g Dt _ -_ ‘-“ 7
S e ) ol A

KOREA I UX"l‘l{l(, (,O‘ll \NY

Submitted .to:
- g | The Export-Import Bank
. of the United States
September 1979




TABLE OF CONTENTS

Section : | Page
1.0\/ SUMMARY - | ‘, o
jﬂ Introduction 1-1
1.2 Project Description 11
V1.3 Project Execution - 141

‘?.4 Project Fuel Supply _ 1-3

1.5 Project Cost and Financing Plan k 1-4
51 .6 Economic Evaluation — Nuclear vs. Oil vs. Coa| 14
1.7 Benefits of Nuclear Plant Export 1-4
] i {

20> PROJECT COST B 24
%2.1 Summary of Project Cost Lo 241
/ .2 Breakdown of Capital Cost Estlmate s : 21

2.3 l_nltlal Fuel Cores Cost : e - 2-3

3.0\/ FINANCING PLAN - 31
‘/ .1 Financing Objectives , k . 3-1
.2 Financing Sources , ' ' 3-1

3 Cash Flow Analysis ‘ 3.4
4.0\/ ECONOMIC EVALUATION — NUCLEAR VS, OIL VS. COAL 4-1
‘/.1 Project Economics T 41
.2 Foreign Exchange Savings : ' 4.2
5.0 KECO POWER DEVELOPMENT PROJECT ' 5-1
J5.1 General ‘ ‘ ‘ : 51
V5,2 Current Power Status 5-1
J/5.3 Forecast Power Demand’ 54
JS 4. Power Development Program , 5-5

V5 Transmission and Distribution ‘ 5-10

\/ .6 Power Development Program Investment . b-15
6.0 " KECO FINANCIAL INFORMATION 6-1
‘/6 1 General _ . 6-1
6 2 Financial Statements : ' 6-1
\/6 3 Financial Projections : 6-1



Section .

TABLE OF CONTENTS (Continued)’

APPENDICES

_A‘v}

B
v,
4

TABLES

1.5-1
2,11
2.2-1
2,31
232
3.2-1
3.2-2
3.3-1
3.3-2
4.1-1
4.2-1
1 4.22
5.2:1
5.2-2
5.3-1
5.4-1
5.4-2
5.6-1

A.3-1
A.3-2
A.3-3
A.3-4
A.3-5
‘A.3-6
A.3-7

B.5-1

~ Summary of Project Costs and Financing Plan
. Summary of Total Project Cost

Project Description

Korea Electric Company

The Republic of Korea

Benefits of Nuclear Power Plant Export

1

Breakdown of Capital Cost Escalated Dollars

Summary of Initial Fuel Cores Cost

Initial Fuel Cores Cost )

Summary of Project Costs and Financing Pian

Summary of Terms and Conditions

Sources and Uses of Funds During Construction
Projected Cash Available for Debt Service .

Comparison of Nuclear, Qil-Fired, and Coal-Fired Plants

" Foreign Exchange Savings — Nuclear vs, Oil-Fired Plants

Foreign Exchange Savings — Nuclear vs. Coal-Fired Plants
Power Sales for 1978 '
Power Capacity of Plants in Korea ' —_
Forecast Division of Sales

Long-Term Power Development Plan

Installed Capacity of Power Plant Facilities

Long-Range Investment Pian ‘

Plant Capacity Factors |

Core Design Parameters

Fuel-Cycle Cost Parameters

Projected Fuel-Cycle Cost Data

Levelized Fue!-Cycle Costs

Unit 7 Fuel Schedule ‘
Unit 8 Fuel Schedule

Regional Maximum Power Consumption

Page

A-1
B-1
c-1
D-1

1-5
21
2-2
2-4
2-5
3-2
3-3
3-8
3-7
4-1
4.2
4.3
5-1
5-3mrramreme .
55,
5-7
5-7
5-15

A-30
A-31

T OA32

A-33
A-34

A34

A-35

B-6



Section -

TABLE OF CONTENTS (Continued)

* APPENDICES

A
B/,
3

TABLES

1.5-1
2.1
2,21
2.3-1
2.3-2
3.241
3.2:2
3.3-1
3.3-2
4,11
4.2-1
4,2-2
5.2-1
5.2-2
5.3-1
5.4-1
54-2
5.6-1

A.3-1
CA32
A.3-3
A.3-4
A.35
A.3-6
A.3-7

B.5-1

Project Description
Korea Electric Company
The Republic of Korea

: Benefits'pf Nuclear Power Plant Export

Summary of Project Costs and Flnancmg Plan -
Summary of Total Project Cost
Breakdown of Capital Cost Escalated Dollars

‘Summary of Initial Fuel Cores Cost

Initial Fuel Cores Cost

Summary of Project Costs and Financing Plan
Summary of Terms and Conditions

Sources and Uses of Funds During Construction
Projected Cash Available for Debt Service

Comparison of Nuclear, Qil-Fired, and Coal-Fired Plants
Foreign Exchange Savings - Nuclear vs. Oil-Fired Plants
Foreign Exchange Savings — Nuclear vs. Coal-Fired Plants
Power Sales for 1978

Power Capacity of Plants in Korea e

Forecast Division of Sales

. Long-Term Power Development Pfan

Installed Capacity of Power Plant Facilities
Long-Range Investment Plan

Plant Capacity Factors
Core Design Parameters

~ Fuel-Cycle Cost Parameters

Projected Fuel-Cycle Cost Data

‘Levelized Fuel-Cycle Costs:

Unit 7 Fuel Schedule “
Unit 8 Fuel Schedule

Regional Maximum Power Consumption

Page

A-1
B-1 .
C-1
D-1

1-5
2-1
2-2
2-4
25

32

33
3-6
37
41
4-2

. 4.3

5-1

5.5
57
57
5-15

A-30
A-31

- A32:
‘A-33

A-34
A-34
A35

B-6



Section

TABLE OF CONTENTS (Continued)

TABLES (Continued}

C.5-1
C.5-2
C.5-3
- C.5-4
. €565
C.5-6
- C.6-7
C.5-8
- €59
C.5-10
C.5-11

D.1-1
- D.2-1
D.2-2

" FIGURES

1.241
5.2-1
5.3-1
5.4-1
5.4-2
5.5-1
5.56-2
56.5-3
- b.b-4

A
A2
A.1-3
A.2-1
A.2-2
A.2-3
A.2:4
“A2-5
A.4-1
A.b-1

B.4-1

D.11

Gross National Product

- Industrial Origin of GNP

Balance of Payments

Balance of Payments Projections
Official Foreign Exchange Reserves
Debt Profile and Debt Service Ratio
Korean Banking System Assets
Prices, Wages, and Employment

Geography of Exports and Imports

Public Debt

‘Money Supply

- ) ) ah
Summary Benefits of Nuclear Power Plant Export

Benefits of Nuclear Power Plant Export _

Financial and Employment Effect of Nuciear Power Exports

Republic of Korea Map and Gyaema-Ri

- Power Sales, 1972-1878

Load Forecast for 1978-1988 _
Trends of Power Plant Facilities : B
Long-Range Power Development Program

Korea Electric Company Primary Network in 1979

Korea Electric Company Primary Network in 1982

Korea Electric Company Primary Network in 1986

- 345 KV Transmission Line System

Republic of Korea Map and Gyaema-Ri

Major Physiographic Divisions of Korea

Geologic Map of Korea '

Key Plan — Light Water Nuclear Reactor Power Plant
PWR Power Plant Plan ’
PWR Power Plant Section '

PWR Simplified Plant Flow Diagram

One-Line Diagram

Project Schedule

Engineering — Constructor Organization

KECO QOrganization

Distribution of Export Value and Employment

Eage

C-6
C-8
C9
C-10
c-1n

- C13

C-14
C-15
c-17

- C-19

C-20

D-1
D-4
D-5

1-2

5-2

5-6
BB -
5-9

5-11 ,
5-12 -
5-13

5-14

A-2
A4

- A-b

A-11
A-13
A4
A-16
A-22
A-36
A-40

B-5

D-3



s, T Y AL

-

1.0 SUMMARY

1.1 INTRODUCTION

. The Republic of Korea has experienced rapid economic development and GNP growth rates

which, over the past decade, have been among the highest of all non-oil producing developed and
developing countries. This rap;d industrial growth has led to a continuing effort by the Republic
of Korea to provide increased electrical generating capacity to support further growth,

The latest Long-Range Power Deve!opment‘ Program, formulated by the Kdrean Electric

- Company (KECO) in conjunction with Government pIannmg agenc;es fww e
1

demand wil] experience an average 3

Jecreasing to 13.1 percent during the 1982 t0 1986 period. In order to partially meet these
growth projections in the most economic manner, while also di vers:fymg the fuel sources of base
load electric generation for economic and strategic reasons, KECO has decided to construct two
additional nuclear power plants. These plants, referred to as Korea Nuclear Units 7 and 8, will
represent the sixth and seventh nuclear plants ordered by KECQ, A review of the current power
situation in Korea and the latest Long-Range Power Development Program are presented in

. Section 5 of this Application, and the financial l'npact of this program on KECO is presented- in

Section 6.
1.2 PROJECT DESCRIPTION

The proposed Korea Nuclear Unit 7 and 8 will be located at Gyaema-Ri on the southwestern

coast of the Korean peninsula. {Refer to Figure 1.2-1.) The Gyaema site was selected after exten-

sive site investigation studies indicated it to be most suitable relative to the numerous criteria

assessed, Korea Nuclear Units 1, 2, 6 and 6 are located at Ko-Ri onthe southeastern coastof ——
Korea, and the Nuclear Unit at Weolsong'is located about 50 kilometers north of Ko-Ri. :

The Korea Nuclear Units 7 and 8, which are planned as base load plants, will be designed to have ()¢t PwW-,
a net output of approximately 950 MWe gach, for a tgtal capagity of 1900 MWe. The units wiil

consist of pressurized water reactors (PWR) and turbine generators to be supplied by M"?f
Westmghouse Electric Corporation, together with necessary supporting balance of plant (BOP}
equipment. The PWR type of reactor is widely accepted for power plant application.

Al
The project is scheduled to start in September 1979, with commercial operation scheduled for (Mbw\‘-‘)
March 30, 1986 and March 30, 1987 for Units 7 and B, respectively. A description of the project,

including a discussion of the plan of execution for implementation of the project, is presented in

Appendix A of this Application,

1.3 PROJECT EXECUTION

KECO intends to execute the project using the “‘component’’ approach for Project Implementa-
tion. With the component approach, project management, engineering and design of the plant,
procurement of equipment and materials, construction management, installation, preoperational

‘testing, startup, and quality assurance will be the responsibility of KECO and an engineer con-

struction (EC) manager. Westinghouse Electric Corporation has been selected to supply the
Nuclear Steam Supply System {NSSS) and turbine-generator (T/G)} equipment on an equipment

1-1
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supply basis, including the initiai.fuel fabrication, supply of basic engineering design criteria for
the balance of plant, and certain technical support services.

~ All engineering and design of the balance of plant, and procurement of equipment and materials :
including the condensing, feedwater, and extraction systems, as well as controls, piping and ' BM .
pedestal work, will be performed by a U.S. EC organization to be selected. The erection and

“instailation work will be managed by KECO and the EC, and carried out by local labor and
subcontractors, with participation and support from the NSSS and T/G supplier as necessary.

' 1.4 PROJECT FUEL SUPPLY

The projected world supp y/demand situation for uranium ore has lmgroved substantlally uring . J

the past few years as a result of the slowdown in U.S. nuclear power expansion and an increase in 215"
U.S. as well as worldwide produqtlon capacity. During the past two years, about 70 nuclear '
plants have been delayed by U.S. utilities and, since 1974, 16 percent of the proposed U.S.

nuclear capacity has been canceled outright. More recently, the Three Mile Island accident has

resulted in further delays in nuclear reactor programs — both in the U.S. and worldwide, At the

same time, uranium supplies have been increasing — with recent discoveries of deposits in Canada

and Australia, and more production capacity being put in place. Consequently, the worid spot

-market and prices for uranium are currently soft, and I y.is projected to be quite

“ample through the year 2000 with j ; i fes.*

In recognition of this enwronment KECO purchased most of its uranium requ;rements through

or its first thr rket, and plans t t-purchase
program to secure some of the inigial core requirements for Karea Nuclear 1lnits 7 and 8,

However, KECO's overall procurement strategy is to secure the larger portion of its fuel require-
- rents throyalfona-term uraniym purchase contracts. To implement this strategy, KECO is
currently negotiating with several companies in the U.S,, Canada-and-Australia, and expects to
~ finalize two or three long-term supply contracts by the end of 1979.

In addition to long-term purchase contracts KECO has been participating with two foreign

_ partners since 1977 in a joint venture exploration-project of uranium properties in South America.
Further, KECO % 1n the final siage of-semeksding g tripartite joint yenture gareement g an
exploration project in Africa. Finally, KECOQ is working to secure direct participation in actual

roduction activities by acquisition and development of proven reserves in the U.S.; several pro-
Mnture development of proven reserves were received by KECO in 1978 from
U.S. uranium property owners. KECO has hired a U.S. consultant to evaluate the proposed
uranium properties, and shortly expects the results of the consultant's feambahty study of one of
the U.S. properties proposed. .

The total enrichment services required from the U.S. Department of Energy to provide fuel for
KECOQO’s nuclear plants (including Units 7 and 8) are 5,132 MWe. Although this enrichment
volume slightly exceeds the 5,000 MWe ceiling stipulated in the ROK-U.S. Bilateral Agreement,
the U.S. Congress and Senate are presently studying the need to increase this ceiling by about
10 percent and it is anticipated that the Agreement will be amended prIOI‘ to the first delivery of
Ennched uranium scheduled for late 1984,

* "Forecast of Nuclear Power and Nuclear Fuel Requirements”, C. R. Glassey, R. G. Ciark;
Energy Information Administration, U. S. Department of Energy. Paper presented at the
Atomic {ndustrial Forum Fuel Cycte Conference, 1978, Atlanta, GA.

1.7
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is presented in Section 3 of this Application.

1.5 PROJECT COST AND FINANCING PLAN

The total cost of the project is estimated at $2627.8.million, including direct construction costs, a;,'&.i.
owner's indirect costs, interest during construction and other financial costs, and initial fuel

cores for the two units. The breakdown of the estimated project costs is presented in Section 2 \Goo rz
of the Application. '

i $1999,

The financing plan proposed for this project will provide for its total funding, and the project will
generate cash flows sufficient to repay the debt on a timely basis with a substantial safety margin,
The financing plan will draw upon a direct loan from the Export-import Bank of the United

- States (Eximbank Direct Loan), a loan guaranteed by Eximbank provided by the Private Export

Funding Corporation (PEFCO), a Commercial/KFX Loan,* and equity funding to be provided by
KECO. Table 1.5-1, Summary of Project Costs and Financing Plan, presents a summary break-

. down of the U. S. and Korean project costs and the proposed financing to be obtained to fund

each cost. The financing plan, including anticipated terms and conditions for each project loan,

1.6 ECONOMIC EVALUATION — NUCLEAR VS. OIL VS. COAL :

 KECO has determined th.at the proposed Korea Nuclear Units 7 and 8 will be more economical

‘than equivalent oil-fired or coal-fired plants. According to an economic analysis comparing the <unt T
1986 unit generation costs per kWh of twin 1000-MWe nuclear units and equivalent oil-fired and D\tl/afl.,.
coal-fired units, the nuclear cost was 33.2 mills/kWh compared with 57.6 milis/kWh for the oil-
fired units and 42.7 mills/kWh for the coal-fired units,

In addition to the advantage of lower generating costs, the nuclear units are also expected to Afu v ggc.k
produce about $6,631 million in net cumulative foreign exchange savings for Korea compared to S‘a\h-r..

the oil-fired plants — and $2,528 million in savings compared to the coal-fired plants - through a
period from 1986 to 1997. The generation cost and foreign exchange savings of the nuclear units

. are evaluated in Section 4 of this Application. .

1.7 BENEFITS OF NUCLEAR PLANT EXPORT

An analysis of the U. S. exports associated with Korea Nuclear Units 7 and 8 indicates that they

witl have a significant impact on the U, S, balance of trade and the creation of employment dur-

ing the planned seven year design and construction period, The proposed units are expected to . to] ™ .

generate $1,101 miltion of U. S, exports, including materials and equipment, engineering and Ve B

construction services, and nuclear fuel supply. Moreover, these exports will create an estimated Gn_ ‘\9““—0
49,600 man.vears of employment inthell S consisting of 24,800 man-years of direct employ-  ¢odig .

ment and approximately 24,800 man-years of indirect employment associated with a project of

this type, Finally, about 1,200 suppliers and subcontractors for equipment and services will be

involved — distributed among about 250 cities in 40 states.

A description of this evaluation and its detailed results are presented in Appendix D of this
Application,

.

* A commercial-loan that KECO plans to secure from the Korean Foreign Exchange Bank.



|  Table 1.5-1 | - ‘51
SUMMARY OF PROJECT COSTS AND FINANCING PLAN- i m) :

CONSTRUCTION PERIOD 1979-1987

Millions of U. S. " 5

PROJECT COSTS

U, S, Costs |

Capital Costs . . : $018.6

Fuel Costs _ ' ' 182.9

Subtotal : ‘ ‘ $1101.6

Third Country Procurement . . | $§ 119

Korean Costs

Capital Costs : ‘ $931.0

Owner's Costs ' 162.9 -

: Subtotal . : ' _ $1093.9

Financial Charges | ' $ 4205
TOTAL | $2627.8
FINANCING PLAN - ——— e

Eximbank Direct Loan

Plant |  $780.8

Fuel 155.5 ‘

Subtotal ‘ | $ 936.3

Eximbank Guaranteed Loan (PEFCO) "v(b $ 165.2

KECO Funding (incl. Commercial/KFX Loan) $1526.3
TéTAL $2627.8



U. 8. Costs _Procurement~ Korean Costs Total
- NSSS Equnpment (Westmghouse)
T/G Equ;pment (Westlnghouse)
| | uﬁ‘\
Other i d Materiai 382,166 {M 256,280 638,446
@ 75,681 .,\, 442, 426 518,107
Engineering and Services 55,504 55,504
“Project Contingency 51,783 56,496 108,279
Subtotal 810,473 10,813 840,174 1,661,460
Owner's Admlnlstratwe Costs i 53,000 53,000 -
Custom Duties & Handlmg Charges 109,200 109,900
. now (W 'igﬂ“}, _ ,
Ownier’s Contingency 108,094 1,081 ~7T 90,825
Subtotal 1 0.8,094 1,081 253,725 362,900
Total Capital Cost 918,567 11,884 1,093,899 2,024,360
(Excluding initial Fuel ‘ :
Core and Financial Cost)
Financial Cost *’_m_ 420 491
Total Capital Cost 2,444,851
—ﬁ_..-——‘_"/

Item

Table 2.2-1 ,
BREAKDOWN OF CAPITAL COST ESCALATED DOLLARS
(U. S. $ Thousands) '

485 WON/$

Third Country

{Exciuding Initial Fuel Cores}

200,000 o

2.2



" @ The Other Equipment and Material estimate of $638.4 million consists of $382.2
' million to be procured in the U. S. and $256.2 million to be procured in Korea. This
estimate includes all material and equipment which will become a permanent part of the
plant excluding the NSSS and T/G equipment. it also includés construction materials,
such as concrete forms, which can be directly charged to specific structures.

‘e The Construction Costs estimate of $518.1 million includes all construction site labor,
subcontractor’s fees, and construction tools/equipment. It also includes temporary
structures and miscellaneous materials which cannot be charged directly. As shown in
Table 2.2-1, the major portion of Construction Costs will be incurred in Korea.

e The Engineering and Services estimate of $55.5.million includes all engineering and
sarvices performed away from the cohstruction site except, for those performed by
equipment vendors, '

# The Project Contingency estimate of $108.3 million is defined as the amount of money
which must be included in an estimate to achieve a desired level of confidence in that
estimate by providing for uncertainties — in quantity, prlcmg, productivity, and
schedule — which lie within the defined scope of the project, Project contingency
excludes uncertainties beyond the engineer's coritrol which are provided for in Owner's
Contingency below. '

e The Owner’s Administrative Costs estimate of $53.0 miilion represents KECO's costs
associated with the planning, construction and initia! operation of the units,

e The Custom Duties and Handling Charges estimate of $109.9 miilion represents KECO's
costs associated with bringing foreign-procured equipment and materlals for the project
into Korea. -

‘s The Owner's Contingency estimate of $200.0 million is the amount of money which an
owner includes in an estimate to allow for deviations which cannot be specifically
identified and are not included in the Project Contingency. Owner’s Contingency
includes allowances for possible cost changes arising from present plans for physical -
plant components, plant arrangement or siting, design criteria, codes and standards
imposed by the client or regulatory agencies, vendor design criteria, scope of services or
division of responsibility, exchange rates, and inflation rates. '

¢ The Financial Costs estimate of $420.5 million includes interest, commitment and
management fees, and export credit guarantee fees associated with each of the loans in
the proposed financing plan described in Section 3 of this Application.

2.3 INITIAL FUEL CORES COST

The total cost of initial fuel cores for Nuclear Units 7 and 8 is estimated to be $182,900,000 ov
the 1982-1986 period, This estimate consists of the costs shown in Table 2,3-1,

2-3




Table 2.3-1
SUMMARY OF INITIAL FUEL CORES COST
{U. 8. $ Thousands)

- Cocalebor
U308 ‘ _ — - _’ -~ -‘$ e . 5 Z
" Conversion ' _ . A Z
. . ) ’ - . - - . ’ o
Enrichment ' ' 59,000 * —_ _ o z’
Fabrication « —— j— ) --_.. — — ».
Total . $182,900

-* Excludes advance p_ayfnent of $6.3 million made by KECO
to U.S. D.O.E. in 1979,

" The factors used in determining these Initial Fuel Cores Cost incl_ude the foliowing:

1.  The current cost of U308 was assumed to be ., including transportation and
insurance costs.

2. Acurrent cost of per Kg U for conversion. Losses were assumed to be 0.5 per-
cent in the conversion process,

3. Enrichment services were based on assumed commercial €ast of about $100.00 per - -
separative work unit (SWU). .

4, Fabrication costs were based on current offers.

5. Escalation rates applied for the cost estimates of each fuel cycle component —
uranium concentrate, conversion, enrlchment and fabrication — are 5, 6, 10, and 7
percent per year, respectively.

6. Interest charges associated w;th fuel core procurement have been excluded from this
" computation,
The preliminary procurement plan for the initial fuel cores results in the annual costs summarized

in Table 2.3-2, This table |nd|cates that the major fuel core expenditures occur in the 1982 to
1986 period.

24



Component

U Ore

~ Conversion

| Enrichment
Fabrication

'_I'ot_al

. * Excludes advance payment of $6.3 .million made by KECO to U.S. D.O.E. in 1979,

"Table 2.3-2
INITIAL FUEL CORES COST
(U, S. Millions)

1982 1983 1984 1985 11986

i

2-5

Total |

59.0*

. 1829



. Table 3.2-1
SUMMARY OF PROJECT COSTS AND FINANCING ‘PLAN

Millions of U. S. $ Percent of Total
PROJECT COSTS
U. 8. Costs '
Capital Costs $ 918.6 “\
Fuei Costs : 182.9 '
Subtotal | . _ $1101.5 419
- R
Third Country Procurement - , $ 1.9 0.5
Kbrean Costs , | P
Capital Costs $ 931.0 o
Owner's Costs o 1629 b
: Subtotal ) $1093.9 41,6
Financial Charges ' © $ 4205 16.0
TOTAL o $2627.8 100.0
FINANCING PLAN |
Eximbank Direct Loan , :
Capital Cost Commitment : $ 780.8 -
Fuel Core Commitment 15565
Total Commitment $ 936.3 ' 35.6
Eximbank Guarantéed : o _
Loan (PEFCO} ‘ _ $ 1652 6.3
KECO Funding ‘
Equity ‘ $1101.3
Commercial KFX Loan 425.0 '
Subtotal ' $1626.3 - 58.1

TOTAL $26278 - - 1000

3.2



repayment period, for a total term.of 11 years. KECQO’s indebtedness under the

Eximbank Direct Loan will be unconditionally guaranteed by the ROK. Other terms and

conditions of the Eximbank Direct Loan are summarized in Table 3.2-2.
e Eximbank Guaranteed Loan (PEFCO)

An Eximbank Guaranteed Loan to be made by PEFCO will finance an amount equiva- -
lent to 156 percent, up to $165.2 million, of the cost of U. S. goods and services for the
project to cover a portion of Korean local costs.

PEFCQ's interest rate will be flxed at 9.125 percent which when combined with a 0. 50
percent per annum guarantee fee charged by Eximbank, produces a total annual charge
of 9.625 percent payable semi-annually in arrears on. funds actually borrowed. The over-
all term of the loan will be 23 years, including 8 year grace and 15-year repayment
period, Other terms and conditions of the PEFCO Loan are summarized in Table 3.2-2.
_ o
e KECO Funding

‘ O

The balance of the project funding, amounting to $1526.3 million, will be from funds
provided by KECO and will be used to cover a portion of U. S. and Korean costs and
Financial Costs. The miajority of this funding will be derived from direct equity contri-
butions by KECO of $1101.3 million. The remainder of KECO funding will be secured
from a Commercial/KFX loan {a commercial loan arrangement with the Korean Foreign
Exchange Bank} amounting to $425.0 million. Although the rates and terms of this loan
are preliminary at this time, it is expected that the floating interest rate will average
about 10.0 percent over the total term of 12 years which includes a 78-month grace
period. Although the 10 percent average interest rate assumed is substantially below the

current LIBOR rate of about 12 percent, the floating rate averaged less than 5.5 percent 7]

as recently as 1976,
3.3 CASH FLOW ANALYSIS -

| Cash flow analyses were prepared and are described on the next few pages to present the annual
Sources and Uses of Funds during the project’s 1379-1987 construction period (Table 3.3-1) and
the Projected Cash Available for Debt Service through the 1986 to 2002 period {Table 3.3-2),

& Sources and Uses of Funds

The Sources and Uses of Funds During Construction schedule is based on the project
~ cost estimate detailed in Section 2 and on the project financing plan outlined previously
in this section. The.schedule provides a year by year accounting of the project expend;-
tures, The schedule shows that-tqtal project expenditures amount to $2627.8 million,
the major portion of this total occurring i 561.9 million), 1984 ($642.0
illion), and 1985 ($593.5 million). Almost helf of the Exim Direct Loan is required jn

1983 and 1984, and KECQ's funding requirements are the greatest from 1983 to 1985,

3-4
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e Projected Cash Available for Debt Service

“An analysis was prepared to estimate the cash flow from the operations of the two-units
which would be available to cover debt service payments, For this analysis, estimates of

the annual revenues ang_the direct operating costs associated with operation and main- . . Lo

‘tenance of the project were prepared for the 1986 to 2002 period. The results of this : 0F_“"‘ﬂ
~ analysis, shown in Table 3.3-2, indicate that the debt service coverage ratio exceeds 2.5 - lenh

throughout this period and that the cash flow generated by the project {over $800 , U'b

million annually after 1887) will provide a substantial margin over and above the princi- 7

pal and interest payment requirements. , Heprs

[} v
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Aosumes TABLE 331 :
3131 /g¢ . KOREA NUCLEAR UNITS NO. 7 & NO. 8
+§7 . - SOURCES AND USES OF FUNDS DURING CONSTRUCTION
Camrlch Lem (MILLIONS OF U.S. DOLLARS) |
Year: 1979 1980 1981 1982 1983 1984 1985 1986 1987  Total
Sources of Funds
" Exim Direét Loan - , ’
Capital Cost Commitment - 25.8 54.7 120.2 198.3 186.1 139.0 508 7.0 780.8 .
Fuel Core Commitment - - - 3256 343 25.6 44.0 19.0 - 158.5
PEFCO _ , . .
Capital Cost Commitment - 5.4 11.4 274 41.8 38.5 30.0 9.5 1.3 165.2
KECO Funding ,
Commercial KFX Loan - 54 42.3 99.3 156.3 121.7 = - - - 425.0
Equity 10.9 21.6 30.1 64.0 131.2 271.2 380.6 169._6 22.1  1101.3
Total Sources of Funds 108 58.2 1385 3435 5619 6420 5935 2489 304 2627.8
Uses of Funds
— U.S. Costs - , S
Capital Costs . 64 23.9 64.3 141.5 2333 217.7 1635 59.7 8.3 918.6 |
" Fuel Core Costs - — — 38.2 ., 404 30.1 518 224 — 182.9
" Total U. S. Costs 64 239 643 1797 2737 2478 2153 - 821 8.3 11015
Korean Costs - o |
Korean Capital Costs R 38 205 51.3 112.6 191.7  _ 253.2- 219.7 735 4.6 931\0
Owner’s Costs 06 36 9.0 19.7 336 . 44.3. -384 12.9 0.8 162|9
Totai Korean Costs 4.4 24.0 60.2 132.3 22563 2975 2568.2 86.4 55 1093|9
Third Country Procurement 0.1 0.3 0.8 1.8 3.0 2.8 2.1 0.8 0.1 119
Financial Charges ,
Exim Direct Loan - .36 6.5 145 294 46.6 61.9 43.6 9.3 215[3
PEFCO - 1.3 2.0 3.8. 6.9 10.5 136 9.4 2.0 495
Commercial KFX Loan - 5.1 4.6 11.4 235  36.7 . 425 26.6 5.3 155!7
Total Financial Charges — 10.0 ;. 13.1 29.6 59.8 638 1179 . 79.6 16,6  420/5
Total Uses of Funds 109 582} 1385 3435 5619 6420 5935 2489 304 26278
Note: Numbers may not add due to roundmg ‘p Y 5 31;' )3, ,71 Py 4'1/ M’fz )2,6% 15 ll /JZZ ,
: , g 91 i Ve ;_
’ 26 19 Zie 24 be3 ‘f 751 |




TABLE 3.3-2

PROJECTED CASH AVAILABLE FOR DEBT SERVICE ‘(‘I
(MILLIONS OF U.S. DOLLARS)

Year: © 1986 - 1987 1988 1989 1990 199

Project Revenues ' i . 316.1 807.8' 1053.7 11239 11239 1123
Direct Operating Cost , 70.7 164.9 188.4  188.4 188.4 18&.
Cash Available for Debt Service 245.4.‘ 6429 865.3 935.5 935.5 . 9356.

