procedures which provide the controls for the implementation of these
activities. AEPSC has two categories of QA Program implementation

‘procedures:-

1) General Procedures (GPs) which are applicable to all AEPSC
divisions and departments involved with Cook Nuclear Plant.

2) Organization procedures which apply to the specific division,
department or section involved.

2.3

Activities at the Cook Nuclear Plant are controlled using plant
procedures.
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1.7.5.

1.7.6

1.7.6.

drawings are reviewed and approved by the cognizant engineering

AEPSC has stationed an on-site design staff to provide for the revision
of certain types of design drawings to reflect as-built conditions.

2.5

Complex Cook Nuclear Plant procedures are desigﬁated as "In Hand"
procedures. Examples of "In Hand" procedures are those developed for
extensive or complex jobs where reliance on memory cannot be trusted.
Further, those procedures which describe-a sequence which cannot be
altered, or require the documentation of data during the course of the
procedure, are considered. "In Hand" procedures are designated as such
by double asterisks (**) which precede the procedure number on the cover
sheet, all pages and attachments of a procedure and the corresponding
index.

DOCUMENT CONTROL
1 SCOPE

Documents controlling activities within the scope defined in 1.7.2
herein are issued and changed according to established procedures.
Documents such as instructions, procedures and drawings, including
changes thereto, are reviewed for adequacy, approved for release by
authorized personnel, and are distributed and used at the location where
a prescribed activity is performed.

Changes to controlled documents are reviewed and approved by the same
organizations that performed the original review and apprbval, or by
other qualified, responsible organizations specifically designated in
accordance with the procedures governing these documents. Obsolete or
superseded documents are controlled to prevent inadvertent use.
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1.7.6.2 IMPLEMENTATION
1.7.6.2.1

Controls are established for approval, issue and change of documents in
the following categories:

a) Design documents (e.g., calculations, specifications, analyses)
b) Drawings and related documents :

c) . Procurement documents

d) . Instructions and procedures

e) Updated Final Safety Analysis Report (UFSAR)

f) Plant Technical Specifications

g) . Safeguards documents

1.7.6.2.2

The review, approval, issuance and change of documents are controlled
by:

a) Establishment of criteria to ensure that adequate technical and
quality requirements are incorporated.

b) Identification of the organization responsible for review,
approval, issue and maintenance.

c) Review of changes to documents by the organization that performed
the initial review and approval, or by the organization designated
in acpordancé with the procedure governing the review and approval
of specific types of documents.
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1.7.6.2.3
Documents are issued and controlled so that:

a) The documents are available prior to commencing work. i
b) Obsolete documents are replaced by current documents in a timely
manner,

1.7.6.2.4

Master lists, or equiva]enf controls, are used to identify the current
revision of instructions, procedures, specifications and drawings.
These control documents are updated and distributed to designated
personnel who are responsible for maintaining current copies of the
applicable documents. The distribution of controlled documents is
performed under procedures requiring receipt acknowledgement and in
accordance with established distribution lists.

1.7.6.2.5

In the event a drawing is developed on-site to reflect an as-built
configuration, the marked—up drawing is maintained in the Master Plant
File and all holders of the drawing are issued appropriate notification
to inform them the revision they hold is not current, cannot be used
and, if required, reference must be made to the Master Plant File
drawing.

"1.7.6.2.6

indicate that they cannot be used to opgrate or maintain the facility or
to conduct activities affecting the quality of safety-related items. At
the Cook Nuclear Plant, unless a document is identified as control]ed'
on&>workzng&copy>xon1yf it is ‘automatically assumed that the document is
for information £ use only.
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1.7.7
1.7.7.

- L.7.7.
1.7.7.

CONTROL OF PURCHASED .ITEMS AND SERVICES
1 SCOPE

Activities that implement approved procurement requests for items and
services are controlled to assure conformance with procurement document
requirements. Controls include a system of supplier evaluation and
selection audits, acceptance of items and documentation upon delivery,
and periodic assessment of supplier performance. Objective evidence of
quality that demonstrates conformance with specified procurement
document requirements is available to the Cook Nuclear Plant site_prior
to use of equipdent, material, or services.

2 IMPLEMENTATION

2.1

AEPSC qualifies suppliers and distributors by performing a documented
evaluation of their capability to provide items or services specified by
procurement documents. ‘- Items and services designated as safety-related
are purchased from suppliers whose QA programs have been accepted in
accordance with AEPSC requirements, or from commercial grade suppliers
through the AEPSC dedication program. Suppliers of other items/services
gpeésubjeéi%t&ﬁegq[ggtiopgghdiéééibﬁﬁﬂﬁBdggdﬁqg»h&ﬁé@§5ﬁﬁ§ﬁ€§i¢éﬁ§§
applicablastosthiosesitems/servicasy

Qualification of such suppliers is determined by the AEPSC QA.Division.
In the discharge of this responsibility, the AEPSC QA Division may use
information generated by other utilities. The supplier, or distributor,
must be approved before procurement can be completed. AEPSC is a member
of the Nuclear Procurement Issues Committée (NUPIC), participafes in
joint supplier audits, and shares audit information consistent with
NUPIC requirements. The supplier, or distributor, must be acceptable,
or acceptable subject to foliow—up, before a procurement can be approve
and processed. Additional audits will be conducted, as necessary, to
meet }gquirements.” Acceptance is not complete until it has been
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1.7.7.

1.7.7.

determined that the suppliers' QA program can meet the requirements for
the item(s)/service(s) offered.

2.2

v

For items that are not unique to a nuclear power plant ("Commercial
Grade") where requiremeﬁts cannot be imposed in a practical manner at
the time of procurement, programs for dedication to safety-related
standards are established and accomplished by thé AEPSC cognizant
engineer pribr to the item being accepted for safety-related use.

2.3

In-process audits of suppliers' activities during fabrication,
inspection, testing and shipment of items are performed when deemed
necessary, depending upon supplier qualification status, complexity of
the item(s) being furnished, the items' importance to safety, and/or
previous supplier history. These audits are performed by AEPSC QA. The
cognizant engineer and/or responsible Cook Nuclear Plant personnel may
also participate, if deemed necessary.

2.4

Spare and replacement parts are procured in such a manner that their
performance and quality are at least equivalent to those of the parts
that will be replaced.

a) Specifications and codes referenced in procurement documents for
spare or replacement items are at least equivalent to those for
the original items or to properly reviewed and approved revisions.

b) Parts intended as spares or replacement for "off-the-shelf" items,
or other items for which quality requirements were not originally
specified, are evaluated for performance at least equivalent to
the original. '
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1.7.7.

c) Where quality requirements for the original items cannot be
determined, requirements and controls are established by -
engineering evaluation performed by qualified individuals. The
evaluation assures there is no adverse effect on interfaces,
safety, interchangeability, fit, form, function, or compliance
with applicable regulatory or code requirements. Evaluation
results are documented.

d). Any additional or modified design criteria, imposed after previous
) procurement of the item(s), are identified and incorporated.

2.5

Instructions and procedures address requirements for supplier selection
and control, as well as procurement document control. The PMI on
receipt inspection of safety-related items addresses the program for
inspection of incoming items, including a review of the documentation
required under the procurement. Receipt inspection personnel are
qualified and certified in accordance with the requirements of ANSI
N45.2.6. Provisions for receipt inspection, apply regardless of where
the procurement originates. Additional inspections may apply if
required by the procurement document.

Where items and/or services are safety-related and procurement is
accomplished without assistance of AEPSC, supplier selection is limited
to those companies identified as being qualified.

2.6

Items received at the site are tagged with:a.'HOLD" tag andfoc;placed f
a designated area (e.g. new-fuel) until receipt inspected: During |
receipt inspection, designated material characteristics and attributes
are checked, and documentation is checked against the procurement
documents. If found acceptable, the "HOLD" tag is removed and replaced

with an "ACCEPTED" tag and the item is placed in a designated area of
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1.7.7.

the storeroom. Item traceability to procurement documents and to end
use is maintained through recording of "HOLD" and "ACCEPTED" tag numbers
on applicable documents. '

Nonconforming items, or missing or questionable documentation results in
items being placed on "HOLD" and maintained in a designated, controlled

_ area of the storeroom. If the nonconformance cannot be cleared, the

item is either scrapped, returned to manufacturer, or dispositioned
through engineering analysis. ’

2.7

Contractors providing services (on-site) for safety-related components

are required to have either a formal quality assurance program and

procedures, or they must abide by the Cook Nuclear Plant QA Program and
procedures. Prior to their working at the Cook Nuclear Plant,

contractor quality assurance programs must be audited and approved by

AEPSC QA. Contractor procedures must be reviewed and approved by the
originating/sponsoring department Héad. Further, periodic audits of I
site contractor activities are conducted under the direction 7 the

AEPSC Quality Assurance Superintendent. |

2.8

To the extent prescribed in specific procurement documents, suppliers
furnish quality records; documentary evidence that material and
equibment either conforms to requirements or identifies any requirements
that have not been met; and descriptions of those nonconformances from
the procurement requirements, which have been dispositioned "use-as-is"
or "repair." This evidence is retained at the Plant, or at the Service
Corporation.

To the extent prescribed in specific procurement agreements, suppliers

are required to maintain additional (backup) documents in their record.
system. ’

.
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1.7.8

1.7.8.

1.7.8.
1.7.8.

In some cases, such as with NSSS, suppliers are designated primary
record retention responsibility.

2.9

The capability of suppliers to furnish valid ggggggggggggg is evaluated
during procurement document reviews, annual supplier evaluations, and
during audits.

IDENTIFICATION AND CONTROL OF ITEMS
1 SCOPE

Items are. identified and controlled to prevent their inadvertent use.
Identification of items is maintained either on the items, their storage
areas or containers, or on records traceable to the items.

2 IMPLEMENTATION
201

Controls are established that provide for the identification and control
of items (including partially fabricated assemblies).

1.7.8.2.2

Items are identified by physically marking the item or its container,
and by maintaining records traceable to the item. The method of
jdentification is such that the quality of 'the item is not degraded.

1.7.8.2.3

Items are traceable to applicable drawings, specifications, or other

pertinent documents to ensure that only correct and acceptable items are
used. Verification of traceability is performed and documented prior to
release for fabrication, assembly, or installation. “
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1.7.8.2.4

Requirements for the identification by use of heat number, part number,
serial number, etc., are included in AEPSC Specifications (DCCs) and/or
the procurement document.

-

1.7.8.2.5

1.7.8.

1.7.9

1.7.9.

1.7.9.
1.7.9.

Separate storage is provided for incorrect or defective items that are
on hold and material which has been accepted for use. All safety-
related items are appropriately tagged or identified (stamping, etc.) to
provide easy identification as to the items' usage status. Records are
maintained for the issue of items to provide traceability from storage
to end use in the Cook-Nuclear Plant.

2.6

When materials are subdivided, appropriate identification numbers are
transferred to each section of the material, or traceability is
maintained through documentation.

CONTROL OF SPECIAL PROCESSES
1 SCOPE

Special processes are controlled and accomplished by qualified personnel
using approved procedures and equipment in accordance with applicable
codes, standards, specifications, criteria and other special
requirements. ‘

2 IMPLEMENTATION
2.1

Processes subject to spec{al process controls are those for which full
verification or characterization by direct inspection is impossible or
impractical. Such processes include welding, heat treating, chemical
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cleaning, application of protective coatings, concrete placement and
NDE.

1.7.9.2.2

Special process requirements for chemical cleaning, application of
protective coatings and concrete placement are set forth in AEPSC
Specifications (DCCs) and/or directives prepared by the responsible
AEPSC cognizant engineer. These documents are reviewed and approved by
other personnel with the necessary technical competence. AEPSC
Specifications are audited by the AEPSC QA Division.

Special process requirements for welding, heat treating and NDE are set’
forth in AEPSC Specifications, the AEP Welding and NDE Manuals and plant
procedures. These specifications and manuals are prepared by, or are
reviewed and approved by, the AEPSC Cognizant Engineer - Welding and NDE
Administrator. The administrative controls portion of the NDE Manual is
audited by AEPSC QA. '

Special process procedures, with the exception of welding and heat

treating, are prepared by Cook Nuclear Plant personnel with technical
knowledge in the discipline involved. These procedures, which are also
reviewed by other personnel with the necessary technical competence, are
qualified by testing.

Welding is performed'in accordance with procedures contained in the AEP
Welding Manual, or by approved contractor's procedurés. These
procedures are qualified in accordance with applicable codes, and
Procedure Qualification Records are prepared. Weld Procedure
Qualification Records are reviewed and approved by the AEPSC Cognizant
Engineer - Welding. Weld qualification documentation is retained in the
AEP Welding Manual, or the approved contractor's manual.

Contractor welding procedures are qualified by the contractor. These
procedures and the qualification documentation are reviewed and approved 0
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by the AEPSC Cognizant Engineer - Welding. This documentation is
m  retained by the contractor.

1.7.9.2.3

NDE personnel are qualified and certified by a Cook Nuclear Plant NDE
Level ‘III who has been qualified and certified by the designated AEPSC
NDE Administrator. Certification is by examination. Personnel
qualification is kept current by re-examination at time intervals
speci fied fHqualification/CentificationiproceduresTurichiare in
accordance with the ASME Code. '

Cook Nuclear Plant welders are qualified by the Maintenance Department

uSIngEAERSChapproved procedures. Supervision of Cook Nuclear Plant
welder qualifications is performed-by the Maintenance Department.
Examination of specimens is performed under the supervision of the
Safety and Assessment Department in accordance with the AEP Welding
Manual covering welder qualification. Cook Nuclear Plant welder

" qualification records are maintained for each welder by the Maintenance
Department. Contractor and craft welders are qualified by the
contractor using procedures approved by the AEPSC Cognizant Engideer -
Welding in accordance with AEPSC procedures. Contractor and craft

welder qualification records are maintained by the contractor.
1.7.9.2.4

QC/NDE Technicians assigned to the Safety and Assessment Department
perform nondestructive testing for work performed by Cook Nuclear Plant
and contractor personnel. These individuals are qualified to either
SNT-TC-1A, or ANSI N45.2.6, and records of the qualifications/
certifications are maintained at Cook Nuclear Plant,

1.7.9.2.5
For special processes that require qualified equipment, such equipment

" *is qualified in accordance with applicable codes, standards and -
specﬁfications.
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1.7.9.2.6 ¢

Special process qualifications are reviewed during regularly scheduled
QA audits. Qualification records are maintained in accordance with
1.7.17 herein.

1.7.9.2.7

The documentation resulting from welding and nondestructive testing is
reviewed by appropriate personnel.

1.7.10 INSPECTION
1.7.10.1 SCOPE

Activities affecting the quality of safety-related structures, systems

and components are inspected to verify their conformance with

requirements. These inspections are performed by personnel other than

those who perform the activity. Inspections are performed by qualified 0
personnel utilizing written procedures which establish prerequisites and

provide documentation for eva]uéting test and inspecti~~ results.

Direct inspection, process monitoring, or both, are used as necessary.

When applicable, hold points are used to ensure that inspections are -
accomplished at the correct points in the sequence of activities.

1.7.10.2 IMPLEMENTATION
1.7.10.2.1

Inspections are applied to appropriate activities to assure conformance
to. specified requirements.

Hold points are provided in the sequence of procedures to allow for the
inspection, witnessing, examination, measurement, or review necessary to
assure that the critical, or irreversible, elements.of an activity are
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e) Identification bf.pgrsonnel responsible for performing the
inspection.

f) Acceptance and rejection criteria.

g) Recording of the inspection results and the identification of the
inspector. .

1.7.10.2.4

lowing, programs:

s %%
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being performed as required. Note that hold points may not apply to all
procedures, but each must be reviewed for this attribute.

Hold points specify exactly what is to be done (e.g., type of inspection
or examination, etc.), acceptance criteria, or reference to another
procedure, etc., for the satisfactory completion of the hold point.

When included in the séquence of a procedure, the activities required by
ﬁo]d points are completed prior to continuing work beyond that point.

Process monitoring is used in whole, or in part, where direct inspection
alone is impractical or inadequate.

1.7.10.2.2

Training, qualification and certification programs for personhel who
perform inspections are established, implemented and documented’in
accordance with 1.7.2 herein and as described in Appendix B hereto, item
9b, with exceptions as noted therein.

1.7.10.2.3

Inspection requirements are specified in procedures, instructions,
drawings, or checklists as applicable. They provide for the following, -
as appropriate:

a) Identification of applicable revisions of required
instructions,drawings and specifications.

b) Identification of characteristics and activities to be inspected.
c) Inspection methods.

d) Specification of measuring and test equipment having the necessary
accuracy.
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1.7.10.2.5 .

Inspections associated with the packaging and shipment of radioactive
waste and materials are conducted using the following program:

a) NRC Licensed Packagings - Inspections of NRC Ticensed radioactive
material packagings shall be performed by individuals independent
from the work being performed. The independent inspectors shall
be Indiana Michigan Power personnel, qualified in accordance with

» . Regulatory Guide 1.8 and ANSI N18.1, as a minimum. Additionally,
the inspector shall be familiar with the activitieshbeing
performedx

I3

b) Non-NRC Licensed Packagings and Containers - Inspections of non-
‘ NRC licensed radioactive material packagings and containers
(shipping and/or burial) shall be performed by Indiana Michigan
Power personnel, qualified in accordance with Regulatory Guide 18.
and ANSI N18.1, as a minimum.

c) Transportation Vehicles - Inspection of transportation vehicles

’ being shipped as "exclusive use", shall be performed by Indiana
Michigan Power personnel, qualified in accordance with Regulatory
Guide 1.8 and ANSI N18.1, as a minimum.

d)- Other inspections and Verification - Inspections and verifications
of other activities associated with the packaging and shipment of
0 radioactive materials and waste shall be performed by Indiana and
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Michigan Power personnel, qualified in accordance with Regulatory
Guide 1.8 and ANSI N18.1, as a minimum.

1.7.10.2.6

Inspections are performed, documented, and the results evaluated by
designated personnel in order to ensure that the results substantiate
the acceptability of the item or work. Evaluation and review results
are documented.

1.7.11 TEST CONTROL
1.7.11.1 SCOPE

Testing is performed in accordance with established programs to

demonstrate that structures, systems and components will perform

satisfactorily in service. The testing is performed by qualified

personnel in accordance with written procedures that incbrporate

spgci fied requirements and acceptance criteria. Types of tests are: O

Schedyled
Surveillance, preventive maintenance, post-dgsign, qualification.
Unschedu]éd
| Pre; and post-maintenance.
Test parameters (including any prerequisites), instrumentation '

requirements, and environmental conditions are specified in test
procedures. Test results are documented and evaluated.
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O 1.7.11.2
1.7.11.2.1

IMPLEMENTATION

Tests are performed in accordance with programs, procedures and criteria
that designate when tests are required and how they are to be performed.
Such testing includes the following: '

a)

b)

c)

d)

e)

1.7.11.2.2

Qualification tests, as applicable, to verify design adequacy.

Acceptance tests of equipment and components to assure their
operation prior to delivery or installation.

Post-design tests to assure proper and safe operation of systems
and equipment prior to unrestricted operation.

Surveillance tests to assure continuing proper and safe operation
of systems and equipment. The PMI on surveillance testing
controls the periodic testing of equipment and systems to fulfill
the surveillance requirements established by the Technical
Specifications. Controls have been established Fo identify
uncompleted surveillance testing to assure it is rescheduied for
completion to meet Technical Specification frequency requirements.
Data taken during surveillance testing is reviewed by appropriate
management personnel to assure that acceptance criteria is
fulfilled, or corrective acgion is taken to correct deficiencies.

Maintenance tests after preventive or corrective maintenance.

Test procedures, as required, provide mandatory hold points for witness
or review.
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1.7.11.2.3 : . 0

Testing is accomplished after installation, maintenance, or repair, by
surveillance test procedures, or performance tests, which must be
satisfactorily completed prior to determining the equipment is in an
operable status. All data resulting-from these tests is retained at the
Cook Nuclear Plant after review by appropriate management personnel.

+

1.7.12 CONTROL OF.MEASURING AND TEST EQUIPMENT
1.7.12.1 SCOPE

Measuring and testing equipment used in activities affecting the quality
of safety-related systems, components and structures are properly
identified, controlled, calibrated and adjusted at specified intervals
to maintain accuracy within necessary limits.

1.7.12.2 IMPLEMENTATION

1.7.12.2.1 g .

Established procedures and instructions are used for calibration and
control of measuring and test equipment utilized in the measurement,
%nspection and monitoring of structures; systems and components. These
procedures and instructions describe calibration techniques and
frequencies, and maintenance and control of the equipment.

AEPSC QA periodically assesses theaeffectiveness of the calibration
program via the QA audit program. ' ’

1.7.12.2.2

Measuring and test equipment is uniquely identified and is traceable to
its calibration source.
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1.7.12.2.3

A system has been established for attaching, or affixing labels, to
measuring and test equipment to display the date calibrated and the next
calibration due date, or a control system is used that identifies to
potential users any equipment beyond the calibration due date.

1.7.12.2.4

Measuring and test equipment is calibrated at specified intervals.
These intervals are based on the frequency of use, stability
characteristics and other conditions that could adversely affect the
required measurement accuracy. Calibration standards are traceable to
nationally recognized standards; or where such standards do not exist,
provisions are established to document the basis for calibration.

The primary standards used to calibrate secondary standards have, except
in certain instances, an accuracy of at least four (4) times the
required accuracy of the secondary standard. In those cases where the
four (4) times accuracy cannot be achieved, the basis for acceptance is
documented and is authorized by the responsible manager. The secondary
standards have an accuracy that assures equipment being calibrated will
be within required tolerances. The basis for\acceptance is documented
and authorized by the responsible manager.

1.7.12.2.5

Cook Nuclear Plant procedures define the requirements for the control of
standards, test equipment and process equipment.

1.7.12.2.6

When measuring and testind equipment used for inspection and testing is
found to be outside of required accuracy limits at the time of
calibration, evaluations are conducted to determine the validity of the
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’

results obtained since the most recent calibration. Retests, or
reinspections, are performed on suspect items. The results of
evaluations are documented.

1.7.13 HANDLING, STORAGE, AND SHIPPING
1.7.13.1 SCOPE

Activities with the potential for causing contamination or
deterioration, by environmental conditions such as temperature or
humidity that could adversely affect the ability of an item to perform
its safety-related functions and activities necessary to prevent damage
or loss, are identified and controlled. These activities are cleaning,
packaging, preserving, handling, shipping and storing. Controls are
effected through the use of appropriate procedures and instructions.

1.7.13.2 IMPLEMENTATION
1.7.13.2.1

Procedures are used to control the cleaning, handling, storing, o
packaging, preserving and shipping of materials, components and systems

in accordance with designated procurement requirements. These p

procedures include, but are not limited to, the following functions:

a) Cleaning - to assure that required c]eanl{ness levels are achieved
and maintained.

b) Packaging and preservation - to provide adequate protection
‘ against damage or deterioration. When necessary, these procedures
| provide for special environments, such as inert gas atmosphere,
1 specific moisture content levels and temperature levels.
|

c) Handling - to preclude damage or safety hazards.
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d) Storing - to minimize the possibility of loss, damage or
deterioration of items in storage, including consumables such as
chemicals, reagents and lubricants.

1.7.13.2.2

Controls have been established for limited shelf life items such as "O"
rings, epoxy, lubricants, solvents and chemicals to assure they are
correctly identified, stored and controlled to prevent shelf 1ife
expired materials from being used in the Cook Nuclear Plant. Controls
are established in plant procedures.

1.7.13.2.3

Packaging and shipping requirements are provided to vendors in AEPSC
Specifications (DCCs) which are a part of the procurement;document, or
are otherwise specified in: the procurement document. Controls for
receipt inspection, damaged items and special handling requirements at
the Cook Nuclear Plant are established by plant procedures. Special
controls are provided to assure that stainless steel components and
materials are handled with appfoved l1ifting slings.

1.7.13.2.4

Storage and surveillance requirements have been established to assure
segregation of storage. Special controls have been implemented for
critical, high value, or perishable items. Routine surveillance is

¢« ynducted on stored material to'provide inspection for damage, rotation
of stored pumps and motors, inspection for protection of exposed
surfaces and cleanliness of the storage area.

1.7.13.2.5

Special handling procedures have been implemented for the processing of
nuclear fuel during refueling outages. These procedures minimize the
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risk of damage to the new and spent fuel and the possible release of
radioactive material when placing the spent fuel into the spent fuel
pool.

1.7.14 INSPECTION, TEST, AND OPERATING STATUS
1.7.14.1 SCOPE

Operating status of structures, systems and components is indicated by
tagging of valves and switches, or by other specified means, in such a
manner as to prevent inadvertent operation. The status of inspections
and tests performed on individual items is clearly indicated by markings
and/or logging under strict procedural controls to prevent inadvertent
bypassing of such inspections and tests.

1.7.14.2 IMPLEMENTATION
1.7.14.2.1

For design change activities, including item fabrication, installation
and test, a program exists which specifies. the degree of control
required for the identification of inspection and test status of
structures, systems'and components.

Physical identification is used to the extent practical to indicate the
status of items requiring inspections, tests, or examinations.
Procedures exist which provide for the use of calibration and rejection
stickers, tags, stamps and other forms of identification to indicate
test and inspection status. The Clearance Permit System uses various
tags to identify equipment and system operability status. Another
program establishes a tagging system for 1ifted leads, etc. For those
items requiring calibration, the program provides for physical
indication of calibration status by calibration stickers, or a control
system is used.
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1.7.14.2.2

T e o

(App]ication and removal of inspection and welding stamps, and of such

status indicators as tags, markings, labels, etc., is controlled by
plant procedures.

_The inspection status of materials received at the Cook Nuclear Plant is

identified in accordance with established instructions. The status is
identified as Hold, Hold for Quality Control Clearance, Reject, or
Accept. ' 3

The inspection status of work in progress is controlled by the use of
hold point; in procedures. Plant Quality Control, or departmental ANSI
N18.1 qualified personnel (reference 1.7.10.2.4 herein), inspect an
activity at various stages and sign off the procedural inspection steps.

The status of welding is controlled through‘the use of a weld data block
which identifies the inspection and NDE status of each weld.

1.7.14.2.3

Required surveillance test procedures are defined in PMIs. AThese

instructions provide for documenting bypassed tests and rescheduling of
the test.

The status of testing after minor maintenance is recorded as part of the
Job Order. The status of testing after major maintenance is included as
part of the procedure, and includes the performance of functional
testing and approval of data by supervisory persohnel.

