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1.0 INTRODUCTION AND SUMMARY

1.1 PROJECT IDENTIFICATION

This Final Safety Analysis Report (FSAR) was originally submitted in support of the application
of the Georgia Power Company (GPC), herein designated as the Applicant, for a facility
operating license for the Edwin I. Hatch Nuclear Plant-Unit 1 (HNP-1) for power levels up to
2436 MWt under section 104(b) of the Atomic Energy Act of 1954, as amended, and the
regulations of the Atomic Energy Commission (AEC) set forth in Part 50 of Title 10 of the Code
of Federal Regulations (10 CFR 50). Pursuant to an application dated September 18, 1992, the
NRC issued operating license amendments on March 17, 1997, effective March 22, 1997,
designating Southern Nuclear Operating Company (SNC) as the exclusive operating licensee of
HNP. SNC has no ownership interest in HNP.

The HNP-1 is located at a site near Baxley, Georgia. The operating license was issued on
August 6, 1974, and commercial operation began December 31, 1975. The gross electrical
output of HNP-1 was ~ 813 MWe, which corresponds to a net output of ~ 786 MWe. The
HNP-1 facility operating license was revised to increase the maximum power level to 2763 MWH1.
The Technical Specifications (Appendix A to the operating license) were revised by Amendment
No. 214. Renewed operating license No. DPR-57 for HNP-1 was granted by the NRC on
January 15, 2002, in accordance with the provisions of 10 CFR 54. In Amendment No. 238 to
the Technical Specifications, the HNP-1 operating license was revised to increase the maximum
power level to 2804 MWi.

1.1.1 IDENTIFICATION AND QUALIFICATIONS OF CONTRACTORS

1111 Applicant Licensee

See subsection 1.4.2 of the HNP-2-FSAR.

1.1.1.2 Architect Engineer

See subsection 1.4.3 of the HNP-2-FSAR.

1.11.3 Nuclear Steam Supply System Supplier

See subsection 1.4.4 of the HNP-2-FSAR.

1114 Turbine-Generator Supplier

GE designed, fabricated, and delivered the HNP-1 turbine-generator, as well as provided
technical assistance for installation and startup of this equipment. GE has a long history in the
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application of turbine-generators in nuclear power stations which extends back to the inception
of nuclear facilities for the production of electrical power.
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The following definitions apply to the terms used in the FSAR:

A.

Engineered Safeguard

An engineered safeguard performs design functions that are required actions
(HNP-2-FSAR subsection 15C.2.3) to assure conformance with safety analysis
event acceptance limits for accidents (HNP-2-FSAR subsection 15.1.5).

Nuclear System

The nuclear system generally includes those systems most closely associated with
the reactor vessel which are designed to contain or be in communication with the
water and steam coming from or going to the reactor core. The nuclear system
includes the following:

Reactor vessel.
Reactor vessel internals.
Reactor core.

Main steam lines from the reactor vessel to the isolation valves outside
the primary containment.

Neutron monitoring system.

Reactor recirculation system.

Control rod drive system.

Residual heat removal system.
Reactor core isolation cooling system.
Emergency core cooling system.
Reactor water cleanup system.

Feedwater system piping between the reactor vessel and the first
valves outside the primary containment.

Low-low set relief logic system.

Pressure relief system.
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Power Generation

The phrase "power generation", when used to modify such words as design basis,
evaluation, and objective, indicates that the design basis, evaluation, or objective is
related to the mission of the plant, which is to generate electrical power, as
opposed to concerns considered to be of primary safety importance. Thus, the
phrase "power generation" is used to identify aspects of the plant which are not
considered to be of primary importance with respect to safety.

Power Generation Design Basis

The power generation design basis for a system states in functional terms the
unique design requirements which establish the limits within which the power
generation objective shall be met.

Power Generation Evaluation

A power generation evaluation shows how the system satisfies some or all of the
power generation design bases. Because power generation evaluations are not
directly pertinent to public safety, they are generally not included. However, where
a system or component has both safety and power generation objectives, a power
generation evaluation can be used to clarify the safety versus power generation
capabilities.

Power Generation Objective

A power generation objective describes in functional terms the purpose of a system
or component as it relates to the mission of the plant. This includes objectives
which are specifically established so the plant can fulfill the following purposes:

1. The generation of electrical power through planned operation.

2.  The avoidance of conditions which would limit the ability of the plant to
generate electrical power.

3.  The avoidance of conditions which would prevent or hinder the return to
conditions permitting the use of the plant in order to generate electrical power
following an anticipated operational occurrence, accident, or special event.

Safety

The word safety, when used to modify such words as design basis, evaluation, and
objective, indicates that the design basis, evaluation or objective is related to
concerns considered to be of safety significance, as opposed to the plant mission
which is to generate electrical power. Thus, the word safety is used to identify
aspects of the plant which are considered to be of primary importance with respect
to safety.
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Safety Design Basis

The safety design basis for a system states in functional terms the unique design
requirements that establish the limits within which the safety objective shall be met.

Safety Evaluation

A safety evaluation shows how the system satisfies the safety design basis. A
safety evaluation is performed only for those systems having a safety design basis.

Safety Objective
A safety objective describes in functional terms the purpose of a system or
component as it relates to conditions considered to be of primary significance to

the protection of the public. This relationship is stated in terms of radioactive
material barriers or radioactive material release.
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1.3 METHODS OF TECHNICAL PRESENTATION

1.3.1 PURPOSE

The purpose of this Final Safety Analysis Report (FSAR) is to provide the technical information
required by section 50.34 of 10 CFR 50 to establish a basis for evaluation of the plant with
respect to the issuance of a facility operating license.

1.3.2 RADIOACTIVE MATERIAL BARRIER CONCEPT

The relationship between plant behavior and offsite radiological effects is reflected in the design
of this plant; therefore, information presented in this report about a system or component is the
relationship of the system or component to the radioactive material barrier. Systems that must
operate to preserve or limit the damage to the radioactive material barriers are described in
detail. Systems that have little relationship to the radioactive material barriers are described in
only as much detail as is necessary to establish their functional role in the plant.

1.3.3 ORGANIZATION OF CONTENTS

1.3.3.1 Subdivisions

The FSAR is organized into 14 chapters, each of which consists of a number of sections that
are numerically identified by two numerals separated by a decimal; e.g., 3.4 is the fourth section
of chapter 3. Further subdivisions are referred to as subsections and then as paragraphs.

Section 1.6 presents a brief description of the plant. Chapter 2 contains a description and
evaluation of the site and environs, and supports the suitability of the site for reactors of the size
and type described. Chapters 3 through 13 present detailed information about the design and
operation of the plant. The nuclear safety systems and engineered safeguards are integrated
into these chapters according to system function (e.g., emergency core cooling, control), system
type (e.g., electrical, mechanical), or their relationship to a particular radioactive material barrier.
Chapter 3, Reactor, is cross-referenced to HNP-2-FSAR chapter 4, which describes plant
components and presents design details that are most pertinent to the fuel barrier. Chapter 4,
Reactor Coolant System, describes plant components and systems that are most pertinent to
the nuclear system process barrier. Chapter 5 describes the primary and secondary
containments. Thus, chapters 3, 4, and 5 are arranged according to the four radioactive
material barriers.

Chapters 6 through 13 group system information according to plant function (e.g., radioactive
waste control, emergency core cooling, power conversion control), or system type, (e.g.,
electrical, structures). HNP-2-FSAR chapter 15, Safety Analysis, provides an overall safety
evaluation of the plant which demonstrates both the adequacy of equipment designed to protect
the radioactive material barriers and the ability of the safeguard features to mitigate the
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consequences of situations in which one or more radioactive material barriers are assumed
damaged.
The general organization of a section that describes a system or component is as follows:

. Objective.

. Design basis.

. Description.

. Evaluation.

