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INDIANA & MICHIGAN ELECTRIC COMPANY

P.0, BOX 16631
COLUMBUS, OHIO 43216

July 22, 1987

AEP:NRG:05091
10 CFR 59.71(e)

Donald C. Cook Nuclear Plant
Docket Nos. 50-315 and 50-316
License Nos. DPR-58 and DPR-74
1987 FSAR UPDATE

- U.'S. Nuclear Regulatory Commission
-Attn: Document Control Desk

Washington, D.C. 20555
Attn: T. E. Murley
Dear Dr. Murley:

We are transmitting to you under separate cover ten (10) coples of
the changed pages for the 1987 version of the Final Safety Analysis Report

" (FSAR) for the Donald C. Cook Nuclear Plant, Unit Nos. 1 and 2. These

pages are being transmitted to you according to the provisions of 10 CFR
50.71(e). A list of replacement pages is included with each copy.

Changed pages have been dated "July, 1987" in the lower right corner
in order to maintain a reference point for changed pages in addition to
vertically barring the specific change.

We hereby certify that the information contained in this update to
the FSAR, to the best of our knowledge, accurately presents changes made
since the previous submittal.

Very truly yours,

M. P. Alegkich
Vice President

MPA/naw

cc: John E. Dolan
W. G. Smith, Jr. - Bridgman
R. C. Callen
G. Bruchmann
G. Charnoff
NRC Resident Inspector - Bridgman
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A5 REACTOR COOLANT TRITIUM SOURCES

GENERAL DISCUSSION

During the fissioning of uranium, tritium atoms are generated in the fuel
at a rate of approximately 8 x 107> atoms per fission (1.05 x 1072

curies/mwt - day). Other sources of tritium include neutron reactions with
boron (in the coolant for shim control), neutron reactions with lithium
(utilized in tﬁe coolant for pH control, and produced in the coélant by neutron
reactions with boron), and by neutron reactions with naturally'océﬁrring
deuterium in light water. The source term data is presented in

Tables 14A.5-1 and 14A.5—2.

A, Release of Ternary Produced Tritium

The tritium formed by ternary fission in uranium fueled .reactors can
be retained in the fuel, accumulate in the void between the fuel

and cladding, react with cladding material (zirconium tritide), or
diffuse through"the cladding into the coolant. Operating experience
at the Shippingport reactor (zircaloy clad) indicated that less

than 1% of the ternary produced tritium 1s released to the reactor
coolant. In ordér to insure adequate sizing of liquid waste
treatment facilities, WNES conservatively assumes that 30% of the
ternary produced tritium is released to coolant. This assumption
then requires that th? waste treatment system be sized to process
approximately 4 reactor coolant system volumes in addition to normal
reactor plant liquid wastes. Anticipated ternary tritium loss to °

~

the reactor coolant is 1%.

B. Tritium Produced from Boron Reactions

\’t

The neutron reactions with boron resulting in the production of

tritium are:

UNIT 1 14A-12  July, 1987



UNIT 1

® @ -
p10 (n, 2a) T : ] ) d o
B10 (n, a), Li7 (n, na) T
B (n, ) Be®
Blo (n, d) Be9 (n, a) T

0f the above reactions, only the first two cont;ibute significantly

to the tritium production. The Bll (n, T) Be9 reaction has a

threshold of 14 Mev and a cross section of ~ 5 mb, since the number
? n/cxn2 -sec¢ the

tritium produced from this reaction is negligible. The Blo reaction

of neutrons produced at this energy are less than 10
may be neglected, since Be9 has been found to be unstable.

Triéium Produced from Lithium Reactions

The neutron reactions with lithium resulting in the production of
tirtium are:

Li7 (n, na) T
Li6 (n, ) T

In the WNES designed reactors, lithium is used to maintain the réactor
coolant pH at ~ 9.5. The reactor coolant is maintained at a maximum
level of 2.2 ppm lithium. A cation demineralizer is included in .

the Chemical and Volume Control System to remove the excess lithium

10 (n, a)'Li7 reactions.

produced in the B
The L16 (n, a) T reaction is controlled by limiting the L16 impurity
in the lithium used in the reactor coolant’ and in lithiating the

demineralizers to less than 0.001 parts of LiG. This limication has

been in effect on WAPD designed reactors since 1962.

14A-13 July, 19?2




UNIT 1

Tritium Production from Deuterium Reactions

Since the amount of naturally occurring deuterium is less than 0.00015

the tritium produced from this reaction is negligible; less than 1

curie per year.

Tritium Sources from'the Reactor Employing Ag-In-Cd Absorber Rods

Basic Assumptions and Plant Parameters:

1.
2.
3.
4,

6.
7.

Core thermal power
Plant load factor

Core volume

Core volume fractions

a.
b.

C.

UO2
Zr + SS

HZO

Initial reactor coolant boron level

a.
b.

Initial cycle
Equilibrium cycle

Reactor coolant volume

Reactor coolant transport times
a. In-core

b. Out-of-core

Reactor coolant peak lithium level
(99.9% pure Li7)

Core averaged neutron fluxes:
a., E> 6 Me

b. E > 5 Mev

c. 3 Mev < E < 6 Mev

d. 1 Mev < E < 5 Mev

e, E < 0,625 ev

14A-14

3391 MWt
0.8

3
1153 ft

.3052
.1000
.5948

840 ppm
1200 ppnm
12,560 ft°

0.77 sec
10.87 sec

2.2 ppm
2
n/em -sec

'2.91 x 1072

7.90 x 10%2

2.26 x 10-°
5.31 x 102
2.26 x 1003

July, 1982



10, Neutron reaction cross-sections

a. 30 (n, 24) T: o (1Mev SE S5 Mev) = 31.6 mb
~ (spectrum weight)
g (E > 5 Mev) = 75 mb

b, L1 (n, na V) T: o (3 MevS ES 6 Mev) =  39.1mb
) (spectrum weight)
g (E ” 6 Mev) = 400 mb
11, Fraction of ternary tritium diffusiné through

zirconium cladding

a, Design value ‘ . 0.30

b. Expected value .01
Revised Tritium Source Term Data l

- Because of the importance of the ternary fission source on the

operation of the plant,'Westinghouse has been closely following
operating plant data. A program is being conducted at the l
R. E. Ginna Plant to follow this in detail. The R. E. Ginna Plant

has a zircaloy clad core with silver-indium-cadmium control rods.

The operating levels of boron concentration during the startup of

the plant are approximately 1100 to 1200 ppm of boron. 1In addition,

burnable poison rods in the core contain boron which will contribute

some tritium to the coolant, but only during the first cycle. Data

during the operation of the plant has indicated very clearly that

the present design sources were indeed conservative. The tritium

released is essentially from the boron dissolved in the coolant

and a ternary fission source which is less than ten percent. 1In

addition to this data, other operating plants with zi}caloy clad

cores have also reported low tritium concentrations in the reactor l

coolant system after considerable periods of operation.

The revised tritium source term data developed as a result of this

program is presented in Table 14A.5-2.

UNIT 1 14A-15 July, 1987




TABLE 14A.5-1

TRITIUM PRODUCTION IN THE REACTOR COOLANT (ci/yr)#*

Tritium Source

Ternary Fissions

Burnable Poison Rods
(Inatial Cycle)

Soluble Poison Boron
(Initial Cycle)
(Equilibrium Cycle)

Lijg Reaction

Li-6 Reaction
Deuterium.Reaction
Totals Initial Cycle
Totals Equilibrium Cycle

Total
Produced

10,420
922

378
525

11
6
1
11,738
10,963

Released to the Coolant

Desi
3126
277

378
525

11
6
1
3799
3669

gn
e

Valu

*This table was applicable at the time Unit 1 was licensed.

UNIT 1 ‘ T

14A-16

July, 1987

Expected

Value

104

378
525

11

509
647
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“TABLE 14.A.5-2 . .
Revised Tritium Production In The Reactor Coolant* —~

[ .
- .

Expected Release

Total Produced to Reactor Coolant
Tritium Source . (curies/yr) (curies/yr)
Ternary Fission 10,000 1000
Burnable Poison Rods . _ )
(Initial Cycle) 1420 e L)
Soluble Boron - .
(Initial Cycle) 206 T médé'
(Equilibrium Cycle) 294 29k
Lithium and Deuterium e
Reactions 105 - . 105
Total Initial Cycle 11,730 . ‘1453
Total Equilibrium Cycle 10,400 __— 1400
Basis:
Release Fraction from Fuel 10%
Release Fraction from Burnable Poison Rods . " 10% .

Burnable Poison Rod B-10 Mass 6160 gpm

*This table was included in the Original FSAR in May, 1976.

-

UNIT 1 14A-17 July, 1082,




| @ “ TABLE 14A.8-1

CONCENTRATION OF IODINE - |
ISOTOPES IN THE RECIRCULATION LOOP

Recirculation Loop

- Isotdge . Concentration ( c/cc)
I-131 1.06 x 10°
I-132 1.83 x 10%° i
12133 . 8.26 x 10° i
1-134 1.96 x 10% ?
I-135 4.08 x 10°

~

The radiation sources circulating in the residual heat removal loop are shown
in Table 14A.8-2 and are used for whole body radiation doses in the auxiliary . l
. building. ‘ |

‘ The radioactivity in the containment also would be additional source of
ﬂ radiation to the auxiliary building following a loss-of-coolant accident.

“ UNIT 1 14A-21 July, 1987



DECAY
TIME
@ HR
g.5 HR
1 HR
2 HR
8 HR
1Dy
1 WK
1M
6. M0
1 YR

UNIT 1

g.4

1.63E+@7
1,51E+@7
1,39E+@7
1.28E+@7
1.11E+¢7
1,¢3E+¢7
9, 54E+@6
1.21E+¢6
4 . 16E+@4
1.22E+@3

‘-

1 i W eimianeERRw

woms »

TABLE 14.

n eranen Tesaame Aubme

A.8-2

RADIATION SOURCES CIRCULATING IN RESIDUAL UEAT

REMOVAL LOOP AND ASSOCIATED EQUIPMENT - MEV/CC ~ SEC

¢08

1.31E448
1.23E+48
1.14E+08
1,03E+¢8
7.75E+¢7
6.99E+37
4, 88E+G7
4.69E+G7
1.56E+§7
1,31E+97

GAMMA ENERGY (MEV/PHOTON)

1.3

8.54E+06
7 .56E+@6
6.18E+36
4. 59E+@6
7 .16E+H+45
4 ,8LEHD4
1.16E+@2
@, 9PE+0g
3.0PE+00
9. PPE+00

107

4,90E+@6
4,16E+@6
3.46E+@6
2,.53E+¢6
4 16E+5
1.82E+34
2,.93E+g2
3. 9PE+30
9.90E+30
@.00E+30

14A-22

2.2

4.61E+06
4 . 16E+@6
3.67E+36
3.Q1E+P6
5.61E+35
1.75E+@5
P. 9OE+ig
¢ .GBEHES
" 9.00E+00
?.GeE+30

2.5

1. 7GE+p6
1.61E+#6
1.20E+86
8.24E+95
1.3¢E+85
7.87E+H)3
¢.00E+I0
¢ .9PE+IS
$.9GE+00
¢ .00E+30

3.5

4 .50E+@5
3.78E+¥5
2.78E+35
2.90E=05
2 .51E+¢4
9.96E+g1
8 .00E+00
8. 00E+00
8. 60E+00
9 .00E+90
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1.4 GENERAL DESIGN CRITERIA

[

The general design criteria followed in the design of this plant have
been developed as performance criteria which define or describe safety
objectives and procedures, and they provide a guide to the type of
plant design information which is included in this report. These
criteria are specifically addressed in the chapters of the FSAR where
they are pertinent. An‘index to the criteria is given in Table 1.4-1.
In the chapter where a specific criterion is relevent to the design,

the criterion is quoted and is followed by a brief summary of the design
or procedures. The design or procedures are then more fully described
in other sections of the chapter. Other criteria which apply generally

to the design of the plant are given in Section 1.4.1.