Testing, inspection and other operations important to safety are
conducted in accordance with properly reviewed and approved procedures.
The PMI for plant procedures requires that procedures be followed as
written. Alteration to the sequence of a procedure can only be
accomplished by a procedure change which is subject to the same controls
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as the original review and approval. When an immediate procedure change

is required to continue in-process work or testing and the required 0
" complete review and approval process cannot be accomplished, an "On The

Spot" change is processed in accordance with the PMI on plant

procedures.

1.7.14.2.4

Nonconforming, inoperable, or malfunctioning structures, systems and
components are clearly identified by tagsieatickers, stamps, etc., and
documented to prevent inadvertent use.

1.7.15 NONCONFORMING ITEMS
1.7.15.1  SCOPE

Materia]s, parts, or components that do not conform to requirements are
controlled in order to prevent their inadvertent use. Nonconforming
items are identified, documented, segregated when practical and
dispositioned. Affected organizations are notified of nonconformances. ‘ .

1.7.15.2  IMPLEMENTATION _
1.7.15.2.1 ‘

Items, services, or activities that are deficient in characteristic,
documentation, or procedure, which render the quality unacceptable or
indeterminate, are identified as nonconforming and any further use is
controlled. Nonconformances are documented and dispositioned, and
notification is made to affected organizations. Personnel authorized to
disposition, conditionally release and'close out nonconformances are
designated.

The Job Order System and/or the Condition/Problem Reports (refer to
1.7.16 herein) are used at Cook Nuclear Plant to identify nonconforming
items and initiate corrective action for items which are installed or
have been released to the Cook Nuclear Plant. Systems, components, or
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materials which require repair or inspection are controlled under the
Job Order System. In addition, the various procedures identified in
1.7.14 herein provide for identification, segregation and documentation
of nonconforming items.

1.7.15.2.2

Nonconforming items are identified by marking, tagging, segregating, or
by documented administrative controls. Documentation describes the
nonconformance, the disposition of the nonconformance and the inspection
requirements. It also includes signature approval of the disposition.

Completed Job Orders are reviewed by the ‘supervisor responsible for
accomplishing the work, and the supervisor of the department/section
that originated the Job Order. The QA Division periodically audits the
Job Order System, and on a sample basis, Job Orders.

1.7.15.2.3

[tems that have been repaired or reworked are inspected and tested in
accordance with the original inspection and te:t requirements, or
alternatives, that have been documented.

Items that have the disposition of "repair" or "use-as-is" require
documentation justifying acceptability. The changes are recorded to
denote the as-built condition.

When required by established procedures, surveillance or operability
tests are conducted on an item after rework, repair or replacement.

1.7.15.2.4°

Disposition of conditional™ released: items are closed out before the
items are relied upon to perform safety-related functions.
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1.7.16 CORRECTIVE ACTION
1.7.16.1 SCOPE

Conditions adverse to quality, such as failures, malfunctions,
deficiencies, deviations, defective material and equipment, and
nonconformances are identified promptly and corrected as soon as
practical.

For significapt conditions adverse to quality, the cause of the
condition is determined, corrective action is taken to correct the
immediate problem, and preventive action is implemented to prevent
recurrence. In these cases, the condition, cause and corrective action
taken is documented and reporﬁed to appropriate levels of management.

1.7.16.2 IMPLEMENTATION
1.7.16.2.1

Procedures are established that describe the plant and AEPSC corrective
action programs. These procedures are reviewed and concurred with by 0
the AEPSC QA Division. “ ’

1.7.16.2.2

Condition/Problem Reports provide the mechanism for plant and AEPSC
personnel to notify management of conditions adverse to quality.
Condition/Problem Reports are also used to report violations to codes,
regulations and the Technical Specifications. Investigations of
reported conditions adverse to quality are assigned by management. The
Condition/Problem Report is used to document the investigation of a
problem; and to identify the need for a design change to correct system
or equipment deficiencies, or to identify the need for the initiation of
Job Orders to cgrrect minor deficiencies.  Further, Condition/Problem
Reports are used to identify those actions necessary to prevent
recurrence of the reported condition.
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Significant problems, which are so designated on Cor ..tion/Probiem
Reports, are reviewed by the PNSRC for evaluation of actions taken, or
being taken, to correct the deficiency and prevent recurrence.

The AEPSC NSDRC is responsible for assuring that independent reviews of
violations (as specified in the Technical Specifications) are performed.
These violations are considered significant problems which are
documented on Condition/Problem Reports. The reviews will provide an
independent evaluation of the reported problems and corrective actions.

The AEPSC QA Division periodically audits the corrective action systems
for compliance and effectiveness.

1.7.17 QUALITY ASSURANCE RECORDS
1.7.17.1 SCOPE ‘

Records that furnish evidence of activities affecting the quality of
safety-related structures, systems and components are maintained. They
are accurate, complete, legible and are protec’ed against damage,
deterioration, or loss. They are identifigb]e and retrievable.

1.7.17.2 IMPLEMENTATION
1.7.17.2.1

Documents that furnish evidence of activities affecting the quality of
safety-related items are generated and controlled in accordance with the
procedure that governs those activities. Upon completion, these _
documents are considered records. These records include:

a) Results of reviews, in;pections, surveillances, tests, audits and
material analyses.

b) Qualification of personnel, procedures and equipment.

‘c) Operation logs.

d) Maintenance and modification procedures and related inspection
results. '
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e) Reportable occurrences.

f) Records required by the plant Technical Specifications.

g) Problem Reports.

h) Other documentation such as drawings, specifications, dedication
plans, procurement documents, calibration procedures and reports.

i) Radiographs. ' : -

1.7.17.2.2

Instructions and procedures establish the requirements for the
jdentification and preparation of records for systems and equipmént
under the QA Program, and provide the controls for retention of these
records. ’

Criteria for the storage location of quality related records, and a
retention schedule for these records, has been established.

File Indexes have been established to provide direction for filing, and
to provide for the retrievability of the records. : : 0

Controls have been established for limiting access to the Plant Master
File to prevent unauthorized entry, unauthorized removal, and for use of
the records under emergency conditions. The Récords:Manddement

Supervisor is responsible for the control and operation of the Plant
Master File Room.

1.7.17.2.3

Within AEPSC, each department/division manager is responsible for the
identification, collection, maintenance and storage of records generated
by their department/division. Procedures ensure the maintenance of
records sufficient to furnish objective evidence that activities
affecting quality are in compliance with the established QA Program.
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1.7.17.2.4

When a document becomes a record, it is designated as permanent, or
nonpermanent, and then transmitted to file. Nonpermanent records have
specified retention times. Permanent records are maintained for the
life of the plant or equipment, as applicable.

1.7.17.2.5

Only authorized personnel may issue corrections or supplements to
records.

1.7.17.2.6

Traceability between the record and the item or act{vity to which it
applies is provided.:

1.7.17.2.7

Except for records that can only be stored as originals, such as
radiographs and some strip charts, or micrograohs thgreof, records are
stored in remote, dual facilities to prevent damage, deterioration, or
loss due to natural or unnatural causes. When only the single original
can be retained, special fire-rated facilities are used.

1.7.18 AUDITS
1.7.18.1 SCOPE

A comprehensive system of audits is carried out to provide independeht
evaluation of compliance with, and the effectiveness of, the QA Program,
including those elements of the program implemented by suppliers and
contractors. Audits are performed in accordance with written procedures
or checklists by qualified personnel not having direct responsibility in
the areas audited. Audit results are documented and reviewed by
management. Follow-up action is taken where indicated.
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1.7.18.2 IMPLEMENTATION

1.7.18.2.1 AEPSC QA Division Responsibilities -

The basic responsibility for the assessment of the QA Program is vested
in the AEPSC QAD. The AEPSC QAD is primarily responsible for ensuring
that proper QA programs are established and for verification of their
implementation. These responsibilities are discharged in cooperation .
with the AEPSC and Cook Nuclear Plant management and their staffs.

1.7.18.2.2

Internal audits are performed in accordance with established schedules
that reflect the status and importance of safety to the activities being
performed. All areas where the requireménts of 10CFR50, Appendix B
apply are audited within a period of one to two years.

1.7.18.2.3

The AEPSC QAD conducts audits to verify the adequacy and implementation
of the QA Program at the Cook Nuclear Plant and within the AEP System.

QA audit reports are distributed to ggg appropriate management and the

NSDRC (all audits).

1.7.18.2.4

The independent off-site review and audit organization is the AEPSC
NSDRC. This committee is composed of AEPSC, I&M and Cook Nuclear Plant
management members. An NSDRC Manual has been developed for this
committee which contains the NSDRC Charter and procedures. The NSDRC
conducts periodic audits of Cook Nuclear Plant operations pursuant to
established criteria (Technical Specifications, etc.).

NSDRC audit reports are submitted for review to the NSDRC membership,
the Chairman of the NSDRC, and the AEPSC Senior Executive Vice President
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- Engineering and Construction. Problem Reports provide for the
recording of actions taken to correct deficiencies found during these

audits.

1.7-18.2.5

The Cook Nuclear Plant on-site review group‘is the PNSRC. This
committee reviews plant operations as a routine evaluation and serves to
advise the Plant Manager on matters related to nuclear safety. The
composition of the committee is defined in the Technical Specifications.

The PNSRC also reviews instructions, procedures, and design changes for
safety-related systems prior to approval by the Plant Manager. In
addition, this committee serves to conduct investigatfons of violations
to Technical Specifications, and reviews significant Problem Reports to
determine if appropriate action has been taken.

1.7.18.2.6

Audits of suppliers and contractors are schedulad based on the status of
safety importance‘of the activities being performed, and are initiated
early enough to assure effective quality assurance during design,

" procurement, manufacturing, construction, installation, inspection and
testing.

Principal contractors are required to audit their suppliers
systematically in accordance with the criteria established within their
quality assurance programs.

1.7.18.2,7

Regularly scheduled aud*ts are supplemented by "special audits" when
significant changes are made in the QA Program, when it is suspected
 that quality is in jeopardy, or when an independent assessment of
program effectiveness is consjdered necessary. '

1.7-79 July, 1992 [




1.7.18.2.8

Audits include an objective evaluation of practices, procedures,
instructions, activities and items related to quality; and a review.of
documents and records to confirm that the QA Program is effective and
properly implemented.

.

1.7.18.2.9

Audit procedures and the scope, plans, checklists and results of
individual audits are documented.

1.7.1.2.10

Personnel selected for auditing assignments have experience, or are
given training commensurate with the needs of the audit, and have no
direct responsibilities in the areas audited.

1.7.18.2.11

Management of the audited organization identifies and takes appropriate
action to correct observed deficiencies and to prevent recurrence.
Follow-up is performed by the auditing organization to ensure that the
appropriate actions were taken. Such follow-up includes reaudits, when
necessary.

1.7.18.2.12

The adequacy of the QA Program is regularly assessed by AEPSC
management. The following activities constitute formal elements of that

assessment:
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, a)  Audit reports, including follow-up on corrective action 3
0 accomplishment and effectiveness, are distributed to appropriate '

\

levels of management.

b) Individuals independent from the QA organization, but )
knowledgeable in auditing and quality assurance, periodically
review the effectiveness of the QA Programs. Conclusions and
recommen@ations are reported to the AEPSC Vice President - Nuclear

Operations. |
1.7.19 FIRE PROTECTION QA PROGRAM - 1
— 1.7.19.1 Introduction |

The Cook Nuclear Plant Fire Protection QA Prograh has been developed
using the guidance of NRC Branch Technical Position (APCSB) 9.5-1,
Appendix A, Section C, "Quality Assurance Program," and NRC
clarification "Nuclear Plant Fire Protection Functional
Responsibilities, Administrative Controls, and Quality Assurance," dated
” June 14, 1977. As such, the Fire Protection QA Program is part of the
overall QA Program for the plant. The Fire Protection QA Program
encompasses design, procurement, fabrication, construction,
surveillance, inspection, operation, maintenance, modification, and _
audits. : ” ‘

Implementation and assessment of the Fire Protection QA Program is the
vesponsibility of each involved AEPSC and Indiana Michigan Power Company

organization.

1.7.19.2 Organization

The Fire Protection QA Program is under the management control of AEPSC.
This control consists of:
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Systemsuknowledgentorservera

1) Verifying the effectiveness of the.Fire Protection QA Program
through review, surveillance, and audits.

2) Directing formulation, implementation, and assessment of the Fire
Protection QA Program by procedural controls.

3) Assuring the QA program is acceptable to the management
responsible for fire protection.

The Plant Manager has de]egateg responsibility to various Cook Nuclear
Plant departments for the following fire protection activities:

a) Maintenance of fire protection systems.

b) Testing of fire protection equipment.

c) Fire safety inspections.

d) Fire fighting procedures.

e) Fire drills. .

f) Emergency remote shutdown procedures.

g) Emergency repair procedures (10CFR50, Appendix R).

The Fire Protection QA Program at the Cook Nuclear Plant a:so provides
for inspection of fire hazards, exp]osidn hazards, and training of fire

brigade and responding fire departments.

The SafétyiaiidiAssessnent: DepantiientissFin

A

on duty, or designee, is designated as the Fire Brigade Leader and
coordinates the fire fighting efforts of shift personnel and the Fire

plant

Brigade. [JheiOperations:Departmentiprovidesianiindividialiwiths

e

1.7.19.3 Design Control and Procurement Document Control

Qual}ty standards are specified in the design documents such as
appropriate fire protection codes and standards, and, as necessary,
deviations and changes from these quality standards are controlled.
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The Cook Nuclear Plant design was reviewed by qualified personnel to
ensure inclusion of appropriate fire protection requirements. These
reviews include items such as:

1) Verification as to the adequacy of electrical isolation and cable
separation criteria.

2) Verification of appropriate requirements for room isolation
(sealing penetrations, floors and other fire barriers).

~

3) Determination for increase in fire loadings.

4) Determination for the need of additional fire detection and
suppression equipment.

Procurement of fire protection equipﬁent and related items are subject
to the reauirements of the fire protection procurement documents. A
review of these documents is performed to assure fire protection
requirements and quality requirements are correctly statedz verifiable,
and controllable, .and that there is adequate acceptance and rejection
criteria. Procurement documents must be prepared, reviewed,"and
approved according to QA Program requirements.

Design and procurement document changes, including field changes and
design deviations, are controlled by procedure.

1.7.19.4 Instructions, Procedures and Drawings

Inspections, tests, administrative controls, fire drills and training
‘that assist in implementing the fire protection program are prescribed
by approved instructions or procedures.

Indoctrination and training programs for fire prevention and fire
fighting are implemented in accordance with approved procedures.
Activities associated with the fire protection systems and fire
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protection related systems are prescribed and accomplished in accordance

with documented instructions, procedures, and drawings. Instructions, . ’
and procedures for design, installation, inspection, tests, maintenance,

modi fication and administrative controls are reviewed through audits to

assure that the fire protection program is maintained.

Operation and maintenance information has been provided to the plant in
the form of System Descriptions and equipment supplier information.

" 1.7.19.5 Control bf Purchased Items and Services

Measures are established to assure that purchased items and services
conform to procurement documents. These measures include provisions, as
appropriate, for source evaluation and selection, objective evidence of
quality furnished by the contractor, inspections at suppliers, or
receipt inspection.

Source or receipt inspection is provided, as a minimum, for those items

where quality cannot be verified after installation. ' ‘
1.7.19.6 Inspection \

A program for independent inspection of the fire protection activities
has been established and implemented.

These inspections are performed by personnel other than those
responsible for implementation of the activity. The inspections
include:

a) Inspection of installation, maintenance and modification of fire
protection systems and equipment.

b) Inspections of penetration seals and fire retardant coating
installations to verify the activity is satisfactorily completed
in accordance with installation specifications. ’
July, 1992 l
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c)

d)

f)

h)

1.7.19.7

b)

Inspections of cable routing to verify conformance with design
requirements as specified in AEPSC Specifications and/or plant
procedures.

Inspections to verify that appropriate requirements for fire
barriers are satisfied following installation, modification, -
repair or replacement activities.

Measures to assure that inspection personnel are independent from
the individuals performing the activity being inspected and are
knowledgeable in the design and installation requirements for fire
protection.

‘Inspection procedures, instructions or checklists for required

inspections.

Periodic inspections of fire protection systems, emergency
breathing and auxiliary equipment.

Periodic inspections of materials subject to degradation, such as
fire stops, seals and fire retardant coating as required by

Technical Specifications or manufacturer's recommendations.

Test and Test Control

Installation testing - Following installation, modification,
repair, or replacement, sufficient testing is performed to
demonstrate that the fire protection systems and equipment will
perform satisfactorily. Written test procedures for installation
tests incorporate the requirements and acceptance limits contained
in applicable design documents.

Periodic testing - Periodic testing occurs to document that fire
protection equipment functions in accordance with its design.
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c) Programs have been established to verify the testing of fire a
protection systems, and to verify that test personnel are
effectively trained.

d) Test results are documented, evaluated, and their acceptability
determined by a qualified responsible individual or group.

1.7.19.8 Inspection, Test and Operating Status

The inspection, test and operating status for plant Technical
Specification fire protection systems are performed as described in
1.7.14 herein.

1.7.19.9 Nonconforming Items

Technical Specification fire protection equipment nonconformances are
identified and dispositioned as described in 1.7.15 herein.

1.7.19.10 Corrective Action

The corrective action mechanism described in 1.7.16 herein applies to
the Technical Specification fire protection equipment.

1.7.19.11 Records

Records generated to support the fire protect1on program are controlled
as descr1bed in 1.7.17 herein.

1.7.19.12 Audits

Audits are conducted and documented to verify compliance with the Fire
Protection QA Program as described in 1.7.1.18 herein.

Audits are periodically performed to verify compliance with the
administrative controls and implementation of fire protection quality ‘
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-’

" assurance criteria. The audits are performed in accordance with pre-
established written procedures or checklists. Audit results are
documented and reviewed by management having responsibility in the area
audited. Follow-up action is taken by responsible management to correct
the deficiencies revealed by the audit. )
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APPENDIX A

REGULATORY AND SAFETY GUIDES/ANSI STANDARDS

Reg. Guide 1.8 (9/75)
ANSI N18.1 (1971)

Reg. Guide 1.14 (8/75)

Reg. Guide 1.16 (8/75)

Safety Guide 30 (8/72)

ANST N45.2.4 (1972)

Reg. Guide 1.33 (02/78)

ANSI N18.7 (1976)

(ANS 3.2 1976)

ANSI N45.2 (1977)

Personnel Selection and Training
Selection and Training of Nuclear
Power Plant Personnel

Reactor Coolant Pump Flywheel
Integrity

Reporting of Operating Information,
Appendix A - Technical
Specifications

Quality Assurance Requirements for
the Installation, Inspection, and
Testing of Instrumentation and
Electric Equipment

Installation, Inspection, and
Testing Requirements for
Instrumentation and Electric
Equipment During the Construction of
Nuclear Power Generating Stations

Quality Assurance Program
Requirements (Operation)
Administrative Controls and Quality
Assurance for the Operational Phase
of Nuclear Power Plants

Quality Assurance Program
Requirements for Nuclear Facilities

.7-93 _ July, 1992



. Guide 1.37 (3/73)

N45.2.1 (1973)

. Guide 1.3 (10/76)

N45.2.2 (1972)

. Guide 1.39 (10/76)

N45.2.3 (1973)
. Guide 1.54 (6/73)

N101.4 (1972)

. Guide 1.58 (9/80)
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Quality Assurance Requirements for
Cleaning of Fluid Systems -and ‘
Associated Components of Water-

Cooled Nuclear Power Plants

Cleaning of Fluid Systems and

Associated Components During

Construction Phase of Nuclear Power

Plants

Quality Assurance Requirements for
Packaging, Shipping, Receiving,
Storage and Hand]ihg of Items for
Water-Cooled Nuclear Power Plants
Packaging, Shipping, Receiving,
Storage and Handling of Items for
Nuclear Power Plants (During the
Construction Phase)

‘Housekéepi ng Requirements “for Water- ’
Cooled Nuclear Power Plants

Housekeeping During the Construction

Phase of Nuclear Power Plants

Quality Assurance Requirements for
Protective Coatings Applied to
Water-Cooled Nuclear Power Plants
Quality Assurance for Protective
Coatings Applied to Nuclear
Facilities

Qualification of Nuclear Power Plant
Inspection, Examination and Testing
Personnel



w - ANSI

11. Req.
12. Reg.
ANSI

13. Reg.’

ANSI
0 14. Reg.

ANSI

15. Reg.

N45.2.6 (1978)
Guide 1.63 (7/78)
Guide 1.64 (10/73)

N45.2.11 (1974)

Guide 1.74 (2/74)

N45.2.10 (1973).
Guide 1.88 (10/76)

N45.2.9 (1974)

Guide 1.94 (4/76)

Qualifications of Inspection, Exami-
nation, and Testing Personnel for
Nuclear Power Plants

Electric Penetration Assemblies in
Containment Structures for Light-
Water-Cooled Nuclear Power Plants

Quality Assurance Requirements for
the Design of Nuclear Power Plants
Quality Assurance Requirements for
the Design of Nuclear Power Plants

_Quality Assurance Terms and

Definitions
Quality Assurance Terms and
Definitions

Collection, Storage, and Maintenance
of Nuclear Power Plant Qua]it&
Assurance Records

Requirements for Collection,
Storage, and Maintenance of Quality
Assurance Records for Nuclear Power
Plants

Quality Assurance Requirements for
Installation, Inspection, and
Testing of Structural Concrete and
Structural Steel During the
Construction Phase of Nuclear Power
Plants
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16.

- 17.

18.

19.

ANSI

Reg.

Reg.

ANSI

Reg.

ANSI

Reg.

ANSI

N45.2.5 (1974)

Guide 1.108 (8/77)

Guide 1.123 (7/77)

N45.2.13 (1976)

Guide 1.144 (1/79)

N45.2.12 (1977)

Guide 1.146 (8/80)

N45.2.23 (1978)

Supplementary Quality Assurance ‘
Requirements for Installation,

Inspection, and Testing of

Structural Concrete and Structural

Steel During the Construction Phase

of Nuclear Power Plants

Periodic Testing of Diesel Generator
Units used as Onsite Electric Power
Systems at Nuclear Power Plants

Quality Assurance Requirements for
Control of Procurement of Items and
Services for Nuclear Power Plants
Quality Assurance Requirements for
Control of Procurement of Items and
Services for Nuclear Power Plants

Auditing of Quality Assurance 0
Programs for Nuclear Power Plants
Requirements for Auditing of Quality
Assurance Programs for Nuclear Power

Plants

Qualification of Qﬁality Assurance
Program Audit Personnel for Nuclear
Power Plants

Qualification of Quality Assurance
Program Audit Personnel for Nuclear
Power Plants )
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m 20. ANSI N45.2.8 (1975) - Supplementary Quality Assurance
Requirements for Installation,

Inspection and Testing of Mechanical
Equipment and Systems for the
Construction Phase of Nuclear Power
Plants

21. ANSI N45.4 (1972) - lLeakage-Rate Testing of Containment
) Structures for Nuclear Reactors

“
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APPENDIX B

AEPSC/I&M EXCEPTIONS TO OPERATING PHASE
STANDARDS AND REGULATORY GUIDES

GENERAL

Requirement
Certain Regulatory Guides invoke, or imply, Regultatory Guides and

standards in addition to the standard each primarily endorses.

Certain ANSI Standards invoke, or imply, additional standards.

Exception/Interpretation

The AEPSC/I&M commitment refers to the Regulatory Guides and ANSI
Standards specifically identified in Appendix A. Additional Reguﬁatory
Guides, ANSI Standards and similar documents implied, or referenced, in
those specifically identified are not part of this commitment.

N18.7, General

Exception/Interpretation

AEPSC and I&M have established both an on-site and off-site standing
committee for independént review activities; together-they form the
independent review body.

The standard numeric and qualification requirement may not be met by each
group individually. Procedures will be established to specify how each
group will be involved in review activities. This
exception/interpretation is consistent with the plant's Technical
Specifications.'

1.7-98 July, 1992 I



2a.

2b.

Sec. 4.3.1

Requirement
"personnel assigned responsibility for independent reviews shall be

specified in both number and technical disciplines, and shall
collectively have the experience and competence required to review
problems in the following areas: ...."

Exception/Interpretation

AEPSC Nuclear Safety and Design Review Committee (NSDRC) and Plant
Nuclear Safety Review Committee (PNSRC) will not have members specified
by number, nor by technical disciplines, and its members may not have the
experience and competence required to review problems in all areas listed
in this section. This exception/interpretation is consistent with the
plant;s Technical Specifications.

The NSDRC and PNSRC will not specifically include a member qualified

in nondestructive testing, but will use qualified technical consultants
to perform this and other functions as determined necessary by the
respective committee chairman. '

Sec. 4.3.2.1

Requirement

"When a standing committee is responsible for the independent review
program, it shall be composed of no less than five persons of whom no
more than a minority are members of the on-site operating organization.
Competent alternates are permitted if designated in advance. The use of
alternates shall be restricted to legitimate absences of principals."”

Exception/Interpretation
See Item 2a.
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2c.

2d.

2e.

Sec. 4.3.3.1

Requirement a
", .. recommendations ... shall be disseminated promptly to dppropriate

members of management having responsibility in the area reviewed."

Exception/Interpretation

Recommendations made as a result of review will generally be conveyed to
the on-site, or off-site, standing committee. Procedures will be
maintained specifying how recommendations are to be considered.

—

Sec. 4.3.4
Requirement

"The following subjeEts shall be reviewed by the independent review
body: ...."

Exception/Interpretation
Subjects requiring review will be as specified in the plant-Technical
Specifications. )

Sec. 4.3.4(3)

Requirement

"Changes in the Technical Specifications or License Amendments relating
to nuclear safety are to be reviewed by the independent review body prior
to implementation, except in those cases where the change is identical to
a previously reviewed proposed change."

Exception/Interpretation

Although the usual practice is to meet this requirement, exceptions are
made to NSDRC review and approval prior to implementation in rare cases
with the permission of the NSDRC Chairman and Secretary. PNSRC review
and approval is always done prior to implementation of Technical
Specification changes.

.
‘ ‘
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‘Ili 2f.

2g.

2h.

Sec. 4.4

Requirement
"The on-site operating organization shall provide, as part of the normal

duties of plant supervisory personnel ...."

Exception/Interpretation

Some of the responsibilities of the on-site operating organization
described in Section 4.4 may be carried out by the PNSRC and/or NSDRC as
described in plant Technical Specifications.

-

Sec. 5.2.2

Requirement
"Temporary changes, which.clearly do not change the intent of the

approved procedure, shall as a minimum be approved by two members of the
plant staff knowledgeable in the areas affected by the procedures. At
least one of these individuals shall be the supervisor in charge of the
shift and hold a senior operator's license on the unit affected."

