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FIGURE 2.3-1
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The requirements of 10 CFR 20, "Standards for Protection Against

Radiation,” and the guidelines contained in Regulatory Guide 8.8,
"Information Relevant to Ensuring that Occupational Radiation Exposure at
Nuclear Power Stations Will Be As Low As Is Reasonably Achievable™, will
be followed as applicable to the Steam Generator Repair Project. The
repair project will be preplanned to the extent necessary. Mockup
training and project specific training will be used as.appropriate to
minimize outage time and radiation exposures. Decontamination and other
exposure saving techniques will be used where the benefit in achieving a
level of protection equals or exceeds the cost of implementation.
Scaffolding and other components will be prefabricated to the extent

possible to minimize radiation exposure and outage time.

The repair project will be completed in accordance with the Donald C.
Cook FSAR Chapter 1.7, "Quality Assurance of the Donald C. Cook Nuclear
Plant," also reférred to as the "Updated Quality Assurance Program
Description" as supplemented with a "Steam Generator Repair Project

Quality Assurance Program."

The existing plant facilities will be augmented as necessary to
accommodate the additional personnel who will participate in the repair

project or to facilitate the actual repair work.

Field work performed as part of the Steam Generator Repair Project will
be in accordance with the applicable Industry Codes an& Standards listed
in Table 3.2-1 and the applicable USNRC Regulatory Guides listed in Table
3.2-2. Codes ;nd Standards and USNRC Regulatory Guides applicable to the
manufacture of the new steam generator lower assemblies are discussed in
Section 2.4,

-49- Revision 1




Although there will be no fuel in'the Unit 2 core, Unit 2 will be
considered to be in Mode 6 during the Steam Generator Repair Project.
Unit 2_Technical Specificazions will be adhered to with the exception
of those Technical Specifications listed ‘in Table 3.2-3. The
Technical Specifications listed in Table 3.2-3 will not be applicable
during the Stean Generator Repair Project. For purposes of Technical
Specification applicability, the Steam Generator Repair Project will
begin when the last fuel assembly from the Unit 2 core i{s placed in
the spent fuel pool and will end when the first fuel assembly is
removed from the spent fuel pool to refuel the Unit 2 core.

AT Revision 2
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TABL
INDUSTRY CODES AND STANDARDS APPLICABLE TO THE
STEAM GENERATOR REPAIR PROJECT

. X * ®

CODE OR_STANDARD

ADDITIONAL. INFORMATION/EXCEPTION

ACI 301-84, "Specifications for Structural Concre
Buildings, Chapters 2 and 3."

ACI 304-85, "Recommended Practices for Measuring,
Mixing, Transporting, and Placing Concrete."

ACI 315-80, "Details and Detailing of Concrete
Reinforcement."

ACI 308-81, "Recommended Practice for Curing Con-
crete."

ACI 318-83, "Buflding Code Requirements for Rein-
forced Concrete, Chapters 3, 4, and 5."

American Welding Society D.1.1-1986, "Structural
Welding Code Steel."

American Welding Society D.1.3.-1981, "Structural
Welding Code, Sheet Steel."

ASME Boiler and Pressure Vessel Code, Section II,

at time of material procurement.

¢

te

. "Material Specifications," edition and addenda in use

Exception: Mix proportions shall be selected
(1) utilizing laboratory or field trial batches,

(2) previous satisfactory performance on similar work

using the same or similar materials, or (3) prior

experience with these or similar materials to provide
concrete of the required strength, durability, work-

ability, economy, etc. . . .

Exception:
days or until standard cured cylinders reach a

compressive strength of 3500 PSI, whichever is first.

Adherence to this criteria shall be sufficient to
preclude testing for "Evaluation of Procedures,”

"Curing Criteria Effectiveness" or "Maturity Factor

Basis."

Exception: Mix proportions shall be selected
(1) utilizing laboratory or field trial batches,

(2) previous satisfactory performance on similar work

using the same or similar materials, or (3) prior

experience with these or similar materials to provide
concrete of the required strength, durability, work-

ability, economy, etc.

Curing shall be for a period of seven (7)

o
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TABLE 3.2- ﬁntinued)

CODE OR STANDARD

ADDITIONAL
INFORMATTION/EXCEPTION

ASME Boiler and Pressure Vessel Code, Section III,
"Rules for Construction of Nuclear Vessels/Rules for
Construction of Nuclear Power Plant Components,"
edition and addenda as discussed below.

The original Construction code for D. C. Cook
Unit 2 nuclear vessels is Section III, 1968
Edition plus Addenda through Winter 1968, and for
piping components is ANSI B31l.1- 1967 and ANSI
B31.7-1969.

As allowed by ASME Section XI, Subarticle
IWA-7210, selected portions of the original
Construction Codes dealing with installation and
testing will be updated to applicable portions of
Section III, 1983 Edition plus Addenda chrough
Summer 1984.

ASME Boiler and Pressure Vessel Code, Section IX,
"Welding and Brazing Qualifications," edition and
addenda in use at time of procedure qualification.

ASME Boiler and Pressure Vessel Code, Section XI,
"Rules for Inservice Inspection of Nuclear Power
Plant Components," 1983 Edition plus Addenda through
Summer 1983.

ANST B31l.1, "Power Piping", edition and addenda in
use at time of contract award for field piping
services.

ANST N45.2 - 1977 Quality Assurance Program
Requirements for Nuclear Facilities

USAS (ANSI) B31.1-1967,
USAS (ANSI) B31.7-1969,

"Power Piping".
"Nuclear Power Piping".

Exceptions: - Consistent with the plant design basis,
fracture toughness requirements will not apply.

- N-stamping of fabricated piping components
will not be required.

Exception: - Consistent with the plant design basis,
fracture toughness requirements will not apply.

Exception: - This code applies only to power
piping not classified undexr ASME Section III,
Division 1.

Exception: - As noted under ASME Boiler and Pressure
Vessel Code, Section III, "Rules for Construction
of Nuclear Vessels/Rules for Construction of
Nuclear Power Plant Components" above, these codes
represent the original Construction Code for






a TABLE 3.2 -@ntinued) @ '

ADDITIONAL

CODE_OR STANDARD INFORMATTON/EXCEPTTION

nuclear piping components. Portions dealing with
materials and fabrication for new nuclear pressure
retaining components, and installation and testing
of all nuclear pressure retaining components, will be
updated to ASME Section III, with the "exception that
fracture toughness requirements will not apply.

The piping design basis and any additional design
activities relating to nuclear piping systems will
be in accordance with USAS (ANSI) B31.1-1967.

ASTM G31 "Standard Method of Making and Curing
Concrete Specimens in the Field".

ASTM €33 "Standard Specification for Coarse
Agpregates".

|

|

|

|

|

|

|

I

|

|

|

|

|

|

|

|

|
Exceptions: - The average fineness modulus of the |
fine aggregate may be between 2.5 and 3.0, however ]
individual samples shall not vary more than 0.20 |
from the average. |
|

- Compliance with gradation and fineness modulus |
requirements for fine aggregate shall consist |

|

|

[

|

|

|

|

|

|

|

|

|

I

|

I

|

|

of 4 out of 5 successive test results meeting the
specifications.

- Coarse aggregate gradation shall be Number 57,
1 inch x #4. .

- Coarse aggregate sodium sulfate soundness loss
shall be a 10 percent maximum at 5 cycles.

- Coarse aggregate Los Angeles Abrasion loss shall
be a maximum of 40 percent at 500 revolutions.

ASTM C39 "Test Method for Compressive Strength
of Cylindrical Specimens".

p UOTSTADY

ASTM C40 "Test Method for Organic Impurities
in Fine Aggregates for Concrete".
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TABLE 3. Z-Qntinued)

CODE_OR_STANDARD

ADDITIONAL
INFORMATTON/EXCEPTION

ASTM C88 "Test Method for Soundness of Aggregates
by Use of Sodium Sulfate or Magnesium Sulfate".

ASTM C94 "Standard Specification for Ready Mix
Concrete".

ASTM C11l7 "Test Method for Materials Finer
Than No.

ASTM C123 "Test Method for nghtwelght Pieces
in Aggregate"”.

ASTM C127 "Test Method for Specific Gravity
and Adsorption of Coarse Aggregate".

ASTM C128 "Test Method for Specific Gravity and
Adsorption for Fine Aggregate".

ASTM C131 "Test Method of Resistance to
Degradation of Small-Size Coarse Aggregate by
Abrasion and Impact in the Los Angeles Machine".

ASTM Cl36 "Method for Sieve Analysis of Fine and
Coarse Aggregates".

ASTM C138 "Test Method for Unit Weight, Yield,
and Air Content (Gravimetric) of Concrete".

ASTM C142 "Test Method for Clay Lumps and Frlable
Particles in Aggregate".

ASTM C143 "Test Method for Slump of Portland
Cement Concrete".

ASTM C150 "Specification for Portland Cement".

200 Sieve in Mineral Aggregates by Washing".

Exceptions: - Except strike off bar utilized in
lieu of glass plate for unit weight determination.

- Except "Yield" and "Air Content (Gravimetric)"
portions will not be utilized.

Exceptions: - Except cement shall be free of false
set when tested in accordance with ASTM C451.
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e TABLE 3. 2-ﬁncinued)'

CODE_OR_STANDARD

ADDITIONATL. TNFORMATION/EXCEPTION

!

ASTM C172 "Method of Sampling Freshly Mixed Concrete".

ASTM G231 "Test Method for Air Content of Freshly
Mixed Concrete by the Pressure Method".

ASTM C260 "Specifications for Air-Entrained
Admixtures for Concrete".

ASTM C289 "Test Method for Potential Reactivity
of Aggregates (Chemical Method)".

ASTM C309 "Specifications for Liquid Membrane-Forming
Compounds for Curing Concrete”.

ASTM C311 "Methods of Sampling and Testing Fly Ash
or Natural Pozzolans for Use as a Mineral Admixture
in Portland Cement Concrete™.

ASTM C494 "Specification for Chemical Admixtures
in Concrete".

ASTM C566 "Test Method for Total Moisture Content
of Aggregate by Drying".

ASTM C617 "Practice for Capping Cylindrical
Concrete Specimens™.

ASTM C618 "Specification for Fly Ash and Rain
or Calcined Natural Pozzolan. for Use as a Mineral

Admixture in Portland Cement Concrete".

ASTM C702 "Methods for Reducing Field Samples

of Aggregate to Testing Size".