In addition, the Donald C. Cook Nuclear Plant has been designed to
comply with, the Applicant's understanding of the intent of the AEC
proposed General Design Criteria, as published for comment by the AEC
in July, 1967.(1) The application of the AEC proposed General Design
Criteria to the Donald C. Cook Nuclear Plant was discussed in the
original FSAR, Appendix H. Table 1.4-1 contains a cross-index between
the AEC design criteria and the FSAR chapters where those criteria are

interpreted.
1.4.1 OVERALL PLANT REQUIREMENTS

Quality Standards

Criterion: Those systems and components of reactor facilities which
are essential to the prevention, or the mitigation of the
consequences, -of nuclear accidents which could cause undue
risk to the health and safety of the public shall be identi-
fied and then designed, fabricated, and erected to quality
standards that reflect the importance of the safety function
to be performed. Where generally recognized codes and
standards pertaining to design, materials, fabrication, and
inspection are used, they shall be identified. Where
adherence to such codes or standards does not suffice to
assure a quality product in keeping with the safety function,
they shall be supplemented or modified as necessary.
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Quality assurance programs, test procedures, and inspection
acceptance criteria to be used shall be identified. An
indication of the applicability of codes, standards, quality
assurance programs, test procedures and inspection acceptance
criteria used is required. Where such items are not covered
by applicable codes and standards, a showing of adequacy is
required.

’
Those features of the reactor facility which are essential to the
prevention of accidents which could affect the public health and safety
or to the mitigation of their consequences were designed, fabricated, and
erected to quality standards that reflect the importance of the safety
function to be performed. See Sub-Chapter 1.7 for a discussion of the
quality assurance program. ‘Recognized codes and standards were used

when appropriate to the application.

Features of the facility essential to accident prevention and miéigation,
are the fuel, reactor coolant system and containment barriers; the con-
trols and emergency cooling system, whose function is to maintain the
integrity of these three barriers; systems which depressurize and reduce
the contamination level of the containment; power supplies and essential
services to the above features; and the components employed to safely
convey and store radioactive wastes and spent reactor fuel. Quality
standards for material selection, design, fabrication, and inspection
governing the above features conform to the applicable provisions of

recognized codes and good nuclear practice.

Performance Standards

.

Criterion: Those systems and components of reactor facilities which
are essential to the prevention, or to the mitigation of
the consequences, of nuclear accidents which could cause
undue risk to the health and safety of the public shall
be designed, fabricated, and erected to performance
standards that enable such systems and components to
withstand, without undue risk to the health and safety of
the public, the forces that might reasonably be imposed

~ by the occurrence of an extraordinary natural phenomenon
such as earthquake, tornado, flooding condition, high wind
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or heavy ice. The design bases so established shall
" reflect: (a) appropriate consideration of the most severe
of these natural phenomena that have been officially recorded
at the site and the surrounding area and (b) an appropriate
margin for withstanding forces greater than those recorded
to reflect uncertainties about the historical data and their
suitability as a basis for design.

Those features of the reactor facility which are essehtial to the
prevention of accidents which could affect the public health and safety
or to the mitigation of their consequences were designed, fabricated,
and erected to performance standards that enable the facility to with-
stand, Qithout loss of the capability to protect the public, the
additional forces imposed by the most severe earthquakes, flooding
conditions, winds, ice, or other natural phenomena charactéristic to
the Donald C. Cook Nuclear Plant site.

Piping, components and supporting structures of the reactor and

safety related systems were designed to withstand aﬁy seismic disturbance
predictable fér the site. The dynamic response of the structure to
ground acceleration, based on appropriate spectral characteristics of

the site foundation and on the damplng of the foundation and structure,

was included in the de91gn analysis.

Structures, equipment, and piping materials, in both the containment
and auxiliary buildings, have been selected for their compatibility with
the expected normal and accident environments. For those components
located inside the containment which are required for controlling the
Design Bases Accidents (DBA), the effect of the spray chemical additive
(NaOH)Ihas been considered as well as radiation levels, pressure and
temperature. Material compatibility has been discussed in detail in

the Indian Point Unit 2 FSAR (reference doéument 50-247).
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Fire Protection

Criterion: A reactor facility shall be designed to ensure that the m
probability of events such as fires and explosions and
the potential consequences of such events will not result
in undue risk to the health and safety of the public.
Noncombustible and fire resistant materials shall be used
throughout the facility wherever necessary to preclude such
risk, particularly in areas containing critical portions of
the facility such as containment, control room, and com-
ponents of engineered safety features.

Primary emphasis is directed at minimizing the risk of fire by use of
thermal insulation and adhesives which do not support combustion, flame
retardant wiring, adequate overload and short circuit protection, and
the elimination of combustible trim and furnishings. The facility is
equipped with protection systems for controlling fires which might
originate in plant equipment. See Sub-Chapter 9.8 for a description

of the Fire Protection System.

The Containment and Auxiliary Building Ventilation Systems can be operated

from the control room of the corresponding unit as required to limit the m
potential consequences of fire. Critical areas of the containment, the

control room and the areas containing components of engineered safety

features, have detectors to alert the control room to the possibility

of fire so that prompt action may be taken to prevent significant

damage.

Sharing of Systems

Criterion: Reactor facilities may share systems or components if it can
be shown that such sharing will not result in undue risk to
the health and safety of the public.

Two types‘of sharing were considered: a) sharing of systems and
components between the two units and b) sharing of components among

systems within a unit. For such shared systems and components, analyses
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.

confirm that there is ng interference witﬁ basic function and operability
of these systems due to sharing, and hence no undue risk to the health
and safety of the public results. Sub-Chapter 1.3 identifies tﬁe shared
facilities and equipment in the plant.

»

Missile Protection

Criterion: Adequate protection for those engineered safety features,
the failure of which would result in undue risk to the
health and safety of the public, shall be provided against
dynamic effects and missiles that might result from plant
equipment failures.

This section discusses in general terms the missile criteria, missile

sources, and methods of missile protection for the Donald C. Cook

Nuclear Plant.

A more comprehensive discussion of missiles arising in the event of a

failure of the main turbine-generator can be found in Chapter 14.

Missile Protection Criteria

5

The Donald C. Cook Nuclear Plant is designed so that missiles from

external or internal sources:

-

1. Will not cause or increase the severity of a loss of coolant

accident.

2, Will not damage Engineered Safety Features such that the

minimum required safety functions are jeopardized.

3. Will not cause a break‘in the Class I portion of a steam or

feedwater pipe.

4, Will not prevent safe shutdown and isolation of the reactor

plant.
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5. Will not damage fuel stored in the Spent Fuel Pit.

Potential Missiles

Credible missiles, from sources considered capable of generating

potential missiles, are defined as follows:
1. Tornadoes

a. Bolted Wood Decking - 12 £t x 12 £t x 4 in, 450 1bs. traveling
at 200 mph.

b, Corrugated Sheet Siding - 4 £t x 4 f£t, 100 lbs. traveling at
225 mph.

Ce Passenger car - 4000 lbs traveling along the ground at 50 mph.

da. Small diameter pipe - 2 1/2 in., schedule 40, steel pipe

8 ft. length. @

2. Main Turbine Failure

General Electric Unit 1

Qe Vane from last stage -bucket - 54 lbs traveling at 1170 ft

per sec (Easing exit velocity).

<

| b. 120° segment of last stage Wheel -~ 8264 lbs traveling at
409 ft per sec (casing exit velocity).
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3.

4.

5.

6.

7.

8.

Brown Boveri Unit 2

ae Vane from last stage bucket - 168 lbs traveling at

1135 £t per sec (casing exit velocity).

. be 120° segment of next-to-last disc - 8360 lbs traveling at

551 £t per sec (casing exit velocity).

Structures and overhead cranes which are not of Seismic Class I

design.

Dynamic equipment failures encompassing pumps, diesel engines,

and turbine drives.

Valve stems and bonnets of significant size, having the potential

to violate any of the missile protection criteria.
Control rod drive mechanism or parts thereof.

N

Pipe rupture whip, including steam/water jet forces following

a pipe rupture of an adjacent pipe.
Miscellaneous.

Qe Sand plugs.

* be Instrument wells and thimbles with mounted components.

With reference to item 7, above, to determine the dynamic impact and

erxogsive effects of high temperature pressurized water and of steam jets

from ruptured pipe lines, Westinghouse conducted a series of tests with

subcooled water at 2250 psia/S500°F and with saturated steam at 1030 psia,

released through nozzles of 3 different diameters, impinging on reinforced
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concrete structures, at various angles. Evaluation of the resuits(

2)

indicates that erosion of concrete by a priméry coolant or steam line

break definitely does not impose. a design consideration.

Missile Protection Methods

Protection of safety-related equipment from missiles has been accomplished

by one or more of the following methods:

1.

2,

3.

4.

5.

Compartmentalization

Enclosing equipment in missile protected compartments.
Barriers
Erecting barriers to stop potential missiles either at the

source or at the location of the equipment to be protected.

Separation

Sufficient separation of redundant systems so that a potential

migsile cannot impair both systems.

Restraints

Limiting generation of potential missiles by means of restraints.

Equipment Design

Designing the structure or component to withstand a missile,

without loss of function.
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6. Strategic Orientation

| “ Orienting equipment, or parts of equipment, in a direction

' that directs the potential missile paths away from safety-
related equipment.

7. Distance

Locating equipment beyond range of potential missiles.

Determination of Missile Shield Thickness

In cases where concrete or steel is used as migsile protection, the
calculation of the missile shield thickness required was based on the
modified Petry formula, as set forth in the U. S. Navy Bureau of Yards
and Docks publication, "Design of Protective Structures", Navy Docks
P-51, or the Stanford Steel Penetration formula presented in

Nuclear Engineering and Design, "“The Design of Barficades for

Hazardous Pressure Systems", C. V. Moore, 1967,

Records Requirements

Criterion: The reactor licensee shall be responsible for assuring the
maintenance, throughout the life of the reactor, of records
of the design, fabrication, and construction of major
components of the plant essential to avoid undue risk to
the health and safety of the public.

~

The Indiana and Michigan Electric Company oxr its authorized
representative and Westinghouse Electric Corporation have retained
documentation of the design, fabrication and construction of

essential plant components.

These records verify the high quality and performance standards

applicable to essential plant components.



1.4.2 PROTECTION BY MULTIPLE FISSION PRODUCT BARRIERS

Physical barriers are provided by the fuel pellet, fuel cladding, ‘ w
reactor coolant system pressure boundary and containment structure to

protect the public from the release of fission products produced within

the fuel assemblies. The specific details and design basis for each

barrier are identified and discussed in Chapters 3, 4, and 5.

The design of the fuel cladding, core related structural equipment, and
control and protective systems. ensures that fuel damage in excess of
acceptable limits is not likely, or can be readily suppressed in the

unlikely event of its occurrence.

The Reactor Coolant Sy;tem, including the reactor pressure vessel, was
designed to accommodate the system pressure and temperatures attained
under expected modes of plant operation, and to maintain material stress
within applicable code stress limits. Its materials of construction
are protected by control of coolant chemistry from corrosion phenomena.
It is proteéted from overpressure by means of relieving devices. “
High-pressure equipment in the Reactor Coolant System is surrounded by

barriers to‘prevent a missile, generated from the Reactor Coolant

system in a loss-of-coolant accident, from reaching either the contain-

ment liner or the containment cooling equipment, anq from impairing the

function of‘the engineered safety features. The principal missile

barriers are the reinforced concrete operating floor and the reinforced

concrete shield wall enclosing the reactor coolant loops. A steel and

concrete structure was also provided over the control rod drive

mechanisms £o block a missile generated from a fracture of the mechanism

housing.
' The reactor coolant system piping and reactor vessel are completely

enclosed within the containment structure. The containment structure it-

self was designed to wiihstand the temperature and pressure conditions
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associated with the complete severance of a reactor coolant pipe

coincident with a seismic occurrence. Essentially no leakage of radio-

active materials to the environment will result under these conditions.
1.4.3 NUCLEAR AND RADIATION CONTROLS

Monitoring potentially radioactive areas and .operation of the reactor
protection, reactor control systems and turbine-generator is accom-
plished in the control room from where actions required to maintain

the safe operational status of the plant are centered.

