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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 rapid 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 Development Program, formulated by the Korean Electric 
Company (KECO) in conjur]ction Vl(ith Government planning agencies, fgrecasts that electricity 
demand w· erience an avera J, 

ecreasing to 13.1 percent during the 1982 to 1986 period .. In order to partially meet these 
growth proJections in the most economic manner, while also diversifying 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 KECO. A review of the current p9wer 
situation in Korea and the latest Long-Range Power Development Program are presented in 

. Section 5 of this Application, and the financial jnPact 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, 5 and 6 are located at Ko-Ri unlhe southeastern coast of 
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 Wit 'Pw-.t.. 
a net output of approximately 950 MWe each, for a total capacity of 1900 MWe. The units will 
consist of pressurized water reactors (PWR) and turbine generators to be supplied by 
Westinghouse Electric Corporation, together with necessary supporting balance of plant (BOP) 
equipment. The PWR type of reactor is widely accepted for power plant application. 

The project is scheduled to start in September 1979, with commercial operation scheduled for 
March 30, 1986 and March 30, 1987 for Units 7 and 8, respectively. A description of the project, 
ir~cluding 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 lmplementa· 
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 selecfed to supply the 
Nuclear Steam Supply System (NSSS) and turbine-generator (T /G) equipment on an equipment 

J. 1 
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supply basis, including the initial.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 
pedestal work, will be performed by a U.S. EC organization to be selected. The erection and 
installation 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 w rid I /dema'ld situation for uranium ore has im roved s.ubstantiall d · 
the past few years as a result of the sow own m U.S. nuclear power expansion and an increase in 
U.S. as well as worldwide production capacity. During the past two years, about 70 nuclear 
plants have been delayed by U.S. utilities an.d, 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 inereasing- with recent discovllries of deposits in Canada 
and Australia, and more production capacity being put in place. Consequently, the world spot 

. market and prices for uranium are currently soft, and lonq·term sypply is projected to be quite 
ample through the year 2000 without sjgnjfjcant additional djscpyerjes. * · • 

In recognition of this environment, KECO purchased most of its uranium requiremen 
or its first thr rket. an pans to yse jts spot purchase 

In addition to long-term purchase contracts, KECO has been participating with two foreign 
partners since 1977 in a joint venture exploration•project of uran1um properties in South America. 
Further, KECOisTn the final staoe of aeRelwdiag a tripartite joint yenture agreement oq an 
exploration project in Africa. Finally, KECO is working to secure direct participation in actual 

reduction activities by acquisition and development of proven reserves in the U.S.; several pro· 
posa s or e JOtn venture 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 feasibility 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 
KECO'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 prior to the first delivery of 
enriched uranium scheduled for late 1984. · 

* "Forecast of Nuclear Power and Nuclear Fuel. Requirements", C. R. Glassey, R. G. Clark; 
Energy Information Administration, U. S. Department of Energy. Paper presented at the 
Atomic lndust~ial Forum Fuel cycle Conference, 1979, Atlanta, GA. 
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1.5 PROJECT COST AND FINANCING PLAN 

The total cost of the project is estimated at $2627.8.million, including direct construction' costs, 
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 
of the Application. 

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 Commerciai/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 t'erms an'd conditions for each project loan, 
is presented in Section 3 of this Application. ' 

1.6 ECONOIVIIC EVALUATION- NUCLEAR VS. OIL VS. COAL·' 

KECO has determined that the proposed Korea Nuclear Units 7 and 8 will be more economical 
·than equivalent oil-fired or coal-fired plants. According to an economic analysfs companng the 
1986 unit generation costs per kWh of tw1n 1000-MWe nuclear units and equivalent oil-fired and 
coal-fired units, the nuclear cost was 33.2 mills/kWh compared with 57.6 mills/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 +. ': e~ 
produce about $6,631 million in net cumulative foreign exchange savings for Korea compared t"'o __ .:.&''!"•...;.. 
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 k3ENEFITS OF NUCLEAR PLANT EXPORT 

An analysis of the U. S. exports associated with Korea Nuclear Units 7 and 8 indicates that they 
will have a significant impact on the U. S. balance of trade and the creation of employment dur­
ing t-he planned seven year design and construction period. The proposed units are expected to 
generate $1,101 million of U.S. exports, including materials and equipment, engineering and 
construction services, and nuclear fuel supply. Moreover, these exports will create an estimated 
~49,600 man-years of employment jn the II S consisting of 4 BOO man-yeai7 of d1rect emj'iloy-
ment and approximately 24.800 man-years of jndirect employment associate 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. 

< A 
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Table 1.5·1 . 
SUMMARY OF PROJI;CT COSTS AND FINANCING PLAN 

CONSTRUCTION PERIOD 1979·1987 

PROJECT COSTS 

U.S. Costs 

Capital Costs 
Fuel Costs 

Subtotal 

Third Country Procurement 

Korean Costs 

Capital Costs 
Owner's Costs 

Subtotal 

Financial Charges 

TOTAL 

FINANCING PLAN 

Eximbank Direct Loan 

Plant 
Fuel 

Subtotal 

Eximbank Guaranteed Loan (PEFGO) "-
. \-~IJ 

KECO Funding (incl. Commerciai/KFX Loan) 

TOTAL 

'-" 

Millions of U. S. $ 

$918.6 
182.9 

$931.0 
162.9 

$780.8 
155.5 

$1101.5 

$ 11.9 

$1093.9 

$ 420.5 

$2627.8 

$ 936.3 

$ 165.2 

$1526.3 

$2627.8 
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Table 2.2·1 
BREAKDOWN OF CAPITAL COST 'ESCALATED DOLLARS 

(U. S. $ Thousands) 

485 WON/$ 

Third Country 
Item U.S. Costs Procurement Korean Costs 

NSSS Equipment (Westinghouse) 

T /G Equipment (Westingho(lse) 

r~~Q 382,166 256,~80 

Construction 75,681 'lV~ 
Engineering and Services 55,504 

·Project Contingency 51,783 56,496 

Subtotal 810,473 10,813 840,174 

Owner's Administrative Costs ; 

~ 
53,000 

Custom Duties & Handling Charges 109,900 
1\~ t•M-~~y 

Owner's Contingency 108,094 1,081 90,825 

Subtotal 108,094 1,081 253,725 

Total Capital Cost 918,567 11,894 1,093,899 
(Excluding Initial Fuel 
Core and Financial Cost) 

:,.'\& Financial Cost 

~~"' Total Capital Cost 
(Excluding Initial Fuel Cores) '. 

i~( .. 
~ b ' f' . 

:£' . '2: " IJ..o~t'l., 

2-2 

Total 

638,446 

518,107 

55,504 

108,279 

1,661,460 

53,000 

109,900 

200,000 

362,900 

2,024,360 

'I> 420,491 , .. _______ ---

2,444,851 

·, 



• 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 includes construction materials, 
such as concrete forms, which can b.e directly charged to specific structures. 

• The Construction Costs estimate of $518.1 mil.lion 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 ~e incurred in Korea. 

• The Engineering anp Services estimate of $55.5 million includes al.l engineering and 
services performed awaY from the construction· site excep\ for those performed by 

. , ~ I 
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 pr.ovidi'ng for uncertainties- in quantity, pricing, productivity, and 
schedule- which lie within the defined scope of the project. Project contingency 
excludes uncertainties beyond the engineer's control which are provided for in Owner's 
Contingency below. 

• The Owner's Administrative Costs estimate of $53.0 million represents KECO's costs 
associated with the planning, construction and initial operation of the units. 

• The Custom Duties and Handling Charges estimate of $109.9 million represents KECO's 
co.sts associated with bringing foreign-procured equipment and materials for the.project 
into Korea. --· ----

• 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 allowanc.es 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 assoeiated 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 over 
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. S. $ Thousands) 

$ 

Conversion -
Enrichment 59,000 * ,_ 

Fabrication - -
Total $182,900 

* Excludes advance payment 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 include the following: 

1. The current cost of U308 was assumed to be 
insurance costs. 

, including transportation and 

2. A current 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 commercia least 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, enrichment, and fabrication- are 5, 6, 10, and 7 
percent per year, respectively. 

6. Interest charges associated with 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 indicates that the major fuel core expenditures occur in the 1982 to 
1986 period. · 

2·4 



Component 1982 

U Ore 

Conversion 

Enrichment 

Fabrication 

Total 

Table 2.3·2 
INITIAL FUEL CORES COST 

(U. S. Millions) 

1984 1985 

'\ 

1986 

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

2-5 

Total 

59.0* 

182.9 



Table 3.2·.1 
SUMMARY OF PROJECT COSTS AND FINANCING PLAN 

PROJECT COSTS 

U.S. Costs 
Capita I Costs 
Fuel Costs 

Subtotal 

Third Country Procurement 

Korean Costs 
Capital Costs 
Owner~s Costs 

Subtotal 

Financial Charges 

TOTAL 

FINANCING PLAN 

Eximbank Direct Loan 
Capital Cost Commitment 
Fuel Core Commitment 

Total Commitment 

Eximbank Guaranteed 
Loan (PE FCO) 

KECO Funding 
Equity 
Commercial KFX Loan 

Subtotal 

TOTAL 

Millions of U.S. $ 

$ 918.6 
182.9 

$ 931.0 
162.9. 

$ 780.8 
155.5 

$1101.3 
425.0 

3-2 

\ 

$1101.5 

hi 
$ 11.9 

I ' 
$ 1093.9 

$ 420.5 

$2627.8 

$ 936.3 

$ 165.2 

' $1526.3 

$2627.8 

Percent of Total 

41.9 

0.5 

41.6 
' 

16.0 

100.0 

35.6 

6.3 

58.1 

100.0 



repayment period, for a total term of 11 years. KECO'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. 

• Eximbank Guaranteed Loan (PEFCO) 

An Eximbank Guaranteed Loan to be made by PEFCO will finance an amount equiva· · 
lent to 15 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. 

PEFCO's interest rate will be fixed at 9.125 percent which, when combined with a 0.50 #/ 
percent per annum,guarantee fee charged by Eximbank, produces a total annual charge q, ':Z /'' 
of 9.625 percent payable semi-annually in arrears on funds.act!Jally 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. 

• KECO Funding 
I I 

The balance of the project funding, amounting to $1526.3 ~illion, will be from funds 
provicjed by KECO and will be used to cover a portion of U.S. and Korean costs and 
Financial Costs. The rn!ajority of this funding will be derived from direct equity contri· 
butions by KECO of$, 101.3 million. The remainder of KECO funding will b~ secured 
from a Commerciai/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 rateaveraged less than 5.5 percen"'t,--~{71-.... ' 
as recently as 1976. ~;cJ ,;i' 

f~H./ 
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 1979-1987 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 scliedule 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 expcndi· 
tures. The schedule.shows that·to.tal project expenditures amount to $2627.8 million, 
lo1£jtb the major portion of this total occurring in 1983 ($561.9 million). 1984 ($642.0 l 
mlllion), and 1985 ($593.5 million). Almost hclf of the Exim Direct Loan is reqpjred lfl 
1983 and 1984, and KECO's funding requirements are the greatest from 1983 to 1985. 