Debt Service Requirements

Exim Direct Loan

Amortization — Capital Cost 13.0 . 39.0 52.1 52.1. 52.1 52.
- — Fuel Core : 13.0 38.9 51.8 38.9 . 13.0- -
interest — Capital Costs 23.2 523 . 56.2 52.1 479 43
— Fuel Core = . 4.4 8.6 . 6.2 2.3 0.3 -
Subtotal Exim Loan . 53,5  138.8 166.3 145.3  113.2 95,
PEFCO Loan ,4 S
Amortization 28 _ 83 11.0 110 -_11.0 11
Interest 5.9 13.3 14.3 13.3 12.2 1
]

Subtotal PEFCO Loan ' 8.6 216 25.3 24,3 23.2 22.

Commercial KFX Loan . _ . _
- Amortization 17.7 531 70.8 70.8 70.8 70
Interest 15.5 33.2 31.9 248 17.7 10
Subtotal Commercial KFX Loan - 33.2 86.3 102.7 95.6 88.5 81
‘Total Debt Service 95.4 246.7 294.8 265.2 2249 199

Net Project Cash Flow

Annual 1500 3962 5710 6703 7100 730
Cumulative - 150.0 546.2 1117.2 1787,5 24981 3234
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| EXPLANATION OF FINANCIAL TABLES

The following pages present line descriptions for the Sources and Uses of Funds During Construc-

tion schedule and the Projected Cash Available for Debt Service schedule, These line descriptions

establish the basis of the computation and the parameters assumed to determine the line entries:

in each of the statement. Unless otherwise indicated, all figures are expressed in terms of millions

~of U, S. dollars escalated to 1986. As noted in Section 2, Project Costs, foreign costs were . IJ“'O
-escalated at a 7 percent annual rate while Korean costs were escalated at a 12 percent annual rate, ‘h‘— ‘

Table 3.3-1 Sources and Uses of Funds

Sources of Fu_nds ‘ .

Exim Direct Loan: The Exim Direct L.oan totals $936.3 million, re'presenting 85 percent of

~ total U, S. costs, The loan consists of a Capltal Cost Commltment of $780.8 mllhon and a Fuel
Commitment of $1556.5 million, :

¢ Disbursements under the Exsmbank Dlrect Loan wul be made throughout the construc-
tion perlod

‘s The loan amount under the Eximbank Direct Loan will be allocated between Unit 7 and
Unit 8, with repayments to begin six months after completion of each nuclear unit, or
September 30, 1986 for Unit 7 and September 30, 1887 for Unit 8. For the purpose of
this analysis, the loan amounts are.allocated evenly between Units 7 and 8, such that 50
percent (for Unit 7} of the Exim Direct Loan is repaid from 1986 to'2001, with the
rernainin_g_S_g__EE_rcent portion (for Unit 8) being repaid over the 1987-2002 period.

e The repayment of the Capital Cost Commitment will be in.thirty equal semi-annual ——eemer. ..
installments, while the repayment of the Fuel Commitment will be in six equal semi-
annual installments.

'"PEFCO Loan: The PEFCO Loan totals $165.2 million, representing 15 percent of total U. S.
costs. As in the case of the Exim Direct loan, the PEFCO Lozn will be disbursed throughout the
construction period with repayment in thirty equal semi-annual instaliments beginning six
months after the completion of each nuclear unit.

KECO Funding: The balance of funding required will be provided through KECO equity contri-
butions and a Commermal/KFX Loan to cover foreign exchange and local costs not covered by

_ equity, .

Total Sources of Funds: This represents the total of the Exim Direct Loan, PEFCO Loan, and
KECOQ Funding.

Uses of Funds
U. S. Costs: Total U. S. Costs amount to $1101.5 million and consist ’of $918.6 million Capital

Costs and $182.9 million of Fuel Cores Costs. These costs include escalation assumed to be 7 per-
-cent per annum through the construction period.
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e The U, S, Capital Costs represent the value of the L. S. goods and services to be
exported to the project, including NSSS equipment, T/G equipment, other equipment
and materials, construction, and engineering services costs. These costs are discussed in
Section 2 of this Application,

e The Fuel Cores Costs represent the U. 5. cost of the initial fuel core purchase for both
units and includes uranium, conversion, enrlchment and fabrication costs. These costs
are also discussed in Section 2,

Korean Costs: Korean Costs total $1,093,9 million and consist of $931.0 million of Korean Capital
Costs and $162.9 millian of Owner's Costs, These costs include escalatlon assumed to be 12 percent
per annum durnng the constructlon period,

® The Korean Capltal Costs include certain equspment and materlals construction costs,
and engmeertng and project services purchased in Korea

e Owner's Costs represent KECO's home office, costs and custom duties and handllng
-charges associated with this project,

Financial Charges: The Financial Charges of $.420.5 million include all of the financial fees,
including interest, commitment fees, management fees, and export credit guarantee fees asso-
ciated with each of the loans contained in the proposed financing plan The fmancnal charges for
each loan are summarized in Table 3.2-2 in this Section.

Total Uses of Funds. Thls represents the total of the Exlm Dlrect Loan PEFCO Loan and KECO
~ Funding.

Table 3.3-2 Project Cash Avai!able for Debt Service

Project Revenues: The projected revenue stream from the operations of the units is based on the
expected level of startup of operations from Units 7 and 8 and from the projected level of unit
electricity rates during this period. Operating capacities assumed for each unit were Year 1: 60%, .
‘year 2: 70%, years 3-10: 80%, and years 11-15: Z3%. Unit rates for electricity were assumed con- W ;

stant following the startup of operations at $0.0856 pér KWh, of?
Rirect Operating Cost: The Direct Operating Cost includes fugl ¢cogts, operating and mainfgnance

" costs, insurance costs and other direct costs associated with the operations of the two units. l l : ”
These costs rise from $70.7 million.in 1986 to $164 9 million in 1887 and $188.4 million in Fwm

1988 and thereafter,

" Cash Available for Debt Service: The Cash Available for Debt Service is calculated as Projected
Revenues less Direct Operating Cost,

Debt Service Requirements: The Debt Service Requirements include the debt repayment
{amortization) and interest costs, including the Eximbank guarantee fees, for each of the loans
contained in the proposed financing plan. In 1986 and 1987, certain other financial costs, such as
commitment fees, have been-included in the interest cost figures. The Financial Charges and the
repayment terms of each of the loans are summarized in Table 3.2-2 in this Section.

Net Ptoject Cash Flow: The Net Project Cash Fiow is calculated as Cash Available for Debt Ser-
vice Requirements, This cash flow is calculated and shown on an annual and cumulative basis.
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4.0 ECONOMIC EVALUATION — NUCLEAR VS OIL VS COAL

4.1 PROJECT ECONOMICS

An economic analysis was prepared to compare the 1986 unit generation costs pér kilowatt
hour of twin 1000-MWe nuclear units with four oil-fired units, each with 500 MWe gross

“output, and with four coal-fired units with 500 MWe output each — assuming all units were

A,

to be constructed and operated in Korea. Generation costs include fixed charges on capital,
. fuel, and operating and maintenance expenses.

The results of the economic comparison,
presented in Table 4.1-1, show that the total unit generation costs in 1986 are expected to

be {U.S. $) 33.2 mills/kWh for the nuclear ynits campared with (U5, $) 57.6 mills/kWh for

the_oil- lants and 42._7_m1uszkmunr_r.ba.mauugd_ums Based on this analysis, the
unit generation cost of the nuclear plants operating in Korea is over 4Q.nman.t.lo.w.e.uban

the oil-fired plants and over_20Q percent lower than the coal-fired plants.
-m-.___—_.__ A ) . N i 3

The assumptions used‘- for this economic analysis include the following:

3 I
The plant capital costs have been estimated to escalate by an auerage of 7 percent per

annum while fyel co3ts and operating and main nce expenses for the nuclear, oil:
fired, and coal-fired units were escalated by an average of 6 percent per annum.

No transmission line costs have been inciuded in this comparlson since cost dlfferences
between the plants are considered relatively minor.

Design life expectancy of the plants is considered to be 40 years; however, a 30-year
economic life is used for purpose of this) study for all three~types of plants.

o _,Vﬂ 14

I~ . -(M . .
Vo P TABLE 4141
COMPARISON OF NUCLEAR, OIL-FIRED,

AND COAL-FIRED PLANTS

%

2

- Nuclear Qil-Fired Coal-Fired
Item Plants Plants Plants
Year of Commissioning WA Y- 1986 1986 1986
Installed Capacity (MW} "2 X 1000 4 X 500 4 X 500
Unit Capital Cost ($/KW) 92 ',?.??q;? 628 878
Plant Capacity Factor (%) &+ /'_ 75.0 75.0
Annual Fixed Charge Rate (%) 3“,';\ ) 13.3
Generation Cost {mills/kWh) Covsielch
— Fixed Charge on Capttal 17.8
Fuel 22,5
O&M 2.4
Total Unit Generation Cost — 1986 42.7
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D. For the oil-fired plants, 19 million barrels of oil per year will be required for fuel at an - O\j\
estimated cost in 1986 of $30 per barrel. The coal-fired plants will require 5.8 million (J% /‘I
tons of coal per year at an estimated 1986 cost of $51 per ton. -

4.2 FOREIGN EXCHANGE SAVINGS

‘Under the assumptions noted above, comparative foreign exchange flows for the nuclear,

' oil-fired, and coal-fired plants were estimated and are presented in Tables 4.2-1 and 4.2-2.
_ The anticipated foreign exchange savings to Korea as a result of lower cost of nuclear fuel
compared to fue! oil are estimated to average $661 million annually and to total $7,929
million over the 1986 to 1997 period. After adjustment for repayment of foreign loans
assumed to finance 70 percent of the cost of the nuclear or oil-fired facilities, the net :
cumulative foreign exchange savings of the nuclear plants over the 1986 to 1997 perlod (the )0
assumed debt service penod for the nuclear units) are $6,631 million. '

In the case of nuclear fuel compared toio_:slj, the foreign exchange fuel savings to Korea are
estimated to average $275 million annually and to total $3,303 million over the 1986 to
1997 period. After adjuEan—ent for foreE'rrloan repayments, the net cumulative foreign
exchange savings of nuclear versus coal-fired plants are $2,528 miilion. '

Table 4.2-1 e calaatt """:'f
FOREIGN EXCHANGE SAVINGS 'm\u-h_&‘
NUCLEAR VS OIL-FIRED PLANTS w“"ﬂm o I .
" {Millions of U.S. $) Y eal ool guhon
. K dos thikee — — L XL
Fuel Cost Debt Service Net Savings
Year | Qil Nuclear Savings“) Qil {Nuclear Savi_ngs(z’ Annual(S) Cumuiative 2% |'a
1986 | 570 | 100 470 167 | 286 {119) 351 351 " %
1987 | 604 | 106 498 159 | 273 (114) 384 735 } '
1088 | 640 | 112 . 528 151 | 267 - (110 418 | 1183
1989 | 679 | 118 560 143 | 248 (105) 455 1608
1990 | 720-| 126 594 135 | 236 (101) 493 2101
1991 | 763 134 629 127 | 224 {97) 532 2633
1992 | 809 | 142 667 {120 | 212 | (92} 575 . 3208
1993 | 857 151 706 112 | 199 (87 619 3827
1994 1 908 | 159 749 104 | 187 (83} 666 4493
1995 | 963 | 169 794 | 96 | 174 (78) | 716 5209
1996 |1021 179 g42 | — 162 (162} 680 5889
1997 | 1082 190 892 - 150 (150) | 742 6631
TOTAIL 7929 (1298) 6631
 NOTES:

(1) Qii-Fired plant fuel costs minus nuclear plant fuel costs.
{2) Qil-Fired plant debt service minus nuclear plant debt service.
{3) Annual net savings = in fuel cost plus savings in debt service.
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Table 4.2-2
FOREIGN EXCHANGE SAVINGS
NUCLEAR VS:COAL-FIRED PLANTS
(Millions of U.S. $)

(1) Coal-fired plant fuel costs minus nuclear plant fuel costs.
{2) Coal-fired plant debt service minus nuclear plant fuel costs.
- {3) Annual net savings — savings in fuel cost plus savings ir-debt service.

4-3

Fuel Cost Debt Service Net Savings

Year -_Co.al Nuclear Savi'ngs(”_ Coal | Nuclear Savings(Z) Annual (3! Cumulative
1986 | 296 100 | 196 |[-234] 286 | - (52) | 144 144
1987 | 313 106 207 223} 273 (50) 1857 301 .
1988 | 332 112 220 211 | 261 {50} , 170 | . 471
1989 | 352 | 119" 233 200 | 248 (48) 185 - 656
1990 } 373 126 247 189 | 236 (47) ¢ 200 856
1991.{ 396 134 - 262 . 178 | 224 + (46) 216 1072
1992 | 420 142 278 167 212 {48), 233 1305
1993 | 445 151 294 156 199 (43) 251 1556
1994 | 472 159 313 145 187 (42) . 271 1827
1995 | 500 169 331 134 174 |  (40) 291 2118
1996 | 530 179 351 - 162 {162) 189 2307
1997 | 561 190 3N - 150 {150} 221 2528

TOTAL 3303 (775) 2528

- NOTES:



5.0 KECO POWER DEVELOPMENT PROGRAM

5.1 GENERAL

Korea's rapid transition from an agricultural to an industrial economy is directly and drasti- “ '
cally reflected in power consumption. For example, power sales have increased at an annual
" rate of 17.2 percent in the period from 1972 through 1976. The increase is projected to
be 16.4 percent in the period from 1977 through 1981, and at an annual rate of 13.1 percent
from 1982 through 1986. o
KECO has managed to meet these demands by adding new plants at a carefully planned rate
of expansion. [nstalled capacity increased 19.4 times from 1961 to 1978. Planned expan-
sion will increase the installed capacity by 3.5 timeq from 1978 to 1988 in order to meet
forecast load demand and improve the amount of reserve capacity over peak demand.
Present electrical power reserve margins are 7.7 percent, but are expected to improve to a
more statisfactory 17.7 percent in 1988, .
The transmission and distribution system has also had to keep up with the ever increasing
load demand. KECOQ started with 5,237 kilometers. of transmission line, primarily 66 kV,
with a few 154-kV lines. Distribution was mainly at 3.3 kV, with a few 5.7-kV, 6.8-kV or .
11.4-kV lines. The system now consists of 10,990 kilometers of 154-kV, 345-kV, and the
original 66-kV lines. Recent emphasis has been placed on 22.9-kV Y distribution systems,
with secondary distribution increased from the old 100-200 V to 220-380 V.

5.2 CURRENT POWER STATUS P — —

Total energy sales for 1978 reached 27,326 million kilowatt hours. This represented an .
average annual increase of 18.2 percent durmg the 1972-1978 period, Table 5.2-1 presents
the amount of power consumed for the general types of consumers. The increase in power
sales for the period from 1972 through 1978 is shown in Figure 5.2-1. .

.Table 8.2-1
POWER SALES FOR 1978
Consumer : kWh % of Total

Large Power - 18,116 S 66.3
Small Power _ 5,061 18.5
Lighting 3,959 , 14,5 ,
Agriculture . 190 . 0.7

Total ' 27,326 : 100.0
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Figure 5,2-1
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Total system installed capacity at the end of 1978 was 6916 MWe. Thermal plants
represent 67.8 percent of the total, with 10.3 percent by hydro, 13.4 percent by .internal
combustion plants, and 8.5 percent by a nuclear plant Table 5.2-2 is a tabuiation of the
operating plants at the end of 1978, ‘

Table 5.2-2
POWER CAPACITY OF PLANTS IN KOREA (MWe)
Thermal " Hydro , Internal Combustion Nuclear
Seoul 4125 | Hwachon 108.0° | Wangsibri- - 39.9 |[Kori 687
Inchc'm; 1150.0 Chunchon 57.6 | Bupyoeng  85.0
Kyeongin 3248 | Uiam 45.0 | Onsudong 326
Busan 330.0 Cheongpyong 79.6 | Jedu ! 8.8 -
- Gunsan o 75.0 | Paldang 80.0° 'Suvu:ongi' 5.0
Honam 5600 | Chilbo 28.8 | Yeongweol  200.0
Jeju- | 10.0 Uham 2.6 Gunsan 200.0
Yeosu 500.0 Bosunggéng 7 -, 3.1 Hanrim “13.1
Yeongweol 100.0 Goesan 2.6 Ulreungdo 0.5
Samcheog ~ 55.0 Soyanggang 200.0 | Ulsan 3400 ]
Yeongdong 1250 | Andong 90.0
" Yeongnam 400.0 | Chusan | 1.4
Masan 500 | Nam-Gang 12.6
Ulsan 1 600.0 Anheung 0.5
Total 46923 Total 7118 | Total 9249 587
= e ——— L
SUMMARY MW Percent
Hydro : ‘ 711.8 10.3
Thermal 4,692.3 67.8
Internal Combusticon 9249 = 13.4-
Nuclear 587.0 - 85
Total _ . 6,916.0 1006.0%
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5.3 FORECAST POWER DEMAND

Forecast power demand under KECO's power. development program extends ten yeat;s; cover-
ing 1979 through 1988. KECO continuously reviews and studies its power market to provide

. a sound basis for long-range planning in a series of five-year plans. This section presents-the
bases used and the results of the 1977-1981 and 1982-1986 five-year periods.

5.3.1 BASES

e A growth rate of 10.7 percent per year in GNP for the period from 1977 through
1981, as projected by the Korea Development Institute for the fourth five-year {CP]
economic deévelopment plan, A growth rate of 10.0 percent per year for the period M‘d\
from 1982 through 1986, as projected by KECO. ‘ . &HMP\)

e Rural electrification has almost been completed by 1978. This program was 97.8
percent complete as. of the end of 1977,

e Forecasting is based on past power consumptioh records as well as predicted power
demands for three main categories of customers: large power consumers small
power consumers, and lighting (householders, street lighting).

. Large consumers are individually surveyed to determme their spec:fnc expansion
plans and future power requirements.

e Past growth trends for small power consumers are analyzed, projected, and modi- .
fied in accordance with known and anticipated pertinent factors that may affect
future growth rates. Each major industrial group ~ textiles, metallurgicali, -
machinery, ceramics, chemical, food, others — is surveyed and analyzed. ‘Overall
estimates are further correlated with local consumption trends and export potential.
Other factors, such as GNP growth, capital assets, and goals set by various
government agencies, are also taken into consideration.

e  Future power requirements for lighting customers are determined by analysis of
trends in past growth and expected increases in acceptance of electrical appliances.
However, increases due to convenience air conditioning have not been considered,

e Total estimated energy requirements for the system arg determined by a summa-
tion of individua! power forecasts for consumers in. these major categories. Load
characteristics and distribution of demands are also analyzed. System losses are
determined for the transmission system by an alternating current network analyzer,
and by computer studies that simulate pro;ected system load conditions and power
ftows

e  The derived average system load requirements are the basis for system planning.
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5.3.2 FORECAST POWER DEMAND

Results- of the load forecast for the period from 1978 through 1988.are presented in
Figure 5.3-1. An average annual growth rate of 13.5 percent.is anticipated.

Results of the forecast of increased electric power consumption by the types of users are

- presented in Table 6.3-1. The growth in GNP is forecast to maintain an increase in Large
and Small’ Power users which will account for over 84 percent of total power consumed;
however, the increasing prosperity of Korea will account for a greater increase in residential
use as more household app'licantes are brbught into common use.

4

Table 5.3-1 by
FORECAST DIVISION OF SALES (% OF TOTAL)

Consumer Cte79 | tee3 1988
Large Pawer . 870 . 67.4  67.9
Small Power - 184 173 16.4
Lighting 14.0 14.7 ' 15.2
Agriculture 06 0.5 0.5

54 POWER DEVELOPMENT PROGRAM

A summary of the KECO capacity expansion plan is presente'c‘! in Table 5.4-1. The year-to-

year increases in installed capacity have been scheduled to meet forecasted demands with

adequate reserves. The 1978 reserve capacity of 7.7 percent is not sufficient, A reserve of

- 16.1 percent nominal is expected to be achieved in 1979, and will be in the.range of 13 to
20 percent through 1988. '

Nuclear power will be supplying an increasing share of total installed capacity; rising from

8.5 percent in 1978 to 37.2 percent in 1988, Table 5.4-2 presents the change in contribution
of thermal, nuclear, and hydro to total power. The table shows the concentration in the
development of hydro and nuclear power plants.
Figure 5.4-1, a bar graph, presents the year-by-year change in total power capacity, as well
as the amount supplied by thermal, nuclear, and hydro. :

The sequence in which new plants are to be added to KECQ’s system under the Long-Range
Power Development Program is shown in Figure 5.4-2, The figure shows that, in order-to
meet the long-range load requirements, the development program calls for the construction
of 45 facilities over the 1978 to 1988 period. These facilities include the four nuclear power
plants cu'rr,ehtly under construction and six more nuclear units to be initiated and completed
by 1988.
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90,000

. AVERAGE
' ITEM - , GROWTH RATE (%'
£0,000 |- TTT15I-%%
GNP 10.7 100
MINING & MFG 15.8 12.8
TOTAL ENERGY SALES| 163 13.1
PEAK DEMAND 15.4 133
70,000 |- - :
60,000 |- AGRICULTURE

AND FISHERY

~
50,000 -
—
-
-
40,000 | —
-
. -~
30,000 |-
-~ -
- i
20,000 s e 7 - =
- 20,000 —= - ~ s - /’,, AVERAGE
v T - _ ~ -~  ~" LARGEPOWER ~ _ ITEM GROWTH RATE (%}
e - T - . 77-81 | 82-86
- - - -~ - = -~ < | 70TAL 16.4 13.1
1000~ -~ _ -~ <. - - _ ~__ ~ = | LARGE POWER 16.6 134
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— — —
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- -— -
ITEM 1978 : : .
YEAR {ACTUALI 1978 | 1980 [ 1981 | 1982 }1983 | 1984 | 1985 |1986 [ 1987 | 1988
TOTAL SALES (%) ‘27,326 | 31,088 | 36,173 | 41,820 | 47,489 | 53.823 | 60,880 | 68,724 | 77.422 | 86,531 | 96,683
_ (9.7 | (137 | 6.4 | (186 | 1138 [ 1133) | (a0 | n29 | vz | (118 | (i
LIGHTING 3950 | 4360 | 5183 6022 | 6934 | 7937 | 9,037 | 10,240 | 12,588 | 13,078 [ 14730
AGRICULTURE 90 185 200 215 241 268 296 326 358 391 426 -
& FISHERY :
| SMALL POWER 506t | 5700 | 6600 7.503 | B374 | 9,334 110,393 | 11,561 | 12,849 | 14,269 | 15833
LARGE POWER 18,116 | 20,820 | 24,190 | 26,080 | 31,040 | 36,284 | 41,154 | 46,588 | 52,627 | 58,793 | 65,694
PEAK DEMAND (MW} 5,118 | 5879 | 6773 ] 7.805 | 8,848 | 10,023 | 11,349 | 12,850 | 14,547 | 16,266 | 18,187

KOREA ELECTRIC COMPANY
KOREA NUCLEAR
UNITS 7 & B

LOAD FORECAST FOR 1978-1988
(MILLION kih)

FIGURE 5.3~1
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Table 5.4-1

LONG-TERM POWER DEVELOPMENT PLAN

. : Installed _ Reserve
Peak Demand Capacity Capability '
Year (Mw) (MW} {MW) {MwW)* (%)
1978, 5,118 6,916 5,514 - 396 7.7
1979 ' 5,879 - 8,035 6,824 945 16.1
1980 6,773 9,436 8,105 1,332 19,7
1981 . ~ 7,805 . 10,406 - 8843 [ 1,038 13.3-
1982 8,848 11,324 10,172 "' 1,324 15.0
1983 10,023 13,943 11,714 | - 1,691 16.9
1984 11,349 16,243 13,647 . 2,298 20.2
1985 12,850 18,543 - 15,470 ' 2,620 204
1986 14,647 120,936 17,476 v 2,929 20.1
1987 116,266 21,836 19,070 | 2,804- 17.2
1988 18,187 24,606 21,401 3,214 17.7
*Capability minus Peak Demand.
- Table 5.4-2
INSTALLED CAPACITY OF POWER PLANT-FAGILITIES
{% OF TOTAL)

Type 1978 1983 1988
Thermal 81.2 776 . 48.1
Nuctear 8.5 13.8 37.2
“Hydro 103 86 - 14.7
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.LEGEND
: @lﬂtﬂﬁﬂl.
25,obomw—
' anno
20,000 MW |~ ' "
N
15,000 MW -~ %5 § §
11
N
10,000 Mw |- § §
5,000 MW |-
ZZ.J N7
ITEM YEAR; 1987 | 1888
::hixsﬁ&Acli#ﬁmwr 20936 | 21,836 | 24506
THEHMAI_.' 118256 | 11,825 { 11,795
NUQLEAR 587 587 587 587 587 1,916 2816 | 4616 6416 7,316 9,116
HYDRO 712 912 1202 | 1202 | 1202 | 1202 | 2102 | 2002 | 2695 | 2608 :3,5935_1

/7 KOREA ELECTRIC COMPANY
b KOREA NUCLEAR

UNITS 7& 8

TRENDS OF POWER PLANT FACILITIES
" FIGURE 5.4-1
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24,000

22,000

20,000

18,000

16,000

MWa

14,000

12,000'!