Radiation protection has been provided to permit access to equipment 1
in the control room, even under accident conditions, as necessary, to |
shut down and maintain safe control of the facility without radiation ;
exposures to personnel in excess of the Code of Federal Regulations 1
limits. The control room is equipped with the controls necessary for l
monitoring and maintaining control over the fission process and for 1
conditions that could reasonably be expected to cause variations in

core reactivity. In addition to instrumentation and controls which are

required to maintain plant variables within prescribed operating ranges,

means are provided to ﬁonitor fuel and waste storage handling areas,

reactor coolant pressure boundary leakage, containment atmosphere and

potentially contaminated facility effluent discharge paths.

Core protection systems automatically sense accident situations and
initiate operation of the safety systems thaé prevent or suppress
conditions that could result in exceeding fuel damage limits. This
combination of monitoring and core protection systems provides assur-
ance that radioactive releases are maintained well below established
fedexral regulatory limits for normal operations, anticipated transients

and possible accident conditions.

\
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Positive indications in the control room of leakage of coolant %rom the
reactor coolant system to the containment are provided by equipment
which permits continuous monitoring of the containment air activity and
humidity. The basic design criterion is the detection of deviations 7
from normal containment environmental conditions including air particu-
late activity, radiogas activity, humidity, and in the case of gross
leakage, the liquid inventory in the process systems and containment

sump.

The containﬁent atmosphere, unit vents, gland steam condenser vent, the
condenser steam jet air ejector exhaust, steam generator power operated
reliefs, and the Waste Disposal System liquid effluent are monitored
for radioactivity.

For the case of leakage from the reactor containment under accident
conditions, the plant area radiation monitoring system supplemented

by portable survey equipment, provides adequate monitoring of releases

during an accident.

Monitoring and alarm instrumentation have been provided for fuel and
waste storage and handling areas to detect inadequate cooling and to
detect excessive radiation levels. Radiation monitors have been pro-
vided to maintain surveillance over the release of radioactive gases
and liquids.

A controlled ventilation system removes gaseous radioactivity from the
atmosphere of the spent fuel storage pool and waste treatment areas of
the auxiliary building and discharges it to the atmosphexe via the
plant vent. ' Radiation monitors are in continuous service in these

areas to actuate high-activity alarms on the control board annunciator,

as described in Chapter 11.
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1.4.4 RELIABILITY AND TESTABILITY OF PROTECTION SYSTEMS .
Protection systems were designed.with a degree of functional relia-
bility and in-service testability which is commensurate with the safety
functions to be performed. System design incorporates such features as
emergency power availability, preferred failure mode design, redundancy
and isolation between control systems and protective systems. In ’
addition, the protective systems were deSigned‘such thét 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 proéébtion

{(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 this application, and referenced in Chapter 7.

-

; The coincident trip philosophy is carried out to provide a safe and

reliable Reactor Protegtion System since a single failure will not
defeat its function nor cause a spurioﬁé reactor” trip. Channel
indépendence originates at the process sensor and continues bacﬁ
through tﬁe field wiring and congainment penetrations to the analog
protection racks. The power supplies to the proﬁection sets are fed
from instrumentation buses. '

Two reactor trip bféakers are probided to interrupt power‘to the rod
drive mechanisms. The breaker main contacts are connected in series.
Opening either breaker will interrupt power to all mechanisms causing-
all rods to fall by gravity into the core. Manual trip also actuates
the shunt trip coil of the trip breakers. Each protection chanﬂel

feeds two logic matrices, one for each undervoltage trip circuit.




"

L3

Each reactor trip circuit is designed so that a trip occurs when the
circuit is de-energized. 2An open circuit or‘:loss of channel po&er
therefore would cause the affected circuits to go into a trip mode.
Reliability and independence is ;btained by redundancy within each
channel, except for back-up reactor trips.such as the reactor coolént
pump breaker position. Reactor trip is implemented by interrupting
power to the mechanism on each drive allowing the rod clusters to be
inserted by gravity. The protection system is thus inherently safe in

the event of a loss of rod control power.

The components of the protection 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.

The actuation of the engineered saféty features provided for loss—-of-
coolant accidents, e.g., emergency core cooling pumps and containment
spray systems, is accomplished from redundant signais derived from
reactor coolant system, steam flow, and containment instrumentation.
Channel independence originates at Fhe process sensor ;nd is carried
through to the analog protection racks. De~energizing a channel will

cause that channel to go into its trip mode.

A comprehensive program of plant testing is executed for equ%pment
vital to the functioning of engineered safety systems. The progiam
consists of performance tests of individual pieces of equipment, and
integrated tests of the system as a whole, and periodic tests of the
actuation circuitry and the performance of mechanical components to
assure reliable performance upon demand throughout the plant lifetime.
The following series of periodic tests and checks can be cqnducted to

assure that the systems can perform their design functions should they

be called on during the plant lifetime.
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a)

b)

c)

d)

S

.Integrated Test Actuation Circuits and Motor-Operated Valves

The automatic actuation circuitry, valves and pump bréakers can
be checked during integrated system tests performed during each

planned cooldown of the Reactor Coolant System for refueling.
Accumulator Tanks

The accumulator tank pressure and level are continuously
monitored during plant operation and flow from the tanks can be
checked at any time using test lines,

)
Safety Injection, Residual Heat Removal, Containment Spray and
Centrifugal Charging Pumps | '
The centrifugal charging, séfety injection, residual heat removal
and containment spray pumps are periodically tested during plant
operation in accordance with the applicable edition of the ASME
Boiler and Pressure Vessel Code Section XI. Remotely operated
valves in these, systems are tested périodically within the criteria
of ASME Section XI including exclusions and accepted code relief
requests. Actuation circuits are tested periodically during plant

3

operation or during plant shutdowns.
Boric Acid Concentration in the Accumulators
The accumulators are supplied with borated water at refueling

water concentrétion of at least 2000 ppm while the plant is in

operation. This concentration is checked periodically by sampling.

t




e)

£)

g)

h)

i)

Boron Injection Tank -

The Boron in this tank is maintained at a' concentration of

approximately 12 wt% boric acid (20,000-22,500 ppm boron).
Chemical Concentration in the Spray Additive Tank

The concentration of chemical solution in this tank is maintained
at approximately 30 wt% NaOH.

Emergency Power Sources

The starting of the diesel-generator setg can be tested from
the control room. The ability of the units to start within

the prescribed time and to carry intended loads is checked.
Containment Penetration and Weld Channel Pressurization

Penetrations are designed with double seals and containment liner
welds are backed by a steel channel. The large access openings
such as the equipment hatch and personnel air locks are equipped

withﬂdouble gasket seals, and provisions are made for testing.

Instrumented Protection Channels

All reactor protection channels, with the exception of back-up
reactor trips, are supplied in sets which provide the capability
for channel calibration and test. Bypass removal of a trip circuit
is used only in 2/4 logic which then becomes 2/3 logic, except for
special 1/2 logic such as start-up trips which become 1/1 logic.




Reactor protection system protection channels in service at power are

capable 'of being tested to verify operation.' This includes a checking

!through to the final relay which forms the logic. Thus, the operability

of a reactor trip channel can be determined conveniently and without
ambiguity. A complete channel test can be performed through and includ-

ing’ the final trip breakers, excluding the transmitter.

Actuation of the engineered safety features including containment
isolation also employs coincidence circuits which allow checking of the
operability of one channel at a time. Removal or bypass of one signal

channel places that circuit in the tripped mode.

The normal on-line test procedure (exceptions noted above) consists of

tripping the channel downstream of the on-off controller (process

‘control) or superimposing the test signal on the transmitted signal

(NIS Power Range). In the process control equipment, the 2/4 logic
goes to 1/3 remaining, and the 2/3 logic goes to 1/2 remaining. The
transmitted signal is disconnected and a simulated signal is injected.
The trip points are then checked against this signal. .
In the NIS power range equipment, a signal is superimposed on the
existing input signal and the trip point is checked against the com- .

bined signal.,

Transmitters and detectors are checked by comparing their outputs to

" each other.

1.4.5 REACTIVITY CONTROL

Two independent reactivity control systems, of different design
principles, are provided in the reactor system design. These are
neutron absorbing control rods and chemical poisoning of the reactor

coolant with boron. The reactivity worth of the highest worth control

¥
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rod is less than that required to achieve criticality with that rod
out of the core and all the remaining control rods fully inserted in

the core.
1.4.6 REACTOR COOLANT PRESSURE BOUNDARY

The Reactor Coolant System has been designed so that static and‘dynamic
loads imposed on boundary components as a result of any inadvertent and
sudden release of energy to the coolant will not caﬁse rupture of the
pressure boundary. In order to continually guard against any weakness
developing, the reactor coolant pressure containing components have
provisions for inspection and testing to assess the structural and leak~

tight integrity of the boundary components during their service lifetime.

1.4.7 ENGINEERED SAFETY FEATURES

. The engineered safety features provided in this, plant have sufficient
redundancy of compbnents and power sources so that under the conditions
of the design basis accident, the system can, even when operating

with partial effectiveness, maintain the required integrity of fission
product barriers to keep exposure’ of the public well within the guide-
lines of 10 CFR 100,

A general explanation of each of the engineered safety features is given
below. Specific details on system design and operation are covered in

Chapter 6.

1. A steel lined concrete containment structure provides an extremely

reliable final barrier against the escape of fission products.

2. An emergency core cooling system is provided to deliver borated
water to the core, in the event of a loss-of-coolant accident,
in three modes: passive accumulator inﬂection, active safety

injection, and residual heat removal recirculation. The design

*
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provides for periodic testing of active éomponents for operability

and required functional performance as well as incorporating pro-

visions to facilitate physical inspection of critical components.

3. Heat removal systemslare 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 capacitf to a&equately cool the containment

atmosphere as well as reduce the concentration of halogen fission
products.

1.4.8 FUEL AND WASTE STORAGE SYSTEMS

Fuel storage and wastéchandling facilities are designed such that
accidental releases of radioactivity will not exceed the limits of 10
CER 100.

During refueling of the reactor, operations are conducted with the
spent fuel under water. This provides visual control of the oéeration
at all times and also maintains low rédiation levels. The borated
refueling water assures subcriticality and also provides adequdte cool-
ing for the spent fuel during transfer., Spent fuel is taken from the
reactor, transferred to the refueling cavity, and placed inzthe fuel
transfer system. Rod cluster control assembly transfer from a spent
fuel assembly to a new fuel assembly is accomplished prior to trans-
ferring the spent fuel to the spént 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 Eeactor cavity during refueling operations. The spent

fuel is stored in a vertical array with sufficient center-to-center

x
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distance between assemblies to assure subcriticality (K off S <0 95) even

if unborated water were introduced into the" ‘pool. The water level

maintained in the pool provides sufficient shield1n§ to permit normal
occupancy of the aieadby opératihg personnel.. The spent fuel éool is
a156 provided with systems to maintain waﬁer cleanliness and to indi-
cate pool water level. Radiation is continuously monitored and a high

"

- 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 build{ng.

Postulated accidents involving the release of radicactivity from the
fuel and waste storage and handling facilities are shown in Sub-Chapter
14,2 to result in exposures well within the limits of 10 CFR 100, ‘

The refueling cavity, the refueling canal, the transfer canal, and the
spent fuel storage pool are reinforced concrete structures with a
corrosion resistant liner. These structures have been!designed to
withstand ioads due to postulated earthquakes. The transfer tube which
connects the refueling canal and the transfer canal which forms part of
the reactor containment is provided with a valve and a blind flange

‘which closes off the 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 requlations.
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from experimental and analytical development programs into the
core thermal design codes used to evaluate the loss-of-coolant

accident.

This program has been completed. A preliminary evaluation of the
loss—-of-coolant accident utilizing the results of the Flashing
Heat Transfer Program in the core thermal design code has been

presented in Reference 18.