. Inspection and testing.
To clearly distinguish the safety aspects versus the power generation aspects of the system, the
objective, the design basis, and the evaluation titles are modified by the word "safety" or the
words "power generation" according to the definitions given in section 1.2. A safety evaluation
describes how the system satisfies the safety design basis. A power generation evaluation is
included when clarification of the safety and the power generation functions is needed.
Applicable supporting technical material is referenced within each section of the text.
The appendices discuss, and in some cases provide a reference for the nuclear safety
operational analysis, the Technical Specifications, the quality assurance program, the inservice
inspection program, the off-gas release rate limit calculations, and the various criteria used in
the design of the plant.

1.3.3.2 References

Refer to HNP-2-FSAR paragraph 1.1.8.3.

1.3.3.3 Tables, Figures, and Drawings

Refer to HNP-2-FSAR paragraph 1.1.8.4.

1.3.34 Numbering of Pages

Refer to HNP-2-FSAR paragraph 1.1.8.5.

1.3.3.5 Amending the FSAR

Refer to HNP-2-FSAR paragraph 1.1.8.6.
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1.3.3.6 Historical Information

Refer to HNP-2-FSAR paragraph 1.1.8.7.
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1.4 (Deleted)
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1.5 (Deleted)
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1.6 PLANT DESCRIPTION

1.6.1 GENERAL

1.6.1.1 Site and Environs

See subsection 1.2.1 of the HNP-2-FSAR.

1.6.1.2 Facility Arrangement

See subsection 1.2.2 of the HNP-2-FSAR.

1.6.1.3 Nuclear System

See subsection 1.2.3 of the HNP-2-FSAR.

1.6.1.4 Power Conversion Systems

See subsection 1.2.4 of the HNP-2-FSAR.

1.6.1.5 Electrical Power System

See subsection 1.2.5 of the HNP-2-FSAR.

1.6.1.6 Radioactive Waste Systems

See subsection 1.2.6 of the HNP-2-FSAR.

1.6.2 NUCLEAR SAFETY SYSTEMS AND ENGINEERED SAFEGUARDS

See subsection 1.2.7 of the HNP-2-FSAR.

1.6.3  SPECIAL SAFETY SYSTEMS

See subsection 1.2.8 of the HNP-2-FSAR.

1.6-1
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1.6.4 PROCESS CONTROL AND INSTRUMENTATION

See subsection 1.2.9 of the HNP-2-FSAR.

1.6.5  AUXILIARY SYSTEMS

See subsection 1.2.10 of the HNP-2-FSAR.

1.6.6 STRUCTURES AND SHIELDING

See subsection 1.2.11 of the HNP-2-FSAR.

1.6.7 IMPLEMENTATION OF LOADING CRITERIA

See subsection 1.2.12 of the HNP-2-FSAR.

1.6.8 COMPONENTS MANUFACTURED OUTSIDE THE UNITED STATES

A. The 2-in. and smaller nuclear service gates, globe, and check valves used in HNP-1 were
designed and manufactured outside of the United States of America (USA).

1.

2.

The forging material used in these valves was made in the USA.

The fabricator is Velan Valve Corporation-Montreal, Canada. Velan is a reputable
valve manufacturing facility in Canada that has supplied valves for nuclear jobs
throughout the USA. Velan was the first company to secure the N stamp from the
American Society of Mechanical Engineers (ASME).

All valves were designed in accordance with the ASME Draft Code for Pumps and
Valves for Nuclear Power in force at the time of the purchase order.

The quality assurance (QA) program adhered to during the fabrication was Velan's
ASME approved program developed in response to Bechtel's purchase
specification--Quality Control Plans--and other requirements outlined in the
purchase order of these valves. Velan was assigned responsibility for ensuring the
proper and complete implementation of the program. In addition, Bechtel monitored
Velan's compliance with the program through all phases of the fabrication. Bechtel,
along with the owner, reviewed and approved the QA program.

B.  There were only three components within the General Electric (GE) scope-of-supply
fabricated in part or in whole outside the USA. These components were all procured from
Byron-Jackson Pump Division of Borg-Warner Corp-Los Angeles, California. All
engineering and design were performed by Byron-Jackson in accordance with GE
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purchase specifications. The following is a breakdown, by component, of the fabrication
work accomplished outside the USA.

1. Reactor Recirculation Pumps

Because of a strike at the GE Foundry in Schenectady where the pumps were cast,
the pump cases were sent to the Canadian GE Co, Ltd in Scarborough-Ontario,
Canada, for weld repair and performance of the core closure welds.

a.  All materials for this work were procured in the USA.

b. Canadian GE Co's previous experience includes fabrication of various
components, e.g., pressure vessels, control codes, fuel handling devices, etc.,
for heavy water reactors built in Canada.

c. The codes and standards applied to this work were the applicable USA codes
and standards in effect at the time of purchase placement with
Byron-Jackson-Los Angeles.

d. The QA program adhered to during this work was the Byron-Jackson Pump
Division program developed in response to GE's purchase
specification--Quality Control Plans--outlined in the purchase order for the
pump. Byron-Jackson Pump Division--Los Angeles was assigned
responsibility for ensuring the proper and complete implementation of the
program. In addition, GE monitored Byron-Jackson's compliance with the QA
program through all phases of fabrication.

2. Residual Heat Removal (RHR) & Core Spray Pumps

These pumps were both fabricated and tested by Byron-Jackson, Ltd., a division of
Borg-Warner Corp-Toronto-Ontario, Canada.

a. All materials, with the exception of the minor attachment materials for the
RHR pumps, were procured from Canadian firms.

b. Byron-Jackson fabricated the primary coolant pumps for every nuclear
power plant in Canada (CANDU, PICKERING & BRUCE), in addition to
the fabrication of numerous auxiliary and secondary pumps for nuclear
applications.

c. Same as 1.c

d. Same as 1.d
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1.6.9 THE EFFECTS OF ACCIDENTAL SPILLS IN THE RIVER

No commercial barge traffic travels on the Altamaha River, and the nearest upstream industrial
plant is located near Macon. Therefore, if any appreciable amounts of corrosive liquids were
released into the river at industrial installations located upstream, they would be diluted upon
reaching the plant site to a point that no damage would occur.

Any oil reaching the plant intake structure would float upon the surface of the river, thereby
minimizing the amount sent through the service water system. The heat transfer surfaces of the
heat exchangers might be affected initially, but the heat transfer safety factor and the continual
flushing of normal service water flow would negate the effect.

1.6.10 ESSENTIAL PIPING AND DUCTING OUTSIDE OF STRUCTURES

Essential piping and underground ducts that interconnect the reactor building, control building,
diesel generator building and the intake structure are indicated in figure 1.6-1, and drawing
nos. H-11353 through H-11355. All of the piping and ducting penetrates the reactor building
either below grade or through adjacent buildings.

The functional capability for these penetrations is verified by the same method as for buried and
interbuilding Seismic Class 1 piping described in paragraph 12.3.3.2.1.2. Tornado-generated
missiles will not impair the functional capability of the duct runs and penetrations.

Control cables for equipment installed in the diesel generator building are installed in cable
ducts to the control building. Three underground reinforced concrete ducts and pullboxes are
designed for these cables. One duct contains control cables for one generator and one division
of redundant engineered safety feature (ESF) cables. The second duct contains cables for the
second generator and the second division of ESF cables. The third duct contains control cables
for the third generator.