Exception/Interpretation .

I&M considers that this requirement applies only to procedures identified
in plant Technical Specifications. Temporary changes to these procedures
shall be approved as described in plant Technical Specifications.

Sec. 5.2.6

Requirement

"In .cases where required documentary evidence is not available, the
associated equipment or materials must be considered nonconforming in
accordance with Section 5.2.14. Until suitable documentary evidence is
available to show the equipment or material is in conformance, affected
systems shall be considered to be inoperable and reliance shall not be
placed on such systems to fulfill their intended safety functions."

Exception/Interpretgtidn
I&4 initiates appropriate corrective action when it is discovered that
documentary evidence does not exist for a test or inspection which is a
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2i.

2jo

2Kk.

¥

requirement to verify equipment acceptability. This action includes a ‘
technical evaluation of the equipment's operability status. .

Sec. 5.2.

Requirement )

"A surveillance testing and inspection program ... shall include the
establishment of a master surveillance schedule reflecting the status of
all planned in-plant surveillance tests and inspections."

Exception/Interpretation )
Separate master schedules may exist for different programs, such as ISI,
pump and valve testing, and Technical Specification surveillance testing.

Sec. 5.2.13.1

Requirement
"To the extent necessary, procurement documents shall require suppliers
to provide a Quality Assurance Program consistent with the pertinent

requirements of ANSI N45.2 - 1977." ‘

Exception/Interpretation

To the extent necessary, procurement documents require that the supplier
has a documented Quality hssurance,Program consistent with the pertinent
requirements of 10CFR50, Aﬁpendix B; ANSI N45.2; or other nationally
recognized codes and standards.

Sec. 5.2.13.2

Requirement ‘

ANSI N18.7 and N45.2.13 specify that where required by code, regulation,
or contract, documentary evidence that ‘items conform to procurement
requirements shall be available at the nuclear power plant site prior to
installation or use of such items.

Exception/Interpretation
The required documentary evidence is available at the site prior to use,
but not necessarily prior to installation., This allows installation to .
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21.

2m.

proceed while any missing documents are béing obtained, but precludes
dependence on the item for safety purposes.

Sec. 5.2.15

Requirement
"plant procedures shall be reviewed by an individual knowledgeable in the
area affected by the procedure no less frequently than every two years to

determine if changes are necessary or desirable.”

Exception/Interpretation

Biennial reviews are not performed in that I&M has programmatic control
requirements in place that make the biennial review process redundant
from a.regulatory perspective. These programmatic controls were effected
in an effort to ensure that plant instructions and procedures are
reviewed for possible revision when pertinent source material is revised,
therefore maintaining the procedures current. We believe that this
approach, in addition to an annual random sampling of procedures, better
addresses the intent of the biennial review process and is more
acceptable from both a technical and practical perspective than a static
fwo-year review process. - ‘

Sec. 5.2.16

Requirement
Records shall be made, and equipment suitably marked, to indicate

calibration status.

Exception/Interpretation
See Item 6b.
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3a.

Sec. 5.3.5(4)
Requirement ' . : 0
This section requires that where sections of documents such as vendor

manuals, operating and maintenance ‘instructions, or drawings are

incorporated directly, or by reference into a maintenance procedure, they

shall receive the same level of review and approval as operating °

procedures.

Exception/Interpretation

Such documents are reviewed by appropriately qualified personnel prior to
use to ensure that, when used as instructions, they provide proper and
adequate information to ensure the required quality of work. Maintenance
procedures which reference these documents receive the same level of
review and approval as operating procedures.

N45.2.1,

Sec. 3

Requirement B

N45.2.1 establishes criteria for classifying items into "cleanliness " m

levels," and requires that items be so classified.

Exception/Interpretation
Instead of using the cleanliness level classification system of N45.2.1,
the required cleanliness for specific items and activities is addressed

on a case-by-case basis.

Cleanliness is maintained, consistent with the work being performed, so
as to prevent the introduction of foreign material. As a minimum,
cleanliness inspections are performed prior to closure of "nuclear"
systems and equipment. Such inspéctions are documented.
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4a:

Sec. 5

Requirement 3
"Fitting and tack-welded joints (which will not be immediately sealed by
welding) shall be wrapped with polyethylene or other nonhalogenated

plastic film until the welds can be completed."

Exception/Interpretation

I&M sometimes uses other nonhalogenated material, compatible with the
parent material, since plastic film is subject to damage and does not
always provide adequate protection.

N45.2.2, General

Requirement i
N45.2.2 establishes requirements and criteria for classifying safety
re]ateg items into protection levels.

Exception/Interpretation

Instead of classifying safety related items into protection levels,
controls over the packaging, shipping, hand]ﬁng and starage of such items
are established on a case-by-case basis with due regard for the item's
complexity, use and sensitivity to damage. Prior to installation or use,
the items are inspected and serviced, as necéssary, to assure that no
damage or deterioration exists which could affect their function.

Sec. 3.9 and Appendix A3.9

Requirement - .

“The jtem and the outside of containers shall be marked."

(Further criteria for marking and tagging are given in the Appendix.)

Exception/Interpretation

These requirements were originally written for items packaged and shipped
to construction projects. Full compliance is not always necessary in the
case of items shipped to operating plants and may, in some cases,
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4b.

4c.

4d.

increase the probability of damage to the item. The requirements are
implemented to the extent necessary to assure traceability and integrity
of the item.

Sec. 5.2.2

Requirement
"Receiving inspections shall be performed in an area equivalent to the

-

level of storage."

Exception/Interpretation

Receiving inspection area environmental controls may be less stringent
than storage environmental requirements for an item. However, such
inspections are performed in a manner and in an environment which do not
endanger the required quality of the item.

Sec. 6.2.4

Requirement ‘

"The use or storage of food, drinks and salt tablet dispensers in any
storage area shall not be permitted."

Exception/Interpretation

Packaged food for emergency or extended overtime use-may be stored in
material stock rooms. The packaging assures that materials are not‘
contaminated. Food will not be "used" in these areas..

Sec. 6.3.4

‘Requirement

"All items and their containers shall be plainly marked so that they are
easily identified without excessive handling or unnecessary opening of
crates and boxes."

Exception/Interpretation
See N45.2.2, Section 3.9 (Exception 4b.).
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qli’ 4e.

5.
5a.

v’

Sec. 6.4.1

Requirement .
"Inspections and examinations shall be performed and documented on a

periodic basis to assure that the integrity of the item and its container
. is being maintained."

Exception/Interpretation ,

The requirement implies tnat all inspections and examinations of items in
storage are to be'performed on the same schedule. Instead, the
inspections and examinations are performed in accordance with material
storage procedures which identify the characteristics to be inspected and
include the required frequencies. These procedures are based on
technical considerations which recognize that inspections and frequencies
needed vary from item to item.

N45.2.3,
Sec. 2.1

Requirement
Cleanliness requirements for housekeeping activities shall be established

on the basis of five zone designations.

Exception/Interpretation ‘

Instead of the five-level zone designation system referenced in ANSI
N45.2.3, I&M bases its controls over housekeeping activities on a
consideration of what is necessary and appropriate for the activity
involved. The controls are effected through procedures or instructions.
Factors considered in developing the procedures and instructions include
cleanliness control, personnel safety, fire prevention and protection,
radiation control and security. The procedures and instructions make use
of standard janitorial and work practices to the extent possible.
However, in preparing these procedures, consideration is also given to
the recommendations of Section 2.1 of ANSI N45.2.3.
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6.
6a.

6b.

7a.

N45.2.4,

Sec. 2.2

Requirement

Section 2.2 establishes prerequisites which must be met before the
installation, inspections and testing of instrumentation and electrical
equipment may proceed. These prerequisites include personnel '
qualification, control of design, conforming and protected materials and
availability of specified documents. .

Exception/Interpretation

During the operations phase, this requirement is considered to be
applicable to modifications and initial start-up of electrical equipment.
For routine or periodic inspection and testing, the prerequisite
conditions will be achieved, as necessary.

Sec. 6.2.1

Requirement
"Items requiring calibration shall be tagged or labeled on completion, o
indicating date of calibration and identity of person that performed

calibration.”

Exception/Interpretation

Frequently, physical size and/or location of installed plant
instrumentation precludes attachment of calibration labels or tags.
fnstead, each instrument is uniquely identified and is traceable to its
calibration record.

A scheduled calibration program assures that each instrument's
calibration is current.

N45.2.5,
Sec. 2.5.2

Requirement
"When discrepancies, malfunctions or inaccuracies in inspection and

testing equipment are found during calibration, all items inspected with
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7b.

that equipment since the last previous calibration shall be considered
unacceptable until an evaluation has been made by the responsible
authority and appropriate action taken."

Exception/Interpretation

1&M uses the requirements of N18.7, Section 5.2.16, rather than N45.2.5,
Section 2.5.2. The N18.7 requirements are more applicable to an
operating plant.

Sec. 5.4

Requirement

"Hand torque wrenches used for inspection shall be controlled and must be
calibrated at least weekly and more often if deemed necessary. Impact
torque wrenches used for inspection must be ca]ibratéd at least twice
daily."

Exception/Interpretation

Torque wrenches are controlled as measuring and test equipment in,
accordance with ANSI N18.7, Section 5.2.16. Calibration intervals are
based on use and calibration history rather than as per N45.2.5.

N45.2.6, Sec. 1.2

Requirement

"The requirements of this standard apply to personnel who perform
inspections, examinations and tests during fabrication prior to or during '
receipt of items at the construction site, during construction, during
preoperational and start-up testing and during operational phases of
nuclear power plants."”

Exception/Interpretation 1
Personnel participating in testing who take data or make observations,
where special training is not required to perform this function, need not
be qualified in accordance with ANSI N45.2.6, but need only be trained to
the extent necessary to perform the assigned function.

1.7-109 i July, 1992



9a.

Reqg. Guide 1.58 - General

Requirement
Qualification of nuclear power plant inspection, examination and testing

personnel.

c.2.a(7)

Requirement

Regulatory Guide 1.58 endorses the guidelines of SNT-TC-1A as an
acceptable method of training and certifying personnel conducting leak
tests.

Exception/Interpretation

I&M takes the position that the "Level" designation guidelines as
recommended in SNT-TC-1A, paragraph 4 do not necessarily assure adequate
leak test capability. I&M maintains that departmental supervisors are
best able to judge whether engineers and other personnel are qualified to
direct and/or perform leak tests. Therefore, I&M does not implement the
recommended "Level" designation guidelines.

It is I&M's opinion that the training guidelines of SNT-TC-1A, Table I-G,
paragraph 5.2 specifically are oriented towards the basic physics
involved in leak testing, and further, towards individuals who are not
éraduate engineers. [&M maintains that it meets the essence of these
training guidelines. The preparation of leak test procedures and the
conduct of leak tests at Cook Nuclear Plant is under the direct
supervision of Performance Engineers who hold engineering degrees from
accredited engineering schools. The basic physics of leak testing have
been incorporated into the applicable test procedures. The review and
approval of the data obtained from leak tests is performed by department
supervisors who are also graduate engineers.

I&M does recognize the need to assure that individuals involved in leak
tests are fully cognizant of leak test procedural requirements and
thoroughly familiar with the test equipment involved. Plant performance
engineers receive routine, informal orientation on testing programs to
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9b.

ensure that these individuals fully understand the requ1rements of
performing a leak test.

¢s, Ce, C7, C, ClO

Exception/Interpretation

I&M takes the position that the classification of inspection, examination
and test personnel (inspection personnel) into "Levels" based on the
requirements stated in Section 3.0 of ANSI N45.2.6 does not necessarily
assure adequate 1nspect1on capability. I&M maintains that departmental
and first line supervisors are best able to judge the inspection
capability of the personnel under their supervision, and.that "Level"
classification would require an overly burdensome administrative work
load, could inhibit inspection activities, and provides no assurance of
inspection capabilities. Therefore, I1&M does not implement the "Level”
classification concept for inspection, examination and test personnel.

The methodology under which inspections, examinations and tests are
conducted at the Cook Nuclear Plant requires the involvement of first
line supervisors, engineering personnel, departmental supervisors and
plant management. In essence, the last seven (7) project functions shown
in Table 1 to ANSI N45.2.6 are assigned to supervisory and engineering
personnel, and not to personnel of the inspector category. These
management supervisory and engineering personnel, as a minimum, meet the
educational and experience requirements of "Level II and Level III"
personnel, as required, to meet the criteria of ANSI 1.1 which exceeds
those of ANSI N45.2.6. In I&M's opinion, no useful purpose is served by
classification of management, supervisory and engineering personnel into
"Levels."

Thereforé, I&M4 takes the following positions relative to regulatory
positions C5, 6, 7, and 10 of Regulatory Guide 1.58.

C-5 Based on the discussion in gb, this position is not applicable to

the Cook Nuclear Plant.
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10.
10a.

Replacement personnel for Cook Nuclear Plant management,
supervisory and engineering positions subject to ANSI 18.1 will
meet the educational and experience requirements of ANSI 18.1 and
therefore, those of ANSI N45.2.6. )

Replacement inspection personnel will, as a minimum, meet the
educational and experience requirements of ANSI N45.2.6, Section
3.5.1 - "Level I."

C-7 I&M, as a general practice, complies with the training
recommendations as set forth in this regulatory position.

C-8 . All I&M inspection, examination and test personnel are instructed
in the normal course of employee training in radiation protection
and the means to minimize radiation dose exposure.

C-10 [I&M maintains documentation to show that inspection personnel meet
the minimum requirements of "Level I," and that management,
supervisory and engineering personnel meet the minimum «
requirements of ANSI 18.1.

N45.2.8,

Sec. 2.9

Requirement

Section 2.9e of N45.2.8. lists documents relating to the specific stage
of installation activity which are to be available at the construction
site.

Exception/Interpretation
A1l of the documents listed are not necessarily required at the

“construction site for installation and testing. AEPSC and I&M assure

that they are available to the site, as necessary.
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10b.

10c.

Sec. 2.9

Requirement
Evidence that engineering or design changes are documented and approved

shall be available at the construction site prior to installation.

Exception/Interpretation
Equipment may be installed before final approval of engineering or design
changes. However, the system is not placed into service until such

changes are documented and approved.

Sec. 4.5.1

Requirement .
"Installed systems and components shall be cleaned, flushed and

conditioned according to the requirements'of ANSI N45.2.1. Special
consideration shall be given to the following requirements: ...."
(Requirements are given for chemical condi*ioning, flushing and process

controls.)

Exception/Interpretation

Systems and components are cleaned, flushed and conditioned as determined
on a case-by-case basis. Measures are taken to help preclude the need
for cleaning, flushing and conditioning through good practices during
maintenance or modification activities. -
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11, N45.2.9

11a. Sec. 5.4, Item 2
Requirement
Records shall not be stored loosely. “Théy shall be firmly attached in
binders or placed in folders or envelopes for storage on shelving in
containers." Steel file cabinets are preferred.

Exception/Interpretation

Records are suitably stored in steel file cabinets, or on shelving in
containers. Methods other than binders, folders, or envelopes (for
example, dividers) may be used to organize the records for storage.

11b. Sec. 6.2
Requirement
"A list shall be maintained designating those personnel who shall have
access to the files".

Exception/Interpretation “

Rules are established governing access to and control of files as
provided for in ANSI N45.2.9, Section 5.3, Item 5. These rules do not
always include a requirement for a list of personnel who are authorized
access. It should be noted that duplicate files and/or microforms may
exist for general use.

l1c. Sec. 5.6
Requirement
When a single records storage facility is maintained, at least the
following features should be considered in its construction: etc.

Exception/Interpretation

The Cook Nuclear Plant Master File Room and other off-site record storage
facilities comply with the requirements of NUREG-000 (7/81), Section
17.1.17.4. '

|
|
|
|
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12.

Req. Guide 1.144/ANST N45.2.12

12a. Sec. C3a(2)

12b.

12c.

Requirement
Applicable elements of an organization's Quality Assurance Program for

"design and construction phase activities should be audited at least
annually or at least once within the 1ife of the activity, whichever is
shorter." ‘

Exception/Interpretation
Since most modifications are straight forward, they are not audited
individually. Instead, selected controls over modifications are audited

periodically.

Sec. C3b(l)

Requirement ’ .
This section identifies procurement contracts which are exempted from

being audited.

Exception/Interpretation .

In addition to the exemptions of Reg. Guide 1.144, AEPSC/I&M considers
that the National Institute of Standards and Technology; or other State
and Federal Agencies which may p}ovide services to AEPSC/I&M, are not
required to be audited.

Sec. 4.5.1

Requirement

Responses to adverse audit findings, giving results of the review

and investigation, shall clearly state the corrective action taken or
planned to prevent recurrence. "In the event that corrective action
cannot be completed within thirty days, the audited organization's
response shall include a scheduled date for the corrective action.”
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13.

13a.

13b.

Exception/Interpretation ‘
AEPSC/I1&M take the position that certain circumstances warrant more than

thirty (30) days to completely investigate the cause and/or total impact

of an adverse finding. For these circumstances, an initial thirty (30)

day response will be provided which addresses a schedule for known .
corrective actions, the reason why additional investigation time is

needed, and a schedule for completion of the investigation. These

initial responses require the approval of the Director - Quality

Assurance.

N45.2.13,

Sec. 3.2.2

Requirement -~
N45.2.13 requires that technical requirements be specified in procurement
documents by reference to technical requirement documents. Technical
requirément documents are to be prepared, reviewed and released under the
requirements established by ANSI N45.2.11.

Excepti on/InterDretat.i on . : ! ‘
For replacement parts and materials, AEPSC/I&M follow ANSI N18.7, Section

5.2.13, Subitem 1, which states: "Where the-original item or part is

found to be commerciaily 'off the shelf' or without specifically

identified QA requirements, spare and replacement parts may be similarly

procured, but care shall be exercised to ensure at least equivalent

performance."

.

Sec. 3.2.3
Requirement
"Procurement documents shall require that the supplier have a documented
Quality, Assurance Program that implements parts or all of ANSI N45.2 as
well as applicable Quality Assurance Program requirements of other
nationally recognized codes and standards."
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13c.

13d.

13e.

Exception/Interpretation
Refer to Item 2j.

Sec. 3.3(a)

Requirement ] )
Reviews of procurement documents shall be performed prior to release for
bid and contract award.

Exception/Interpretation

Documents may be released for bid or contract award before completing the
necessary reviews. However, these reviews are completed before the item
or service is put into service, or before work has progressed beyond the
point where it would be impractical to reverse the action taken.

Sec. 3.3(b)

Requirement

Review of changes to procurement documents ‘'shall be performed prior to
release for bid and contract award.

Exception/Interpretation

This requirement applies only to quality related changes (i.e., changes
to the procurement document provisions identified in ANSI N18.7, Section
5.2.13.1, Subitems 1 through 5). The timing of reviews will be the same

as for review of the original procurement documents.

Sec. 10.1

Requirement

"Where required by code, regulation, or contract requirement, documentary
evidence that items conform to procurement documents shall be available
at the nuclear power plant site prior to installation or use of such
items, regardless of acceptance methods."
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14.

. lda.

14b.

Exception/Interpretation
Refer to Item 2j.

Requirement
"post-installation test requirements and acceptance documentation shall

be mutually established by the purchaser and suppl{er."

Exception/Interpretation .

In exercising its ultimate responsibility for its Quality Assurance
Program, AEPSC/I&M establishes post-installation test requirements giving
due cdnsideration to supplier recommendations.

Req. Guide 1.146/ANSI N45.2.23 and ANSI N45.2.2.12

ANSI N45.2.23, Sec. 1.1

Requirement M

This standard provides requirements and guidance for the qualification of
audit team leaders, henceforth identified as "lead auditors."”

ANST N45.2.12, Sec. 4.2.2

Requirement
A lead auditor shall be appointed team leader.

- Exception/Interpretation

The AEPSC audit program is directed by the AEPSC Director - Qual1ty
Assurance and is administered by designated QA Division section
managers/supervisor who are certified lead auditors.

Audits are, in most cases, conducted by individual auditors, not by
"audit teams." These auditors are certified in accordance with
established procedures and are assigned by the responsible QA section
manager/supervisor based on their demonstrated audit capability and
general knowledge of the audit subject. In certain cases, this results
in an individual other than a "lead auditor" conducting the actual audit
function.
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G Established AEPSC audit: procedures require that, in all cases, the audit
functions of preparation/organization, reporting of audit findings and
evaluation of corrective actions be reviewed by QA Division section
managers/supervisor, thereby meeting the requirements of ANSI N45.2.23
relative to "lead auditors", and "audit team leaders."
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2.2 METEOROLOGY

Due to the extreme importance of site meteorology, particularly with
regard to safety considerations, an extensive meteoxological study

program was initiated at the site during the summer of 1966.

The meteorological features of the plant site were evaluated primarily
on the basis of three years data obtained from the 200 foot tower which
was installed on the site in 1966. Satellite aerovane stations at
inland and on-site locations were used to complement the main tower
data. Data from the original meteorological study can be found in the
original FSAR. )
In most respects, the meteorological patterns are those of a typical
open mid-latitude exposure. The wind speeds are strong, variations in
direction are frequent and the overall wind rose shows no marked
favoritism for any particular direction. The only unusual feature is
the low fréquency of stable conditions. Both the lapse rate and
turbulence class analyses indicate far fewer stable cases than
originally anticipated, reaching only 7% over the three year period.
Even in the late spring and early summer when the lake is relatively
cold, the frequency of stable cases reaches only 20 to 25%. Even more
favorable is the very low greqﬁéncy of the combination of light winds
and stable, on-shore flow. Less than 1% of the 200-foot data and only
2.5% of the satellite data are in this category.

The 1992 meteorological data was obtained from the 10 meter level of the
main meteorological tower. Supplemental information from the shoreline
tower is also considered. Analysis of the 1992 joint frequency tables
shows that a small percentage (7%) of the year the stability
clasgification indicated a stable state (Pasquill category G). The
combination of stable conditions and on~shore wind occurred only about
1% of the time. Both of these figures correspond very closely with the
initial data discussed above.
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The only major meteorological hazard expected in the site area is the
tornado which has recurrence frequency of over 5000 years at the site
itself. Ice storms, which would be expected with greater frequency,
are not likely to damage essential facilities, but have been considered

in developing certain criteria.

2.2.1 SOURCES OF DATA

0ld _Site Meteorological Tower

The main source for the inital site meteorological data was a 200~foot
meteorological tower which was erected at the site during the summer of
1966 and equipped with meteorological instrumentation (Fig. 2.2-1).
This tower remained in continuous operation from October 1966 until

1978. The tower instruments consisted of the following:

200 ft. level Aerovane and aspirated resistance thermometer.

150 ft. level

Climet Bivane (the extremely strong winds at the
site had damaged the Bivane, but some data had
been obtained).

50 ft. level

Aerovane and aspirated resistance thermometer.

Ground-~level Resistance thermometer, Dewcell, recording rain

gage and recording barometer.

In the Unit 1 Control Room there was instrumentation and a recorder for

wind speed, direction and temperature.
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2.2.2 GENERAL METEOROLOGY

Southwestern Michigan is typical of the northern lake regions of the
United States in most respects. _The flat terrain and the frequent
passage of well-developed extra-tropical storms create a consistently
strong wind flow, as well as rapid changes in both dispersion conditions
and wind direction. Some of the meteorological statistics are useful
primarily for general planning of the facilities and are therefore
reported with a minimum of description. Other data are important in

the assessment of safety and these are discussed fully.

High Winds

Strong winds are the most important meteorological hazard to the
facilities. The region is frequented by relatively strong, gusty winds,
usually accompanying the passage of squall lines or thunderstorms and
the maximum wind associated with these phenomena is 90 mph on a 100 year

recurrency interval.

The tornado presents a very specialized type of hazard involving both

violent winds and extremely large, rapid changes in barometric pressure.

The storms are small, unpredictable in detail and rather infrequent,
but they undoubtedly represent one of the few environmental factors that
could, if ignored in plant design, inflict direct major damage on the
facility. Typically, the tornado is a narrow funnel, often only a few
hundred yards wide, in which winds may briefly reach 300 mph. Almost
instantaneous changes in barometric pressure occur, reaching
3 psi and causing explosion of vulnerable structures. Because of the
severity of the phenomena, very few reliable measurements of
tornado intensities exist. It is therefore difficult to dissociate wind
and pressure effects, but the estimates given above are considered
fairly reliable maximum values. This portion of Michigan has a signifi-
cant tornado probability, as is apparent in the map shown in Figure 2.2-
2. Berrien County has had 25 tornadoes between 1950 and 1989.
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Ice Storms

Far less destructive, but far more probable, are the ice storms that
frequent the north central states. Michigan lies in the belt where such
storms are common and in the years from 1970 to 1989, 6 significant ice

storms have been reported in this area.

2.2.3 DISPERSION METEOROLOGY

Worst Case X/Q values

X/Q values for 1992 were calculated from data from the main tower’s 10
meter instruments using the MIDAS computer code. The data show a worst
case X/Q value as 1.06E-05 sec/m3 during 1992. The worst case ever
computed by the present meteorological system is 1.13E-05 sec/m3. Both
of these values are well below the established worst case X/Q value of
3.15E-04 sec/m3. Table 2.2-3 shows the X/Q values for all sectors at 10

digtances.

Atmospheric Stability

The atmospheric stability for the area is now classified according to
the Pasquill categories for use in dispersion calculations. These
categories range from A to G, with the G category being the most stable.
Joint frequency tables for 1992 have been compiled and are shown in
Tables 2.2-4 through 2.2-11. The data show that a large percentage
(33%) of the year is devoted to Category D. A rather substantial
portion of the year (23%) shows an extremely unstable classification
(Category A). There is only a small portion of time (7%) devoted to the
extremely stable conditions of Category G.

Wind Speed and Direction

Wind speeds were moderate in 1992. The predominant wind speed range is

4-7 mph category. The wind speed exceeded 14 mph less than 4% of the

time. The wind direction at the main tower varied, with the largest
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frequencies occuring both from the North and from the South. 'This can

be observed in the wind roses shown in Figures 2.2-3 through 2.2-7.
There was a slight tendency for winds from the West (onshore flow) to
occur. The second quarter of the year produced winds mostly from the

North, while during the fourth quarter they were from the South.