Blowdown Forces Program (Item 15 in Reference 1)

The objective of the program was to develop digital computer
programs for the calculation of preésuxe, velocity, and force
transients in the Reactor core and internals during a loss-of-
coolant accident, and to utilize these codes in the calculation of
blowdown forces on the fuel assemblies and reactor internals to
assure that the stress and deflection criteria used in the design

of these components are met. ¢
Westinghouse has completed the development of BLODWN-2, an
improved digital computer program for the calculation of local
fluid pressure, flow and density transients in the Reactor
Coolant System,

Extensive comparisons have been made between BLODWN-2 and
available test data, and the results are given in Reference 19,
Agreement between code predictions and data has been good.

An analysis using the BLODWN-2 Program has been applied to this

reactor meets the established design criteria.

Gross Failed Fuel Detector Program

Since the Donald C. Cook Nuclear Plant will not use the W delay
neutron failed fuel monitor, the W R & D on this monitor is no
longer applicable.
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10.

A description of the Failed Fuel Detection System to be used at w

the Donald C. Cook Nuclear Plant is given.

Reactor Vessel Thermal Shock (Item 16 in Reference 1) |

The effects of safety injection water on the integrity of the '

reactor vessel following- a postulated loss-of-coolant accident, |

have been analyzed using data on fracture toughness of heavy

section steel both at beginning of plant life and after irradi- |

ation corresponding to approximately 40 years of equivalent plant 1

life. The results show that under the postulated accident con- ‘
|

ditions, the integrity of the reactor vessel is maintained.

Fracture toughness data is obtained from a Westinghouse
experimental program which is associated with the Heavy Section
Steel Technology (HSST) Program at ORNL and Euratom programs.
Since résults of the analyses are dependent on the fracture
toughness of irradiated steel, efforts are continuing to obtain m
additional fracture toughness data. Data on two-inch thick

specimens is expected in 1970 from the HSST Program. The HSST is
scheduled for completion by 1973.

A detailed anal&sis considering the linear elastic fracture
mechanism method, along with various sensitivity studies was
submitted to the AEC Staff and members of the ACRS enlisted:
"The Effects of Safety Injection On A Reactor Vessel And Its
Internals Following A Loss Of Coolant Accident" (December, 1967),
(Proprietary). Revised material for this report plus additional
analysis and fracture toughness data was presented at a meeting
with the Containment and Component Technology Branch on i
August 9, 1968, and forwarded by letter for AEC review and }
comment on October 29, 1968.
|
|
|
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1.7 QUALITY ASSURANCE

,/ @ AMERICAN ELECTRIC POWER Company, Inc.

1 Riverside Plaza (614) 223-1000
P.O. Box 16631

Columbus, Ohio 43216-6631

W. S. WHITE, JR.
Chairman of the Board
and
by Chief Executive Officer p

1614) 223-1500

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 Electric Company's Donald C. Cook Nuclear Plant (Cook 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 for safety-related
activities performed during the operations of, or in support of the Cook
Plant. The Quality Assurance Program supports the goals of maintaining the
safety and reliability of the Cook Plant at the highest level, and conducting
safety-related activities in compliance with applicable regulations, codes,
standards and established corporate policies and practices.

As Chairman of the 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 Plant. I have delegated
functional responsibility for the Quality Assurance Program to the American
Electric Power Service Corporation (AEPSC) Vice Chairman - Engineering and
Construction. He has, with my approval, delegated further responsibilities
as outlined in this statement.

.

JIJMPLEMENTATION

The AEPSC Manager of Quality Assurance, under the direction of the
AEPSC Vice Chairman=~- Engineering and Construction, has been assigned the
overall responsibility for specifying the Quality Assurance Program require-
ments for the Cook Plant and verifying their implementation. The AEPSC Vice
Chairman - Engineering and Construction has given the AEPSC Manager of
Quality Assurance authority to stop work on any quality-related activity
that does not meet applicable administrative, technical and/or regulatory
requirements. The AEPSC Manager of 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.
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eee. Page 2

The Vice President - Nuclear Operations and the Executive Vice Presiden
and Chief Engineer, under the direction of the AEPSC Vice Chairman- Engineering
and Construction, have been delegated responsibility for effectively implement-
Ing the Quality Assurance Program.

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

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

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

Each AEPSC and Cook Plant organization that is, or becomes, involved

in safety-related activities for the Cook Plant has the responsibility to .
implement the policies and requirements of the Quality Assurance Program
that are applicable to their respective area(s) of responsibility. AEPSC

and Cook Plant personnel involved in safety-related activities shall be
familiar with, and comply with, the requirements of the applicable Quality
Assurance Program requirements.

COMPLIANCE

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

Any employee engaged in safety-related activities who believes that
the Quality Assurance Program is not being complied with, or that a deficiency
in quality exists, should notify his or her supervisor, the AEPSC Manager of
Quality Assurance and/or the Plant Manager. If the notification does not in
the employee’s opinion receive prompt 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.

2

W. S. White, Jr.
Chairman of the Board
American Electric Power Company, Inc.
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1.7.1
1.7.1

1.7.1

ORGANIZATION
.1 SCOPE

American ElébtricdboWer Service Corporation (AEPSC) is responsible for
establishing and implementing the Quality Assurance Program for the
operational phase of the D.C. Cook Nuclear Plant (Cook 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 and annually thereafter as a
minimum.

This section of the Quality Assurance Program Description 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 attaining quality ijectives and for
the functions of establishing the Quality Assurance Program, and
verifying that activities affecting the quality of safety-related items
are performed in accordance with QA Program requirements.

1.7.1.2 IMPLEMENTATION

.2.1 Source of Authority

The Chairman o% the Board and Chief Executive Officer of American
Electric Power Company, Inc. (AEP) and AEPSC is responsible for safe
operation of the Donald C. Cook Nuclear Plant. Authority and
fesponsibi1ity for effectively implementing the QA Program for plant
modifications, operations and maintenance are delegated through the AEPSC
Vice Chairman - Engineering and Construction, to the AEPSC Vice President
- Nuclear Operations (Manager of Nuclear Operations) and the AEPSC
Executive Vice President and Chief Engineer (reference Jdohn E. Dolan
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letter dated November 1, 1984, Subject: SupportROrganization for Donald
C. Cook Nuclear Plant).

In the operation of a nuclear power plant the licensee is required to
establish clear and direct lines of responsibility, authority and accoun-
tability. This requirement is applicable to the organization providing
support to the plant, as well as to the plant staff. While the AEPSC
organization changes effective on September 1, 1984, have not affected
the responsibility and authority of the Manager of Nuclear Operations,
these bhanges in the AEPSC engineering organization require a new direc-
tive for the support of the Cook Plant.

The AEPSC corporate support of the Cook Plant is the responsibility of
the entire organization under the direction of the Manager of Nuclear
Operations who maintains primary responsibility for the Cook Plant within
the corporate organization. The AEPSC Vice President - Nuclear
Operations is the Manager of Nuclear Operations. A1l other AEPSC

- divisions and departments, other than the Quality Assurance Departmeﬁt,

having a supporting role for the Cook Plant are functionally responsible
to the Manager of Nuclear Operations (reference Figure 1.7-1).

In order to facilitate a more thorough understanding of the support
functions, some of the responsibilities, authorities, and '
accountabilities wi@hin the organization are as follows:

1) The responsibilities of the Manager of Nuclear Operations shall be
dedicated to the area of nuclear plant operations and support.

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

3) AEPSC division and department managers responsible for nuclear

matters shall be familiar with activities within their scope of
responsibility that affect plant safety and reliability. They shall
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be cognizant of and sensitive to interfal and external factors that
might affect the operations of the Cook Plant.

4) AEPSC division and department managers responsible for nuclear
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 plant safety and reliability.

5) The Manager of Nuclear Operations shall ensure that 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 division and department managers having nuclear support
responsibilities as well as the Plant Manager and plént department
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 and the
referenced subject letter.

’

1.7.1.2.2 Responsibility for Attaining Quality Objectives in AEPSC Nuclear
Operations

The American Electric Power Company, Inc., (AEP) Chairman of the Board
and Chief Executive Officer has de1egated the functional respon51b111ty
of the Quality Assurance Program to the American Electric Power Service
Corporation (AEPSC) Vice Chairman - Engineering and Construction.

The AEPSC Manager of Quality Assurance, under the direction of the AEPSC
Vice Chairman - Engineering and Construction, is responsible for
specifying Quality Assurance Program requirements and verifying their
implementation.
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The AEPSC Vice President = Nuclear Operations and AEPSC Executive Vice
President and Chief Engineer, under the direction of the AEPSC Vice
Chairman - Engineering and Construction, are responsible for effectively
implementing the Quality Assurance Program.

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

Management/supervisory personnel receive functional training to the level
necessary to plan, coordinate, and administrate those day-to-day verifi-
cation activities of the QA Program for which they are responsible,

AEPSC has established 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 Plant. The
function of the NSDRC is to oversee the engineering, design, operation,
and maintenance of the Cook Plant by performing audits and independent
reviews of activities which are specified in the Facility Operating
Licenses.

The Cook Plant on-site review group is the Indiana & Michigan Electric
Company (I&MECo) Plant Nuclear Safety Review Committee (PNSRC). This
committee has been established pursuant to the requirements of the Cook
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.

1.7.1.2.3 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 Chairman of

the Board of AEP is the Chief Executive Officer of all operating
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companies. The responsibility for the functional management of the major
operating companies is vested in the President of each operating company

reporting to the AEPSC President and Chief Operating Officer who reports

to the AEPSC Chairman of the Board and Chief Executive Officer.

American Electric Power Service Corporation

The responsibility for administrative and technical direction of the AEP
System and its facilities is delegated to the American Electric Power
Service Corporation (AEPSC). AEPSC provides management and technological
services to the various AEP System Companies.

Operating Companies

The operating féﬁi]ities 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 function responsibility is assigned to the operating
companies. In the case of Cook Plant, I&MECo provides only public
affairs, accounting and ipdustrial safety direction.

The Donald C. Cook Nuclear Plant is owned and operated by Indiana &
Michigan Electric Company (I&MECo) which is part of the AEP system.

1.7.1.2.4 Quality Assurance Responsibility of AEPSC

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

2)  AEPSC furnishes licensing, NRC correspondence, fuel management and
radiological support activities.
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3) AEPSC provides additional service in matters such as supplier
qualification, and spare and replacement part procurement, to the
extent established by AEPSC and plant procedures.

4) The AEPSC QA Department provides technical direction in quality
assurance matters to AEPSC and the Cook Plant, and oversees the
adequacy and implementation of the QA Programs through review and
audit activities,

5) Cognizant Engineer - The AEPSC engineer that provides overall
engineering and design responsibility, including implementation of
quality assurance and quality control measures, for a system, item
of equipment, or structure.

Quality Assurance Responsibility of I&MECo - D.C. Cook Plant

As owner and operator, I&MECo operates the Cook Piant per licensing
requirements, including the Technical Specifications and 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 relationships within the AEP System pertaining to the
operation and support of the Cook Plant.

1.7.1.2.5 Organization (AEPSC) .

The Chairman of the Board and Chief Executive Officer is ultimately
responsible for the Quality Assurance Program associated with the Cook
Plant. This responsibility has been functionally delegated to the AEPSC
Vice Chairman - Engineering and Construction. The AEPSC Vice Chairman -
Engineering and Construction has further delegated responsibilities which
are administered through the following division and department management
personnel:

107
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AEPSC Manager of Quality Assurance
AEPSC Vice President - Nuclear Operations
AEPSC Executive Vice President and Chief Engineer

Quality Assurance Department

The AEPSC Manager of Quality Assurance reports to the AEPSC Vice Chairman
- Engineering and Construction and is responsible for the Quality
Assurance Department. The Quality Assurance Department consists of the
following positions and sections (Figure 1.7-4):

Quality Assurance Engineering Section

Audits and Procurement Section

Training and Procedures Specialist

Quality Assurance Staff Specialist

D.C. Cook Plant Site Quality Assurance Section

The Quality Assurance Department is organizationally independent and is
responsible to perform the following:

Identify quality problems,
Initiate, recommend, or provide solutions through designated channels.
Verify implementation of solutions.

Prepare issue and maintain Quality Assurance Program documents, as
required.