Cables for HNP-1 and HNP-2 of the same ESF division are installed in separate ducts
connected to the same pullboxes. A concrete barrier is built into each pullbox to separate
HNP-1 and HNP-2 cables. Ducts for each division are separated from each other with a
minimum of 12 in. between the wall of the pullbox and the adjacent duct. Since each division
duct run contains cables for both HNP-1 and HNP-2, a duct section for Unit 2 exists between
two Unit 1 division ducts. This gives at least 6 ft of separation between ducts for division cables
of the same unit. Due to the spacing between ducts and pullboxes, it is thought that a tornado
missile, assumed to be a single timber or beam, cannot damage cables of both ESF divisions.
Additionally, there is a minimum of 18-in. ground cover over the reinforced concrete duct, which
provides protection against tornado missiles. This protection was confirmed by calculations
using the modified Petry formula. The most severe tornado missile was postulated to be a
12-in. x 4-in. x 12-ft timber, which strikes the ground with a vertical velocity of 115 mph. An
additional missile was investigated that strikes the ground with a vertical velocity of 115 mph
and a horizontal velocity of 300 mph (strikes ground at an angle of 21 degrees and a velocity of
320 mph). For purposes of calculation, the ground cover was assumed to be sandy soil (a
conservative assumption). Additional investigating of intermediate angles showed the 21-
degree missile to be the worst case. Calculations showed that the vertical missile could only

1.6-4 REV 29 9/11



HNP-1-FSAR-1

penetrate 8 1/2 in. of sandy soil, as opposed to the 18 in. it would have to penetrate to strike a
duct. For the 21-degree missile to strike a duct, it would have to penetrate over 50 in. of dirt,
but calculations showed that it could penetrate only 44 in. of sandy soil. In these calculations no
credit was taken for deflection as the missile enters the ground. Additional protection for the
cables inside the duct is provided by the reinforced concrete of the duct, which has 4 in. of
reinforced concrete between the first row of cables and the top of the duct.

The pullboxes are designed to meet seismic conditions. Boxes installed in roadways have steel
cover plates designed for heavy truck traffic. Boxes installed out of traffic patterns extend 6 in.
above grade and have a cover of 1/2-in. aluminum tread plate with reinforced T-sections on the
bottom of the cover plate. Steel angles are embedded in the tops of boxes, and cover plates
are secured to the angles with bolts. Gaskets are installed between cover plates and the angle
frame.

Two Class 1 ducts, one for each ESF division cables are installed between the diesel generator
building and the reactor building and between the diesel building and the intake structure.
Nominal grade for areas between the diesel generator building and the reactor building and
between the diesel generator building and the control building is el 129.0 ft. The ducts from the
diesel generator building to the intake structure start at a grade of el 129.0 ft and slope to

el 110.0 ft at the intake structure.

The probable maximum flood level has been estimated at el 105.0 ft. (See HNP-2-FSAR
paragraph 2.4.3.5). The maximum wave crest above maximum flood level would reach

el 108.3 ft. (See HNP-2-FSAR paragraph 2.4.3.6.) Since all pullboxes have a gasket under the
cover, the pullboxes cannot flood from surface water. All pullboxes are installed above

maximum flood level, with the exception of two. |

One pullbox is installed on each side of the intake structure with the top at el 110.0 ft and the
floor of the box at el 103.75 ft. The centerline of the bottom row of conduits is located at

el 104.83 ft and the second row at el 105.38 ft. Since the pullbox cover has a gasket, spray
from water striking the structure during wave action above maximum flood level would not enter
and cause flooding of the pullbox.

At the maximum flood level, water could back up through the drain and flood cables in the
bottom row of conduits. Since the maximum flooding is highly intermittent and of relatively short |
duration, the problem of flooding should cause no problem for the cables.

Even if water can enter the pullbox through the drain, all conduits leaving the pullbox continue
upward. One set of conduit continues to the diesel generator building at el 130.0 ft, and the
other set continues to a pullbox above el 111.0 ft in the intake structure.

Water in the pullbox cannot follow the conduits causing damage to electrical equipment.
Some ductbank pullboxes have submersible sump pumps installed to manage the

ground/rainwater seepage that enters them in an effort to prevent submerged/wetted cables
from occurring. All other pullboxes are manually pumped on a PM schedule.
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1.7 COMPARISON OF PRINCIPAL DESIGN CHARACTERISTICS

See subsection 1.3.1 of the HNP-2-FSAR.
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1.8 (Deleted)
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1.9 PLANT MANAGEMENT

1.9.1 ORGANIZATIONAL STRUCTURE

The Edwin |. Hatch Nuclear Plant (HNP) is operated by Southern Nuclear Operating Company
(SNC). The operating, technical, and maintenance staffs are employees of SNC.

The detailed HNP site organizational chart is shown in figure 13.1-3 of the HNP-2-FSAR. The
plant is under the direction of the vice president-Hatch, who has the authority and responsibility
for the safe operation of the plant. The vice president-Hatch reports to the SNC chief nuclear
officer.

1.9.2  TRAINING

The operating, maintenance, and technical staffs receive extensive training and instruction in
academic subjects and practical operations. These instructions are given both within and
outside the plant to qualify the staff for their responsibilities and enable them to obtain United
States Nuclear Regulatory Commission operator and senior operator licenses, where required.
Detailed training plans are described in section 13.2 of the HNP-2-FSAR.

1.9.3 SAFETY RESPONSIBILITIES

SNC is responsible for the selection and training of personnel, all plant operations, and the
execution of written normal and emergency procedures. The General Electric Company was
responsible to the Applicant for the design of the nuclear steam supply system and provision of
technical guidance during startup.

1.9.4 EMERGENCY PLANS

All anticipated emergencies are covered by detailed written procedures. The appropriate

personnel are trained in these procedures; periodic tests and reviews are conducted. An outline
of the emergency procedures is presented in section 13.5 of the HNP-2-FSAR.
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110 QUALITY ASSURANCE PROGRAM

The Quality Assurance Program for Design and Construction is no longer in effect. The
Operational Quality Assurance Program is described in chapter 17 of the HNP-2-FSAR.
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1.11 RESEARCH, DEVELOPMENT, AND FURTHER INFORMATION REQUIREMENTS
AND RESOLUTIONS SUMMARY

The design of the General Electric boiling water reactor (GE-BWR) for HNP-1 is based upon proven
technological concepts developed during the development, design, and operation of numerous similar
reactors. The Atomic Energy Commission (AEC), in reviewing HNP-1 docket and other dockets at the
construction permit stage, identified several areas where further research and development efforts were
required.

Several topical reports have been filed in support of the initial license application. These topical reports
are listed in table 1.11-1.

Table 1.11-2 is a topic-by-topic listing of concerns applicable to large BWRs which were expressed in
Advisory Committee on Reactor Safety (ACRS) letters applicable to HNP-1. In most cases, studies or
design changes have been completed for resolution of these concerns. In such cases, a reference to this
resolution is provided in table 1.11-2.

Appendix J gives a complete listing and detailed discussion of all significant AEC-ACRS and staff
concerns.

1.11.1 INSTRUMENTATION FOR PROMPT DETECTION OF GROSS FUEL FAILURES

The principal means of detecting prompt gross fuel failures is provided by the main steam line radiation
monitors. The design of this system is described in section 7.12 of the HNP-1-FSAR. Additional means
of failed fuel detection are provided by the air ejector off-gas radiation monitors and the main stack
radiation monitors.

A.  The assumed fission product inventories and release rates from failed fuel rods are
discussed in paragraph 14.4.2.4. The basis for the chosen values is given in APED-5756,
"Analytical Methods for Evaluating the Radiological Aspects of the General Electric
Boiling Water Reactor,” March 1969. The correlation of fission product release with the
size and type of cladding defect is very complex. Based upon empirical results for a total
release from an observed number of defects, an average defect is used for calculational
purposes. Refer to the response to comment 9.4.2 of the Third Supplement to the
Brunswick 1 and 2 PSAR. The response to comment 7.5 of the Fourth Supplement to the
Brunswick 1 and 2 PSAR discusses the activity reaching the monitors.

B. NEDO-10174, May 1970, discusses the question of flow blockage and its effects.
C.  This is indicated in the response to comment 7.5 mentioned in A. above.

D.  The background activity at the detectors is very much a function of the previous core
operation in terms of the accumulated cladding defects and activity in the coolant from
other sources. Discussion of the ability of the detectors to indicate a further precipitate
fuel failure relative to background is given in the responses to comments 3.1 and 7.5 of the
Fourth Supplement to the Brunswick 1 and 2 PSAR. Further discussion of the estimated
time from failure to attainment of the setpoint signal for the various systems is given in
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subsection 7.12.6 of the HNP-1-FSAR; the relation of the setpoint signal to the number of
failed fuel rods is also included.

Section 7.12 of the HNP-1-FSAR provides the description and discussion of the main steam
line radiation monitors that promptly detect gross fuel failure.