The wind at the shoreline (measured by the shoreline tower) shows a
large contrast. The winds are mostly from the South East. This
directional preference can be seen in all four quarters of the year, as

shown on the wind roses in Figures 2.2-8 through 2.2-12.
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2.7 ENVIRONMENTAL RADTATION MONITORING

’ The radiological environmental radiation monitoring program, described
herein, was designed to evaluate the effects that routine and inadvertent
radiocactive releases from the plant have on the environment. Provisions are
made to monitor liquid and gaseous wastes before and/or during their release,
and further to monitor the atmosphere, lake water, well water, aquatic
organisms, milk and food materials when necessary. Liquid and gaseous
wastes are released as continuous releases as well as batch releases from
time to time, after appropriate decay, processing and analysis. No
foreseeable environmental conditions will restrict the release of wastes.
However, if extreme conditions should indicate the desirability, wastes can
be retained until dispersion conditions improve.

2.7.1 DETERMINATION OF MAXIMUM ALLOWABLE RELEASE RATES TO AIR AND WATER

The first step in the program is to determine the maximum rate at which
radioactive material may be continuously discharded without exceeding the
limits set by 10 CFR 20 at the site boundary. The initial estimate is based
on the plant design, the anticipated composition of the radioactive material
to be released, and the dilution and dispersion characteristics of the air
and water into which these materials are discharged.

The unit vent, through which radioactive gaseous waste is routinely released,
runs up the outside wall of the containment building. The vent opening is at
the top of the containment building, about 160 feet above grade.

Other release pathways for discharge of radiocactive gaseous waste include the

steam jet air ejectors, gland seal leak-offs, steam generator blowdown, and
the auxiliary boiler stack.
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Table 2.2-11 shows the predominant wind to be coming from the South. The
values calculated for X/Q for all of the wind directions are given in Table
2.2-3. Using the table, the X/Q for winds blowing toward the North (from the
South) is calculated to be 9.54E-06 Becondeluﬁ. For the waste gas mixture in
Table 11.1-6, the weighted average maximum permissable concentration is
1.2E-07 uci/cc. The maximum rate at which this mixture can be discharged
continuously is Q = .013 Ci/sec, without exceeding the 10 CFR 20 limit at the
site boundary.

If suitable for discharge, liquid radioactive wastes are released to the
condenser circulating water system. The maximum diacharge concentration for
liquids is defined in the Plant Technical Specifications. This defined
concentration ensures that the limits established in 10 CFR 20 are not
violated.
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2.7.2 SAMPLING STATIONS

The stations for sampling airborne particulates, volatiles, and external
radiation are placed in two rings about the plant. The inner, or indicator
ring, stations are placed where it is estimated that maximum ground .
concentrations of material released from the plant will occur. Figure 2.7-1
indicates the locations selected for the six indicator stations (shown as Al
thrbugh‘AS).

Figure 2.7-3 shows the locations which have been selected for the four
background air stations in the ohter ring as identified as A. These
locations are all about 20 miles from the plant and thus the ground-level
concentrations of radiocactive material originating from the plant will be
less than 1 percent of the concentrations at the indicator stations.
Locations of TLD stations are shown in Figures 2.7-1, 2.7-3 and 2.7-4.
Twelve on-site indicator TLD stations (shown as Al through Al2 on

Figure 2.7-1) are located on an approximate 2000 foot radius and eleven off-
site monitoring TLD stations are within a 2 to 5 mile radius from the plant
(shown as T1 through Tl1ll on Figure 2.7-4). Four background TLD stations
located about 20 miles from the plant are identified as A on Figure 2.7-3.

‘ Sampling Lake Water

The locations of the sampling stations for lake water are described in

Table 2.7-1. Indicator lake samples are taken along the lake front from the
condenser cooling water intake and at an approximate distance of 0.1 and 0.2
miles north and 0.1 and 0.3 miles south of the plant centerline.

The sampling of aquatic organisms presents a number of difficulties. Out to
a depth of 20 feet or more, the lake bottom is scoured sand and is almost
sterile. Attempts to find suitable organisms in sufficient quantities for
routine sampling have been unsuccessful.
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. The selection of milk sampling locations are, of course, limited to pastures 0

Benthonic organisms occur Bnly at depths greater than twenty feet; such
depths occur at 1,000 feet or more from shore. Routine sampling under such o
circumstances is impractical for extended periods of unfavorable weather.

Fish are collected and analyzed in the program, but fish are a poor sampling
medium because they range so widely that it is never certain that they
represent the area where they happen to have been caught.

Sampling of Well Water

Well water is the only material .in the environmental sampling program that is
not likely to be affected by fallout of radiocactivity. With well water, and
only‘with well water, is the before and after principle sound. There are 17
wells (13 REMP wells and 4 non technical specification steam generator
storage facility groundwater monitoring wells) within the owner controlled
area as shown in Tables 2.7-2 and 2.7-3. The orientation of these wells with
regspect to the plant was chosen as a result of groundwater movement, which
was found to be east to west.

Sampling of Milk

where milk cows graze. The locations shown in Figure 2.7-3 are subject to
change as the location of milk cows change.
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Sampling of Food

It is now evident that milk alone provides sufficient control of
terrestrial pathways. Additional human food materials are not needed in
the program unless radioactive materials ocﬁer than noble gages, tritium
and iodiée are detected in the plant discharges to the atmosphere.
Because radioactive particulates have been noted in gaseous discharges

additional human food crops will be sampled annually.

The noble gases do not enter directly into the food chains. Tritium
enters freely into all food chains; however, since almost all tritium °
occurs as tritiated water, it does not concentrate in food pathways as do
other elements. Iodine does concentrate along food pathways and it has
been shown that the air-pasture-milk animal-milk‘pathway is critical and
that milk is the best monitoring medium. Radioactive particulates which
settle out on the surfaces of crops are Adequately monitored by the
sampling and analysis of broadleaf vegetation and grapes. There is,
consequently, neither need nor justification for monitoring ﬁuman foods d
other than milk and selected vegetation in the terrestial environm;nt,

and fish in the aquatic environment.

All sampling points have been selected because they are representative of
the area and accessible for sampling. Table 2.7-5 describes the current

Radiological Environmental Monitoring Program, as defined in the plant

a

Technical Specifications,
2.7.3 STABLE ELEMENT STUDIE§

The pre-operationaf phase of the environmental program includes a

study of stable element concentrations in the lake water and in

selected aquatic organisms. The purposes of these measurements are

(1) to put an upper limit oﬁ the degree to which radioactive material
discharged from the plant into the lake could be concentrated in human
food taken from the lake, (2) to find critical patﬂways and the méans for
estimating population exposure by these pathways, and (3) to determine
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the relationship between the concentration factors in fish (and any other
human foods taken from the lake) to those in aquatic organisms selected

to monitor the water environment.

The principle involved in these stable element studies is that the
radioactive isotopes of an element cannot be concentrated more highly

than the corresponding stable isotopes of that element by biological,

chemical or physical processes in the environment. The genéral form

of these studies is described in the next paragraph.

Thg radioactive isotopes anticipated in the liquid waste (Table 11.1-5)
are examined, as are the data on similar operating reactors. From
these one obtains a list of the elements which correspond to all the
radioactive isotopes which may contribute to radioactivity in food
chains. Samples of lake water, edible portions of fish, and other
possible monitoring organisms, if available, are collected and aﬁalyzed
for each of the‘elementg in the list. The data so obtained give
concentration factors from water to fish, and from water to monitor
organisms for the stable elements., Radioactive isotopes of these
elements cannot be concentrated to factors greater than those for the

corresponding stable elements.
2.7.4 MEASUREMENT OF RADIOACTIVITY

The pre-operati;nal phase of the environmental program included the
collection and analysis of samples for radioactivity; the intensity of
the post-operational phase is concerned exclusively with radioactivity
released from the plant. This section describes the equipment and
techniques that are used to collect and analyze environmmental samples

for radioactivity.
Direct radiation doses primarily due to radioactive noble 'gases in the
environment is measured with thermoluminescent dosimeters. The detection

limit of thermoluminescent dosimeters is 1 to 2 mR per month. This
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sensitivity corresponds to 2 to 4 percent of the maximum permissible dose to
the public from radiocactive noble gages.

The air sampling units draw about 6 x 108 cc of air per week through a
filter. The detection limit of a lithium drifted germanium gamma
spectrometer is on the order of 10-'9 Ci/cc, far below the maximum permissible
public concentration of any radioactive material the plant could discharge to
the atmosphere.

The environmental air sampling units are fitted with chqrcoal cartridges to
collect iodine. If the air passing through this cartridge were at the public
maximum concentration of iodine 131 for the entire week, the cartridge would
collect 0.06 uci. . '

Tritium is measured in a liquid scintillation counter with a nominal
sensitivity limit of 10--4 uCi/ce, which is 0.03 of the permissible drinking
water concentration. Analyses will be made by contract with an ocutside
laboratory.

2.7.5 OPERATION OF THE PROGRAM

The environmental radiation monitoring program was started some 12 to 18
months before fuel was loaded in Unit 1. During this period, equipment was
tested, the suitability of the selected sampling media and sample points were
determined, analytical procedures were tested, and some data was accumulated
and examined for statistical variability. Modifications that were necessary
to attain reliable and coherent data were made during this period.

Prior to any liquid or gaseous release, the concentration of radioactive

material that is to be released to the environment is determined. Based on
the total concentration of radiocactive material present, the release flow
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rate is adjusted to ensure that the Technical Specification release limits
are not exceeded. In addition the actual dose to a member of the public
resulting from liquid and gaseous releases from the Cook Nuclear Plant is
determined to ensure that Technical Specification requirements are not being
exceeded.

2.7.6 SUMMARY OF PREOPERATIONAL ENVIRONMENTAL MONITORING PROGRAM

The average monthly LiF Dosimeter Loadings for the quarter of August, 1971
through becember, 1971, on site, vary from 3.9 + 1.3 to 11,7 # 0.8 mrem and
offaite 3.9 # 1.2 to 13.3 + 1.1 mrem. )

Initial water samples taken in the Lake (similar to that shown in Figure 2.7~
1) and at Bridgman, St. Joseph, Benton Harbor and New Buffalo show a tritium
concentration of from 0.562 * 0.036 to 0.583 + .036 picocuries/

milliliter. Gross beta at the above sampling points showed 0.0 + 2.0
picocuries/liter to 6.8 + 1.0 picocuries/liter. '

The determination of gross beta in the air particulates on site is 0.01 #

0.01 to 0.30 # 0.01 picqpuriea/cubic meter. The same values for offsite
stations are 0.01 % 0.01 to 0.24 + 0.1 picocuries/cubic meter.
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TABLE 2.7-1

Indicator Stations

Condenser cooling water intake (Ll).

0.3 miles southwest from plant centerline

0.2 miles northeast from plant centerline

0.1 miles southwest from plant centerline

0.1 miles northeast from plant centerline
(See Figure 2.7-1)

Background Stations (and drinking water sample stations)

along the
along the
along the
along- the

- lake
lake
lake
lake

shore
shore
shore
shore

LOCATIONS OF THE WATERBORNE SURFACE SAMPLING STATIONS

(L2).
(L3).
(L4).
(L5).

Lake Township water intake, 0.4 miles south from the plant (DA)'*
St. Joseph municipal water intake, 9 miles northeast from the plant (DB).*

(See Figure 2.7-3)

*DA and DB refer to analysis performed as indicated in Table 2.7-4.
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TABLE 2.7-2

WELLS AVAILABLE FROM MONITORING PROGRAM
(Refer to Figure 2.7-1 for a map indicating
the location of these sample points)

Approximate
Distance from Direction from
Well No. Plant in Feet Noxrth
Wi 1969 11°
W2 2292 63°
W3 3279 107°
Wa 418 301°
WS 404 290°
W6 424 273°
w7 1895 189°
w8 v 1279 53°
W9 1447 22°
W10 4216 129°
W1l 3206 153°
W12 2631 162°
W13 2152 182°
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TABLE 2.7-3

EYTIE Y.L

EQH_IEEHHIQAL_§2E§IEIQAIIQH_QEQHNDHAIEE;HELLi
STEAM GENERATOR STORAGE FACILITY
(Refer to Figure 2.7-2 for a map indicating

the location of these sample points)

Approximata

Distance from
Well No, Plant in Feet
SGR-1 . 4037
SGR-2%* 3879
SGR-4 3699
SGR-5 3649

"

These wells are sampled and analyzed quarterly for:

- Gross alpha Activity
- Gross Beta Activicy
- Gamma Isotopic Activity

*No SGR-3 well defined for this program.

2.7-11

Direction from
North

95°

92°
93°
92°
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Table 2.7-4 intentionally deleted.
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Exposure Pathway

And/Or Samples
1. Airborne

a. Radioiodine and
Particulates

2. Direct Radiation

3. Waterborne
a. Surface

i ’

Page 1 of 4 -

TABLE 2.7-5

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Sample Locations

Al-A6 (Site)

New Buffalo, South
Bend, Dowagiac, and
Coloma are Background

a) Al-Al2 (On-Site)
b) New Buffalo, South
Bend, Dowaglac,

Coloma
c) 11 off-Site TLD
Monitor Locations

L1, L2, L3, L4, LS

*Composite samples shall be collected by
collecting an aliquot at intervals not

exceeding 24 hours.

Sampling and
Collection Frequency

Continuous operation of sampler
with Sample Collection as
required by Dust Loading But at
Least Once Per 7 Days

At least once per 92 Days
(Quarterly)

Composite* Sample Over One~
Month Period

Type & Frequency
of Analysis

Radioiodine canister
Analyze: Weekly for .
I-131

Particulate sample
Gross Beta Radio-
activity follgwing
Filter Change ,
composite (by loca-
tion) for gamma
isotopic quarterly.

Gamma Dose. At Least
Once Per 92 Days.

Gamma Isotopic
Analysis monthly.
Composite for tritium
analysis-quarterly.

qparticulate sample filters should be analyzed for gross beta 24 hours or more after sampling to allow for

radon and thoron daughter decay.

If gross beta activity in air or water is greater than 10 times the yearly

mean of control samples for any medium, gamma isotopic analysis should be performed on the individual samples.
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Exposure Pathway
And/Or Samples

c. Drinking

d. Sediment from

Shoreline
4. Ingestion : Indicator
a. Milk Farms,Background

Farms

Sample Locations
b. Ground HW1l-W13

St. Joseph
Lake Township

L2, L3, L4, L5

Page 2 of 4

TABLE 2.7-5 (Cont’‘d)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Sampling and
Collection Fregquency

Quarterly

Composite* Sample

Collected over a Period of

less than or equal to 31 days
Composite* Sample Over a 2-week
Period if I-131 Analysis is
Performed.

2/year

At Least Once Per 15 Days When
Animals are on Pasture. At
Least Once Per 31 Days at Other
Times.

Type & Frequency
of Analysis

Gamma Isotopic and
Tritium analysis
quarterly.

Gross Beta and Gamma
Isotopic Analysis of
each composite sample.
Tritium Analysis of
composite Quarterly.
I-131 analysis on each
composite when the
dose calculated for
the consumption of
the water is greater
than 1 mrem per year.
Gamma Isotopic
Analysis
Semi~Annually.

Gamma Isotopic and
I-131 Analysis of
Each Sample.

*Composite samples shall be collected by collecting an aliquot at intervals not exceeding 24 hours.

**An indicator farm is defined as the nearest milk producer in each of the land sectors within 8 miles
of the plant site who is willing to participate in the radiological environmental monitoring program.
A background farm is defined as a milk producer in one of the less prevalent wind directions at a
distance greater than 15 miles but less than 25 miles who is willing to participate in the radiological

environmental monitoring -program.

If at least three indicator milk samples and one background milk sample

cannot be obtained, vegetation sampling will be performed as a replacement for the milk sampling and no

milk samples will be required.

2.7-14
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In the dynamic piping analyses, vertical seismic spectra equal to 2/3 of
the pertinent building base horizontal spectra was .computer input with
the appropriate building floor horizontal seismic spectra. The effects
‘of each seismic spectra input were computed independently and the
various modal results were computer combined by the square root of the
sum of the squares (SRSS) method. The effects of the vertical and a
horizontal seismic run were then computer combined by the SRSS method.
The larger resultant value of the vertical and horizontal seismic run
‘[(Y + X), or (Y + Z)] at each node was considered to be the critical

load and/or stress.

Class I piping smaller than 2} inch nominal diameter with operating
temperatures less than 250°F, may be qualified by using either. a
simplified analysis (Alternate Analysis) method or a computer dynamic
analysis. The Alternate Analysis method developed for the Cook Nuclear
Plant considered gravity loads, seismic loads (based on floor
acceleration response spectra) and internal pressure loads. The
acceptance criteria were based on pipe stress and pipe displacement. A
set of instructioqs, guidelines, tables and graphs reflecting the above,

were issued to establish acéeptable spacing of supports.

Class II piping with operating temperatures less than 250°F may be
qualified by using this Alternate Analysis method. Class II piping with
operating temperatures greater than 250°F are qualified using the
computer dynamic analysis method. The seismic inputs are taken from the

appropriate OBE spectra.

Where a piping system consists of a combination of Class I and/or

Class II, and/or Class III piping, the method of analysis is for the
higher class piping. The piping model maybe structurally decoupled, to
suit the higher class piping, at an anchor or at a point (or points)

encompassing restraints in the 3 orthogonal directions.
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2.9.4 SEISMIC DESIGN CRITERIA FOR CLASS I, CLASS II AND CLASS III
STRUCTURES

Class I

A dynamic analysis was performed using Response Spectrum and Modal
Analysis Procedure, as discussed in Appendix F of the original FSAR,
I”Dynamic Analysis of the Containment Structure for Seismic Loading."
Response spectra were generated from information obtained by a full
seismological study of the site. Sﬁress criteria are those of ACI 318-
63 Ultimate Strength Design. »

Class II

An analysis using the procedures of the Uniform Building Code
(International Conference of Building Officials) was made. Standard

working stresses are used.

Values <;f maximum ground acceleration are those used for Class I ‘ |
criteria. The factor applied to the seismic forces from which the

values of sheér, bending moments, etc. are computed, is taken as that

for Zone 3 of the Uniform Building Code multiplied by the ratio of the

maximum ground acceleration to a value of 0.30g. The minimum ratio used

is one-fourth.

Class TI1

An analysis using the procedures of the Uniform Building Code
(International Conference of Buiilding Officials) was made. Standard

working stresses increased by 33 percent are used. Zonal factors of the

Uniform Building Code are used.

2.9-8 July, 1982 . J
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or All Structure Seismic Classifications

A vertical component of earthquake acceleration of two-thirds the
value of the horizontal component of earthquake is assumed to be acting

simultaneously with the horizontal component.

Seismic design criteria for combined structures (i.e., structures having
Class I and Class II elements, Class I and Class III elements or Class

II and Class III elements) are as follows:

1. Equipment is supported by structural elements equal to or
higher than the classification of the equipment.

2. Equipment is surrounded by structural elements equal to

or higher than the classification of the equipment.

3. Structural elements are supported by, or framed to, elements

equal to or higher than its own classification.
The following example illustrates the design criteria stated above.

The auxiliary feed pumps are Class I equipment but are housed in the
turbine building which is essentially a Class III structure. In this
case, the Class I equipment is anchored directly to the foundation slab
which is designed to Class I criteria. The pumps aré surrounded by
local structural elements designed to Class I criteria which have been
designed to withstand potentially adverse effects of lower class

structures in the area.

The superstructure for the turbine room, heater bay and main steam pipe
enclosure beyond the steam generator stop valve are Class III
structures, which are designed for seismic loading in accordance with
the seismic criteria of the Uniform Building Code. The maximum
deflection for all conditions of loading were computed for these
structures.
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These deflections plus an allowance for erection and fabrication
tolerances and an additional amount for clearance were designed into

these structures to prevent rattling (hammering) effect.

The primary water and condensate tanks are functionally Seismic Class II
structures located near Seismic Class I structures, namely, the
refueling water storage tank and the containment. The condensate and
refueling water storage tanks have been seismically analyzed to insure
their structural integrity during a seismic event. The primary water
tank was analyzed seismically for the OBE. All three tanks are located
in excess of 20 feet from the containment wall. The primary water
storage tank is approximately 55 feet from the refueling water stoxage
tank. Analysis indicates that the primary water storage tank will not
cause structural damage to the refueling water or condensate storage
tanks in the unlikely event that it fails. The condensate storage tank,
although not required to be a Seismic Class I structure, was designed as
such to insure the structural integrity of the refueling water tank.

-

2.9.5 GENERAL DESIGN CONSIDERATIONS FOR BUILDING STRUCTURES

Those structures considered are the auxiliary, containment, circulating
water pump screen house and turbine buildings, and the steam generator

stop valves and pipe enclosures outside the containment building.
Building structures were designed to withstand wind forces.

Class I building structures were evaluated with reference to tornado

conditions to assure that there would be no loss of function,.

The wind velocities and tornado model are discussed in Chapter 5 and
Subchapters 1.4 and 2.8.

Tornado loading was not considered coincident with earthquake loading.
However, a 3 psi ambient pressure drop was considered coincident with

tornado velocity pressures.
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Pressure and suction forces together with internal piessure or suction
was considered in accordance with the procedure in ASCE Paper No. 3269;

"wind Forces on Structures."

Torsional effects due to tornado loading were considered in evaluating
Class I structures.
Maximum torsional loading was determined by using varying diameter
tornado "funnels."
Reinforcing was placed so that minimum reinforcing cover provisions are
as recommended by the Uniform Building Code and ACI Building Code.

1. 3 in. cover where concrete was deposited against the .

ground (bottcm of slab).

2, 2 in. cover at all formed surfaces exposed to the ground

or weather (all exterior surfaces of the structure).

3. 1% in. cover for beams and girdexs not exposed to the

ground or the weather.

4. 1 in. cover for‘slabs and walls not exposed to the

ground or weather.

5. Concrete protection for reinforcement is in all cases

at least equal to the diameter of the bars.

Building structures were designed in accordance with the seismic

design criteria as stated in Section 2.9.4.
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The effects of differential motion between the various bdildings were
considered. This was necessary both to provide adequate separation
between the structures to prevent "banging together" of the structures
during a seismic occurrence and to provide for this condition on

interconnecting elements.

Both the horizontal and xotational motions of the containment structure

due to earthquake wexre analyzed. A plot of displacement vs height was
made.

The magnitude of maximum vertical motion due to the DBE was determined
for the structures, considering each structure as a rigid hody.

The maximum magnitude of differential motion was considered to be the
absolute value of the peaks of motion between the independent structures,

considering each motion to occur simultanéously with the others.

The effect of static differential settlement was considered additive to

the dynamic effects where this resulted in a more severe condition.

A discussion ‘of the design for the auxiliary and turbine build{ng follows.

The design of the containment building is discussed in Chapter 5.

Auxiliary Building g

The Auxiliary Building encloses the fuel storage areas (both.new and used
fuel), the fuel transfer canal, the containment equipment hatches access

areas, control facilities and other equipment.

Seismic counsiderations for the Auxiliavy building were based on the 10%
and 20% Ground Response Curves as indicated in Figures 2.5-2 and 2.5-3.
A dynamic analysis of the building was pexformed to determine the seismic

stresses in Class I portions of the structure. Using a slab-spring model
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subjected to independent translational excitation in two perpendicular
directions, the modal periods, the forces acting on the slabs, the slab
displacement and the loads on major lateral load resisting elements were
computed. Consideration was also given to the action of water in the

spent fuel pool during a seismic occurrence.

The superstructure is a Class I structure consisting of a structural steel

skelton with exterior walls and roof of reinforced concrete.

The structural steel was designed in accordance with the "Specification
for the Design, Fabrication and Erection of Structural Steel for Build-
ings," adopted April 17, 1963, by the American Institute of Steel

Construction.

The roof of the structure is constructed of steel beams and girders
supporting a poured concrete roof on steel ribbed decking. The roof
varies in thickness, stepped from two feet to seven inches. The thickest

portion of the roof is directly over the spent fuel pool area.

The walls are of poured concrete supported, for their vertical load, on
the concrete substructure and for their lateral forces by the structural
steel columns and struts. The walls vary in thickness from two feet to
six inches. The thickest area is the west wall adjacent to the fuel pool

and the thinnest portion is at the east end of the structure.

The concrete walls and roof of the auxiliary building were designed to
ﬁrovide protection against potential missiles. The whole structure was
designed to withstand the design basis tornado missiles and was also
designed to protect the control room and fuel pool against a turbine

missile. See Sub-Chapter 1.4 for a discussion on missile protection.
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The tornado forces applied to the structure are as outlined in Chapter 5 with
the exception that the diameter of the tornado was assumed to vary in the

-

following manner:

a. The diameter 1srequal to the width of the structure.
b. The diameter is equal to the length of the structure.
c. The diameter is infinite in extent.

In the event of a tornado, the pressure within the structure will not differ
from the outside by more than 1/2 psi in three seconds. Tﬂis low
differential is achieved by the installation of vents in the periphery of the
‘roof which will allow release of internal pressure. However, as an added
conservatism, the building roof and walls have been designed to withstand 3/4
psi coincident with tornado wind forces. For forces resulting from tornado
winds of 250 mph tangentially and a progression velocity of 50 mph, the
auxiliary building steel will not experience stresses in excess of allowable
as outlined in the 1963 American Institute of Steel Construction
specifications. For tornado winds of 300 mph, tangentially with a progression
of 60 mph, coincident with internal pressﬁres of 3/4 psi, steel wiil remain
within yield and no permanent deformation will result. “

The auxiliary building, a; a Class I structure, has been designed for seismic
forces as described in this chapter. A dynamic analysis was made for the OBE
and DBE. For the OBE, all stresses in the steel superstructure are within
allowables as specified by the 1963 code of the vaAmerican Institute of Steel
Construction for Buildings." For the DBE, the superstructuré steel stresses

do not exceed yield and no permanent deformations will result.

For the 1988 Steam Generator Replacement Project, the following changes were
made to the auxiliary building. An additional 150 ton single failure proof
crane was installed and the existing 150 ton crane was upgraded to a single
failure proof design. The building was reanalyzed for the following

conditions:
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a. The two cranes acting in tandem to move steam generator

components 'during the replacement project.
b. The seismic forces, as described in this chapter, resulting from a
single crane with a 60 ton live load acting anywhere in the

building.

For the OBE, all stresses in the steel superstructure are within allowable as
specified by the code of the "American Institute of Steel Construction for
Buildings." Adopted November 1, 1978. For the DBE, the superstructure steel

stresses do not exceed yield and no permanent deformation will result.

Turbine Building

A strugture such as the turbine building, which consists of_a.CIass I
foundation and a superstructure which is Class I in some areas and Class

- IIT in other areas, was designed as follows. The superstructure was
designed in accordance with the criteria discussed in Section 2.9.4. The
reactions at the base of the superscrucéure were used as input for the
foundation design. The foundation was analyzed for lateral earthquake and
a simultaneously acting vertical component, considering the effects on the
foundations of the superstructure and any equipment supported directly on

the foundation.