. • I 
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• 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 and the djrect operating costs associated witb operation and main­
tenance of the project were prepared for the 1986 to 2002 period; The results of this 
analysis, shown in Table 3.3·2, indicate that the debt service coverage ratio exceeds 2.5 
throughout this period and that the cash flow generated by the project (over $800 
million annually after 1987) will provide a substantial margin over and above the princi­
pal and interest payment requirements. 
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A-s Su."" e S TABLE 3.3·1 

3 /31/~{, KOREA NUCLEAR UNITS NO. 7 & NO. 8 

~ 'i>'7 ' SOURCES AND USES OF FUNDS DURING CONSTRUCTION 
(o1'1('le \.. l;" Yl (MILLIONS OF U.S. DOLLARS) 

Year: 1979 1980 1981 1982 1983 1984 1985 1986 1987 Tot· I 

Sources of Funds 

Exim Direct Loan 
Capital Cost Commitment 25.8 54.7 120.2 198.3 185.1 139.0 50.8 7.0 78( .8 
Fuel Core Commitment 32.5 34.3 25.6 44.0 19.0 15! .5 

PEFCO 
Capital Cost Commitment 5.4 11.4 27.4 41.8 38.5 30.0 9.5 1.3 16! .2 

KECO Funding 
Commercial KFX Loan 5.4 42.3 99.3 156.3 121.7 42E .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 10:9 58.2 138.5 343.5 561.9' 642.0 593.5 248.9 30.4 2627 .8 

Uses of Funds 
:.> 
;, 

U.S. Costs 
Capital Costs 6.4 23.9 64.3 141.5 233.3 217.7 163.5 59.7 8.3 91E 6 
Fuel Core Costs 38.2 

' 
40.4 30.1 51.8 22.4 181 9 

Total U~ S. Costs 6.4 23.9 64.3 179.7 273.7 247.8 215.3 . 82.1 8.3 1101 5 

Korean Costs I 
Korean Capital Costs 3.8 20.5/ 51.3 112.6 19i.7 - 253.2· 219.7 73.5 4.6 931 0 
Owner's Costs 0.6 3.6 9.0 19.7 33.6 .. 44.3· -38.4 12.9 0.8 162 9 

Total Korean Costs 4.4 24.0 60.2 132.3 225.3 297.5 258.2 86.4 5.5 1093 9 

Third Country Procurement 0.1 0.3 0.8 1.8 ~ 2.8 2.1 0.8 0.1 11 9 
= -- - - - - - """=::... = ""-

Financial Charges 
Exim Direct Loan 3.6 6.5 14.5 29.4 46.6 61.9 43.6 9.3 215 3 
PEFCO 1.3 2.0 3.8 6.9 10.5 13.6 9.4 2.0 49 5 
Commercial KFX Loan 5.1 4.6 11.4 23.5 36.7 42.5 26.6 5.3 155 7 -- --· 

Total Financial Charges 

100~ 
13.1 29.6 59.8 93.8 117.9 79.6 16.6 420 5 -- -- --

Total Uses of Funds 10.9 58.2 . 138.5 343.5. 561.9 642.0 593.5 248.9 30.4 2627 8 

Note: Numbers may not add due to rounding. ~ ;.~~- IJ,/1· )lifJ ).Jt,,. '/.. ;;1.,(,~ 'f.,, /,'l"f, 
o,Jt.c .u 

/eD_I,_ 
.J,l, *·1 zt.e ifl-lf "''' ~1-f 'ff-1 
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TABLE 3.3·2 

PROJECTED CASH AVAILABLE FOR DEBT SERVICE ( 1 
(MILLIONS OF U.S. DOLLARS) 

Year:· 1986 1987 1988 1989 1990 199 

Project Revenues 3.16.1 807.8 1053.7 1123.9 1123.9 1123 
Direct Operating Cost 70.7 164.9 188.4 188.4 188.4 188. --

Cash Available for Debt Service 245.4 642.9 865.3 935.5 935.5 935. 

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 52.3 56.2 52.1 47.9 4:3 

- 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 
Amortization 2.8 8.3 11.0 11.0 . 11.0 11 
Interest 5.9 -13:3 14.3 13.3 -,2.2 . 11 

Subtotai.PEFCO Loan 8.6 21.6 25.3 24.3 23.2 22 

Commercial KFX Loan 
Amortization 17.7 53.1 70.8 70.8 70.8 70 
Interest 15.5 33.2 31.9 24.8 17.7 10 

Subtotal Commercial KFX Loan 33.2 86.3 102.7 95.6 88.5 81 

Total Debt Service 95.4 246.7 294.8 265.2 224.9 199 

Net Project Cash Flow 

Annual 150.0 396.2 571.0 670.3 710.0 730 
Cumulative 150.0 546.2 1117.2 1787.5 2498.1 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, PrQject Costs, foreign costs were . 
_escalated at a 7 percent annual rate while Korean costs were escalated at a 12 percent annual rate. 

Table ;3.3-1 Sources and Uses of Funds 
\ 

Sources of Funds 

Exim Direct Loan: The Exim Direct Loan totals $936.3 million, reprasenting 85 percent of 
total U.S. costs. The loan consists of a Capital Cost Commitment of $780.8 million .and a Fuel 
Commitment of $155.5 million. 

• Disbursements under the Eximbank Direct Loan will be mad.e throughout the construc­
tion period. 

• 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, 1987 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 
remaining 50 percent portion (for Unit 8) being repaid over the 1987-2002 period. 

• The repayment of the Capital Cost Commitment will be in-lhirty equal semi-annual 
installments, while the repayment of the Fuel Commitment will be in six equal semi­
annual installments. 

PE FCO 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 Loen will be disbursed throughout the 
construction period with repayment in thirty equal semi-annual installments 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 Commerciai/KFX Loan to cover foreign exchange and local costs not covered by 
e.quity. 

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

Uses of Funds 

U.S. Costs: Tota.l 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. 

3-8 



• The U.S. Capital Costs represent the value' of the U.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. 

• The Fuel Cores Costs represent the U.S. cost of the initial fuel core purchase for both 
units and includes uranium, conversion, enrichment 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 mi II ion of Owner's Costs. These costs include escalation assumed to be 12 percent 
per annum during the construction period. 

' ' 

• The Korean Capital Costs include certain equipment and materials, construction costs, 
and engineering and project services purchased in Korea. 

' ' 

• . Owner's Costs represent KECO's home office, costs and custom duties and handling 
·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 fe.es asso· 
ciated with each of the loans contained in the proposed financing plan. The financial charges for 
each loan are summarized in Table 3.2·2 in this Section. · 

"-· 
Total Uses of Funds. This represents the total of the Exini Direct Loan, PEFCO Loan, and KECO 
Funding. 

Table 3.3·2 Project Cash Available 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 <;>f unit 
electricity rates during this period. Operating capacities assumed for each unit were Year 1: 60%, , 
year 2: 70%, years 3·1 0: ~and years 11·15:~Unit rates for electricity were assumed con· ·

1
j t~oJ 

stant following the startup of operations at $0.0856 per KWh. 'lf't 

Qirect·Operatjag Cost: The Direct Operating Cost includes f.pe! cgsts, oeerating and majqtenance 
costs, insurance costs and other direct costs associated with the operations of the two·units. 1 _ 1 , ;; 

These costs rise from $70.7 million. in 1986 to $164.9 million in 1987 and $188.4 million in ~"""" 
~88 and therei/,!ter. 

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) arid 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 Flow 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 per 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 
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 n11rlear uojts compared with (LJ S. $) 57.6 mills/kWh for 
the oil·fire{"plants and 4i7 mjllsfkWh far the cDa!-fjred unjts. Based on this analysis, the 
~nit generation cost of the nuclear plants operating in Korea is o'ver 4Q percent lower than 
the oil-fired plants and over 20 percent lower than the coal-fired plants. 

The assumptions used for this economic analysis incll'Jde the following: . 

A. 

B. 

c. 

I I 

The lant ca ital costs have been estimated to escalate by an ayerage of 7 percent per 
annum, while fiJel co and operating and maintenance 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 included in this comparison since cost differences 
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. 

) ' 

Inn. · ( )Qc\).0 . 
-¥' 'IV" • v \\ 

~ err' 1 TABLE 4.1·1 ?. \" . rK LIZJ' I 

COMPARISON OF NUCLEAR, OIL-FIRED, 
AND COAL-FIRED PLANTS 

Nuclear Oil-Fired 
Item Plants Plants 

Year of Commissioning 1986 1986 
Installed Capacity (MW) . 2 X 1000 4 X 500 
Unit Capital Cost ($/KW) ~~~ 1177 628 
Plant Capacity Factor (%) . 75.0 75.0 
Annual Fixed Charge Rate (%) 13.3 13.3 
Generation Cost (mills/kWh) 

Fixed Charge on Capital 23.9 12.7 
Fuel 
O&M 

Total Unit Generation Cost- 1986 
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Coal-Fired 
Plants 

1986 
4 X 500 

878 
75.0 
13.3 

17.8 
22.5 

2.4 --
42.7 

I 

X 
Qf. 1$ -tao> !ow .,.,._. 
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D. For the oil-fired plants, 19 million barrels of oil per year will be required for fuel at an · 0~\ (('1 . 
estimated cost in 1986 of $30 per b'arr.el. The coal-fired plants will require 5.8 million (411-\ 1 
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 fuel ojl are estimated to average $661 million annually and to total $7,929 
million over th,e 1986 to ,1997 Period. After adjustment for repayment of fo.reign loans 
assumed to finance 70 percent of the cost of the nuc·lear or oil-fired facilities, the net 
cumulative foreign exchange savings of the nuclear plants over the 1986 to 1997 period (the y:J 
assumed ·debt service period for the nuclear units) are $6,631 million. 

In the case of nuclear fuel compared to coal, the foreign exchange fuel savings to Korea are 
estimated to average $275 million annu~nd to total $3,303 million over the 1986 to 
1997 period. After adjustment for foreign loan repayments, the net cumulative foreign 
exchange savings of nuclear versus coal-fired plants are $2,528 million. 

Year Oil 

1986 570 
1987 604 
1988 640 
1989 679 
1990 720 
1991 763 
1992 809 
1993 857 
1994 908 
19!'15 963 
1996 1021 
1997 1082 

TOTA\-

NOTES: 

Table 4.2-1 
FOREIGN EXCHANGE SAVINGS 

NUCLEAR VS OIL-FIRED PLANTS 
'(Millions of U S $) 

~'~-~«.· --
Fuel Cost Debt Service 

Nuclear Savings(l) Oil Nuclear Savings(2) 

100 470 167 286 ( 119) 
106 498 159 273 ( 114) 
112 528 151 261 ( 11 0) 
119 560 143 248 (105) 
126 594 , 135 236 ( 101) 
134' 629 127 224 (97) 
142 667 120 212 ; (92) 
151 706 112 199 (87 
159 749 104 187 (83) 
169 794 96 174 (78) 
179 !342 - 162 (162) 
190 !392 - 150 (150) 

--
7929 (1298) 

(1) Oil-Fired plant fuel costs minus nuclear plant fuel costs. 
(2) Oii-Firedplant debt service minus nuclear plant debt service. 
(3) Annual net savings = in fuel cost plus savings in debt service. 