- Except total alkalies shall not exceed 0.60
percent by weight when calculated as the
percentage of Nag20 plus 0.658 times the
percentage of K90.

Exception:
utilized.

- Only the Type B Apparatus shall be
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TABLE 3.2-1 (Continued)

CODE_OR_STANDARD

ADDITIONAL TINFORMATION/EXCEPTION

Painting Council Specifications for Surface

|
|
| )
| SSPC-SPl through SP10 - 1982 Steel Structures
2
] Preparation of Steel Surfaces

Note: 1) All ASTMs are latest edition.




TABLE 3.2-2

USNRC REGULATORY GUIDES APPLICABLE TO THE
STEAM GENERATOR REPAIR PROJECT FIELD WORK

REGULATORY REGULATORY REGULATORY
GUIDE GUIDE GUIDE ADDITIONAL
NUMBER TITLE REVISION INFORMATION/EXCEPTIONS
1.8 Personnel Selection and Training 1-R (9/75) Committed to in UFSAR, Section 1.7,
"QAPD", Appendix A.
1.26 Quality Group Classification and 3 (2/76) Classification of Class 2 and 3
Standards for Water, Steam, and components for the purpose of
Rad-waste Containing Components implementing ASME Section XI
of Nuclear Power Plants requirements was made in accordance
with this guide.
Safety Quality Assurance Requirements (8/72) Committed to in UFSAR, Section 1.7,
Guide 30 for Installation, Inspection "QAPD", Appndix A.
and Testing of Instrumentation
A and Electrical Equipment
©
=3
! 1.31 Control of Ferrite Content 3 (4/78) The requirements of this guide are
in Stainless Steel Weld Metal now covered by ASME Section III.
Field work relating to the steam
generator repair project will be in
compliance with this regulatory guide.
Safety Quality Assurance Program (11/72) Committed to in UFSAR, Section 1.7,
Guide 33 Requirements (Operational) "QAPD", Appendix A.
1.37 Quality Assurance Requirements 0 (3/73) Committed to in UFSAR, Section 1.7,

b UOTSTADY

for Cleaning of Fluid Systems
and Associated Components of

Water-Cooled Nuclear Power Plants

"QAPD", Appendix A.
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TABLE 3.2-2 (Continued)

REGULATORY REGULATORY REGULATORY

GUIDE GUIDE GUIDE ADDITIONAL

NUMBER TITLE REVISION INFORMATION/EXCEPTIONS

1.38 Quality Assurance Requirements 1 (10/76) Committed to in UFSAR, Section 1.7,
for Packing, Shipping, Receiving "QAPD", Appendix A.
Storage, and Handling of Items
for Water-Cooled Nuclear Power
Plants

1.39 Housekeeping Requirements for 1 (10/76) Committed to in UFSAR, Section 1.7,
Water-Cooled Nuclear Power Plants "QAPD", Appendix A.

1.44 Control of Sensitized Stainless 0 (5/73) If applicable to this repair project,
Steel the field work will comply to this

guide.

1.48 Design Limits and Loading This regulatory guide was withdrawn
Combinations for Seismic 3/4/85 (see 50FR9732).
Category I Fluid System Components

1.50 Control of Preheat Temperature 0 (5/73) Project repair work will be performed
for Welding of Low-Alloy in compliance with this regulatory
Steel guide.

1.54 Quality Assurance Requirements 0 (6/73) Committed to in UFSAR, Section 1.7,
for Protective Coatings Applied “"QAPD", Appendix A. Exception:

Committed only to ANSI N101.4-1972.
1.58 Qualification of Nuclear Power 1 (9/80) Committed to in UFSAR, Section 1.7,

Plant Inspection Examination
and Testing Personnel

"QAPD", Appendix A.

-0
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TABLE 3.2-2 (Continued)

REGULATORY REGULATORY REGULATORY
GUIDE GUIDE GUIDE ADDITIONAL -
NUMBER TITLE REVISION INFORMATION/EXCEPTIONS
1.64 Quality Assurance Requirements 0 (0/73) Committed to in UFSAR, Section 1.7,
for the Design of Nuclear "QAPD", Appendix A.
Power Plants )
1.68 Initial Test Program for Water- 2 (8/78) This regulatory guide will be used
Cooled Nuclear Power Plants only for guidance in developing a test
program for those components and
systems affected by the Steam e
Generator Repair Project.
1.71 Weldér Qualifications for Areas 0 (12/73) Welders making welds in areas of
of Limited Accessibility . restricted accessibility will be
required to practice and qualify on a
similar configuration to the weld
being made.
1.74 Quality Assurance Terms and 0 (2/74) Committed to in UFSAR, Section 1.7,
Definitions "QAPD", Appendix A.
1.88 Collection, Storage, and 2 (10/76) Committed to in UFSAR, Section 1.7,
Maintenance of Nuclear Power "QAPD", Appendix A.
Plants Quality Assurance Records
1.89 Environmental Qualification of -1 (7/84) Project repair work will be performed e
Cexrtain Electrical Equipment in accordance with this regulatory
Important to Safety for Nuclear guide.

Power Plants
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TABLE 3.2-2 (Continued)

REGULATORY REGULATORY REGULATORY
GUIDE GUIDE GUIDE ADDITIONAL
NUMBER TITLE REVISION INFORMATTON/EXCEPTIONS
1.94 Quality Assurance Requirements 1 (4/76) Exceptions: - "Grout testing" (ASTM

for Installation, Inspection, and
Testing of Structural Concrete
and Structural Steel During the
Construction Phase of Nuclear
Power Plants

C109) included in Table B of ANSI
N45.2.5-1974 is inappropriate for
field testing as it is a sophisticated
laboratory test utilized for cement
evaluation. In lieu of daily tests,
pre-packaged non-shrink grouts shall be
accepted for use on the basis of
manufacturer’s certification or
compressive strength tests made in

the field. Confirmation compressive
strength tests shall be made during
the first day's production and
thereafter on a basis of either once
per day or every one-hundred (100)
bags used, whichever is 'least.

- Water and ice shall be sampled and
tested to ensure either potability
or certified to contain not more
than 2,000 parts per million of
chlorides as Cl, nor more than 1,500
parts per million of sulfates as SOy.
Acceptability of this water or ice
shall be per this certification and
preclude the ASTM’s referenced in
Table B of ANSI N45.2.5-1974.

- The reference, in Table B of ANSI
N45.2.5-1974, to soft fragment
testing per ASTM changed
designations to ASTM C851 which
was deleted in 1985. No testing
for soft fragments is intended.
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TABLE 3.2-2 (Continued)

REGULATORY REGULATORY REGULATORY

GUIDE GUIDE GUIDE ADDITIONAL

NUMBER TITLE REVISION INFORMATTON/EXCEPTIONS
Exception: Sister splices will be
substituted for production splice required
for tensile testing under Section 4.9 of
ANSI N45.2.5-1974. See Supplement 3 for

. further information.

1.100 Seismic Qualification of Electric 1 (8/77) Project repair work will be performed
Equipment Important to Safety in accordance with this regulatory
for Nuclear Power Plants guide.

1.116 Quality Assurance Requirements 0-R (5/77) Exception: Committed to ANSI N45.2.8
for Installation, Inspection, (1975), "Supplementary Quality Assurance
and Testing of Mechanical Requirements for Installation,

Equipment and Systems. Inspection and Testing of Mechanical
Equipment and Systems for the
Construction Phase of Nuclear Power
Plants" per UFSAR, Section 1.7, "QAPD",
Appendix A, Not committed to this
regulatory guide.

1.123 . Quality Assurance Requirements 1 (7/77) Committed to in UFSAR, Section 1.7,
for Control of Procurement of "QAPD", Appendix A.

Items and Services for Nuclear
Plants

1.131 Qualification Tests of Electric 0 (8/77) Project field work will be performed
Cables, Field Splices, and in accordance with this regulatory
Connections for Light-Water-Cooled guide.

Nuclear Power Plants

1.144 Auditing of Quality Assurance 0 (1/79) Committed to in UFSAR, Section 1.7,
Programs for Nuclear Power Plants “"QAPD", Appendix A.

1.146 Qualification of Quality Assurance 0 (8/80) Committed to in UFSAR, Section 1.7,

Program Audit Personnel for
Nuclear Power Plants

"QAPD", Appendix A.




TABLE 3.2-3

»

D. C. COOK UNIT 2 TECHNICAL SPECIFICATIONS NOT APPLICABLE
DURING THE STEAM GENERATOR REPAIR PROJECT

TECHNICAL SPECIFICATION
NUMBER

TITLE

ADDITIONAL
INFORMAT ION/COMMENT

3.1.1.3

3.1.2.1

3.1.2.5

3.3.3.9

Reactivity Control Systems -
Boron Dilution

Reactivity Control Systems -
Boration Systems - Flow Paths -
Shutdown

Reactivity Control Systems -
goric Acid Transfer Pumps -
Shutdown

Instrunentation - Radioactive

Liquid Effluent Instrumentation,

specifically the following

surveillance requirements:

4.3.3.9.2, 1b Steam Generator
Blowdosin Line (2-R-19)

4.3.3.9.2, ic Steam Generator
Blowdown Treatment Effluent
(2-R-24)

-49m-

This Technical Specification ensures adequate
mixing of coolant with the low boron
concentration stream being introduced into the
system. This mixing prevents a large
concentration gradient in the core which would
cause tocalized power excursions. With no fuel
in the reactor vessel, there is no concern
about decay heat removal or boron mixing.

This Technical Specification requires that one
boron injection flow path remains operable.
This ensures that negative reactivity control
is available. With no fuel in the reactor
vessel there is no need for negative reactivity
control .

This Technical Specification requires that at
least one boric acid transfer punp remain
operable. This ensures that negative
reactivity control is available. With no fuel
in the reactor vessel there is no need for
negative reactivity control.

Because there will be no steam or steam
generators these two monitors wWill not be
maintained operable.

Revision 4




TABLE 3.2-3
(Continued)

TECHNICAL SPECIFICATION
NUMBER

TITLE

ADDITIONAL
INFORMAT ION/COMMENT

3.3.3.10

3.4.7

- Instrumentation - Radioactive

Gaseous Process and Effluent
Monitoring Instrumentation,
Specifically the following
surveillance requirements:
4.3:3.10.2, 2a Condenser
Evacuation System Noble
Gas Activity Monitor (SRA-2905)
4.3.3.10.2, 2b Condenser Evacuation
System Effluent Flow Rate
(SFR-401, 2-MR-054, SRA-2910)
4.3.3.10.2, 6a Gland Seal Exhaust
Noble Gas Activity (SRA-2805)
4.3.3.10.2, 6éb System Effluent Flow
Rate (SFR-201, 2-MR-054, SRA-2810)

Reactor Coolant System - Chemistry

-49n-

Because there will be no steam or steam
generators these eight monitors will not be
maintained operable.