The setpoints for this instrumentation are given in the HNP-1 Technical Specifications.
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TABLE 1.11-1 (SHEET 1 OF 3)

TOPICAL REPORTS
SUBMITTED TO THE NRC IN

SUPPORT OF HNP-1 INITIAL LICENSE APPLICATION

GE Report
_Number

APED-5286

APED-5446
APED-5449
Deleted

APED-5453

APED-5555

TR67SL211

APED-5608

APED-5455
APED-5528

APED-5448

APED-5640

APED-5454

APED-5460

APED-5654

Title

Design Basis for Critical Heat Flux in Boiling Water Reactors
(September 1966)

Control Rod Velocity Limiter (March 1967)

Control Rod Worth Minimizer (March 1967)

Vibration Analysis and Testing of Reactor Internals (April 1967)

Impact Testing on Collet Assembly for Control Rod Drive Mechanism
7RDB144A (November 1967)

An Analysis of Turbine Missiles Resulting from Last Stage Wheel Failure
(October 1967)

General Electric Company Analytical and Experimental Program
Resolution of ACRS Safety Concern (April 1968) Not Class |

The Mechanical Effects of Reactivity Transients (January 1968)
Nuclear Excursion Technology (August 1967)

Analysis Methods of Hypothetical Super-Prompt Critical Reactivity
Transients in Large Power Reactors (April 1968)

Xenon Consideration in Design of Large Boiling Water Reactors
(June 1968)

Metal Water Reactions-Effects on Core Cooling and Containment
(March 1968)

Design and Performance of General Electric Boiling Water Reactor Jet
Pumps (September 1968)

Considerations Pertaining to Containment Inerting (August 1968)
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

GE Report
_Number

APED-5696

APED-5706

APED-5703

APED-5698

APED-5750

APED-5756

APED-5652

APED-5736

APED-5447

NEDO-10017

NEDO-10029

NEDO-10045

NEDO-10173

NEDO-10139

HNP-1-FSAR-1

TABLE 1.11-1 (SHEET 2 OF 3)

Title
Tornado Protection for the Spent Fuel Storage Pool (November 1968)

In-Core Neutron Monitoring System for General Electric Boiling Water
Reactors, Rev 1 (April 1969)

Design and Analysis of Control Rod Drive Reactor Vessel Penetrations
(November 1968)

Summary of Results Obtained From a Typical Startup and Power Test
Program for a General Electric Boiling Water Reactor (February 1969)

Design and Performance of General Electric Boiling Water Reactor Main
Steam Line Isolation Valves (March 1969)

Analytical Methods for Evaluating the Radiological Aspects of the General
Electric Boiling Water Reactor (March 1969)

Stability and Dynamic Performance of the General Electric Boiling Water
Reactor (April 1969)

Guidelines for Determining Safe Test Intervals and Repair Times for
Engineered Safeguards (April 1969)

Depressurization Performance of the General Electric Boiling Water
Reactor High Pressure Coolant Injection System (June 1969)

Field Testing Requirements for Fuel, Curtains, and Control Rods (June
1969)

An Analytical Study on Brittle Fracture of GE-BWR Vessel Subject to the
Design Basis Accident (July 1969)

Consequences of a Steam Line Break for a General Electric Boiling Water
Reactor (July 1969)

Current State of Knowledge, High Performance BWR Zircaloy Clad UO,
Fuel (May 1970)

Compliance of Protection Systems to Industry Criteria;, General Electric
BWR Nuclear Steam Supply System (June 1970)
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31

32.

33.

GE Report
_Number

NEDO-10179

NEDO-10208

NEDO-10174

NEDO-10189

HNP-1-FSAR-1

TABLE 1.11-1 (SHEET 3 OF 3)

Title

Effects of Cladding Temperature and Material on ECCS Performance
(June 1970)

Effects of Fuel Rod Failure on ECCS Performance (August 1970)

Consequences of a Postulated Flow Blockage Incident in a Boiling Water
Reactor (May 1970)

An Analysis of Functional Common-Mode Failures in GE-BWR Protection
and Control Instrumentation (July 1970)
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TABLE 1.11-2 (SHEET 1 OF 2)

ACRS CONCERNS - RESOLUTIONS

ACRS Concern

Effects of Fuel Failure on CSCS
Performance

Effects of Fuel Bundle Flow Blockage

Verification of Fuel Damage Limit

Effects of Cladding Temperature and
Materials on CSCS Performance

Design of Piping Systems to Withstand
Earthquake Forces

Reevaluation of Main Steam Line Break
Accident

Control Rod Block Monitor Design'

Main Steam Line Isolation Valve Testing
Under Simulated Accident Conditions

Depressurization Performance of HPCI
CSCS Thermal Effects on the Reactor
Vessel and Internals

Effects of Blowdown Forces on Reactor
Primary System Components

a. Modifications implemented in 1984 (NEDC-30474-P).

Resolutions

Topical Report (GE-NEDO-10208)

Topical Report (GE-NEDO-10174)
Adequate Testing Complete; Refer to
Dresden 2/3-- (GE-APED-5458,
NEDO-10179)

Adequate Testing Complete; Refer to
Topical Reports (GE-APED-5458,
NEDO-10179)

Incorporated in Design

Incorporated in Design Topical Report
(NEDO-10045)

Incorporated in Design(“)

Incorporated in Design Topical Reports
(GE-APED-5750) (GE-NEDO-10045)

Incorporated in Design Topical Report
(GE-APED-5447)

Incorporated in Design Topical Report
(GE-NEDO-10029)

Incorporated in Design
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TABLE 1.11-2 (SHEET 2 OF 2)

ACRS Concern Resolutions

12. Instrumentation for Prompt Detection of Incorporated in Design Brunswick
Gross Fuel Failures™ 1/2--Supplements 3 and 4

13. Diversification of CSCS Initiation Incorporated in Design Topical Report
Signals (GE-NEDO-10139)

14. Control Systems for Emergency Power Incorporated in Design

15. Misorientation of Fuel Assemblies Incorporated in Design

16. AEC General Design Criteria No. 35 Incorporated in Design
Design Intent and Conformance

17. Fuel Clad Disintegration Limitations Incorporated in Design

18. Automatic Depressurization Incorporated in Design

System-Initiation Interlock

19. Applicant's Role--Quality Assurance Incorporated in Design
Program
20. Offsite Emergency Plans Incorporated in Design
21 Flow Reference Scram Design Incorporated in Design
22. Radiolysis of Water Testing and Analysis Complete; Refer to

Dresden 3-- Amendment 23

23. Scram Reliability Studies Complete, Report Filed in 1970

a. See subsection 1.11.1 for discussion.
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1.12 INTERACTION OF HNP-1 AND HNP-2

The criterion followed in the design of HNP-1 and HNP-2 is that each unit shall operate
independently of the other.

1.12.1 OPERATION OF HNP-1 WHILE HNP-2 IS UNDER CONSTRUCTION

Since both units are in operation, this section is not applicable.

1.12.2 SHARED STRUCTURES AND FACILITIES

1.12.2.1 Plant Stack

A 120-m stack is used to discharge the off-gas of HNP-1 and HNP-2.

1.12.2.2 Intake Structure

The river intake structure is shared by both HNP-1 and HNP-2. The structure houses plant
service water and residual heat removal service water pumps.

1.12.2.3 Diesel Generator Building

The diesel generator building is designed to house the diesel generators, local control panels,
and emergency switchgear for both HNP-1 and HNP-2. Each diesel generator and its control
panel are physically separated from the other diesel generator units.

112.24 Control Building

HNP-1 and HNP-2 are operated from a common control room. The control panels are
separated and the units controlled separately.

1.12.2.5 Refueling Floor

The reactor buildings for HNP-1 and HNP-2 are separated except above the refueling floor,
which is common to both units.
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1.12.2.6 Service Building

The service buildings that house office facilities for plant management personnel and related
functions are shared by both HNP-1 and HNP-2.

1.12.2.7 Water Treatment Building

The water treatment building contains the well water filter and makeup dimeneralizer shared by
both HNP-1 and HNP-2.