• .... w.t a!A)'f~ 
Net Savings 

Annual(3) Cumulative 

351 351 
384 735 
418 1153 
455 1608 
493 2101 
532 2633 
575 3208 
619 3827 
666 4493 
716 5209 
680 5889 
742 6631 --

6631 



v·ear Coal 

1986 296 
1987 313 
1988 332 
1989 352 
1990 373 
1p91 396 
1992 420 
1993 445 
1994 472 
1995 500 
1996 530 
1997 561 

TOTA
1
L 

NOTES: 

Table 4.2·2 
FOREI.GN EXCHANGE SAVINGS 

NUCLEAR VS COAL·FIRED PLANTS 
(Millions of U.S. $) 

Fuel Cost Debt Service 

Nuclear Savings(1) Coal Nuclear Savings(2) 

100 ·. 196 . 234 286 • (52) 

106 207 223 273 (50) 
112 220 211 261 (50) 
119 233 200 248 (48) 
126 247 189 236 (47) I 

134 262 178 224 (46) 
142 278 167 212 (45), 
151 294 156 199 (43) 
159 313 145 187 (42). ! 
169 331 134 174 (40) 
179 351 - .. 

162 (162) 
190 371 - 150 ( 150) -- --

3303 (775) 

( 1) Coal·fired plant fuel costs minus nuclear plant fuel costs. 
(2) Coal-fired plant debt service minus nuclear plant fuel costs. 

Net Savings 

Annual(3) Cumulative 

144 144 
157 301 
170 471 
185 656 
200 856 
216 1072 
233 1305 
251 1•556 
271 1827 
291 2118 
189 230'} 
221 2528 --

2528 

(3) Annual net savings - savings in fuel cost plus savings il'l""c:lebt- service. 
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5.0 KECO POWER DEVELOPMENT PROGRAM 

5.1 GENERAL 

Korea's rapid transition· from an agricultural to an industrial economy is directly and drasti·JJ · 
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. 

KECO has managed to meet these demands by adding new plants at a carefully planned rate 
of expansion. Installed capacity increased 19.4 times· from 1961 to 1978. Planned expan· 
sion will increase the installed capacity by 3.5 time!: from )978 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. KECO 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, 6.6-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 

Total energy sales for 1978 reached 27,326 million kilowatthours. This represented an 
average annual increase of 18.2 percent during 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 5.2·1 
POWER SALES FOR 1978 

' 
ConsurnP.r kWh %of Total 

Large Power 18,116 66,3 
Small Power 5,061 18.5 
Lighting 3,959 14.5 
Agriculture 190 0.7 

I 

--
Total 27,326 100.0 

. 
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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 tabulation 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 412.5 Hwachon 108.0 Wangs,ip~i 39.9 Kori 587 

Inchon· 1150.0 Chunchon' 57.6 Bupyoeng 85.0 

Kyeongin .324.8. Uiam 45.0 Onsudong ~2.6 . 
Susan 330.0 Cheongpyong 79.6 JeJu ', .' 8.8 

Gunsan 75.0 . Pal dang 80.0' Suwongi 5.0 

Honam 560.0 Chilbo 28.8 Yeongweol 200.0 

Jeju 10.0 Uham 2.6 Gunsan 200.0 

Yeosu 500.0 Bosunggang 3.1 Hanrim 13.1 

Yeongweol 100.0 Goesan 2.6 Ulreungdo 0.5 

Samcheog 55.0 Soyanggang 200.0 Ulsan- 340.0 

Yeongdong 125.0 Andong 90.0 

Yeongnam 400.0 Chusan 1.4 

Masan 50.0 Nam-Gang 12.6 

Ulsan 600.0 Anheung 0.5 
-- -- --

Total 4692.3 Total 711.8 Total 924.9 587 

• 
SUMMARY MWe Percent 

Hydro 711.8 10.3 
Thermal 4,692.3 67.8 
Internal Combustion 924.9 13.4 
Nuclear 587.0 8.5 

Total 6,916.0 100.0% 
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5.3 FORECAST POWER DEMAND 

Forecast power demand under KECO's power. development program extends ten yeais, 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 1977-1'981 and 1982-1986 five-year periods. 

5.3.1 

• 

• 

• 

• 

• 

• 

• 

BASES 

A growth rate of 10.7 percent per year in GNP for the period from 1977 through ~ 
1981, as projected by the Korea DevelopmE:nt Institute for the fourth five-year {<=.:PL....e...." 
economic development plan. A growth rate of 10.0 percent per year for the period t v ~ 
from 1"982 tnrough 1986, as projected by KECO, . ~ J) 

Rural elect'rification has almost been completed by 1978. This program was 97.8 
percent complete as of the end of 1977. 

Forecasting is based on past power consumption 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 determine their specific expansion 
plans and future power requirements. 

Past growth trends for small power consumers are <Jllajy_z.ed, projected, and modi··--­
fied in accordance with known and anticipated pertinent factors that may affect 

. future growth rates. Each major industrial group - textiles, metallurgical, 
machinery, ceramics, chemical, food, others -is surveyed and analyzed. Overall 
estimates are further correlated with lo·cal 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. 

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 conditio~ing have not been considered. 

Total estimated energy requirements ,for the system arJl determined by a summa­
tion of individual 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 projected system load conditions and power 
flows. 

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 5.3-1. 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 pro~perity of Korea will account for a greater increase in residential 
use as more household applicances are brought into common use. 

Table 5.3·1 .• , 
FORECAST DIVISION OF SALES(% OF TOTAL) . ' 

Consumer 1979 1983 1988 

' 
Large Power 67.0 . 67.4 67.9 
Small Power 18.4 17.3 16.4 
Lighting 14.0 14.7 15.2 
Agriculture 0.6 0.5 0.5 

' 

5.4 POW,ER DEVELOPMENT P·ROGRAM 

A summary of the KECO capacity expansion plan is presented 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 tt,e amount supplied by thermal, nuclear, and hydro. 

The ~equence in which new plants are to be added to KECO'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 currently under construction and six more nuclear units to be initiated and completed 
by 1988. 
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1978 

(ACTUAL) 1979 

TOTAL SALES l%1 27,326 31,065 
119.71 113.71 

LIGHTING 3,959 4,360 

AGRICULTURE 190 185 
& FISHERY 

SMALL POWER 5,061 5,700 

LARGE POWER 18,116 20,820 

PEAK. DEMAND IMWI 5,118 5,879 

AVERAGE 
GROWTH RATE l%1 

;" 

10.7 
15.8 
16.3 
15.4 

-- -
1980 

36,173 
116.41 

5,183 

200 

6,600 

24,190 

6,773 

--

10.0 
12.8 
13.1 
13.3 

..... -.. 
..--

1981 

41,820 
115.61 

6,022 

215 

7,503 

28,080 

7,805 

-- -
- -

1982 

47,489 
113.61 

6,934 

241 

81374 

31,940 

8,848 

- ---- . -
1983 1984 

53,823 60,880 
113.31 113.1 I 

7,937 9,037 

268 296 

9,334 '10,393 

36,284 41,154 

10,023 11 ,349 

--· - ._ 

ITEM 

AVERAGE 
GROWTH RATE i%1 

TOTAL 
LARGE POWER 
MALL POWER 

LIGHTING 
AGRICULTURE 

1985 1986 

68,724 77,422 
112.91 112.71 

10,249 12,588 

326 358 

11,561 12,849 

46,588 52,627 

12,850 14,547 

77-81 

16.4 
16.6 
13.8 
19.6 
13.0 

1987 

86,531 
111.81 

13,078 

391 

14,269 

58,793 

16,266 

82-86 

13.1 
13.4 
~4~ 
14.0 
10.7 

1988 

96,683 
111.71 

14,730 

426 

15,833 

65,694 

18,187 

(fi) KOREA ELECTRIC COMPANY 
KOREA NUCLEAR 

UNITS 7 & 8 

LOAD FORECAST FOR 1978-1988 
(HILLION kWh) 

FIGURE 5.3-1 
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Table 5.4-1 
LONG· TERM POWER DEVELOPMENT PLAN 

Installed 
Peak Demand Capacity Capability 

Year (MW) (MW) (MW) (MW)* 

' 
'1978. 5,118 6,916 5,514 396 
1979 5,879 8,035 6,824 \ 945 
1980 6,773 9,436 8,105 1,332 
1981 7,805'. 10.406 • 8,843 1,038 
1982 8,848 11 ;324 10,172 \, \ 1,324 
1983 10,023 13,943 11,714 1,691 
1984 11,349 16,243 13,647 ' 2,298 
1985 12,850 18,543 .. 15,470 . 2,620 

1986 14,547 20,936 17,476 I ! 2,929 
1987 '16,266 21,836 19,070 2,804· 
1988 18,187 24,606 

i 21.401 3,214 

*Capability minus Peak Demand. 

Type 

Thermal 
Nuclear 
Hydro 

Table 5.4·2 
INSTALLED CAPACITY OF POWER PLANl=-FAGILITIES 

(%OF TOTAL:) 

1978 1983 

81.2 77.6 
8.5 13.8 

10.3 8.6 

5·7 

Reserve 

(%) 

7.7 
16 .. 1 
19.7 
13.3' 
15.0 
16.9 
20.2 
20.4 
20.1 
17.2 
17.7 

1988 

48.1 
37.2 
14.7 
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I I:] NUCLEAR 
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8.Q35 -9.436 

6,536 7,647 

5,87 587 

912 1.202 

10.406 11,324 

8,617 9,535 

587 587 

1,202 1,202 

f; .. a 

1984 1985 1986 1987 1988 

13.943 16.243 18,543 20.936 21 .836 24,506 

10.826 '11,325 11,825 11.825 11 .825 11,795 

1,916 2,816 4;616 6,416 7,316 9,116 

1,202 2,102 2,102 2,695 2,695 3,595 

({J) KOREA ELECfRIC COMPANY 
KOREA NUCLEAR 

UNITS 7 & 8 

TRENDS OF POWER PLANT FACILITIES 

FIGURE 5.4-1 
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YEAR NO PLANT NAME CAPACITY YEAR NO. PLANT NAME 
{MONTH) ' !MONTH) CA~I 

1979.2 CD YEONG WEOL C/C 100 1980.6 e NAMJEJU THEA. NO.2 

1979.4 0} GUNSAN C/C -100 1.980.9 @ ASAN THEA. NO.2 

1979.6 0 HANRIM CIESEL 10 1980.12 @ ULSAN THEA. NO, 5 " 

1979.7 0 ULSAN C/C 100 198\.6 @ ULSAN THEA. NO.6 " 

1979.9 0 ULHEUNGDO DIESEL I1STI 2 1981.9 @ J,EJU G/T 

.1979.11 0 YEDNG DDNG THEA. NO.2 200 1981.12 @ SEOHAE THEA. NO.1 

1979.11 0 CHEONG PYEONG PUMPED ST. NO.I 200 1981.12 @)· ASAN THEA. NO.5 

1979.12 G) ULSAN THEA. NO.4 400 1982.3 @ ASAN THEA·. NO.6 

• 1979.12 0 NAMJEJU THEA. NO.1 10 1982.6 @ SEOH·AE THEA. NO.2 

-1980.3 @ ASAN THEA. NO.1 350 1982.8 @ SAMCHEONPO THEA. NO, 1 " 

1980.3 @ CHEONGPYEONGPUMPEDST. NO.2 200 1983.2 @ SAMCHEONPO THEA. NO.2 " 
1980.3 @ ULREUNGDO DIESEL !2ND) 1 1983.4 @ WEOLSEONG NUCLEAR· " 
1980.6 @ DAE CHEONG HYDRO 90 1983.4 @ GO JEONG THEA. NO.1 
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@ @ 

® ®I 
~ 

® 
® ® 

.@ 

@, ....-. 

r 
® 

0 . 
0 ® 

. 