This technical specification provides adequate
corrosion protection to ensure the structural
integrity of the Reactor Coolant System over
the life of the plant. During the steam
generator repair there will be a period of
approximately six months when the Reactor
Coolant System will be drained to half-loop,
the reactor vessel heed will be in place and
the Residual Heat Removal Pumps will be
shutdown. Ouring this portion of the outage it
will not be possible to obtain a chemistry
sample from the Reactor Coolant System.
Therefore the Reactor Coolant System will be
placed within specificaticn limits prior to
this shutdown and isolation period. Once
sampling can be reestablished following the
steam generator repair it will be verified that
the Reactor Coolant System is still within the
chemistry limits. If the Reactor Coolant
System is not within the chemistry limits, the
system will be cleaned-wp prior to reloading
fuel into the reactor. Our engineering

. Revision 4



TABLE 3.2-3
(Cont inued)

TECHNICAL SPECIFICATION
NUMBER

TITLE

ADOITIONAL
INFORMAT ION/COMMENT

3.9.1

3.9.2

3.9.8.1

3.9.8.2

Refueling Operations - Boron
Concentration

Refueling Operations -
Instrumentation

Refueling Operations - Residual
Heat Removal and Coolant Circulation

»

Refueling Operations - Low Water
Level

-490-

evaluation has determined that the structural
integrity of the Reactor Coolant System will
not be diminished by an unlikely increase in
chlorides or fluorides above the technical
specification limits of 0.16 ppm. This is
based on the Reactor Coolant System being at
anbient temperature during this period and that
stress corrosion cracking (SCC) does not occur
below 80°F and rarely at less than 1459F,

Also, SCC does not occur wuntil the
concentration of chloride and fluoride reaches
several orders of magnitude above the technical
specification limit of 0.15 ppm; the level
below which the Reactor Coolant System will be
left at during the period of shutdown and
isolation.

Since there will be no fuel in the reactor
vessel limitations on reactivity conditions in
the reactor vessel are no longer a concern.

Since there wWill be no fuel in the reactor
vessel there will be no change in the
reactivity condition of the core, therefore,
the source range neutron flux monitors are not
needed.

With no fuel in the reactor vessel there will
be no residual heat to remove. Therefore,
there is no need to maintain an operational
residual heat removal loop.

With no fuel in the reactor vessel there will
be no residual heat to remove. Therefore,
there is no need to maintain an operational
residual heat removal loop.

Revision 4
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TABLE 3.2-3

‘ (Continued) ’

TECHNICAL SPECIFICATION TITLE ADDITIONAL ‘
NUMBER INFORMAT ION/COMMENT
6.5.1.6¢a) Adninistrative Controls - Plant The PNSRC will review the following steam
Nuclear Safety Review Committee - generator repair project documents:
Responsibilities

1. The Steam Generator Repair Report

2. The Steam Generator Repair Quality
Assurance Program

3. Procedures covering return to service

testing.
6.8.2 Adninistrative Controls - - The PNSRC will review the procedures written
Procedures covering return to service testing.
6.8.3 Adninistrative Controls - Temporary changes made to procedures covering
Procedures return to service testing provided items a, b,
and ¢ of technical specification 6.8.3 are
satisfied,
‘ 6.12.2 Adninistrative Controls - High The keys to those high radiation areas turned
Radiation Area over to the steam generator project team shall

be maintained under the administrative control
of the Project Health Physicist.
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3.3

All portions of the repair project will be performed by experienced
contractors undexr the cbnstruction/project management of AEPSC/I&&ECO.
Contractors will provide quality assurance, quality control and
nondestructive examination personnel with I&MECo providing quality
assurance audit and sufveillance personnel to monitor contractor

™~

activities. Contractors will be required to have an ASME Code stamp

applicable to the work being performed.’

Site aféas not previously disturbéd will not be used during the repair
project. Therefore, environmental impacts resulting from the repair
project will be minimal. Proper environmental controls will be enforced
throughout the éuration of the repair project to ensure that

environmental impacts are kept to a minimum.

Preshutdown Activities

This subsection describes those activities which will take place prior to the

unit shutdown to prepare the plant for the actual repailr activities.

3.3.1 Site Preparation

Figure 3.3-1 shows the site layout that will be utilized during the repair

project. Major changes to the site that will take place in preparation for

the repair project include:

Extension and upgrading of various plaﬁt access ro#ds;

Construction of an approximately 10,000 square foot fabrication
shop/warehouse;

Construction of an approximately 3,000 square foot site security access

building;
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o Construction of an approximately 9,600 square foot containment access

building;
o Construction of a temporary on-site steam generator storage facility;

o Upgrade of parking lots.

3.3.1.1 Access Roads

Approximately 5 miles of currently existing.access roads will be upgraded to
handle construction traffic during the repair project (see Figure 3.3-1).
Upgrading these roads will involve some light grading and excavation and the
addition of gravel or blacktop to provide a road surface. These access roads
will be utilized by contractor personnel during the repair project for ingress
and egress to the plant site. Heavy components used during the project (i.e.
construction materials, plant equipment, etc.) will enter the plant site'

through the existing main gate access off Red Arrow Highway.

3.3.1.2 Fabrication Shop/Warehouse

An approximately 10,000 square foot fabrication shop/warehouse will be
constructed in the contractor’s area to the south of the plant (see Figure
3.3-1). This area is currently utilized for laydown space and parking. The
warehouse will have a concrete foundation and will be a pre-engineered metal
structure with vin&l siding. The warehouse will be utilized throughout the

repair project for storage, field fabrication, and mockup training.
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3.3.1.3 Security Access Buildiné

An approximatelg 3,000 square foot security access building will be
constructed inside the protected ;rea south of the plant (see Figure‘3.3-1).
This security access building will be, used to handle the increase in personnel
requiring access to the plant during the repair project. All contractor and -
trade personnel will use this facility as their entrance into the protected
area. This facility will house a bullet proof guard island, three ingress
lanes equipped with explosive sniffers, metal detectors, and x-ray machines,
and three exit lanes equipped with portal radiation monitors.

3.3.1.4 Containment Access Building

Due to the size, duration, and nature of the Steam Generator Repair Project, a
new temporary contain;ent access building will be constructed. This two story
structure will be located in the protected area on the east end of the
auxiliary building and will encompass approximately 9,600 square feet. It is
intended that project personnel will use this building to access the Donald C.

Cook Unit 2 containment.

The first elevation (see Figure 3.3-2) will contain the radiation protection
facilities including hot and cold change areas, radiation protection office,
respirator issue room, personnel decontamination room, personnel contamination
monitors, step off pad, dosimetry room, instrument issue and repair room,
count room and rest rooms. Because this floor will have potentially
contaminated areas, a separate ventilation system will be provided from the

rest of the building.

The second elevation (see Figure 3.3-3) contains the offices and work areas

for those personnel requiring ready access to the work area.
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3.3.1.5 Temporary On-Site Steam Generator Sforage Facility

The temporary on-site steam generator stofage facility for the origihal steam
generator lower assemblies will be a reinforced coﬂcrete structure located
just east of the 345 kV switch yard (see Figure 3.3-1 for location). The
structure will be at grade level and will be blocked from view by the area

terrain.

The temporary on-site steam generator storage faciiitj willlbe designed as a
Class IIi structure in accordance with the reduirements of the American
Concrete Institute Standards ACI-318-83, the AISC Manual of Steel
Construction, eighth edition, and the ﬁichigan State Building Code. The

" concrete will have a design strength of f'c = 3590 PSI at 28 days and be
reinforced with ASTM A-615 grade 60 reinforcing steel. See Figure 3.3-4 for

details of temporary on-site steam generator storage facility.

A drainage system with a collection sme will be included in the foundation.
Any liquids collected in the sump will be monitored through an outside
accessible port. Additional ports will be included to facilitate radiological
monitoring. All ports will be sealed and locked when not in use. High
Efficiency Particulate Absolute (HEPA) filters will be installed on all air
equalization ports. Access for changing filters will be on the outside with

the access locked.

A radioloéical monitoring program will be established as part of the temporary
on-site steam generator storage facility procedures. The surface radiation
levels will not exceed those listed in 10 CFR 20.105, "Permissible Levels of
Radiation in Unrestricted Areas" using concrete wall thicknesses to provide
necessary shielding. Ground water observation wells will be installed to
monitor the area ground water.
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The temporary on-site steam generator storage facility and the steam generator
lower assemblies are non-combustible which will eliminate the need for any
permanently installed fire detection or suppression systems. The floor and
the walls up to a height of one foot will be coated with a protective coating

system to facilitate clean-up.

The maximum water 1evé1.increase along the }ake shore .at the plant site should
not e#ceed 8 feet. The temporary on-site steam éénerator storage facility
will be lo;ated approximately 5,000 feet from Lake Michigan and at an
elevation approximétely 35 feet above the lake level, which will eliminate any

concexrn with flooding.

Access will be through vestibules at the northeast corner of the temporary
on-site steam generator storage facility. Vestibules are approximately

6' X 6’ x 8' high inside dimensions. "Exterior doors will be made of 3'0" x
6'8" steel doors with louvers. Interior doors will be made of 3’8" x 6'8"
steel doors with gaskets to provide air seal and 6" high door sill above

vestibule floor level. Interior and exterior doors will have security locks. .

3.3.1.6 | Parking Lots

Parking for the additional personnel onsite as the result of the repair
project will be provided in areas previously used for parking during other
outages or in areas currently used for laydown stofage. Parking lot}éurfaces

will be either gravel or blacktop.

3.3.2 Shipment and Storage of Replacement Components

Shipment and storage of the replacement lower assemblies will be in compliance

with ANSI N45.2.2-1972 and the requiremenés of Regulatory Guide 1.38.
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The replacement lower assemblies will be transported to the Donald C. Cook
Plant by barge/railroad combination. They will be barged to Mt. Verno;.
Indiana, where they will ?e transferred to railroad ghfs for transportation by
rail to the plant. The lower assemblies will be drained, dried and sealed
prior to shipaent. A nitrogen blanket will be maintained on the primary and
secondary side during sﬂlpment and storage. During transportation the

assemblies will be supported on the barge/car deck on specially fabricated

saddles, tied down by cables and restrained by end braces secured to the deck.