For seismic or tornado conditions, the mat was designed in accordance with
the stress criteria of ACI Code 318-63 "Ultimate Strength Design". The
load equations used were those of Subsection 5.2.2.2, with the eliminacion‘

of the pressure and temperature items.

For normal load conditions, the mat was designed using Working Stress
Design., Stresses and strains for normal loading were held to the limits
of ACI Code 318-63 "Working Stress Design."
In ehe design of Class I structures by ACI Code 318-63 "Ultimate Strength
Design" procedure, load reduction factors (@) used for the containment are
discussed in Subsection 5.2.2.2. However for structures other than the
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containment structure and when considering seismic conditionms, the load ‘

reduction factor for diagonal tension, bond and anchorage in concrete was

reduced to 0.75.
2.9.6 SEISMIC DESIGN CRITERIA FOR EQUIPMENT

Seismic Class I equipment design generally requires that normal plus DBE stresses
do not exceed yield, and rotating or sliding equipment functions do not bind.

The combinatlon of earthquake plus normal stresses for the OBE condition

shall not exceed normal allowable, as defined by applicable code. Refer to

Table 2.9-1, and Notes thereto, for the definition of loading conditions.

Restraints for both Class I mechanical and electrical equipment were generally
designed to accept combined normal plus DBE loading without exceeding 0.9 of
the yield stresses.

Class I equipment was designed for earthquake loads represented by the combina-

tion of appropriate horizontal and vertical floor responses simultaneously ‘

applied. The vertical response was equal to 2/3 of the horizontal response.

B

Depending on the relative structural complexity and relative rigidity of the

+ equipment to be evaluated, one of the following methods of seismic

qualification was performed:

1. For structurally complex equipment, a dynamic multi-degree-of-
freedom modal analysis which considered frequency, mode shape
and modal participation factors in determining seismic response.

2, For structurally simple equipment, a dynamic single degree-of-
freedom analysis which considered fundamental frequency response

of the equipment as determined from the floor response spectrum.

3. A simplified dynamic analysis which utilized the peak of the

floor response spectrum to determine seismic loading.

4, Testing of identical or similar components using approved

procedures to simulate appropriate seismic loads.
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LOADING CONDITIONS

TABLE 2.9-1

CONDITIONS*
1. NORMAL
2. UPSET

3.  EMERGENCY

4, FAULTED

5. FAULTED (Including DBE)

* See Note 1.

2.9-17

(Sheet 1 of 3)

EFFECTS CONSIDERED

Deadweight; Thermal, Pressure
(Pressure is considered for

vessel and pipe stress only)
Same as 1, OBE

Same as 1, DBE
' (Thermal is considered

for supports loads only)

Same as 1, Postulated
Pipe Rupture
(Thermal is considered for

supports loads only)

Same as 3, Postulated Pipe

Rupture

July 1989



NOTE 1:

(Sheet 2 of 3)

TABLE 2.9-1
NOTES

Definition of Terms based on the Summer 1968 Addenda to the
ASME Boiler and Pressure Vessel Code, Section III.

The Operating Load Combination categories are defined as follows:

(1)

(2)

(3)

’

Normal Condition - Any condition in the course of system

~ startup, operation in the design powef range and system

shutdown, in the absence of Upset, Emergency or Faulted
Conditions. '

Upset Condition - Any deviations from Normal Conditions

anticipated to occur often enough that design should include
a capability to withstand the conditions without operational
impairment. The Upseé‘Condition includes those transients
caused by a fault in a system component requiring its iso-
lation from the system, transients due to a loss of load or
power and any system upset not resulting in a forced outage.
The Upset Conditions include the effect of the specified
earthquake for which the system must remain ope;ational or must

regain its operational status.

Emergency Condition - Any deviations from normal conditions

which require shutdown for correction of the conditions or
repair of damage in the system. The conditions have a low
probability of occurrence but are included to provide
assurance that no gross loss or structural integrity will
result as a concomitant effect of any damage developed in
the system. The total number of postulated occurrences for
such events shall not exceed twenty-five (25). Among the
Emergency Conditions may be a specified earthquake for which

safe shutdown is required.
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G ’ (Sheet 3 of 3)

TABLE 2.9-1

(4) Faulted Condition - Those combinations of conditions associated

with extremely low probability postulated events whose con-
sequences are such that the integrity and operability of the
nuclear energy system may be impaired to the extent where
considerations of public health and safety are involved. Such
considerations require compliance with safety criteria as may

be specified by jurisdictional authorities.
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(Sheet 1 of 5)

TABLE 2.9-2

(Part A)
LOADING CONDITIONS AND STRESS LIMITS: PRESSURE VESSELS

LOADINé CbNDITIONS | STRESS INTENSITY L;MITS NOTE
1. Normal Conditions (a) Pm 5 Sm
(b) Pm (or PL);+ PB < 1.58m
~(e) Pm (or PL) + PB + Q < 3.OSm
2. Upset Condition (a) PSS,

(b) B_ (or B ) + By < 1.58
(¢) B (or Bj) + By +Q<3.05 2

Emergency Condition (a) Pm 1.2Sm}or Sy whichever
is larger
(b) Pm (or PL) + PB < 1.5(1.28m)

or l.‘SSy whichever is larger 3

Faulted Condition See Note 4

= primary general membrane stress intensity

= primary local membrane stress intensity

~ primary bending stress intensity

- secondary stress intensity .

= stress intensity value from ASME B&PV Code, Section III,
Nuclear Vessels - 1968 Edition, Table N-421

= minimum specified material yield (ASME B&PV Code, Section III,
Nuclear Vessels - 1968 Edition, Table N-424

.x
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(Sheet 2 of 5)

TABLE 2.9-2

(Part B)

LOADING CONDITIONS AND STRESS LIMITS: PRESSURE PIPING

LOADING CONDITIONS

1. Normal Conditions

2. Upset Conditions

3. Emeréency Conditions

4, Faulted Conditions

where:

v k™ o

o w B

STRESS LIMITS

(a) P S

<

m-—"h
(b) By + Py <SS,
(c) SA < (1.255C + 0.258h) £
(a) Pm < 1.28h
(b) P, + Py < 1.25
(¢) SA < (1.255C + O.ZSSh)f
(g) Pm < 1.28h

(b) P + Py < 1.5(L.28

+

»,

See Note 4.

= primary hoop membrane stress (pressure)

= primary longitudinal membrane stress (pressure)

= primary longitudinal bending stress (deadweight, seismié)
= allowable stress at temperature from USAS B3l.l Code for

Pressure Piping, 1967 Edition

S = allowable stress at 70°F from USAS B3l.1 Code for Pressure

C

Piping, 1967 Edition
SA = allowable stress range for expansion stresses (fatigue criteria)
£

= stress range reduction factor for cycling per USAS B 31.1

Code for pressure piping, 1967 Edition
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. (Sheet 3 of 5)
“ TABLE 2.9-2 .

(Part C)
LOADING CONDITIONS AND STRESS LIMITS: EQUIPMENT SUPPORTS

LOADING CONDITIONS STRESS INTENSITY LIMITS

1. Normal Condition Working Stresses or Applicable
Factored Load Design Values

2, Upset Condition Working Stresses or Applicable
Factored Load Design Values

3. Emergency Condition Within yield after load redistribution

4. Faulted Condition ~ Permanent Deflection of Supports
Limited to Maintain Supported Equipment '
Within Design Limits.
"See Note 4

Support loads are combined by algebraic summation, in plus and minus
directions of the three orthogonal planes, so as to obtain the maximum
positive or maximum negative value of design load.

The thermal load component is not considered when algebraic summation

with this load would lessen the support design load.

The seismic load component is considered to have both a positive and a
negative sign. The sign of the seismic component is chosen so as to

maximize the absolute value of the support design load.
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N

TABLE 2.9-2

NOTES

Note 1: ' Fhe limits on local membrane stress intensity (PL < 1.SSm)
" and primary membrane plus primary bending stress intensity (Pm
(or PL) + PB
location if it can be shown by means of limit analysis or by
tests that the specified loadings do not exceed 2/3 or the

< 1.SSm) need not be satisfied at a specific

lower bound collapse load as per paragraph N417.6(b) of the
ASME B&PV Code, Section III, Nuclear Vessels - 1968 Edition.

Note 2: In lieu of satisfying the specific requirements for the

j, local membrane (PL < l.SSm) or the primary plusisecondary stress
‘m intensity (PL + PB + Q< 3Sm) at a specific loc"at:ion,

the structural action may be calculated on a plastic basis

‘and the design will be considered to be acceptable if shake-

down occurs, as opposea to continuing deformation, and if

the deformations which occur prior to shakedown do not exceed

specified limits, as per paragraph N4l17.6(a) (2) of the

ASME B&PV Code, Section IIX, Nuclear Vessels - 1968 Edition.

Note 3: The limits on local membrane stress intensity (PL < l.SSm)
and primary membrane plus primary bending stress intensity (Pm
(or PL) + PB < 1.SSm) need not be satisfied at a specific
location if it can be shown by means of limit analysis or by
tests that the specified loadings do not exceed 120 percent of
2/3 of the lower bound collapse load as per paragraph N417.10(c)’
of the ASME B&PV Code, Section III, Nuclear Vessels - 1968
Edition.
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NOTE 4:

(Sheet 5 of 5)

TABLE 2.9-2 (Cont’d) .

NOTES

- .
e .
. ‘ .

A plastic instability analysis may be'ézrfgéged férfké?
specific cases considering the actual strain hardening
characteristics of the material, but with yield-strentgh
adjusted to correspond to the Cabulated'value at the
appropriate temperature in Table N-424 or N 425 ‘as per

paragraph N-417.11(c) of the ASME B&PV Code, Section III

Nuclear Vessel - 1968 Edition, Y
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3.0 REACTOR
3.1 SUMMARY DESCRIPTION

The Cycle 13 reactor core contains three regions of fuel in a low leakage
loading pattern as described in Section 3.5.2. The fuel rods are cold
worked, partially annealed Zircaloy tubes containing slightly enriched

uranium dioxide fuel.

All fuel rods are pressurized with helium during fabrication to reduce

streasses and sfrains and to increase fatigue life.

The fuel assembly is a canless type with the basic assembly consisting of
the RCC guide thimbles fastened to the grids, and to the top and bottom
nozzles. The fuel rods are supported at several points along their length
by the spring-clip grids. .
Full length rod cluster control assemblies are inserted into the guide
thimbles of the fuel assemblies. The absorber sections of the control rods
are fabricated of silver-indium-cadmium alloy sealed in stainless steel

tubes.

The control rod drive mechanisms for the full length RCC assemblies are of
the magnetic latch type. The latches are controlled by three magnetic
coils. They are so designed that upon a loss of power to the coils, tﬁe rod
cluster control assembly is released and falls by gravity to shut down the

reactor.

The reactor was initially supplied with fuel from Westinghouse Electric
Corp. (H). Reload fuel for Cycles 2 through 7 was supplied by Exxon Nuclear
Co (ENC). Cycles 8 through 13 reload fuel was supplied by Westinghouse
Electric Corp. The latest information regarding the current fuel cycle may

be found in Sub-Chapter 3.5.
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In addition to this summary description, this chapter contains: a

description of the mechanical components of the reactor and reactor

core, including Cycle 1 W fuel assemblies, reactor internals and control rod
mechanisms (Sub-Chapter 3.2); a description of the Cycle 1 nuclear design
for the W fuel (Sub-Chapter 3.3); a description of the Cycle 1

thermohydraulic design (Sub-Chapter 3.4); and a description of the current
core design (Sub-Chapter 3.5).

The information contained in this chapter is principally concerned with the
nuclear fuel and reactor internals design and therefore does not necessarily
reflect the same information as that used in the safety analysis. For

information concerning safety analysis, Chapter 14 should be consulted.

3.1.1 Performance Objectives

The current licensed thermal power limit is 3250 MWt. Calculations indicate
that hot channel factors are considerably less than those used for design
purposes in this application. The thermal and hydraulic design, and
accident analyses (except large break LOCA) in Chapter 14, were performed at
3411 MWt for Cycle 8. These analyses identify design/safety limits for a
potential uprating.

The turbine-generator and plant heat removal systems have been designed for
a thermal rating of 3391 MWt. The portions of the safety analysis dependent
on heat removal capacity of plant and safeguards systems have assumed the
maximum calculated power rating of 3391 MWt, as have the evaluations of

activity release and radiation exposure.
The initial reactor core fuel loading was designed to yield the first cycle

nominal burnup of 16,666 MWD/MTU, and the Cycle 2 through 7 reload
designs yield an nominal cycle burnup of 10,000 MWD/MTU. Reload designs

UNIT 1 3.1-2 July, 1992




for Cycles 8 through 13, yield nominal cycle burnups of between 15,000 and

16,000 MWD/MTU. The fuel rod cladding is designed to maintain its integrity
for the anticipated core life. The effects of gas release, fuel dimensional
changes, and corrosion-induced or irradiation-induced changes in the
mechanical properties of cladding are considered in the design of the fuel

assemblies.

Rod control clusters are employed to provide sufficient reactivity control
to terminate any credible power transient prior to reaching the applicable
design minimum departure from nucleate boiling (DNB) ratio (see Section
3.5.3). This is accopplished for the current cycle by ensuring sufficient
control cluster worth to shut the rqactor down by at least 1.6% in the hot
condition with the most reactive control cluster stuck in the fully

withdrawn position.

Redundant equipment is provided to add soluble poison to the reactor coolant
in the form of boric acid to maintain shutdown margin when the reactor is

cooled to ambient temperatures.

In addition, the control rod worth in conjunction with the boric acid
injection from the boric acid injection tank is sufficient to prevent return
to criticality as a result of the maximum credible steam break (one safety
valve stuck fully open) even assuming that the most reactive control rod is

in the fully withdrawn position.

Experimental measurements from critical experiments or operating reactors,
or both, are used to validate the methods employed in the design. During
design, nuclear parameters are calculated for various operational phases
and, where applicable, are compared with design limits to show that

an adequate margin of safety exists.

» d

In the thermal hydraulic design of the core, the maximum fuel and clad
temperatures during normal reactor operation and at 118% overpower have been
conservatively evaluated and found to be consistent with safe

operating limitations.
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3.1.2 PRINCIPAL DESIGN CRITERIA

Reactor Core Design

Criterion: The reactor core with its related controls and protection
systems shall be designed to function throughout its design
lifetime without exceeding acceptable fuel damage limits
which have been stipulated and justified. The core and
related auxiliary system designs shall provide this integrity
under all expected conditions of normal operation with
appropriate margins for uncertainties and for specified
transient situations which can be anticipated.

The reactor core, with its related control and protection systems, is

designed to function throughout its design lifetime without exceeding

acceptable fuel damage limits. The core design, together with reliable
process and decay heat removal systems, provides for this capability under
all expected conditions of normal operation with appropriate margins for
uncertainties and anticipated transient situations. This includes the
effects of the loss of reactor coolant flow, trip of the turbine generator,

and loss of normal feedwater and loss of all off-site power.

The reactor control and protection system is designed to actuate a reactor
trip for any anticipated combination of plant conditions, when necessary, to
ensure a minimum departure from nucleate boiling (DNB) ratio equal to or
greater than the applicable design value for the fuel.

The integrity of fuel cladding is ensured by preventing excessive fuel
‘swelling, excessive clad heating, and excessive cladding stress and strain.
This is achieved by designing the fuel rods so that the following
conservative limits are not exceeded during normal operation or any

anticipated transient condition:

a) Minimum DNB ratio equal to or greater than the applicable design
value for the fuel. For the current cycle, the design values

are given in Section 3.5.3.

b) Fuel center temperature below melting point of 002
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c) For ¥ fuel for the initial core and Eﬁc reload fuel, internal gas

pressure less thanlthe nominal external pressure (2250 psia), even

at the end of liféi For H reload fuel in the current cycle, the

rod internal gas pressure shall remain below the value which causes the
fuel-claddinq diametral gap to increase due to outward cladding creep

v

during steady-state operation.
d) . Clad stresses less than the Zircaloy yield strength
e) Clad strain less than 1% -

f) Cumulative strain fatigue cycles less than 80% of design strain fatigue
life for ENC fuel. Cumulative strain fatigue cycles are less than the
design fatigue life-for W reload fuel in the current cycle.

The ability of fuel designed and operated to thése criteria to withstand

postulated normal and abnormal service conditions is shown by analyses ’

described in Chapter 14 to satisfy the demands of plant operation well
within applicable regulatory limits.

The reactor coolant pumps provided for the plant are supplied with

sufficient rotational inertia to maintain an adequate flow coastdown and

prevent core damage in the event of a simultaneous loss of power to all

pumps.

In the unlikely event of a turbine trip from full power without an immediate
reactor trip, the subsequent reactor coolant temperature increase and volume
insurge to the pressurizer results in a high pressurizer pressure trip and

thereby prevents fuel damage for this transient.

A loss of external electrical load of 50% of full power or less is normally l
controlled by rod cluster insertion, together with a controlled steam dump
to the condenser, to prevent a large temperature and pressure increase in

the reactor coolant system. 1In this case, the overpower-overtemperature
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protection would guard against any combination of pressure, temperature, and .
power which could result in a DNB ratio less than the applicable design j

value during the transient.

In neither the turbine trip nor the loss-of-flow ;vencs do the changes in
coolant.conditions provoke a nuclear power excursion because of the large
system thermal inertia and relatively small void fraction. Protection
circuits actuated directly by the coolant conditions identified with core
limits are therefore effective in preventing core damage.

Suppression of Power Oscillations

Criterion: The design of the reactor core with its related controls
and protection systems shall enhsure that power oscillations
the magnitude of which could cause damage in excess of
acceptable fuel damage limits, are not possible or can
be readily suppressed.

The potential for possible spatial oscillations of power distribution for

this core has been reviewed. It is concluded that low frequency xenon .
)

oscillations may occur in the axial dimension, and control rods can be used
to supress these oscillations. The core is expected to be stable to xenon
oscillations in the X-Y diﬁension. Out-of-core instrumentation is provided
to obtain necessary information concerning power distribution. This
instrumentation is adequate to enable the operator to-monitor and control
xenon induced oscillations. (In-core inscrumentation is used to
periodically calibrate and verify the information provided by the
out-of-core instrumencation.) The analysis, detection and control of these

oscillations is discussed in Reference 2) of Sub-Chapter 3.3.

Redundancy of Reactivity Control

Criterion: Two independent reactivity control systems, preferably of
different principles, shall be provided.

Two independent reactivity control systems are provided, one involving rod

cluster control (RCC) assemblies and the other involving chemical shimming.

»
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Reactivity Hot Shutdown Capability

Criterion: The reactivity control systems provided shall be capable
of making and holding the core subcritical from any hot
standby or hot operating condition.
The reactivity control systems provided are capable of making and holding
the core subcritical from any hot standby or hot operating conditionm,
including those resulting from power changes. The maximum excess reactivity
expected for the core occurs for the cold, clean condition at the beginning

of life of the initial core.

The rod cluster control (RCC) assemblies are divided into two categories
comprising control banks and shutdown banks., The control banks used in
combination with chemical shim control provide control of the reactivity
changes of the core Chrouéhout the life of the core during power operation.
These banks of RCC assemblies are used to compensate for short term
reactivity changes at power that might be produced due to variations in
reactor power level or in coolant temperature. The chemical shim control is
used to compensate for the more slowly occurring changes in reactivity
throughout core life, such as those due to fuel depletion and fission

product buildup. ‘

Reactivity Shutdown Capability

Criterion: One of the reactivity control systems provided shall be
capable of making the core subcritical under any antici-
pated operating condition (including anticipated opera-
tional transients) sufficiently fast enough to prevent
exceeding acceptable fuel damage limits. Shutdown margin
should assure subcriticality with the most reactive
control rod fully withdrawn.

The reactor core, together with the reactor control and protection system is l
designed so that the applicable minimum allowable DNBR value is satisified
and there is no fuel melting during normal operation, including anticipated

transients.

UNIT 1 3.1-7 July 1990



The shutdown groups are provided to supplement the control groups of RCC
assemblies to make the core at least 1.6 percent subcritical at the hot zero ' .

power condition (keff

condition, assuming the most reactive RCC assembly is in the fully withdrawm

= 0.984) following trip from any credible operating
position.

Sufficient shutdown capability is also provided to maintain the core
subcritical, assuming the most reactive rod to be in the fully withdrawn
position for the most severe anCiciﬁated cooldown transient associated with
a single active failure, e.g., accidental opening of a steam bypass, or
relief valve, or safety valve stuck open. This is achieved by the
combination of control rods and automatic boric acid addition via the
emergency core cooling system. The design minimum shutdovn margin is 1.6
percent, assuming the maximum worth control rod is in the fully withdrawn
pos}cion, and allowing 10% uncertainty in the control rod worth |

calculations.

Manually controlled boric acid addition is used to maintain the shutdown
margin for the long term conditions of xenon decay and plant cooldown. .
Redundant equipment is provided to guarantee the capability of adding

boric acid to the reactor coolant system. l

Reactivity Holddown Capability

Criterion: The reactivity control systems provided shall be capable
of making the core subcritical under credible accident
conditions with appropriate margins for contingencies, and
shall be capable of limiting any subsequent return to power
such that there will be no undue risk to the health and
safety of the public.
Currently, normal reactivity shutdown capability is provided within 2.4
seconds following a trip signal by control rods, with boric acid injection
used for the long term xenon decay transient and for plant cooldown. As
discussed in response to the previous criteria, the shutdown capability
prevents return to critical as a result of the cooldown associated with a

safety valve stuck fully open.
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Any time that the reactor is at power, the quantity of boric acid retained
in the boric acid tanks and ready for injection always exceeds that quantity
required for the normal cold shutdown. This quantity always exceeds the
quantity of boric acid required to bring the reactor to hot shutdown and to
compensate for subsequent xenon decay. Boric acid is pumped from the boric
acid tanks by one of two boric acid transfer pumps to the suction of one of
three charging pumps which inject boric acid into the reactor coolant. Any
charging pump and either boric acid transfer pump can be operated from
diesel generator power on loss of station power. Boric acid can be injected
by one pump at a rate which takes the plant to 1% shutdown in the hot
condition with no rods inserted in less than 90 minutes. Enough boric acid
can be injected to compensate for xenon decay although xenon decay below the
equilibrium operating level does not begin until approximately 15 hours
after shutdown. If two boric acid pumps are available, these time periods
are halved. Additional boric acid injection is employed if it is desired to

bring the reactor to cold shutdown conditions.

on the basis of the above, the injection of boric acid is shown to afford
backup reactivity shutdown capability, independent of control rod clusters
which normally serve this function in the short term situation. Shutdown
for long term and reduced temperature conditions can be accomplished with
boric acid injection using redundant components, thus achieving the measure

of reliability implied by the criterion.

Alternately, boric acid solution at lower concentration can be supplied from
the refueling water storage tank. This solution can be transferred directly

by the charging pumps or alternately by the safety injection pumps.

The reduced boric acid concentration lengthens the time required to achieve

equivalent shutdown. . .

Reactivity Control Systems Malfunction

Criterion: The reactor protection systems shall be capable of protecting
against any single malfunction of the reactivity control
system, such as unplanned. continuous withdrawal (not ejection
or dropout) of a control rod, by limiting reactivity
transients to avoid exceeding acceptable fuel damage limits.
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The reactor protection systems are capable of protecting against any single
credible malfunction of the reactivity control system, by limiting “

reactivity transients to avoid exceeding acceptable fuel damage limicts.

Reactor shutdown with réds is completely independent of the normal rod
control functions since the trip breakers completely interrupt the power to

the rod mechanisms regardless of existing control signals.

.

Details of the effects of concinuous'wichdrawal of a control rod and

continuous deboration are described in Chapters 14 and 9 respectively.

Maximum Reactivity Worth of Control Rods ,

#

Cricerion: Limits, which include reasonable margin, shall be placed
on the maximum reactivity worth of control rods or elements
and on rates at which reactivity can be increased to ensure
that the pocencial effects of a sudden or large change of
reactivicy cannot (a) rupture the reactor coolant pressure
"boundary or (b) disrupt che core, its support structures, or
other vessel internals sufficiently to lose capability of

cooling the core. 0
Limits, which include considerable margin, are pi:ced on the maximum
reactivicy worch of control rods or elements and ¢n rates at which
reactivity can be increased to ensure that the po:antial effects of a sudden
or large change of reactivity cannot (a) rupture the reactor coolant
pressure boundary or (b) disrupt the core, its support structures, or other

vessel internals so as to lose capability to cool che core.

The reactor control system employs control rod clusters. A portion of
chese are designated shutdown rods and are fully wichdrawn during power .
operacion. The remaining rods comprise the control groups which are used
to control regccivicy changes due to load changes and to control reactor
coolant temperature. The rod cluster drive mechanisms are wired into '
preselected groups, and are therefore prevented from being withdrawn in
other than their respective groups. The rod drive mechanism is of the
magnetic latch .cype and the coil actuation is sequenced to provide

variable speed rod travel. The maximum reactivity insertion race is
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analyzed in the detailed plant analysis aéﬁuming two of the highest worth
groups to be accidentally withdrawn at maximum speed, yielding reactivity
ingertion rates of the order of 7.5 x 10-4 Ak/k/sec, which is well within
the capability of the ogerpower-overtemperature protection circuits to

prevent core damage.

No single credible mechanical or electrical control system malfunction can
cause a rod cluster to be withdrawn at a speed greater than 72 steps per

minute (~45 inches per minute).
3.1.3 SAFETY LIMITS

The reactor is capable of meeting the performance objective throughout core
life under both steady state and transient conditions without violating the
integrity of the fuel elements. Thus the release of unacceptable amounts of

fission products to the coolant is prevented.

The limiting conditions for operation established in the Technical
Specifications specify the functional capacity of performance levels
permitted to assure safe operation of the facility.

Design parameters which are pertinent to safety limits are specified below
for the nuclear, control, thermal and hydraulic, and mechanical aspects of

the design.
Nuclear Limits

At full power, the current predicted nuclear heat flux hot channel factor,
FQ does not exceed 2.15 for W fuel. The equations and curves which show the
FQ limits as a function of power and fuel height are defined in the Core
0perating Limits Report and in Section 3.2.2 of the Cook Nuclear Plant Unit

1" Technical Specifications.

For any condition of power level, coolant temperature, and pressure which is
permitted by the control and protection sttem during normal operation and

anticipated transients, the hot channel power distribution is such that the
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minimum DNB ratio is greater than or equal to the applicable design value
given in Section 3.5.3.