• . 
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1984 1985 1!186 1987 /988 

YEAR 
NO. PLANT NAME CAPACITY 

YEAR 
NO. PLANT NAME MONTH (MONTH CAPACITY 

1983.10 @ GO JEONG THEA. NO.2 500 1986.1.2 @ HABCHEON PUMPED ST. 400 

1983.12 @ GORI NUCLEAR NO.2 650· 1986.12 @ HA8CHEON HYDRO 80 

1984.6 @ CHUNGJU HYDRO . 300 1987.3 @ NEW NUCLEAR NO. 10 900 

1984.6 @) SAMRANGJIN PUMPED ST. 600 1988 @ NEW tJUCLEAR NO. 1 1/12 900>2 

1984.9 @ NEW NUCLEAR NO.5, 900 1988 @ TIDAL 400 

1984.1·2 @ ASAN THER. NO.3 500 1988 @ NEW PUMPED ST. til{). 1 500 

1985.9 @ NEW NUCLEAR NO.6 900 

® KOREA ELECTIUC COMPANY 
1985.9 @ NEW NUCLEAR NO.7 900 KOREA NUCLEAR 

19g5.12 @ ASAN THEA. NO.4 500 UNITS 7 & 8 

1986.6 @ IMHA HYDRO 50 

@ 
LONG-RANGE 

1986.6 HONGCHEON HYDRO 63 
' POWER DEVELOPMENT PROGRAM 

1986.9 @ NEW NUCLEAR NO.8 900 
FIGURE 5.4-2 

1986.9 @ NEW NUCLEAR NO.9 900 
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5.5 TRANSMISSION AND DISTRIBUTION 

Losses on K ECO system have been considerably reduced as a result 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 8.6 percent in 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 to accommodate 
new generation and. loads . 

. 
B. The existing 154-kV transmission system used to serve area loads will continue to 

be used for system expansion. 

C. Low-voltage transmission system will be standardized at 154 kV and 22.9 kV. 
The 66-kV system will not be further expanded. 

D. The existing secondary distribution 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 comprehensive 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 . 

5-10 
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5.6 POWER DEVELOPMENT PROGRAM INVESTMENT 

The Long Range Power Development Program outlined in this section will require an 
investment of 11.466 billiog Won lappmxjmatelv 23.6 billion U.S. doflarsLthmugh the 1979 
to 1988 period. The Long Range Investment Plan is summarized for each year during th;;--
11179 to 19§8 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 indicates that a major portion of the 
investment will d toward the development of nuclear !lower, with investment in 
this sector amounting to 6,437 billion a,eproximate illion U.S, dollars). 

Fin•nc••l 
OnJofot•t•on Source 

Forr•g<> 
Hydro ciom"tot 

Sub lOIII 

Fo•••,n 

I T~r•m11 Oomtnoc 
Sub·IO!fl 

Foreogn 
Nucltti OomMtie 

Sub Iotti 

Gent• Ilion 
foreogn 

Totti 
Domestic 
S...b lOtti 

r.,,,,.,, ... o" Fortogn 
Oor.oewc: 

& O•Utobu!IQrl 
Sub- lOIII ' 
Fortog. 

' Gro:oe-ttl 00mi!U>C 

Sub IOU! 

Fo•e•Q<'I 
Grtnd To"l Oome~tic 

TO!il 

hi' 

Table 5.6·1 

LONG-RANGE INVESTMENT PL6\I\1 

Uno!: Fo<eo'l'l· $1,000 

-
Oomnhc & Tot1l mi'lion Wor 

I 
" 

., ! " " " .. 85 " " .. '79-'88 

1,387 5.249 73,665 34,771 42.:?64 
' 

50.088 70.456 56,960 49.076 333.942 
13,090 22.348 12,700 26,465 34.607 JJ.SJ7 ' 4.7,3fl1 "'Ol !10,450 45.888 335, :?64 
13.762 12.348 16.148 37,943 51,471 S4,034 66.674 87,913 78,088 611,689 4117.224 

·;g;j:IT1l•.s,~J .. 04s 206,343 Xl6.360 44,170 14,1CO ... 75,7&0 1,2311.1178 
149.448 174,893 109.470 68.224 50,707 11.442 I 4,304 12.0'6 42,961 623.375 
243,661 288.778 Z37,047 168.301 150,792 37.889 I 11,453 12,246 79,600 1.2?9.787 . 

366.571 445,334 581,260 661.978 836.016 88-4.404 881,949 856.413 885.297 802,699 7.211,921 
1SQ.447 234.190 292,675 30!1,021 328.3!11 325.241 263,611 327.39\ 361.,210 342,806 2,939,973 
328.234 4!)(),171 574,586 629.079 733,849 754,171 691.356 747.602 798,579 732.115 6,437.764 

562.209 680,148 849.555 891,988 1,077.153 970.888 946.717 936.869 ' &42.131 927,525 8,785.841 
312.985 431,42\l I 414,845 402.710 413.692 370.220 310.198 i 381,194 i 429.688 431,55!1 3.89B,fll2 
585.657 761.301 826,879 835.323 936.112 841.100 769.48:1 ! 835.575 886.911 881,404 8,159,1.C5 

59.535 25:an ""' 29.903 31,793 41.655 48.281 
I 

54.587 48 981 64.738 431.884 
146 533 1113.633 223.,5:11 225.903 272.441 307.481 34B.In4 393.4\ll 328.138 300.699 2.805.845 
175,.t01 106.062 237.869 240,406 290.7'11 318.150 ]71.440 419,008 351.1192 393,24 7 ~~~ 

. . .. . -
11,184 25.000 25.000 30.000 30.000 30.000 30000 30.000 40.000 40.000 791,184 
11,184 25.000 25.000 30,000 30.000 30.000 30.000 30,000 40,000 40.000 ~~ 

621,744 705.775 879,139 921,889 1,114.946 1,013,543 995.058 991 ,.t56 991.112 982.163 9,217,525 
470.702 6&0,061 663.366 658.613 716.133 707.682 688.320 fl04,687 797,822 838,154 6,995,841 
772.248 892,363 1,089,748 1,!05,729 1,256.fi8J 1,199.250 1,170.923 1,285.543 1,278.803 1,314,661 ll,.c\!>6,141 
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6.0 KECO FINANCIAL INFORMATION 

6.1 GENERAL 

The financial information in thJs section presents the current financial situation of the Korea 
Electric Company, provides a record of the financial results of the company over the past 
five years, and presents financial results of the company's operations projected for years 
1979 through 1988. ' 

6.2 FINANCIAL STATEMENTS 

Financial statements that present KECO'_s current financial situation and a comparison for · 
the past five years are set ou-t on pages 6-2 to 6-38. These statements include: 

A. The audited financial statement of KECO for the year ended December 3.1, 1978 
is set out on pages 6-2 to 6-33. This statement includes the notes to the accounts 
and the auditor's report. 

B. Audited comparative balance sheets and income statements of KECO for the years 
1974 to .1978 .are set out on pages 6-34 and 6-38. Thes.e comparative statements 
show the rapid growth of KECO's assets, operating reven!Jes, and net income over 
this period. 

6.3 FINANCIAL PROJECTIONS 

KECO's Financial Projections for the years 1979 through 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 & COMPANY 
Tl!t. 22-JOII 22-0481/3 
CA&IE1 CERTIFIED SEOUl 

TELEX 1 SANKCO K27587 

C. p, 0. BOX 7U4 

CERTIFIED PUBLIC ACCOUNTANTS 

The Board of Directors 
Korea Electric Company 
Seoul, Korea 

liTH FLOOR 

OAEWOO CENTER 

286, YANG-DONG CHOONG-KU 
SEOUl, KOREA 

February 12, 1979 

We have examined the accompanying balance sheets of Korea 
Elettric Company's of,December 31, 1978 and 1977, ind the 
related statements of earnings, changes iri stockholders' equit'y 
and changes in financial position for the years then ended. Our 
examination w:;ts made in accordance with ·generally accepted 
auditing standards anG!, accordingly, included such tests of the 
accounting records and such other auditing procedures as we 
considerednecessary in the circumstances. 

As more fully described in Note 1 to the financial state­
ments, the Company has not reflected its total employees' 
severance liability in its financial statements. Generally 
accepted accounting principles require that W53,330,549 thousand 
a.nd W45, 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 W8,659,750 thousand 
respectively for the years then ended . 

. ---
In· our opinion, except for the effect of understating 

~mployees' severance liability as discussed .in the preceding 
paragraph, the financial statements referred to above present 
fairly the f1nanc1al position of Korea Electric Company as of 
December 31, 1978 and 1977, and. the results of its operations 
and the changes 1n its stockholders' equity and the changes _in 
its fina~cial position for the years then ended, in conformity 
with account1ng 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, is presented herein 
for analysis purposes. While .our examination was made primarily 
for the purpbse of expressing an opinion on the financial 

r, r~ 
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statements, taken as a who'l.e, the supplementary information has 
been subjected to the same auditing procedures as .applied in the 
examinations of the financial ~tatements and, in our opinion, 
is fairly stated in all material respects to the financial state-
ments tak~n as a whole. 

A brief summary of our scope of examination and our comments 
on the loan agreements are presented followini the supplementary 
information. 

~ ~· ,~ C;l;J 
SAN KYGNG & COMPANY 
Certified Public Accountants 
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ASSETS 

Utility plant (Note 1): 
-Generation plant 

Transmission plant 
Distribution plant 
General facilities 
Other 
Construction in progress 

Les!3 accumulated 
d·epreciation 

Investments and other assets: 

KOREA EL 

B 

(In thou 

December 31 1 

w 88815091541 
271,0751898 
34210491312 

911281964 
9,5071570 

642 ;·9111 37 5 
211631182.1660 

46913901581 
11693,7r:J21079 .. 

w -67614451696 
-223 I 296,.390 
-29910381836 

911731558 
·-

... 47212151275 
1168011691755. 