3.3.3 d at a d ctu

To handle the loads associated wich-che Steam Generator ﬁepair Project, the
existing Auxiliary Builaing overhead bridge crane will be upgraded to
single-fai]gre-proof status and a second 150/20 ton single-failure-proof
overhead bridge crane will be installed in the Auxiliary Building. Both
cranes will travel on the existing rails, which extend the length of the
auxiliary builling, while carrying loads approaching 250 tons (see Section
6.2.1 and Supplement 1 of this report for a detailed description of the cranes

and the load handling methodologies).

Each crane rail is supported by a crane rail girder which in turn  transfers
the crane load to the auxiliary building structural steel columns. An
analysis was performed to ensure the integrity of the existing auxiliary
building structural steel elements which support the crane loads. The
analysis was perfgrmed assuming both cranes operating in tandem while mo;ing a
300 ton load. The results of the analysis shows that the existing auxiliary

building structural steel is adequate to support the crane loads with ninor

modifications.
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This Space Left Intentionally Blank

3.3.4 Rolar Crane Power Circuit Relocation

| Approximately 200 feet of the polar crane power supply cable is located in the
cut area of a T.it 2 steam ;enerator doghouse enclosure wall. To eliminace
.this cable as a cut interference and at the same time provide maximm
availability of the polar crane, the cable will be permanently relocated prior
to the start of the steam generator repair pro}ect. The entire cable, from
the contaiment penetration connection up to the crane, will be replaced to
avoid splicing. The rerouted ;ev cadble is oé approximately th? same lengtg as
the existing cable and therefore will not significantly increase the permanent

combustible fire loading ir the containment building. The rerouted cable will

be mounted to the walls per Seiszic Class I requirements.

3.4 Post Shutdown Activities
3.4.1 Containment Preparations
3.4.1.1 Reactor Vessel

Prior to the start of repair project the reactor will be defueled. The upper
internals will be returned to the reactor vessel and the reactor vessel head

reinstalled. The missile shields will be reinstalled and a heavy steel work
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platfotnnvill be assembled over the refueling cavity. Lay-up procedures to

insure reactor vessel cleanliness, prevent foreign objects from entering the
reactor vessel, and minimize corrosion of the reactor coolant systenm will be

developed.

3.4.1.2 Pol;r Crane

The. polar crane is eqdipped with a 250-ton capaéicy main hoist and > ton
auxiliary hoist mounted on 2 single trolley. The polar crane possesses
suff%cient capacity to handle all major lifting requirements for the steam
generator project inside ccatainzent and can be rerated to a higher capacity

as required; however, rerating of the hoists is not anticipated.
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A complete inspection of the polar crane shall be conducted prior to its use
in the Steam Generator Repair Project. The inspection shall comply with the
requirement of ANSI B30.2.0 - 1976, "Inspection." A load test of the polar
crane is not required, since the crane has not been extensively‘repaired or
altered. As a result, the benefits accrued from the initial load test remain

in effect.

After completion of the Stean Generator Repair Project the polar crane will
undergo an inspection to determine its fitness for normal service. This
inspection shall also meet or exceed the requirements of ANSI B30.2.0 - 1976,

Section 2-2.1.

3.4.1.3 Miscellaneous Hoisting Equipment Inside Containment
Miscellaneous hoisting equipment will be required inside the containment area
to handle general lifting without utilizing the polar cranes. Options to

provide this hoisting equipment are being evaluated.

3.4.1.4 Laydown Space Provisions

The elevation 652'-7 1/2" floor area in the containment can be used for
laydown as leng as the live load limits for the floor system are not exceeded.
Any potential laydown area in which there is a question about live load limits

or about specific equipment laydown will be reviewed by the AEPSC Structural

Design Section.
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 the refueling cavity in the containment building, through the equipment hatch

3.4.1.5 Steam Generato: Transfer Platforms

A temporary steel transport deck will be built at elevation 654'-9 3/4" over

and into the auxiliary building in the area between the Unit 1 and Unit 2
equipment hatches. This deck will be designed, fabricated and erected

pursuant to the requirements of the American Institute of Steel Construction

Code (AISC) eighth edition. The deck will be classified as a n%n-seismic

structure.

3.4.1.6 Containment Ventilation

The containment ventilation system to be used during Steam Generator Repair
Project will consist of a combination of existing and temporary systems. The
existing containment purge supply and exhaust system will be used continually
during construction to keep dust and contamination levels down and to provide
heating for the containment during the winter. Mechanical cooling will be

added to the purge supply systenm.

3.4.1.7 Electrical Power

Power for repair activities within containment will be provided by using the
Donald C. Cook Unit 2 Reactor Coolant Pumps Motor power circuit(s). Each
motor (Quads 1, 2, 3 and 4) has an electrical power circuit rated
approximately‘6MVA (3 phase, 60 hertz, 4kV). One or all of these 4 circuits
may be used depending on a detailed plan of actual construction loads and
power distribution requirements. As an alternative to the RCP power circuit
as a temporary source, the pressurizer heater circuits or a source from 1l

outside containment may be utilized.

3.4.2 Removal of Concrete, Structural and Equipment Interferences

3.4.2.1 Mechanical Equipment

Steam generator snubber removal is covered under Section 3.4.2.9.
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"There are currently four upper containment ventilation units above the steam

generatoxr doghouse enclosures. All the units will have to be either removed
from containment or moved out of the way of the-concrete removal operations.
Piping to be removed is described in Section 3.4.2.4. The units removed will

be stored in a secure area until reinstallation.

3.4.2.2 Platforms

Adjacent to the steam generators, there are several levels of acéess platforms
supported by steel framing bolted or welded to embedments in the reinforced
concrete steam generator doghouse enclosures. To provide access for steam
generator component removal, these platforms will be dismantled and stored

temporérily.

Prior to removal, all members shall be physically piece-marked and inventoried
to facilitate re-erection after the repaired steam generator components are in
place. All pipes, conduits, cabling or ducts attached to the platforms or

framing will be removed prior to platform dismantling.

Removal will be performed by unbolting or cutting in accordance with approved
procedures and specifications by qualified pefsonnel. Dismantled platform

members will be removed from the containment, and stored in a secure area.

3.472.3 Reinforced Concrete

Portions of the reinforced concrete steam éenerator doghouse enclosure will be
removed to provide access for steam generator component removal. The extent
of the concrete removal necessary is illustrated in Figure 3.4-1. Removal of

/
the reinforced concrete will be performed in accordance with approved

procedures and specifications, including management of airborne particulates.

The removal will be performed in two phases as described below.
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Phase I ) '

This phase involves cutting the concrete -steam generator doghouse
enclosures in sections to provide an opening as shown in Figure 3.4-1,
The opening will require the removal of a portion of the top slab over
the steam generator doghouse enclosure at elevation 695'-0" and a portion
of the steam generator dogh;use enclosure wall down to elevation 663'-0",
Once cut, each section (approx. 40 tons) will be moved out of the
containment-through the equipment hatch and out of the auxiliary
building. The sections will be surve&ed for contaﬁinati;n and disposed
of based on the results of the survey. This phase of removal will leave

the remaining concrete with a smooth surface with reinforcing bars cut

flush with the surface.

Phase IX

This phase involves removing concrete to expose the existing reinforcing
bars to allow mechanical splicing (cadweld) of new bars to existing bars,
Removal will be performed in a manner that will not affect the stryctural
capacity of the existing bars, will insure adequate bonding and will
provide a keyway to transfer shear stresses. Provisions will be made to
manage debris created during this phase and collect ali concrete removed.

The concrete removed will be surveyed for contamination and disposed of

based on the results of the survey.

3.4.2.4 Piping Systems Removal

Removal of the main steam and feedwater lines is addressed in Section 3.5.1.1.
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Piping connected to the steam generator will be cut back as required to permit

access and capped to prevent contamination. Piping designated for reuse will
be physically piece-marked,  and inventoried to facilitate reinstallation.

Piping designated for reuse will be maintained in a clean condition.

3.4.2.5 Instrumentation

Sensing lines will be cut back as reéuired Fo‘perﬁit access and cappeq to
prevent the épread of contamination. Cutting methods will be‘seiected to help
reduce the possibility of debris entering the lines. Appfoved pr;cédures
and/or specifications on cleanliness criteria for these lines will be

followed.

Instruments-requiring removal will be disconnected as they would be for
maintenance and stored in accordance with approved procedures and/or

specifications. -

3.4.2.6 Cable and Conduit Removal and Storage

Cable in the affected areas will be removed back to an existing splice or
terminal point. After the cables have been removed, conduit and cable trays
will be removed as required. As tﬁe items are removed, tags will be placed on
each piece of equipment clearly identifying the item. AEPSC Specification
DGCEE-400-QCN, "General Instructions for On-site Storage of Electrical

Equipment,” will be used as guidance for storing the equipment:
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Some circuits of the follovink systens will be temporarily disconnected and/or

renoved:

o Flré Detection

o Cormunication

o Stean Generator Process Iéstrumentacion

° Contaimment Ventilation

o Fuel Handling . | »
o Hydrogen Recombiner

o 600 V Non-Ess Dist. & 120/208 V Lighting

o Seismic Instrumentation -

Equipment determined to be essential during the Steam Generator Repair Project
will be relocated, and/or its cable, condui:, and cable trays will be

re-routed as required to maintain the equipment in'proper operating condition.

3.4.2.7 Heating, Ventilation and Air Conditioning Ductwork
Ductwork in the removal pathway will be removed or temporary relocated. Duct
pieces removed will be cleaned, marked and placed in temporary storage outside

containment until needed for reinstallation.

3.4.2.8 Stean Generator Insulation

The existing steam generator metallic insulation will be reused. The outer
dimensions  of the replacement steam generators duplicates the original steam
generators, although some insulation sections will r;quire modifications to
accommodate the additional hand holes and irspection ports. Sections of
insulation shall be removed, cleaned, wrapped in plastic bags and stored in
strong tight containers. These containers will be stored outside cont;;nzenc
off the ground and protected froz the weather. Sequence of removal and
storage location will be documented to facilitate installation. Those

.
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sections requiring modifications will be stored separately to allow rework
prior to installation. The criginal equipment supplier, Diamond Power
Speciality Corp..uvill proviZe procedures and technical supervision for

fnsulation removal, storage, modifications and installation.