1.12.2.8 Fire Protection Pump House

The fire protection pump house contains fire protection equipment that is shared by both HNP-1
and HNP-2.

1.12.2.9 Independent Spent Fuel Storage Installation (ISFSI)

The ISFSI provides additional storage of spent fuel from both HNP-1 and HNP-2 under the
general license provisions of 10 CFR 72, subpart K.

1.12.2.10 Low-Level Radwaste Pad

The low-level radwaste (LLRW) pad provides additional storage of low-level radwaste from both
HNP-1 and HNP-2.

1.12.3 SHARED SYSTEMS AND EQUIPMENT

1.12.3.1 Auxiliary Electrical Power System

During normal operation, electrical power to the auxiliary loads are supplied through the unit
auxiliary transformers. Each unit has one startup auxiliary transformer plus one shared startup
auxiliary transformer to provide startup and shutdown power and supply the emergency busses
during normal operation.

1.12.3.2 Standby AC Power Supply System

The standby ac power supply consists of two diesel generators for each unit plus one shared
diesel generator.

1.12-2 REV 31 9/13



HNP-1-FSAR-1

1.12.3.3 Fuel Pool Cooling And Cleanup System

The HNP-1 fuel pool cooling and cleanup system consists of two 50% trains. One 50% train is
provided on HNP-2. Since both units are not refueled simultaneously, one of the HNP-1 trains
can be shared during refueling of HNP-2.

1.12.3.4 Fire Protection System

The fire protection water supply system is shared by both HNP-1 and HNP-2, as shown in the
Edwin I. Hatch Nuclear Plant Units 1 and 2 Fire Hazards Analysis and Fire Protection
Program (incorporated by reference into the FSAR).

1.12.3.5 Makeup Water Treatment System

The makeup water treatment system is designed to meet the treated water requirements for
both HNP-1 and HNP-2.

1.12.3.6 Potable and Sanitary Water System

The potable and sanitary water system is designed to meet the requirements for both HNP-1
and HNP-2.

1.12.3.7 Plant Communication System

Internal and external systems are designed to provide convenient and effective communications
among various plant buildings and locations.

1.12.3.8 Control Room Environmental Control System

The control room environmental control system supplies heating, ventilation, and air
conditioning for the control room shared by both HNP-1 and HNP-2.

1.12.3.9 Main Stack Radiation Monitoring System

The main stack radiation monitoring system is shared by both HNP-1 and HNP-2.

1.12.3.10 Turbine Building Crane

The turbine building crane is shared by both HNP-1 and HNP-2.
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1.12.3.11 Reactor Building Crane

The reactor building crane is shared by both HNP-1 and HNP-2.

1.12.3.12 Control Building Chilled Water System

The control building chilled water system is designed to provide chilled water to various coolers
located in the control building shared by both HNP-1 and HNP-2.

1.12.3.13 Diesel Generator Fuel Storage and Transfer System

The diesel generator fuel storage and transfer system is designed to provide diesel fuel oil to all
the emergency diesel generators located in the diesel generator building shared by both HNP-1
and HNP-2.
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DOCUMENTS INCORPORATED BY REFERENCE INTO THE FSAR

Edwin I. Hatch Nuclear Plant Unit 1 and 2 Fire Hazards Analysis and Fire Protection
Program.
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2.0 SITE AND ENVIRONMENT

2.1 INTRODUCTION

Chapter 2 provides information regarding the site and environs of the Edwin 1. Hatch Nuclear Plant-Unit
1 (Atomic Energy Commission Construction permit issued September 1969), summarizes the studies and
analyses that are pertinent to the site, and sets forth the conclusions confirming site suitability.

For site studies and evaluation the following
e Bechtel Corporation
o  Pickard Lowe, & Assoc.
e Dr. G. Hoyt Whipple
e Dr. James Halitsky

e Law Engineering Testing Co.

e Southern Company Services, Inc.

consultants were employed in the capacities listed:
Geology, groundwater, and seismology
General site consultants
Environmental radiation and monitoring program
Meteorology
Foundations and groundwater

Hydrology
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2.2 SITE DESCRIPTION

2.2.1 LOCATION AND AREA

See subsection 2.1.1 and paragraph 2.1.2.1 of the HNP-2-FSAR.

2.2.2 TOPOGRAPHY

See subsection 2.4.1 of the HNP-2-FSAR.

2.2.3 POPULATION

At the time of submittal of the FSAR to support the license application, the information on population
within a 5-mile radius was current.

For the most current information regarding the population, schools, and recreational and public areas,
as well as population density within the 16 meteorological zones, consult the Emergency Plan and the
Annual Radiological Environmental Operating Report. For the most current information regarding
operational dose estimates, consult the Annual Radiological Environmental Operating Report and the
Annual Effluent Release Report.

The plant is located in Appling County, a sparsely populated region having ~ 840 permanent residents
within a 5-mile radius. According to the 1970 Census, Appling County had a population of 12,726."”
There are no population centers of 2000 or more within 10 miles of the plant, and the only population
center of 10,000 or greater within 50 miles is Waycross (population 19,000) located ~ 48 miles to the
south. The nearest town or location having an industry is Baxley, Georgia, located approximately

11 miles to the south, which in 1970 had a population of 3500. The Georgia population centers are
shown in figure 2.4-5 of the HNP-2-FSAR. The shaded areas indicate the locations of the major cities
and the more heavily populated counties within the state. The estimated population for 1965 is shown
within each area.

No people live onsite.

In figures 2.2-1 and 2.2-2, estimates of the projected population distribution within the site region are
shown in 16 direction sectors and in 1-mile increments up to 5 miles for the years 1972, 1982, 1992, and
2012. In figures 2.2-3 and 2.2-4, estimates are shown in 10-mile increments up to 50 miles. Table 2.2-1
lists the counties falling totally or partially within a 50-mile radius of the site. The 1970 population and
projected populations for the years 2012 and 2015 are presented. The last column in table 2.2-1 shows
the projected population change between 2012 and 2015. An examination of this column indicates that,
when the net projected population change is broken down into 16 direction sectors and mileage
increments, only fractional changes could be shown in figures 2.2-3 and 2.2-4.
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Refer to subsection 2.1.3 of the HNP-2-FSAR for a discussion of the origins of the above population
estimates.

Public access to nearby recreational facilities is controlled as discussed in subsection 2.1.2 of the
HNP-2-FSAR. Also, transient population nearby the plant (e.g., Altamaha School, etc.) is discussed in
paragraph 2.1.3.3 of the HNP-2-FSAR.

Table 2.2-3 contains a listing of calculated doses for normal operation for the ecology sanctuary, visitor
center, river, and road. The whole body exposure to visitors has been estimated for the expected visitor
categories based on off-gas release equivalent to 100,000 uCi/s at 30 min as shown in table 2.2-3.

A.  Boy scout campers

1t is estimated that a camper is at the boy scout camp once a month for 2 1/2 days or a total
of 30 days/year. The whole body exposure for this period is calculated to be

0.2 mrem/year. This calculation was made at a point on U.S. Hwy No. 1, 4150 ft west of
the plant stack.

B.  Fishermen
1t is estimated that a fisherman fishes on the river 850 ft north of the plant stack for 4 h
once a week for a total of 208 h/year. The whole body exposure for this period is
calculated to be 0.07 mrem/year.

C. Tourists

1t is estimated that a tourist stays at the visitor center 8 h/year. The whole body dose for
this period is calculated to be 0.002 mrem/year.

D.  Ecologists

1t is estimated that an ecologist visiting the wildlife refuge might spend 8 h once a month or
a total of 96 h/year. The whole body dose for this period is calculated to be

0.03 mrem/year. This calculation was made at a point across the river located 1800 ft
north of the plant stack.

Refer to HNP-2-FSAR subsection 2.1.2 for a discussion of plant exclusion area control.