Reactivity Control Limits

The control system and the operational procedures provide adequate control of

the core reactivity and power distribution. The following control limits are

met:

a. A minimum hot shutdown margin as shown in the Technical Specifications
is available assuming a 10% uncertainty in the control rod calculation.

b. This shutdown margin is maintained with the most reactive RCCA in the
fully withdrawm position.

c. The shutdown margin is maintained at ambient temperature by the use of

soluble poison.

v

Thermal and Hydraulic Linics

Theireactor core is designed to meet the followinj limiting thermal and

hydraulic criteria:

a. The minimum allowable DNBR during normal operation, including
anticipated transients, is not less than the applicable DNBR design

limit. For the current cycle, design limit is given in Section 3.5.3.
b. No fuel melting during any anticipated operating condition.

To maintain fuel rod integrity and prevent fission producc’release, ic is
necessary to prevent clad overheating under all opeéating conditions. This
is accomplished by preventing a departure from nucleate boiling (DNB) which
cause§ a large decrease in the heat transfer coefficient between the .fuel

,rods and the reactor coolant resulting in high clad temperatures.
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The ratio of the heat flux causing DNB at a particular core location, as
predicted by the W-3 and WRB-1 correlations, to the existing heat flux at
the same core location is the DNB ratio. The applicable design limit DNB .
ratio for W and ENC fuel corresponds to a 95% probability at a 95% |
confidence level that DNB does not occur and is chosen to maintain an

appropriate margin to DNB for all operating conditioms.

Mechanical Limits

Reactor Internals

The reactor internal components are designed to withstand the stresses
resulting from startup, steady state operation with any number of pumps
running, and shutdown conditions. No damage to the reactor internals occurs
as a result of loss of pumping power.

ﬁateral deflection and torsional rotation of the lower end of the core barrel
is limited to prevent excessive movements resulting from seismic disturbances
and thus prevent interference with rod control cluster assemblies. Core drop
in the event of failure of the normal supports is limited so that the rod
cluster control assemblies do not disengage from the fuel assembly guide
thimbles. ) ,

The internals are further designed to mainsain their functional integrity in
the event of a major loss-of-coolant accident. The dynamic loading resulting
from the pressure oscillations because of a loss-of-coolant accident does not

cause sufficient deformation to prevent rod cluster control assembly insertion.

Fuel Assemblies

The fuel assemblies are designed to perform satisfactorily throughout
their lifetime. The loads, stresses, and strains resulting from the
combined effects of flow induced vibrations, earthquakes, reactor pressure,
fission gas pressure, fuel growth, thermal strain, and differential

expansion during both steady state and transient reactor operating
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conditions have been considered in the design of the fuel rods and fuel
assembly. The assembly is also structurally designed to withstand handling
and shipping loads prior to irradiation, and to maintain sufficient
integrity at the completion of design burnup to permit safe removal from the

core, subsequent handling during cooldown, shipment and fuel reprocessing.

The fuel rods are supported at seven locations along their length within the
fuel assemblies by grid assemblie; which are designed to maintain control

of the lateral spacing between the rods throughout the design life of the
assemblies. The magnitude of the support 1oad; provided by the grids are
established to minimize possible fretting without overstressing the cladding
at the points of contact between the grids and fuel rods and without imposing
restraints of sufficient magnitude to result in buckling or distortion of the

rods.
The fuel rod cladding is designed to withstand operating pressure loads
without rupture and to maintain encapsulation of the fuel throughout the

design life.

Rod Cluster Control Assemblies

The criteria used for the design of the cladding on the individual absorber
rods in the rod cluster control assemblies (RCCA) are similar to those used
for the fuel rod cladding. The g¢ladding is designed to be free standing
under all operating conditions and will maintain encapsulation of the
absorber material throughout the absorber rod design life. Allowance for

wear during operation is included for the RCCA cladding thickness.

Adequate clearance is provided between the absorber rods and the guide
thimbles which position the rods within the fuel assemblies so that coolant
flow along the length of the absorber rods is sufficient to remove the heat

generated without overheating of the absorber cladding.
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The clearance is also sufficient to compensate for any misalignment between

the absorber rods and guide thimbles and to prevent mechanical interference

between the rods and guide thimbles under any operating conditions.

control Rod Drive Assembly

Each control rod drive assembly is designed as a hermeﬁically sealed unit to
prevent leakage of reactor coolant. All pressure-containing components are
designed to meet the requirements of the ASME Code, Section III, Nuclear

Vessels for Class A vessels,

The control rod drive 'assemblies for the full length rods provide rod
cluster control assembly insertion and withdrawal rates consistent with the
required reactivity changes for reactor operaéional load changes. This rate
is based on the worths of the various rod groups, which are established to
limit power-peaking flux patterns to design values. The maximum reactivity
addition rate is specified to limit the magnitude of a possible nuclear
excursion resulting from a control system or operator malfunction. Also,
the control rod drive assemblies for the full length rods provide a fast
insertion rate during a "trip" of the RCC assemblies which results in a
rapid shutdown of the reactor for conditions that cannot be handled by the

reactor control system.
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Reactor Internals

B

Design Description

The reactor internals are designed to support and orient the reactor
core fuel assemblies and control rod assemblies, absorb the control
rod dynamic loéds and transmit these and other loads to the reactor
vessel flange, provide a passageway for the reactor coolant, and
support in-core instrumentation. The reactor internals are shown in

Figure 3.2.1-2."

The internals are designed to withstand the forces due to weight,
preload of fuel assemblié?, control rod dynamic loading, vibration, and
earthquake acceleration. These internals are analyzed in a manner
similar to Connecticut Yankee, San Onofre, Zorita, Saxton and Yankee.
Under ;he loading conditions, including conserxvative effects of design
earthquake loading, the strqpturé satisfies stress values.prescribed

in Section III, ASME Nuclear Vessel Code.

X4
3 L

The reactor internals are equipped with bottom-mounted in-core
instrumentation supports. These supports are designed to sustain the

applicable loads outlined above.

The  components of the reactor internals are divided into three parts
consisting of the lower core support structure (including the entire
core barrel and thermal shield), the upper core support structure and

the in-core instrumentation support structure.

Lower Core Support Structure

4

The major containment and support member of the reactor internals is
the lower core support structure, shown in Figure 3.2.1~5. This
support structure assembly consists of the core barrel, the core

baffle, and lower core plate and support columns, the thermal shield,

.
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the intermediate diffuser pléte and the bottom support plate which is
welded to the core barrel. All the major material for this stfucture
is Type 304 Stainless Steel. The core support structure is supported
at its upper flange from a ledge in the reactor vessel head flange and
its lower end is restrained in its transverse movement by a radial

support system attached to the vessel wall. Within the core barrel

* are axial baffle and former plates which are attached to the core
barrel wall and form-the enclosure periphery of the assembled core.
The lower core plate is positioned at the bottom level of the core
below the baffle plates and provides support and orientation for the

fuel assemblies.

The lower core plate is a 2" inch thick member through which the
necessary flow distributor holes for each fuel assembly are machined.
Fuel assembly locating pins (two for each assembly) are also inserted
into‘this plate. Columns are placed between this plate and the bottom
support plate of the core barrel in order to provide stiffnes; and to
transmit the core load to the bottom support plate. Intermediate

between the support plate and lower core support plate is positioned

a perforated plate to diffuse uniformly the coolant flowing into the

coxe.

The one piece thermal shield is fixed to the core barrel at the top
with rigid bolted connections. The bottom of the thermal shield is
connected to the core barrel by means of axial flexures. This bottom
support allows for differential axial growth of the shield/core barrel
but restricts radial or horizontal movement of the bottom of the shield.
Rectangular tubing in which material samples can be inserted and irradi-
ated during reactor operation are welded to the thermal shield and
extend to the top of the thermal shield. These samples are held in

the rectangular tubing by a preloaded spriné device at the top and
bottom. w
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Substantial scale model testing was performed at Westinghouse. This
included tests which involved a complete full scale fuel assembly which was
operated at reactor flow, temperature and pressure conditions. Tests were
run on a 1/7th scale model of the Indian Point Unit 2 reactor. Measurements
taken from these tests indicate very liptle shield movement, on the order of
a few mils when scaled up to Indian Point Unit 2. Strain gauge measurements
taken on the core barrel also indicate very low stresses. Testing to
determine thermal shield excitation due to inlet flow disturbances have been
included. Information gathered from these tests was used in the design of

the thermal shield and core barrel,

In order to provide further confirmation of the internals design, Indian
Point Unit 2 had deflection gauges mounted on the thermal shield top and
bottom for the hot-functional tests. Six such gauges were mounted in the
top of the thermal shield equidistant between the fixed supports and eight
located at the bottom, equidistant between the six flexures, and two next to
flexure supports. The internals inspection, just before the hot-functional
tests, included, looking at mating bearing surfaces, main welds and welds
used on bolt locking devices. At the conclusion of the hot-functional
tests, measurement readings were taken from the deflectometers on, the shield
and the internals were re-examined at all key areas for any evidence of mal-
function. It can be concluded from the testing programs, analyses and the
experience gained from Indian Point Unit 2, that the design as employed on

this plant is adequate.

)

Core Components
Core components for the initial core are discribed in -the following

subsections. The current Westinghouse Company reload fuel is described in

Section 3.5.
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Design Description

Westinghouse Fuel Assembly

All of the Westinghouse fuel assemblies which havé been in the core were of
similar design. The overall configuration of the fuel assemblies is shown
in Figures 3.2.1-8 and 3.2.1-9. The assemblies are square in cross-section,
nominally 8.426 inches on a side, and have an overall height of 160.1

inches.

The fuel rods in a fuel assembly are arranged in a square array with 15 rod
locations per side and a nominal centerline-to-centerline pitch of 0.563
inch between rods. Of the total possible 225 rod locations per assembly, 20
are occupied by guide thimbles for the RCCA qéds and one for in-core
instrumentation. The remaining 204 locations contain f&el rods. In
addition to fuel rods, a fuel assembly is composed of a top nozzle, a bottom
nozzle, 7 grid assemblies, 20 absorber rod guide thimbles, and one

instrumentation thimble.

The guide thimbles in conjunction with the grid assemblies and the top and
bottom nozzles comprise the basic structural fuel assembly skeleton. The
top and bottom ends of the guide thimbles are secured to the top and bottom
nozzles respectively. The grid assemblies, in turn, are fastened co’the
guide thimbles at each location along the heighé of the fuel assembly at
‘'which lateral support for the fuel rods is required. - Within this skeletal
framework the fuel rods are contained and supported and the rod-to-rod

centerline spacing is maintained along the assembly.
Bottom Nozzle

The bottom nozzle is a square box-like structure which controls the
coolant flow distribution to the fuel assembly and functions as the
bottom structural element of the fuel assembly. The nozzle, which is

square in cross-section, is fabricated from Type 304 stainless steel
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The complete drive mechanism, shown in Figure 3.2.1-13, consists of the
internal (latch) assbmbly, the pressure vessel, the operating coil stack,

the drive shaft assembly, and the rod position indicator coil stack.

Each assembly is an independent unit which can be dismantled or assembled
separately. Each mechanism pressure housing is threaded onto an adaptor on
top of the reactor pressure vessel and seal welded*. The operaéing drive
assembly is connected to the control rod (directly below) by means of a
grooved drive shaft. The upper seécion of the drive shaft is suspended from
the working components of the drive mechanism. The drive shaft and control
rod remain connected during reactor operation, including tripping of the

rods.

Main coolant fills the pressure containing parts of the drive mechanism.

'All working components and the shaft are immersed in the main coolant.

Three magnetic coils, which form a removable electrical unit and surround
the rod drive pressure housing induce magnetic flux through the housing wall
to operate the working components. They move two sets of latches which

lift, lower and hold the groo&ed drive shaft.

The three magnets are turned on and off in a fixed sequence by solid-state

switches for the full length rod assemblies.

The sequencing of the magnets produces step motion over the 144 inches of

normal control rod travel,

The mechanism develops a lifting force approximately two times the static
lifring load. Therefore, extra lift capacity is available for overcoming
mechanical friction between the moving and the stationary parts. Gravity
" provides the drive force for rod insertion and the weight of ch; whole rod

assembly is available to overcome any resistance.

*
A leak in a CRDM lower canopy seal weld was repaired using a mechanical

seal clamp.
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The mechanisms are designed to operate in water at 650°F and 2485 psig. The

temperature at the mechanism head adaptor will be much less than 650°F
because it is located in a region where there is limited flow of water from
the reactor core, while the pressure is the same as in the reactor pressure

vessel.

A multi-conductor cable connects the mechanism’s operating coils to the 125

volt d-c power supply.
Latch Assembly

The latch assembly contains the working components which withdraw and insert
the drive shaft and attached control rod. It is located within the pressure
housing and consists of the pole pieces for three electromagnets. They
actuate two sets of latches which engage the grooved section of the drive
shafc.

The upper set of latches move up or down to raise or lower the drive rod by
5/8 inch. The lower set of latches have a maximum 1/16 inch axial movement

to shift the weight of the control rod from the upper to the lower latches.
Pressure Vessel

The pressure vessel consists of the pressure housiné and rod travel housing.
The pressure housing is the lower portion of the vessel and contains the
latch assembly. The rod travel housing is the upper portion of the vessel.
It provides space for the driv% shaft during its upward movement as the

control rod is withdrawn from the core.
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4)

5)

6)

UNIT 1

e) Pellet-to-pellet gaps

All fuel rods are inspected by gamma scanning or other
approved methods to ensure that no significant gaps exist

between pellets.
f) Gamma Scanning

All fuel rods are active gamma scanned to verify enrichment

control prior to acceptance for assembly loading.

g) Traceability

Traceability of rods and associated rod components is

established by Quality Control.
Rod Upgrading

The rods, upon final inspection, are upgraded and available

for fuel assembly loading.
Assembly

Inspection consists of 100 percent inspection of drawing

requirements.
Other Inspection '

The following inspection is performed as part of routine

inspection operation:

a) Measurements other than those specified above which are
critical to thermal and hydraulic analyses are obtained
to enable evaluation of manufacturing variations to a

99.5% confidence level.
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b) Tool and gauge inspection and control including

standardization to primary and secondary working
standards. Tool inspection is performed at prescribed
intervals on all serialized tools. Complete records

are kept of calibration and condition of tools.

c) Check audit inspection of all inspection activities and
records to assure that prescribed methods are followed

and that all records are correct and properly maintained.

d) ‘Surveillance of outside contractors, including approval
of standards and methods is performed where necessary.
However, all final acceptance is based upon inspection

performed at the Westinghouse plant.

To prevent the possibility of mixing enrichments during fuel manufacture

and assembly, meticulous process control is exercised.

The UF6 is received from the DOE diffusion plant in 5000 1b cylinders.
These cylinders are tagged with the enrichment of the contents. 1In
addition, samples of the contents are attached. These samples are

analyzed by Westinghouse to verify the enrichment of the contents.

Followiné verifications, the cylinders are moved to the production
area, where they are piped in to the UF6 to UO2 conversion process
equipment and thereafter (during the conversion of the particular
region of the core) remain a permanent part of the process equipment.
Upon completion of this conversion, the U02 is placed into 'sealed
containers which are color coded to identify the enrichment of the

contents.

Movement of powder from the conversion area to the pellet production
area can be made by one authorized group only who direct the powder

to the correct pellet production line. All pellet production lines
are physically separated from each other and pellets of only a singlel
enrichment and density are produced in a given production line.
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Finished pellets are placed on trays having the same color code as the

powder containers and transferred to segregated storage racks. Physical
barriers prevent mixing of pellets of different densities and enrichments
in -this storage area. Unused powder and substandard pellets to be repro-

cessed are returned to storage in the original color coded containers.

Loading of the pellets into the cladding is again accomplished in
isolated production lines and again only one density and enrichment is

loaded on a line at a time.

At the time of loading, the top fuel tube end plug identification
character is checked with Lhe density and enrichment identification
of the color code of the %ellet storage tray. After each fuel tube
is seal welded, it is given the same color coding as has Been carried
throughout the previous processes. The fuel tube remains color coded
until just prior to installation in the fuel assembly. The color
coding and end plug identification character provide a cross refer-

ence of the fuel contained in the fuel rods.

At the time of installation into an assembly, the color coding is

removed. After the fuel rods ére installed, an inspector verifies

that all fuel rods in an assembly have the same end plug identi-

fication, and that the top nozzle to be used on the assembly carries the
correct identification character describing the fuel enrichment and density
for the core region being fabrica:ed. The top nozzle identification

then becomes the permanent description of the fuel contained in the

assembly.

Burnable Poison Rod Tests and Inspections

The end plug seal welds are checked for integrity by visual inspection

and X-ray. The finished rods are helium leak checked.
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TABLE 3.3.1-1 (cont’d,)

BURNABLE POISON RODS

39.
40.
41.

Number and Material
Worth Hot Full Power Ap
Worth Cold Ap

KINETIC CHARACTERISTICS

42,

43,
44,

® .

46.

47.

48,

Moderator Temperature Coefficient at Full Power

(Ap/oF)

Moderator Pressure Coefficient (Ap/psi)

Moderator Density Coefficient, Ap/gm/cm3

Dopplexr Coefficient (Ap/oF)

Delayed Neutron Fraction, %

Prompt Neutron Lifetime, sec.

Boron Worth Ap/ppm

0 UNIT 1 3.3-30
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1.4
2.0

1.4
.09
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x 10~
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TABLE 3.3.1-2

REACTIVITY REQUIREMENTS FOR CONTROL RODS

Per Cent Ap

Beginning End
Requirements of Life of Life
Control
Power Defect 1.70 3.05
Rod Insertion Limit 0.70 .50
Total Control 2.40 3.55
UNIT 1 3.3-31
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TABLE 3.5.1-1
Wegtinghouse 15x15 OFA Design Parameters

REF.
15x15 W

Optimized Fuel
Parameter Agsgembly Design Region_ 14

Fuel Assembly Length, in.

Fuel Rod Length, in.

Assembly Envelope, in.

Compatible with Core Internals

Fuel Rod Pitch, in.

Number of Fuel Rods/Ass’y

Number of Guide Thimbles/Ass’y

Number of Instrumentation Tube Ass‘y

Compatible. with Héveable In-Core
Detectoxr System Fuel Tube Material

Fual Rod Clad 0D, in.

Fuel Rod Clad Thickness, in.

Fuel/Clad Gap, mil

Fuel Pellet Diameter, in.

Guide Thimble Material

Guide Thimble ID, in.~*

Structural Material -~ Five Inner
Grids

Structural Material - Two End Grids

Grid height, in., Outer Straps,
Valley=-to=-Valley

Bottom Nozzle

Top Nozzle Holddown Springs

*Above dashpot

UNIT 1 3.5.1-19

159.785 159.975
151.85 152.17
8.426

Yeas

0.563

204

20

1

Yes

Zircaloy-4

0.422

0.0243

"1.5

0.3659
Zircaloy~-4
0.499 !

Zircaloy-4

Inconel

2.25 (Inner Grids)
1.50 (End Grids)
Reconstitutable
3-leaf
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Table 3.5.1-2 intentionally deleted. ’
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3.5.2 NUCLEAR DESIGN

The nuclear design of cores with W OFA is accomplished by using the standard
calculational methods as described in éhe W Reload Safety Evaluation
Methodolog;. In addition to Westinghouse’s standard methods, the
Westinghouse Advanced Nodal Code (ANC)(Q) was introduced in Cycle 11 to

(3)

perform core neutronics analyses and the PHOENIX-P code was introduced in

Cycle 12 to calculate lattice physics constants.

Each reload core design is evaluated to assure that design and safety limits
for the fuel are satisfied according to the W reload safety evaluation
methodology. For the evaluation of the worst-case FQ(Z) envelope, axial
power shapes are ;ynthesized with the limiting ny values chosen over three

overlapping burnup windows during the cycle.

In order to accommodate potential increases in future -feed enrichments, a
criticality analysis of the fuel storage areas was performed for nominal
enrichments in W 15x15 OFA fuel up Eo and including 4.55 wt.% U-235 for the
new fuel storage vault and 4.95 wt.% U-235 for the spent fuel pool. These
analyses confirm that all current safety criteria applicable to fuel storage

are satisfied.(z) . .

3.5.2.1 Computerized Methods, Codes and Cross Section Data

Three principal computer codes have been used in the nuclear design of
reactor cores with W OFA; these are PHOENIX-P (two-dimensional), APOLLO
(oneldimensional), and ANC (two-dimensional and three-dimensional).

Descriptions and uses for these codes follow.

»
-

PHOENIX-P(a) is a two-dimensional multi-group transport theory code used to
calculate lattice physics constants. Microscopic cross section data are
based on a 42-energy group structure that has been derived from the CSRL-V

227 group ENDF/B-V library'%).

It provides the capability for cell lattice
modeling on an assembly level. In the core design, PHOENIX-P is used to
provide homogenized, two-group cross-sections for nodal calculations and
feedback models. It is also used in a special geometry to generate
appropriately weighted constants for the baffle/reflector regions.
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(5)

APOLLO, an advanced version of PANDA , is a two-group, one-dimensional
diffusion-depletion code. APOLLO utilizes the.burnup dependent radially
averaged macroscopic cross sections of the corresponding 3-D model. The
APOLLO model is used -as an axial model. APOLLO is utilized to determine
axial power and burnup distributions, differential rod worths, and control

rod operational limits (insertion limits, return to power limits, etc.).

ANC(S) is an advanced nodal code that is used in two-dimensional and three-
dimensional calculations: ANC calculations include power and burnup I
distributions, critical boron concentrations, reactivity coefficients,
control rod worths, and various safety analysis calculations. ANC is used ‘
to validate‘one dimensional resulté from APOLLO and to provide information
about radial (X-Y) peaking factors as a‘function of axial position. ANC
also has the capability of calculating discrete pin powers and pin burnups l
from the nodal information.

.
Additional support codes are used for special calculations such as 0

determining fuel Eemperatures.

3.5.2.2 Neutronic Design of Cook Nuciear Plant Unit 1 keactér Core
3.5.2.2.1 Analytical Input

The neutronics design methods[utilized to calculate the data presented
herein are consistent with°those described previously with primary reliance

upon the ANC code. : .I

For each cycle,'the burnup history of each of the fuel assemblies retained

from érevious cycles for further energy production is calculated by a three-
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dimensional model which is utilized to simulate operation of the core for

previous cycles.

As an example, Cycle 13 core calculations used assembly exposures calculated

from the Cycle 12 burnup of 16,541 MWD/MTU.

3.5.2.2.2 Design Bases

For each cycle, the nuclear design bases are very similar to those for the

example Cycle 13 core as follows:

1.

At core fuli power, 3250 MWt (not including pump heat), nuclear peaking

factors of 2.15 and 1.55 for Fg and ani respectively, will not be

exceeded. In addition, at any relative power level P (0.0 < P £ 1.0),
Fg and Fﬁ&{shall not exceed the bases of the plant control and

protection system.

The moderator temperature coefficient at operating conditions greater
than 70% power level is a ramp function limited to +5.0 pcm/oF at 70%
power and 0.0 pcm/oF at 100% power. Below 70% power level, the

moderator temperature coefficient shall be less than +5.0 pcm/oF.

With the most reactive control rod stuck out of the core, the remaining
control rods shall be able to shut the reactor down by a sufficient
reactivity to reduce the consequences of any credible accident to

acceptable levels.

The effects of all accident situations in Cycle 13 will be acceptable
and compatible with the safety bases of the Final Safety Analysis
Report (FSAR), as specified in Reference 7.

The fuel loading specified shall be capable of generating approximately
15360 MWD/MTU at normal full power operating conditions during
Cycle 13.
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3.5.2.2.3 Design Description and Results

Each cycle’s reactor core consists of 193 W OFA assemblies, each having a
15x15 fuel rod array. A description of the W OFAs is given in Section
3.5.1.

Ag an example, the Cycle 13 loading pattern is given in Figure 3.5.2-1 which
shows the region number, sources, and the burnable absorber configuration.
The core consists of 48 fresh W OFAs with an average enrichment of 3.099 w/o
U=-235, 32 fresh OFAs with an average enrichment of 3.609 w/o, 80 once burnt
OFA assemblies, and 33 twice burnt OFA assemblies. A low leakage loading
pattern was developed which results in the scatter-loading of the fresh OFAs
throughout the interior of the core. 3328 new IFBA rods are present in a
number of OFAs to control power peaking and MTC. The IFBA rods contain
approximately 0.0018 gm/in of B-10. Pertinent fuél assembly parameters for
the Cycle 13 fuel are given in Tables 3.5.1-1 and 3.5.2-1.

Physics Characterigtics

The neutronics characteristics of a reactor core with W OFA fuel are
presented in Table 3.5.2-2. These reactivity coefficients are bounded by
the coefficients used in the safety analysis. For an example cycle length,
Cycle 12 was projected to be 15,360 MWD/MTU at a core power of 3,250 MWt

with -~ 10 ppm soluble boron remaining.
Power Distribution Considerations
Figure 3.5.2-2 shows the K(2) function (fuel height limit for normalized

FQ(Z)). Each cycle’s core loading satisfies the envelope shown in Figure
3.5.2-2,
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Control Rod Reactivity Requirements

The Cook Nuclear Plant Unit 1 Technical Specifications require a minimum
shutdown margin of 1,600 pcm in operational Modes 1, 2, 3 and 4 and 1000 pcm
in operational Mode 5 at BOC and EOC. As an example, detailed calculations
of shutdown margins for Cycle 12 are presented in Table 3.5.2-3. The Cycle
12 analysis indicates excess shutdown margin of 1817 pcm at BOC and 1874 pcm
at EOC.

Ingsertion limits are specif%ed for the control rod groups and are given in
the Core Operating Limits Report, as described in Technical Specification
6.9.1.11. The control rod shutdown requirements allow for a HFP D-Bank
insertion equivalent to 500 pcm at both BOC and EOC. Table 3.5.2-3 gives
the shutdown requirements for the example of Cycle 12.

Moderator Temperature Coefficient

Core loadings must satisfy the Technical Specifications requirements that
the moderator temperature coefficient be less than or equal to +5 pcm/oF
below 70% of rated thermal power and less than or equal to a linear ramp

between +5 pcm/oF at 70% power and O pcm/oF at 100% power.
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lrigm:c 3.5.2-1: Example Cora loading Pat:f:ern: D
D. C. COOK UNIT 41 CYCLE 13
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NOTES FOR TABLE 3.1-1

(a]

o

(el

(d)

fe]

[£]

(]

These numbers are based on Improved Thermal Design Procedure in

Reference 2.