3.4.2.9 Seismic Restraints Removal

The steam generator snubbers will be renovgd to provide access for handling
and novement of the steam gcmerators. -In addition, the pipe whip restraint at
the main steam pipe will alss be removed.

co ' [

Removal and storage of the ;zubbersAand restraints will be in accordance with
approvedrprocedures and/or szecifications. Snubbers are periodically removed
for 1SI testing and off-site disassembly and inspection by an independent
laboratory. Removal and rei=zstallation procedures will be similar to those

established for the periodic inspections. \

3.4.2.10 Fire Sensors

Therrmistor cable tray fire sensors will be pulled back where they extend
beyond removed cable tray seztions. These sensor circuits will remain in
service during the stean generator project and will be reinstalled in

accordance with approved procedures.

3.5 Steam Generator Xemoval Activities
3.5.1 era cut ) ‘ i
3.5.1.1 Feedwater ard Ma" . Steam Line Piping Cuts

The feedwater anu zain steam lines will be mechanically cut in two places.

. AN
The location of the cuts, thet equipment to be used, and th: method of cutcting
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will be developed by the contractor and suﬁject.to approval by AEPSC.
Standard industry practice and equipment will be employed to perform the pipe

cuts. Cut locations are illustrated in Figure 3.5-1.

3.5.1.2 i Reactor Coolant Inlet and Outlet Piping Cuts

The reactor coolant inlet ;nd outlgt piping will be disconnected from the
steam generator by a single cut on each steam generator primary nozzle. Cut
location, equipment and methodology will be developed by the contractor and
subject to approval by AEPSC. Standard industry practice and equipment will
be employed to perform the pipe cuts. Cut locations are illustrated in Figure
3.5-1. After cutting, a circular steel plate will be welded on each steam

generator primary mnozzle.

3.5.1.3 Steam Generator Shell Cut

An oxy-fuel cut, located approximately as shown in Figure 3.5-1, will be used

_to remove the upper shell assembly from the lower assembly. Cut location,

equipment and methodology for cutting will be developed by the contractor and
subject to approval by AEPSC. Technical advice will be provided by the

L

original equipment manufacturer, Westinghouse.

3.5.1.4 Steam Generator Wrapper Cut

An oxy-fuel cut of the tube bundle wrapper plate will be made after cutting

the exterior shell. Cut location, equipmentdand methodology for cutting will

be developed by the contractor subjéct to AEPSC approval. Technical advice

will be provided by the original equipment manufacturer, Westinghouse.
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~ trunnions with slings, and the slack remd;ed from the slings.

3.5.1.5 Cleanliness Requirements During Pipe Cuts

Approved procedures and/or specifications will be followed by the contractor
during all cutting operations to prevent debris or cutting chips from entering
Piping systems or the reusable pipe sections and to maintain overall
cleanliness, .Where possible, dams will be employed in piping systems to
minimize ingress of cutting chips or slag. Where dams cannot be used, cutting
methods which will minimize chips on the final parting cuts will be
considered. After all cutting operations, the system piping and removed

sections will be cleaned and capped.

Approved procedures and/or specifications will incorporate the requirements of

N45.2.1-1973 and Regulatory Guide 1.37, March 1973.

3.5.2 Removal and Handling of the Steam Generator Upper Assemblies

Upper Assemb
Temporary laterals support will be attached to the fop of the lower assembly ‘
to stabilize the steam generator before the removal of the steam generator

upper lateral supports.

After the piping attached to the upper assembly has been restrained and cut
and the lifting trunnions bolted to the upper assembly, a lifting beam
attached to the main hook of the polar crane will be lowered into position

above the upper assembly trunnions. The lifting beam will be connected to the
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The upper assembly will then be cut from the lower assembly above the
centerline of the existing transition cone girth weld. After completion of
the cut, the polar crane will éupport the entire weight of the upper assembly.

The upper assembly will be raised vertically until it clears the steam

generator enclosure horizontal wall cut. It will then be moved horizontally

through. the opening in the enclosure wall.

Upon clearing the enclosure wall the upper assembly will be lowered into a
horizontal position and placed on low profile saddles. After the upper
assembly has been secured to the saddle and the saddle placed on rollers, the

upper assembly will be winched through the equipment hatch.

Once the upper assembly is through the Unit 2 equipment hatch and resting on
the transport deck in the auxiliary building between the Unit 1 and Unit 2
equipment hatches, the upper assembly will be attached to the auxiliary
building bridée crane. The upper assembly will then £e lifted, rotated and
moved in a southeast direction until it has passed the southwest corner of the
spent fuel pool. After the upper assembly has passed by the southwest corner
of the spent fuel pool it will be oriented in an east-west direction and moved
to the eastern edge of the elevation 650’ floor. The upper assembly will be
oriented to a north-south direction, lowered to elevation 609!, loaded onto a
transporter and moved to the Unit 2 turbine building crane bay for )
refurbishing. Space requirement evaluations are still being conducted and if

possible, one or more of the upper assemblies will remain in the containment.

-65- Revision 1




S

The movement of an upper assembly from a doghouse enclosure to the auxiliary
building crane bay is illustrated in Figures 3.5-2, 3.5-3 and 3.5-4., These
figures illustrate the planned pathway and one of the rigging options

currently under evaluation. Detailed rigging procedures and methods will be

developed by the contractor and approved by AEPSC,

3.5.3 Removal and Handling of the Steam Generator Lower Assemblies
(Lowexr Assembly) -

Upon removal of the upper assembly from the steam generator doghouse
enclosure, a circular steel plate shall be welded to the top of the lower
assembly as a radiation contamination barrier. The lower assembly will then

be cut free of all remaining piping.

A lifting assembly connecting the main polar crane hook to the lower assembly

will be installed.
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After the lifting asseably is installed, the crane shall take the weight of

" the lover assembly while the lower assembly is still supported by the
temporary lateral support and the steam generator support columns. The
temporary lateral support will be removed and the lower assembly then lifted

slightly off its support columns.

The lower assembly shall be raised until the lifcinguasseubly'is approximately
2'-0" belov the underside of the steam generator doghouse enclosure roof and

" then moved horizontally until ié is vithin approximately § inches of the
opening in the steam generator doghouse enclosure wall. It will be lifted
again until the bottom of the lower asse;bly clears the horiz&ntal wall cut.
It will then be moved horizontally out of the steam generator enclosure.

After clearing the steam generator doghouse enclosure a downending fixture
will be attached to the steam'generator lower assembly and {t will be lowered

onto a set of lov prqfile saddi~s. After the lower assembly has been secured

to the saddles and the saddles have been placed on rollers, the upper assembly .

will be winched through the equipment hatch.

Once the lower assembly is ;hrough the Unit 2 equipment hatch and resting on
the transport deck in the auxiliary building between the Unit 1 and Unit 2
equipnment hatches, it will be attached to the.tandem auxiliary building bridge
cranes. The lower assembly will then be Lifted; rotated and moved in a
southeast direction until it has passed the southwest cormer of the spent fuel
pool. After the lower assexbly has passed by tge southwest corner of the
spent fuel pool it will be oriented in an east-west direction and moved to th:
eastern edge of the elevation 650° fioor. At the eastern edge of the
elevation 650° floor, the lower assezbly will be moved out into the railroad
bay and oriented in a north-south direction, lowered to the 609’ elevation and
secured to a wheeled transporter. The lower assembly wili th-n be transported

¥
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through the auxiliary building north roll-up door to the temporary on-site
steam generatof storage facility via the plant access road and existing haul
road. There, the lower assembly will be placed in the temporary on-site steam
generator storage facility and off-loaded from the transporter. The movement
of a lower assembly from a doghouse enclosure to the auxiliary building track
bay is illustrated in Figures 3.5-5, 3.5-6, 3.5-7 and 3.5-8. These figures
illustrate the planned pathway and one of the rigging options currently under
evaluation. Detailed rigging procedures and methods will be developed by the

contractor and approved by AEPSC,

3.6 Installation Activities

3.6.1 . Handling and Installation of the Replacement lower Assemblies
(Lower Assembly) .

The replacement lower assembly will be moved from the storage area to the
auxiliary building track bay at elevation 609’'-0" on a wheeled transporter.
The lower assemblies willlbe transported into the steam generator doghouse

enclosure using the reverse of the procedure described’in Section 3.5.3.

The replacement lower assembly will be lowered onto the original support
columns, positioned for fit-up and welding. The lower assembly will be
secured in place by temporary restraints located on the upper part of the
shell to prevent movement during subsequent operhtions involving welding of
reactoxr coolant pipe and attachment of the upper assembly. Weld preparation
on the steam generator lower assembly nozzles will be performed by the
manufacturer. Detailed rigging procedures and methods will be developed by

the contractor and approved by AEPSC,
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3.6.2 Handling and Installation of the Upper Assemblies (Upper Assembly)

Prior to installing the upper assembly, rework will be performed on the

internals and shell. The general work scope, some of which is shown in Figure

2.2-1 and 2.2-2, is as follows for each upper assembly:

o Install new top hat assemblies on each of the three existing swirl vane
primary moisture separators.

o Install additional drain piping from:the secondary moisture separators.

o Install new feedwater ring with Inconel J-nozzles.

o Weld prep the wrapper plate.

o] Weld prep the edge of the upper assembly shell plate to be joined to the
lower steam generator assemblieé.

o Weld prep the feedwater nozzle and steam outlet nozzle.

<] Weld prep instrumentation taps.

All work to be performed to procedures, developed by the contractor and
approved by AEPSC utilizing Westinghouse instructions, specifications,

drawings and technical direction.

’

. The steam generator upper assemblies will be moved from their temporary

storage locations into the steam generator doghouse enclosures using the

reverse of the procedure described in Section 3.5.2.

The upper assembly shall be moved through the enclosure wall opening and
positioned over the replacement lower assembly. The upper assembly will be
positioned to align with the lower assembly transition cone and the feedwater
pipe elbow. Detailed procedures and methods for rigging and reattachment of
the upper assémbly and wrapper plate will be developed by the contractor and

approved by AEPSC. The shell weld will be ASME Code stamped.
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3.6.3 Installation of Major Piping Components

The reattachment of all major piping i.e., main steam, feedwater and reactor

coolant, will be performed based upon proceduxes and methods developed by the
contractor and approved by AEPSC. The sequence of piping installation will be
done in a manner that insures proper alignment and that reduces the

possibility of damaging the feedwater elbow thermal sleeve.
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For other, miscellaneous piping systems (e.g., blowdown and instrumentation),

approved pr&cedures and/or specificatiéns will be used to perform the

installation.