10,000

PDE

8,000 |———

©
O
o

6,000

©E
a @ |
@

1979 1980 1981 1982
monren| NO . PLANT NAME cAPACITY | FEAR | No, PLANT NAME CAL
19792 | (1)| veonGweoL cic 100 | 1980.6 | (14) | NAMJEJU THER.NO.2
1979.4 | (2)/] cunsancrc 100 | 1980.9 @ ASAN THER. NO. 2
1979.6 @ HANFIM CIESEL 10 | 198012 ULSAN THER. NO.
1979.7 - @ ULSAN C/C 100 1981.6 @ ULSAN THER, NO, 6
1979.9 | (5)| ULREUNGDO DIESEL (1ST) 2 {lom19 @ JEIGIT |
197941 (6)| YEONG DONG THER, NO. 2 200 - | 1981.12| (19) | SEOHAE THER.NO.1 .
1979.11| (3)| cHEONG PYEONG PUMPED 5T, NO, 1 200 | 1981.12 ‘ ASAN THER,NO. 5
1979.12 ULSAN THER. NO. 4 400 | 19823 @ ASAN THER. NO. 6
1979.12| (9)| NAMJEIU THER.NO. | .10 |19826 @ SEQHAE THER. NO. 2
18803 ASAN THER, NO. 1 350 | 19828 (23) | SAMCHEONPO THER.NO. 1 !
1980.3 @ CHEONG PYEONG PUMPED ST. NO, 2 200 |1983.2 | (24) | SAMCHEONPO THER.NO.2' Y
1930.3 @ ULREUNGDO DIESEL (2ND} 1 |19834 | (29 | WEOLSEONG NUCLEAR - ¥
19806 @ DAE CHEONG HYDHO 80 [1983.4 [ (26) | GO JEONG THER.NO. 1



lo®

1o®

®®

®®

1984 ' 1985 1986 1987 | 988

AR [ no, PLANT NAME CAPACITY [ontul  NO. PLANT NAME lcapaciTy
11983.10[ (27) | G0 JEONG THER. NO. 2 s00 |1986.12. HABCHEON PUMPED ST. 400

198312 GORI NUCLEAR NO. 2 gs0. | 198612 HABCHEON HYDRO 80
119846 |-(29) | CHUNGJU HYDRO 300 | 1987.3 NEW NUCLEAR NO. 10 900
| 19846 SAMRANGJN PUMPED ST, 600 1988 NEW NUCLEAR NO. 11/12 900x2
I 19849 | (31) [ mEWNUCLEARNO.S. goo | 1988 TIPAL | . 400
‘1e8an2| (32) | Asan THER.NO. 3 soo | 1988 | (35) | NEWPUMPEDST.NO. 1 500
i 1985.9 @ NEW NUCLEAR NO.6 900 KOREA ELECTRIC COMPANY
| 1985.9 NEW NUCLEAR NO, 7 500 ' KOREA NUCLEAR
(1985.92| (35) | ASAN THER.NO.4 500 UNITS7&8
1986 6 IMHA HYDRO 50 LONG—RANCE
19866 | (37) | HONGCHEON HYDRO 6 ] POWER DEVELOPMENT PROGRAM
19869 NEW NUCLEAR NO. 8 900 3 FIGURE 5.4-2
19869 NEW NUCLEAR NO., 9. 900 ‘ .
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55  TRANSMISSION AND DISTRIBUTION

Losses on KECO system have been considerably reduced as a resuit of improvements in the
transmission and distribution system, installation of plants and substations near load centers,
and intensive service to customers. The loss level of B.6 percent ih 1978 is expected to be
reduced to 8.0 percent by 1981, and 7.5 percent by 1986 The following major policies
have been adopted to accomplish these goals;

A. As backbone of the system the 345-kV system will be expanded te accommodate
new generatlon and loads.

B. The existing 164-kV transmission system used to serve area Ioads will continue to
' - be used for system expansion.

C. Low voltage transmlssmn system' will be standardized at 164 kV and 22, 9 kV.
The 66-kV system will not be further expanded.

D. 'The existing secondary dist’ribdtion at 220/110 V will be converted to 380/220 V.

The existing system has been analyzed by an alternating current network analyzer and digital
"computers to determine power flow, short-circuit currents, and stability, Additionally,

~ factors such as reliability and economic constraints have been taken into consideration in
reviewing present and planned future expansion.

Results of these compréhensive and continuing studies and reviews are shown in the system
plans, Figures 5.5-1 (1979), 5.5-2 (1982), and 5.5-3 (1986). Expansion plans for the
345-kV transmission line system are shown in Figure 5.5-4.

s e .+ e
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6.6 POWER DEVELOPMENT PROGRAM I_NV'ESTMEN‘T :
The Long Range Power Development Program outlined in this section will require an ol
investment of 11,466 billign Won_{apnroxi 6 billion U.S. doll ugh 1979 lnw}}""d“
to 1988 period. The Lorig Range Investment Plan is summarized for each year during the an¥
1979 to 1088 period in Table 5.6-1, which also shows the funding requirements by type of
generation facilities, including transmission and distribution, and divides the funding between
foreign and domestic requirements. The table indic.ates that a major portion of the )
investment will be-directed toward the development of nuclear power, with investment in
this sector amounting to 6,437 billion Won (approximately T3:Sbillion U.S. dollars).
. —
. - | /

P b

‘Q .

LONG-RANGE INVESTMENT PLAM

Table 5.6-1

Umr: Foreign: §1,000
Domestic & Total: mi'lion Wor

Financil | .
Cinsification Source 78 B0 | 8t B2 8 ] B85 86 a7 Ba '70.'B8
I H , .
' Foregn ' 1,387 6.24% 21,665 34,777 42264 1 E0.088 70,458 56,980 40.076 332,042
Hydro Bomenic 13,080 22048 12,700 26.465 34697 331537 ! 420m 53,802 50450 45,888 135,264
Sub tpiml 13.782 22,348 15,248 37,043 51,471 54,034 4,674 87,973 78,088 49,688 497,204
) Formgn 194,251 24,814 26,046 208,243 204,360 44,220 14,740 454 75,260 1,230,078
Thermal Domestic ' 140 449 174,893 100470 68,24 50707 144z | 4304 12,028 42,861 823,375
Sub-total 24),881 88.778 27,047 168,301 150,792 22889 | 11,453 . 12,248 9800 | 1229787 ')
Foreign 366,571 445,334 581,260 861,878 . 838,018 884,404 881,999 B55.413 885,297 802,689 7,219
Nucles Domestic 150,447 234,180 202875 308,02 328,31 325241 263611 32130 367,210 342,806 2,939,972
Sub-taral 328,234 280,177 524,585 629,070 733,849 154,177 691,35 747602 796,679 | 732115 | 6437754 |
Gentrition Foregn . 562 208 680,148 849,555 891,986 1,077.163 870,898 B46,777° 036,869 1+ p42.73) 927,625 | 8785.841
Toul . Domestic 312.985 431,429 414,845 402110 411,682 370.220 310,258 281,154 i 420.688 471,558 3808412
Sub-tolt 585,657 161,301 B26,810 835373 936,112 841,100 769,483 5575 ! 886,911 B8A1,404 8.158,745
Framymisnion Foragn £9,53% 25827 20584 20.003 37,199 42 855 48.28% 54 587 . 4B.9E) 54,738 431,684
& Desterbute Domecti 146 532 182,633 235N 225.000 272441 | 307482 34804 391492 326.108 66 609 7.80%5.845
: TIRN | et total | 175407 206,082 227,860 240,408 20.771 320150 171,440 410,068 351,892 I, | 005212
Foregn I . . . . . - . .
Genersl Domestic 11,154 75.000 25.000 30.000 3o.000 | 30.000 - 3000 20,000 40.000 40,000 291184
Sub o1l 11,484 25.000 25.000 30,000 36.000 30,000 J30.000 30,000 40,000 40,000 T 291,184
, Foregn , 621,794 705,775 879,138 521,889 | 1.114.946 1013543 265.058 901458 201,112 982,263 9217525
Grand Toww Domestic 470.702 850,062 662,266 658,613 716,133 707,682 £88.320 RO4.68Y - 797,822 836,254 6,995,641
Tor 772,248 992,363 1,689,748 1,105,728 1,256,683 1,189.250 1,170,923 1,285,543 1,278.801 1314857 | 11,456,141




6.0 KECO FINANCIAL INFORMATION

6.1 GENERAL

The financial information in thjs section presents the current financial situation of the Korea
Electric Company, prowdes a record of the financial resufts of the company over the past

five years, and presents financial results of the company 's operations pro;ected for years
1979 through 1988,

1

6.2 FINANCIAL STATEMENTS

Financial statements that present KECC's current financial situation and a comparison for -
the past five years are set out on pages 6-2 to 6-38. These statements include:

A. The audited flnancaal statement of KECO for the year ended December 31, 1978

is set out on pages 6-2 to 6-33, This statement mcludes the notes to the accounts
and the -auditor’s report. :

- 8. Audited comparative balance sheets and income statements of KECO for the'ye'ars
' 1974 to 1678 are set out on pages 6-34 and 6-38. These comparative statements

show the rapid growth of KECO s assets, operating revenues, and net income over
this pericd,

6.3 FINANCIAL PROJECTIONS

— ———

KECO's Financial Projections for the years 1979 throu'gh 1988 have been prepared to reflect
KECO's Long Range Development Plan, These projections include projected balance sheets, '

income, cash flow, and debt service coverage ratio statements. These statements are found on
. pages 6-39 to 6-43. ‘ ‘
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SAN KYONG & COMP_A_NY

2270 .JJ-O‘EI_.’S 11TH FLOOR
CABILE: CERTIFIED SECUL : CERTIF!ED PUBLIC ACCOUNTANTS ' ) DAEWOQO CENTER
TELEX : SANKCO K27587 ’ 28B4, YANG.DONG CHOONG.KU

C. P O, BOX 7144 : : SEQUL, KOREA

February 12, 1979

The Board of Directors
Korea Electric Company
Seoul, Korea

We have examined the accompanying balance sheets of Korea
Electric Company as of December 31, 19278 and 1977, and the
related statements of earnings, changes in stockholders' equity
and changes in financial position for the years then ended. OQur
‘examination was made in accordance with generally accepted

- auditing standards and, accordingly, included such tests of the

accounting records and such other auditing procedures as we
considered necessary in the circumstances

| As more fully descrlbed in Note 1 to the financial state-
ments, the Company has not reflected its total employees'
severance liabhility in its financial statements. Generally
accepted accounting principles require that w53,330,549 thousand
~and ¥45,155,266 thousand be added to the employees' severance

- liability as of December 31, 1978 and 1977 respectively with
corresponding reductions of retained earnings, and reductions

in net income of W8,175,283 thousand and ¥8,659,750 thousand
‘respectively for the years. then ended.

C In our opinion, except for the effect of understating
employees' severance liability as discussed in the preceding

paragraph, the financial statements referred to above present
fairly the financial position of Korea Electric Company as of
December 31, 1978 and 1977, and the results of its operations
and the changes in its stockholders' equity and the changes in

..~ 1lts financial positior for the years then ended, in’ conformlty

with accounting principles generally accepted in the Republic
of Korea applied on a consistent basis,

The accompanying supplementary information, though not
considered necessary for a fair presentation of the aforemen-
tioned financial statements of the Company, 1is presented herein
for analysis purposes. While .our examination was made prlmarily
for the purpose of expressing an opinion on the financial

o - ——— X i ——— -



.statements, taken as a whole, the supplementary information has .
been subjected to the same audlting procedures as applied in the
examinations of the financial statements and, in our opinion,

is fairly stated in all material respects to the financial state-
ments taken as. a whole. ' :

A brlef summary of our scope of examination and our comments
" on the loan agreements are presented follow1ng the supplementary

information
. | $¢L ” éfﬂf%j

SAN KYCNG & COMPANY
Certified Public Accountants



.~ KOREA ELR
BATAN
(In thous
: _ ‘ . _December 31,
ASSETS | : - 1978 1977
_— S . (Note 12)
Utility plant (Note 1): | : | o
4\ — Generation plant . W 888,509,541 W —676,445,696
4r,5 ' o Transmission plant 271,075,898 -223,296,390
'j,. * , Distribution plant ' : 342,049,312 -299,038,836
. General facilities . 9,128,964 9,173,558
Other ‘ 9,307 570
Construction in progress ' 642, 911,375 = 472 ,215, 275
2 163 182,660 1 680 169 755 -
Less accumulated :
depreciation - L 469i390,581 - 412,277,265
‘ ‘ - 1,693,792,079 1,267,892,490
Investments and other‘assets: '
- Investments (Note 2) ' . 5,853,430 " 5,192,808
Nonutility property - net '
(Note 1) 1,575,688 . 1,494,274 -
Long-term receivable (Note 3) 20,941,767 - 19,062,042 -
B - o ' S 28,370,885 25,749,124
- Current assets: : .
Cash on hand and in banks 24,901,584 26,015,181
Notes and accounts receivable(Note 4) 58+623,005 41,485,946
Materials and supplies 67,638,744 51,690,491
Advances on purchase contracts- 25,312,645 22, 440 669
. Prepaid expenses 4,790,496 2,509,448
-Other current assets : 12,037,128 17,916L705
o R 193,303,602 162,058,440
Deferred accounts (Note 1): : .
~Development costs _ 1,395,392 4,518,366
‘Foreign exchange loss o :
adjustment 29,201,650 8,741,796 -
Other deferred charges - 1,752 23,597
30,598,794 13,283,759
. - | 'W1,046,065,360 W1,468,983,813
See notes to final
-3 -




- E_SHEETS

inds of'Woﬁ)

STOCKHOLDERS' EQUITY AND LIABILITIES

Stockholders' equity:
Common stock (Note 5)
Due to Government (Note 6)
Capital surplus
Construction grants (Note 1)
~ Appropriated retained earnings
Unappropriated rétained earnings

Long-term borrowings and other debt:

Long-term debt (Note 8)
Bonds (Note 7)

Payables on purchase of utility

plant
Customers' advances for
construction (Note 9) .

Current liabilities:

.~ Notes and accounts payable
Accrued interest payable
Short-term borrowings '
Current portion of long-term

debt (Notes 7 and 8)
Withholding and accrued taxes
Customers' guarantees

. Other current liabilities

Other credits:
Employees' severance liability
Special repairs _
Auto accidents and disaster
self-insurance

Contingent liability (Note 11)

L ]

dcial statements.

December 31,

978

O ——

1977

(Note 12)

¥ 420,378,732 ¥ 399,378,732

68,672,933 20,091,201
62,389,992 62,370,440
. 90,568,795 . 65,502,578
17,366,979 " 13,266,979
59,363,362 . 66,848,489
f*‘7§7;74of7§§I‘T‘E§7:4$Ef4rg
930,828,350 ' 622,441,492
. - 19,895,726
5,621,456 3,783,817
6,853 891 11,073,789
943,303,706 657,194,824
59,084 814 45,541,961
12,134, 045— 8,462,519
26,005,700 | -
113,633,895 76,707,388
3,097,537 7,151,639
8,118,405 12,463,554
9,358,621 8,562,844
532,333,017 158,889,905
35,093,674 21,646,011
3,895,878 1,168,016
3,698,292 - - 2,626,638
42,687,844 25,440,665

W1l 946,065,360 W1,468,983,813




. KOREA ELECTRIC COMPANY

STATEMENTS OF EARNINGS

(In thousands of Won)

Operating revenues:
. 8ales of electricity
Other operating revenues

Operating expenses: .
- Power generation
.Electricity purchases
Transmission and distribution -
Selling, general and
administrative

Operating profit

Other earnings (deductiohs):
Interest income
Government subsidy

. Interest expense
Others -~ net

Earnings before taxes

Defence and other taxes (Note 10)

Net earnings

Year ended December 31,

1978

¥611,572,905

2,035,268

- 613,608,173

s

358,208 , 683
35630766

59,530,144
47,572,834

500,942,427

112,665,746

2,323,475
1,803 748

- (42,624,887)

(3,278,3686)

(41,776 ,010)

70,889,736

6,618,466

W64,271,270

See notes to financial stateménts.
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1977
(Note 12)

W503,317,889

2,717,088

506,034,977

289,164,682
36,103,270
45,943,920

35,693,424

406,905, 296

99,129,681

2,883,887
2,500,902
(25,433,601)

{(2,397,029)

(22,445,841)

76,683,840
8,654,508

W68, 029,332



COMPANY

INANCIAL POSITION

.)f Won)

‘hanges in components of‘working capital:

(ncrease (decrease) in current assets:

' ‘Cash on hand and in banks

Notes and accounts receivable (Note 4)
Materials and supplies

Advances on purchase contracts
Prepald expenses . ’
Other current assets

[ncrease (decrease) in current liabilities:

Notes and accounts payable

“Accrued interest payable

Short-term borrowings

Current portion of long-term debt
(Notes 7 and 8) :

Withholding and accrued taxes

Customers' guarantees -

Other current liabilities

increase (decrease) in working capital

1]l statements.

6-10

Year ended December 31,

1978 1977
' (Note 12)
(1,113,597) ¥ 883,705
- 17,137,059 2,086,095
15 , 948, 253 - 14,665,610
2 871 ‘976 (2,490,450)
2 281 , 048" (200,082)
(5 879 ,877) (4,456,824)
31,245,162 10,488,054
14,442,853 16,113,919
3,671,526 2,696,816
26,005,700 -
36,926,507 16,069,700
(4,054,102) (10,127,836)
(4,345,149) 11,113,175
795,777 1,082,207
73,443,112 36,947,981

i AA——— -

¥.(42,197,950)

W(26,459,927)



KOREA ELECTRIC COMPANY

NOTES TO FINANCIAL STATEMENTS
Years ended December 31,1978 and 1977

(In thousands of Won)

1. Summary of significant accounting policies

Basis for the formulation of accounting policies and the
preparation of financial statements - The company's business _
purpose is to promote and provide development of electric energy
resources and power generation, transmission and distribution.
‘More than half of the Company's capital has been subscribed by
the Government. The Korea Flectric Company :Act (hereinafter
referred to a4s the KECO Act) provides that: (1) the Government
may issue necessary instructions and orders as to electric power
generation and supply, development of electric: power, condltions
for services, etc, and losses incurred in pursuance of such
instructions and orders may be compensated for by the Government;
(2) costs associated with the facilities for power generation,
transmission and distribution may be financed with loans guarant-
" eed by the Government; and (3) the electricity rates may be
determined so that the Company may maintain an adequate level
of profit. :

Under such circumstances, the Company maintains its books of
account and prepares its financial statements in accordance with
the provisions of the KECO Act and its Accounting Regulations
approved by the Minister of Finance. " The Accounting Regulations
have adopted to a large extent the Uniform System of Accounts ™
established by the Federal Power Commission of the United States..

- Utility plant - In compliance with the provisions of the KECO
Act in effect prior to the Act ammendment in 1976, the Company
‘revalued 1ts utility plant on the first day of each fiscal
year, - The revaluation'surplus from such revaluations has been .
applied to foreign exchange losses arising from foreign currency
loans for the construction of utility plant, revaluation taxes
and that portion of dividends due to the Government_which falls
- under the facility investment fund (Note 6). The remaining
‘surplus was then distributed to shareholders as stock dividends,
Interest on long-term debt and bonds incurred during construction
is capitalized. The details are as follows:




KOREA ELECTRIC COMPANY.

'NOTES TO FINANCIAL STATEMENTS
Years ended December 31, 1978 and 1977 :

(In thousands of Won)

1. Summary of significant accounting policies, continued

Year ended December 31,

1978 1977
Total interest ¥69,878,085 W48,990,834
Capitalized - 30,908, 886 23,557,233
Charged to expense ¥38,969,199 ¥25,433,601

The transactions of the utility plant revaluatlon surplus.

"are as follows

Revaluation surplus (1963-1976) W206,269,998
Deductions. o -
Off-set with foreign exchange loss 62,755,323
Transfer to due to Government 6,692,894
Payment of revaluation tax ‘ ‘ ' 6,392,725
Transfer to common stock - ' 158,485, 058
| 234,326,000

Balance of revaluation surplus T ¥61,943,998

However, under the ammended KECO Act effective from January
1, 1977, the Company is no longer allowed to revalue its plant
éach year and is prohibited from transferring the above balance
of revaluation surplus to common stock as 2z stock dividend.

_ The Company computes depreciation on a oompos1te rate

by the straight line method over the estimated useful lives of
depreciable assets based on the revalued amount. Depreciation
expense for 1978 and 1977 amounted to ¥67,706,090 and ¥55,026,637

'respectively

Nonutillty_property - Nonutility property, not utilized for
power generation and supply, 1s stated at cost and such assets
are not subject to the revaluation requirement. However, the
Company revalued and depreciated hospital facilities using the
- same method applied to utility plant. The depreciation expense
for 1978 and 1977 was ¥25,411 and W42 ,221 respectively.
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KOREA ELECTRIC COMPANY

_ NOTES TO FINANCIAL STATEMENTS :
Years ended December 31, 1978 and 1977

(In thousands of'Won)

1.'Summery of significant accounting policies, contihued

Investments -~ Investments in stecks government securities
and others are stated at cost less estimated 1osses

Materlals and supplies - Fuel for power generatlon is valued
by the monthly total average cost and’ materials for repairs and
construction and others by the moving average cost. Of these
materials, certain specific items for construction are valued
by historical cost. Inventories stated in the balance sheet at
December 31, 1978 and 1977 do not exceed‘market;Value.

Deferred charges - Deferred charges are stated at cost less
amortization. Amortization is computed on the straight line .
‘method over the lives of 3 to 5 years.- Amortization for the
years of 1978 and 1977 were ¥1,316,048 and W1,006,475 respectively.

Translation of foreign currency loans and exchange losses - The
Company has translated foreign currency loans into Korean Won.
using exchange rate effective at the end of each fiscal year.

‘The exchange losses are deferred to the foreign exchange loss
adjustment account and amortized on the basis of repayment of
loan principal. The changes of this account are as follows:

———— it © S ——— -

~Year ended December 31,

1978 - 1977

Balance at beginning W 8,741,796 ¥3,168,858
Exchange loss on foreign

currency loan 21,639,737 - 5,947,388
Exchange loss on payables on -

purchase of utility plant 112,813 147,372
Amortization for the year - {1,292,6986) . (521,822)
Balance at ending | ¥29,201,650 8,741,796

¢



'KOREAiELECTRIC COMPANY
~ NOTES TO 1 T NCIAL STATEMENTS
Years ended December 31, 1978 and 1977

(In thousands of Won)

o 1. Summafy_of significant accounting'policies, continued

Construction grants - According to the Company“s accounting
regulations, the Company is to record as construction grants
100% of the follow1ng funds and materials received to finance
construction of utility plant; (a)° grants. from the Government or
public institutions (b) funds, construction materials or other
items received from the. 1ndustr1al customers and (¢c) customers'
advances for construction which have become unnecessary for the
Company to repay under the terms of contracts (Note 9).

Durlng the years 1969 through 1874, the Company offset
the construction grants against utility plant, which is required
under the Income Tax Law and was approved by the Government.
In recognition of international characrter of KECO, the Company
reversed the offset portion of construction grants to utility
plant, which amounted to ¥25,931,067. The additional depreciation
of W4,934,727 resulting from the reversal of offset construction
grants is recorded as retrocactive adjustment, thereby resulting
in a reduction of previously reported unappropriated retained
earnings. ‘

Employees' severance liability - Employees with more than
one year of service are entitled to receive~g—Iump-sum payment ——--
upon termination of employment. The amount of such benefit is
based on the length of service, rate of pay and method of
~employment termination as prescribed in the Standard Labor Law
‘and compensation policy of the Company. Employees' severance
liability at December 81, 1978 and 1977 should be the amount
which would sufficiently cover the payment required if all
eligible employees voluntarily terminated as of the balance sheet
date. However, since the Company provides for employees' severance
liability with only budgeted amounts which are approved by the
Government, such liability has been understated by ¥53,330, 548
and W45,155,266 as.of December 31, 1978 and 1977 O0Of the under-
stated amount w45,155,266 and wse 495,516 are applicable to
prior years,.and the remalning w8, 175 283 and W8 659,750 are .
applicable to the years ended December 31, 1978 and 1977 respec-
tively. C

- 10 -



NOTES TQ FINANCIAL STATEMENTS
Years ended December 31, 1978 and 1977

(in thousands of Won)

2. Investments

Investments are comprised of the followings:

December 31,

_ 1978 1977
Severance insurance fund +. W4,531,013 W3,816,960
Dong Hae Electric Co., Ltd. 13723 3,723
Ho Nam Electric Co., Ltd. ¢ .9,674 - 9,674
Korea Nuclear Englneering ' _ ‘ _
Serv1ce Inc, : 226,410 8,700
Korea Electric Technical B : B ' '
Service Company : 1,000,000 - 600,000

Other stocks and securities B 82,610 753,751
' 5,853,430 ¥5,192,808

The Company bought 100% of the outstanding shares of
stocks and plant of both Dong Hae Electric Co., Ltd. and Ho Nam
Electric Co., Ltd. and put both companies in the liquidation
process. Most of securities are government bonds and mun101pal
bonds with annual interest rates ranging from—b5% to 13.2% per —-—— -
annum., The severance insurance fund represents funds set aside
to be paild to. the employees upon termination at the stipulated
amount.

3. Long-term receivablé-

~Long-term receivable represents the followings:

: December 31;
1978 1977

.. Electrification of rural
and fishers' village ,
fund loans S ¥W16,956,639 = ¥17,710,637
Installments recelvable :
for sale of land and | o :
buildings 3,985,128 - 1,351,405

%20,941,767 = %19,062,042




KOREA ELECTRIC COMPANY

NOTES TO FINANCIAL STATEMENTS
Years ended December 31, 1978 and 1977

(In thousands of Won)

3.‘Long—term receivable, continued

Electrification of rural and fishers' village fund loan
represents the amount borrowed from the Korea Development Bank
as an electrification of rural and fishers' village fund, and
subsequently extended to the relevant customers as loans
repayable in 30 annual installments after a five-year grace
period and at the interest rate of 7.5% per annum. Installments,
receivable for sale of land and buildings represent the amounts
due from those who purchased the land and buildings of the
Company on a three to fifteen annual installments term.

4. Notes and accounts receivable

Notes and accounts receivable are stated in the baiance
sheet as net of allowance for doubtful accounts., The details of
notes and accounts receivable are as follows: '

December 31;

1978 1977
Accounts receivable - trade — ot smcrama o
1976 and prior years W 200,772 W 558,031
1977 414,133 38,329,722
1978 _ 54,158,065 -
Accrued interest on
deliquent accounts and _ :
others ' _ 1,089,553 692,691
Allowance for doubtful .
accounts X (231,373) (179,683)
' : 85,531,150 39,400,761
Accounts recelvable - non- trade - 2,898,905 2,067,899
Notes receivable . 92,950 17,286

W58 623,005 W41,485,946

- 12 -



KOREA ELECTRIC COMPANY

NOTES TO FINANCIAL STATEMENTS
Years ended December 31, 1978 and 1977

(In thousands of Won)

5. Common stock

Authorized common stock is 600,000,000 shares of par
value W1 thousand. At year-end 1277, the total number of shares
outstanding was 399,378,732. During 1978, 30,000,000 shares
were issued for cash at par value. Accordingly, the total number
. of shares of common stock outstanding at December 31, 1978 ‘
increased to 429,378,732 shares, of which 352,484, 304 shares
- or 82,09%, were owned by the. Government Wi

Under the KECO Act, as amended in 1976 ‘the Government
has the option to purchase all the outstandlng commeon stock of the
- 'Company owned by private investors at par value within 3 years
(5 years for certain stocks) commencing Januzry 1, 1977, Also,
the dividend payment for those optional period was guaranteed
at a rate of 130% of that of tlme deposit with the maturlty of
one year :

6. Due to Government

Under the provisions of the KECO Act, dividends applicable
to the sharet owned by the Government and a certain portion of
the fixed assets revaluation surplus. should.bﬁ_retalned in the,.
~due to Government accounts

7. Bonds

The Company had. 1ssued from 1870 to 1976 12.6% to 24%
serial bonds redeemable 1n three anhual installments or all
the third vear after a two-year grace period. Out of the interest
rates of the serial bonds, the interest in excess of 7.5% has-
been reimbursed by the Government. Such bonds may be issued
within the limit of five times the Company's common stock .
outstanding, and are guaranteed by the Government as to redemption.

The details of the total amount of bonds 1ssued and
redeemed are as follows:



KOREA ELECTRIT COMPANY

_ NOTES TO FINANCIAL STATEMENTS
" Years ended December 31'_1978 and 1977

(In thousands of Won)

7. Bonds, continued

‘December 31,

_ 1978 ' 1977
Total amount issued ' W08 ,991,000 W98,991, 000
Total amount redeemed . (78,397,379) (68,9825,773)
Balance . 20,593,621 30,065,227
Current maturities - ,(20,593,621) (10,169,501)

W 0  %19,895,726

8. Long-term debt
‘Long-term debt is summarized below:

December 31, 1978
"Due within Long-term

Total one year portion
Domestic currency: ‘ ,
Korea Development Bank W 390,702,383_¥25,765,279 W364 937,104
Others 51,633 1,871 49,762

390,754,016 ~25,767,150 364,986, 566

Foreign currency: .