41212771265 
1126718921490 

Investments (Note 2) 5 1853 1430 · 5 1192 1808 
Nonutility property - net 

(Note 1) 1 1575 1688 1 1494 1274 · 
Long-term receivable (Note 3) __ ~2~0~1~9~4~1~~~7~6~7 --~1~9~~~0~672~170~472 2813701885 2517491124 

Current' assets: 
Cash on hand and in banks 
Notes and accounts receivable(Note 4) 
Materials and supplies 
Advances on purchase contracts· 
Prepaid expenses 
Other· current assets 

Deferred accounts (Note 1): 
Dev·elopment costs 

· Foreign 'exchange loss 
adjustment 

Other deferre.d charges 

2419011584 
58-;-6231005 
6716381744 
2513121645 

417901496 
121 0371 12'8 

19313031602 

1,395,392 

2.6 I 015 1181 
41148S-,94E:l-.-
5116901491 
2214401669 

2,509,448 
17,9161705 

162,058,440 

4,5181366 

29,201,650 8,741,796 
1,752 23,597 

'30' 598' 794 --.,.1"'3-1""2;;8.;;3..z.l..;;7,.;57o9 

¥11,946,065,360 ¥11,468,983,813 

See notes to fina 
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:'fRIC C6MPANY 

:E SHEETS 

tnds of "Won) 

STOCKHOLDERS' EQUITY AND LIABILITIES 

Stockholders' equity: 
Common stock (Note 5) 
Due to Government (Note 6) 
Capital surplus 
Construction grants (Not~ 1) 
Appropria,ted retained earnings 
Unappropriated retained 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 acco~nts 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) 

• 

1cial statements. 

December 31, 
llill. 1977 

(Note 12) 

w 429. 378 • 732, w 399,378,732 
68,672,933 20,091,201 
ti2. 389.99.2 62.370.440 
90,568,795 65,502,578 
17 366 979'' I 13,266,979 . . . 
59,363,362 66,84~ ,489 

727,740,793 627,45 ,4rn 
. . I 

930.828. 359' ' ! 622,441,492 
19,895,726 

. 5. 621,456 3,783,817 

6,853,891 
943,303,706 

11,073,789 
657,194,824 

59. 984,, 814 45,541,961 
12. 1.34. 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 

232,333,017 
8,562,844 

158,889,905 

35,093,674 21,646,011 
3,895,878 1,168,016 

3,998,292 2,626,638 
42,687,844 .25,440,665 

W1 1 946 1 065,360 W1 1 468 1 983,813 
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KOREA ELECTRIC COMPANY 

STATEMENTS OF EARNINGS 

(In thousands of Won) 

Year ended December 31, 

Operating revenues: 
Sales of electridity 
Other operating revenues 

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

administrative 

Operating prolit· 

Other earnings (deductipns): 
Interest income 
Government subsidy 
Interest expense · 
Others - net 

Earnings before taxes 

Defence and other taxes (Note 10) -
Net earnings 

1978 1977 

1¥611,572,905 
2,035,268 

613,608;173 
' . 

l,, i .. 

358,208,683 
35,630,766 
59,530;144 

47,572,834 
500,942,427 

112,665,746 

2,323,475 
1,803. 748 

(42,624,867) 
(3,278,366) 

(41,7~6__0!10) 

70,889,736 

6,618,466 

.1¥64,271,270 

(No'fel2) 

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 

1¥68,029,332 

See notes to financial statements . 

- 4 -
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COMPANY 

INANCIAL POSITION 

Jf Won) 

changes in components of working capital: 

Increase (decrease) in cutrent assets: 
Cash on hand and in banks 
Notes and accounts receivable (Note 4) 
Materials and supplies 
Advances on purchase contracts 
Prepaid expenses 
Other current assets 

• 

Increase (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 

.tl statements. 

6-10 

Yea~ ended December 31, 
1978 1977 . 

(Note 12) 

w (1,113,597) w . 883,705 
171137.1059 2,086,095 
15,948,253 14,665,610 
2,8q';976 (2,490,450) 
2,281,048 (200,082) 
(5,879,577~ (4,456,824~ 
31,245,162 10,488,054 

' 14,442,853 16,113,919 
3,671,526 2,696,816 

26,005,700 

36,92!),507 16,069,700 
(4,054,102) (10,127,836) 
(4 ,34·5, 149) 11,113,175 

795 777 1,082,207 
73,443,112 36,947,981 

--·-· 

W(42,197,B~O) W(26,459,927) 
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KOREA ELECTRIC COMPANY 

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

(In thousands of Won) 

1. Summary of si~nificant accounting policies 

Basis for the formulation of accounting policies and the 
preparation of financial st~tements - 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 Electric C~mpany Act (hereinafter 
referred to .;.s 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, conditions 
for services, etc, and losses incurred in purstiance 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 lbans guarant­
eed by the Government; and (3) the electricity rates may be 
determined so that the Company may maintain an adequate level 
of prof:i t. 

Under such circumstances, the Company maintains its books of 
account and prepares its financial sta~·ements 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 - 'rn compliance with the provisions of the KEdO 
Act in effect 'prior to the Act ammendment in 1976, the Company 
revalued 1ts utility plant on the f1rst day of each fiscal 
year. The revaluation'surplus from such revaiuat'ions has been 
applied to foreign exchange losses arising from· foreign cur.rency 
loans for the construction of ut1lity plant, revaluation taxes 
and that portion of dlvidends due to the Government which falls 
under the fac1lity investment fund (Note 6'), The remaining 
surplus WMS then distributed to shareholders as stock dividends. 
Interest ori long-term debt and bDnds incur~ed durlng construction 
is capitalized.· The deta1ls are as foll~ws: 

- 7 -



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 

Total interest 
Capitalized 

Charged to expense 

Year ended December 31, 
.1978 1977 

11(69,878,085 
30,,908! 886 

138,969,199 

148,990,834 
23,557,233 

125,433,601 

The _transactions of the utility plant revaluation surplus 
are as follows: 

Revaluation surplus (1963-1976) 
Deductions: 

Off-set with foreign exchange loss 
Transfer to due to Government 
Payment of revaluation tax 
Transfer to common stock 

, 
Balance of revaluation surplus 

W296,269,998 

62,755,323 
6,692,894 
6,392,725 

158,485,058 

234,326,000 

161,943,998 -----

However, under the ammended KECO Act e-ffective from January 
1, 1977, the Company is no longer allowed to revalue its plant 
~ach year and is prohibited from transferring the above balance 
of revaluation surplus to common stock as a stock dividend. 

The Company computes depreciation on a compos1te rate 
by the straight line method o~er the estimated useful lives of 
depreciable assets based on the revalued amount. Depre_ciation 
expense for 1978 and 1977 amounted to 167,~06,090 and 155,026,637 
respectively. 

Nonutility property - Nonutility property, not utilized ior 
power generation and supply, is 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. Th~ depreciation expense 
for 1978 and 1977 was 125,411 and W42,221 respectively. 

- 8 -
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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 

Investments - Investments in stocks, government securities 
and others arestated at cost less estimated losses. 

Materials and supplies - Fuel for power generation is valued 
by the monthly total average cost and'materials for repairs and 
construction and others ,by the moving average, yOSt. Of these 
materials, certain specific items for construction are valued 
by historical cost. Inventories stated fn the balance •beet at 
December 31, 1978 and 1977 do not exceed market.~alue. 

Deferred charges - Deferred charges are stated at cos.t less 
amortization. Amortization is computed on th~ straight line 
method over the lives of 3 to 5 years. Amortization for the 
years of 1978 and 1977 were W1,316,048 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 rep'ayment of 
loan principal. The changes of this account are as .follows: 

Balance at beginning 
Exchange loss on foreign 

currency loan 
Exchange loss on payables on 

purchase of utility plant 
Amortization for the year 

Balance at ending 

9 -

Year ended December 31, 
1978 1977 

w 8,741,796 

21,639,737 

112,813 
(1,292,696) 

W29 I 201,6.50 

W3,168,858 

5,947,388 

147,372 
(521,822) 

W8,741,796 
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· KOREA ELECTRIC COMPANY 
fA • 

NOTES TO Fl .. NCIAL STATEMENTS 
Years ended December 31, 1978 arid 1977 

(In thousands of Won) 

1. Summary 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 following funds and materials received to finance 
construction of ufility plant; (a) grants from the Government or 
public institutions (b) funds, construction materials or other 
items received from the .industrial cusiomers and (c) customers' 
advances for construction which have become unnecessary for the 
Company to repay under the terms of conttacts·{Note 9). 

During the years 1969 through 1974, 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 charac·.:er of KECO, the Company 
reversed the offset portion of construction grants to utility 
plant, which amounted to W25,931,067. The additional depreciation 
of 1'14,934,727 resulting from the revers!l.l of offset construction 
grants is recorded as retroactive adjustment, thereby resulting 
in a reduction of prev1ously reported unapproprlated retained 
earnings . 

Employees' severance !lability -Employees with more than 
one year of serv1ce are entitled to receive-a-lump-sum payment ----·-· 
upon term1nation of employment. The amount of such benefit is 
based on the length of service, rate of pay and method of 
employment term1nation as prescrlbed 1n the Standard Labor Law 
and compensat1on pol1cy of the Company. Employees' severance 
liab1lity at December 31, 1978 and 1977 should be the amount 
which Would suff1c1ently cover the payment required if all 
eligible employees voluntarily term1nated as of the balance sheet 
date. However, since the Company provides for employees' severance 
liability Wlth only budgeted amounts wh1ch are approved by the 
Government, such !lability has been understated by \'153,330,549 
and 1'145,155,266 as of December 31, 1978 and 1977 Of the under­
stated amount, 1'145,-;1.55,266 and 1'136,495, 5_16 'are applicable to 
prior years, .and the remaining 1'18,175,283 and 1'18,659,750 are 
applicable to the years ended December 31, 1978 and 1977 respec­
tively . 