Verify the implementation of the Quality Assurance Program through
scheduled audits and surveillances.

Review engineering, design, procurement, construction and oper-
ational documents for incorporation of, and compliance with appli-
cable quality assurance requirements to the extent specified by the
AEPSC management approved QA Program.

Organize and conduct the QA orientation, training, certification and
qualification of AEPSC personnel.

Provide general guidance, when requested, for the collection,
storage, maintenance, and retention of quality assurance records.
Establish and maintain a Qualified Suppliers List (QSL) of nuclear
(N) items and services.
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Identify noncompliances of the established QA Program to the respon- @ .
sible organizations for corrective actions and report significant
occurrences that jeopardize quality to senior AEPSC management .

Follow up on corrective actions identified by QA during and after
disposition implementation.

Assure that conditions adverse to quality are dispositioned to

preclude recurrence.

Conduct in-process QA surveillance at supplier's facilities, as

required,

Assist and advise other AEP/AEPSC groupé in matters related to the

Quality Assurance Program.

Maintain a 1ist of nuclear grade items (N-List) for the D.C. Cook

Plant.

Establish a mechanism for identifying, tracking and closing out
quality-related commitments.

Conduct audits as directed by the Nuclear Safety and Design Review
Committee (NSDRC).

Review AEPSC originated nonconformances, ngncomph‘ances and ﬂ'
associated corrective action recommendations. .

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

Issue "Stop Work" orders when significant conditions adverse to
quality 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.

Routine attendance and participation in daily plant work schedule
and status meetings.

Provide adequate QA coverage relative to procedural and inspection
gontrols, acceptance criteria, and QA staffing and qualification of
personnel to carry out QA assignments.
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Amplification of Specific Responsibilities

Qualification of the AEPSC Manager of Quality Assurance

The AEPSC Manager of Quality Assurance shall possess the

following position requirements:

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

- Ten (10) years experience in one or a combination of the
following areas: engineering, design, construction,
operations, maintenance of fossil or nuclear power gene-
ration facilities or utility facilities Quality Assurance,
of which at least four (4) years must be experience in
nuclear quality assurance related activities.

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

- . The same or higher organization reporting level as the
highest line manager directly responsible for performing
activities affecting quality such as engineering, procure-

_ment, construction and operation, and is sufficiently
independent from cost and schedule.

- Effective communication channels with other senior manage-
ment positions. '

- Responsibility for approval of QA Manual(s).

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

Stop Work Orders

The AEPSC Quality Assurance Department is respbnsib]e for '
ensuring that quality related activities are performed in a
manner that meets applicable administrative, technical, and
regulatory requirements. In order to carry out this respon-
sibility, the AEPSC Vice Chairman - Engineering and Construction
has’given the AEPSC Manager of Quality Assurance, the authority
to stop work on any quality related activity that .u
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does not meet the aforementioned requirements. Stop work
authority has been further delegated by the AEPSC Manager of
Quality Assurance to the Supervisor - Quality Assurance (site).

The AEPSC Manager of Quality Assurance and the Supervisor -
Quality Assurance do not have the authority to stop unit
operations, but will notify appropriate plant and/or corporate
management of conditions which do not meet the aforementioned
criteria, and recommend that unit operations be terminated.

- QA Orientation, Training, Qualification and Certification
Program

a) ~AEPSC QA shall, if directed by AEPSC management, be
responsible for establishing, maintaining and conducting a
general QA orientation and training program for AEPSC
personnel engaged in safety-related activities. This
program includes the AEPSC QA philosophy and such facility
specific programs as may be required by facility or
regulatory requirements.

b) AEPSC has established and maintains a QA Auditor training
and certification program for all AEPSC QA Auditors.

- Problem Identification, Reporting and Escalation

- AEPSC QA has established mechanisms for the identification
and reporting and escalating safety-related problems to a
level of management whereby satisfactory resolutions can
be obtained.

Nuclear Operations Division

The AEPSC Vice President - Nuclear Operations (Manager of Nuclear Oper-
ations) reports to the AEPSC Vice Chairman - Engineering and Construction
and is responsible for the Nuclear Operations Division. Reporting to the
AEPSC Vice President - Nuclear Operations are the following:
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- Donald C. Cook Plant Manager

- Assistant Division Manager - Nuclear Engineering (not charted)

- Assistant Division Manager - Nuclear Operations (not charted)

- Consulting Nuclear Engineer - Nuclear Operations (not charted)

- Staff Engineer - Nuclear Operations (not charted).

The organization and responsibilities of the Donald C. Cook Piant Manager
are defined further within this section under 1.7.1.2.6 Organization

(Cook Plant).

The AEPSC Assistant Division Manager - Nuclear Engineering is responsible
for two of the four sections within- the Nuclear Operations Division, as
follows (not charted):

- Nuclear-Safety and Licensing (NS&L) Section

- Nuclear Material and Fuels Management (NMFM) Section

The AEPSC Assistant Division Manager - Nuclear Operations is responsible
for the remaining two sections, as follows (not charted):

- Nuclear Operations Support (NOS) Section

- Radiological Support (RS) Section

The Nuclear Operations Division is responsible for the following:

- 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.

- Provide direction to all other AEPSC engineering divisions on engin-
eering matters pertaining to the Cook Plant. ’

- Maintain liaison with the AEPSC Manager of Quality Assurance.

- Implement the requirements of the AEPSC Quality Assurance Program.

- Maintain knowledge of the latest safety, licensing, and regulatory
requirements, codes, standards and federal regulations applicable to
the operation of Cook Plant,

- Accomp]iéh the procurement, economic, technical, licensing and
quality assurance activities dealing with the reactor core and its
related fuel assemblies and components.
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Prepare bid specifications, to evaluate bids, and to negotiate and
_administer contracts for the procurement of all nuclear fuel and
related components and services.

Prepare testimony for, and participate in Public Service Commission
proceedings cor.cerning nuclear fuel costs and related rates charged

to the customer.

Keep special nuclear material accountability. records.

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 analy-
sis and other analysis activities as requested, 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 activities as requested, and arrange
for support from the fuel fabricator when needed in these activities.
Develop, maintain and implement a quality assurance program both for
the specific fabrication of nuclear fuel and related components and
for auditing the quality program of the vendors of these products.
Contract for, and provide technical support for, disposal of both
high level and low level radioactive waste.

Obtaining and maintaining the NRC Operating License and Technical
Specifications for the Cook Plant.

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

Perform and coordinate efforts involved in gathering information,
pérforming calculations and generic studies, prepare criteria,
reports, and responses, reviewing items affecting safety, and inter-
preting regulations.

Review, coordinate, and resolve all matters pertaining to nuclear
safety between Cook Plant and AEPSC. This includes, but is not
limited to: the review of certain plant modifications to ensure that
the requirements of 10CFR50.59 are met; the preparation of safety
evaluations or reviews for any designated subject; the preparation
of safety evaluations or reviews for any designated subject; the
preparation of changes to, and appropriate interpretation of, the
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plant Technical Specification submittals of license amendments; and
the analysis of plant compliance with regulatory requirements.
Provide the corporate cognizant safety engineer who is responsible
for all matters associated with nuclear safety.

Primary corporate contact for most oral and written communication
with the NRC. ‘

Corporate representative to " the Westinghouse Owners Group.

Provide the support in key areas of expertise such as nuclear engi-
neering, probabilistic analysis, thermohydraulic analysis, chemical
engineering, mechanical engineering, electrical engineering, and
technical writing.

Provide the secretary of the Nuclear Safety and Design Review
Committee and coordinate and report on committee meetings.
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 Plant.

Review, evaluate, and respond to NRC requests for information and
NRC notifications of regulatory changes resulting in plant modifica-
tions 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 Plant, in accordance with established regulations. This
includes all information contained in the FSAR, as well as special-
ized information such as environmental qualification and seismic
criteria. |

Review and evaluate performancé requirements for systems, equipment
and materials for compliance with specified safety criteria.
Review, on a conceptual basis, plant reports and proposed plant
safety-related design changes (Request for Changes), to the extent
that they are related to the ultimate safe operation of the plant,
for compliance with safety regulations, plant Technical Specifi-
cations, the FSAR design basis, and with any other requirements
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under the Operating License and to determine if there are any
unreviewed safety questions as defined in 10CFRS50.59.

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

Provide as a focal point within AEPSC for coordinating design
changes for the Cook Plant. This program primarily involves project
management responsibilities for scheduling and implementing Request
for Changes (RFCs) and includes extensive interfacing with engineer-
ing, design, construction, and Cook Plant. These responsibilities
for both capitalized and expensed modifications and additions to
Cook Plant.

Provides working level coordination with the INPO. This effort
includes providing AEPSC access to INPO resources such as NUCLEAR
NETWORK and NRPDS, and effectively integrating AEPSC and Cook Plant
efforts towards utilizing INPO recommendations contained in Operating
Experience Reports to improve Cook Plant performance.

Coordinate the AEPSC review of completed plant condition reports and
provide organizational services and record keeping for review work
performed by the NSDRC Subcommittee on Corporate and Plant
Occurrences.

Coordinate AEPSC inputs for Cook Plant operating and maintenance
budgets, review these budgets; present the budgets to AEPSC manage-
ment, and monitor and assess budget performance.

Daily communication with the Cook Plant, provide AEPSC management
with a daily plant status report, and makes presentations to senior
management at regularly scheduled construction staff meetings.
Provide administrative coordination for the Ice Condenser Task Force
and for the Regulatory Performance Improvement Program (RPIP).
Obtaining a plant simulator and developing master service contracts.
Process incoming vendor information.

Coordinate development of a plant facility data base.

Participate in human factors reviews, and contributing to the annual
FSAR updates through reviews of Licensee Event Reports and the
Annual Operating Report.

Radiological, emergency and security planning.
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- Corporate support of the Cook Plant's radiation protection and
health physics program, technical service and advice on the radio-
Togical aspects of design changes, modifications or-capital improve-
ments, the ALARA program, the radiation monitoring system, the
environmental radiological monitoring and sampling program, dose and
shielding analysis, radiochemistry review, and meteorological

monitoring.

- Cook Plant and corporate emergency planning including procedure
development, exercise scheduling, faci]ity procurement and mainten-
ance, and the liaison with off-site emergency planning grcups such
as FEMA and_the Michigan State Police.

- 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
and radiation training for coal plant personnel who handle radiation
sources. )

- Participate on ALARA Subcommittees.

- 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.

Environmental Engineering Division

The AEPSC Executive Vice President and Chief Engineer, reporting to the
AEPSC Vice Chairman - Engineering and Construction, is responsible for
the Environmental Engineering Division through the AEPSC Assistant Vice
President - Environmental Engineering. The Environmental Engineering
Division provides a nonsafety-related function for the Cook Plant with
exception of its participation on the Nuclear Safety and Design Review
Committee (NSDRC).
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Engineering and Design

The AEPSC Executive Vice President and Chief Engineer, reporting to the
AEPSC Vice Chairman - Engineering and Construction, is responsible for
certain engineering and design functions through the AEPSC Vice President
- Engineering and Design. The AEPSC Vice President - Engineering and
Design is responsible for the following divisions:

- Civil Engineering Division

- Design Division

- Materials Handling Division

Civil Engineering Division

The AEPSC Division Manager - Civi]iEhgineering, reporting to the AEPSC
Vice President - Engineering and Design, is responsible for the Civil
Engineering Division, The Civil Engineering Division consists of the

following (not charted):
Structural Engineering Section ‘l}

Civil Engineering Laboratory Section
Geotechnical Engineering Section ‘

Survey and Mapping Group

The Civil Engineering Division is responsible for the following:

- Make recommendations and assist in the formulation of policies and
practices relating to the structural design and engineering of
office and service buildings, and miscellaneous structures, and
provide the general supervision of the structural engineering of
such facilities and structures.

- Arrange for outside engineering and consulting assistance as required.

- Prepare and review improvement requisitions for capital expenditures.

- Approve invoices for outside services.

- Approve purchase requisitions and contracts as authorized.