3.6.4 Installation of Concrete, Structural and Equipment Interferences

All concrete, structural and equipment interferences will be reinstalled to

meet original design configurations and installation requirements.

3.6.4.1 Mechanical Equipment Installation -

As stated in Section 3.4.2.9, snubbers are periodically removed for inspection
and subsequently reinstalled. Approved procedures an&/or specifications will
be followed during this reinstallation.

After the steam generator dogho;se enclosures are restored, the upper
containment ventilation units will be placed back in their original locations

and the piping and electrical connections will be reconnected.

Pipe whip restraints will also be reinstalled according to approved procedures

and/oxr specifications.

3.6.4.2 Platforms

When the new steam generator components are in place and the steam generator

doghouse enclosure concrete has been replaced, the platforms will be removed

from the secured storage area and re-installed in their original locations in

accordance with approved drawings, procedures and specifications.

3.6.4.3 Reinforced Concrete
When the new steam generator components are in place and the steam generator
doghouse enclosures can be restored, new reinforcing bars will be mechanically
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spliced (cadwelded) to the existing bars previously exposed and new concrete

poured to restore the steamlgenerator doghouse‘enclosure to its original

condition. New embedments will be installed, replacing those removed with the
concrete, to facilitate re-installation of élatform support framing and other
supports as required. All work will be performed by qualified contractors in

accoxrdance with approved procedures and specifications.

3.6.4.4 Piping Systems Installation
The contractor, with AEPSC approval, will develop fit-up and welding
procedures for main steam, feedwater and reactor coolant piping installation.'

Miscellaneous piping systems will be handled by procedures approved by AEPSC.

3.6.4.5 Instrumentation

Instrumentation and sensing lines removed dﬁring the repair process will be

installed per contractor’s procedure in accordance with approved procedures

and specifications and AEPSC specifications. Normal calibration and channel
functiona% tests will be performed prior to returning the instruments to

service, .

3.6.4.6 Cable and Conduit Installation

Installation of cable and conduit will be performed as req&ired by .approved
procedures. Electrical components and materials will be qualified and
approved for the environment and service in which they are used. Installation
details, testing and check-out will be in accordance with AEPSC Electrical

Engineering Division Specifications.

3.6.4.7 Ductwork
Ductwork pieces removed due to interferences will be replaced after the steam

generator is placed, and the concrete work completed.
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3.6.5 Welding Code.sl Processes and Materials

Reinstallation of piping will be performed in accordance with the ASME Boiler
aﬁd Pressure Vessel Code, Section III (1983 Eéition plus Addenda through
Summer 1984) and Section XI (1983 Edition plus Addenda through Summex 1983).

The piping system will be reinstalled in accordance with FSAR criteria.

Reinstallation of the steam generator shell weld will be performed in
accordance with the above referenced Code Sections IiI and XI.

Postweld heat treatment practices, typical of that used at the Turkey'Point,
Surry, and Point Beach plants during steam generator repairs, will be used for

the Donald C. Cook Unit 2 repair project.

The repair project methodology does not involve any field-welded joints
between clad components. The steam generator channel head cladding is applied
at the manufacturing facility. Safe ends are installed on the inlet and
outlet reactor coolant nozzles at the manufacturing facility to facilitate
field welding of the nozzles to the stainless steel pipe fittings without the
need for stress relief heat treatment. Therefore, there will be no welding,

cutting, or stress relief heat treatment effects of clad components.

Table 3.6-1 provides a tabulation of the welds anticipated to be performed

during the repair project along with welding and NDE requirements.
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STEAN GENERATOR REPAIR WELDS

-

»

oUISI0E WALL LT ..
vILD MATERTAL ota.t . . JOINT process? FrLLend PREKEAT POSTNEAT WILD FINISN  word
: e d d 4
feecwater ) :
“Nozzle to SAS08,C1-2 16 0.843 single Vv GTAW-r ER70S-2 250 1100-1200 Grind to /T 1/3
e{bov $SA234, W00 35-40° withaut  SMAW-f €7018 thr ) resove weld  fitl pt
backing ring Above 600 ripple RT firel
(flat root) heat & cool ' 914
400/hr
tlbow to SAZ34,\P8 16 0.843 Single v with AV €018 0 1100-1200 As welded R?, N7
reducer backing ring GTAW ER708-2 1 he i
or cop . Above 600
heat & cool
400/he
Reducer to SA234,W8 14 0.705 single V with AV e 18 50 None As welded RT, N7
Pipe $A106,8 backing ring GIAY ER708-2 .
cap '
Liner $A106,8 12-3/74 0.3 single Vv GTAV-r €R70s-2 %0 “None As welded V-1, 1
sy-f £7018
§§ V(‘!SN _ ‘
Trangition $A508,C1-3 175-374 3.62 Oouble v SMAW- P £9018-M or 50 1100- 1200 Grind for /T,UT, 8|
cone to plate to 333, A, modified 43AY, £8018-C3 2hrVa UT exam PT or NT
ci-1 backgouge G or & matching Above 800
FCAW wire EBINIY hest & cool
110/hr
Vrarper plate SA285,C 124.2 3/8 Single V wo PV or 7018 0 None orind flush N7
and misc. non becking GTAW ERT08-2
press comp (flat rc_m)
Misc Connections  SAS08,C1-1s to >1-1/4  Socket AW or E7018 S0 None As weldod nr
o Blowdown SA105, red. to 2.5 to GTAY ER70s-2
$A208,8 pipe 2 ’
o Orain SA106,8 1 =
o Levet SA104,8 374 .
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TABLE 3.6-1 (cont’d.)

STEAN CEWERATOR REPAIR WELDS

QUTSIDE WALL ningem
VELD KATERIAL oia. Y Im.  w. JOINT process? FILLERS PREKEAT POSTHEAT w0 Finisn  aoed
ot o
Main Steam
o Nortle to $AS08, Ct-2 32 1-1/8 single v SMAV. B/ €7018 50 1100-1200 As welded RT, N1
elbou or to SA234, WS 35-40° with 1hr5m
elbow to becking ring GIAW Above 600
elbow cep heat & cool
3
0 Reducer to SA234, W8 or 32/30 1-1/8 single v SMAY B/R €7018 250 1100- 1200 RY, NI
elbow or pipe SA15S, C1-1, 35-40° with GTAW Thr15n
Gr-xc70 becking ring cop Above 600
, heet & cool
350/nr
Reector Coolent .
Elbow to SA3SY, Crim 110 2.08 Single v GTAM-r €r308 50 None Grind & (IRUNRAS
$G noztle to E308 weld flat root suY-f €308 ] polish with
overlasy on or 340 grit
carbon steel Auto En308 or finer
GTAM/QWANY-f

1. Outside diameter except as noted.

?. welds shall be made anvi qualified in sccordance with the requiresents of AW Code Sections 111 end IX.
Austenitic stainless steel 12 meet delta ferrite requirement

3. Veld filler metals and etectrodes to be ordered In accordence with ASNE Code Section 11, Part C.

tn ASKE Code Section 111, NB-2433,

Covered electrodes to meet aralysis tests of ASME Code Section 111, N82420.

4. WOE to be in accordance with ASME Section V with scceptance stendsrds in sccordence with ASKE Code Section II1.







‘3.7.1.1 ‘Tests

3.7 Post Installation Activities

3.7.1 Tests, Inspection and Cleanup

The repair of the steam generators in the Donald C. Cook Unit 2 will have
minimal impact on existing equipment except for the steam generators and their
associated piping and instrumentation. The objective of the testing program
will be to assurxe that the plant is returned to safe and reliable full power

operation.
Both the primary and secondary sides of the steam generators will be pressure
tested in accordance with applicable codes.

Thermal expansion of the reactor coolant system will be measured to verify

that the steam generators can expand and contract without obstruction. Where

‘necessary, clearances will be adjusted to allowable limits.

4

Calorimetric test to verify adequate reactor coolant flows will be conducted
in accordance with appropriate technical specifications.

—r .
Reinstallation of affected instruments will be verified. Appropriate

functionality tests will be performed on affected instruments.

Restoration of electrical wiring and cables will be verified and appropriate

functionality testing performed.‘

Thermal performance testing will be conducted as necessary to verify the

thermal performance parameters of the repaired steam generators.
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Steam generator water level stability testing will be performed to verify

stability of automatic level control system.

3.7.1.2 Inspection

Baseline inservice inspection records will be established to meet ASME Code
Section XI requirements. These records will include 100% eddy current tube
examination. Field radiography of the main steam and feedwater lines along
with ultrasonic testing of the primary reactor coolant pipe and steam

generator welds will also provide baseline inservice inspection records.

3.7.1.3 Cleanup
Work areas within the reactor coolant system will be sealed prior to
commencement of repair activities, and then thoroughly cleaned before being

returned to service to minimize the need for flushing.

The primary side of each steam generator channel head will be inspected. Any
dirt and debris will be removed prior to return to service. The secondary
side of the steam generators will be inspected before being returned to

service and thoroughly cleaned to remove debris or foreign objects.
3.7.1.4 Return-To-Sexrvice Testing

Sixty days prior to the start of return-to-service testing, the program for

such testing will be submitted to the NRC for their review.
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3.8 Radiological Protection Program

3.8.1 Project Radiation Protection/ALARA Plan Summary

3.8.1.1 Introduction

Because projects of this type have the potential for individual and collective
radiation exposures beyond that of other routine maintenance, AEPSC will
provide a separate Radiation Protection/ALARA Plan and organization apart from

the Donald C. Cook Radiation Protection Group to provide the specialized type

THIS SPACE LEFT INTENTIONALLY BLANK
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of planning and coverage required. The program description that follows
provides a summary of the Project Radiation Protection/ALARA Plan and

associated radiological control measures unique to the project.