2.2.4 LAND USE

At the time of submittal of the FSAR to support the license application, the information on agricultural
production within a 5-mile radius was current. For the most current information on agricultural
production areas, consult the Annual Radiological Environmental Operating Report. For the most
current information on sampling for radionuclides in agricultural products, in river sediment, and fish,
consult the Annual Radiological Environmental Operating Report.
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The land in the site region is primarily wooded, with a small percent being used for various agricultural
purposes. About 70% of the land in the five surrounding counties of Appling, Jeff Davis, Montgomery,
Tattnall, and Toombs is wooded. In January 1972, GPC commissioned the Georgia Institute of
Technology Industrial Development Division of the Engineering Experiment Station to make a land use
survey of the site area.

Within a 50-mile radius of the site, agriculture accounts for a relatively large portion of the economy.
However, as in most farming areas, the actual number of farms is decreasing while the average farm size
is increasing. Field crop, general, and miscellaneous types of farms dominate this area. Livestock farms
are the leading type of specialty farm, although they comprise only a small portion of the total. Within a
S-mile radius of the site, agricultural activity is devoted primarily to row crops. While many farmers
raise cattle and hogs to round out their farming activities, fewer than 10 farmers in the area produce
either hogs or cattle in appreciable numbers. Only one major egg production activity was indicated in
the area, and no dairy farms were cited. Within the site area, ~ 7000 acres of farm land are devoted to
row crops and ~ 1600 acres to pasture land. These figures do not remain constant since farmers
traditionally divert farm land from one use to another.

The remaining land in the 5-mile study area is essentially forest land; however, not all of it is accessible
for commercial use.

Tables 2.2-4 through 2.2-7 summarize data gathered for Appling and Toombs Counties (plant site
vicinity) by the U.S. Bureau of Census.

Table 2.2-8 identifies the dairying operations in the site vicinity and states each size and market. Only
dairy operations no. 8, 11, and 12, identified in this table, are located within 10 miles of the plant site.
They are located ~ 7, 8, and 9 air miles from the site, respectively. Figure 2.2-5 indicates the locations of
the dairy operations.

Existing pasture land is abundant and a portion where beef cattle occasionally graze adjoins the
southwest corner of the plant site. Therefore, it is conceivable that this grazing area could someday
become the nearest dairy operation.

Concerning fishing activities in the site vicinity, the Altamaha River is used extensively for sport fishing.
The north bank of the river at the U.S. Hwy No. 1 bridge is available for boat launching. Access to the
south bank of the river is available at a privately-owned fishing camp located ~ 1/2 mile west of the
highway.

See section 2.2 of the HNP-2-FSAR for a discussion of nearby industrial, transportation, and military
facilities.
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TABLE 2.2-1

PROJECTED POPULATION CHANGE FROM 2012 THROUGH 2015
WITHIN 50-MILE RADIUS OF SITE®®”

Difference in
1970 Projected Projected Population
County Population 2012 Pop 2015 Pop 2012-2015
Appling 12,750 14,720 14,800 + 80
Atkinson 5900 7720 7800 + 80
Bacon 8250 14,160 14,500 + 340
Ben Hill 13,150 14,820 14,900 + 80
Bryan 6550 11,320 11,600 + 280
Bulloch 31,600 26,720 26,800 + 80
Candler 6400 5520 5400 - 120
Coffee 22,850 36,820 37,800 + 980
Dodge 15,650 16,960 17,000 + 40
Emanuel 18,200 19,700 19,800 + 100
Evans 7300 8700 8800 + 100
Jeff Davis 9450 14,200 14,500 + 300
Laurens 32,750 49,600 50,000 + 400
Liberty 17,550 23,580 24,100 + 520
Long 3750 4000 4000 0
Montgomery 6100 4120 4100 - 20
Pierce 9300 7620 7500 - 120
Tattnall 16,550 15,140 15,100 - 40
Telfair 11,400 8480 8300 + 160
Toombs 19,150 19,640 19,800 + 160
Ware 33,550 56,520 57,800 + 1280
Wayne 17,850 24,040 24,400 + 360
Wheeler 4600 4080 3200 - 880
Totals 330,600 408,180 412,000 + 3820
(net change)

a. Data are presented according to counties.

b. At the time of submittal of the FSAR to support the license application, the information on population projections was based
on the 1970 Census data. For the most current information regarding the population, schools, and recreational and public
areas, as well as population density within the 16 meteorological zones, consult the Emergency Plan and the Annual
Radiological Environmental Operating Report.
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TABLE 2.2-3

NORMAL OPERATION - ECOLOGY SANCTUARY, VISITOR CENTER,
RIVER, AND ROAD DOSES™

Noble Gas Whole Body
Release Release Gamma Dose
Location Sector Point (uCi/s) (mrem/year)
WHOLE BODY DOSE
Ecology preserve N(1800 ft) Stack 4960 2.6
Ecology preserve N(1800 ft) Vent 15 042
Visitor center SW(2500 ft) Stack 4960 2.2
Visitor center SW(2500 f2) Vent 15 .020
River and road N850 1) Stack 4960 2.8
River and road N850 /1) Vent 15 073
River and road W(3650 fi) Stack 4960 24
River and road W(4150 ft) Vent 15 012
Noble Gas Beta Skin
Release Dose
SKIN DOSE (uCi/s) (mrem/year)
Ecology preserve N(1800 f1) Stack 4960 .07
Ecology preserve N(1800 f1) Vent 15® 16
Visitor center SW(2500 f1) Stack 4960 21
Visitor center SW(2500 ft) Vent 15 .05
River and road N850 f1) Stack 4960@ .001
River and road N(850 f1) Vent 15 .54
River and road W(3650 f1) Stack 4960@ 19
River and road W(4150 fi) Vent 15® .013
lodine Inhalation
Release Dose
(uCi/s) (mrem/vear)
Ecology preserve N(1800 ft) Stack .018¢ .002
Ecology preserve N(1800 ft) Vent 005" A1
Visitor center SW(2500 ft) Stack 018 .007
Visitor center SW(2500 f) Vent 005" 042
River and road N850 f1) Stack 0189 3.5x107
River and road N850 1) Vent .005® 3.3x10"!
River and road W(3650 ft) Stack 0189 6.4x107°
River and road W(4150 ft) Vent .005® 2.9x107

a. SJAE + gland-seal effluent for 100,000 uCi/s at 30 min.

b.  Hypothetical 7 gal/min leak.

c.  Gland-seal effluent.

d.  For the most current information regarding the population, schools, and recreational and public areas, as well as
population density within the 16 meteorological zones, consult the Emergency Plan and the Annual Radiological Environmental
Operating Report. For the most current information regarding operational dose estimates, consult the Annual Radiological
Environmental Operating Report and the Annual Effluent Release Report.
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TABLE 2.2-4

FARM TYPES IN APPLING AND TOOMBS COUNTIES®®®

Product Appling Toombs
Field Crops 318 224
Vegetables - 6
Fruits and nuts 1 -
Poultry 11 9
Dairy 4 3
Livestock 104 71
General 235 143
Miscellaneous 213 162

a. U.S. Bureau of Census, Census of Agriculture, 1964.

b.  In number of farms.

c. At the time of submittal of the FSAR to support the license application, the information on agricultural production within a
S-mile radius was current. For the most current information on agricultural production areas, consult the Annual Radiological
Environmental Operating Report.
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TABLE 2.2-5

AGRICULTURAL LAND USE IN APPLING AND TOOMBS COUNTIES™®

Appling Toombs
Number of farms 871 588
Acreage of farms 157,515 120,484
Cropland harvested (acres) 42,370 35,816
Cropland pastured (acres) 8992 9909
Cropland not harvested or pastured (acres) 8890 14,849
Woodland pastured (acres) 17,230 14,114
Woodland not pastured (acres)(b) 90,921 45,085
Other pasture (acres)"” 4869 7234

a. U.S. Bureau of the Census, Census of Agriculture, 1969.
b.  U. S. Bureau of the Census, Census of Agriculture, 1964.
c. At the time of submittal of the FSAR to support the license application, the information on agricultural production within a

5-mile radius was current. For the most current information on agricultural production areas, consult the Annual Radiological
Environmental Operating Report.
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TABLE 2.2-6

SELECTED AGRICULTURAL UNITS SOLD IN

APPLING AND TOOMBS COUNTIES™®

Product
Whole milk (Ib)"”
Broilers and other meat-type chicken
Chicken eggs (dozen)”
Cattle and calves
Hogs and pigs

Sheep and lambs

a. U.S. Bureau of the Census, Census of Agriculture, 1969.
b.  U. S. Bureau of the Census, Census of Agriculture, 1964.