- Prepare and approve Request for Changes (RFCs) pertaining to nuclear

generating plants. ‘
- Initiate and maintain a program of development and training for
personnel in the division.
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Prepare specifications, procurement of civil/structural works and
modifications to same relative to the Civil Engineering Division.
Direct and coordinate the preparation of specifications and instruc-

tions to bidders for general construction and structural features of
power plants and buildings and evaluate proposals received; make
recommendations for the award of contracts.

Direct and coordinate the preparation of contracts for the structural
phases of power plant and building design and construction.

Provide services to the field organizations, including the assignment
of personnel to the field during construction, normal or emergency
outages, or as requested.

Assist in planning and execution of maintenance work on buildings
and other structures.

Prepare site studies.

Arbitrate disputes which arise between construction forces and
outside suppliers of materials and services.

Coordinate structural consultant's reports with design.

Participate in"periodic inspections of contractors' work.

Check of structural drawings submitted for review.

Review and recommend concrete mix formulations for all new
construction.

Supervise maintenance and repairs of all masonry and concrete work
in the AEP System, including supplying trained inspection personnel.
Direct testing of materials used in concrete and testing of soils to
be used in work throughout the AEP System.

Design Division

The AEPSC Division Manager - Design, reporting to the AEPSC Vice

President - Engineering and Design, is responsible for the Design Division.
There are two (2) Assistant Division Managers (not charted) reporting to
the AEPSC Division Manager - Design who are responsible for various
sections as follows (not charted):
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Assistant Division Manager
Architectural Design Section
Mechanical Design Section
Structural Design Section

Assistant Division Manager

The Design Division is responsible for the following:

Formulate, administer, and implement policies and practices relating
to the design of power plants and miscellaneous structures.

Direct the development, maintenance, procedural review and implemen-
tation by which the Design Division adheres to the QA Program
elements as established by the AEPSC General Procedures Manual.
Conduct periodic management reviews and surveillances of division
activities to ensure compliance with QA Program objectives, and
external surveillances as necessary, of consultants outside organi-

Electrical Plant Section
Control Services Section

zations and vendors for which the division is cognizant.

Conduct functions of the division so as to be in conformance with

the operating licenses of the Cook Plant.

Coordinate the review and/or answering of corrective actions issued

and assigned to the Design Division.

Coordinate special projects and studies, as required.

Establish and maintain files of design documents for record purposes.

Initiate and/or implement and control design changes and

modifications.

Coordinate the development and maintenance of the computerized
Design Drawing Control (DDC) and the Vendor Drawing Control (VDC)
programs which include coordinating the programs with interfacing

divisions/departments.

Control the issuance and distribution of drawings for the Cook Plant
including monitoring of the Aperture Card Microfilm Program.
Supervise and control the work of consultants, Architect/Engineers
and outside design agencies supplying services to AEP in their .
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discipline and process notification of defects in accordance with
company requirements. Also perform detailed reviews of design work
submitted by outside agencies.

Supervise the identification of critical design decisions and ensure
appropriate analyses and reviews are provided. Review, approve
and/or sign off all design drawings prior to issuance.

Provide to the field organizations such services as required during
‘construction, normal or emergency outages or as requested, including
assigning design personnel to the field.

Maintain an up-to-date 1ist of all major approved materials and
specifications used within the division's scope of responsibility.
Initiate and/or aid in the responses of reportable items as
described in the AEPSC General Procedures and division proceduresf
Schedule, develop, coordinate and control design studies calcu-
lations/analysis, drawings, purchase documents, specifications and
other design activities, as assigned for system, components or
structures within the division's responsibility.

Review and update, as required, the Cook Plant Final Safety Analysis
Report (FSAR).

Perform functions related to the Cook Plant as required in response
to NRC requirements. *

Participate on committees that review nuclear activities as appointed
or assigned. ‘

Coordinate and resolve design comments made by interfacing
departments/divisions.

Prepare, review approve and administer design specifications and
purchase documents for design services and/or materials.

Initiate and/or aid in the responses of reportable items as described
in the AEPSC General Procedures and division procedures.

Participate in the Initial Assessment Group (IAG) and provide
assistance to on-site personnel and other divisions.

Identify and report deficiencies in the division's functions,
duties, and responsibilities.

Coordinate the implementation of division commitments.
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Materials Handling Division

The AEPSC Division Manager - Materials Handling, reporting to the AEPSC
Vice President - Engineering and Design, is responsible for the Materials
Handling Division. The Materials Handling Division contains one (1)
section that performs safety-related work as follows (not charted):

- Coal and Materials Handling Section ‘

The Coal and Materials Handling Section is responsible for the following:

- Develop policies and practices relating to the engineering of )
materials handling installations for Donald C. Cook Nuclear Plant.

-  Review the activities of materials handling systems for the Cook
Plant and approve, as required, all design changes and modifications-
including the preparation of specifications, procurement of equipment
and modifications to equipment,

- Arrange for outside engineering and consulting services, as required.

- Provide training and development programs necessary for personnel of
the division (including the company's safety and health program),
which are consistent with the written policy of American Electric
Power Company and American Electric Power Service Corporation.

- Prepare and administer erection and service contracts,

- Review and evaluate proposals ‘and make recommendations for awards of
purchase orders and contracts.

- Prepare, review and approve specifications, purchase and change
documents, sketches, drawings, design input, design verifications
and calculations, as required.

- Initiate and/or review approval and control of laboratory and field
investigations, feasibility studies, improvement requisitions,
reports and cost estimates pertaining to the Cook Plant.

-  Provide field services to the Cook Plant including the assigning of
personnel as are required during construction, normal or emergency
outages, or as requested,

- Direct the review of, and response to corrective actions assigned to
the Material Handling Division.

-+ Identify critical engineering and design input and ensure that
appropriate analysis and reviews are conducted.
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Implement a corrective action system with regard to all safety-
related activities of the division that will control and document
all items, services, or activities which do not conform to

requirements.

Maintain a surveillance program in support of the Quality Assurance

Program and review and approve the activities of this program which

can be separated into the following two (2) areas:

- Internal management review of the Materials Handling Division.

- External technical surveillance of consultants, outside
materials handling organizations and vendors over which the
division is cognizant. :

Assist in planning and execution of maintenance work on equipment

and facilities.

Review and approve manufacturer's equipment drawings prior to
fabrication,

Prepare design criteria, engineering standards, conceptual layouts,
studies and procedures in conjunction with materials handling
equipment at the Cook Plant.

Assist in the preparation of applications for federal, state and
local permits relative to installations being made which require
such permits.

Perform shop and field inspections on equipment being fabricated or
installed which is within the scope of the division's responsibility.
Provide input for special studies and-reports which may be requested
by other divisions or governmental agencies such as the Nuclear
Regulatory Commission.

Provide technical guidance when requested in support of maintenance
and operations activities at the Cook Plant.

Conduct periodic management reviews of the activities of the division
to ensure compliance with the objectives of the Quality Assurance
Program, and external technical surveillance, as necessary, of
consultants, outside materials handling organizations and vendors
over which the division is cognizant.

Establish and maintain a permanent file for QA records.

Process RFCs in accordance with AEPSC General Procedures and division
procedures.
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Electrical Engineering Department

The AEPSC Executive Vice President and Chief Engineer, reporting to the
AEPSC Vice Chairman - Engineering and Construction, is responsible for
the Electrical Engineering Department through the AEPSC Senior Vice
President - Electrical Engineering and Deputy Chief Engineer. Reporting
to AEPSC Senior Vice President - Electrical Engineering and Deputy Chief
Engineer is the AEPSC Manager - Generation and Telecommunications
Engineering Division. The Generation and Telecommunications Engineering
Division (not charted) is the only division within the Electrical
Engineering Department that is responsible for performance of electrical
oriented safety-related activities. The AEPSC Assistant Manager -

Generation and Telecommunications Engineering Division rep&rts to the
AEPSC Manager - Generation and Telecommunications Engineering Division
and is responsible for the one (1) section within the Electrical
Engineering Department that is responsible for safety-related activities
as follows (not charted):

- Electrical Generation Section

The Electrical Generation Section is responsible for the following:

- Plan and engineer, in conjunction with other specialists, sections
and divisions, electrical facilities inside Cook Plant up to the
high voltage (HV) bushings of the main generator transformers, and
the relaying and controls on breakers associated with the generator
and auxiliary system, including: determination of general layout
and design; advising on selection of major electrical equipment;
preparation of one-line diagrams, and; coordination of inside and
outside electrical plant facilities. |

- Engineer and design all electrical controlis for operation and
protection of steam generator, turbine generator, and auxiliary

equipment and general plant protection, including checking elementary

diagrams and approving drawings.
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Prepare cost estimates and improvement requisitions for electrical
plant facilities, including review of improvement requisitions and
cost estimates prepared by others.

Review and approve all procedures, correspondence, requests for
design changes or modifications as appropriate.

Obtain, review and perform engineering evaluations including equip-
ment qualification.

Provide technical support to Nuclear Safety and Licensing (NS&L) and
to Cook Plant Operations and Maintenance Departments.

Perform and evaluate economic studies, investigations, analysis and
reports for electrical faci1ities-pertaining to the design,
operation and maintenance of the generafing plants.

Maintain a constant awareness for improvements and more economic
design of equipment, electric facilities, maintenance and operating
methods or procedures,

Assign membership to the Nuclear Safety and Design Review Committee
(NSDRC) audit subcommittees, participating in matters covered in the
committee's charter.

Participate in the evaluation and remedy of any situation requiring
activation of the emergency response organization.

Prepare and/or approve specifications and purchase requisitions, and
perform drawing review of electrical equipment, including control
and protective relays.

Assist field personnel in installation, start-up and the subsequent
locating of problems in protective, control, or electrical equipment
and in determining proper operation of equipment during normal or
after emergency operations. |

Assist with the establishing of relay and control standards.
Maintain a constant awareness of the activities of the ensure
compiiance with all applicable procedures initiating, when required,
training or retraining programs.

Review and approve responses to NRC correspondence as required.
Closely follow manufacturers' engineering and designs to ensure
provision of adequate and reliable equipment and circuitry in the
areas of turbine-generator protective controls, switchgear, elec-
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trical auxiliaries, mechanical equipment and protective devices upon
" which depend the safety, reliability, economy and performance of the

unit and plant.

- Perform calculations for proper application and settings of protec-
tive relays.

- Coordinate with the Mechanical Engineering Division to ensure that
all electrical devices purchased with mechanical equipment conform
to accepted standards and fulfill the desired function.

Mechanical Engineering Division

The AEPSC Executive Vice President and Chief Engineer, reporting to the
AEPSC Vice Chairman - Engineering and Construction, is responsible for
the Mechanical Engineering Division through the AEPSC Assistant Vice
President - Mechanical Engineering. Reporting to the AEPSC Assistant
Vice President - Mechanical Engineering, are the following (not charted):
- AEPSC Assistant Division Manager(s)

- Consulting Mechanical Engineer - Nuclear

- Staff Engineer - Chief Metallurgist

Further, the AEPSC Assistant Division Manager - Nuclear is responsible
for the foliowing positions and sections (not charted):

- Nuclear Project Engineer(s)

- Turbine and Cycle Evaluation Section

- Chemical Engineering Section

- Heat Exchangers and Pumps Section

- Piping and Valves Section

- Instrumentation and Control Section

- Fire Protection and HVAC Section

- Analytical and R&D Section

The Mechanical Engineering Division is responsible for the following:

- Provide technical engineering support in areas of operation and
maintenance, including: the Inservice Inspection (ISI) Program; the
Quality Assurance Program; th2 AEP ALARA Program covering radiation
protection, and; the corporate and plant Industrial Safety Program.
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- Provide engineering support for the other AEPSC engineering divisions,
as well as for the manufacturers, suppliers, or constructors of
equipment and systems. ,

- Provide engineering support to the AEPSC Nuclear Operations Division.

- Preparation of equipment specifications and purchase requisitions
for plant equipment, major spare parts and services related to
specific areas of responsibility of MED.

- Provide technical direction and assistance to the AEPSC Design
Division in the layout and arrangement of equipment, piping, systems,
controls, etc., for the development of drawings.