Korea Development Bank 6,799,523 © 1,885,471 4,914,052

Korea Exchange Bank 70,040,629 375,365 69,665,264

Borrowings through the : ‘ _
Government 155,729,393 6,363,006 149,366,387

Commercial loans ' 400,545,072 58,649,282 341,895,790
- 633,114,617 67,273,124 565,841,493

W1,023,868,633 ¥93,040,274 ¥930,828,359

a) Korea Development Bank loan - The loans, which are not
collateralized, consist of the followings:

~ Amount
Domestic currency W3580,702,383
Foreign currency 6,799,523

W397 501,906

- 14 -



KOREA ELECTRLC COMPANY

NOTES TO FINANCIAL STATEMENTS
Years ended Decemberlal, 1978 and 1977

(In thousands of Won)

8. Long~term debt, continued

b) Other borrowings - Other borrow1ngs in domestic. currency
are comprised of the followings :

Amount

Jeonju City W40,803
‘Kongju-kun . - 10,830 "

W51,633 -

¢) Korea Exchange Bank - The loans, which are not collateralized,

‘bear an annual interest rate of Libor plus 1.75%.

d) Borrowings through Government ~ Borrowings through the
Government were obtained from the following 12 credit grantors.
These credits are made to the Government and relent to KECO
except for EXIM, PEFCO and ADB which are borrowed directly.
Repayments of pr1nc1pal and interest of these directly 1oans are
guaranteed by the Government

Annual Interest

Amount - Rate (%) _
U.S.A.: , o
AID W 18,545,940 3.5 - 6.0
IBRD 809,661 ‘ 7.25
EXIM 15,111,117 Libor + 2
PEFCO 15,111,117 Libor + 2
. Canada: : '
‘ EDC ‘ ' - 48,312,008 § 8.5
Royal 5,658,331 ‘Libor + 2
Japan o X
. ECOP ‘ 1,363,925 5.75
OECF 688,790, . 3.25
West Germany: - -
KFW 11,795,105 4.75 - 5.75
Asia Development Bank " 7,568,039 7.5 - 8.75
United XKingdom: ‘
- Hambros 14,396,74¢ _ 8.5

Lazard : | 16,368,521 (Libor + 2) - 8.5

W155,729,393

- 15 -



KOREA ELECTRIC COMPANY

NOTES TO FINANCIAL STATEMENTS
- Years ended December 31, 1978 and 1977

(In thousands of Won)

8. Long-term debt, continued

e) Commercial loans - Commercial loans have been made by
38 credit grantors in 8 countries. These loans are guaranteed
by the Korea Development Bank or Korea Exchange Bank, both
Government owned banks, as to repayment of principal and interest.
~The amounts of the borrowings by country are as follows:

, ' Annual Interest -
Country . ~ Amount ' Fate (%)

U.S.A. _ W117,416,582 6.0 —-(Prime + 2.25)
‘Japan : 105,030,819 5.25 -(Libor + 2)
West Germany 17,385,273 6.0 - 8

United Kingdom 73,933,739 5.5 -(Libor + 2)
France : " 64,570,523 4,5 -(Libor + 1.,75)
Italy 3,013,821 5.75 - 6.0

Panama 4,387,467 - Libor + 2
Switzerland - 14,816,848 N MTNR + 1.75

¥400,545,072

9, Customers' advances for construction

- Customers' advances for construction represent construc o e
tion costs paid by customers. Such advances are to be repaid
each month in the amount equivalent to 5% of monthly electricity
charges to the customers concerned over two to three years. Any
balance remaining even after the two.or three-year period, is

~ to be credited to the constructlon grants (Note 1). Under. the
Electricity Transmission and Distribution Regulation of the
Company, however, customers' advances for construction are no
longer required from March 15, 1977,

10. Defence and other taxes

L]

. Under. the provisions of the Law Concerning Restrictions
on Tax Exemptions and Reductions, the Campany jis exempt from

income taxes except detence and resident taxes.

- 16 -
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KOREA ELECTRIC COMPANY

NOTES TO FINANCIAL STATEMENTS
Years ended December 31, 1978 and 1977

(In thousunds of Won)

11. Contingent liability

The financial statements do not include provisions for
94 compensation claims for electric shock accidents, etc. These
claims representing law suits in which the Company is the
defendant approximated W2,950, 460 at December 31, 1978.

12, Reclassification and adjustment of 1977 amounts

Certain amounts in the 1977 financial: statements have
been reclassified or adJusted (Note 1) to conform to the 1978
presentation. v

- 17 -
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se during the

Balance.at

year in uﬁility plant accounts are set forth in the'following summar

During 1978

Balance at

_ . ] Accumulated
Je¢c. 31, 1977 Addition Deduction Dec. 31, 1978 Depreciation Net
(Note 12) N R - - ' ‘
464,024)465 W 71,036,894 W 1,829,763 W 534,131,596 W225,809,950 W 308,27
113,218,663 873,987 2,667,845 111,424,805, 54,386,160 57,07
o fg : : :
89,202,568 2,380,911 - 101,583,479 21,945,641 79,6
- 141,369,661 _ . " 141,369,661 5,515,769 __ 135,8!
676,445,696 216,561,453 4,497,608 - ‘g88,5091541 307,747,520 . 580,7¢
. 223,296,390 49,585,271 1,805,763 271,075,898 . 70,602,724 200,4’
299,038,836 59,212,668 16,202,192 342,049,312 - 87,946,453 254,1¢
" 9,173,558 597,656 642,250 9,128,964 3,093,884 6,0
- 9,507,570 - 9,507,570 - 9,5
472,215,275 518,483,571 347,787,471 642,911,375 - 642,09
1,680;1694755 853,048,189 W370,935,284 W2,163,182,660 W469,390,581 W1,693,7

- 19 -
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_ Caomstruction in progress

B The detalls of this*bETancem&fe—as—iallnmsﬁLInguﬁéﬁﬁi_Eiﬁ_q;_;_ﬁ_
WOn) . ' _ : ‘ :

Generating plant:
Kori construction work

December 31,

1978

. W123,731,9018

1977

Seiet——

W189,168, 729

Ulsan #4,5,6 construction work 64,884,449 30 560,612
Asan T/P #1,2 construction work 57.166,072 12‘682 444
Cheongpyong Yang-soo P/P _
' construction work 54,939,034 14,666,939 -
Young-dong #2 construction work 43,146,294 4,665,741
" Wolsung #1 construction work 125,639,581 71,507,608
Miscellaneous 77,555,184 84,857,899
g ' 547,062,532 408,109,972
" Transmission and substation: S :
345 KV transmission and substation - ' _
" construction work 47 606,004 12,773,443
Miscellaneous 27,814,200 35,643,577
‘ 75,420,204 48,417,020
‘Dlstrlbut;on o :
" All-round offlce constructlon work 1,432,691 1,541,256
Voltage conversion and rural )
electrification work 6,087,765 4,474,383
Miscellaneous 12,604,505 9,185,601
- 20,124,961 15,201,240
General facilities.
. All-round office construction work 278,241 387,592
Miscellaneous 25,437 99,451
: ‘ ——_ 303,678 — 487 043

w642,911 375 W472,215, 275

-Materlals and supplles

Materlals and supplles of the Company consisted of (Thousands
of Won) ‘

December 31,

1978 1977

e e

~

- Materials for construction - ,

and repalrs W54 ,114,687 W38,437 ,663
1l 01l for i 11,006,652 10,154,083
-§§§§;zg::;zsz§§i§§§f*°* 1,686,588 3,085,739
‘MEdical supplies and other 830,817 13,026
‘W67 ,638,744 W51,690,491

- 20 -
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z-term debt aGCOunts are summarized as follows (Thousands of Won):

During 1978

Exchange Balance at Current Long~term
crease " Loss (Gain) Decrease Dec._31{1978‘ Maturities Portion
),943,011 W - W16 337,797 W 390 702,383 ¥%25,765,279 W364L937,i04

- - 2,691 51, ,633 1,871 - 49,762
J,943,011 - 16,340,488 390,754 016 » 25,767,150 364,986,866
- - 1,886,422 6,799,523 ' 1,885,471 4,914,052
4,705,877 212,825 - 70,040,629 375,365 69,665,264
4,705,877 212,825 1,886,422 76,840,152 | .Z,260,836 - 74,57§,316
*0,026,855,' _ .6 2,495,515 49,577,835 2,444,542 . 47,133 293
-9,908,076 1,623,169 1,261,000 30,765,270 1,188,250 29,577 020
13,491,764 (3,037,954) 1,616,669 53,970,429 1,616,666 - 52,353,763
- 801 ' 385,544 92,337 2,052,715 113,661 1,939,054
117,160 1,571,008 383,792 11,795,105 566,198 11,228,907
20 731 327,889 426,415 7,568,039 433,689 7,134,350
33 535 ,187 869,662 6,275,728 155,729,393 6,363,006 149,366,387
ﬁ0,475,275  - 13,251,632 117,416,582 —18,614,206 98 ;B02376
6,837,840 5,657,614 4,187,851 105,030,819 11,719,839 93,310,980
3,064,477 2,242,412 5,996,045 17,395,273 6,005,534 11,389,739
10,880,192 3,368,408 7,694,453 73,933,739 8,030,416 65,903,323
4,447, 066 6,866,353 10,283,736 64,570,523 12,396,568 52,173,955 .
8. 547 - 1,341,736 3,013,821 1,336,786 1,677,035
3,185,752 . - 4,367,467 545,933 3,821,534
12 394 385 2,422 463 - 14,816,848 - - 14 816,848
1,503,534 "50‘557 250 ~42,755,453 400,545,072 58,640,282 341,895,790
3§,5€4,598 21,639,737 50,917,603 633,114,617 67,273,124 565,841,493
30,507,600 ¥21,639,737 W67,258,091 W1,023,868,633 ,wg3l046,274 ' W930,828,359

6-25



Sales of electriéity

The foliowing summary shows revenues from sales of electrlcity

(Thousands of Won)

ended December 31,

Year

- 1978
Commercial and 1ndustria1 W425,746 793
Residential 130, 628 299
Public street lightlng 1,757,875
- Other sales to public authorltles - 51,465,042
Irrigation S ' 1,974,896
w611,5672,805

‘Powerégeneratlon expenses

by

T

1

1977

W355,366,923
97,334,139
458,703

46,336,820
2,821,304

 W503,317,889

The follow1ng summary shows the power generatlon expenses

(Thbusands of Won):

Year

At
[

ended December 31,

1978
Operation expenses: o _ o
Supervision - : - W 1,629 082
Fuel : 283,911,929
Steam ' 2,029,208
Electricity ' ' 2,721,324
Water for power ~ 120,031
Misc. expenses 7,953,297
Rent ' ' 65,981
' 298,431,752
Maintenance expenses.: :

- Supervision ' 142,976
Structures . _ 964,293
Steam facilities . 7,610,055
Electricity facilities _ 3,811,428
Misc. facilities ‘ ' 1,844,387 -
.Reservoirs, dams and waterways 44,269
Machinery and tools 1,567 946

‘ . ' 15,985,354
Depreciation 43,791,577
W358,

208,683

W
236

3,

1977

385,459

,944 022
1,
1,

575,162
499,493
30,433

692054 -

46,455

548,

173,978

' 149,020

‘3.
2,
1,

682,323
972,766
147,776
042,354

40,202
516,904

8

34,

551,345

439,359

W280

164,682




——fransmission and distribution expenses
i 4‘_h*__*_“_“““_*—*———ﬂ——————______
The following summary shows the transmlssion and distri-

bution expenses (Thousands of Won):

Year ended December 31,

- 23 -
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1978 1977
Operation expenses: ‘
Supervision - operation W 948,434 ¥ 540,865
Load dispatching - 152,926 - 230,856
Substation expenses 4,045,655 3,097,436
. Overhead line expenses 918,559 - 552,550
Meter expenses 529,536 327,354
Customer installation expenses 1,742,666 1,413,401
.Rent _ 213,000 224,156
~"Misc. transmission eipenses 2,811,699 2,058,298
Misc, distribution expenses 7,589,094 5,603,705
‘ : 18,951,569 . 14,057,621
Maintenance expenses:
Supervision - maintenance 233,486 337,783
Structures - 652,081 515,976
Overhead. lines _ 7,703,146 8,554,827
Transmission facilities 555,972 511,790
Substation facilities 1,234,361 ‘938,440 .
- Underground lines B7,471 216,450 .
Line transformers 773,025 624,672
Meters 947,653 1,909,297
Misc. facilities 4,726,747 142,669
B : 16,813,942 11, 751 904
Depreciation 23,664,633 20 134, 395
- ¥W59,530,144

¥45,843,920




Selling, geneFET“anﬁwt&méaéstnaiiggmg§penses

The following summary shows the sellihg, general ahd ‘
‘administrative expenses (Thousands of Won): »

vear ended December 31,

1978 1977
salaries - ; W 5,046,244 W 3,845,632
Severance pay - 22,523,000 16,970,290
- office supplies 5,023,339 1,331,434
insurance R - ' 10,837 7;429
Employees' benefits 'y a13jest 823,342
Rent o | | 421l985 277,318
- Injuries and damages - | 48?H697 | 118,224
Eduipment maintenance i 255;203 179,165
‘Misc. administr;tive expenses 1,645,845 117,888
'Supervision'of sales - 1,225,053 | 613,009
" Meter reading expenses .. 720,662 582,725
Meter adjusting expenses | 885,656 570,331
sales deﬁelopment ' - gé@?554 : 715,835#—*_m“
Collection expenses | : 4,950,629 3,068,420
Jisc. selling expenses 3,576,394 8,810,088
" Bud debt | 211,770 149,941
“ Public dues and taxes o _ 116,957 152;995
.DépreCiatioh and amortization 1;565,928 1,459,358

w47 ,572,834 935,603,424
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A SUMMARY OF SCOPE OF EXAMINATION

The Pl‘uc‘yu*_a%dit1nn procedures used in the examination

of the financial statements of Korea Electric Company for the
year ended December 31, 1978 are summarized below. This examina-
tion was made in accordance with generally accepted auditing
standards and did not contemplate a detailed inspection of each
accounting entry or record for the period of the examination but
rather guch testing as considered necessary in the light of the
adequacg of the internal controls and accounting procedures
maintained by the Company.

Cash \
Cash on hand was counted at the main office in Seoul, four
branch offices and other operating units at various dates subse-
quent-to December 31, 1978. 'The results of the counts were

agreed to thée ledger balances. Cash balances on deposits with

the provincial banks of the National Agricultural Cooperative
Federation, the Company's major depositaries, were confirmed by
letters received directly from the selected Papks.

Notes receivable and accounts receivable

We inspected notes receivable on hand and verified
collections made subsequent to December 31, 1878 up to audit
date.. ¥We prepared trial balances of accounts receivable and
reconciled the totals with the related general ledger control
balances. We selected the customers whose balances exceeded W5
million from trial balances of each branch and issued confirm-
ation. The results of confirmation were satisfactory and all
differences reported, minor in amounts, were_explained satisfac-
torily and reconciled with the book balance of ihe Company.

We also reviewed the collectibility of delinquent account
balances and concluded that possible losses from delinquent
accounts would not have a material effect on the operating
results and financial position of the Company.

Investments

We inspected securities on hand and reviewed the valua-
tion methods adopted by the Company and traced related entries
covering the additions and disposals of the securities, We
tested income earned and dividends received on selected invest-
ment securities.




Materials and supplies

. We observed the annual physical inventory taking on June
.30, 1978 and reviewed the result and the procedures of the
physical inventory counts performed by the .Company. In addition,
we tested .the transactions from June 30, 1978 to December 31,
1978 on a random basis to the extent as considered necessary in
‘the circumstances during our audit period. We made sufficient
tests of pricing to satisfy ourselves that the inventories

are stated at the lower of moving average cost or market,

Utility plant'

. Additlons to utility plant accounts during the year were
tested by reference to invoices, contracts and other supporting -
‘data to see that they represents amouhts properly added to the
accounts.. We reviewed the capitalization policy adopted by the
.~ Company and made sufficient tests of entries covering utility

- pblant transactions to see that they are properly classified.
We tested the calculation of depreciation for the year.

Deferred accounts

We reviewed the basis to defer and amortize and tested
accounting records and supporting data for the transactions of
these accounts. We tested amortization for the year.

Notes and accounts payable

The principal auditing procedures with respect to notes
and accounts payable was direct confirmation with the customers.
We also reviewed cash and deposit disbursements made during o —
January 1979 to determine if any significant liabilities existed
at December 31, 1978, other than those included in the balance
sheet at that date. | :

Acerued and other lLabilities

We tested interest payable by referring to loan agree-‘
ments and by confirming directly to respective lenders. We made
tests of taxes, including taxes payable by referring to related

‘.-tax laws and supporting documents. We also tested, as appro-

priate, the other elements included in other liabilities accounts,
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Borrowings

The outstanding balance of borrowings was confirmed by
letters received directly from selected lenders. We examined
the appropriate loan agreements and other loan documents under
which the Company has borrowed. We reviewed the calculations of
won equivalents of foreign currency amounts by applying the
prevailing respective exchange rates at December 31, 1978,

Stockholders' equity

_ . Transactions in the stockholders' equity accounts were
reviewed by reference to the detail records of the Company and

by reference to minutes of meetings of the Company's board of

- directors and stockholders. The capital amount and the number

of shares of common stock issued and cdutstnading at balance sheet
date was confirmed by registration certificate issued by Seoul
Civil Court. We also reviewed the transdctions of reserve
“accounts to see that capital surplus and other .accounts were
classified properly :

‘ .
‘Income and expenses ¢

Limited tests were made on individual transactions to
determine that income and expenses were being properly determined
having regard to the existing system of internal control. 1In
addition, certaln overall tests of reasonableness of recording
were performed - :

'Contingent liabilities

We reviewed the minutes of the Companyls board of o e
directors and stockholders meetings and long-term contracts and
‘discussed with management to see if there were ‘any contingent
11abi11t1es unknown to us. :

Subseguent events

We reviewed the minutes of the Company's board of
directors and stockholders meetings held from the balance sheet
date. to the date of our examination and discussed with management
of the Company to see any events or transactions occurred since
the balance sheet date which would have a material effect upon
the financial statements at that date or fér the period then
ended.

- 28 -~



.COMMENTS'CONCERNING LOAN AGREEMENTS

‘We examined the covenant and warranty provisions of AID,
BOA, ADB, IBRD and EXIM Bank loan agreements to determine whether
the Company has complied with the specific covenants and warranty
provisions of the agreements.

The foregoing examination did not bring to our attention
any matter which caused us to believe that the Company has
. failed to comply with the various covenant. and warranty provisions
"and we verified from the records of the Company that the loans
are being properly administered in accordance with the related
provisions of the respective loan agreements.

- 29 -~
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KOREA ELECTRIC COMPANY

COMPARATIVE FINANCIAL STATEMENTS
B 1974 to 1978,
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COMPARATIVE BALANCE SHEETS (AUDITED}

850,434

. _ ASSETS
{in millions of won)
Year endiﬁg December 31 1974 1975 1976 1977 1978
| Utility Plant 540,172 737,050 931,105 1,267,892 1,693,;791
. Generation plant 311,108 419,412 - 577,415 676,446 888,510
Transmission plant 82,413 117,304 175,740 223,296 271,076
Distribution plant 124,627 170,708 232,644 299,039 342,049
© General facilities | 5394 6,476 8,687 9,173 18,636
o Conétyuction in progress 132,119 180,950 - 296,658__’ 472,215 642,911
' Less accumulated depreciation | 115,490 157,800 360,039._ 412,277 469,391
_ ‘lnvestﬁe'nts and QOther Assets 29,257 23,645 25383 25,749 28,371
Investments 9,184 4,059 4,326 5193 5,853
Non-utility property — net 431 464 2,627 1,494 1,576
Long-term receivable . 19,642 19,122 18,430 19,062 20,942
Current Assets 60448 90473 151570 162,088 . 193,304
Cash on hand and in banks " 5,482 11,952 25,131 - 26,015 24,902
Marketable securities at cost _ - 20,000 - 10,000
Notes and accounts receivable 15,858 26,043 _ 59;1&3 41,486 ' 58,633 o
Materials and supplies 26,078 33,768 37,025 51,690 67,639
Advances on purchase contracts | 10,285 12,924 24,931 22,441 25,313
o -Preb_aid expenses 1,788 2,180 2,709 2,509 - 4,790
Other current assets 957 + 3,696 2,374 7917 12,037
Deferred Accounts 33,936 . (734) 4508 13284 30599
Development costs 818 155 328 4,518 1,395
Foreign exchange loss (profit} 30,882 {2,2156) \ .3,169 8,742 28,202 _
Other deferred charges 2,236 1,326 1,011 24 2
Total Asséts 663,813 1,112,566 1,468,984 1,946,065
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ECOMPARATIVE BALANCE SHEETS {AUDITEDY)
' ASSETS :
(in miltions of won) =~

1974

850,434

.Year ending December 31 1975 1976 1977 1978

Stockholders’ Equity 164,894 280,617 478,661 627,458 727,740

‘Common stock 93414 165249 331,379 399379 420,378
" Due to Government 16,198 18,690 20,091 20,091 68,673
Capital surplus 37517 61,493 62,352 - 62,370 62,390
Construction grant 5867 15508 23,275 65503 90,569

~ Retained earnings 11,898 19,677 41,564 80,1 15 76,730

Long-term borrowings and other | 377,228 4.33,730 495,454 657,'1_95' 943,304

debt : . L ‘ '

- Long-term debt 332,788 389,226 449,434 622,441 930,828
Bonds’ | 33,466 31,635 29,496 19,896 -
Payable on purchase of 3,664 - 4,228 452 3,784 5,621
utility plant : _
Customeré',advances for 7,310 B,642 11,998 1_ 1,074 6,854

- construction ' _

Current liabilities 1 13,550 124,570 121,942 158,890 232,333
Notes and accounts payable 37,046 34848 29428 45542 59,985
Accrued liabilities 5488 5582 5766 8462 12,134

. Long-term debt due within 51,474 60,522 60,638 76,707 - 113,634
one year _ :
Withholding and accrued taxes 14,080 ' 17,322 17,279 7,162 3,098
Customers’ guafantees 431 | 1,313 1,350 12,464 8,118

~ Other current liabilities 5031 4,983 7,481 8,563 35,364
| Reserve accounts 8,141 11,517 1~6,,5_09 25,441 42688
Employees’ severance payment 7,284 10,455 11,914 21,646 135,004
Special repair 3,205 1,168 3,896
Auto accidents and fire 857 1,062 1,390 2,627 3,698
" seff-insurance
~ Centingent liabilities
Total Liabilities 663,813 1,112,566 1,468,984 - 1,946,065
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COMPARATIVE STATEMENT OF |NCOME"(AUDITED’
' {In millions of won)

Year ending December 31 - 1974 _‘I.975 © 1976 1977 1978

Operating revenues | 149,799 286,897 385809 506,035 613,608
. Sales of electricity 149,188 285748 384,328 503318 611,573 .
% Other operating revenues 811 1,149 1481 - 2,717 2,035
,A Operating expenses | 146012 250,099 330622 406,905 500,942
o Power generation 118918 181463 243221 = 289,165 358,208
' Electricity purchased ' . 16,176 29,249 33,344 ' 36,103 - 35,631
Transmission and distribution 11,161 22,992 34,807 . 45944 59,53_0
Selling, general, and (243) 16,395 19,250 35,693 47,573 .
- administrative W -
" Operating profit 3787 36,798 56,187 99,130 112,666
‘Other income (deduction) ’ 547  (21,361)  (22,528)  (22,446)  (41,776)
- Interest and dividend income 410 . 183 873 12,884 2,323
Government subsidy 21,448 2,981 2,991 2,501 1,804
. Interest expense (19,988)  (24,192)  (25,065) (25434)  (42,625)
Other — net (698) (333) 41,327} (2,397) (3,218 . _
# Income before taxes - 4334 15437 32659 76,684 70,890
Income taxes , | 2216 2,934 ‘ 8,655 6,619

~ Netincome o 4,334 13,221 29,725 68,020 64,271
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. : KOREA ELECTRIC COMPANY

Prqjected Income Statements 1979 — 1988 (Unit: Million Won)

Ly9

As of 31 December ) Fo1979 1980 | 1981 1982 1983 1984 1985 1986 1887 ) toss

Energy Generated (GWH} 35922 41611 48,158 54807 62,107 70,172 79,126 89,042 99 411 110,954

Energy Sold (GWH) 31,065 35,173 41,830 47,489 | 53823 60,880 68,724 17,422 86,531 96,683

Energy Sold to Energy Generate (%) 86.48 86.93 86.84 86.66 " 86.66 86.76 | 86.85 86.95 87.04 87.14 -

Average Revenue per kWh {\Won} 29.36 37.96 39.79 41.73 " 41,68 41.62 41.56 4151 41,51 41.51

Operating Revenues: . : S ' '

Sale of Electricity ] 911,914 ]1.372,980 |1,664,018_}1,981.739 12243287 12,533,885 2,856,475 [3.213901 [3,592,054 |4,012,844
Other Revenues . - 5,012 5,254 5993 | 6724 ° 7531 8419 939 | 10466 11,574 12,796
Total Operating Revenues 916,926 {1,378,234 1,670,011 1,988,523 12,260,818++2.542,304 ,2,865,871 13,224,367 3.6"6‘28 4,025,641

QOperating Expenses: o : % ’ e - _
Generation : 517,714 |. 740,313 860,663 967,748 11,012,955 11,048,208 1.137.888 1,183,719 [1,248.304 |1.348,302
Transmission . 15,578 18,144 20,783 | 23517 | 26,396 29,560 | 33,087 36,999 41,143 45534
Distribution 44,152 51,015 57,823 64,745 72,150 80,289 89,321 99,30t 109,770 121,023
Administration and General 1 62787 71,904 90,115 69,336 76,632 84,520 63,219 | 102,727 112,396 123,083
Depreciation ) : 98,784 - | 123,407 151,160 181,425 228,953 284,559 345,056 413,656 469,705 532,951
Total Operating Expenses : 739,015 f_‘; [004,783¢ }/1.180544 4 \306,770 J1.417,0851 #1,627,137\. 688,572 L‘A 846,40141,981,317 12,170,893

{(Won/kWh Sold) 23.79 2778 ~+ 2823 12752 26.3 2608 " 2472 . 2385 - 2290 ¢ 22.45

Net Profit Before Interest 177,911 373,452 489,467 681,753 -| 833,733 1,015,167 [1,167,300 (1,377,966 [1,622312 (1,854,748 |

Less: Interest Paid ' - 65,587 78479 117,142 151,595 166,245 187,963 179,884 220,305 243,377 222979 \!

) Net Profit Before Tax - 112,324 294,973 372,325 536,1 58 667,488 827,204 987,416 1,157661 |1,378,935 11,631,769
Average Net Fixed Assets in 1,361,281 |1,704,936 [2,068,749 12,460,449 (3,249,483 14,236,579 15310493 6,563,132 7,462,359 |B,450,131
Operation (Won)} . ’ . .

Ratios: _ : _ ) -
Operation Ratio A/(%} 80.6Q. 72.90 70.69 65.72 62.96 60.07 59.27 5726 | b4S8 . 5393
‘Rate of Return B/{%) 13.07 21.99, {23.66 27N 25.66 2396 ©21.98 2100 21.74 21.95

Notes: ' ' '

A/ Ratio of Total Operating Expenses to Total Operating Revenges
B/ ' Ratio of Net Profit Before Interest to Average Net Fixed Assets in Operation
Columns May Not Add Exactly Due to Rounding
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KOREA ELECTRIC COMPANY

Projected Cash Flow 1979 — 1_988 (Unit: Mitlion Won)

1979

As of 31 December 1980 1981 1982 1983 1984 1985 1986 1987 1988
SOURCE OF FUNDS : B :

Net Income before Taxes and Interest 177,811 373,452 489 467 681,753 833,733 [1.,015,167 [1,167,300 [1,377.966 [1,622312 11,854,748

Depreciation ‘ 98,784 123,407 151,160 181,425 228953 | 284559 345,056 413,656 469,705 532,951

& Total Cash Generated from Qperations 276,695 496,869 640,627 ‘863,178 11,062,686 [1,299.726 1,512,356 [1,791,622 {2,092,017 {2,387,699

® Customer's Advances/Contr. 15,906 15,352 16,128 18,730 20,229 20617 21,504 22,446 24,386 24,275

#® Borrowings 687,299 752,964 703,772 639,277 725,420 502616 482 603 | 480,856 480,980 476,398

. Foreign Currency 301,546 342,301 426,382 447 116 540,749 491,569 482,603 480,856 480,980 476,398
Domestic Borrowings 385,753 470,663 277,350 192,161 184,671 11,047 | 0 . 0 -0 H

® Stock Issue 28,700 50,000 50,000 50,000 50,000 20,000 50,000 50,000 50,000 50,000

® Government Subsides 503 — —_ - - R - - - -

e Others 126,272 69,974 83,080 | 68,2357 78,677 103,850 141,008 190,167 | 240,539 280,468
TOTAL SOURCES ~.{1,135,375 1,385,148 1,408,587 [1,638,543 |1,937,012 . 1,98_2,809 2,207,471 2,535,085 |2.887,922 ;3,218,840
APPLICATION OF FUNDS * ' ' : _ j : _

& Capital Expenditure for Const. 795,326 {1,003,100 |1,109,379 11,124,101 |1,314,597 [1,298,450 [1,324.500 {1513,952 |1,502466 {1,543,797

Generation 585,657 761,301 826,879 835,323 936,112 841,100 769,483 835,575 886,911 881,404
T/D 175,407 206,062 237,869 240,406 290,771 328,150 371,440 419,968 351,892 | 393,247

- Qther Facilities 11,184 25,000 25,000 30,000 30,000 *30,000 30,000 30,600 40,000 40,000
Nuclear Fuel 23,077 10,737 19,631 18,372 57,714 9g,200 153,577 228,409 223,663 229,146

® Total Interest and Amortization 200,646 210,460 329,576 461,793 571,472 631,562 709,648 761,635 745,839 707,120

{Debt Service} ) .