- 10 -
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KOREA ELEC'f'RIG COMPANY 

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

(In thousands of Won) 

2. Investments 

Investments are comprised of the followings: 

December 31, 

Severance insurance fund 
Dong Hae Electric Co.·, Ltd. 
Ho Nam Electric Co., Ltd.· 
Korea,Nuclear Engineering 

Service Inc. 
Korea Electric Technical 

Service Company 
Other stocks and ~ecu~ities 

W4,;i31,013 
,, 13 '723 

I 

• 91674 

226,410 

1,000,000 
82,610 

W5,853,430 

W3,816,960 
3,723 
9,674 

8,700 

600,000 
753,751 

W5,192,808 

The Company bought 100% of the ~utstanding 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 municipal 
bonds with annual interest rates ranging from-5% to 13.2% per ---·-· 
annum. The severance insurance fund represents funds set aside 
to be paid to the employees upon termination at the stipulated 
amount. · 

• 3. Long-term receivable 

Long-term rece1vable represents the followings: 

Electrification of rural 
and ~ishers' village 
fund loans 

In·stallments receivable 
for sale of land and 
buildings 

- 11 -

December 31, 
1978 1977 

\\'16,956,639 

3,985,128 

W20,941,767 

11'17,710,637 

1,351,405 

W19,062,042 
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KOREA ELECTRIC COMPANY 

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

(In thousands of Won) , 

3. Long-term receivable, continued 

Electrifipation of rural and fishers' village fund loan 
represents the amount borrowed from the Korea Development Bank 
as an electrification of rural and. fish~rs' 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 
receivabie 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 

sheet 
notes 

Notes and account~ receivable a~e stated in the balance 
as net of allowance for doubtful accounts. The details of 
and accounts receivable are as follows: 

Accounts receivable - trade 
1976 and prior years 
1977 
1978 
Accrued interest on 

deliquent accounts and 
others 

Allowance for doubtful 
accounts 

Accounts receivable - non-trade 
Notes receivable 

- 12 -

December 31, 
1978 1977 

w 200,772 
414,133 

54,158,065 

1,089,553 

(231,373) 
55,531,150 

2 ,89E, 905 
92,950 

w 558,031 
38,329,722 

692,691 

(179,683) 
39,400,761 

2,067,899 
17 286 

¥158,623,005 W41,485,946 
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KOREA ELECTRIC COMPANY 

NOTES TO FINANCIAL STATE~IENTS 
Years ended December 31, 1978 and 1977 

(In thousanda of Won) 

5. Common stock 

Authorized common stock is 600,000,000 shares of par 
value W1 thousand. At year-end 1977, the total number of shares 
outstanding was 399,378,732. During 1978, 30,000,000 shares 
were issued fo~ 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 w.hich 352,484,304 shares, 
or 82. 09%, were owned by the Government. '' I 

Under the KECO Act, as amended in 1976, the Government 
has the opt ion to purchase all the outstanding. common stock of the 
Company owned by private investors at par value within 3 years 
(5 years for certain stocks) commencing Jamia.ry 1, 1977. Also, 
the dividend payment for those optionil period was guaranteed 
at a rate of 130% of that of ti~e dep6sit with the maturity 6f 
one year. 

6. Due to Government 

Under the provisions of the KECO Act, dividends applicable 
to the share~ owned by the Government and a certain portion of 
the fixed assets revaluation surplus should . ..bB.. retained in the---·-·· 
due to Government accounts. 

7. Bonds 

The Company had 1ssued from 1970 to 1976 12.6% to 24% 
serial bonds redeemable 1n three annual installments or all 
the third year after a two-year grace period. O'ut of the 1nterest 
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 detalls of the total amount of bonds 1ssued and 
redeemed are as follows: 

- 13 -
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KOREA ELECTRIC COMPANY 

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

(In thousands of Won) 

7. Bonds, continued 

Total amount issued 
Total amount redeemed 
Balance 
Current maturities 

8 .. Long-term debt 

December 31, 
1978 1977 

W98,991,000 
(78,397,379) 
20,593,621 

. (20,593,621) 

W98 , 9_91, 000. 
(68,925,773) 
30,065,227 

(10,169,501) 

.;;,W===~O. W19, 895,726 

Long-term debt is summarized below: 

Domestic currency: 
Korea Development 
Others 

Foreign currency: 

Bank 

Korea Development Bank 
Korea Exchange Bank 
Borrowings through the 

Government 
Commercial loans 

December 31 1978 
·Due within Long-term 

_Total one year portion 

w 390! 702! 3~~5! 765! 279 
---,-,=:-..,...;;5;.:;1~6.;:.3.:;3 1 ! 8 71 

390,754,016 25,767,150 

w 3 6 4 ' !;1_;37_,_.1_()_4, 
49,762 

364,986,866 

6,799,523 1,885,.471 4! 914' 052 
70,040,629 375,365 69,665,264 

155,729,393 6,363,006 149,366,387 
400! 545! 072 58,649,282 341,895,790 
633! 114,617 67,273,124 565,841,493 

W1, 023,868,63,3 ¥193' 040! 274 ¥1930,828,359 

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

Domestic currency 
Foreign currency 

- 14 -
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Amount 

¥1390,702",383. 
6' 799! 523. 

W397,501,906 
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KOREA. ELECTRIC COMPANY 

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

(In thousands of Won) 

8. Long-term debt, continued 

b) Other borrowings ~ Other borrowings in domestic currency 
are comprised of the followings: 

Jeonju City 
Kongju-kun 

Amount 

.W40,803 
10. 830 \ / 

W51 63~ · .. 
• 

c) 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. fro~ 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 principal and interest of .these directly loans are 
guaranteed by the Government. 

U.S .A.: 
AID 
IBRD 
EXIM 
PEFCO 

Canada·: 
EDC 
Royal 

Japan 
ECOP 
OECF 

West Germany: 
KFW 

Asia Development Bank 
United Kingdom: 

Hambros 
Lazard 

Amount 

w 18,545,940 
809,661 

15,111,117 
15,111,117 

48,312,098 
5,658,331 

1,363,925 
688,790, 

.11. 7.95,105 
7,568,039 

14,396,749 
16,368,521 

W155 1 729,393 

- 15 -

Annual Interest 
Rate (%) ---· 
3.5- 6.0 

7.25 
Libor + 2 
Libor + 2 

8.5 
Libor + 2 

5.75 
3.25 

' 

4.75- 5.75 
7.5 - 8.75 

8.5 
(Libor+ 2) - 8.5 
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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: 

Country 

U.S.A. 
Japan 
West Germany 
United Kingdom 
France 
Italy 
Panama 
Switzerland 

Amount 

W117,416,582 
105,030,819 

17,395,273 
73,933,739 
64,570,523 
3,013,821 
4,367,467 

14,816,848 
,;,;,W.;.4 .;.o.;;.o .... ;;.5 4;;.5;;;..!,;, o 7 ~ 

9. Customers' advances for construction 

Annual Interest 
tate (%) 

6.0 -(Prime + 2.25) 
5.25 -(Libor + 2) 
6.0 - 8 
5.5 -(Libor· + 2) 
4.5 -(Libor + 1.75) 
5.75 - 6.0 

Libor + 2 
MTNR + 1. 75 

Custome'rs' advances for construction-represent construc------­
tion costs pald 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 eve~ after the two. or three-year period, is 
to be cred1ted to the construction grants (Note 1). Under the 
Electricity Transmiss10n and Distribution Regulation of the 
Company, however, customers' advances for construction are no 
longer required·from March 15,-1977. 

10. Defence ~nd other taxes 

Und~;r. the prov i's ions of the Law Concerning Rcstr ict ions 
on Tax Exemptions and Reductions, the fompany is exempt from 
income taxes except defence and resident taxes . 
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KOREA ELECTRIC COMPANY 

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

(In thousands cf Won) 

11. Contingent liability 

The financial statements do not include prov1s1ons 
94 compensation claims for electric shock accidents, etc .. 
claims representing law suits in which the comp'any is the 
defendant approximatedW2,950,460 at December31, 1978. 

:. ! 

12. Reclassification and adjustment of 1977 am'ounts 

for 
These 

Certain amounts in the 1977 
been reclassified or adjusted (Note 

financial• statements have 
1) to conform to the 1978 

presentatiori. · I ·, 
I,. 

. -·- ~---

-----
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SUPPLEMENTARY INFORMA'l'ION · 

" 

--·-· 

• 



;e during the year in utility plant accounts are set forth in the following summa1 

Balance.at Durin~ 1978 Balance at Accumulated 
)ec. 31 1 .· .1977 Addition Deduction Dec. 31, 1978 Depreciation Net 

(Note 12) 

464,024,465 w 71,936,894 w 1,829,763 w 534,131,596 W225,899,950 w 308,2: . 

113,218,663 873,987 2,667,845 .111,424, 805. 
! • 

54,386,160 57 ,o: 
\' \ 

99,202,568 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 4,497,608 888,509,541 307' 747,.520 580' 71 

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, 1Jl!LJ364 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 I~) 

1,680,169,755 W853,948 1 189 W370,935,284 W2 1 163!182,660 W469,390
1
581 W1,693 17 

• 

- 19 -
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Cgnstruct:l.on in progress 

The deta11s of this balance are as follows CThousands of 
Wop) : 

Generating plant: 
Kori constructlon work 
Ulsan #4,5,6 construction work 
Asan T/P #1,2 construction work 
Cheongpyong Yang-soo P/P 

construction work 
Young-dong #2 construction work 
Wolsung #1 construction work 
Miscellaneous 

Transmis~ion and substation: 
345 KV transm1ssion and substation 
·construction ·work 

Miscellaneous 

Distributlon: 
All-round office construction work 
Voltage conversion and rural 

electrlfication work 
Miscellaneous 

General facilities: 
.Ail-round office construction work 
Miscellaneous 

Materials and suppl1es 

December 31, 
1978 1977 

W123,731,918 W189,168,729 
64,884,449 30,560,612 
57,166,072 12,682,444 

54,939,034 14,666,939 
43,146,294 4,665,741 

125,639,581 71,507,608 
77,555,184 84,857,899 

547,062,532 408,109,972 

47,606,004 12,773,443 
27,814,200 35,643,577 
75,420,204 48,417,020 

1,432,691 1,541,256 

6,087,765 4,474,383 
12,604,505 9,185,601 
20,124,961 15,201,240 

278,241 387,592 
25 437 99,451 

303 678 - -4-8-7-, 04 3 

\1!642,911,375 \1!472,215,275 

Mater1als and sUpplies of the Company consisted of ~Thousands 
of Won): 

Materials for construction 
and repalrs 

!~~1 01l' for !~~7~:~i$A coa1 ft>t gAne · 
ical supplies and other 

- 20 -
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December 31, 
'1978 l2.72 

W54, 114,687 
11,006,652 
1,686,588 

830,817 

W67,6:J8,744 

W38,437,663 
10,154,063 

3,085,739 
13,026 

)'151,890,491 



;:-t,erm debt accounts are summarized as follows (Thousands of Won): 

crease 

), 943.011 
-

), 943,011 

4,705,877 
4,7os;877 

'0,026,855 
' 9. 90.8 • 076 
!3 ,491, 764 

601 
117 ,'160 

' 20,731 
i3. 565 ,187 

'0,475,275 
•6,837,840 
3,064,477 

:0,880,192 
4,447,066 

8,547 
3,185,752 

l,2 1394 I 385 
)1,293,534 

>9,564,598 

10,507,609 

• 

During 1978 
Ex.cnange 

Loss (Gain) 

w 

212,825 
212,825 

6 
1,623,169 

(3,, 037.954) 
385,544 

1,571, 008 
3.27,889 
869,662 

5,657,614 
2,242,412 
3,368,408 
6,866,353 

2,422)463 
20,557,250 

21,639,737 

. W21 
1
639,737 

Decrease 

W16,337,797 
2,691 

16,340,488 

1,'886,422 

1,886,422 

2,495,515 
,1,261,000 
1,616,669 

92,337 
383,792 
426,415 

6,275,728 

13,251,632 
4,187,851 
5,996,045 
7,694,453 

10,283,736 
1,341,736 

42,755,453 

50,917,603 

¥167 1 258 1 091 

Balance at Current 
Dec. 31,1978, Maturities 

w 390,702,383 W25,765,279 
51,633 

390,754,016 \ 
1,871 

25,767,,150 

o,, 

6,799,523 
'~ \ ' 