- Develop system flow diagrams and progressive reviews to determine
the adequacy of system designs.

- Provide technical assistance to the Cook Plant for use and control
of special processes, including welding, heat treating, nondestruc-
tive examination, etc.

- Initiate and develop design changes in areas of responsibility of
the Mechanical Engineering Division.

- Develop System Descriptions and Descriptive Articles.

- Provide support personnel for the emergency response organizatioﬁ.

- Provide analytical support in engineering disciplines (e.g., heat
transfer, thermodynamics, fluid dynamics).

- Review and approval of mechanical design drawings.

- Provide Engineering evaluations for Condition Reports, LERs,
INPO-SOERs and NRC Buliletins.

Plant Construction Division

-

The AEPSC Assistant Vice President -‘P1ant Construction Division reports
to the AEPSC Vice Chairman - Engineering and Construction, and is respon-
sible for the Plant Construction Division. The Plant Construction
Division consists of the following sections (not charted):

- Administrative Section

- Construction Contracts Section

The Plant Construction Division is responsible for the following:
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- Provide a Construction Manager, reporting administratively to the
AEPSC Assistant Vice President - Plant Construction Division and
functionally to the Cook Plant Manager, to perform major modifica-
tions and maintenance work.

- Scope, bid and make recommendations relative to construction
contracts.

- Administer contracts -throughout the construction period.

Purchasing and Stores Department (not charted)

The AEPSC Executive Vice President - Operations reporting to the AEPSC

President and Chief Operating Officer is responsible for the Purchasing
and Stores Department through the AEPSC Vice President - Purchasing
and Stores.

The Purchasing and Stores Department is responsible for the following:

- Purchasing "N" items only from suppliers appearing on the Qualified
Suppliers List (QSL).

- Coordinate procurement activities with AEPSC Nuclear Operations and
Engineering Divisions, the AEPSC Quality Assurance Department and
Cook Plant personnel.

- Prepare and issue requests for quotations, contracts, service orders
and purchase orders for "N" items.

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

- Establish a system of document keeping, and transmittal.

- Establish a system of document control for controlled procedures,
instructions, and purchasing documents for "N" items.

- 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.

- Notify suppliers of their status regarding the QSL, e.g., inclusion,
exclusion, conditional approval, etc.

- Notify the Indiana & Michigan Electric company Purchasing Department
and the Cook Plant Stores of changes in the QSL.
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Receipt inspection, handling, storage and control of stores items.

1.7.1.2.6 Organization (Cook Plant)

The Plant Manager reports functionally and administratively to the AEPSC
Vice President - Nuclear Operations Division (Manager of Nuclear
Operations) and is responsible for the Cook Plant activities. Reporting
to the Plant Manager are the following (Figure 1.7-5):

Assistant Plant Manager - Maintenance

Assistant Plant Manager - Operations

Administrative Superintendent

Quality Control Superintendent (reports functionally to the Plant
Manager)

The Cook Plant organization, under the Plant Manager 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 safety by
maintaining strict compliance with plant Technical Specifications,
procedures and instructions.

Recommend facility engineering modification and initiate and approve
plant improvement requisitions.

Ensure that work practices in all plant departments are consistent
with regulatory standards, safety, approved procedures, and plant
Technical Specifications.

Provide membership, as required, on the Plant Nuclear Safety Review
Commi ttee.

Maintain close working relationships with the NRC as well as local,
state, and federal government regulating officials regarding condi-
tions which could affect, or are affected by Cook Plant activities.
Set up plant load schedules and arrange for equipment outages.
Develop and efficiently implement all site centralized training
activities.

Direct all facility personnel and safety programs.
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Administer the centralized facility training complex, simulator, and m
programs ensuring that program development is consistent with the
systematic épproach to training, INPO, regulatory and corporate
requirements.

Ensure that human fesource activities include employee support
programs consistent with INPO/NUMARC guidelines, company policies,

and reguiatory requirements and standards,

Administer the NRC approved physical Security Program in compliance
with regulatory standards, Modified Amended Security Plan, and
company policy.

Supervise, plan, and direct the activitieé related to the maintenance
and installation of all power plant equipment, structures, grounds,
and yards. . )

Prepare plant maintenance budgets, construction budgets, improvement
requisitions, and work orders.

Prepare and maintain records and reports pertinent to equipment
maintenance, cost histories, regulatory agency requirements.
Administer contracts and schedule outside contractors' work forces. m
Enforce and coordinate plant regulations, procedures, policies, and
objectives to assure safety, efficiency, and continuity in the
operation of the Cook Plant within the limits of the operating

license and the Technical Specifications and formulation of related
policies and procedures,

Plan, schedule, and direct the activities relating to the operation
of the Cook Plant and associated switchyards; cooperate in planning
and scheduling of work and procedures for refueling and maintenance
of the Cook Plant; direct and coordinate fuel loading operations.
Review reports and records and 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 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 plant safely and efficiently. q»
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Approve operator training programs administered by the Cock 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 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 surveil-
lances, and design change installations.

Coordinate all 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 Control Program. This
encompasses, but is not limited to, the planning and directing of
quality control activities to assure that industry codes, Nuclear
Regulatory regulations, and company instructions and policies
regarding quality control for the nuclear generating station are
enforced, and that these activities are.proper]y documented.

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

Direct the activities of contractor QC/NDE personnel assigned to the
QC Department and provide inspections of work performed.

Prepare statistical reports utilized in Nuclear Regulatory Appraisal
Meetings and Enforcement Conference.

Coordinate the efforts of outside agencies such as American Nuclear
Insurers (ANI), Institute of Nuclear Power Operations (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.
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Stop plant operation in the event that conditions are found which m :
are in violation of the Technical Specifications or adverse to
quatlity.

Qualification and certification of inspection, test, and examination
personnel ensuring ‘compliance to Regulatory Guide 1.58, ANSI N45.2.6,
the ASME B&PV Code, and SNT-TC-1A, as applicable, except as noted in
Appendix B hereto, item 9. '

Conduct of the Quality Control Program, including recommendations
for improvement.

Procurement, receiving, quality control receipt inspection, storage,
hénd]ing, issue, stock level maintenance, sale, and overall control
of stores nuclear and standard grade material, components, and
equipment.

Provide material service and support in accordance with policies and
procedures required by AEP Purchasing and Stores, AEPSC Quality
Assurance, and the Nuclear Regulatory Commission (NRC), which are
administered and enforced in a total effort to ensure safety and
plant reliability. . w
Plan and direct engineering and technical studies, nuclear fuel
management, equipment performance, instrument and control mainte-
nance, on-site computer systems, Shift Technical Advisors, and
emergency planning for the Cobk Plant. These activities support
daily on-site operations in a safe, reliable, and efficient manner
in accordance with all corporate policies, applicable laws, regul-
ations, licenses, and Technical Specification requirements.
Implement station performance 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 completion.

Establish testing and preventive maintenance programs related to
station instrumentation, electrical systems, and computers.
Recommend alternatives to plant operation, technical or emergency
procedures, and design of equipment to improve safety of operations

and overall plant efficiency.
Implement the corporate Emergency Plan as.it pertains to the D.C.
Cook Plant site.
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- Provide technical and engineering services in the fields of chemis-

try, radiation protection, ALARA, and environmental in support of
the safe operation of the plant and the health and safety of the
employees and the public.

- Plan and schedule the activities of the Physical Sciences Sections
of the plant in support of operations and maintenance.

- Establish chemistry, radiochemistry, 'and health physics criteria
which ensure maximum equipment 1ife 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 estab-
lished criteria.

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

- Administer and direct the plant's radioactive waste programs,
including volume reduction, packaging and shipping.

- Administration of the QA Records Program,

1.7.2 QUALITY ASSURANCE PROGRAM
1.7.2.1  SCOPE

Policies that define and establish the D.C. Cook Nuclear Plant Qua]ify
Assurance 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 plant,

Quality assurance controls apply to activities affecting the quality of
safety-related structures, systems and components, to an extent based on
the importance of those structures, systems, or components to safety.
Such activities are performed under controlled conditions, including the
use of appropriate equipment, environmental conditions, assignment of
qualified personnel, and assurance that all applicable prerequisites have
been met. “

Safety-related structures, systems or components are defined as items:
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- 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 FSAR; or lead to a release of radioac-
tivity in excess of 10CFR100 1imits.

In general, items are safety-related if they are: classified as Seismic
Class I, or Electrical Class IE; or associated with the Engineered Safety
Features Actuation System; or associated with the Reactor Protection
System.

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

Quality Assurance 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 Quality Assurance Program may be accomplished
by AEPSC and/or Indiana & Michigan Electric Company or delegated in whole
or in part to other AEP System companies or outside parties. However,
AEPSC and/or Indiana & Michigan Electric Company retain full responsi-
bility for all safety-related activities. The performance of the
delegated organization is evaluated by audit or surveillances on a
frequency commensurate with their scope and importance of assigned work.

1.7.2.2 IMPLEMENTATION
1.7.2.2.1

i

The Chairman of the Board of AEPSC, as Chief Executive Officer, has
stated in a signed, formal "Statement of Policy", that it is the corporate
policy to comply with the provisions of applicable codes, standards and
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regulations pertaining to quality assurance for nuclear power plants as
required by the Donald C. Cook Nuclear Plant operating licenses. The
statement makes this QAPD and the associated implementing procedures and
instructions mandatory, and requires compliance by all respcnsible
organizations and individuals, It identifies the management positions
within the companies vested with responsibility and authority for imple-
menting the program and assuring its effectiveness.

1.7.2.2.2

The Quality Assurance Program at AEPSC and the 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 by reviewed 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 D.C. Cook Nuclear Plant,

The QA program applies to activities affecting the quality of safety-
related structures, systems, components, and related consumables during
plant operation, maintenance, testing, and all modifications. Safety-
related structures, systems and components are identified in Nuclear (N)
Lists and other documents which are developed and maintained for the
plant.

1.7.2.2.3

This QAPD, organized to present the Quality Assurance Program for the

. D.C. Cook Nuclear Plant in the order of the 18 criteria of 10CFRS50,
Appendix B, states AEPSC policy for each of the criteria, and describes
how the controls pertinent to each are carried out. Any changes made to
this QAPD that do not reduce the commitments previously accepted by the
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NRC must be submitted to the NRC at least annually. Any changes made to m ‘
this QAPD that do reduce the commitments previously accepted by the NRC
must be submitted to the NRC and receive NRC approval prior to implemen-
tation. 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 changed in any way that
would prevent it from meeting the criteria of 10CFR50, Appendix B and
other applicable operating license requirements.

1.7.2.2.4

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

Plant Manager Instructions (PMIs) establish the policy for compliance

with quality-related criteria, and assign resﬁonsibility to the various
departments, as required, for irpp]ementationl Department Head Instructionsm
(DHIs) have been prepared, when required, to impiement those activities

for each department. Department Head Procedures (DHPs) have been prepared

to describe the detailed activities required to support safe and effective

plant operation.

The PMIs are reviewed by the AEPSC Supervisor - Quality Assurance (Site)
for concurrence that they will satisfactorily implement regulatory
requirements and commitments. They are then reviewed by the Plant
Nuclear Safety Review Committee (PNSRC) prior to approval by the Plant
Manager.

Safety-related DHIs and DHPs are reviewed by the department head of
origination, AEPSC Supervisor - Quality Assurance (Site), PNSRC and Plant
Manager prior to use.

_AEPSC General Procedures (GPs) are utilized to define corporate policies m

and requirements for quality assurance, and to implement applicable
quality assurance requirements within AEPSC.
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GPs may also be used to define policies which are nonprocedural in

nature.

When

contractors perform work on-site under their own quality assurance

programs, the programs are reviewed for compliance and consistency with
the applicable requirements of the Plant’s Quality Assurance Program and
the contract, and are approved by the AEPSC Supervisor - Quality Assurance
(Site), PNSRC and Plant Manager prior to the start of work.