Interest - 65,687 78,479 1|'| 7,142 151,695 166,245 187,963 179,884 22(__),305 243,377 222,979
Foreign Loans 22,290 22,752 9,405 48,395 60,759 | 83,555 85704 | 153,238 194,499 189,255
Domestic Loans 43,297 55,727 §7,737 103,200 105,486 | 104,408 - ,-84,1 79 67,067 48,878 33,724

Amaortization ) 135,059 131,981 212,434 310,198 405,227 443 599 529,764 541,330 502,462 484,141
fForeign Loans 61,201 91,843 90,418 105,988 169,164 ' 210,835 272,470 331.285 374,790 398,684
Domestic Loans 73,858 40,138 122,016 204,210 236,063 232,664 257,295 210,045 127,671 85,458

¢ Defense Tax ) . 11,232 29,497 - — - - - - - —

.® Dividend {Non-Government Portion) 18,583 5,087 2,544 - - - . - - o

® Government Subsidies ) 503 - - - - - - - — -

® Others 109,076 137,003 £7.088 52,648 50,943 52,798 | 173,322 259,499 639,618 967,922
TOTAL APPLICATION 1,135,375

1,385,148 1,498,587 1,638,543 (1,937,012 (1,982,809 |2,207.471 {2,535,085 [2,887922 }3,218.840

Note: Columns May Not Add Exactly Due To Rounding
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DEBT SERVICE COVERAGE RATIO

{UNIT: Million Woh)

" Classification

1979

1980

1983

Year 1981 - 1982 1984 1985 1986 1987 - 1988

Net {ncome After Tax 101,092 265476 372,325 | .530,158 667,488 827.204 987,416 [1,157,661 }1,378,935 | 1,631,769
Interest Charge 65,587 78,478 117,142 151,595 166,245 187,963 179,884 220,305 243,377 222,979
Depreciation 98,784 123.407 151,160 181,425 228,953 784 559 345,056 413,656 469,705 532,951

Subtotal {A) 265,463 467,361 640,627 863,177 | 1,062,686 11,299.727 | 1,512,356 {1,791,622 12,092,016 | 2,387,699 .
Principal Reimbursement 135,059 131,981 212,434 310,198 . 405,227 443 599 529,764 541,330 502,462 484,141
Interest for Construction 61,204 105,930 134,922 168,681 178,457 182,502 184,367 131,046 97,941 114,462
Interest Charge 65,587 78479 117,142 151,595 166,245 187,963 179,884 220,305 243,377 222,919

Subtotal (B) 261,849 316,380 464,497 630,474 749 929 814,063 894,015 892,680 | 843,779 821,682
Debt Service Coverag.e R, (A/B} 1.0138 14772 1.3792 1.3691 1.4170 | 1.5965 1.6916 2.0070 24793 29062

Note. Columns May Not Add Exactly Cue To Rounding




'APPENDIX A

PROJECT DESCRIPTION

Cost evaluations and future load forecasts have resulted in selection of two PWR type nuclear
- power plants, each to have a nominal electric output of 950 MW. One plant is scheduled for

"~ completion in 1986, to be followed by the second plant in 1987. The plants which will be

located at Gyaema-Ri on the southwestern coast of Korea, have. been designated Nuclear
Plants 7 and 8. -

b §

A:1 SITE DESCRIPTION

A.1.1 GENERAL

‘ . _ v
Investigation of potential nuclear power plant sites in Korea has continued since 1968, Six-
teen sites have been studied with respect to accessibility, topography, geology, seismology,
meteorology, hydrology, demography, land usage, physiography, and oceanography. The
investigation found the most promising southwestern site to be Gyaema-Ri. Further studies
to be conducted are discussed in this section,

A.1.2 SITE SELECTION

———

Siting studies performed to date have reduced the number of potential nuclear power plant
sites to two! Gyaema-Ri and Bugu-Ri. The locations of these sites are shown in Flgure A1,
The Gyaema-Ri site appears to be the most suitable of those studled

The Gyaema-Ri site is on the southwestern coast of the‘Hepublic'of Korea, Gyaema is
approximately 60 kilometers northwest of Gwanju City, - Latitude and longitude of the site
are 35° 26'N and 129° 25°E, respectively. :

- A.1.3 ACCESSIBILITY
The nearest airport from the site is the Gwangju Alrport at Gwangju 60 km southeast of
the site.

The sea area adjacent to the Gyaema site is open ocean. The site will have docking facilities
that can accommodate barges to 3000 tons capacity, |t is anticipated that major equipment
will be delivered by barge. ' :
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APPENDIX A

PROJECT DESCRIPTION

Cost evaluations and future load forecasts have resulted in'selection of two PWR type nuclear
power plants, each to have a nominal electric output of 950 MW. QOne plant is scheduled for
‘completion in 1986, to be followed by the second plant in 1987. The plants which will be
located at Gyaema-Ri on the southwestern coast of Korea, have been designated Nuclear
Plants 7 and 8.

‘A1 SITE DESCRIPTION
A.1.1 GENERAL

Investigation of potential nuclear power plant sites in Korea has (::ontinrued since 1968. Six-
- teen sites have been studied with respect to accessibility, topography, geology, seismology,
meteorology, hydrology, demography, land usage, physiography, and oceanography. The
investigation found the most promising southwestern site to be Gyaema-Ri. Further studies
" to be conducted are ;iiscussed in this section,.

A.1.2 SITE SELECTION

Siting studies performed to date have reduced the number of potehtial nuclear power plant
sites to two: Gyaema-Ri and Bugu-Ri. The locations of these sites are shown in Figure A.1-1.
The Gyaema-Ri site appears to be the most suitable of those studied.

The Gyaema-Ri site is on the southwestern coast of the Re‘public of Korea. Gyaema is
approximately 60 kilometers northwest of Gwanju Clt\/ Latitude and Iongltude of thesite
are 35° 25N and 129° 25°E, respectively.

A.1.3 ACCESSIBILITY
The nearest airport from fhe site is the Gwangju Airport; at Gwangju,' 60 km southeast of
the site.

The sea area adjacent to the Gyaema site is open ocean. . The site will have docking facilities
that can accommodate barges to 3000 tons capacity. It is anticipated that major equipment
will be delivered by barge.
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- The Gyaema site is on District Hoéd which is approximately 9 km west of National Route 22,
the only national road passing through Yeong Kwang- Eub. District Road provides the only
land access to the Gyaema plant,

The Honam railway line, Seoul to Mokpo via Kwangju, passes Songjong-Ri Railway station,
about 65 km southeast, allowing freight service for the area, At its closest approach this
||ne passes about 55 km southeast of the Gyaema site.

A.1.4 SITE GEQOLOGY .

The Gyaema site is located within the Hanland physiographic division of Korea {Figure A.1-2).
Hanland has been further subdivided into three regions which are, from north'to south:
Gyeonggi, Ogcheon Taebaeksan, and Gyeongsang. The Gyaema sitg'lies within the Ogcheon
Taebaeksan subdivision and the physiography is developed upon Precambrian metasediments
and granitic rocks which were intruded during the Daebo orogeny. Figure A.71-3 is a general
geology map of Korea,

TR
t

Retief in the Ogcheon Taebaekson region increases westward as the region changes from sub-
‘mergence to emergence. As a result of this regional trend, the Gyaema site area, which is
located on the submergent coast, consists of mountain masses dispersed within tidal lowlands.
In the sense of a general overview, the central portion of the proposed site area consists of a
southern mountainous area separated by an estuary from a central mountainous area which

is in turn separated by a second estuary from a northern area of low hills and tidal flats. The
western section of the site area is composed of low hills and tidai Iowland and westward
there are a series of small, neay-shore islands in the Yellow Sea.
No notable folds or faults were observed within the eight-kilometer site radius. . The site area
consists of two basic rock types, Cretaceous volcanics and Precambrian metamorphlcs and
intrusives.

Geologic conditions underlying the site are known from the horings conducted at the site

and the examination of the outcrops along the seacoast in the immediate vicinity of the site,

The table below gives dynamic engineering parameters of foundation rock materials. The site
is underlain by volcanic rocks of intermediate to acidic composition. These rocks are covered
" by zero to five meters of soil developed in place on the underlying voicanics,

Recommended Dynamic Engineering Parameters of Foundation Rock Materials

_ Quality - Symbol Determined Value

" Shear Velocity Vg 1,900 m/sec +10%
Compressional Velocity ' Vp ‘ 3,800 m/sec +10%
Poisson’s Ratio v 0.33
Mass Density o . 270 kg’-sec2/m4
Shear Modulus G 9.7 X 104 kg/cm?2 +20%

E 2.69 X 105 kg/cm?2 £20%

Young's Modulus

it ——— -
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A.1.6 HYDROLOGY

The site is at Gyaema-Ri, on the southwestern coast of Korea. The site is surrounded by sea
- on two sides. - The eastern sections are bordered by land. There are no streams or rivers that
could cause flooding of the site. :

High and low seawater levels are as follows:

Highést high-water level ' +3.246 meters
High water Ievelr :
Spring tide . ' - +2.645 meters
Mean tide " +1.872 meters
Neap tide +1.099 meters
Mean water ievel : -0.109 meters

Low water level E :
Neap tide ' ‘ -1.317 meters

Mean tide - -2.09 meters
Spring tide -2.863 meters’
Lowest low-water level . -3.464 meters

Monthly mean values of sea surface temperature and salinity at Gyaema site are:

Sea Temperature (°C) Salinity (0/00) _

Month Mean - Mean
1 7 32,3
2 4 ' 32.3
3 4 32.3
4 7 . 32.0
5 12 32.0
6 17 32.0
7 20 o 31.7
8 25 . 315 |
8 25 315 '
10 20 32.0
11 15 323
12 11 32.3

Mean ' 14 32.0

A7
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Maximum annual precipitation and maximum 24-hour rainfall at three locations on the shore
near the site are: : '

Maximum Maximum Average

_ Annual ' 1 Hour Annual -
Location Precipitation ' Rainfall : Precipitation
Kwangju 178 cm 69 mm: 122 cm
Chonju - 164 cm 110 mm '\ 124 cm
Yeongkwang - 152 cm 51 mm : 117 cm

' . s ‘ /
A.1.7 OCEANOGRAPHY | '
‘ |

The site faces outward to the West Sea. Although the sea mud in thé Korean waters extends
as the southern part of the West Sea, the sea bed on the far side ‘formed the mud with its

N _depth ranging from 5 to 80 meters,

‘Currents of the West Sea have a reversed character; the majdr current is the reversed current.

There is no history of damaging tsunamis on the west coast of Korea. The maximum calcu-
lated tsunami wave height is negligible.

A.2 POWER PLANT DESCRIPTION R S
A.2.1 ESSENTIAL PLANT FEATURES

' Each unit of the nuclear power plant will consist of a light-water cooled and moderated
r i grator, together with necessary supporting auxiliary equipment,
Reactor buildings, turblne buildings, and additional building space to house the above equip-
ment as well as the two unit control rooms, offices, laboratories, and other supporting facilities
are included. The plant will include a switchyard, warehouse, waste storage areas, and cooling
. water intake and discharge structures.

The plant will be designed in_accordancesadith goplicable reguirements and standards of the

Republic and Korea Atomic Energy Committee and the U.S. Nuclear Regulatory Commission.

- The nuclear steam supply system, consisting of the reactor and associated steam generating
équipment, will be the pressurized water type. The PWR is an indirect steam generating

‘cycle wherein the radioactive reactor cooling system is essentially completely separated from
-the turbine-generator plant. Nonradioactive steam for the turbine-generator is generated by the
reactor coolant in shell and tube heat exchangers. Westinghouse will supply the NS3S equipment,
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In order to limit the effects of accidentally rewamhg 'subsrdntiai—porﬁoﬁs-of-ﬁssieﬁweéue%%

from a reactor, a reliable containment is provided to completely envelope the reactor system.
This containment is designed to withstand the temperature and pressure effects and missiles
that may resuit from a sudden release of mass and energy from the reactor coolant system
due to a rupture of the main reactor coolant piping {Design Basis Accident),

The nuclear steam-supply system is supported by the following auxiliary systems:

® Chemical and voiume control system

° Reactor shutdown' system

® - Spent ,fuel'storage pool cooling and purification system -
¢  Fuel handling and tréns"r’er.system

®  Sampling system

e Component cooling water system

®  Service water system

®  Radioactive waste collecting and disposal system

¥

e  Heating, venting, and air conditioning system

Engineered safety features systems are provided in addition to safety features already incor-
“porated into the design of the normally operating components of the nuclear steam supply
system. These systems reduce the effects of accidents that are equal in magnitude to, or
of lesser magnitude than, the Design Basis Accudent The englneered safety features system
will perform the followmg functions: ' :

] Render the reactor subcritical

Isolate the reactor containment
] Remove heat from the reactor containment

L Remove heat from the reactor core

A standby power supply is provided to insure a reliable backup power source for 6perating
these and other essential plant systems. . i

Each turbine will be a tandem compound 1800-rpm reheat unit, supplied by Westinghouse
operating with saturated steam from the nuclear steam supply system and coupled to

A-9
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The nuclear steam supply system for a nuclear power plant includes the reactor‘ reactor
cooling system, and reactor auxiliary systems. A brief descrlptlon for the steam supply
system of pressurized water reactors is included below.

,-Reactor

. 1
The reactor, using purified common water for the coolant and moderator, consists of a
carbon steel reactor vessel with a stainless steel liner, internals, core control rods and drive
mechanisms, and reactor coolant recirculation system. Control rods are electrically driven

~ and are located on the top of the reactor vessel. Each fuel assembly consists of rods filled
with slightly enriched UQO+4 fue!l pellets, clad with zircaloy and supported by stainless steel
internals and guides. The reactor core |s designed for a thermal output of 27756 MWt. When
the reactor coclant pump heat input of 10 MWt is added to the core output, the resulting

“warranted NSSS output is 2785 MWt

_Reactor Coolant System o

A
The reactor coolant system (RCS) uses pressurized ordinary light water to transport heat

- .from the reactor core to the steam generators via closéd ioops. This coolant performs two
additional functions: it moderates fission neutrons to produce a thermal neutron spectrum
in the reactor core, and serves as a solvent for boric acid. The regulation of boric acid 7
concentration provides reactivity control (chemical shim control) to compensate for the
effects of xenon transients, cold shutdowns and startups, and fuel burnup. '

The 997 MWe PWR has three reactor-coolant recirculation loops connected to the reactor ves-
sel in parallel. Each heat transfer loop contains a vertical shelj-and-tube steam generator. In_
addition, a pressurizer.isconnected te one laap té maintain the RCS pressure during steady-
state operation. !n the PWR design, the reactor coolant water is pressurized to prevent
boiling and the heat transfer mechanism is one-phase flow {(sensible heat flow only)

simplified diagram of the PWR plant flow is shown in Figure A 2-4,

-

* - Reactor Auxiliary Svstems‘ .

The auxiliary systems may be diVided into three general categories:

®  Systerns necessary for normal plant operation including startup

e Systems that back up normal functions or are designed to accommodate
emergency or abnormal conditions. These systems are commonly called Engineered
Safety Features (ESF) and are described in Section A,2.8,

Major systems that are operated during normal plant operation are described in the following
paragraphs.
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. * Fuel Handling and Transfer System

Chemical and Volume Control System

The chemical and volume control system operates continuously during normal oper-

" ation, as well as during startup, shutdown, and refueli_ng. Water is removed from the .

reactor and is cooled, filtered, demineralized, then returned to the primary loop.

The system performs the following major functions (1} maintaining the proper '
neutron absorber inventory in the reactor coolant by adjusting the concentration

of the soluble neutron absorber, and (2) -maintaining the recirculation loop water

invetitory by accepting excess water or making up the deficit as the water volume
in the loop expands or contracts due to heating or cooling and (3) reducing the

" concentration of. corrosion and fission products in the reactor coolant.

Reactor Shutdown System

.

Prior to refueling or inspection, the reactor shutdown system removes decay heat
generated in.the core after insertion of control rods along with sensible heat in
the system. During refueling or inspection, the system also removes decay heat
which is being generated by the reactor core. The heat is removed through heat-

“exchangers ccoled, by the component cooling water system. For reactor cooldown,

“'the turbine bypasé- is actuated to divert a portion of the steam flow directly to the
~condenser. : - |

&

Spent-Fuel Storagé Pool Coaling and Purification System

The spent-fuel storage pool cooling system dissipates decay heat from spent fuel
elements in the pool. The cooling system recirculates the pool water, passes it
through an auxiliary heat exchanger cooled by the auxiliary coolart system, filters
or demineralizes a portion of water to remove irpurities, and finally returns the
cooled water to the pool as needed. The storage pool is likely to have the capacity
to store two complete cores plus the load from one refueling batch. The shutdown
system is interconnected with the spent-fuel cooling system and provides added
cooling capacity during special conditions, when an entire core may be placed in
the pool, '

it arre—hraE—— -

The fuel handling and transfer system removes fuel elements from the core under

" a water shield and transfers the elements by local control to the storage pool. New )

fuel is stored in dry racks. Storage space is provided for one refueling batch plus
spares. For refueling, the new fuel elements are transferred to the spent-fuel
storage pool whence they are in turn moved to the reactor for insertion in the core.

Sampling System

. The sampling system monitors operation of NSSS equipment and provides data to

make operating decisions. Samples are taken at pertinent points throughout the plant.

A-17



- F. Component Cooling Water System

The. component cooling water system is designed to provide the total cooling
water flows required by both the essential and nonessential services of the plant
nuclear services equipment during all phases of plant operation, including startup
through cold shutdown and refueling, as well as'during emergency operation.

The function of this system is to remove heat from potentially radioactive systems

through their respective heat exchanger and transfer it to the ultimate heat sink.

This closed-loop system, using inhibited demineralized water, provides an inter-

mediate barrier between the environment and components containing radioactive

fluids, thus reducing the potential for leakage of radioactivjty to the environment.
. ' . . HE .

G. Service Water System o .
4 1

. i

The service water system provides cooling functions that range from non-safety-
related, purely operationélly oriented functions to purely safety-criented functions.

As a result, the service water system has both plant operational and safety functions.

H. Radioactive Waste Collection and Disposal System

The radicactive waste collection and disposal system collects and processes ali
radioactive and potentially radioactive plant wastes before discharge or removal
from the plant site. Liquid wastes are sampled and analyzed to determine the
level of radioactivity prior to release, These liquid wastes are then discharged
from the plant under controlled conditions which previde-for immediate high e
dilution. Solid wastes are packed in drums and stored in a waste storage area
prior to remova! from the site. Radioactive gases are held up to permit decay of
short-lived isotopes before release. Release is monitored and is under -complete
control of the plant operators at all times.

A.2.4 REACTOR CONTAINMENT

Design features of reactor plants, such as interlocks, instrumentation and control, reactor
protection system, alarm system, emergency cooling system, relief and shutdown system,
and standby power systems, are carefully. chosen to providé a safe, stable, and reliable plant,
The potentlally undesirable consequences of accidents leading to the release of substantial
portlons of the fission products from a nuclear reactor, however, require provisions for
limiting the effects of such accidents. A reliable containment completely enveloplng the
‘reactor. system is ‘provided for this purpose.

For "purp'oses of safety analysis, the containment is designed to withstand the temperature
and pressure effects due to a severe accident referred to as the Design Basis Accident (DBA),
‘This accident is defined as the sudden release of mass and energy from the reactor coolant
system due to a massive rupture of the main reactor coolant piping. The containment is
designed to resist the internal pressure surges, jets, and missiles created by the accident.

. . . A'18 )



Furthermore, the containment is designed-to maintain its integrity consistent with environ-
mental factors including population density; meteorological, typhoon, and seismological
regimes; and use of the surrounding land. .-

For a PWR, the reactor containment consists of. a steel liner within a prestressed concrete
structure. The reactor (primary) coolant recirculation loop, which is under high pressure at
high temperature and is contaminated with nuclear fission and activation products, is con-
fined within the strUcture which can withstand the effects of the Design Basis Accident. The
structure is designed to confine fission products released by the DBA and to provide adequate
biological shielding outside the containment for post -accident conditions.

E A.2.5 TURBINE-GENERATOR PLANT

Saturated steam supplied by light-water reactors currently available requires that turbine
design accommodate large-volume flows at both inlet and exhaust. Large-diameter low-speed
turbines lend themselves readily to large volumes of steam, since the low pressure and temper-
ature at the throttle permit the use of large-diameter single-shell casings with acceptable
bolting stresses. Thus, today, all of the large 60-Hz turbine-generator units coupled to light-
" water reactors are designed for 1800 rpm. The low-speed design allows a large last-stage -
bucket annulus area with modest tip spéed, thus reducing erosion from impact with the wet
steam. To further minimize the undesirable effects of wet steam, the moisture content of

" steam through the turbine is reduced by special design provisions, such as internal moisture
separators, external moisture separator-rehéaters, moisture removal buckets, and casing traps
for BWR and PWR turbine units.

To provide operating flexibility, and to protect the reactor against _overpressure under S
abnormal operating condmons, a pilot-actuated pressure rellef system dumps steam to the
condenser and atmosphere '

The turbine is a tandem compound six-flow 1800-rpm reheat unit.

The generator is an 1800-rpm, three-phase, 60-Hz hydrogen or water inner-cooled unit, A
' rotating brushless, or static excitation system is used with the main generator.

The turbine-generator unit is rated for operation at the NSSS warranted output of 2785 MWt
with a corresponding electrical output of 997 MWe at the generator terminals,

The turbine plant has the normal complement of service systems necessary to operate safely
and efficiently. These include the iubricating oil, compressed air, fire protection, circulating,
water, turbine building cooling water, and makeup water systems.

A.2.6 ELECTRICAL FEATURES

" The electrical features of a nuclear power station are similar to those of any conventional

thermal power station, except that an extremely reliable power system containing redundancy
is required for auxiliary equipment associated with the nuclear reactor. This is in additon to
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the usual highly reliable power source for plant auxiliafy equipment in a conventional power
station. - The electrital power output of this plant will be fed into KECO's system over two
double-circuit transmission lines: one to Haeundae substation, and the other to Sinpohang

‘substation. Power for plant auxiliary equipment can be obtained from either substation.

Major Electrical System and Equipment

The major electrical system for power generation is arranged on a unit-system basis, consistent
with the mechanical system arrangement. Unit auxiliaries for both the nuclear reactor and

~ the power block are supplied normally by the unit which they serve. Major electrical piant

items for each unit are described below: Wy

A. 'Generator - . ' . .
900 to 1,000 MV A gross, 22 kV, 60 H‘z,'90 percent power factor, 1800 rpm, com:
~ plete with excitation equipment, isolated phase bus duct, neutral grounding equip-
ment, surge protection, meters, protective relays voltage regulator control
equipment, and coollng equnpment

B. - Main Transformer Bank

1050 MVA, 22 kV delta, 345 kV Y, three-phase, forced oil, forced-air cooled. The
high-voltage side neutrals are alternatively grounded through high-speed neutral
grounding switches, ‘ -

. C. Switchyard Equipment

Power circuit breakers are rated at 345 kV {nominal). - Other equipment will be
provided as required by system continuous current capacity -and short-circuit duty.

D. Unit Auxiliary Transformer . |

The unit auxiliary transformer is énergized from the 22-kV generator main leads.
The capacity is based on power required for continuous fuil-load operation of plant
auxiliaries for one unit under normal operating conditions. The number and ratings
-of windings and intermediate voltage levels will be determined by load and short-

circuit duty requirements.

E. Startup Transformers

Each of the two startup transformers is energized from the 345-kV system in the
switchyard, connected to Haeundae and Sinpohang substations. Each source is a

" preferred power supply. The capacity of each transformer is based on the power
required to start one unit and simultaneously shut down the second unit, while
supplying power to the Engineered Safety Features necessary for reactor shutdown

. of that unit. The capacity of each transformer is adequate to supply the power '

" required to operate the auxiliaries of one unit at full rated load and simultaneously
shut down the other unit.



F. Standby Power Generating Units

Diesel engine generators will provide power to shut down the reactor during

the loss of all offsite power. Redundant ESF buses are provided with each

reactor system. - Each bus is fed from a separate diesel-drive standby generator.
- There is no interconnection between the ESF systems for the two reactors

in the plant. : -

Switchyard

For a reliable power supply, and because of the large unit size of the generator, a 345-kV
switchyard wili be built to serve this station.

As shown.in Figure A.2-6, the switchyard is a double-bus arrangement, using a breaker and
one-half scheme, accommodating station generators, outgoing transmission lines, and station
startup transformers. The 345-kV circuits serve three purposes: (1} transmit power to the
system, (2} receive power for plant startup or shutdown, and {3) furnish redundant sources
“of power for the ESF power system associated with each reactor.

Electrical Auxiliaries — Power Systerh and Equipment ' | -

The electrical power supply for the nuclear reactor and auxiliary equipment of each unit
requires a high degree of reliability to assure reactor safety during all phases of operation,
including shutdown periods. Basic requirements for the auxiliaries include: '

L] An adeqguate power source for normal cooling watespumping and other auxi[iaryé-—-— -
loads :

©  The most reliable power source in accordance with '_USN RC criteria to supply
cooling water during a shutdown

L Means of providing adequate booling water during a transient period of shutdown

e  Safety devices that are highly sensitive, accurate, and of the fai_l-safe type, which
will shut down the reactor in an emergency :

Considering the performance and natural condition-of KECO'.«: transmission and distribution
system, the following power sources will be provided:

A, 345KV System

Two double-circuit transmission lines connect: Korea Nuclear Units 7 and 8 with
two separate substations in KECQO's extra high-voltage system. During startup, the
auxiliaries of one generator unit in the plant receive power through both of the
startup transformers. After paralleling the generator with the system, the
auxiliary electrical system for that unit is manually transferred to the unit
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auxiliary transformer. The startup transformers rema'in energized from: the
345-kV system and act as redundant preferred power sources for the ESF
systems of each of the reactors, and as.backup power sources for the

unit auxiliary transformer. |f necessary, a startup transformer can supply power to
the auxiliary system of one of the generator units, in addition to power for the
ESF systems. '

B. | 22-kV stjem

Each generator provides 22-kV outpﬁt,‘ this supplies power to the unit auxiliary
transformer for the turbine-generator and input to the main step-up transformer,

C. Standby Powér Source

Redundant quick-start diesel-driven generator units will supply emergency power
to shut down each unit of the plant if an offsite power supply is not available,
Each redundant system can provide péwer for a safe shutdown of the reactor.
There is no interconnection between the standby power systems of Korea
Nuclear Units 7 and 8. '

Selection of the auxiliary system medium-voltage levels will be based on the size of motors,
length of circuits, continuous current, and short-circuit duty requirements. Both economical
and technical features need to be carefully considered. Tentatively, 6600-V, three-phase, low-
resistance grounded systems are proposed in conjunction with each unit.

In the selection of low-voltage levels, the p_rinciples given for tbe.’.sgLection of intermediate _ .. __ _
~voltages will be followed. Tentatively, a 277/480-V, three-phase, four-wire solidly grounded
system is proposed.

‘. Since there are many power sources available to the auxiliary system of each unit, a positive
means of automatic transfer with interlocking will be used to achieve safe and reliable oper-
ation of the plant. ‘

Storage batteries and chargers are used for direct current power and control. Batteries will be
operated on a floating charge to maintain full capacity under normal operating conditions.
The voltage(s) of the direct current system and capacity of the batteries and chargers selected
will provide aptimum performance for all control and protective equipment under normal and
adverse conditions. o

A.2.7 CONTROL SYSTEMS

The basic function of a power plant is to supply electrical energy on demand to the power
distribution network. This demand represents a load to the plant turbine-generator. To
meet this demand ({load), the NSSS must respond with the correct flow of preconditioned
- steam to _the turbine, ‘
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The contro! system has two objectives: (1) control reactor temperatures so that steam
output matches turbine-generator requirements; (2} operate the NSSS safely, reliably, and
econormically.