The value of 437,800 BTU/hr-ft:2 is associated with a Cycle 1 value of FQ

of 2.32. The Cycle 3 value is 375,500 B'I‘U/hr-ft2 corresponding to a
peaking factor of 1.99. ’

This value of 12.6 Kw/ft is associated with a Cycle 1 value of FQ of
2.32. The Cycle 3 value is 10.98 Kw/ft associated with a peaking factor
of 1.99.

See Section 3.3.2.2.6.

The value of F, = 2,32 was the value of Fb for normal operation reported

Q
in the original FSAR. The value for Cycle 3 is 1.99.

The reload feed enrichments for Cycle 8 were 1.5, 3.6 and 4.2 w/o.

These numbers are based on Revised Thermal Design Procedure in Reference
3.
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Analysis

Mechanical Design of Core Internals
Loads, Deflections, and
Stress Analysis

Fuel Rod Design
Fuel Performance Characteristics
(temperature, internal pressure,

‘clad stress, etc.)

Nuclear Design
1. Cross Sections and Group

Constants

UNIT 2

TABLE 3.1-2

ANALYTIC TECHNIQUES IN CORE DESIGN

Section
Technique Computer Code Referenced
Static and Dynamic Blowdown code, FORCE, 14.3.3
Modeling Finite element structural
analysis code, and others
Semi-empirical thermal Westinghouse fuel rod 3.2.1.3.1
model of fuel rod with design model 3.3.3.1
consideration of fuel 3.4.2.2
density changes, heat s 3.4.3.4.2
transfer, fission gas
release, etc.
Microscopic data Modified ENDF/B-V library 3.3.3.2
Macroscopic constants PHOENIX-P ©3.3.3.2
for homogenized core
regions
3.1-12 " < July 1991
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This scheme of grid fastening is a standard for Westinghouse and has been

used successfully since the introduction of Zircaloy guide thimbles in 1969.

The central instrumentation thimble of each fuel assembly is constrained by
seating in counterbores in each nozzle. This tube is of constant diameter
and guides the incore neutron detectors. This éube is expanded at the top
and mid grids in the same manner as the previously discussed expansion of the

guide thimbles to the grids.
Grid Assemblies

The fuel rods, as shown in Figure_3.2-2, are supported at intervals along
their length by grid assemblies which maintain the lateral spacing between
the rods. Each fuel rod is supported within each grid by the combination of
support dimples and springs. The grid assembly consists cf individual
slotted straps interlocked and brazed in an "egg-crate" arrangement to join
the straps permanently at their points of intersection. The straps contain

spring fingers, support dimples and mixing vanes.

The grid material for the top and bottom grids is Inconel-718, chosen because i
of its corrosion resistance and high strength. The grid material for the ]
mid-grids is Zircaloy, chosen because of its low neutron absorption
characteristic and its extensive successful in-reactor usé. The magnitude of

the grid restraining force on the fuel rod is set high enough to minimize
possible fretting, without overstressing the cladding at the points of

contact between the grids and fuel rods. The grid assemblies also allow

axial thermal expansion of the fuel rods without imposing restraint

sufficient to develop buckling or distortion of the fuel rods.

‘The intermediate flow mixer (IFM) grids shown in Figure 3.2-2 are located in
the three uppermost spans between the Zircaloy-4 mixing vane structural grids
and incorporate a similar mixing vane array. The primary function of the IFM
grid is to provide mid-span flow mixing in the hottest fuel assembly spans.
Each IFM grid cell contains four dimples which are designed to prevent mid-

span channel closure in the spans containing IFMs and fuel rod contact with
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the IFM mixing vanes. This simplified cell arrangement allows for short grid
cells so that the IFM grid can accomplish its flow mixing objective with

minimal pressure drop.

t —

The IFM grids are not intended to be structural members. The outer strap
configuration was designed similar to current fuel designs to preclude grid
hang-up and damage during fuel handling. Addicionally, the grid envelope is
smaller which further minimizes the potential for damage and reduces
calculated forces during seismic/LOCA events., A coolable geometry is,
therefore, assured at the IFM grid elevation, as well as at the structural

grid elevation.

-

3.2.1.3 Design Evaluation

'3.2,1.3.1 Fuel Rods

The fuel rods are designed to assure that the deéign bases are satisfied for
Condition I and II events. This assures that the fuel performance and safety
criteria (Section 3.2) are satisfied. .

Materials - Fuel Cladding !

The desired fuel rod clad is a material which has a superior combination of
neutron economy (low absorption cross section), high strength (to resist |
deformation due to diffe;gncial pressures and mechanical interaction between
fuel and clad), high corrosion resistance (torcoolant, fuel and fission

products), and high reliability. Zircaloy-4 has this desired combination of
clad properties. As shown in Reference (4), there is considerable PWR

operating experiénce on the capability of Zircaloy as a clad material. Clad
hydriding has not been a significant cause of clad perforation since current

controls on levels of fuel contained moisture were instituted(a).
Materials - Fuel Pellets
Sintered, high density uranium dioxide fuel reacts only slightly with the

clad at core operating temperatures and pressures. In the event of clad '
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-

Q The U02 powder is kept in sealed containers. The contents are fully
identified both by descriptive tagging and preselected color coding. A
Westinghouse identification tag completely describing the contents is
affixed to the containers before transfer to powder storage. Isotopic

content is confirmed by sample isotopic analysis. |

Powder withdrawal from storage can be made by only one authorized group,
which directs the powder to the correct pellet productién line. All
pellet production lines are physically separated from each other and
pellets of only a single nominal enrichment and density are produced in

a given production line.

Finished pellets are placed on trays identified with the same color code
as the powder containers and transferred to segregated storage racks 1
within the confines of the pelletizing area. Samples from each pellet |
lot 'are tested for isotopic content and impurity levels prior to
acceptance by Quality Control. Physical barriers prevent mixing of
pellets of different nominal densities and enrichments in this storage

‘ area. Unused powder and substandard pellets are returned to storage in

the original color coded containers.

|
|
|
1
‘
1
1
Loading of pellets into the clad is performed in isolated production ’
lines and again only one density and enrichment is loaded on a line at a
time, except when natural uranium is loaded into axial blankets. Then 1
natural and enriched uranium pellets are separately identified by their |
different pellet lengths. l
|
A serialized traceability code is placed on each fuel tube which
identifies the contract and enrichment. The end plugs are inserted
and inert welded to seal the tube. The fuel tube remains coded, and
'traceability identified until just prior to installation in the fuel
assembly. The traceability code provides an identification of the fuel

contained in the fuel rods.
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At the time of installation into an assembly, the traceability codes are.

removed and a matrix is generated to identify each rod in its position
within a given assembly. After the fuel rods are installed, an
inspector verifies that all fuel rods in an assembly carry the correct
identification character describing the fuel enrichment and density for
the core region being.fabricated. The top nozzle is inscribed with a
permanent identification number providing traceability to the fuel
contained in the assembly.

Similar tracéability is provided for burnable poison, source rods and

control rodlets as required.
3.2.1.4.3 Tests and Inspections by Others

If any tests and inspections are to be performed on behalf of Westinghouse,
Westinghouse will review and approve the quality control procedures,
inspection plans, etc. to be utilized to ensure that they are equivalent to
the description provid;d above and are performed properly to meet all

Westinghouse requirements,
3.2.1.4.4 Onsite Inspection

Onsite inspection programs for fuel; control rods and internals are based on
the NSSS supplier’s detailed pfocedures. In the event reloads or other
components are supplied by other suppliers additional programs will be

developed based on that supplier’s procedures.

Loaded fuel containers, when received on site, are externally inspected to
ensure that labels and markings are intact and seals are unbroken. After the
containers are opened, the accelerometers are inspected to determine if

movement during transit exceeded design limitations.
Following removal of the fuel assembly from the container in accordance with
detailed procedures from the fuel fabricator, the polyethylene wrapper is

removed and a visual inspection of the entire bundle is performed.
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Control rod assemblies are shipped in fuel assemblies and are inspected prior

to removal of the fuel assembly from the container.

Surveillance of fuel and reactor performance is routinely conducted by
operating personnel. Coolant activity and chemistry are followed to permit
early detection of any fuel clad defects,

Visual fuel inspection is routinely conducted during refueling. Additional
fuel inspections are dependent on the results of the operational monitoring

and the visual inspections.

3.2.2 REACTOR VESSEL. INTERNALS
3.2.2.1 Design Bases

The design bases for the mechanical design of the reactor vessel internals

components are as follows:

1. The reactor internals in conjunction with the fuel assemblies
shall direct reactor coolant flow through the core to achieve acceptable
flow distribution and to restrict bypass flow so that the heat transfer
performance requirements are met for all modes of operation. In
addition, required cooling for the pressure vessel head shall be
provided so that the temperature differences between the vessel flange
- and head do not result in leakage from the flange during reactor

operation.

2. In addition to neutron shielding provided by the reactor coolant,
a separate thermal shield is provided to limit the neutron exposure of
the pressure vessel material in order to maintain the required ductility

of the material for all modes of operation.

3. Provisions.shall be made for installing incore instrumentation
useful for the plant operation and vessel material test specimens

required for a pressure vessel irradiation surveillance program.
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4. The reactor internals 'shall be designed to withstand mechanical ‘

loads arising"from operating basis earthquake, safe shutdown
earthquake and pipe ruptures and meet the requirement of Item 5

below.

5. The reactor shall have mechanical provisions which are sufficient
to adequately support the core and internals and to assure that the core
is intact with acceptable heat transfer geometry following transients
arising from abnormal operating conditions.

6. Following the design basis accident, the plant shall be capable of
being shutdown and éooled in an orderly fashion so that fuel cladding
temperature is kept within specified limits. This implies that the
deformation of certain critical reactor internals must be kept
sufficiently small to prevent overstressing of fuel elements to failure

Plus allow adequate core cooling.

The functional limitations for the core structures during the design basis
accident are shown in Table 3.2-1. To ensure no column loading of rod .
cluster control guide tubes, the upper core plate deflection is limited to ) ‘

not exceed the value shown in Table 3.2-1.

Details of the dynamic analyses, input forcing functions, and response

loadings are presented in Section 14.3.3.

3.2.2.2 Description and Drawings

The reactor vessel internals are described as follows:

The components of the reactor internals are divided into three parts
consisting of the lower core support structure (including the entire core
barrel and thermal shield), the upper core support structure and the incore
instrumentation support structure. The reactor internals 'support the core,
maintain fuel alignment, limit fuel assembly movement, maintain alignment
be?ween fuel assemblies and control rod drive mechanisms, direct coolant flow
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Part Length Rod Cluster Control Assembly

[

Part Length Control Rods are not installed in Unit 2 of the Dongld C. Cook

Nuclear Plant for the following reasons:

a. No credit is taken for their presence in the safety analysis
pexformed by the vendor. Therefore, the decision not to mount

them does not constitute a safety issue,

b. The reactor’s Operating License and Technical Specifications

preempt their use,

c. Unit 1 of the Donald C. Cook Nuclear Plant has successfully load
followed and controlled artificially created large xenon

oscillations without the use of these rods, and

d. The storage of these rods outside the reactor vessel will

prevent their irradiation and subsequent radicactivity.

Anti-rotation devices will be installed in a manner similar to the practice
followed dd%ing the hot functional tests. Permanent anti-rotation devices

similar to those in Unit 1 will be installed later.

Burnable Absorber Assembly ,

Each burnable absorber assembly consists of burnable absorber rods attached
to a hold down assembly. Burnable absorber assemblies are shown in Figure
3.2-15.

The absorber rods consist of borosilicate glass tubes contained within Type '
304 stainless steel tubular cladding which is plugged and seal welded at the

ends to encapsulate the glass. The glass is also supported along the length

of its inside diameter by a thin wall tubular inner linexr. The top end of

the liner is open to permit the diffused helium to pass into the void volume

and the liner overhangs the glass. The liner has an outward flange at the

bottom end to maintain the position of the liner with the glass. A typical
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burnable absorber rod is shown in longitudinal and transverse cross sections

in Figure 3.2-16,.

The absorber rods in each fuel assembly are grouped and attached together at
the top end of the rods to a hold down assembly by a flat, perforated
retaining plate which fits within the fuel assembly top nozzle and rests on
the adaptor plate. The retaining plate (and the poison rods) is held down
and restrained against vertical motion through a spring pack which is
attached to the plate and is compressed by the upper core plate when the
reactor upper internals assembly is lowered into the reactor. This
arrangement ensures that the absorber rods cannot be ejected from the core by
flow forces. Each rod is permanently attached to the base plate by a nut
which is lock welded into place.

The clad in the rod assemblies is 10 percent cold worked Type 304 stainless
steel. All other structural materials are Types 304 or 308 stainless steel
except for the springs which are Inconel-718. The borosilicate glass tube
provides sufficient boron content to meet the criteria discussed in Section
3.3.1.

s

Neutron Source Assembly *

The purpose of the neutron source assembly is to provide base neutron level
to ensure that the detectors are operational and responding to core
multiplication neutrons. Since there is very little neutron activity during
loading, refueling, shutdown and approach to criticality, a neutron source is
placed in the reactor to provide a minimum neutron count of at least 2 counts
per second on the source range detectors attributable to core neutrons. The
detectors, called source range detectors, are used primarily when the core is

subcritical and during special subcritical modes of operations.

The source assembly also permits detection of changes in the core
multiplication factor during core loading, refueling and approach to
criticality. This can be done since the multiplication factor is related to
an inverse function of the detector count rate. Therefore, a change in the
multiplication factor can be detected during addition of fuel assemblies
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holding force created by a single winding is sufficient to overcome the
rundown torque produced by the mechanism load. Therefore, the rod cannot

move except under the control of the power supply.

The rotational energy is supplied in sequential pulses to the armature which

rotates directionally 15 degrees per pulse as controlled by the power supply.

1
Y

3.2.3.3 Design Evaluation

3.2.3.3.1° Reactivity Control Components

The components are analyzed for loads corresponding to normal, upset,
emergency and faulted conditions. The analysis performed dependé on the mode

of operqtidn under consideration.

The scope of the analysis requires many different techniques and methods,

both static and dynamic.

Some of the loads that are considered on each component where applicable are

as follows:

Control rod trip (equivalent static load).
Differential pressure.

Spring preloads.

Coolant flow forces (static).

Temperature gradients.

o u P WD

Differences in thermal expansion.

a. Due to temperature differences.

b. Due to expangion of different materials. '
Interference becween‘componenCS.

Vibration (mechanically orAhydraulically induced).
Operational transients.

10. Pump overspeed,
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11. Seismic loads (operating basis earthquake and safe shutdown

earthquake).
12. Blowdown forces (due to cold or hot leg break).

13. Material swelling and gas generation pressure.

The main objective of the analysis is to satisfy allowable stfeSé limits, to
assure an adequate design margin, and to establish deformation limits which
are concerned primarily with the functioning of the components. The stress
limits are established not only to assure that peak stresses will not reach
unacceptable values, but also limit the amplitude of the oscillatory stress
component in consideration of fatigue characteristics of the materials.
Standard methods of strength of materials are used to establish the’ stresses
and deflections of these components. The dynamic behavior of the reactivity
control components has been studied using experimental test data and

experience from operating reactors.

The design of incore component rods provides a sufficient cold void volume
within the burnable absorber and source rods to limit the internal pressures
to a value which satisfies the criteria in Section 3.2.3.1. The void volume
for the helium in the burnable absorber rods is obtained through the use of
glass in tubular form which provides a central void along the length of the
rods. Helium gas is not released by the neutron absorber rod material, thus
the absorber rod only sustains an external pressure during operating
conditions. The internal pressure of source rods‘continues to increase from
ambient until end of life. The stress analysis of reactivity component rods

assumes 100 percent gas release to the rod void volume.

Based on available data for properties of the borosilicate glass and on
nuclear and thermal calculations for the burnable, absorber rods, gross
swelling or cracking of the glass tubing is not expected during
operation. Some minor creep of the glass at the hot spot on the inner
surface of the tube could occur but would continue only until the glass

came in contact with the inner liner. The wall thickness of the inner
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3. All clad/end plug welds are checked for integrity by visual inspection,
X-ray and are helium leak checked. .All the seal welds in the neutron
absorber rods, burnable absorber rods and source rods are checked in

this manner.

4, To assure proper fitup with the fuel assembly, the rod cluster
control, burnable absorber and source assemblies are installed in the
fuel assembly without restriction or binding in the dry condition with a
force not to exceed 15 pounds. Also a straighfness of 0.01 in./ft. is
required on the entire inserted length. of each rod assembly.

The full length rod cluster control assemblies are functionally tested,
following core loading but prior to criticality to demonstrate reliable
operation of the assemblies. Each assembly is operated (and tripped)
one time at no flow/cold conditions and one time at full flow/hot
conditions. In addition, selected assemblies, amounting to about 15 to
20 percent of the total assemblies are operated at no flow/operating
temperature conditions and full flow/ambient conditions. Also the
slowest rod and the fastest rod are tripped 10 times at no flow/ambient
conditions and at full flow/operating temperature conditions. Thus each
assembly is tested a minimum of 2 times or up to 14 times maximum to

ensure the assemblies are properly functioning.
3.2.3.4.2 Control Rod Drive Mechanisms

Quality assurance procedures during production of control rod drive
mechanisms include material selection, process control, mechanism component
tests and inspections during production and hydrotests.

After all manufacturing procedures had been developed, several prototype
control rod drive mechanisms and drive rod assemblies were life tested with

the entire drive line under environmental conditions of temperature,
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pressure and flow. All acceptance tests confirm the 3 x 106 step life ‘

capability of the control rod drive mechanism and drive rod assembly.

These tests include verification that the trip time achieved by the full

length control rod drive mechanisms meet the design requirement of 2.7 l
seconds from the beginniﬁg of decay of stationary gripper goil voltage to

dashpot entry. This trip time requirement will be confirmed for. each control

rod drive mechanism prior to initial reactor operatioﬁ and at periodic

intervals after initial reactor operation. In addition, a Technical

Specification has been set to ensure that the trip time requirement is met,

It is expected that all control rod drive mechanisms will meet specified
operating requirements for the duration of plant life with normal
refurbishment., However, a Technical Specification pertaining to an

inoperable rod cluster control assembly has been set.

If a rod cluster control assembly cannot be moved by its mechanisnm,

adjustments in the boron concentration ensure that adequate shutdown margin .
would be achieved following a trip. Thus, inability to move one rod cluster
control assembly can be tolerated. More than one inoperable rod cluster

control assembly could be tolerated, but would impose additional demands on

the plant operator. Therefore, the number of inoperable rod cluster control

assemblies has been limited to one.

In order to demonstrate proper operation of the control rod drive mechanism
and to ensure acceptable core power distributions during operation partial
rod cluster control assembly movement checks are performed on the full length
rod cluster control assemblies as described in the Technical Specifications.
In addition, periodic drop tests of the full length rod cluster control ,
assemblies are performed at each refueling shutdown to demonstrate continued
‘ability to meet trip time requirements, to ensure core subcriticality after

reactor trip, and to limit potential reactivity insertions from a
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20, Weiner, R. A., et. al., "Improved Fuel Performance Models for
Q Westinghouse Fuel Rod Design and Safety Evaluations," WCAP-11873-A,
August 1988. |
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“ ' TABLE 3.2-1

MAXIMUM DEFLECTIONS ALLOWED FOR REACTOR INTERNAL SUPéORT STRUGTURES

No-Loss-0f
’ Allowable Function
Component Deflections (in) Deflections (i 2'

Upper Barrel

radial inward 4.1 ’ 8.2

radial outward 1.0 1.0
Upper Package. ‘ 0.10 - 0.15
Rod Cluster Guide Tubes» 1.00 1.75
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TABLE 4.1-1

SYSTEM DESIGN AND OPERATING PARAMETE@S

Plant'design life, years 40
Number of heat transfer loops 4 '
Design pressure, psig 2485
Nominal operating pressure, psig 2235
Total system volume including pressurizer
and surge line (ambient conditilons), ft3 (estimated) 12,500
system liquid volume, including pressurizer
and surge line (ambient conditions), ft3 11,892
System liquid volume, including pressurizer
max. guaranteed power, ft3 (estimated) ﬂ 11,780
Total Reactor heat output (100% power) Btu/hr 11,089 x 106 (Unit 1)
(3250 MWt)
11,641 x 10° (Unit 2)
(3411 MWt)
Unit 1 = Unit 2

Bounding Conditions
for Rerating

Lower /Upper
Reactor vessel coolant temperature
at full power:
Inlet, nominal, °F 514.9/545.2 541.3
outlet, nominal, °F 579.1/607.5 606.4
Coolant temperature rise in vessel y
at full power, avg., °F 64.2/62.3 64.8
Total coolant flow rate, lb/hr x 106 139.0/133.9 i34.6
Steam pressure at full power, psia 618/820 820
Steam Temp. @ full power, °F 489.4/521.1 521.1
Total Reactor Coolant Volume at
ambient conditions, ft3 12,438 12,470
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TABLE 4.1-2

REACTOR COOLANT SYSTEM DESIGN PRESSURE SETTINGS

Pressure, psiq

Unit 1 Unit 2 |
Design Pressure 2485 2485
Operating Pressure 2235 2235
Safety Valves 2485 2485
Power Relief Valves* ) 2335 2335
Pressurizer Spray Valves '(Begin to Open) 2260 2260
Pressurizer Spray Valves (Full Open) 2310 2310 .
Pressurizer Pressure High - Reactor Trip 2378 2378
High Pressure Alarm 2310 2310
Pressurizer Pressure Low - Reactor Trip > 1865 > 1950
Low Pressure Alarm 2135 2135
Pressurizer Pressure Low - Safety Injection > 1815 > 1900
Hydrostatic Test Pressure ’ 3106 3106
Backuéagggtera on 2185 2185
Proportional Heaters (Begin to Operate) 2250 2250
Proportional Heaters (Full Operation) 2220 2220

|
*During Start-up and Shut-down when the Reactor Coolant System temperature is
below 331°oF for Unit 1 and 331°F for Unit 2, a safeguard circuit is manually
switched on which allows opening of that Unit‘’s two Power Relief Valves at 435
psig for Unit 1 and 435 psig for Unit 2 for low temperature overpressure
protection (LTOP) of the Reactor Vessel. This safeguard circuit ensures that .
the reactor pressure remains below the ASME Section III, Appendix G "Protection

Against Non-ductile Failure" limits in the case of an LTOP event.
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The pressgrizer relief tank, by means of its connection to the Waste
Disposal System, provides a means for removing any non-condensable
gases from the Reactor Coolant System which might collect in the
pressurizer vessel.

Steam is discharged through a sparger pipe under the water level.
This condenses and cools the steam by mixing it with water that is
near ambient temperature. The tank is equipped with an internal spray
and a drain which are used to cool the tank following a discharge.
The tank is protected against a discharge exceeding the design value
by two rupture discs which discharge into the reactor containment.
The tank is carbon steel with a corrosion-resistant coating on the
wetted surfaces. A flanged nozzle is provided on the tank for the
pressurizer discharge line connection. This ngzzle and the discharge

piping and sparger within the vessel are austenitic stainless steel.

The tank design is based on the requirement to condense and coél a
discharge of pressurizer steam equal to 110 percent of the volume
above the zero-power pressurizer water level set-point. The tank

is not designed to acéept a continuous discharge from the pressurizer.
The volume of water in the tank is capable of absorbing the heat from
the assumed discharge, with an initial temperature of 120°F and in-
creasing to a final temperature of 200°F. If the temperature in the
tank rises above 120°F during plant operation, the tank is cooled by
spraying in cool water and draining out the warm mixture to the Waste

Disposal Systen. .

-

v

The spray‘rate is designed to cool the tank from 200°F to 120°F in
approximately one hour following the design discharge of pressurizer
steam. The volume of nitrogén gas in the tank is selected to limit

the maximum pressure following a design discharge to 50 psig.

5
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The rupture discs on the feiief tank have a relief capacity equal to
the combined capacity of the pressurizer safety valves. The tank
design pressure is twice the calculated pressure resulting from the
maximum safety valve discharge described above. The tank and rupture
discs holders are also designed for full vacuum to prevent tank collapse

if the contents cool following a discharge without nitrogen being added.

Principal design parameters of the pressurizer relief tank are given in
Table 4.1-4. '

Discharge Piping

The discharge piping (from the safety and power-operated relief valves

to the pressurizer relief tank) is sized to prevent back-pressure at the
safety valves from exceeding 20 percent of the set-point pressure at full
flow. The pressurizer safety and power relief valves discharge lines are

stainless steel.

4.2.2.4 Steam Generators

The steam generators ére vertical shell and U-tube heat exchangers with
integral moisture separating equipment. The reactor coolant flows
through the inverted U-tubes, entering and leaving through the nozzles
located in the hemispherical bottom head of the steam generator. The
head is divided into inlet and outlet chambers by a vertical partition
plate extending from the head to the tube shéet. Manways are provided
for access to both sides of the divided head. Feedwater enters the,
steam generators and is distributed thru a feedwater ring located just,
below the moisture separators. Thermal sleeves are provided in the
feedwater piping elbows at the steam generator inlet. Feedwater flow
is out of the top of the feedwater ring thru "J" tubes, down between
the steam generator shell and tube bundle wrappér and into the tube
bundle just above the tube sheet. The "5f tubes prevent rapid

drainage of the feedwater ring due to a drop in steam generator water
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O Indication of valve position for the pressurizer safety and power-operated

relief valves is provided by a four channel acoustic flow monitor. There are

four accelerometers, one strapped to the discharge of each of the three
pressurizer safety valves and one on the common discharge of the three power
relief valves. Flow through any of these valves produces an acoustic energy
input to the respective accelerometer and this is amplified.on the assigned ‘
channel of the monitor which is located in the control room. Indication on
four vertical rows of light emitting diodes represents a bar graph display of

relative flow through the monitored valves.

Pregsurizer Safety Valves

The pressurizer safety valves are totally encloséd pop-type valves. The
valves are spring-loaded, self-activated and with back-pressure compensation'
designed to prevent system pressure from exceeding the design pressure by
more than 110 percent, in accordance with the ASME Boiler and Pressure Vessel

Code, Section III. The set pressure of the valves is 2485 psig.

° The 6" pipes connecting the pressurizer nozzles to their respective safety
valves are shaped in the form of a loop seal. Piping is connected to the
bottom of eéch loop seal to drain any condensate that accumulates in the loop
seal. An acoustic flow monitor and a temperature indicator on each valve
discharge alerts the operator to the passage of steam due to leakage or valve

lifting.

|
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Power Relief Valves

The pressurizer is equipped with 3 power-operated relief valves which limit
system pressure for a large power mismatch and thus lessen the likelihood of
an actuation of the fixed high-pressure reactor trip. The relief valves
operate automatically or by remote manual control. The operation of these

valves also limits the undesirable operation of the spring-loaded safety

‘valves. Remotely operated stop valves are provided to isolate the power-

operated relief valves. 2An acoustic flow monitor and a temperature indicator
on the common discharge of the relief valves alerts the operator to the

passage of steam due to leakage or valve opening.