Appling
7,354,000
1,385,748

287,750
7274

60,070

Toombs

1,422,222

1,201,053
3351
39,580

31

c. At the time of submittal of the FSAR to support the license application, the information on agricultural production within a
S-mile radius was current. For the most current information on agricultural production areas, consult the Annual Radiological

Environmental Operating Report.
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TABLE 2.2-7

VALUE OF AGRICULTURAL PRODUCTS SOLD IN
APPLING AND TOOMBS COUNTIES™®

Product
Crops (field crops, vegetables, fruits, and nuts)
Poultry and poultry products
Dairy products

Livestock and livestock products

a. U.S. Bureau of the Census, Census of Agriculture, 1969.

Appling
$2,851,210
$2,540,983
$ 527,758

$4,123,817

Toombs
$3,272,398
$ 312,050
$ 227,668

$2,582,079

b. At the time of submittal of the FSAR to support the license application, the information on agricultural production within a
5-mile radius was current. For the most current information on agricultural production areas, consult the Annual Radiological

Environmental Operating Report.
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Dairy Number and
Location (County)

1-Montgomery
2-Toombs
3-Toombs
4-Tattnall

5-Wayne
6-Appling
7-Appling
8-Appling
94-Appling
9B-Appling
10-Appling
11-Jeff Davis
12-Jeff Davis

HNP-1-FSAR-2

TABLE 2.2-8

DAIRIES LOCATED IN THE PLANT HATCH VICINITY"®

Owner and/or Operator

Mprs. Ben Conner

H. L. & W. B. Thompson

H. C. Fountain

Georgia Prison System

J. W. Beck

W. V. Head
C. S. Griffen
A. M. Stone

C. M. Morris & Sons
C. M. Morris & Sons

Georgia Baptist Children's Home

E. E. Sellers & Sons

Sellers Johnson

Dairy
Herd

190
160

3
200

57
275
126

50
400
166
126
115

98

Total
Herd

300
190

500

129
425
150

60
500
230
140
200
118

Acreage
280

600
3

Dairy 400
Prison 8900

100
1200
225
290
1100
300
2386
386
360

Market
Bordens-Macon
Pet Milk-Waycross
Raw milk-Sold locally

Process own for prison
use

Pet Mill-Waycross
Pet Mill-Waycross
Pet Milk-Waycross
Pet Milk-Waycross
Pet Milk-Waycross
Pet Milk-Waycross
Pet Milk-Waycross
Pet Milk-Waycross
Pet Milk-Waycross

a. At the time of submittal of the FSAR to support the license application, the information on agricultural production within a 5-mile radius was current. For the most current

information on agricultural production areas, consult the Annual Radiological Environmental Operating Report.
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At the time of submittal of the FSAR to support the license
application, the information on population projections was
based on the 1970 Census data. For the most current
information regarding the population, schools, and recreational
and public areas, as well as population density within the
16 meteorological zones, consult the Emergency Plan and the
Annual Radiological Environmental Operating Report.
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23 METEOROLOGY

Meteorological information for HNP-2 applies to the plant site in general, including HNP-1.
Therefore, refer to HNP-2-FSAR section 2.3 for a discussion of meteorology.
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24 HYDROLOGY

See section 2.4 of the HNP-2-FSAR.
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2.5 GEOLOGY AND SEISMOLOGY

2.51 INTRODUCTION - GEOLOGY

See section 2.5 of the HNP-2-FSAR.

2.5.2 REGIONAL GEOLOGY

See section 2.5 of the HNP-2-FSAR.

253  SITE GEOLOGY

See section 2.5 of the HNP-2-FSAR.

2.54 CONCLUSIONS

See section 2.5 of the HNP-2-FSAR.

2.5.5 INTRODUCTION - SEISMOLOGY

The engineering seismologic studies include:

. Literature research to evaluate the seismicity of the area.

. An evaluation of the tectonics of the region with respect to available credible information.

. An analysis to evaluate the response of the foundation materials under earthquake-type
loadings.

2.5.6  SEISMIC HISTORY

See paragraphs 2.5.2.5 and 2.5.2.9 of the HNP-2-FSAR.

2.5.7  SEISMIC DESIGN

2.5.71 General

No active or recent faulting has been mapped in the area of the plant site. The area is not
seismically active; however, the effects of earthquakes from distant sources may be
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experienced at the site. The Charleston, South Carolina earthquake of 1886, the epicenters of
which were located ~ 150 miles northeast of the site, is the type which may be felt at the site.
The design of a nuclear power plant requires selecting an operating basis earthquake (OBE) on
the basis of historical events and a design basis earthquake (DBE) on predicted events.

2.5.7.2 OBE (Maximum Expectable)

The long historic record of ~ 200 years indicates the highest ground motion experienced at the
site accompanied the Charleston, South Carolina earthquake of August 31, 1886. Dutton's
isoseismal map shows the maximum intensity which occurred in the vicinity of the site was a
moderate VI on the Modified Mercalli Scale. However, to be conservative, a peak horizontal
surface acceleration of 0.08 g was selected; this corresponds to a high intensity VI shock.

25.7.3 DBE (Hypothetically Expectable)

The damaging effects of the Charleston earthquake upon the Savannah, Georgia

area, ~ 70 miles from the plant site and in the general direction of the epicenter, were selected
as the basis for determining the DBE acceleration. An intensity VIl has been assigned to the
damage which occurred in Savannah. This is the greatest observed within 100 miles of the
plant site and is also about twice the maximum acceleration which has occurred in 200 years at
the site. An intensity VIl has been determined as the maximum which could occur at the site
and is the worst interpretation of the damage suffered at Savannah from the Charleston
earthquake. Savannah, Georgia is 70 miles nearer to Charleston than the plant area. Intensity
VIl is considered exceptionally conservative and corresponds to a peak horizontal surface
acceleration of 0.15 g.

258 DESIGN SPECTRA
The surficial design spectra are presented in figures 2.5-2 and 2.5-3. They are the spectra for
the OBE and DBE, respectively. These spectra conform to the average spectra developed by

Dr. George W. Housner for the period range from ~ 4 s and lower.

The spectra have been normalized to a peak horizontal ground surface acceleration of 0.08 g
and 0.15 g for the OBE and DBE, respectively.
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2.6 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

The current radiological environmental monitoring program is described in the Offsite Dose
Calculation Manual.
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2.7 FOUNDATIONS AND BORINGS

2.7.1 GENERAL
The information in this section is presented under the following six headings:
. Investigations.

. Laboratory testing.

. Subsurface classification and description.
. Structural data.

. Foundation evaluation.

. Liguefaction potential.

2.7.2 INVESTIGATIONS

Along with, and in addition to, the geologic and seismic explorations, detailed foundation investigations
including borings were completed for use in the design of the foundations for the structures.

2.7.2.1 Summary of Soil Test Boring

Site investigations included soil test borings made at 125 locations. Of the total, 79 borings were
completed for the principal purpose of soil classification, analysis, and testing to establish and confirm
foundation design criteria for the principal structures. Forty-one soil test borings were located either
within or in areas immediately adjacent to the reactor, radwaste, turbine, intake, diesel generating, and
main stack structures (figures 2.7-1 through 2.7-4). Test boring records for those borings included to
illustrate the subsurface profiles (figures 2.7-5 through 2.7-11) are included in Supplement 2B of the
HNP-2-FSAR, and they graphically show soil descriptions and penetration resistances.

2.7.2.2 Summary of Boring and Sampling Procedures

Soil sampling and penetration testing were performed in accordance with American Society of Testing
Materials (ASTM) Specification D 1586-64T. Representative portions of the soil samples thus obtained
were placed in glass jars and transported to the soils laboratory. In the laboratory, the samples were
examined to verify the driller's field classifications.