All controls and instruments essential to normal and emergency plant operations will be
designed to protect plant personnel and equipment, and will be installed in a central control
room. Thus, the nuclear power plant control room contains the operating and information

eguipment nece nd monitor plant systems during normal and emergency
‘plant operation, : N '
~ The control room contains mgnual and automatic.congrols dnd setpoint adjustments to moni-

tor the reactor, important reactor-auxiliaries, the feedwater-steam. gircuit, the turbine, the

generator, and the auxiliary power equipment. '

. . ]

Controls and instrumentation required only for maintenance and teot"ihg, or where local operator

manual participation is required, will be placed at convenient Iocat|ons throughout the plant.

An auxiliary shutdown panel provides a secondary control point for the operators to establish
and m_amtam safe hot shutdown conditions in the unlikely event of centrol room abandonment.

Control systems that are typical of a nuclear power plant are descn bed in the following
paragraphs,

Reactor Control and Regulating System

The reactor control system is designed to follow load changes s they occur at the turbine, ~

~ All reactor power leve! changes are made by contro! rod adjustments. The control system
automatically adjusts the power level of the reactor to match the power demanded by the
turbine. The turbine load determines a reference temperature (Tref) that corresponds to the
reactor power level required to meet the turbine demand.

The reactof' coolant average tempe'rature control program performs the following functions:

L Maintains a programmed reactor coolant temperature setpomt (Tref) by regulating
the control rods

L]

. Limits rapid load transients in the reactor coolant system by regulating steam flow
through the turbine bypass contro! valves to the condenser on large loss of turbine
load '

®  Maintains zero-power temperature setpoint during hot shutdown, by regulating
steam flow through the turbine bypass control valves to the condenser



The control system has two objectives: {1} control reactor temperatures so that steam
output matches turbine-generator requnrements {2) operate the NSSS safely, reliably, and
ecanomically. :

All controls and instruments essential to normal and emergency plant operations will be
designed to protect plant personnel and equipment, and will be installed in a central control
room. Thus, the nuclear power plant control room contains the operating and information
- equipment necessary to contro! and monitor plant systems during normal and emergency

~ plant operation.

- The control room contains manual and automatic controls and setpoint adjustments to moni-
tor the reactor, important reactor auxiliaries, the feedwater:steam cirguit, the turbine, the
generator, and the auxiliary power equipment, '

Controls and instrumentation required only for maintenance and testing, or where local operator

manual participation is required, will be placed at convenient locations throughout the plant.
An auxiliary shutdown panel provides a secondary control point for the operators to establish
. and maintain safe hot shutdown conditions in the unlikely. event of control room abandonment.

Control systems that are typical of a nuclear power piant are described in the following
paragraphs.

Reactor Control and Regulating System

The reactor control system is designed to follow load changes as they occur at the turbine.
All reactor power level changes are made by control rod adjustmerits. The control system
automatically adjusts the power level of the reactor to match the power demanded by the
turbine. The turbine load determines a reference temperature (Tref) that corresponds to the
reactor power level required to meet the turbine demand. o

The reactor coolant average temperature control program performs the fol!owing functions:

®  Maintains a programmed reactor coolant temperature setpoint {Tref) by regulating
the control rods

®  Limits rapid load transients in the reactor coolant system by regulating steam flow
“through the turbine bypass control valves to the condenser on large loss of turbine
load ' ' '

®  Maintains zero-power temperature setpoint during hot shutdown, by regulating
steam flow through the turbine bypass control valves to the condenser
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Reactor Neutron Monitoring System

The reactor neutron monitoring system protects the reactor core by monitoring the neutron
flux and generating appropriate trips and alarms far various phases of reactor operating and
shutdown conditions. |t also provides a secondary control function by indicating reactor
status during startup and power operat_i'on.

The nuclear instrumentation system monitors reactor power from the source range through
the intermediate range up to 120% of full power output. Therma! neutron flux detectors

_in instrument wells in the primary shield adjacent to the reactor vessel provide mdlcation
control, and alarm signals for reactor operation and protection,

N ;
v

Reactor Protection System

The reactor protection system monitors the plant for abnormal cbnditiohs,'al'erts the
operator to take corrective action and prevent the further development of abnormal condi-
tions, and provides automatic reactor trip (shutdown) whenever ‘conditions, as monitored by
. nuclear instrumentation and process instrumentation, reach the operational limits.

The reactor protection system consists of two discrete circuits: -the analog circuit consisting
of multiple redundant channels that monitor various plant parameters, such as the reactor
coolant temperature, neutron flux, pressurizer pressure and level, and steam generator

level; the digital circuit consisting of two redundant logic trains that receive input from the
analog protection channels, and that contain the logic needed to initiate reactor trips.

Radiation Monitoring System

The radiation monitoring system provides information for the protection of people from
the physiological effects of nuclear radiation. The use of this system in a nuclear reactor
plant assures the safety of both operating personnel and the community, by warning of
and/or prevention of a potentially hazardous condition. In addition, the system is designed
to monitor any unusual sources of radioactive contamination, and to assist in maintaining
radiation levels within the requirements of 10 CFR 20 Appendix B (Code of Federal
Regulations, Title 10, Part 20).

Computer System . :

Major emphasis in a nuclear plant is placed on plant performance and availability, This
requires close monitoring of the nuclear steam supply system {(NSSS) and balance of plant
{BOP) performance variables, and a way to conveniently presént pertinent data to the '
operator. The online computer system provides a centralized data collection system and
performs onsite computation of specific performance parameters to supplement the NSSS

- and BOP instrumentation systems in the achievement of this goal. The computer system
will supervise reactor control and protection systems, the NSSS process systems, and the
secondary systems with online data acquisition, alarming, logging, and data reduction.
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Turbine-Generator and Auxiliary Power Cantrol

“The main turbine-generator control system will be designed for base load or load- followmg

operations. The main turbine system functional limitation imposed by the NSSS is step-
load changes of 10% and ramp load changes of 5% per minute over the range of 15 to 100%
of rated (guaranteed) power, The turbine-generator is capable of accepting a load rejection
of 50% of maximum guaranteed power wrthout causing a reactor trip and without steam
release to the atmosphere, .

_The turbine control system provides turbine protection during conditions such as turbine

overspeed excessive thrust bearing wear, low bearing oil pressure low condenser vacuum,
or low electrohydraulic control fluid pressure

A.2.8 ENGINEERED SAFETY FEATURES = L

Nuclear power plant design incorporates a number of Engineered Safety Features (ESF) that
protect both the public and operating personnel from radiation hazards under all abnormal

- operating conditions. These Engineered Safety Features are in addition to those safety . -

features included in the design of the reactor, reactor coolant systems, containment systems,

. control system, and other instrumentation or process systems normally provided. The ESF

discussed herein serve no function necessary for normal plant operation. They are included
for the sole purpose of reducing the conseguences to the public of various postulated
accidents, or of limiting the potential radiation dose to generally recognized values.

In the case of a PWR, the potential dose is reduced by immediate, automatic isolation of
all containment penetrations for processes that are not required to.limit the consequences
of the accident, thereby eliminating potential leakage paths. Long-term potential releases
following the accident are minimized by rapidly reducing the reactor building pressure to

. near- atmospherlc within 24 hours, thereby reducmg the driving potential for fission product

escape.

'In addition, ESF pre'vent core meltdown should the worst postulated loss-of-coolant accident

(DBA) occur. 'This is accomplished by large capacity water injection emergency core cooling
systems, parts of which are contihuously operated for normal purposes and are immediately
available for emergency duty. These systems, coupled with the thermal, hydraulic; and
blowdown characteristics of the reactor, will reliably prevent metal-water reactions and core
melting (or core disfiguration into a geometry which could prevent further cooling).

Providing a habitable environment in the control room following an accident is another ESF
g

function. 1in this environment, the plant operators take the necessary actions to maintain
the piant in a safe shutdown condition after automatic action is complete.
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Current safety-related topics of most intense investigation in the U.S. are the emergency
core cooling system {ECCS) effectiveness, pipe break analysis, and anticipated transients
~without reactor tripping. The latest answers to these questions will be included in the
(later) scope of supply.

Typical ESF systems related to PWR power plants include:

e High-pressure injéction system .

e  Core flooding system ' .

> Low-pressure i‘n}'ection B

. Containment spray system ' - Wy
e  Containment cooling system

®  Containment isolation system
e  Combustible gas control sys‘fcerh o AR

L Habitability‘ systems

A.2.9 STRUCTURAL DESIGN

The design of all structures and facilities will conform to the applicable codes and specifi-
cations currently used in the U.S. for the design of nuclear power plants, such as Uniform
Building Code (UBC), American institute of Steel Construction {AISC), Amerlcan Concrete _
_Institute (ACI) etc.

- Classification of Structures, Systems, and Equipment

Plant structures and process systems are classified according to their function and the
degree of integrity required to protect the public, as Category | or Non-Category I.

Category | structures, components, and systems are defined in accordance with USNRC
Regulatory Guide 1.29 as those necessary to assure:

. The integrity of the reactor coolant pressure boundary

®  The capability to shut down the reactor and maintain it in a safe shutdown ‘
condition :

¢ The capability to prevent or mitigate the consequences of accidents that could
result in potential offsite exposures comparable 1o the guideline exposures
" shown in 10°CFR 100:
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Category | structures, components, and systems are designed to withstand the Safe Shutdown
Earthquake {SSE) and other applicable loads without loss of function. Category | structures.
are sufficiently isolated or protected from other structures to ensure that their mtegrlty is

, mamtalned at all times. -

Non-Cate_gory | components {and their supporting structures}, whose collapse could resuit in
loss of required function through impact or flooding of Category { structures, equipment, or
systems, are analytically checked to determine that they will not collapse when subjected to .
the SSE :

Seismic Design

Appropriate USNRC regulations and regulatory guides will be used as the basis for seismic
~ analysis, Horizontal and vertical accelerations will be assumed to act simultaneously. -

C'urrently, the two-intensities of design earthquakes in the U.S, are designated as:

®  Operating Basis Earthquake (OBE)
e  Safe Shutdown Earthquake (SSE)

The Operating Basis Earthquake is that earthquake which, considering the regional and local
geoiogy and seisfnology and specifie characteristics of local subsurface material, could
reasonably be expected to affect the plant site during the operating life of the plant. It is
that earthquake which produces the vibratory ground motion for which those features of
the nuclear power plant necessary for continued operation without undue risk to the health..- —_—
and safety of the public are designed to remain functional,

The Safe Shutdown Earthquake is that earthquake which is based upon an evaluation. of the
maximum earthquake potential considering the regional and local geology and seismology
_and specific characteristics of local subsurface material. It is that earthquake which produces
the maximum vibratory ground motion for which Category | structures, systems, and compo-
nents are designed to remain functional.

A.3 NUCLEAR FUEL SUPPLY -

The fuel management program will be developed in collaboration with the NSSS supplier
{(Westinghouse) and the fuel supplier. Fuel management and the procurement of fuel material
and services will be done judiciously on a sound technical basis to achieve lowest fue! cycle
costs, :
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A.3.2° FUEL COST

A

Me;hod

The first core fuel fabrication for nuclear Units 7 and 8 will be purchased from
Westinghouse, nuclear steam supply system (NSSS) supplier.

The complete fuel-cycle cost includes costs of the direct fuel-cycle and the indirect
charges on the working capital necessary to finance the fuel inventory. Direct fuel-
cycle costs include purchase of uranium, conversion to UFg, isotopic enrichment,
reconversion to UQj, fabrication, and shipment of fuel to the plant site.

The present-worth method was adopted to compute fuel-cycle cost.

Fuel-Cycle Cost Data

Based on standard PWR fuel management data and cost projection for standard

PWR_fuel, the fuel cycle cost data haue heen computed. Assumed plant capacity

“factors are tabulated in Table A.3-1.

The design, operation, and representative economic parameters governing the fuel-
cycle cost computation for the various types of reactors considered are summarized
in Tables A.3-2 to "A.3-4.

Fuel-cycle costs evaluations were based on a 25-year plant life for each unit after p!ant startup
referenced to March 31, 1986 (Unit 7). The projected prices Tor various fuel-cycle components
are given in Table A.3-4 with the corresponding escalation rates. The unit energy costs were
levelized to March 31, 1986 (Unit 7). —The-results-ef-these calculations with escalation are
summarized in Table A.3-5. These were developed using an annual interest rate of 8.675 per-

~ cent and present worth rate of 10 percent.

Table A.3-1
PLANT -CAPACITY FACTORS

Assumed Capacity Factor
Year : _ %
1 60
2 ®
31010
11 to 20 | | 73,
21 to 25 o : \70 '
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Table A.3-2
- CORE DESIGN PARAMETERS -

)

ltem

~Parameter

Core Thermal Power (MWt}
Power Level, (Net) (MWe)

Plant Efficiency (%)

Station Heat Rate {Btu/kWh)

) . Ya
Initial Core Loading {metrie tonne U)

Fuel Enrichment When Charged into
Reactor (%)

1st core ' o |

i

Equilibrium core

Fuel Enrichment when Discharged from
Reactor (%)
1st core
Equilibrium core
- Average Fuel Exposure (MWD/metric
~ tonneg U)
“1st core
Equilibrium core
Plutonium Concentration in Discharged
Fuel {g/kg U)
' Tst core
Equilibrium core
Fuel Management Program ' :

(fraction of core replaced during
‘annual refueling outage)

2,775

937
238

10,011

I CED

2.36
3.13

0.71
0.69

23629
35,887

5.44
6.43
1/3
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Table A.3-3
FUEL CYCLE COST PARAMETERS

Item _ . Parameter

Lead — Lag Time {1 )_ (days)

U30g Procure 80
Ship and convert to UFg 60
Earich - - 90 .
-Fabricate I 120
Ship to site, store(2) | . 150
Spent-fuel cooling | . o 180
LossesS} (%) |
 U-conversion - - - 05

U fabrication 0.75 .

Notes:

{1} Payments are made at the beginning of the processing period except that '
the enrichment payment is made at the end of the period and the fabrication
payment is made during midpoint of the period. '

{2} On first core only, additional time of 180 days is allowed for startup phase.
(3) Losses mcluded in fuel price calculatnons

A.3.3 FUEL SCHEDULE

The fuel schedule for Unit 7 is given in Table A.3-6, and for Unit 8 in Table A.3-7. Fuel
batches 1, 2, and 3 represent initial core loadings in the 3 zones of the reactor core, Fuel
* batches 4, 5, and 6 are the first three reload batches.
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—TFable-A:34

PROJECTED FUEL-CYCLE COST DATAT)

> | UgOg
($/Ib)

Year

.Conv‘ersion
($/kg U)

Enrichment(2)
($/kg SWU)

Fabrication
Including
Shipping

Disposal of
Spent Fuel(3)
($/kg U)

1979
1980
1981
1982
1983
1984
1985
1986

. 1996
1997
1998
1989

Esca-
lation .
(%/yr) 5.0

6.0

10.0

{$/kg )

=5

7.0

7.0

Notes:

(1) Unescalated base date, July 1, 1979 prices
{2) Tails concentration: 0.20 w/o U-235
(3) Including shipping cost for permanent disposal
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Table A.3.6.
LEVELIZED FUEL-CYCLE COSTS,

pom ek iria— W

“|tem PWR, Escala_ted.
Unit 7 Unit 8
‘Thermal Output (MWt) 2785 2785
| Electric OUtpui (MWe) {Gross) 997 . 097
Leveuzed Date Mar. 31,1986  Mar. 31, 1987
Total Present Worth,of Fuel Costs 868.244 919.145
{8 Million) r— ——
Total Present Worth of Energy 597.305. 597.305
{1012 Btu)
Unit Levelized Fuel Cost . 145.36 153.88
{¢/MMBtu) :
Table A.3-6
UNIT 7 FUEL SCHEDULE
Process U30g
Purchase - K
{Conversion Enrichment | Fabrication | Operation Operation
~ Fuel Batch Start) Start Ending Start - Ending
1A/1B
2A/28
JA/38 -
4A/4B '
BA/SB
6A/6B
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Table A.3-7
UNIT 8 FUEL SCHEDULE

Process U30g
Purchase
: . .| (Conversion | Enrichment | Fabrication | Operation Operation
Fuel Batch Start) Start Ending . Start Ending
14118 .
2A/28 _ : v o v
3A/38 1 , » f
4a/4B - ‘ | . B
5A/58 ' ol o
6A/6B

A.4 PROJECT SCHEDULE A

B (Later)

A.5 PLAN OF EXECUTION

KECO intends to execute the project using the “components’ approach for Project Imple-
“mentation, With the “component” approach, project managemeht, engineering and design of
the plant, procurement of equipment and materials, construction management, installation,
precoperational testing, startup and quality assurance will be the responmb:hty of KECO and
- an engineer- constructuon marager (EC),

_ Major equipment such as the NSSS and T/G will be purchased under firm price suppiy-only
basis. Construction will be performed based on competitively I:nd fixed price, and reimburs-
able subcontracts.

All engineering and design of the balance of plant, and procurement of equipment and
materials including the condensing, feedwater, and extraction systems, as well as cantrols,
piping, and pedestal work, will be performed.by the EC organization. The erection and
instailation work will be managed by KECO and the EC,.and carried out by local labor and
subcontractors, with participation and support from the NSSS and T/G suppliers as
necessary. : ' '
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A.5.1. KECO MANAGEMENT

Under control of a KECO vice-president, three departments and one office handle the special-

ized activities |nvoived in planning, construction, and operation of nuclear power plants

~

‘Responsibllltles of_these and other departments involved in this project are as follows:

Nuclear Power Planning Department '
. Ty

Manager of the Nuclear Power Planning Department has the following duties and responsibilites:
V . . L3 '“‘ { F .

] Long-range nuclear power development program

o Type and unit size selection

. Technlcal and economic feasublllty studies and loan applicatron report

®  Foreign financing

&  Overseas pror:urement of permanent plant and other equipment and materials

®  Fuel procurement in cooperation with Nuclear Power Generating Department

® Training of nuclear personnel

" Nuciear Construction Department

This department is charged with the following responsibilities:

®  Coordination- of project engineering and design activity with Englneer/Manager
{and/or major contractor)

&  Regulating flow of manpower and construction equipment during construction
period

e  Administrative and contractnaiproceddres

e  Coordination of jobsite and offsite prdject activities

. . Design of foundation and certain civil structures

. Reviewinf civil and architectural contracts by local contractors

¢ | Equipment and shop dréwing approval, and inspection and delivery expediting'
¢  Planning and scheduling of overall project

¢  Review Of'pOWer plant layout and design

e  Review of equipment specifications
{
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- Nuclear Power Generating Department

This department has the fol‘lowing responsibilities:

Quality Assurance Office:

‘Operation and maintenance of nuclear power plants

Legislative and regulatory procedure

Nuclear safety and health physics

. Fuel management

Quality assurance ‘ - _ o

~ Quality control

-Construction Site

The Superintendent of the Construction Site has the foliowing responsibilities;

~ Transmission and Substation Department

Supervision of construction methods and unloadmg and lifting of heavv
equipment

Supervision of civil and architectural work performed by local contractors

" Field engineering and. quality control

Local procurement’
Jobsite administrative management

Installatlon of mechanical and electrical equnpment

~ Quality assurance

This department has the responsibility for the design and construction of primary substations
and transmission lines.

Department of Estate and Environment

This department has the following responsibilities:

Site stddv

Land acquisition in cooperation with Property Custody Department
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- Ab.2 ENGiNEERCONSTRUCT!ON MANAGEMENT

_ The EC Pro]ect Management Team will plan, organize, dlrect and control project operations,
and provide for participation and tralnlng of KECO and other Korean personnel.

Summary scope definition for the “‘component” approach is presented below under eight
prqject groups:

'Projet_':t Management ' A Preoperatibnal Tes\ti,ng and Startup Asﬁistance ‘
Engineering ‘ _ ' _Ou'alityl,Assqr'ance

Procurement . Cost/Schedule Services

Construction Management . Finan.ce/Administration :

PROJECT MANAGEMENT | R

\ .
=

- EC will provide management, consisting of planning, organizing, executing, supervising,
coordinating, directing, and controlling the project. Acting together with the KECO Project
Director, the Project Manager will monitor and direct the work to ensure that the required
activities are implemented, budgeted, scheduled, and accomplished, and that adequate
coordination and support are provided. A prellmmarv organization chart for the EC is
given in Frgure A.b-1, '

To accompllsh successful project completion, the Project Manager_will participate in, and
—direct the following activities:

L 2 Deflmtlon of the project scope and needed services consisting of the followmg
elements

Development of a Project Plan

Selection and implementation of .a monitoring system that measures
performance against the Project Plan

Selection of a reporting system that identifies deviations from the Project
Plan '

®  Organization and staffing
] Project procedures preparation
e Contract definition and administration

®  Coordination .between KECQ, EC, the Korean National Engineer, suppliers, and
subcontractors
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®  Monitoring production aspects of the project {engineering, procurement,
construction, startup and quality assurance)

®  Review and approval of bid evaluations and procurement recommendations -

- &  Reports to KECO and EC fnanagemént

ENGINEERING

_ The EC, as KECO's Engineer, will perform the planr_'ling, organizing, a_nd executing of the
design and engineering work for the Korea Nuclear Units 7 and 8. - ‘

The services to be perfarmed comprise architectural, civ-il/structu'r:al, nuclear/environmental,
mechanical, instrumentation and control systems, plant design, electrical engineering, and
" design work for the project. . ' o :

The proposed broad division of engineering activities between the U.S. and Korean design
_ office will be as follows:

" Principal activities in the U.S. Design Office

e  Preliminary design of the power plant

e Detailed design engineering' of the power block consisting of the following
structures: :

— — o n——

Reactor Building
Aurxiliary Building
Fuel Storage Building
" Turbine Building
Control Building

e Detailed design of the specialized structures: Diesel Generator Building and
Radwaste Building ‘ :

¢  Detailed design and engineering of Seismic Category | systems and structures
outside the power block

L Preparation of specifications, bills of material, evaluation of bids, and support
for procurement outside Korea

° Licensing support to KECQO and preparation of licensing documents

e Planning and scheduling, quality engineering, cost engineering support, and
preparation of project manuals :
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Principal Activities in the Korean Design Office (With the Korean National Engineer).‘ .

¢ " Consultation on plant conceptual design for areas outside the power block _

‘e Detailed design and engineering of non-Seismic Category | systems structures
outside the power block

®  Detailing of non-Seismic Category | small piping, supports and raceways in the
Can power block

. Méteria! takeoffs

®  Preparation of specifications, bills of material, and evaluation of bids for procure-
ment in Korea T

. Liaison with KECO and construction at the jobsite

. lmpiemen.t:atibn of plans, schedules, quality engineering, cost engineering, support
and project procedures as directed by Bechtel’s Norwalk office

® . Engineering support for construction and startup

PROCUREMENT -

" Procurement services to be provided for Korea Nuclear Units 7 and 8 will be conducted
within a framework consistent with the defined scopes of work and tasks. All work
performed will be in compliance with policies and procedures mutually agreed to with KECO.

p—— ——— -

The EC will provide procurement services encompassing the faigwing activities:

Purchasing of miscellaneous materials and equipment and the contracting of the CQC ‘
L S A . - Lol

more complex equipment and services )
Tl

Expediting of suppliers’ efforts to assist suppliers in meeting contract schedules

Quality surveillaaeestq determine suppliers’ with contractual quality requirements

CONSTRUCTION MANAGEMENT

The EC will provide construction management services for Korea Nuclear Units 7 and 8

both in the U.S.A. and at the jobsite in Korea, Home office construction planning and
schieduling will parallel the field activities in fully preparing the construction team for proper
and timely commencement of site activities. The construction management team in Korea
will organize, plan, and impiement the overall field construction program.
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PREQPERATIONAL TESTING AND STARTUP ASSISTANGE

From job inception to commencement of field activities, the EC will provide direction and
‘assistance to KECQ in the preparation of the startup portion schedule, system test index,
preoperatlonal test procedures, detailed startup schedules, and monitoring of project desngn
for cleanmg and testing’ provusnons

KECO's operating staff will operate all permanent plant equipment and start up the plant

with EC's assistance. A nucleus of experienced EC startup enginpers will instruct KECO .
‘personne! in the home office and jobsite phases of the startup operation.

QUALITY ASSURANCE _ ' by

EC will provide the followung quahty assurance servnces for the Korea Nuclear ‘Units 7
and 8: ‘
. \ . !
e Review for conformance to quality assurance provisions in the safety analysis
reports and the design criteria manual, and monitor the development and audit
“the implementation of the Project Quality Program Manual

¢  Conduct audits in the areas of englneersng, procurement, and jobsite
construction

®  Review the Quality Control Instructions and all inspection planning applicable
to site operations

— — . ——

COST/SCHEDULE SERVICES

“The EC will provide cost/schedule services for project contral.

COST CONTROL

Cost control services to be provided are: preparation of a project Code of Accounts and
preparation of project estimates. ) ‘

- SCHEDULE CONTROL

The followmg pro;ect schedules will be prepared and controlied during the course of the
project:

e  Milestone Summary Schedule. This is a total project schedule which includes

engineering, procurement, construction’and startup. The schedule establishes the
constraints for all other project schedules. -
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e PSAR and FSAR Schedules.

®  Engineering Detailed Schedule which defines the interdiscipline activities and
construction interfaces.

e  Construction Detailed Schedule .

®  (Construction Contract Bid Package Schedules
®  Contractor’s Performance Schedules

®  Six-Month Rolling Schedule |

® Start_up Sumr’nery Schedule

®  Startup Detailed Schedule

¢

MATERIAL CONTROL

~ Equipment and bill of material reports, which show quantities, _and procurement and
construction status, will be prepared These reports will be prepared for the foliowmg
commodities:

®  Piping, hangers, and valves

[ ] Electrical items mcludmg wire and cable, connectlons, trays and conduuts and
eqmpment

. Civil/structural items including forms, rebar, embedded-rﬁetal, and concrete
®  Mechanical equipment

* Instrumentation

FINANCE/ADMINISTBATION

~Lhe-BL will provide finance and administration services in Korea and in the U.S.A. as
described below.

Services in Korea
The following finance and administration services will be provided in Korea:

Maintenance of all accounting records and preparation of financial reports

L] Preparatton of Qillings for compliance with contract terms and for transmittal
. to KECO
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Services in the U.S.A,

Home office administrative support will consist of:

Support to Cost/Schedule in maintaining records and providing data

.
®  Analyses of financial information, estimates of admini'st'rative costs and schedules,
- preparation of flnanmal forecasts, and cost records
®  Agssistance to subcontractors and vendors by provrdmg cost data, momtormg
progress payments and processing claims
A5.3 PLANNING - ey

A considerable amount of preparatory work has been carried out, including preliminary site -
- studies, economic and ‘power forecast studies, preparation of request for bids, evaluation of
bids, and selection of suppliers for the NSSS and T/G.. Q!erseas- Bechtel Incorporated was

engaged to supply the following services:

a

I"'au"‘

‘ PrJ)are and issue bidding documents for nuclear steam supply system, nuclear

fuel and turbine-generator on component basis, and for nuclear island and
conventlonal island on an island basis.

Establish with KECO the basis for evaluation of the bids. Sﬂlﬂﬁﬂ_ﬂm_‘filgﬁlﬁ
the nuclear steam supply system, nuclear tuel, and turbine- -generator prog_gég_e
on 2 component basis and the nuclear island and conventional istand proposal.

- doma———

Provide tecl_mrcal assistance during negotiation and Eregaratlon of gontracts with

suppliers..

Assist in preparetion of the Financial memorandum ‘’Loan Application” for
Korea Nuclear Umts 7 and 8 and prepare nuclear plant cost data and economic

' data.

Prepare the overall Project Quality Program Plan, which covers quality assurance
requirements for the design, fabrication of components, construction, startup, and -
operation of nuclear power plants

Review survey reports made by others regarding Korean manufacturing industries
that identify Korean suppliers capable of producing materials and equipment for
the Korea Nuclear Units 7 and 8, and prepare a survey plan to investigate the
"long-term’’ potential capability of Korean manufacturing industries to support

the proposed Korean Nuclear Power Program,
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®  Review the organization and management pattern of KECO and prepare, with
- assistance from KECO, the preliminary outline of the Project Procedures and the
Division of Responsublltty for exercising control over Project Implementation.

e Undertake plannmg and preliminary work to |dent|fy critical areas associated with
-Prolect Implementation.