1.7.2.2.5

Provisions of the Quality Assurance Program for the D.C. Cook Nuclear
Plant apply to activities affecting the quality of safety-related struc-
tures, systems, and components. Appendix A to this QAPD lists the
Regulatory Guides and ANSI Standards that identify AEPSC's commitment.
Imposition of these guides/standards on AEPSC/I&MECo suppliers and
subtier suppliers will be on a case-by-case basis depending upon the item
or service tc be supplied. Appendix B describes recessary 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)

b)

AEPSC uses the criteria specified in the D.C. Cook Plant Final
Safety Analysis Report (FSAR) for identifying structures, systems
and components to which the Quality Assurance Program applies.

This identification process results in the N-List for the D.C. Cook
Nuclear Plant. This N-List is a controlled document, issued to
designated personnel. N-List items:are determined by engineering
analysis of the function(s) of plant structures, systems and compo-
nents in relation to safe operation and shutdown.

The extent to which controls specified in the Quality Assurance
Program are applied to N-List items is determined for each item
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considering its relative importance to safety. Such determinations m .
are based on data in such documents as the plant Technical Specifi-
cations and the FSAR.

1.7.2.2.6

Activities affecting safety 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.

c) Specified equipment and/or tools are available.

d) Materials and items are in an acceptable status.

e) Systems or structures on which work is to be performed are in the
proper condition for the task.

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

g) Items and facilities that could be damaged by the work have been ‘ID
protected, 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 are specifically designated, as follows: -

a) The Training and Indoctrination Program provides for on-going
training and periodic refamiliarization with the Quality Assurance
Program for the D.C. Cook Nuclear Plant.

b) Personnel who perform inspection and examination functions are
qualified in accordance with requirements of Regulatory Guide 1.58,
ANSI N45.2.6, the ASME B&VP Code, or SNT-TC-1A, as applicable and
with exceptions as noted in Appendix B hereto.
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c) Personnel who participate in Quality Assurance Audits are qualified . .
in accordance with Regulatory Guide 1.146.

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

e) The Training/Qualification Program includes, as applicable, provi-
sions for retraining, reexamination and recertification to ensure
that proficiency is maintained. ‘

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

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

Management/supervisory personnel receive functional training to the level
necessary to plan, coordinate and administer the day-to-day verification
activities of the QA Program for which they are responsible.

Training of AEPSC and plant personnel is performed employing two tech-
niques, as applicable: 1) on the job and formal training administered by
the department or section the individual works for; and 2) formal training
conducted by NRC licensed instructors from the Training Department or
other entities (internal and external to the AEP System). 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).

Plant employees receive introductory training in quality assurance
usually within the first two weeks of employment. In addition, AEPSC
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personnel receive training prior to being allowed unescorted access to w
the plant. This training includes management's policy for implementation

of the Quality Assurance Program through Plant Manager and Department

Head Instructions and Procedures. These instructions also include a

description of the Quality Assurance Program, the use of instructions and
procedures, personnel requirements for procedure compliance and the

systems and components controlled by the Quality Assurance Program.

1.7.2.2.8

The AEPSC Information System Department (not charted) has established a
Computer Software Quality Assurance Section. Procedures are being
developed to establish QA reqﬁirements for safety-related computer
software. The Computer Software QA Section will be subject to periodic
audit by the AEPSC QA Department.

1.7.3 DESIGN CONTROL

1.7.3.1  SCOPE m

Modifications to structures, systems and components are accomplished in
accordance with approved design. Activities to develop such designs are
controlled. Depending on the type of modification, these activities
include design and field engineering; the performance of physics, seismic,
stress, thermal, hydraulic, radiation and Safety Analysis Report (SAR);
accident analyses; the development and control of associated computer
programs; studies of material compatibility; accessibility for inservice
inspection and maintenance; and determination of quality standards. The
controls épp]y 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

Modifications to the plant are controlled by instructions and procedures. m
A1l modifications are reviewed as required by 10CFR50.59.
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"iiln) 1.7.3.2.2

A Change Control Board has been established within AEPSC to perform the
review and authorization for safeiy-re]ated design changes [Request for
Change (RFCs)]. The Change Control Board is made up of members of the
Engineering and Design Divisions within AEPSC.

®

1.7.3.2.3

Plant originated RFCs are reviewed by the Plant Nuclear Safety Review
Committee (PNSRC) and approved by the Plant Manager prior to submission
to the Change Control Board. The cognizant member of the Change Control
Board assigns a lead engineer for each RFC. The lead engineer is respon-
sible for coordinating the RFC activities within AEPSC. The AEPSC
Nuclear Safety and Licensing Section reviews RFCs to determine their
impact on nuclear safety and to determine if the proposed changes involve
an unreviewed safety question as defined by 10CFR50.59. RFCs are then
returned to the PNSRC for subsequent review prior to submission to the

- Change Control Board. If an RFC were to involve an unreviewed safety

question, it would not be approved by the Nuclear Safety and Licensing
Section until the required approval was received from the NRC.

1.7.3.2.4

Proposed design changes which require emergency processing’ are originated
at the plant, reviewed by the PNSRC and approved by the Plant Manager.
Plant management then contacts the AEPSC Nuclear Operations Division, and
other AEPSC management, as required, describes the change requested and
implements the change only after receiving verbal AEPSC management
authorization to proceed. These reviews and approvals are documented and
become a part of the RFC package.

1.7.3.2.5

When RFCs involve design interfaces between internal or external design
organizations, or across technical disciplines, these interfaces are
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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 geometri-
cally, functionally, with processes and the environment. Lines o%
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.

1.7.3.2.6

Checks are performed and documented to verify the dimensional accuracy
and completeness of design drawings and specifications.

1.7.3.2.7

RFC design docdment packages are reviewed by AEPSC QA to assure that the
documents have been prepared, verified, reviewed and approved in accor-
dance with company procedures.

1.7.3.208

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
sinq]y 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 applicabj]ity of such designs is confirmed. Any
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differences from the proven design are documented and evaluated for the
intended application. '

Qualification testing of prototypes, components, 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. Modifi-
cations 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.

1.7.3.2.9
Persons representing applicable technical disciplines are assigned to
perform design verifications. These persons are qualified by 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.

2) The supervisor has not specified a singular design approach, ruled
out design considerations, nor established the design inputs.
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3) The need is individually documented and approved in advance by the ‘m ’
supervisor's management.

4) Regularly scheduled QA audits verify conformance to previous items 1 l
through 3. |

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

1.7.3.2.10

Plant implementation of the RFC is accomplished by the Plant Manager

assigning a specific plant department the responsibility for coordinating

the designbchange. 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 m
cognizant engineer. Further, completed RFCs are reviewed by AEPSC QA

(Site) following installation and testing.

| 1.7.3.2.11

1 Changes to design documents, including field changes, are reviewed,
approved and controlled in a manner commensurate with that used for the
original design. Such changes are evaluated for impact. Information on

! approved changes is transmitted to all affected organizations.

f

1.7.3.2.12
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.

| ®
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1.7.3.2.13

This mechanism provides for: 1) controlled submission of design changes,
2) engineering evaluation, 3) review for impact on nuclear safety, 4)
review by AEPSC QA, 5) design modification, 6) AEPSC managerial review,
and 7) approval and record keeping for the implemented design change,
1.7.4 PROCUREMENT DOCUMENT CONTROL '
1.7.4.1 SCOPE

Procurement documents define the characteristics of item(s) to be procured,
identify applicable regulatory and industry codes/standards requirements
and specify supplier Quality Assurance Program requirements to the extent
necessary to assure adequate quality.

1.7.4.2  IMPLEMENTATION . 1
1.7.4.2.1 |

Procurement documents for safety-related materials/services originating
at the plant, except as denoted below, are processed through AEPSC for
review and approval. The plant may request the assistance of AEPSC
cognizant engineers in any procurement activity.

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 with
safety-related structures or systems are: 1) purchased to specification
and code requirements equivalent to those of the original equipment or
service, 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.

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

Each involved manager is responsible for procurement planning, bid
solicitation, bid evaluation, and for assuring that the applicable QA
requirements are set forth in the procurement documents.

1.7.4.2.2

The N-List, in conjunction with other sources, is used to determine
equipment classification. Donald C. Cook Nuclear Plant Specifications
(DCC Specifications) are used to determine material and documentation
requirements, codes or standards that materials must fulfill, and define
the documentation that must accompany the material to the plant.

Department heads cognizant of the equipment and its quality assurance
requirements review all procurement documents to assure that correct
classification is made; that the appropriate plant specifications which
identify quality requirements, are referenced or attached; and that the
documentation requirements are properly stated. Purchase requisitions
for new safety-related equipment are initiated by the AEPSC cognizant
engineers who establish the initial equipment quality assurance require-
ments. Replacement or spare equipment is procured via the original
purchase requirements. In instances where these requirements have been
superseded by a revised specification, the replacement/spare part is
procured to the revised requirements.

1.7.4.2.3

The contents of procurement documents vary according to the item(s) being
purchased and its function(s) in the plant. Provisions of this QAPD are

4

L

considered for application to service contractors also. As applicable, ﬂ»

procurement documents include:

a) Scope of work to be performed.



‘B 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.

I4

c) Regulatory, administrative and reporting requirements.

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

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 require-
ments on subtier suppliers,

ﬁ g) 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.

1.7.4.2.4
The AEPSC QA Department performs off-line reviews of procurement
documents to assure that the procurement documents have been prepared,
reviewed and approved per the QA program requirements.

1.7.4.2.5

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

.
l
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1.7.5 INSTRUCTIONS, PROCEDURES, AND DRAWINGS
1.7.5.1 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 completed.

1.7.5.2  IMPLEMENTATION
1.7.5.2.1

Instructions and procedures incorporate: 1) a description of the
activity to be accompiished, and 2) appropriate quantitative (such as
tolerances and operating limits) and qualitative (such as workmanship and
standards) acceptance criteria sufficient to determine that the activity
has been satisfactorily accomplished. Hold points for inspection are
established when required.

Instructions and procedures pertaining to the specification of and/or
1mp1ementatjon of the QA Program receive multiple reviews for technical
adequacy and inclusion of appropriate quality requirements. Top tier
instructions and procedures are reviewed and 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 responsible.

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

1.7.5.2.2
AEPSC activities relative to the D.C. Cook Nuclear Plant are outlined by

procedures which provide the controls for the implementation of these
activities. AEPSC has two categories of QA program procedures:
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1) General Procedures which are applicable to all divisions of the
corporation.

2) Division/Section Procedures which apply to the specific division or
section involved.

1.7.(5‘2.3

The Plant Manager Instructions have been classified into the following
series:

1000 Organization

2000 Administration

3000 Procurement, Receiving, Shipping and Storage

4000 Operations, Fuel Handling, Surveillance Testing

5000 Maintenance, Repair and Modification

6000 Technical Services - Chemistry, Radiological Controls,
Engineering and Instrument Maintenance and Calibration

7000 Quality Services - Review and Audit, Equipment Classification,
Indoctrination and Training,'Inspections, etc.

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

1.7.5.2.4

Plant drawings are produced, controlled and distributed under the control
of AEPSC and the plant. AEPSC design drawings are produced by the AEPSC
Design Division under a set of procedures which direct their development
and review. These procedures specify requirements for inclusion of
quantitative and qualitative acceptance criteria. Specific drawings are
reviewed and approved by the cognizant Engineering Divisions.
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AEPSC has stationed an on-site design staff to provide for the revision m
of certain types of design drawings to reflect as-built conditions.

-

1.7.5.2.5

Complex plant procedures are designated 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 designed 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.

1.7.6 DOCUMENT CONTROL
1.7.6.1 SCOPE

Documents controlling activities within the scope defined in Section 2.0,
"Quality Assurance Program" are issued and changed according to
established proceduresl 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 approval, 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.

1.7.6.2  IMPLEMENTATION
1.7.6.2.1

Controls are established for approval, issue and change of documents in

. the following categories: qm)
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@ a) Design documents (e.g., calculations, specifications, analyses).
b) Drawings and related documents.
¢) Procurement documents.
d) Instructions .and procedures.
e) Final Safety Analysis Report (FSAR).
f) Nuclear Regulatory Commission submittals.
g) Plant Technical Specifications.
h) 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.
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