AEPSC has recognized the importance of keeping the individual as well as
collective man-rem to As Low As Reasonably Achievable (ALARA). This
commitment by AEPSC has been demonstrated in the company’s .ALARA policy

5

statement which states:

"It is our objective to achieve a rating of ’'above average,’ the highest on
the scale of nuclear plant measurement, as assessed by the U.S. Nuclear
Regulatory Commission. To accomplish this it is essential that the Cook
Nuclear Plant be operated and maintained so as to maximize its operating
safety, efficiency, xreliability and economy of operations. We plan to do

this by:

Establishing, constantly improving and strictly adhering to a program
designed to minimize nuclear radiation hazards to personnel, with such a
program to include -- but not be 1limited to -- measures to reduce radiation
exposure to the level of 'As Low As Reasonably Achievable’ (i.e.,

ALARA)."

This commitment is further demonstrated by the development and
implementation of the Donald C. Cook Steam Generator Repair Project Radiation

Protection/ALARA Plan. The intent of this program is to keep the individual
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and collective radiation'exposures to ALARA levels by studying the tasksg,

procedures, work methods, surveys and evaluation of lessons learned from past
steam generator repair projects:

3.8.1.2 Project Radiation Protection/ALARA Plan

The Project Radiological Protection/ALARA Plan has been developed to meet
the requirements contained in 10 CFR 20, "?tandards for Protection Against

| Radiatiqn," and the guidelines established in NRC Regulatory Guides 8.8,
“Ihformation”‘Relevant to Ensuring TﬁatVOccﬁpation Radiation Exposures ‘gf
Nuclear Power Stations will be AS LOW AS IS REASONABLY ACHIEVABLE," and
8.10, "Operating Philosophy For Maintaining Occupational Radiation Exposures
AS LOW AS IS REASONABLY ACHIEVABLE." The policies and procedures set
forth in the Project Radiation Protection/ALARA Plan are consistent and in
accoxdance with both AEPSC corporate policies and existing Donald C.
Cook procedures. The Project Radiation Protection/ALARA Plan covers the

following areas:

o Project Radiological Protection/ALARA Organization
o Radiation Exposure Monitoring and Control

o Personnel Training and Qualifications

o ALARA Methods

o Facilities and Equipment

o Records, Reports, Documentation

o Radioactive Waste Management
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3.8.1.3 Project Radiological Protection Organization

The Project Radiological Protection/ALARA Groupﬁ(see Figure 3.8-1) will be
formed to provide ALARA engineering support and radiological controls for the
Steam Generaéor Repair Projeét. The Project Radiological Protection/ALARA
Group will be staffed by AEPSC, I&MECo and experienced contractor personnel
and will report to the AEPSC Project Health‘Physicist, who will have overall

responsibility for the ALARA and radiological protection coverage for the

"Steam Generator Repair‘Project.

The Radiological Protection/ALARA Group will be comprised of five support ifl
groups which report to the Project Health Physicist. The Project Health

Physicist has overall responsibility for the implementation and documentation

of the project Radiological Protection Program and reporﬁs directly to the

Project Site Manager. The support groups include:

o The Radiation Protection Group, which will be reséonsible for
implementing the Project Radiétion Protection Plan once the outage )
begins. ] This group will supply radiological protection technician
coveréée including task surveillance and monitoring in radiologically

controlled work areas.

o The ALARA Group, which will be responsible for radiological eﬁgineering

and evaluations required to maintain the project radiation exposure
consistent with ALARA principles. The group will review, evaluéte,
and approve the contractor'’s procedures, policies, training programs,

and work packages.
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o }The Dosimetr& and Records Group, which will coordinate 1nterna; and
external dosimetry functions, including TLD issue and reading, whole
body badging, extremity monitoring, electronic dosimetry, telemetric
dosimetry, and self-reading dosimetry issue, as appropriate. In
addition, they will be responsible for maintaining up-to-date exposure
information for both personnel and tasks involved with the project.
This group will organize the‘record system, input data, correlate and
distribute reports, and provide documentation to support the Project

Radiological Protection/ALARA Group.

o The Radiation Protection Support Services Group which will coordinate and
supervise all support services such as anti-contamination clothing
laundry services, respirator cleaning services, and tool/equipment

decontamination services.

o The Training Group, which wiil be responsible for the evaluation of
present training facilities and programs, preparation, implementation,

and supervision of the project training program.

The Project ALARA Committee will be used during the project. Its function
will be to provide a forum for discussion and evaluation of project related

ALARA and Radiation Protection concerns.

Thé repair contractor for the Steam Generator Repair Project will be an
important participant in the Project Radiological Protection/ALARA Program.
Pre-job planning, mockup training, worker dose control, scheduling, ALARA
method implementation, and radiological material control are some of the
areas in which the general contractor will work closely with the Project
Radiological Protection/ALARA Group.
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In addition, a Plant/Project interface document shall be implemented to define
zreas of responsibility, communications, control, and interface between the

Project Radiation Protection/ALARA Group and the P.ant Radiation Protection

Section. Regular meetings betweer meabers of these two groups will be held to

insure Adequate communications and dissemination of information.
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3.8.1.4 Radiation Exposure Control - Monitoring and Tracking
Health Physics practices and procedures for the Steam Generator Repair Project
will involve methods of both internal and external exposure control,

monitoring, and tracking.

"o Principal methods of external exposure control are designed to

lower individual as well as collective radiation dose and provide

accurate monitoring. These methods include:

- Radiation Work Permit (RWP) System - All work performed in a
radiation area will be governed by the RWP program. A

computerized RWP system will be used.

- Containment Access Control - A separate building for containment
access will be provided to control the flow of project personnel
into and out of the containment work areas (Figure 3.3-2 and

3.3-3).

- Shielding - Shielding in the containment will be designed by
thg repair contractor based on their special requirements (i.e.,
machine and equipment interferences), man-rem and cost benefit
analysis, and Project Radiological Protection/ALARA Group
requirements. All shielding designs will be reviewed and approved
by the Project Radiological Protection/ALARA Group for
radiological considerations-and by AEPSC Project Engineers for
engineering and code acceptability. Installation and removal of
shielding will be performed by a contractor using Project

Radiological Protection/ALARA Group approved procedures. Whenever
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shielding is put in place or removed, a new radiation survey of
the area will be performed before personnel are allowed to resume
work in the area. Specially engineered shielding will be
designed, constructed and installed in certain high radiation
areas where standard shielding would prove to be ineffective or

inefficient.

Worker Surveillance - Radiation Protection technicians will
provide continuous work surveillance in the containment and other
work areas by on-the-job dedicated technician coverage and/or
remote monit&ring by closed circuit audio/video systems. They
will keep workers informed of any changes to radiological
conditions, provide RWP updates, and ensure that workers are
using good health physics work practices. They will monitor
workers to ensure that they are in compliance with RWP
requirements and are following appropriate radiation protection

procedures.

Area postings - The containment as well as other work areas will
be poséed by the Radiation Protection Group in accordance with
regulations set forth in 10 CF% 20, "Standards For Protection
Against Radiation." 1In addition, low dose rate areas will be

conspicuously marked as approved ALARA waiting areas.

Core Configuratiop - The core will be unloaded and the fuel stored

in the spent fuel pool to help maintain doses ALARA.
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Steam Generator Secondary Side Water Level - Water level in the
secondary side of the steam generator will be kept as high as

possible as long as possible to provide additional shielding.

Decontamination - A program of decontamination will begin with
an initial containment.decontamination and will continue with an
on-going program stressing good housekeeping practices and, as
necessary, an area decontamination éffort. The respiratory and
clothing requirements will be kept as low as possible by
providing a decontamination program which will keep contamination

to a minimum, thus allowing more efficient working conditions.

Special ALARA Considerations - Evaluations of different work
methods, including tools and equipment, will be performed prior to
commencement of work. Additional evaluations will be performed

during and after the work to compare similar jobs and determine

- L tey

effectiveness of ALARA methods.

Dosimetry - Whole body badging, electronic dosimetry (remote
and self-reading), extremity badging and/or standard
self-reading pocket dosimetry will be used to monitor doses

during the project. TLDs will provide the official dose record.

Exposure Tracking and Trending - A computerized system will ,
be used to track individual tasks, personnel, groups, and

activities. This data will be used to evaluate the success of the

ALARA methods used and to recommend improveménts. The principle
function of the syséem will be to provide up-to-date man-rem and
man-hour expenditure data.
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Principalrmethods‘of internal exposure control are designed to insure

[N

that ingestion or inhalation of contaminates is ALARA. These methods

include:

- Initial Decontamination - Before the major work begins, a
thorough decontamination of work areas will be performed.

- Housekeeping - Contractors will be required to maintain their
work areas in a clean condition, including contamination levels.
Should surveys show an increase or unacceptable levels of
contamination, the area will be decontaminated to an acceptable

[y

level.

- Containments - Glove bags, ténts, and other types of containments

will be evaluated and used where necessary.

- Ventilation - Portable ventilation units will be used as
necessary to provide. local area ventilation. These wunits will
have HEPA filter systems installed and charcoal filter
capabilities. In addition, the existing containment
ventilation system will provide a slight negative pre;sure to

prevent any leakage of airborne contamination to the environment.

- Respiratory Protection Program - The Project Radiological
Protection/ALARA Group will adhere to Regulatory Guide 8.15,
"Acceptable Prograﬁs for Respiratory Protection," and approved
procedures and will first investigate alternate meth;ds for

reducing airborne concentrations of radioactive materials
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prior to recommending the use of respiratorsAas a control
technique. A respiratory training and fit program will be used

to insure proper usage and protection.

- Bioassay Program - A program will ge implemented to confirm the
adequacy of theﬂfespiratory protection program and metﬁods by
., monitoring for intake ofiradioagtive matgrial.

3.8.1.5 Personnel Training and Q;alifications
Training will be conducted for on-site personnel involved in the Steam
Generator Repair Project. Additions to the standard Nuclear General
Employment Training program will be made to reflect the special conditions
required by the project. Personnel working on the project will receive
further training in ALARA and Radiation Protection from the Project
Radiological Protection/ALARA Group. The type and degree of training received
will be dependent upon the type of work and management level of the personnel
attending. The Project Radiological Protection/ALARA Group will assist the
contractors with the preparation and monitoring of the mockup training to
ensure that workers are adequately prepared and knowledgeable in ALARA and

Radiation Protection techniques and procedures.

The Project Radiological Protection/ALARA Group will document and maintain
records of individuals receiving Radiation Protection/ALARA training or
retraining and will provide written and/or practical examinations to
demonstrate that the personnel have received and comprehend the program

objectives as presented.
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3.8.1.6 ALARA Methods

Special emphasis will be placed on cutting, machining, grinding, and wel&ing
methods. Use of methods or devices which provide a positive ALARA benefit
will be recommended to project management. In addition to those devices
mentioned above, closed-circuit television and robotics may be used to

minimize work time in high radiation or contamination areas.