1,885,471 
70,040,629 375,365 
76,840,152 ' 2. 260. 836 ·, 

' ' . ' 
49,577,835 2,444,542 
30,765,270 1,188,250 
53,970,429 1,616,666 

2,052,715 113,661 
11,795,105 566,198 

7,568,039 
155,729,393 

433,689 
6,363,006 

117 '416. 582" -18. 614 ,,206 
105,030,819 11,719,839 
17,395,273 6,005,534 
73,933,739 8,030,416 
64,570,523 12,396,568 

3,013,821 1, 33€), 786 
4,367,467 545,933 

14,816,848 
400,545,072 58,649,282 

633,114,617 67,273,124 

1¥1,023,868,633 W93,040 1 274 

6-25 

Long-term 
Portion 

¥1364,937,104 
49 762 

364,986,866' 

4,914,052 
69,665,264 
74,579,316 

47,133,293 
29,577,020 
52,353,763 
1,939,054 

11,228,907 
7,134,350 

149. 36,6. 387 

98,8027376 
93,310,980 
11,389 ,·739 
65,903,323 
52,173,955 
1,677,035 
3,821,534 

14,816,848 
341,895,190 

565,841,493 

1\'930,828!359 
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Sales of electricity 

The following summary shows revenues from sales of electricit-y 
(Thousands of Won): 

Commercial and industrial 
Residential 
Public street lighting 
Other sales to public authorities 
Irrigation 

Power generatlon expenses 

Year ended December 31, 
1978 1977 

¥1425,746,793 
130,628,299 

1,757,875 
51,465.042 
1,974,896 

¥1611,572,905 
\, \ 

¥1.355. 366. 923 
97,334,139 
1,458,703 

46,336,820 
2,821,304 

W503,317,889 

The following summary shows the power generation expenses 
(Thousands of Won): , , 

I,. 

Operation expenses: 
Supervision 
Fuel 
Steam 
Electriclty 
Water for power 
Mise. expenses 
Rent 

Maintenance expenses: 
Superv1s1on 
Structures 
Steam facilitles 
~lectr1c1ty facilities 
Misc. fac1lities 
Reservoirs, dams and waterways 
Machinery and tools 

Depreciation 

- 22 -
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Year ended December 31, 
1978 1977 

w 1,629,982 
283. 911, 929 

2,029,208 
2,721,324 

120,031 
7, 95~297 

65,9Sl 
298,431,752 

142,976 
964 '293 

7. 610,055 
3,81-1,428 
1,844,387 

44,269 
1,567,946 

15 ',985' 354 

43,791 '577 

W358,208,683 

w 385,459 
236,944,022 

1,575,162 
1,499,493 

30,433 
5. 692;-954-·-

46,455 
246,173,978 

149,020 
682,323 

3,972,766 
2,147,776 
1, 042,354 

40' 202 
516,904 

34 439,359 

l\'289,164,682 
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ri&ftsmis~ion and distribution expenses 

The following summary shows the transmission and distri­
bution expenses (Thousands of Won): 

Operation expenses: 
Supervision - operation 
Load dispatching 
Substation expenses 
Overhead line expenses 
Meter expenses 
Customer installation expenses 
Rent 
Misc. transmission expenses 
Misc. distribution expenses 

Maintenance expenses: 
Supervision - maintenance 
St.ructures 
Overhead lines 
Transmission facilities 
Substation facilities 
Vnd.erground' lines 
Lin~ transformers 
Meters 
Misc, facil1t1es 

Depreciation 

- 23 -
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Year ended December 31, · 
1978 1977 

w 948,434 w 549,865 
152,926 230,856 

4,045,655 3,097,436 
. 918 '559 552,550 

529,536 327,354 
1,742,666 1,413,401 

213,000 224,156 
2,811,699 2,058,298 
·7! 589.094 5,603,705 

18,951,569 '14,057,621 

233,486 337,783 
652,081 515,976 

7,703,146 6,554,827 
555,972 511' 790 

1,234,361 '938,440 
87,471 216,450' 

773,025 624 '672 
947,653 ,1,909,297 

4 726,747 142,669 
16,913,942 11,751,904 

-:·-·--· 
23,664,633 20,134,395 

¥159,530,144 ¥145' 943' 920 
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Selling, general and a:dmiaistra t i ve expenses 

The following summary shows the selling, general and 
administrative expenses (Thousands of Won): 

Year ended December 31, 

Salaries 

Severance pay 

Office supplies 

Insurance 

Employees' benefits 

Rent 

Injuries and damages 

Equipment maintenance 

Misc. administrative expenses 

Supervision of sales 

Meter reading expenses 

Meter adjusting expenses 

Sales development 

Collection expenses 

Misc. selling expenses 

Bad debt 

· Public dues and taxes 

Depreciation and amortization 

·- 24 -
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w 

1978 19(7 - -
5,046,~44 

22,523,000 

2,023,339 
' 

10,837 

1,313,,981 

427,085 
I 

487,697 
' ' 
' 255,203 

1,645,845 

1,225,053 

720,662 

885,656 

586,554 

4,950,629 

3,576,394 

211,770 

116,957 

1 ,·565 '928 

W47,572,834 

w 3,845,632 

16,970,290 

1,331,434 

7,429 

823,342 

277 ';318 

118,224 

179,165 

117,888 

613,009 

582 '725 

570,331 

--·-· 715,855 

3,968,420 

3,810,068 

149 '941 

152,995 

1,459,358 

W35,693,424 
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A SUMMARY OF SCOPE OF EXAMINAT!_ON 

s used in the ex·amination 
of the financial statements of Korea IJectric Company or 
year ended December 31, 1978 are summarized below. This examina­
tion· was made in accordance with generally accepted auditing 
standards and d1d not contemplate a detailed inspection of each 
accounting entry or record for the period of the exam1naiion but 
rather 1uch testing as considered necessary in the light of the 
adequact of the 1nternal 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 the ledger balances. Cash balances.on deposit~ with 
the prov1nc1al banks of the National Agricultural Cooperative 
F~deration, the Company's major depositaries, were confirmed by 
letters received directly from the selected banks. 

Notes receivable and accounts receivable 
I ' ' . 

W~ inspected notes receivable on hand and verified 
collections made subsequent to December 31, 1978 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 cust6mers whose balances exceeded W5 
million from tr1al balances of each branch and issued confirm-
·ation. The results of confirmation were satisfactory and all 
differences reported, minor in amounts, wex:.e_eJCplained satisfac;:.::_._, 
t9r1ly and reconc1led Wlth the book balance of lhe Company. 
We also reviewed the collectibility of delinquent account 
balances and concluded that possible losses from delinquent 
accounts would not have a mater1al 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 entr1es 
covering ~be add1tions and disposals of the secur1t1es. We 
tested income earned and d1vidends received on selected invest~ 
ment securitles. 
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Mater1als and suppl1es 

We observed.the annual physical inventory taking on June 
30, 1978 and reviewed the result and the procedures of the 
physical inve.ntory 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 cir'cumstances during our audit period. We made sufficient 
test~ of p~icing to satisfy ourselve~ that the inventories 
are stated at the lower of moving average cost or market. 

Utility plant 

Additions to utility plant accounts during the year were 
tested by reference to invoices, contracts and other supporting 
data to see that they represe.nts amouhts properly added to the 
accounts .. Wr, reviewed the capitalization. policy adopted by the 
Company and made sufficient tests of entries c'overing utility 
pla~t 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 disbursemenw made during -·--
January 1979 to determine if any significant liabilities existed 
at December 31, 1978 ,. other than those included i!l the balance 
sheet at that date. 

Accrued and other ll.abilities 

We tested interest payable by referring to loan agree­
ments and by confirming directly to respective lenders. We made 
tests of taxes, incl~ding taxes payable by referring to related 
tax laws and support1ng 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 equiva~ents 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 Cdmpany and 
by ~eference to minutes of meetings of the Company's board of 
directors and stockholders. The capital amount and the number 
of shares of common stoc,k issued and ciutstnading at balance sheet 
date wa~ confirmed by registration certificat~ issued by Seoul 
Civil Co~rt. We also reviewed the trans,6tions of reserve 
ac6ount~ 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 expense~ were being properly determined 
having regard to the existing system of internal control. In 
addition, certain overall tests of reasonableness of recording 
were performed. 

Cont1ngent liabilities 

We reviewed the minutes of the CompM!y-!-s board of ----
directors and stockholders meetings and long-term contracts and 
'discussed w1th management to see if th~re were any contingent 
liabillties unknown to us. 

Subsequent e-vents 

We rev1ewed 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 th~ 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 fOr the period then 
ended . 
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COMMENTS CONCERNJNG 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 . 
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KOREA ELECTRIC COMPANY 

COMPARATIVE FINANCIAL STATEMENTS 
1974 to 1978. 
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COMPARATIVE BALANCE SHEETS (AUDITED) 
ASSETS 

(In millions of won) 

Year ending December 31 1974 1975 1976 1977 1978 

Utility plant 540,172 737,050 931,105 1,267,892 1,693,791 

Generation plant 311,109 419,412 577,415 676,446 888,510 

Transmission plant 82,413 117,304 175,740 223,296 271,076 

Distr.ibution plant 124,627 170,708 232,644 299,039 342,049 

General facilities 5,;394 6,476 8,687 9,173 18,636 
•1 \ 

Construction in progress 132,119 180,950 ' 296,6158 472,215 642,911 

Less accumulated depreciation 115,490 157,800 360,039 412,277 469,391 

·Investments and Other Assets 29,257 23,645 25;383 25,749 28,371 

Investments 9,184 4,059 4,326 5,193 5,853 

Non-ut.ility 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 60,448 90,473 151,570 162,058 193,304 

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· 39,400 41,486 . 58,623 

Materials and supplies 26,078 33,768 37,025 51,690 6.7,639 

Advances on purchase contracts 10,285 12,924 24,931 22,441 25,31) 

Prepaid expenses 1,788 2,190 2,709 2,509 4,790 

Other current assets 957 3,596 2,374 7,917 12,037 

Deferred Accounts 33,936 (734) 4,508 13,284 30,599 

Development costs 818 155 328 4,518 1,395 
' 

Forei9n exchange loss (profit) 30,882 (2,215) ,3, 169 8,742 29,202 

Other deferred charges 2,236 1,326 1,011 24 2 

Total Assets 663,8.13 850,434 1 '112,566 1,468,984 1,946,065 
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COMf'AAATIVE BALAI'JCE SAEE IS (AUDITED) 
ASSETS 

(In millions of won) 

Year ending December 31 1974 ' 1975 1976 1977 1978 

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

Comr:non stock 93,414 16~.249 331,379 399,379 429,378 

Due to Government 16,198 18,690 20,091 20,091 68,673 

Capital surplus 37,517 61,493 62,352 62:370 62.~90 

Construction grant 5,867 
' 