A.6 PROJECT OPERATION

KECO plant operatnon is carried out by the Nuclear Generating Department. This depart-
ment consists of eight sections: one provides instrument maintenance; five provide actual
- plant operation; one provides training; and one prowdes general support servrces

(Later)_.
BY KECO
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APPENDIX B :
KOREA ELECTRIC COMPANY

B.1  HISTORY

- aa Electric Power
_ i and.Sn.u.thJS.oLea_E.l.e.cm-Gempanu..and placed under
supervision of the M:g_l_s_t_ry of Energ_and Resources {MER). KECO is the only electric
power utility in Korea; as such, it is responsible Tor all aspects of developing, supplymg, and
marketing electric power. With the exception of_two industrial organizations, which o
- 8.9% (as of 1978) total generating capi_cltx KECOQO provides all ‘clectric generating capac:ty
~ *Tor Korea. However, all distribution | Q, tncludlng surplus capacity from

these other sources. !
|l W

Kor Electric (K

| Electric power in Korea predates this s merger by 63 years, with ;bg ioundtr,rg of Honsung. .

Electric Company in 1898 by two Americans, H, Collbran and H.'R. Bostwick. The company

. name was changed.-te-Seewt-Blectric Campany in 19135, South Korea Electric Company

resulted from a series of consolidations starting in 1918. l&azgg Electric Power COmEanv was
tg[n_weg from a series of mergers in 1943,

Korea had a total capacity of 1700 MW when liberated from Japan in 1845, but with 88%

" under control of the North, The outmoded 200 MW of plant capacity in the South, added
to an average of 60 MW supplied from the North {arbitrarily discontinued in 1948), coupled
with complete disruption during and after the Korean War {1950_to 1953}, served as a weak
‘base for expansion of desperately needed electrlc power capacity until after formation of
KECO in 1961,

it et e

Starting with total capacity of 367 MW, KECO has successfully carried out three five-year
power development plans, leading to a total capacity at the end of 1978 of 6916 MW
{including 615 MW supplied by others).” This greatly expahded system has helped support

" a rapidly expanding economy, but is still Iagglng behind present and expected future demand
with adequate reserve capacity.

To cope with the growing load requirement of the near future, KECO has formulated a
10-year power development program {detailed in two B.year plans) for acquisition of new
generating capacity, part of which is presently under construction, with the remainder under
active study and implementation. Nuclear Units 7 and -8 scheduled for commercial operation
in 1986 and 1987, respectively, are among the. most important projects of this future
program.
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B.2 REGULATQRY ENVIRONMENT

The merger which formed KECO was decreed by the Korea Electric Company Act {No. 639,
dated June 23, 1961) and effected by adoption of a Charter {The Korea Electric Company
Charter). Under the terms of the KECO Act and its accompanying Decree (No. 762,'dated
-May 21, 1962}, the Ministry of Commerce & Industry (MC!) was given broad power over
KECO. Directions for the use of these powers are defined in the Electric Enterprise Act.
The advent of nuclear power has brought about special regulatory actions.

'B.2.1 THE KOREA ELECTRIC COMPANY ACT

The KECO Act deals principally with management and control of KECO. Nine directors and -

one auditor are elected by thé shareholders and approved by MC!, with a President and Vice-
President chosen from among the Directors by MCI, and approved by the President of the
Republic of Korea. Certain accounting practices are provided, such as revaluation of assets
- under the terms of the Assets Revaluation Law.” MCI, subject to approval in certain cases of
. the Ministry of Finance, shall exercise the Government's right to direct the development of
electric power resources, and establish terms and conditions of supplying energy to users, .

B.2.2 THE ELECTRIC ENTERPRISE ACT

Controlling functions given to MCI under terms of the KECO Act are supplemented by pro-
visions in the Electric -Enterprise Act. Electric enterprises, or those wishing to engage in gen-

erating and supplying electricity, must submit to the authority of MCL. MCI has power to ™~

approve, alter, regulate, and direct the activities of electric enterprises, particularly in such
fields as generation, supply, and pricing electricity; planning of future generating capacity,
and establishment of safety standards. MCI has authority over KECQ's activities, approves
its advance plans and annual budgets, sets accounting standards {in conjunction with the
provisions of the KECO Act), and audits KECO operations.

B.2.3‘ THE KOREA ELECTRIC COMPANY CHARTER

The Charter established KECO and declared its purpose to be development of electric power
resources; generation, transmission, and distribution of electric power; and conduction of
“various related business operations, such as manufacture and supply of gas, provision of
electric railway services, and manufacture, sale, and lease of electric and gas appliancés. The
Charter also established, among other things, the rights of stockholders procedures at meet-
ings, and the power ahd duties of officers and dlrectors '
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B.24 NUCLEAR POWER ACTS AND REGULATORY AGENCIES

The Atomic Power Generation Corporation Law, which_establishes a corporation mdependent

f K o carry on the business of planning, constructlon and i clear power,
plants, was passgd by the National Assembly. on April.4,1975.—~The Atomic Power Genera-

. tion Corporation has the authority _to assume from KECQ the assets and liabilities relating o

construction of nuclear plants; and the rights and duties under contracts relating to construc-
tion and operation of plants.

. ) \ _ . .
~So far, however, the Presidential Decrea, which will establish the date of this law’s imple-
mentation and supplement its provisions, has_not been issued. There are understood to be-

: i i ns for publication of suc ree, beg

tor . the Mmomuc Energy (‘nmmlﬂ'Pe (ROK AEC) was
formed in March, 1967 The committee is responsible for supervision and regulation of
atomic and nuclear research and all nuclear installations in Korea, :The Committee promotes
development of nuclear science and technology, as well as peacefu1 applications of nuclear
* energy in various fields. The Committee also assures that safety standards are maintained at.
nuclear installations and oversees any public or private agencies concerned with safeguarding
human life and property, :

The ROK—~AEC consists of nine members, each of whom is a representative of the Ministry

of Science and Technology or another government agency whose functions are related to .
development of nuclear energy. The Committee's functions include not only establishing

general policy for the national nuclear programs, but also coordination of activities connected . _
with nuclear energy. For example, ROK—AEC may represerit Korea on matters related to

the bilateral agreement concerning civil uses of nuclear power between Korea and the USA,

as well-as the agreement concerning cooperation in peaceful uses of nuclear energy.

The Ministry of Science and Technology. (MOST) carries out its regulatory resporisibilities
through the granting of construction permits and opereting licenses for nuclear plants, but
only after a thorough review of proposed designs and operationat procedures, Additionally,
cohstruction, fabrication, testing, and operational activities are continuously monitored, and
use, storage, and transfer of nuclear material and fuel are inspected. An audit is made of
insurance, or other types of financial protection, for nuclear damage liabilities, to assure
‘compluance with regulations.

The Atomic Energy Law of the Republic of Korea became effective on March 11, 1958, and
has been aménded as required to keep it current, Additionally, other rules and regulations
covering nuclear liability, site selection, radiation protection standards, material transport,

- special nuclear material, mines and ores, and licensing have been enacted. These are similar
to rules and regulations issued by 1AEA and the USNRC.

in summary, KECO operates within certain governmental authorization and central proce-

dures for conduct of its business activity, and well defined rules and regulations on nuclear
. powet, ' :
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B.3  OWNERSHIP

KECO is, at the present time, a mixed private and public corporation, with the following
(as of December 31, 1978) distribution of ownership:

Government _ 82.09%
Institutions . 1.38%
Individual 10.52%
. Foreigners . 0.01%

An amendment of the Korea Electric Company Act, effective December 31, 1976, called for

-purchase by the Government of all shares before the end of 1981, thereby changing KECO

~into a 100% government invested corporation. This will enable the Government to inject
large sums of capital into KECO and employ its powers of control over KECO without con-
cefn of possible conflict of interest with private stockholders. At the same time, it can

- establish a suitable financial structure for the expansion plans envisaged in KECO's Long-
Range Power Development Program. '

B.4  MANAGEMENT

'According to the KECO Act previously described, there are currently eight directors elected .

by the shareholders and approved by Ministry of Energy and Reseurces, with the President — —— -
subject to approval by the President of the Republic of Korea and Ministry of Energy and -
Resources, The present members of the Board of Directors are as follows:

Kim,'Yur‘lg Joon, Chairman and President

Suhg, Nack Chung, Executive Vice President

Kang, Tae Hong, Executive Vice President

Lee, Kyo Sun, Vice President

Kim, Yeong Kwon, Vice President ‘ .
Kim, Sun Chang, Vice President

Seung, Nak Sang, Vice President

Suh, Jheng Oh, Vice President

Park_, Tong Joung, Vice President
ThglKECO aﬁditor is Mr. Lee, Nam Joo.

- KECO organization is shown in Figure B.4-1.
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B.5 SERVICE AREA

KECO's service area includes the entire Republic of Korea, an area of approx'imately

98,810 square kilometers, with a population of 36,600,000, Population centers are primarily
in the northwest and southeast portions of the country, with approximately one-fifth of the
people in Seoul. Table B.5-1 shows regional maximum power consumption.

KECO headquarters are in Seoul, Twenty-one sales districts and 442 service centers are
" distributed throughout Korea to effectively serve all customers.

: Table B.5-1
REGIONAL MAXIMUM POWER CONSUMPTION

District | December 21, 1978 {%) -
Kyung-In (Nofthwest) ‘ 41
- Yong-Dong {Northeast) o 10
Ho-Nam (Southwest) o | 13
Yong-Nam (South,east)' . 36
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APPENDIX C |
THE REPUBLIC OF KOREA

C.1 'GENERAL

rea is i j rtant country which has served as a cultural and land bridge
between‘ Asia and Japan since before 57 BC, the date of its earliest written records. Follow-
ing an isolationist period in the latter half of the Yi Dynasty — between the late 16th and
early 20th centuries — the country was under Japanese rule from’ 1910 until 1945, Subse-
quent to the Allied victory in World War |1, Korea was divided along the 38th parallel.
Japan surrendered the southern half of the peninsula to the U.S.A, and the north to the
U.S.S.R. The south became the Republic of Korea {South Korea) and the north became
the so- called People’'s Democratic Republlc of Korea (North Korea)

In 1948 free elections were held in the south, and on August 15, 1948, the Republic of
Korea was established. |n the same year the U.N, General Assembly declared the Republic .
of Korea to be the only legal government on the peninsula.

In 1950 North Korea attacked South Korea. The United Nations came to South Korea's
defense,

in July, 1953, an armistice agreement was reached that established a demilitarized zone
along the military cease-fire line in the general vicinity of the 38th parallel. This demilitar-
ized zone now forrns the border between Korea and North Korea,

C.2 GEOGRAPHY

The major portion of the Korean peninsula is located within latitudes 34 and 42 north and
longitudes 125 and 130 east. The peninsula is approximately 1,000 km (600 miles) long
and 225 km (135 miles) wide. The total land area is approximately 219,295 sq km.
{78,968 square miles). It is bounded by the Yellow Sea on the west and the East. Sea

(Sea of Japan) on the east

The Republic of Korea comprises the southern half of the Korean peninsula lying generally
below the 38th north parallel and occupying approximately 98.757 sg km {35.662 square
miles}. The land is generally mountainous on the east coast and gradually slopes to hills and
valle'vs on the west coast. ' Approximately 23% of the Republic is arable, the remainder

being newly reforested pine woods or scrub.” The temperature averages ~-2.5 C (27.6 F) in

the winter and 24.3 C (75.7 F) in the summer with humidity of 65 percent and 82 percent,
and precipitation of 16.7 mm/month {0.07 in./month) and 155.9 mm/month {0.61 in./month),
respectively. :
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C.3  POPULATION AND CULTURE

During the 4,b00' years since the ancestors of the Korean people migrated from Central Asia,
the Korean people have developed a unique, homogeneous culture. The language is related to -
- the Ural-Altaic group and bears no similarity to Chinese or Japanese. The Korean alphabet,
"Hangul, is a phonetic system created by a Korean royal commission in the 15th century;
however, until 1910, all otficial documents were written in Chinese characters. '

-, Korean is a unique mother Ianguage in Korea and Engllsh is the first foreign language in
educatlonal courses. :

As the court religion during the Yi Dynasty (1392-1810}, Confucianism is the creed most
pervasive in modern Korean life. Buddhlsm {introduced in the fourth century AD) and
Christianity (introduced in the 17th centurv) each have slightly over four million followers
which also play a major role in the religious life of the country,

At mid year 1978, the Republic had a population estimated by the Government at 36.6 mil-
“lion with a rate of increase of approximately 1.6% and a population density of 371 per sq '
km {1,008 per sq mi), Over 40 percent of the population lives in cities which, in order of ,
size, include Seoul {the Republic's national capital) 7.8 million, Pusan (the Republic's
largest port} 2.8 million, Taegu 1.6 million, and Inchon 0.9 million.

By Government estimate, the economically active population in the Republic is 13,440,000
with 12,929,000 actually employed in December 1877. The composition of employment by
general categories is: agriculture, forestry and fisheries {41.8%); mining and manufacturmg
(22.4%); social and other services (35.8%); with mining and man—fﬁcturlng being the major —
growth sector.

The literacy rate of the popuiation over six years of age exceeds 90 percent,

C4 GOVERNMENT

The Republic of Korea is a democratic republic governed under a constitution established on
July 17, 1948 and several times amended. The constitution acknowledges the sovereignty of
‘the people and establishes the President as the head of state, chief executive officer of the
Government and commander in chief of the armed forces.

.Since establishment of the constitution, there have‘been four republics. The First Republic
{1948-1960) was governed by the successive administrations of Dr. Syngman Rhee. In

. response to student riots in April 1860, Dr. Rhee resigned and on June 15, 1960, the nation
amended the constitution to change its Government into a cabinet system headed by Prime
Minister John Chang (The Second Republic 1960-1861}. In May 1961, the constitution was
temporarily suspended when military leaders headed by Major General Chung Hee Park
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assumed power, On December 26, 1962, the constitution was amended and a new civilian

‘government was established which began the Third Republic. General Park was elected

" President in-October 1963. Under the provisions of the constitution and subsequent elec-

tions, President Park has remained as the Presidential incumbent since that time {The Third

Republic 1962-1972). On December 27, 1972, the constitution was amended by referendum

- to provide for presidential power and responsibility for achlevmg peaceful unification of the
fatherland, whlch began the Fourth Republic.

Under the amended constitution, the President, in addition to his other responsibilities, is
Chairman of the National Secyrity Council. He has thé power to veto new Jegisistion— .

clare war _ onclude pe i reaties, dissolve the National Assembly, and issue emer-
gency decrees. In 1974, President Park issued four @mergéncy decrees which were either

superseded by legistation or revoked in the same year.

The President also exercises administrative control over the Government in his role as Chair-
man._of the.St uncil, The State Counctl consists of between 15 and 25 members

- appointed by the President with the Prime Minister as Vice Chairinan. The executive min-

. istries include: the Economic Planning Board and the Ministries of Foreign Affairs, Home
Affairs, Finance, Justice, Defense, Education, Agriculture and Fisheries, Commerce and

~ Industry, Energy and Resources, Construction, Health and Social Affairs, Transportation,
Communication, Culture and Public Information, Government Administration, Science and
Technology, and Unification Board.

One of the constitutional changes incorporated in the 1972 amendment was the creation of

a National Conference for Unification {NCU) which is elected by popular vote for a six-year

‘term coincident with that of the President of the Republic. This body is chaired by the
President and — in‘a manner similar to the U.S. electoral college — this, 2,581 member body
elects the President. In addition, the NCU elects one-third of the national legislature
(National Assembly) for a three. year term from a slate of candidates submitted by the

~ President.

The Constitution vests legislative power in a unicameral body — the National Assembly, The
“National Assembly is currently comprised of 231 representatives, one:third of which are
elected for three-year terms by the NCU; the remaining two thirds are elected by popular
vote of the people for six-year terms. Both the members of the National Assembly and the
President are empowered to introduce bills. In addition, the President formulates and sub-
mits the annual budget bill to the National Assembly for deliberation and approval 90 days
before the beginning of the fiscal year. The National Assembly further has the right to con-
sent to the ratification of pacts pertaining to mutual assistance or mutual security, treaties
of commerce, or treaties regarding the disposition of Korean troops to foreign lands or alien
_iroom in Korea, as well as the right to consent to the declaration of war. In the event of
Constitutional violations by the President, Prime Minister, the State Council, Heads of Exec-
“utive Ministries, Judges, or other public officials designated by law, the National Assembly
has the power to impeach, '
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The judicial power of the.land is vested in the Supreme Court and other courts at various
levels. As the highest court of the State, the Supreme Court has the final power to review
the constitutionality or legality of laws, administrative decree$, regulations, or dispositions
when their constitutionality or legality is a prerequisite to a trial. The Supreme Court is
composed of 16 judges including the Chief Justice. The Chief Justice is appointed by the
President and confirmed by the National Assembly., Other Supreme Court Justlces are
nominated by the Chief Justice and appointed by the Presndent

' The Constitution also establishes a Consti.tution Committee consisting of nine members
appointed by the President {three nominated by the Nationa! Assembly, and three
nominated by the Chief Justice). The Constitution Committee has the power to rule on
the constitutionality of a law upon request of the Supreme Court, |mpeach public officials,
and dissolve political parties.

C.4.17 LOCAL GOVERNMENT

_ Local Government'in the Republic is achieved through nine provinces and two cities with
provincial status.  Local government is directed by the Central Government W|th key offumals
being appointed by the President.

C.4.2 POLITICS

There are two primary political parties in the Republic, the Democratic Republican Party
(DRP}, and the New Democratic Party {NDP). Of the 154 National Assembly seats which _ _____ _ '
are filled by popular vote, the DRP holds 44 percent, NDP holds 40 percent, and other
_minority parties hold 16 percent. ‘

President Park is the Chairman 6f the Democratic Republican Pariy. The DRP is assured of
a majority in the National Assembly by virtue of the fact that the members of the National
Assembly elected by the National Conference for Unification are aligned with the DRP.

C.4.3 FOREIGN RELATIONS

The preamble to the Constitution of the Republic of Korea sets forth two general {oreign
policy goals: {1) to strive to maintain world peace internationally, and (2) peaceful unification
of the fatherland. The power and responsibility for athieving these results is vested in the
President. : '

in working toward these goals, the Republic has developed diplomatic and ecanomic relation-
ships with most nations of the non-communist world, It is currently in the process of
expanding economic relationships with the communist world. The Republic maintains
membership in a number of international ‘organizations including the Asian Development
Bank, the International Bank for Reconstruction and Development, the International Mone-
tary Fund, and is a party to the General Agreement on Tariffs and Trade. While South Korea
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is not a member of the United Nations, it is a member of specialized agencies such as
ESCAP, FAQ, UNCTAD, UNESCO, and WHO. :

C.5 THE ECONOMY

The Republic of Korea has a private, free market economy. Since 1962, the Government
has been directly involved in establishing economic policy objectives through the vehicle of
five-year plans (1962-1966, 1967-1971, 1972.1976, 1977-1981). These plans are created by
- the Economic Pianning Board — presently headed by the Deputy Prime Minister — and are
implemented through Government fiscal policy as well as ministries (and regulatory bureaus)
and the banking system. Tools for implementation include, among other tax incentives,
favorable terms and interest rates on developmental loans from special purpose banks such
as the Korea Development Bank, and import quotas to protect 'infant industries.

1 .

C.5.1 GROSS NATIONAL PRODUCT |

"

L
- Since initiation of the five-year economic plans, the Republic has experienced economic devel-
opment and GNP growth rates that have been among the highest of all non-oil preducing
developed or developing countries. Real rates of growth averaged 7.7 percent in 1962-66,
10.5 percent in 1967-71, and 12.1 percent in 1972-76, the latter being achieved during the
period when oil prices quadrupled and recession hit the world’s developed economies.

Real per capita GNP has grown as well. In 1971 real GNP in 1975 dollars was $390 versus
$771in 1978. It is important to note that the expansion of per_capita GNP has been more... . _
equitably distributed in Korea than in most developing countries. During the early years of
economic planning (1962-1971) more emphasis was given to expanding the ’import substitu-
tion industries; hence wages and the standard of living in manufacturing households rose
more rapidly-than those in agricultural communities. With introduction of the Saemaul
Undong (New Community Movement) by President Park in the eafly 1970's, more emphasis
was placed on increasing the income and standard of living of agricuttural families. During
the period 1970-1977 monthly income of urban families rose by 269 percent to approxi-
mately W 117,090 while income of agricultural families rose by 460 percent to approximately
W 119,400. Because farm families are larger than urban families, per capita income has not
yet reached parity. ' - '
To sustain this high economic growth, a large portion of GNP has been invested in fixed
capital formation, From 1967 to 1976, real gross investment increased at a rate of 15 per-
cent while its share of GNP averaged 26 percent over the same period. This figure com-
pares well with other developih.g countries.

The source of investment funds has also shifted over the years. In the early 1960's — prior
to the August 3, 1966 enactment of the Foreign Capital Inducement Act — foreign savings
comprised mainly grants and soft loans from foreign governments and international organiza-
tions. Since the early 1970’s, commercial loans and direct investment have become an .

C-5
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Table C.5-1 .
GROSS NATIONAL PRODUCT

{In bilions of won at current market prices)

ltem

1975

Percent Change from Previous Year -

1971 1972 1973 | 1974 1976 1977 1978
Private Consumption 2,337 | 2,844 3,339 4,703 | 6,424 8,507 1 10,400 { 13,622
Public Consumption 3566 4381 4791 742 1,020 1,499 1,889 2,579
Gross Domestic Fixed Capital Formation 730 7801 1,169 1,755 | 2,332 3,162 4421 6,978
Increase in Inventories ' 76 25 119 347 147 219 225 72
Exports of Goods and Services 514 814 1,578 2,071 2,748 4,359 5,967 7.585
Less Imports of Goods and Services (866}| (1,014) (1,740)| (2,916)| (3,613)] {4,595)} (5,967)| 8,264
Errors and Omissions .7 (13) (6} 111 180 (6) {280) {268)
" Expenditure on Gross Domestic Product 3,154 |- 3,875 4,939 6,813 9,239 13,135 | 16,7564 | 22,305
" - Net Factor Income from the Rest of (2) {15) (37) {66} {159} {84) (101) (49}
the-World _
TOTAL GNP 3,152 3,860 4,902 6,747 9,080 13,051 | 16,652 | 22,256
Gross National Product at Constant : ,
1975 prices 6,217 6,650 7,712 | 8,381 9,080 | 11,016 | 12,175 | 13,693
Percentage Increases of GNP Qver ' : )
Previous Year: ' .
At Current Prices - 122.5% | 27.0% | 37.6% | 34.6% | 43.7% | 27.6% | 33.7%
At Constant Prices { 7.0% 16.0% { 16.7% | 8.3% | 21.3% | 10.5% | 12.5%
Population {000’s) 32,882  33,505| 34,103 | 34,692 } 35,281 | 35,860 | 36,436 | 36,629
Per Capita GNP : o N '
{A) At Current Prices (Won) 95,844 1115,207 | 143,730 | 194,485 |257,372 | 363,943 |457,021 |607,606
Percent Change from Previous Year 20.2% | 24.8% | 353% | 32.3% | 41.4% | 256% | 32.9%
(B} At Constant Prices (Won)—{1975) 189,038 | 198,438 | 226,155 |241,572 257,362°1307.195 {334,148 {373,829
' 5.0% | 14.0% | 6.8% | 65% | 19.4% | 8.8%

11.9%

Source: Bank of Korea, Monthly Economic Statistics \folurhe XXX No. 9, and Vol. XXXi11 Nos. 1 and 7.

}




increasing and now major component of foreign savings invested in Korea. - Nevertheless,
domestic savings represent the major and expanding portion of investment in Korea. In 1962,
.domqstic savings amounted to no more than 2 percent of GNP and 12.percent total invest-
ment. In fact, they were probably not sufficient even to cover depreciation of existing capi-
* tal stock. However, they rose rapidly thereafter, and the share of domestic investment which
they financed amounted to roughly 54 percent in 1966 57 percent in 1971, and 90 percent
in 1976. ‘

During the 15 years since economic planning began, the structura! origin of the Republic’s

GNP has changed substantially. The structure of production in 1961 was similar to that of
most economies in the early stage of economic Jevelopment with primary industry. {agriculture,
fisheries, and forestry) accounting for approximately ’4_0'percent_l‘of production. Since Korea
had a limited amount of arable land and scarce mineral resources,‘it became clear that it - _
could not depend on the primary sectors to provide the foreign exchange surplus 'needed for .
~ rapid economic development. Instead, the Republic emphasized the development of the”
manufacturing sector which has grown at an average rate of 18.3 percent during the 15 years

of economic planning. In 1976, this sector accounted for approximately one third of GNP,
During this same period, the composition of industrial production shifted from light industry‘
toward the capital stock, chemical, and heavy industries.  in 1976, these latter industries
_accounted for about one third of industrial production,

- C.5.2 BALANCE OF PAYMENTS

As the economy expanded rapidiy after 1961, exports and imports also expanded with a
favorable change in the ratio of exports to imports {(on an f.o.b, basis) from 36.8 percentin_____ _
1966 to 85.3 percent in 1873. This favorable trend reversed when the fourfold oil price
increase as of late 19731974 was implemented, As a result of the oil price and related
increases in the prices of primary imported commodities, the trade dJeficit rose from $566 mil-
‘lion in 1973, to $1,937 million in 1974, and $1,671 million in 1975. In ‘1975, the current
account deficit of $1,887 million was financed primarily by capital inflows into the private

" sector, whereas in the previous year, the $2,023 malhon deflcrt was financed by increased
public and private sector external borrowing.

It should be noted that the trade deficits in the first and second halves of 1975 were sub-
stantially different. In the first half of the year, the trade deficit amounted to $1,458 mil-
lion.. This shrank to a deficit of $213 million in the second half as the economies of the
develpped countries recovered (causing exports to increase} and as the effects of the oil price
_increases washed through the system.

C.5.3 FOREIGN EXCHANGE RESERVES

The Republic’s official foreign exchange reserves totalled $4,306,365,000 at December 31, 1977,
which is equal to 4.8 times average monthly imports in 1977, At December 31, 1978, for-

eign exchange reserves totalted $4,937,100,000—equal to 4.0 times average manthiy tmports

in 1978,

c-?
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Table C.5-2
INDUSTRIAL ORIGIN OF GNP

Industry (In biltions of won) | Percentof GNP
' 1961 1972 | 1973 1974 | 1975 |- 1976 | 1977 | 1978 | 1961| 1975 | 1978
Primary Industries: : 7 _ . - o | :
Agriculture, Forestry, & Fishery 11_9 1,095 | 1,255 [ 1,687 |2,303 | 2972 | 3,581 | 4718 | 40.2 | 25.4 | 212
Secondary Industries: ‘
Mining & Quarrying 6 33| 48 71 17 163 249 | 323 1.9 1.3 14
Manufacturing 40 903 | 1,290 | 1,892 |2,581 3,662 4594 5,947 13.4 284 26.7
Construction 107 179 | 238 303 { 416 673 | 1,082 | 1,959 3.2 4.6 8.8
Tertiary industries:
Electricity, Water, & Sanitary Services -3 76 85 76 123 i8t+ 261 321 1.2 1.3 1.4
Transportation, Storage, & 14 223 299 390 511 788 1,017 1,326 4.6 5.6 6.0
Communications . : '
Wholesale & Retail Trade 33 648 | 904 [ 1,257 |1,636 | 2417 | 2954 | 3,756 | 11.2 | 18.0 | 18.9
Banking, Insurance, & Real Estate _ 4 87 108 165 225 440 | © 614 880 1.4 25 4.0
Ownership of Swellings - 17 84 y 95 126 164 318 419 560 5.6 1.8 |- 25}
Public Administration & Defense 20 199 14 | 289 | 396 575 "785 | 1,004 6.9 4.4 4.5
Services - 28 343 02 657 767 948 | 1,197 | 1,512 95 8.4 6.8
Rest of the World 3 {15)| (37} (66)] (159} (84) | (101 (49)1 (0.9 | (1.7)| (0.2)
GNP at Current Market.Priceﬁ 297 | 3,860 (4,901 |6,747 |9,080 [13,051 B 16,652 22,256 | 100.0 100,.0- 100.0

Source: The Bank of Korea, Monthly Economic Statistics, Vol. XXX Nos. 1 and 9, and Vol. XXXIII No. 7
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. TableC.53
BALANCE OF PAYMENTS

The following table indicates the Republic’s balance of payments for the years 1972 to 1978
' {tn millions of dollars)

{1) Caiculated on an f.0.b. basis.