3.8.1.7 Facilities and Equipment 7

Existing Donald C. Cook Plant facilities and equipment will be augmented
during the repair project. Additional equipment storage, persbnnel

change and decontamination, equipment decontamination, frisking, bioassay,
office, and lab facilities may be provided. Adequate additional personnel
contamination monitors and health physics survey/analysis ihstruﬁents will
be obtained for the project. In addition to the radiation protection

instrumentation, adequate repair and calibration facilities will be provided.

Additional respiratory and contaminated laundry facilities and/or services

may be acquired if necessary.

Closed circuit audio/video monitoring equipment may be provided to help
reduce exposure to supervisory, health physics, and craft personnel. 1In
addition, the video tape recordings of the tasks can provide training and

documentation as an aid to post-job and pre-job reviews.

3.8.1.8 Reports, Records, and Documentation
Reports will be generated to provide project management with survey data,
dose tracking/trending, and other information necessary to plan, schedule:

and manage this project from a radiological/ALARA viewpoint.
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A system will be established to document and store reports, studies, records,
correspondence, transactions, etc., generated by the Project Radiological

Protection/ALARA Group.

3.8.1.9 Radioactive Waste Management
A Radioactive Waste Management Program will be implemented for the project
which will include training, volume reduction techniques, Fadioactivg waste

handling and storage. (See Section 3.8.3).

3.8.2 ‘ ALARA Considerations .
3.8.2.1 Philosophy

The project ALARA philosophy depends heavily on several gain areas including
training, lessons learned, communications, and incentives. As previously
stated, the Project Radiological Protection/ALARA Gfoup is‘committed to a
thorough training program that is designed specificaily to address this type
of repair project and the individuals who make up the repair teém both
contractor and utility. An on-going study of past projecté in the industry,
not just steam generator repair, will continue throughout the planning phase.
Lessons learned from other utilit; and contractor projects will be
incorporated into our program. The Project Radiation Protection/ALARA Group
will provide sufficient documentation to be able to evaluate the program and
progress to determine lessons learned during the project. Several methods of
communications both formal -and informal will be provided for contractor and
utility project personnel to ask \questions, make suggéstions, and receive

feedback from Project Radiation Protection/ALARA Group management.
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3.8.2.2 Pre-Project Planning

During outageé prior to the start of the Steam Generator Repair Project,
walkdowns, inspections, and surveys will be performed to provide as much data
as possible for pre-outage planning. Material pathways, laydown and work
areas will be reviewed for electrical and mechanical systems and components
that will impede the repair effort and increase worker exposure. Existing
facilities and equipment will be evaluated to determine suitability for outage

needs.

3.8.2.3 Design Considerations
Although the replacement lower assemblies are similar to the original lower

assemblies, certain design changes provide a positive ALARA benefit.

<] All improvements to minimize tube degradation (described in Section
2.3.1) contribute to exposure reduction by reducing the extent and

frequency of required maintenance.

o The tube ends are welded flush with the tube sheet cladding, thereby
minimizing locations for crud buildup and reducing the radiation inside

the primary head.

o Forgings have been used for the transition cone and barrel section of
the lower shell assembly to reduce the number of welds required to be

examined for ISI, thus reducing man-rem expended for examination.
o The girth welds for the upper transition cone will now provide a flat
weld geometry and the weld knuckle will be eliminated thus minimizing ISI

requirements,
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o Various material improvements have been made including material in the

- 0 . feedrings, tubes, and other steam generator components to minimize
cobalt content, improve corrosion resistance, and provide for a longer

steam generator life while minimizing maintenance.

3.8.3 Generation and Disposal of Solid Radioactive Waste

The majority of the solid radioactive waste can be generally categorized as:

K Dry Active Waste (DAW) - This category of waste will include such items
as rags, plastic, metal shavings, paper, etc. The volume of this waste

shall be minimized using administrative controls, segregation and

compaction.
o Concrete - Some 10,800 cubic feet of concrete has been estimated to be
0 removed from containment for disposal during the Steam Generator Repair

Project. The majority of this waste will have minimal amounts of
contamination. The volume of this waste will be minimized to the extent

possible by using decontamination techniques in hopes that some or all of

it can be released unrestricted.

o Evaporator Concentrates - This is the residue of the decontaminated

radioactive liquids that could not be processed via ion exchange. This

waste will be solidified using acceptable methods.
o] Ion Exchange Media - This is spent ion exchange media resulting from the

dewatered or solidified depending upon acceptable practices,

. '

1
processing of radioactive liquid waste. This waste will either be
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The total volume and curie'cohtent of the radioactive waste estimated to be

generated during the Steam Generator Repair Project are given in the table

below. These estimates are based on existing volume reduction techniques at
the Donald C. Cook Plant, actual volumes of waste generated at other plants

during their steam generator repairs, and NUREG-CR-1595.

3

DAW 30,000‘ | 71.8 50

Concrete 10,800 | 25.8 <l

Evaporator Concentrates '

and Ion Exchange Media _1.000 2.4 2
Total 41,800 100.0 52

*all concrete assumed to be disposed of at a licensed burial facility for

conservatism.

After processing and packaging the solid radioactive waste, disposal at a
commercial disposal facility is desired, but on-site storage may be necessary.
On-site storage may be necessary due to the provisions of The Low Level
Radioactive Waste Policy Amendments Act of 1985. This Act restricts the
available disposal space allotted to the Donald C. Cook Plant. The Act does,
however, give DOE the responsibility of allocating additional space for
unusual maintenance, in which the steam generator repair should fall. DOE
procedures have not yet been developed, thus it is impossible to determine
whether the Donald C. Cook Plant would qualify for extra space. These issues
will be followed so that ample time will be available to determine waste

disposition prior to steam generator repair operations.
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3.8.4 Project Man-Rem_Estimate

Table 3.8-1 gives the estimated man-rem to be expended during the Donald C.

L]

Cook Unit 2 Steam Generator Repair Project based on the most accurate data
available at time of' submission. The man-rem estimate is based on three

factors:

o Doserate - This reflects an average work area doserate based on current
survey data and has been adjusted to take inté acéount sfeam generator
water level, placement of temporary shielding, removal of nearby source
material and any other plant specific conditions. Doserates used have
been compared with data from previous steam generator projects to arrive
at realistic doserates for comparable tasks, work conditions, and

methodology.

o Task Duration - Task duration represents the total man-hours estimated in “
the radiation area required to perform the task from initial preparation
to final completion. This does not include dress-ouﬁ, transit time nor
any other non-radiation area associated activity. Times are the sum of
all craft expected to work on that task. The durations used fér this

estimate are based on past steam generator projects, incorporation of

lessons learned, and anticipated work methodology.

o Work methodologyl - The particular method used to perform the tasks
greatly affects both the doserates and the task durations. The work
methodology for this estimate is based on past steam generator projects.
The final work methodology will be developed by the general contractor
who will actually perform the work and, because this contractor has not
been chosen at the time of this submittal, has not been incorporated into
this estimate.
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As an example of how the man-rem estimate was performed refer to Table 3.5-1,

line 16, Containment Protection, and the calculations shown below:

Task/Activity Description - Protect plant instruménts, equipment and
components from damage during the steam generator repair project. This
work would include identifying those items to be protected, installing
protective covers or barriers around these items, and removing the covers

when the project is completed.

Craft Involved - Primarily the work will be accomplished by electricians
for the instrumentation, and pipefitters for mechanical devices. To a

lesser degree, the carpenters and laborers will also provide man-hours.

Man-hours - It is anticipated that approximately 1133 man-hours are
needed to accomplish the task. This number was derived from past
projects actual man-hours and items requiring protection and adjusted to
reflect'the number and type of items requiring protection at the Donald

C. Cook Plant.

Doserate - The doserate is an average from recent surveys of 'the Donald
C. Cook Planﬁ Unit 2 in the general areas where these instruments, etc.
are located. In addition, these values have been compared to the
doserates found at other steam generator projects. Figure 3.8-2, "Unit 2
Steam Generator Enclosure, Piping, and Shell Plate Cut Locations and Dose
Rates," shows representative general area dose rates for Donald C. Cook

Unit 2 steam generators.
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Man-rem = Doserate X man-hours = 1133 x 4.3 = 4.8 man-rem. This

calculated number has been compared with the actual man-rem expenditures
at past steam generator repair projects and found to be reasonable (i.e.,
Point Beach, Exposure for Protection of Containment Components = 4.29

man-rem) .

W.P, = Work Package Number

This information appears on the man-rem estimate as follows:

Line#  Task/Activity Labor Man-hours Doserate Man-rem W.P.
(mrem/hr)
16 Containment protection el,pf 1133 4.3 4.8 1.7

Under the Labor column, the following abbreviations ,are used:

pf - pipefitter |
1b laborer ‘
op plant operations |
mt plant maintenance

smw sheet metal worker

cr carpenter

el electrician '
rp radiation protection

qc quality control

iw iron worker

oe .operating engineer

bm boilermaker

The estimate is broken down by phase, work‘package, and task. The phase
describes the primary type of work such as "Shutdown and Preparation" or
“Removal Activities." The work package breaks the estimate down into the

component, work area, or work classification such as "auxiliary building
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crane" or "S/G doghouse removal” and reflects the actual work packages

anticipated for the project.- The tasks are the actual work items such as

"Install Temporary Lights" or

The phases are:

Phase I  Shutdown and Preparation

Phase II Removal Activities .

Phase III Installation Activities

Phase IV Post Installation and Start-up

The Work Packages for the man-rem estimates are:

1.10

1.11
1.12
1.13

1.14

Temporary Facilities

Steam Generator Storage Building
Auxiliary Building Crane

Training

Distributive Operations

Containment Turnover

Temporary Containment Support Systems
Decontamination and Waste Management
Interference Removal

S/G Doghouse Removal

Steam Dome Removal

Lower Assembly Removal

Moisture Seé;rator Modifiqgtions
Lower Assembly Installation

Steam Dome Installation

S/G Doghouse Restoration
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1.17 System Integration and Doghouse Interior Restoration

1.18 Containment Restoration

1.19 Site Restoration

Table 3.8-2 gives the total estimated man-rem for the project.
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Figure 3.3-2
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Figure 3.3—3
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