During startup and shutdown transient conditions, when the reactor coolant
system temperature is below 331°F for Unit 1 and 331°F for Unit 2, a
safeguard circuit is manually energized in the control room to allow
automatic opening of that unit’s two power relief valves at 435 psig for Unit
1, and 435 psig for Unit 2, for low temperature over pressure (LTOP)
protection of the reactor vessel. This safeguard circuit ensures that the
reactor pressure remains below the ASME Section III, Appendix G "Protection
Against Nonductile Failure" limits in the case of an LTOP event.

»

Design parameters for the pressurizer spray control, safety, and power relief

valves are given ip Table 4.1-8.

4.2.2.9 Reactor Coolant System Supports

1. Steam Generator Support

Each steam generator is supported by a structural system consisting of
four vertical support columns and upper and lower lateral restraints
approximately 463 feet apart. The vertical columns have a ball joint
connection at each end to accommodate both the radial growth of the
steam generator itself and the radial movement of the vessel from the

reactor center.
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2.

The lower laterel support consists of an inner frame, keyed andw
shimmed to the four steam generator support feet to accommoéate
radial growth of these feet. The inner frame is surrounded by

an outer frame which is embedded in both the primary shield and
crane wall goncrete. The conneétion between the inner and outer
frame consists of a series of shimmed points which act as both

guides and limit stops to allow for expansion from the center of
the reactor. The lower iaﬁeral support restrains both torsional

¥

and translational movements.

The upper lateral support consists of a ring band which is shimmed

to the steam generator at twelve locations around the circumference.

Attached to this band are lugs 180° apar% which are shimmed and
guided to a structural framing system which is embedded in the
crane wall and steam generator enclosure wall concrete. Hydraulic
snubbers are also connected 180° apart on the band and tied to
other embedded frames in a direction coincident with the direction
of movement away from the reactor center. The upper lateral
support restrains rapid translational movements in all horizontal

directions.
Reactox Vessel Supports

The reactor vessel is supported by four of its eight nozzles by
four individual weldments embedded in the primary shield concrete.
Each nozzle pad bears on a shoe, that is supported by a heavy
U-shaped weldment which wraps around the shoe. The U-shaped weld-
ment is water-cooled at the junction of the outer flange and the
web by two continuous welded angles on eithexr side of the web.

The U-shaped weldment bears vertically on two shims and is res-
trained horizontélly by a series of shims and bearing plates.
These bearing plates and shims are connected to an outer weldment

which completely surrounds the U-shaped weldment and is embedded

in the concrete.
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The reactor support system allows the reactor to expand radially
from its vertical centexline but resists rotational motion in all
orthogonal planes. The nozzle horizontal centerlines translate

in the vertical direction relative to. the shoes.

3. Pressurizer Support .
The pressurizer is supported on a ring girder which is in tﬁrn
supported on a concrete slab. Horizontally, the vessel is
restrained at two elevations approximately 27 feet apart.
The lower restraint consists of anchor bolts in slightly over-
size holes in the ring girder. The upper restraint consists
of four individual weldments embedded in concrete that allow
the pressurizer to expand radially, but resist torsional and

translational horizontal movements.
4, Reactor Coolant Pump Support

Each reactor coolant pump is supported vertically by three

ball joint ended columns. This structural column system resists
both overturning and vertical movement while allowing for expan-
sion from the center of reactor. Excessive torsional and hori-
zontal translational movements are xesisted by a combination of
lateral thrust columns anchored into the crane wall concrete.

«

4.2.3 PRESSURE~RELIEVING DEVICES

The Reactor Coolant System is protected against overpressure by control
and protective circuits such as the high pressure trip and by relief
and safety valves connected to the top head of the pressurizexr. The
relief and safety valves discharge into the pressurizer relief tank
which condenses and collects the valve effluent. The schematic arrang-
ement of the relief devices is shown in Figure 4.2-1a, and the valve
design parameters are given in Table 4.1-8. The valves are further

discussed in Sub-Section 4.2.2.7.
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TABLE 4.2-3

STEAM GENERATOR WATER (STEAM-~SIDE) CHEMISTRY SPECIFICATION
FOR_100% FULL _ POWER

Cation Conductivity? < 0.8 umhos/cm

PH @ 25°C 8.5 - 9.4 without boric acid
= 7.5 with boric acid

Chloride < 20 ppb

Sodium 's 20 ppb

Sulfate s 20 ppb

a
If boric acid is present in the system, the cation conductivity
specification will be < [0.8 + 0.03 x (boron conc. in ppm)].
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atmosphere, (2) the reactor coolant system, or (3) closed systems

inside containment that are assumed vulnerable to accident forces.
One barrier may be the containment isolation valve itself, which
is between the containment atmosphere and the test connection.

For closed systems inside containment, which are Seismic Class I
design with a low probability of failure, only one barrier is
required. Test connections are provided with locked closed valves

and/or pipe caps and are administratiyely controlled.

10. All normally closed locked valves and caps are administratively

controlled to ensure containment integrity.

NOTE: A seal may be used in lieu of a lock to satisfy the locking
requirements discussed in the section above.

a

Containment Isolation Testing and Reliability

The containment isolation system is designed to provide such functional
reliability and testing facilities as are necessary to avoid undue risk to
the health and safety of the public. The air operated isolation

valves close on loss of control'power or air. The instrumentation and.
control circuits are redundant in the sense that a single failure cannot
prevent céntainment isolation. Provision is made for periodic testing of

the leak tightness and functioning of the isolation valves.

Test connections are locked clogsed and/or capped and are administratively
controlled to ensure containment integrity. Therefore, no further testing
of test connection leak tightness is required. This is consistent with the
clarifications of Appendix J requirements discussed with the NRC during the
CILRT inspections conducted February 9-15, 1989 (Inspection Report Nos. 50-
315/89007 (DRS) and 50-316/89007 (DRS)).

Containment TIsolation System Protection

Adequate protection for containment isolation, including piping, valves, and
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vessels, is provided against dynamic effects and missiles which might

resultfrom plant equipment failures including a loss-of-coolant accident.
Isolation valves inside the containment are located between the crane wall
or some other missile shield and the outside containment wall. Isolation
valves, piping or vessels which provide one of the isolation barriers .

outside the containment are similarly protected.

Containment Isolation System Operation

No manual operation is required for immediate isolation of the containment.
Automatic trip valves are provided in those lines which must be isolated
immediately following an accident. Lines which must remain in service
subsequent to certain accidents for safety reasons are provided with at
least one remote manual vélve, except instrument sensing lines that are

provided with one manual valve.

Automatic trip valves may be operated by a manual switch. The position of

each automatic trip valve is displayed in the main control room.

The instrumentation and controls for the system are described in more detail

in Chapter 7.

Containment Isolation System Piping Classes

The functional classes of piping are used to further define tﬁe design

bases.

Class A

Class A piping is open to the outside atmosphere, and is connected to the
reactor coolant system, or is open to the containment atmosphere.
Alternatively, Class A piping is Seismic Class III in design and is assumed

to be vulnerable to accident forces.

For Class A piping the following is provided, as a minimum, for

isolation subsequent to an incident:
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Check valves may be employed as one of the two barriers for incoming lines.

Test connections and pressurizing means are provided to test each isolation
valve or barrier for leak tightness. Either water or a gas is used as the
pressurizing medium depending on the requirements of each case. Where it is

necessary to make a quantative leakage test, provision is made to:

a) measure the inflow of the pressurizing medium, or
b) collect and measure the leakage, or

c) calculate the leakage  from the rate of pressure drop.

The test connections are isolated when not in use by locked closed manual
valves and/or caps and administratively controlled to ensure containment

integrity.

All isolation valves are missile protected. 1Isolation valves, actuators,
and control devices required inside the containment are located between the
missile barrier and the containment wall. Isolation valves, actuators and
control devices outside the containment are located outside the path of

potential missiles or provided with missile protection.

There are two levels of automatic contaihmeht isolation identified as

Phase A and Phase B. Phase A isolation closes al} lines penetrating

the éontainment except essential lines such as Safety Injection and
Containment Spray which are not isolatea, and component cooling water to

the reactor pumps and service water to the ventilation units which A
isolates on Phase B. (For Phase A and B initiating signals see Chapter 7
Instrumentation and Control.) Al)l automatic isolation valves are able to be
closed from the main contro} room. Position indicators aré provided for

each valve near its manual control switch in the main control room.

Specific administrative procedures govern the positioning of all isclation
vaives except check valves as well as any flanged closures during normal
operation, shutdown and incident conditions. Check valves in incoming lines
open only when the fluid pressurelin the line coming from the outside is
higher than the pressure on the containment side. Gravity or a spring holds
the valve closed-in the balanced pressure condition.
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5.4.3 DESIGN EVALUATION ‘

The containment isolation system provides two barriers to prevent leakage of
radiocactivity at each containment opening. Either barrier is sufficient to

keep the leakage within limits.
5.4.4 : TEST AND INSPECTION

All valve leak testing for Inservice Inspéction (ISI) and Integrated Leak
Rate Test (ILRT) program and surveillance requireﬁents are performed in

accordance with Appeqdix J to 10 CFR 50 for Type A, B and C type testing.
Also certain valves will be tested for operability in accordance with the

applicable edition of the ASME Boiler and Pressure Vessel Code, Section XI.
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Service

Gas Analyzer From
Pressurizer
Relief Tank

Primary Water
Supply to
Pressurizer
Relief Tank

Nitrogen Supply
to Pressurizer
Relief Tank

Reactor Coolant
Pumps Seal Water
Supplies

Reactor Coolant
Pumps Seal Water
& Excess Letdown
Heat Exchanger
Discharges

Reactor Coolant
Pump Motor and
Thermal Barrier
Cooling Water

Supply

Reactor Coolant
Pump Motor
Cooling Hater
Discharge

Clags

A

TABLE 5.4-1
PIPING PENETRATIONS

Line Size Status of
and Igsolation Valves Isolatjion Valves Isolation
Number Flow Actuation Figure
of Lines Direction N s I Ingide Outside Signal = Number
1/2" (1) oOut Int. Closed Closed Auto Trip 2 Auto A 4.2-1A
] Trip
3" (1) In Int., Closed Closed Check Auto Trip A 4.2-1A
3/4" (1) In Int. Closed Closed Check Auto Trip A 4.2-1A
2" (4) In Open open Open Check - NA 4.2-1A
4" (1) out Open Open Closed Auto Trip Auto Trip A 9.2~-1
8" (1) In Open Open Closed - 2 Auto Trip B 9,.5-1
8" (1) oOut Open Open Closed - 2 Auto Trip B 9.5-1
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TABLE 5.4-1 A SHEET 2 OF 12
PIPING PENETRATIONS

Line Size Status of
and ; Igolation Valves Igolation Valves Isolation
Number Flow Actuation Figure
Service Claggs of Lines pirection N s I Inside outside Signal A Number Notes

Letdown Line B 2" (1) Out Open Closed Closed Auto Trip Auto Trip A 9.2-1
(cves)
chgrging Line D 3" (1) In Open Closed Open Check - NA 9.2-1
(cves)
Excess Letdown c 4" (1) In Open Closed Closed - Auto Trip A 9,5~-1
Heat Exchanger
Component Cooling
Water Inlet
Excess Letdown o] 4" (1) oOut Open Closed Closed - Auto Trip A 9.5~-1
Heat Exchanger
Component Cooling
Water Outlet
Reactor Coolant A 4" (1) Out Int. Int. Closed - 2 Auto Trip A 11.1-1
Drain Tank Pump
Suction
Containment Sump C 3" (1) out Int. Int. Closed - 2 Auto Trip A 11.1-2
Pump Discharge to
Waste Disposal
Upper Containment D 8" (2) In Closed Closed Open Check - NA 6.3-1 1
Spray Inlet
Lower Containment D 6" (2) In Closed Closed Open Check - NA 6.3-1 1
Spray Inlet
RHR to D 8" (2) In Closed Closed if Check - NA 6.3-1 1
Containment Spray Needed

1) Check valves held closed by gravity or spring in balanced pressure condition.
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Service

Residual Heat
Removal Inlet to
Pumps (Normal
Cooldown)

Residual Heat
Removal To
Reactor Coolant
Hot Legs-Low Head
S.I.

Residual Heat
Removal Suction
From Sump

Safety Injection

Safety Injection
Test Line and
Accumulator Test
Line

Boron Injection
Inlet

Residual Heat
Removal to
Reactor Coolant
Cold Legs (Normal
Cooldown)

Line Size
and

Number
Class of Lines

B 14"
D 8"
D 8"
D 4n
A 3/a"
D 3n
B 2"

(1)

(2)

(2)

(2)

(1)

(1)

(1)

Flow

Direction

out

In

out

In

In or
out

In

In

2) Valve administratively locked closed.
3) Open during recirculation mode.
4) Open automatically on Safety Injection Signal.

TABLE 5.4-1
PIPING PENETRATIONS

Status of

Isolation Valves

N

Closed

Open

Closed

open

Int.

Closed

Closed

S

-—

Open
Closed

Closged

Closed

clos%d

Closed

Open

i

Closed

Open

Open

Open

Closed

Open

If
Needed

~

Isolation Valves

Inside

Remote
Manual

Remote
Manual

Outside

Remote
Manual

Remote
Manual

Remote
Manual

2 Manual
(L.C.)

Remote
Manual

Isolation

SHEET 3 OF 12

Actuation Figure

Signal

None

None

None

None

NA

None

None

Number  Notes

6.2-A 2
9.3"1

GCZ-A
903-1

6.2~A 3
903-1

602-1

6.2~1 4

6.2-A
9.3-1
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TABLE 5.4-1
PIPING PENETRATIONS

Line Size Status of

SHEET 4 OF 12

and Isolatjon Valves Isolation Valves Isolation
Number Flow Actuation Figure
Service Class of Lines Direction N - I Inside Qutside Signal  Number Notes
Nitrogen to A 1" (1) In Int. Int. Closed Check - Auto Trip A 6.,2-7
Accumulators 9.3-1
Sample Line From A 172" (1) Out Int. Closed Closed - 2 Auto Trip A 9.6-1
Pressurizer Steam
Space
Sample Line from A i/2" (1) out Int. Closed Closed - 2 Auto Trip A 9.6-1
Pressurizer
Liquid space
Sample Line from A 1/2" (1) out Int. Closed Closed - 2 Auto Trip A 9.6-1
Hot Legs
Sample Lines from A 1/2" (1)} out Int. cloﬁed Closed - 2 Auto Trip A 9.6-1
Accumulators
Sample Lines from C 1/2" (4) out Open Closed Closed - Auto Trip A 9.6-1
Steam Generator
Steam Outlets
Steam Generator c 30" (4) Out Open Closed Closed - - B 10.2-1 ]
Main Steam
Outlets
Steam Generator c 2" (4) out Int. Closed Closed - Auto Trip A 10.2-1 -
Blowdown Lines -
5) Steam Generator Stop Valves located outside containment also close on steamline isolation signal
as described in Chapter 7.
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Service

Steam Generator
Feedwater Supply

Steam Generator
Auxiliary
Feedwater Supply

Steam Generator
Chemical Feed

Supply

Non Essential
Service Water to
Containment
Ventilation Units

Non Essential
Service Water
from Containment
Ventilation Units

Purge Air Inlet
{Containment)

Purge Air Outlet
(Containment)

6) No independent containment penetrations.

C

Line Size
and

Number
Clagg. of Lines

14"

6!!

1/2"

6'!

3!!

6"
3n
30"

24"

30"
24"

(4)

(4)

(4)

(4)
(4)

(4)

(4)

(1)
(1)

(1)
(1)

Flow
Direction

In

In

In

In

out

In

Out

TABLE 5.4-1
PIPING PENETRATIONS

Status of

Igsolation Valves

N

Open

Open

Closed

Open

Open

if
Needed

If
Needed

s

Closed

Int.

Int.

If
Needed

If
Needed

If
Needed

If
Needed

L
clésed

If
Needed

Closed

Closed

Closged

Closed

Closed

Igolation Valves

Inside

Auto Trip

Ruto Trip

Isolation

SHEET 5 OF 12

Actuation Figure

Outside —.Signal

Check

Check

Check

2 Auto Trip

2 Auto Trip

Auto Trip

Auto Trip

These lines join the Feedwater Lines between

the penetrations and the isolation valves.

S. 4"’13

NA

NA

NA

Number Notes

10 - 5-1

10.5-1 6

10.5-1 6

908-6

908"‘6

5.5-2

5.5-2
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TABLE 5.4-1
PIPING PENETRATIONS

Line Ssize Status of
and Isolation Valves
Numbex Flow
Service Claggs of Lines Direction N S I

Fuel Transfer A 20" (1) In or Closed Open Closged
Tube out
Service Air A 2" (1) In Closed Open Closed
Instrument Air A i" (2) In Open Open Closed
Reactor Coolant B 4" (1) Out Open Open Closed
Pump Thermal
Barrier Cooling
Water Discharge
Gas Analyzer From A 1/2" (1) Out Int. Closed Closed
Reactor Coolant
Drain Tank
Ice Loading Line E 5" (1) In Closed 1If Closed

Needed
Containment A 12" (1) Out if it Closed
Pressure Relief Needed Needed
Line
Containment Test E 5" (1) In Closed If Closed
Pressurization Needed

Igolation Valves

Isolation

SHEET 6 OF 12

Actuation Figure

Inside Outside Signal
Blind - NA
Flange
Check Auto Trip A

- 2 Auto Trip

- 2 Auto Trip

- 2 Auto Trip A
Blind Blind NA
Flange Flange
Auto Trip Auto Trip A or

CVI

Blind Blind NA
Flange Flange

7) See Sub~Chapter 5.2 for description of double gasketed seal on the Fuel Transfer Tube.

8) Same physical line as ice loading line.

5.4-14

Number

908-3
9.8"3
9.5-1

110 1"1

5 . 3'2“

505-2

9.8-3 8
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Service

Ice Loading
Return

Glycol to Ice
Condenser Fan
Coolers

Glycol from Ice
Condenser Fan
Coolers

Bypass Glycol
‘line to Ice
Condenser Fan
Coolers

Bypass Glycol
line from Ice
Condenser Fan
Coolers

Purge Air Inlet
(Instrumentation
Room)

Purge Air oOutlet
{(Instrumentation
Room)

Reactor Coolant
Drain Tank &
Press. Relief
Tank Vents

8a) For status

HN" 1

Line Size

and
Number
Clasgs of Lines

E 5" (1)
E 3" (1)
E a* (1)
E 3/8" (1)
E  3/8" (1)
A 14" (1)
A 14" (1)
B 1" (1)

Flow
Direction

out

In

out

In

Out

In

out

out

TABLE 5.4-1
PIPING PENETRATIONS

Status of

Isolation Valves

N

Closed

Open

Open

Open

Open

Closed

Closed

Int.

"Closed"” for Unit 2; Unit 1 is

]
Int.

Open

open

Open

Open

If
Needed

I1f
Needed

Closed

I

Closed

Closed

Closed

Closed

Closed

Closed

Closed

Closed

Isolation Valves

Inside

Blind
Flange

Auto Trip

Auto Trip

Check

Check

Auto Trip

Auto Trip

Isolation

Actuation
Outside Signal
Blind NA
Flange

Auto Trip A

Auto Trip A B

- NA
- NA'
Auto Trip A or
CVI
Auto Trip A or
Ccvi

2 Auto Trip A

"If needed" (for limited purging).

5. 4-15
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Figure

Number Notes

5.3=-2A

5.3-2A
503-2B

5.3-2A
5.3-2A

505-2

8a

11.1-1
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TABLE 5.4-1 SHEET 8 OF 12
PIPING PENETRATIONS

Line size Status of

and Isolation Valves ) Igolation Valves Isolation

Number Flow Actuation Figure

Service Clags of Lines Direction N s I Inaside Qutside Signal Number Notes

Refueling Water A 2 1/2" (1) 1In Closed 1Int. Closed - 2 Manual NA 9.4-1
Supply (L.C.)
Demineralized A 2" (1) In Closed Open Closed - 2 Auto Trip A -
Water Supply ’
Non Essential A 3" (4) In Open if Closed - 2 Auto Trip B 9.8-6
Service Water to Needed
Reactor Coolant
Pump Motor Air
Coolers
Non Essential A 3" (4) out open If Closed - 2 Auto Trip B 9.8-6
Service Water Needed
from Reactor
Coolant Pump
Motor Air Coolers
Reactor Support c 2 1/2" (1) 1In Open If Closed Check Auto Trip A 9.5-1
Cooling Inlet Needed
Reactor Support C 2 1/2" out Open If Closed - 2 Auto Trip A < 9.,5-1
Cooling Outlet (1) Needed
Refueling Cavity A 3" (1) out Closed If Closed - 2 Manual NA 11.1-1
Drain To Needed (L.C.)
Purification
System
Nitrogen Supply A 1" (1) In open Open Closed - Auto Trip & A 11.1-1 9
to Reactor Check
Coolant Drain
Tank

9) No independent containment penetration. Joins RCDT vent line between penetration
and isolation valves.
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Sexrvice

Steam Generator
Blowdown Samples

Containment Weld
Channel
Pregsurization
Air supply

Dead Weight Test
Connection

Relief Vent
Header

Ice Condenser and
Containment
Ventilation Unit
Drain to Drain
Header

Component Cooling
Water to Main
Steam
Penetrations

Component Cooling
Water from Main
Steam
Penetrations

Component Cooling
Water to Pressure
Equalizing Fans

Clasgs

(o]

TABLE 5.4-1
PIPING PENETRATIONS

10) May be used for Leak Test of Channels.

Line Size Status of

and Isolation Valves .

Number Flow
of Lines Direction N s I
1/2" (4) oOut Int. Closed Closed
1/2" (2) In Closed If Open

Needed
1/2" (1) - int. Closed Closed

4" (1) In Int. Int. Int.

3" (1) out Open Open Closed

1" (1)

1 (4) In Open Open Open
11/2" (2) out Open Open Open
11/2" (2) 1In Closed Closed Open

5.4—17

Isolation Valves Isolation
Actuation
Ingide Outside Sianal
- Auto Trip A
- Check NA
- Manual NA
Check - NA
- 2 Auto Trip A
(Each Line)
Check Manual NA
- Remote None
Manual
- Remote None
Manual

SHEET 9 OF 12

Figure
Number

Notes
9.6-1

5.6-1 10

4 . 2"1&
4.2-17

11.1-1
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TABLE 5.4-1 SHEET 10 OF 12
PIPING PENETRATIONS

Line Size Status of
and Isolation Valves Isolation Valves Isolation
Number Flow . Actuation Figure
Service Class of Lines Direction N s I Inside Outside Signal = Number Notes

Component Cooling D 11/2" (2) Out Closed Closed Oopen - Remote None -
Water from Manual

Pressure

Equalizing Fans

Containment Air B 1" (2) out Open Open Int, - 2 Auto Trip B - 11
Particulate and

Radio Gas

Detector Sample

Line

Containment Air B 1 (1) In Open Open Int. Check Auto Trip B - 11
Particulate and '

Raido Gas

Detector Sample

Return

Lower Containment A 1/2" (2) Out If Closed Closed - 2 Manual NA -
Radiation Needed
Sampling System

Upper Containment A 1/2"  (2) out If Closed Closed - 2 Manual NA -
Radiation Needed
Sampling System

Instrument Room A 1/2" (2) out If Closed Closged - 2 Manual NA -
Radiation Needed
Sampling System

11) May be put in service manually after incident

5.4-18 July, 1993




TABLE 5.4-1 ) SHEET 11 OF 12
PIPING PENETRATIONS

Line Size Status of
and . Igsolation Valves Isolation Valves Isolation
Number Flow Actuation Figure
Service Class of Lines Direction N S I Inside Outside Signal  Number Notes

Non Essential A 21/2" (2) 1In Open If Closed - 2 Auto Trip B 9.8-6
Service Water to Needed
Instrument
Ventilation Units ;
Non Essential A 2 1/2" (2) oOut Open If Closed - - 2 Auto Trip B 9.8-6
Service Water Needed
from Instrument
Room Ventilation
Units
Sample Lines to D 1/2" (9) out Closed Closed Int. - 2 Auto Trip A 14.3.6- 11
Hydrogen 12a
Monitoring System ’
Sample Line D i/2» (1) In Closed Closed Int. - Auto Trip A 14.3.6- 11
Return From 12a
Hydrogen ’
Monitoring System
Containment E 1/2" (6) - Open Open Oopen - Manual NA - 12
Pressure ’
Transmitters
Containment Sump D 1/2" (1) out Closed Closed Int. - Auto Trip A 9.6-2 11
Sample to Post- .
Accident Sampling
System
Post Accident D i/2" (1) In Closed Closed Int. Check Auto Trip A 9.6-2 11
Sampling System
Return

11) May.be put in service manually after incident
12) See Fig. 7.5-1 for a functional diagram of these instruments.
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Service

Post Accident
Sampling System
Supply (Gas)

Reactor Vessel
Level
Instrumentation
System

Incore Flux
Detection System

Spare
Penetrations

Service
Penetration

Clags

NA

NA

7L1ne Size

and

Number
of Lines

1/2"

3/16"

8!!

18"
6"

18"

Flow
Direction

(1) out

(6) -

(1) -

(4) -
(4)

(1) -

PIPING PENETRATIONS

TABLE S5.4-1

Status of

Isolation Valves

N

Closged
Open
Closed

Closed

Closed

s

Closed

Open

If
Needed

Closed

1f
Needed

i

Int.

Open

Closed

Closed

Closed

Isolation Valves

Inside

Blind
Flange

Weld Cap

Hinged
Closures

13) Connected to Containment Air Particulate and Radio Gas Detector Sample Line
14) Used for replacement of incore flux instrumentation thimbles.

N: Normal
S: shutdown
I: Incident

Int:s
L.C.t
NA:

Intermittent
Locked Closed
Not Applicable

Isolation Actuation Signals:
A: Phase A Isolation
B: Phase B Isolation

CVI:

Containment Ventilation Isolation

(initiated by Safety Injection Signal or
High Containment Radiation)

5.4-20

SHEET 12 OF 12

Isolation

Actuation Figure
Outsgide Signal Number Notes
2 Auto Trip A 9.6-2 13
Membrane NA -
Barrier
Blind NA - 14 |
Flange
Weld Cap NA - |
Hinged NA -
Closures
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