{2} Credits cover various official foreign aid and grants recewed
(3) Included are Korea Exchange Bank, other banks engag:ng in fore:gn exchange business, and branches of foreign banks in the

Republic.

i
Source: The Bank of Korea, Monthly Economics Statistics, Vol. XXXt No. 7

item 1972 - 1973 1974 1975 1976 1977 1978
1. Current Account .
Trade Batance(!) (57450 | (566.0) | (1,936.8) | (1,671.4) " (590.5) (476.6) | (1,813.4)
Freight and Insurance (125.3) | (247.6) (333.8) 7{195.1) {(152.0) {61.6) (154.8)
Other Transportation 145 12.3 6.5 (47.1} -(115.4) {(260.1) (383.2)
Travel 62.1 247.0 125.7 109.9 228.8 267.3 200.1
Investment Income | (139.7) {172.5) (241.7) (404.1) (446.8) | (593.8) {(682.6)
Government Transactions 200.4 140.8 1175 85.7 132.2 174.1
Other Services - 215 87.1 30.5 8.5 281.4 740.1 1,277.8
 Balance of Goods and Services | {541.0) - (498.9) {2,245.1) (2,113.6) {662.3) (210.6) {1,556.1}
Private Transfers 119.2 155.1 153.8 159.2 195.8 170.5 -
Public Transfers!?) 50.6 35.0 68.6 67.5 1529 52.4° -
Batance of Transfers 169.8 190.1 2224 226.7 348.7 222.9 47186
Balance of Current Account (371.2) (308.8) , | {2,022.7) | (1,886.9) {313.6) 12.3 {1,084.5)
2. Capital Account ) _ [ ; ' - i S
Private 247.6 4721 786.8 1,804.6 1,149.3 833.0 -
Public 311.2 (66.1) 940.6 (10.6) {383.5}) | (563.8) —
Other Monetary Institutions'3! {228.9) {116.0) 267.4 3113 {211.7) (249.8) -
Balance of Capital Account 329.9 290.0 1,894.8 2,105.3 554.1 19.4 1,176.3
3. Errors and G@missions 41.3 18.8 27.9 {218.4) {240.5) {31.7) (91.8)
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Table C.5-4
BALANCE OF PAYMENTS PROJECTIONS!(T

(In millions of U.S. dollars at 1975 prices)

1976

Item 1977 1978 1979 1980 1981

Exports 6,750 8,248 - 9,692 11,194 12,705 14,165
Imports 7841 9,023 10,157 11,343 12,573 13,826
Trade Balance (1,019} (775} (465) (149) 132 339
Receipts - 1,295 1,677 2,086 2,448 2,879 3.344
Paymerits 1,654 2,071 2,490 2,840 3,262 3,660
Services Balances {359} (394) {404) - {392} {392) {396)
Transfers Net 226 211 203 194 182 169
Balance of Current Account {1,224) (958) (666) (347} {78) 192
Loans and Investment 1,481 .1,855 2,032 2,087 2,094 1,932
Amortization {366) {489} (579) {658) (737) (787)
Exports on Credit {89) (227} {321) . {402) (526) (646)
Others 76 1 (44) (84) (116) (136)
Long Term Capita! (Net) 1,102 1,140 1,088 943 715 363
Basic Balance - {122) 182 422 - 596 - 637 555
Short Te_rm Capita!l (Net) 241 E'I _ (40)' {150) (193) (217)
Bank Borrowings (Net} 189 (21} (326) (447) - {466) (398)
Change in FX Holdings 756 476 388 . 387 410 413
Korean FX Holdings 2,298 2,774 3,162 3548 3,958 4,371

(‘1} On a c.i.f. basis.

Source: Major Economic Indicators of The Fourth Fi

Planning Board. _

ve Year Economic Development Plan (1977-1981), 1 976 Economic




" Table C.5:5
- OFFICIAL FOREIGN EXCHANGE RESERVES

L-3

{In thousands of U.S. dollars)

As of 'D'ecer-nbe'r 31
item 1971 | 1972 1973 1974 1975 1976 1977 1978
Gold{ ) 3459 | 4,050 4,636 4653 4,702 4,730 6,183 | 29,706
"Foreign Exchange 534,501 | 693,801 |1,034,159 | 1,049,345 | 1,541,555 | 2,948 078 | 4,288,300 | 4,879,331
Total Gold & Foreign Exchange | 537,960 | 697,851 |1,038,795 | 1,063,998 | 1,546,257 | 2,952,808 | 4,294,483 | 4,909,037
‘Reserve Position at IMF 12,500 | 13571 | 24,120 - - - - 13,558
Special Drawing Rights 17,627 | 28,323 | 31,492 1,662 3,923 7.827 11882 | 14,505
Total Official Reserves 1 568,087 | 739,745 |1,094,407 | 1,055,650 | 1,550,180 | 2,960,635 | 4,306,365 | 4,937,100
Exchange Rate of Won to T
U.S. Dollar 3708 | 3989 397.5 484.0 484.0 484.0 484.0 484.0

-

(1) Calculated at $35 per troy ounce {31.1035 grams) until April 1972, at $38 per troy dunce’ from May 1972, and at

$42.22 from QOctober 1973.

Source: The Bank of Korea, Monthly Economic Statistics, Vol. XXXII1 Ne. 7.




C.54 D.EBT PROFILE AND DEBT SERVICE RATIO

The Republic’s planners have, over time, implemented an economic plan, the results of which
are reflected in the history of the Republic’s debt service. Export-oriented business indus-
tries providing opportunities for import substitution {as well as conscious control of imports)
have reduced Korea's debt-service ratio from respective levels of 21.0 percent and 20.1. per-
cent in 1970 and 1971 to 12.8 percent in 1975. In its fourth five-year economic plan
{1977-1981}, the Republic’s Economic Planning Board projects that the debt-service ratio -
will average 12.7 percent.

In addition to the statistical performance outlined above, the Republic has promptly and
fully paid all debt service on all public external debt Which it has issued since its foundation,

€55 THE KOREAN BANKING SYSTEM

The Korean banking system itself is a key tool in implementing economic policy. Through
* the class A foreign exchange banks (the only Korean banks authorized to hold foreign

" currency accounts abroad) the Government admiinisters import and export approvals as well
as apptovals of FX loans and guarantees,

Historically, the Korean banking system grew out of the banking organization created during
‘the Japanese occupatlon of 1910-1945. Many of the characteristics of that system remain
today

Korea’s central bank, the Bank of Korea, was established on June-12, 1950, after severe =~ — ——— =
economic dislocations caused by runaway inflation mandated revision of the monetary

system. The new statutes which revised the central banking laws were drafted by members

of the U.S. Federal Reserve Bank of New York. Therefore, Korea’s banking system .

structurally paralleis that of the United States.

The Bank of Korea’s monetary and credit policies are determined by a nine member
_Monetary Board which inciudes the Minister of Finance, Governor of the Bank of Korea
{who is appointed by the President of the Republic for a four-year term), and seven other
members (with terms of three years) who are also appointed by the President. This Board
has .the power to conduct open market operations as well as fix rediscount rates, reserve
. requirements, authorize the opening, merger, or liquidation of banking institutions, and
‘conduct audits of banks. Korea's foreign exchange reserve are also managed by the Bank of

- Korea,

On July 28, 1966, the Republic passed the Korea Foreign Exchange Bank Act which

- established the Kerea Exchange Bank in order to consolidate and ensure the smooth
operation of foreign exchange transactions and finance. With the large expansion in the

“volume of Korea's trade and foreign currency requirements, the concentration of foreign
exchange business gradually spreads to the Korea Development Bank and the Korean City”

" banks.

Cc-12
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(In miillions of U.S. dollars at current prices)

| Table C.5-6
DEBT PROFILE AND DEBT SERVICE RATIO

{1)One year or more.

|

-

-

—

item 1972 1973 1974 1975 | 1976 | 1977 1978 1979 1980 1981

. Long-Term Debt - : .

Outstanding!!) | $2,881 | $3,317 | $4,350 | $4,748 | $6,025 | $7,360 | $8848 | $10,365 | $11.855 | $13,115
. Current . -

Receiptst2) $2,226 | $4,120 | $5353 | $5,884 | $8,920 | $11,550 | $14,386 | $17,496 | $20,054 | $24,722|

Qutstanding o '

Receipts : _ , :

Ratio (A/B) 129.4% | 80.5% 81.3% 80.7% | 67.5% | 63.7% 61.5% 59.2% | 56.6% 53.0%

Long-Term Debt '

Servicel 1): : o .

Principal $ 272 | $ 412 | $ 429 | $ 406 | $ 523 °|3% 784 |$ 973 | $ 1,173 |$ 1,344 | $ 1,445

Interest 126 170 | 237 342 446 - 569 712 863 1,017 1,148
. Total Long-Term : . ' _

Debt Service $ 398 |[$ 6582 | $ 666 | $ 748 | $ 969 |[$ 1,353 | $ 1,685 $ 2,036 |$ 2361 |$ 2593

Debt Service : .

Ratio (C/B) 17.9% 14.1% 12.4% 12.7% 10.9% { 11.7% 11.7% 11.6% 11.3% 10.5%.

g L _

(2.)Commodity Exports plus Service Exports.

Source: Major Economic Indicators of The Fourth Five-Year Economic Development Plan (1977—-1981), 1-976,'Ecbnomic Plé,nn‘ing
Board. : ' - ' '




The following table shows the comparétive assets of the banking system in the Republic.

- Table C.5-7 |
. KOREAN BANKING SYSTEM ASSETS(1)

{In billions of won)

. " December 31",. _ o |
Bank/Co-op 1974 1975 1976 1977 © 1978
Korean Exchange Bank 1,600 | 1,927 -{ 2,213 3,219 4,592
Korea Development Bank 1::923 | 2328 3,636' 4,728 5,828
City Banks ‘L o270 0 4112 | 5770 | 7777 | 1z
Local Banks 393 + 66t | 877 1,150 1,524
' Foreign Banks 120 | 260 359 628 | 932
Medium industry Bank | 225 | 288 351 44 | 738
Citizens National Bank 222 : 266 374 594 871
Korea Housing Bank 130 168 235 401 624
‘Agricultural Co-ops 474 !' 646 815 | 1,126 1,591
Fisheries Co-ops : 51 I 61 91 129 170
Total +7,936 | 10.717 14,721 20,236 28,141
Percentage Increase T 34.9% 37.4% 37.5% 39.1% |

{1) Excluding trust accounts, assets of overseas branches and subsidiaries and the Bank of
~ Korea.

Source: The Bank of Korea, Monthly Economic Statistics, Vol. XXX1 ‘No._ 7.

C.5.6 PRICE, WAGES AND EMPLOYMENT

The skilied Korean work force has been Korea’s primary resource for economic development.
Government policies have recognized this fact and given maximum effort to developing the
technical skills of the work force through vocational and technical training in secondary
schools and colleges as well as through training received in the military, As the following
table indicates, the Government has endeavored to direct the economy so that the working
force benefited from its effort, ' '

Since early 1875, the Governmenit has taken measures to retard price increases. However, the

cost push factors from external commodity prices have somewhat hampered the Government’s
efforts. . In 1975, wholesale prices rose by 26.5 percent and consumers’ prices by.25.3 percent,

C-14
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Table C.5-8

PRICES, WAGES, AND EMPLOYMENT

Percent _ Percent Percent {Unemployment
“Increase " Consumer Increase " Increase as Percent of
Wholesale over Price over A over Economically
Price Index Previous . Index Previous - Wage Previous Active
Year 1970=100 Year 1970=100 Year Index Year . "Population
1970 100.0 n.a. 100.0 na. 100.0 n.a. 45
1971 108.6 8.6 119.2 19.2 1199 19.9 45
1972 123.8 . 14.0 126.8 11.7 137.6 -15.4 4.5
1973 132.4 6.9 130.8 - 3.2 150.8 9.6 4.0
1974 188.2 42.1 162.6 24.3 2045 356 4.1
1975 2380 - 26.5 203.7 25.3 1259.3 26.8 4.1
_1'976 264.6 1.2 233.0 14.4 345.5 33.2 39
1977 290.8 9.9 258.7 11.0 . 480.3 332 338
1978 3249 11.7 295.9 14.4 616.5 33.9 -

|

Source: The Bank of Korea, Monthiy Econpr_nic Statistic{s, Vol. XXX Nd. 10 and Vol. XX X1l No. 7. -




- Wholesale prices have. become more stable in 1977 rising at an annual rate of only 9.9 percent
and consumer prices at an annual rate of 11.0 percent

C.5.7 GEOGRAPHY OF EXPéRTS AND IMPORTS

- At the same time as the Republic's economic planners were ‘implementing an expansion of °
exports, they directed geographic diversification of exports in an effort to increase volume
as well as to reduce dependence on any one economy. As seen below, trade expansion:
with the Middle East and Europe has reduced export dependence on the U.S, and Japanese
economies.

 C.5.8 PUBLIC DEBT

_The*Rebuinc's deficit has increased substantially but manageably since 1973 as a,reslult of
the Government’s effort to become militarjly self sufficient by 1981. Were it not for defense
spending, the budgets would be in substantial surplus, :

The'mo‘ney supply has expanded rapidly over the past several years with an.average annual -

expansion rate of 32.7 percent between 1972 and 1978. The Government is currently
implementing action to reduce this growth rate,
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o Table C.59 -
GEOGRAPHY OF EXPORTS AND IMPORTS

_ , EXPORTS - B : " IMPORTS
{In thousands of U.S. . {n thousands of U.S.
_ Dollars) ' Percent Dotlars) Percent
County | 1970 - 1978 1970 1978 | 1970 1978 1970 - 1978
Australia 1 - 2905 . 148,828 35 117 13,740 463,765 .69 3.10
Belgium 1" 1,804 94,443 22 0.74 12,369 - 88,736 | 62 059
" Canada 19,553 .327,173 234 257 - 23,165 ' 204,033 1.17 1.36
China, Republic of 7,210 140,079 | .86 1.10 33,908 152,619 1.71 1.02
France 1,568 208598 | .19 1.64 52,242 442377 | 263 2.95 .
Germany, F.R. 27,330 662,884 3.27 5.22 67,204 . 490,905 339 . 328
Ghana 1,925 9,846 23 008 | - - - -
Hong Kong 27,574 384,686 330 303 19,738 50,601 .99 0.34
India R - _ - 6,075 139,339 31 026
Indonesia 2,704 © 102,982 32 0.81 19,825 407,828 1.00 2.72
fran , 5143 164,482 62 128 |- 39,489 *169,468 1.99 1.13
italy 7,182 . 117,840 86 . 093 | 19,581 - 78,073 | .99 0.52
Japan 234,329 2,627,266 "28.06 20.87 809,283 5,981,487 40.79 39.95
Kuwait . 1,515 240,638 . .18 1.88 30677  _ 746533 | 155 499
Malaysia — - | - - ~57,790 - 2 227913 2.91 1.52
Netherlands - 13,513 307,287 | 162 2.42 23,255 - 46,954 117 - 0.3t
New Zealand 609 21,721 07 - 017 3196 - 80,553 16 0.54
Nigeria 6,221 - 45,496 .74 0.36 - - - -
Panama 2,395 81,215 .29 0.72 - o - - -,
"Philippines - - - - 41,683 48,173 2.10 0.32
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Table C.5-9 {Continued)

GEOGRAPHY OF EXPORTS AND IMPORTS |

IMPORTS

EXPORTS |
{In thousands of U.S. _ (1n thousands of U.S.
Doitars} ~ Percent " Dollars) Percent

County 1970 1978 1970 1978 . 1970 1978 1970 1978
Saudi Arabia’ - 717,031 ~ 5.64 38,359 1,280,673 1.93 8.56
Singapore 11,023 143,630 1.32 1.13 13543 61,225 .68 0.41
South Africa, Rep. 3,634 16,702 .44 - 043 3,891 27,381 .20 0.18
Sweden 7,885 157,652 .94 1.24 - - - -
Switzerland - - - - 4686° 56,570 24 0.38
Thailand 5,064 82,604 61 0.65 — 84,906 - 0.57
United Kingdom 13.021 393,028 1.56 3.09 32,799 211,497 1.65 1.41.
U.S.A, 385,182 4,058,345 47.32 31.93 584,793 3,042,950 29.48 20.33
Vietnam 12,759 1.52 - - C - - -
Others 23,137 1,446,175 2.77 11.38 28,577 487,371 1.45 3.26

Total 835,185 12,710,642 | 100% 100% 1983973 14971930 | 100% 100%

\

* Source: The Bank of Korea, Monthly Economic statisticsj, Vol. XXX No. 10 & Vol. XXXI!I No. 7.
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 Table C.5-10
, PUBLIC DEBT |
FISCAL YEAR ENDING DECEMBER 31

 {in biltions of won)

Item - 1972 1973 1974 - 1975 1976 1977 1978P
Revenues .- _ :
Direct Taxes 228.2 263.2 416.3 573.5 _80_6.2 8149 851.4
Indirect Taxes 146.2 " 175.9 301.7 432.8 564.3 860.3 1,401.4
Customs Duties 59.1 824 _ 126.7 181.0 2755 3859 646.4
Defense Tax - — - 62.2 268.7- 3416 473.3
-Monopoly Profits 429 57.0 69.0 13556 178.0 - 220.0 2800 A
Contribution from 613 63.6 109.7 14R8.8 207.4 C 2211 275.5(P)
Government Enterprise ' , - ‘ - .
Others - : 91.7 121.8 1623 143.6 72.0 383.8 295.5(P)
Total Revenues 629.4 763.9 1,185.7 1,683.4 23721 - | 32276 | 4,2235(P)
Expenditures : _
Defense 173.9 "183.5 296.8 451.7 711.9 958.8 1,239.4(P)_
General Expenditures 266.9 276.3 401.9 543.4 729.7 1,417.7 1,837.7{P}
Fixed Capital Formation 120.5 121.3 172.9 - 283.5- "365:2 - 463.0 635.8(P)
Qthers 260.0 2498 460.5 - 7084~ 7194 286.8 . 245,2{P}
Total Expenditure 8213 830.9 1,332.1 1,984.0 2,526.2 - | 3,126.3 3,958.1(P)
Net.Lending 30.3 235 245 23.2 33.9 ) 36.6 72.6(P)
Budget Deficit 222.2 90.5 170.9 323.8 188.0 {64.7) (192.8)

Source: The Bank of Korea, Monthly Economic Statistics, Vol. XXXI No. 7.

N
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“Table C.5-11
- MONEY SUPPLY

{In bi]lions of won)

December 31 |
Item 1972 1973 1974 1975 1976 | 1977 1978
Money Supply (M1) 5194 730.3 945.7 1,181.7 - 1,544.0 2,1 726 2,713.8
Demand Deposits 301.7 4189 535.2 674.5 867.2 1,219.2 1,349.4
Quasi Money 9324 1,250.2 1,510.8 1,968.2 2,660.7 3,701.8 5,214.9
Money Supply (M2) 1,451.8 1,880.5 2,456.5 3,160.0 4,204.8 5874.3 7,828.7
Percentage Increase 33.8% 36.4% 24.0% 28.2% 33.5% 39.7% 35.0%

Source: The Bank of Korea, Monthly Economic Statistics, Vol. XXXI1I! No.7




APPENDIX D

BENEFITS OF NUCLEAR POWER PLANT EXPORT
KOREA NUCLEAR UNITS 7 AND 8

In support of KECO's application to the Eximbank in September 1979 for direct credits and
guarantees to provide financing for the Korea Nuclear Units 7 and 8, an analysis was undertaken
to measure the financial and employment impact that the proposed nuclear project will have on
the United States,

D.l1 Summary

The results of this analysis indicate that the U, S. exports associated with the project will have a
- significant impact on the U, S. balance of trade and the creation of employment over the planned
seven year design and construction period. The benef.lts associated with the proposed nuclear ‘

units are summarized in Table D.1-1..
Table D.1-1

Summary Benefits of Nuclear Power Plant Export
"' Korea Nuclear Units 7 & 8

Ekport Value ($0_00)' | $1,101,000

Ern_ployrnent (man-years)

Direct _ 24,800

Indirect ' - 24800 C o

Total o 49,600 o ‘
Number of Su_bcontractors and Suppliers 1,200

Distribution of Benefits Throughout U. S.:

Number of States - ' 40 .
Number of Cities 250 P 8
. : f _ ‘ m"\o‘
This table indicates that: . ' ‘ ' _ sﬁ\o.

o The proposed nuclear units are expected to generate $1,101 miilion of U.s. exports,
including materials and equipment, engineering and canstruction services, and nuclear
fuel suppty

‘. -These exports will result in the creation of an estimated 49,600 man-years of employ-
" ment; consisting of 24,800 man-years of direct employment and approximately 24,800
man-years of indirect employment associated with a project of this type,

- About 1,200 suppliers and 'subcontractors for eqmpment and services will be invoived,
many of whlch are small business suppliers.
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® These benefits will be distributed throughout the U. S.; particularly.in 40 states and _250.
- cities. The nation-wide distribution of export value and employment is shown in Figure
D.11, '

D.2 Evaluation

The evaluation was undertaken to measure the financial and employment impact of the export of
U. S. goods and services to the proposed nuclear units. In preparing this evaluation, Bechtel, on
behalf of KECO, reviewed and analyzed project data collected through its engineering/
construction activities for nuclear power projects located outside the United States, and secured
“data from Westinghouse relating to the employment impact of U, S. contracts for supply of the
‘NSSS and T/G equipment for the plant, The parameters reviewed and analvzed included:
. The dollar value of U. 8. exports to these prolects and the dlstnbutaon of these exports
by state, and in some cases cities, of ori i, :

® The number of jobs created by the U. S, exports. The employment impact was measured
in terms of man-years of dlrect labor employed in supplying goods and services to the
prolects. :

e The number and distribution of suppllers and subcontractors that contribute to the
goods and serwces exported. to the projects,

The results of.the evaluation show that the Korea Nuclear 7 and 8 Power Plants would produce
exports of $1,101,000,000 and provide an estimated 24,800 man-years of direct employment
through the seven year design and construction period. Moreover, the total employment impact
extends beyond the direct labor related to the contractors and suppliers to the project. in addi-
tion to the direct man-years of employment, it is estimated that approximately 24,800 man-years—
of indirect labor would be created in local U. S. service and supgort sectors, such as financia! and
transportation services, and many other Iocal community and business establishments, usually
located in the vicinity of the suppliers.*

* Thislone-to-one relationship between direct and indirect labor was based on a study prepared
by Brookhaven National Lab, entitled Regional Economic impacts of Nuclear Power Plants,
1976
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' FIGURE D.1-1 : ,
'DISTRIBUTION OF EXPORT VALUE AND EMPLOYMENT

- Millions of Doltars Export .
M:  Man-Years of Direct Employment

TOTAL US.: $1,101

M24,800 7 :
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Table D.2-1 describes the type of benefits in export dollars, as described in the Eximbank Loan -
Application, and the man-years associated with selected categories of equipment and service
‘exports, : :

Table D.2-1
Benefits of a Nuciear Power Plant Export
- Two 950 MWae Plants
Export Value " ) ~ Employment
{$ Thousand) Man-Years
DIRECT LABOR D . _‘f, |
_ NSSS Equipment and Sgrvices._ -. . $
T/G Eduipment and Services !
Balance of Plant Equipment, 673,300 o ‘15,200‘ i
Materials, and Services* . :
Nuclear Fuel Services 182900 3,900
TOTAL $1,101,500 24,800
INDIRECT LABOR B 24,800
TOTAL LABOR . | o 49800 .

* Export value of Balance of Plant Equiprr_\en_t, Material, and Services includes
QOwner'’s Contingency of $108.1 million to cover cost escalation and other
uncertainties; no man-years of employment have been added for this contingency.

Nuclear power plant exports are a vital part of the growth of the ouslear industry and other
lﬂa_md_wine\ssea. Although certain major contracts for this project are let to large U. S, corpora-
" tions, there are thousands of suppliers and subcontractors which are heavily relied upon. This is

"Hiustrated by the 1,200 subcontracts for equipment and services expected to be let to companies
in 40 states. :

The state-by-state summary of the dollar value of the exports, direct man-years of employment,
and the'number of suppliers and subcontractors affected by the Korean nuelear units is presented _
in Table D.2-2, The number of cities affected within each state is also estimated. This table shows the
widespread contribution of the proposed project to U. S. trade and payment balances, employ
ment, and contmued economic growth ‘
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Table .22
FINANCIAL AND EMPLOYMENT EFFECT OF NUCLEAR POWER EXPORTS
KOREA NUCLEAR UNITS 7 AND 8 -

Value of Employment - -Suppliers and .
State ' : Cities © Exports Man-Years B Subcontractors
' : {$000) ]

- Alabama 4 1508 33 : : 7

" California 12 193021 - bbe9 465
Colorado 5 . 20814 583 19 -
Connecticut ' 12 23613 469 7 .. 30
Delaware ' 1. 170 4 1
Florida v2 31201 | 820 -9
Georgia 2 169 : 4 3
INinois - 17 20891 411 44
indiana g 5436 ¢ - 128 13
lowa 2 5046 . 110 6

" Kansas 1 333 5 1
Kentucky .2 . 725 17 _ 7
Louisiana 3 4253 93 3
Maine 1 55 1 2

. Maryland 4 - 7957 174 ‘ 10
Massachusetts ‘9 14957 323 ' 27
“Michigan 9 3222 ‘ 70 20
Minnesota 2 728 15 2
‘Mississippi 1 530 ' 14 o1
Missouri’ -3 - 55860 1126 ‘_ 10
Nevada 1 258 5 3
New Hampshire 1 7844 159 2 :
New Jersey - 13 37865 775 4 T
New Mexico 5 19203 550 ' 17
New York 15 77576 1671 53
North Carclina 4 28417 482 g
Ohio 16" 39245 771 59
Oklahoma 1 34556 : 61 : 5
Oregon 3 45134 - 914 : ' 10

- Pennsyivania - 49 209559 4350 - 163

~ Rhode Island - -2 1192 - 28 . 2

- South Carolina 2 19130 446 4
Tennessee 5 106762 2049 45°
Texas 7 24580 ‘ 522 29
Utah ) 20540 - . 'B80 19
Virginia 4 23475 . 455 _ 13
Washington 4 1787 , 38 . B
West Virginia 4 5027 116 3
Wisconsin 5 21772 444 12
Wyoming b6 19200 550 16

TOTAL 251 101500 24840 1197

‘-Hounded_' Total 250 1101000 24800 - 1200
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D.3 Additionai Benefits of Nuclear Expérts

The level of exports and job creatioh associated with the Korean Nuclear Units 7 and 8 extends
beyond those quantified above and does not stop when the plant is completed and operating in
1987, Other benefits related to exports to this project include the following:

. \
o
wﬁ

e Additional employment could result from the sale of the reload fuel for continuing

operation of the power plants and the supply of certain spare parts and services. Sales
for fuel ciycle services, uranium, enrichment and fuel fabrication alone could result in
over $100 million exports per year and 1,300 additiona] jobs. ' :

U. S. industry will continue to be placed in a prime position to provide similar services
and exports to other nuclear, as well as fossil, power plqn'ﬁs to Korea. As noted in the
loan application to Eximbank, Korea’s dramatic economic growth is to be supported by
a long range power development p-~gram which will provide opportunities for U. 8.
exports in the future. Indeed, KECO has announced plans to purchase additional nuclear
units during the next year or two. Eximbank financing assistance places U. S, industry,
as a whole, in a favorable position to provide future exports of goods and services to all
sectors of the Korean economy. : .

. | Tax revenues will be generated by the sale of goods and services and by income
“‘-generated at the federal, state and local levels.

‘e The proposed nuclear eprrt will help reduce the cost of domestic nuclear power plants
: y spreading the overall cost of U. S. nuclear manufacturing facilities over more units

nd by enabling the nuclear industry to achieve a levelized workload and maintain a
skilled work force. Further, cash flow from such exports will enabie the nuclear indust

to continue its high level of R&D activities. - S

© A final benefit which is intangible,'but none the less iri'meor'tant= is the poljtical and
national security implicatigns of Contributing to a strong and healthy Korean economy.

D.4. Conclusion-

The support of Eximbank financing assistance for the proposed Karean nuclear power project is
_7 criticallx important to the United States in terms of the generation of exports, the creation of
~ Jjobs, and other related benefits. Without appropriate Eximbank assistance, these nuclear units
will be supplied by eager foreign competitors supported by favorable financing, and the exports
and jobs outlined in this memorandum would surely be lost. * - :
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