Split spoon samples are suitable for visual examination and classification tests but are not sufficiently

intact for qualitative laboratory testing. Undisturbed samples were obtained by forcing sections of 3-in.
outside diameter tubing into the soil at the desired sampling levels. This sampling procedure is described
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by ASTM Specification D 1587. Each tube, together with the encased soil, was carefully removed from
the ground, made airtight, and transported to the laboratory. Locations and depths of undisturbed
samples are shown on the test boring records.

2.7.2.3 Summary of Ground Water Investigations

Ground water investigations are summarized in section 2.4.

2.7.3 LABORATORY TESTING

See section 2A.3 of the HNP-2-FSAR.

2.7.4 SUBSURFACE CLASSIFICATION AND DESCRIPTION

Subsurface profiles developed to establish the soil formations are illustrated by figures 2.7-5 through
2.7-11.

The uppermost soils in the plant area represent the Altamaha Geological Formation and consist of firm
to very dense purple, brown, and gray clayey fine to medium sand with some clay layers. These soils
were encountered from the surface down to ~ el 120.

The Altamaha sands and clays are underlain by very dense gray clayey fine to medium sand which, in
most locations, is partially cemented. Within this generally cemented sand zone are scattered layers and
inclusions of very hard clay and very dense noncemented sands. These sands are a portion of the
geologic formation identified as the Duplin Formation and extend from ~ el 70 to ~ el 80.

The cemented sands are underlain by firm to very dense gray-green fine sands and clayey fine sands
which extend to ~ el 30. Within this zone, thin layers or lenses of gray-green plastic clay which vary in
thickness between 3 to 6 ft were encountered between el 60 to 70. At some locations, the fine sands
consistency, as measured by the standard penetration test, can be described as loose. Below el 30, dense
to very dense gray slightly clayey fine sands with thin hard clay layers were encountered. The dense
sands extend to approximate el 0 and are also a portion of the Duplin Formation.

Below approximate el 0, very hard gray-green silty clays were encountered. These greenish clays have
been identified as a portion of the Hawthorne or Chipola Formations.
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2.7.5 STRUCTURAL DATA

2.7.5.1 Reactor Building

Plan dimensions - 149 ft by 149 ft; static foundation pressure - 6.5 to 7.75 ksf; bottom of mat foundation -
el 75.

2.7.5.2 Radwaste Building

Plan dimensions - 90 ft by 96 ft, static foundation pressure - 3.5 ksf: bottom of mat foundation - el 100.

2.7.5.3 Turbine and Control Buildings

Plan dimensions - The combined building is 355-ft long by 160-ft wide with the turbine building being
252-ft long and the control building 103-ft long. Average static foundation pressure - 6 ksf; bottom of
mat foundation - el 105.

2.7.5.4 Diesel Generator Building

Plan dimensions - ~ 196 ft by 103.5 fi; static foundation pressure - < 3 ksf; bottom of mat
foundation - el 125.

2.7.5.5 Main Stack

Plan dimensions - octagon with 36-ft inscribed radius; yard - el 119 ft, 6 in.; top of cap - el 108 ft, 6 in.;
bottom of cap - el 97 ft, 6 in.; pile cutoff - el 98 ft, 3 in.; 164-14BP73 100-ton piles at 4- to 6-ft spacing in
5 rings with radii of 6 ft, 16 ft, 20 ft, 30 ft, and 34 ft, moment, 21,500-kips vertical load at pile cap. A
shear of 800 kips is supported by the piles and pile cap.

2.7.5.6 Intake Structure

Plan dimensions - 130 ft by 53 ft; average static foundation pressure - 5.0 ksf; bottom of mat foundation -
el 52.

2.7.6 FOUNDATION EVALUATION
The subsurface conditions which govern construction and foundation design at this site are:

. The cemented sand zone encountered by the borings between el 120 and 70.
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. The existence of ground water.

. The presence of firm clayey sands and plastic clays between el 50 and 70.

The soils encountered by the borings at the foundation levels are commensurate with satisfactory
foundation support.

2.7.6.1 Reactor Building

The reactor building, with its mat foundation at el 75, bears on firm to dense sands and clayey sands with
layers of plastic clay. Using soil strength parameters based on triaxial test data, the computed safety
factor against bearing capacity failure for this foundation is in excess of 3.

The sands which support the reactor building are, in general, dense (N=30+).

2.7.6.2 Radwaste Building

The radwaste building, with its base slab at el 100, bears on soils comparable to those described for the
reactor building. These soils are capable of safely supporting the design loads for the radwaste building.

2.7.6.3 Turbine and Control Buildings

The turbine and control buildings, with the bottom of the mat foundation at el 105, bears on a relatively
thick zone of cemented sands underlain by firm to dense clayey sands with lenses or layers of plastic
clays. The soils are capable of safely supporting the design loads as they have a bearing capacity safety
factor in excess of 3.

2.7.6.4 Intake Structure

The intake structure with the bottom of its mat foundation at el 52 bears on very firm and very dense
clayey sands of the Duplin Formation. With a 5-ksf bearing pressure, the safety factor against bearing
capacity failure is in excess of 4.

The stabilities of the intake structure and the river bluff immediately adjacent are shown by the following
minimum safety factors calculated for various conditions:
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Failure Mode Safety Factor
Circular Arc - River banks adjacent to 1.8 min

intake, pseudostatic,(”) a=015g

Circular arc through intake structure, 3.4 min
static
Circular arc through intake structure, 2.3 min

pseudostatic,”’ a = 0.15 g
Sliding through intake structure, static 2.8 min

Sliding through intake structure, 2.1 min
pseudostatic,” a = 0.15 g

2.7.6.5 Main Stack

The pile foundation of the main stack bears on soils of the Duplin Formation which extend to ~ el 0. The
upper portion of the Duplin Formation to elevations varying from 68 to 74 consists of very firm to very
dense clayey sands and very stiff to hard sandy clays with cemented layers and inclusions. Below ~el 71,
the Duplin Formation may be divided into 3 significant strata. The first is soft to firm plastic clay with
fine sand layers and inclusions. The thickness of this plastic clay zone varies from ~ 9 to 14 ft. Beneath
the plastic clay lies a 7- to 10-ft-thick zone of loose to firm clayey sand. The lower portion of the Duplin
Formation below el 55 and extending to ~ el 0 consists of very stiff to very dense clayey sands with
scattered hard clay inclusions and occasional zones of firm to very firm clayey sands.

The bearing strata for piles consist of the dense sands below el 50. Static analysis indicates that the 14-in.
H sections develop 100-ton capacity when driven to ~ el +20.

2.7.6.6 Diesel Generator Building

The diesel generator building, with its spread mat foundation at el 125, bears on very dense clayey fine to
medium sand with some clay layers which extend to ~ el 120. Between elevations 120 and 70 are very
dense medium to fine clayey sand with scattered layers and inclusions of very hard cemented clay and
dense sands. The foundation pressure is < 3 ksf.

a. Earthquake forces considered to be equivalent static forces as suggested by N. M. Newmark in "The Effects of Earthquakes
on Dams and Embankments," Geotechnique, Vol. 15, No. 2, June 1965.
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2.7.7 LIQUEFACTION POTENTIAL

Within the area of the principal structures, there are no soils susceptible to liquefaction when subjected to
the stress condition imposed by the design or design basis earthquake (DBE). For verification, dynamic
triaxial tests were performed on typical samples from the site and plant area. These samples were tested
under simulated in situ stress conditions comparable to the proposed DBE. The penetration resistance of
the sand zones are much higher (much denser soil) than the sands that have been liquefied in areas where
this phenomenon has been observed. In most cases, 15 to 25% of the sands at the site pass through the
No. 200 sieve. This shows the soils are not truly cohensionless and are not susceptible to liquefaction.
Also, the foundation soils are at least 13 million years old (Miocene) and are highly preconsolidated;
whereas, in the areas where liquefaction has occurred, the soils have been recent alluvium, glacial
outwash, or loose manmade fills.
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