15,508· 23,275 65,503 90,569 

Retained earnings 11,898 19,677 41,5!/4 80,115 76,730 

Long-term borrowings _and other 377,228 433,730 495,454 657,195 943,304 
debt 

Long·term debt 332,788 389,225 449,434 622,441 930,828 

Bonds 33,466 31,635 29,496 19,896 

Payable on purchase of 3,664 4,228 4,526 3,784 5,621 
utility plant 

Customers' advance.s for 7,310 8,642 11,998 11,074 6,854. 
· construction 

Current liabilities 113,550 124,.570 121,942 158,890 232,333 
-------· 

Notes and accounts payable 37,046 34,848 29,428 45,542 59,985 

Accrued liabilities 5,488 5,582 5,766 8,462 12,134 

Long· term debt due with in 51,474 60,522 60,638 76,707 113,634 
one year 

Withholding and accrUed taxes 14,080 17,322 17,279 7,152 3,098 

Customers' guarantees 431 1,313 1,350 12,464 8,118 

· Other current liabilities 5,031 4,983 7,481 8,563 35,364 

Reserve accounts 8,141 11,517 1,6.509 25,441 42,688 

Employees' severance payment 7,284 10,455 11,914 21,646 35,094 

Special repair 3,205 1,168 3,896 

Auto accidents and fire 857 1,062 1,390 2,627 3,698 
· self-insurance 

• 
· Centingent liabilities 

Total Liabilities 663,813 850,434 1,112,566 1,468,984 1;946,065 
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I •· COMPARATIVE STATEMENT OF INCOME (AUDITED) ·;vf,. •. ,,c,c,, 
,.!(• 

(In millions of. won) :' 
~~ ----

•. 
Year ending December 31 1974 1975 1976 1977 1978 

l 
~ ' Operating revenues 149,799 286,897 385,809 506,035 613,608 .. 
. ·:. 

i· "f 
Sales of electricity 149,188 285,748 384,328 503,318 611,573 t·.>;;\ 

' Other operating revenues 611 1 '149 1,481 2,717 2,035 

Operating expenses 146,012 250,099 330,622 406,905 500,942 

J Power generation 118,918 181 ,46~ 243,221 289,165 ,358,208 

Electricity purchased 16,176 29,249 33)44 36,103 35,631 

Transmission and distribution 11,161 22,992 34,807 45,944 59.,530 

Selling, general, and (243) 16,395 19,250 35,693 47,573 
. administrative 

I ' ' 
Operating profit 3,787 36,798 55,187 99,130 112,666 

Other income (deduction) 547 (21,361) (22,528) (22,446) (41 ,776) 

Interest and dividend income 410 183 873 2,884 2,323 

Government subsidy 21,448 2,981 2,991 2,501 1,804 

Interest expense (19,988) (24,192) (25,065) (25,434) (42,625) 

Other- net (698) {333) 11~.m {2,397) {3.~8j __ 

I nco me before taxes 4,334 15,437 32,659 76,684 70,890 

I nco me taxes 2,216 2,934 8,655 6,619 

Net income 4,334 13,221 29,725 68,029 64,271 

• 1'' 

't; 

• 
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- KOREA ELECTRIC COMPANY 
Projected Income Statements 1979- 1988 

(Unit: Million WOn) 

As of 31 December 1979 '1980 1981 1982 1983 1984 1985 1986 1987 1988 . 

. 

Energy Generated (GWH) 35,922 41;611 48,158 54,801 62,107 70,172 79,126 89,042 99,411 110,954 
Ene•gy Sold (GWH I 31,065 36,173 41,820 47,489 53,823 60,880 68,724 77,422 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 {\Von) 29.36 37.96 39.79 41.73 41.68 41.62 41.56 41.51 41.51 41.51 

I Operating Revenues: 
! Sale of Electricity 911,914 1,372.980 1,664,018 1ft8P99 7-fo,43,287 2,533,885 2,856,475 3.213,901 3,592,054 4,012,844 
' I Other Revenues 5,012 5,254 5,993 6,724 7,531 8,419 9,396 10,466 11,574 12,796 
I 

Total Operating Revenues 916,926 1,378,234 1,670,01\... 1,986,523 2,250,818~.12.542,304 ,2,865,871 3,224,367 3,61'1!\28 4,025,641 
Operating Expenses: .. 

-
Generation 517,714 . 740,313 860,663 967,748 1,012,955 1,048.208 1,137,888 1,193,719 1,248,304 1,348,302 
Transmission 15,578 18,144 20,783 23,517 26,396 29,560. 33,087 36.999 41,143 45,534 
Distribution 44,152 51.015 57,823 64,745 72,150 80,289 89,321 99,301 109,770 121,023 
Administration and General 62,787 71,904 90,115 69,336 76,632 84,520 !13,219 .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 739,015t ~.004,7831 .t_.J80,5~Ll,l,306~Tl0 ,~ ,417,08~ 1 h,527,137\..h _698,57~!,.~ .846,401 L ,981,317• 12,,170,893 

(Won/kWh Sold) 

I 
23.79 27.7& -·· 28.23 2 •. 52 26.3~ 25.08 24.72 . 23.85 . 22.90 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 1,622,312 1,854,748 I 
Less: Interest Paid 65,587 78,479 117,142 151,595 166,245 187.963 179,884 220,305 243,377 222,979' 
Net Profit Before Tax 112,324 294,973 372,325 530,158 667,488. 827.204 987,416 1,157,661 1,378,935 1,631,769 

Average Net Fixed Assets in 1,361,281 1,704,936 2,068,749 2,460,449 3,249,483 4,236,579 5,310,493 6,563,132 7,462,359 8,450,131 
Operation (Won) . 

Ratios: -· 
Operation Ratio A/(%) 80.60 72.90 ~~-69 65.72 62.96 60.07 59.27 57.26 54.98 53.93 
·Rate of Return 8/(%) 13.07 21.90. 3.66 27.71 25.66 23.96 21.98 21.00 21.74 21.95 

Notes: 

A/ Ratio of Total Operating Expenses to Tot<JI Oper~ting Revenues 
B/ Ratio of Net Profit Before Interest to Average Net Fixed Assets in Operation 

Columns May Not Add Exactly Due tO Rounding · 

I 
I 
. 
' 
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. KOREA ELECTRIC COMPANY 
Projected Cash Flow 1979 -1988 (Unit: Million Won) 

. 

As of 31 December 1979 1980 1981 1982 1983 1984 1985 . 1986 . 1987 1988 

SOURCE OF FUNDS 
Net Income beforP Taxes and Interest 177,911 373,452 489,467 681.753 833,733 1,015,167 1 '167,300 1,377,966 1,622,312 1,854.748 

oe·predation 98.784 123,407 151,160 181,425 228,953 284,559 345,056 413,656 469,705 532,951 
• Total Cash Generated from Operations 276,695 496,859 640,627 863,178 1,062,686 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 19,730 20,229 20,617 21,604 22,446 24,386 24,275 
• Borrowings 687,299 752,964 703,772 639,277 725,420 502,616 482,603 480,856 480,980 476,398 

Foreign Currency 301,546 342,301 426,382 447,116 540,749 491,569 482,603 480,856 480,980 476,398 
Domestic Borrowings 385.753 410,663 277,390 192,161 184,671 11,047 0 0 0 0 

• Stock IssUe 28,700 50,000 50,000 50,000 50,000 50,000 50.000 50,000 50,000 50,000 
• Government Subsides 503 - - - - - - - - -
• Others 126,272 69,974 88,060 66,357 78,677 109,850 141,008 190,161 240,539 280,468 

TOTAL SOURCES . 1 '135,375 1,385,148 1,498,587 1,638,543 1,937,012 1,982,809 2,207,471 2,535,085 2,887,922 3,218,840 

APPLICATION OF FUNDS 
• Capital .Expenditure for Canst. 795,325 1 ,003,100 1,109,379 1,124,101 1,314,597 1,298,450 1,324.500 1,513,952 1,502,466 1,543.797 

Generation 585,657 761,301 826,879 835,323 936,112 841,100 769,483 835,575 886,911 881,404 
TID 175,407 208,062 237,869 240,406 290,771 328,150 371,440 419,968 351,892 393,247 

; Other Facilities 11,184 25,000 25,000 30,000 30,000 '30,000 30,000 30,000 40,000 40,000 
Nuclear Fuel 23,077 10,737 19,631 18,372 57.714 99,200 153,577 228,409 223,663 229,146 

• Total Interest and Amortization 200,646 210,4~0 329,576 461,793 571,472 631,562 709,648 761,635 745,839 707,120 
(Debt Service) 
Interest . 65,587 78,479 1117,142 151,595 166,245 187,963 179,884 220,305 243,377 222,979 

Foreign Loans 22,290 22,752 ~9,405 48,395 60,759· 83,555 !J5,704 .. 153,238 194,499 189,255 
Domestic Loans 43,297 55,727 7,737 103,200 105,486 .. 104,408 . ..84,179 67,067 48,878 33,724 

Amortization 135,059 131,981 212,434 310,198 405,227 443,599 529,764 541,330 502,462 484,141 
Foreign Loans 61,201 91,843 90,418 105,988 169,164 210,935 272,470 331;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) 18,593 5,087 2,544 - - - - - - -
• Government Subsidies 503 - - - - - - - - -
• Others 109,076 137,003 57;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 2,887,922 ,3,218,840 I 

' 
Note: Columns May Not Add Exactly Due To Rounding 

\ 

I 
' 
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- DEBT SERVICE COVERAGE RATIO 

(UNIT: Million Wo I 
--

Classification Year 1979 1980 . 1981 1982 1983 1984 1985 1986 1987 1988 

Net Income After Tax 101,092 265.476 372,325 530,158 667,488 827,204 987.416 1,157,661 1,378,935 1,631.7 9 
Interest Charge 65,587 78.478 117,142 151,595 166,245 187,963 179,884 220,305 243,377 222,9 9 
Depreciation 98,784 123.407 151,160 181,425 228,953 284,559 345,056 413,656 469.705 532.9 1 

Subtotal (A) 265,463 .467,361 640.627 I 863,177 1,062,686 1,299.727 1,512;356 1.791,622 2,092,016 2,387,6 9 
Principal Reimbursement 135,059 131,981 212,434 310,198 405,227 443,599 529,764 541,330 502.462 484,1 1 
Interest for Construction 61,204 105,930 134,922 I 168,681 178.457 182,502 184,367 131,046 97,941 114,4 2 
Interest Charge 65.587 ]8,479 117,142 151,595 166,245 187,963 179,884 220,305 243.377 222.9 9 

Subtotal 18) 261,849 316,390 464.497 630.474 749,929 814,063 894,015 892,680 843,779 821,5 2 
Debt Service Coverage R, {A/B) 1.0138 1.4772 1.3792 1.3691 1.4170 1.5966 1.6916 2.0070 2.4793 2.91) 2 

Note. Columns May Not Add Exactly Cue To Ro!..onding 

-
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APPENDIX A 

PROJ.ECT 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. 

A:1 SITE DESCRIPTION 

A.1.1 GENERAL 

I ' 

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, seismologv, 
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 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 Republic of Korea. Gyaema is 
approximately 60 kilometers northwest of Gwanju City. Latitude and longitude of the site 
are 35° 25'N and 12.9° 25'E, respectively. 

A.1.3 ACCESSIBILITY 

The nearest .airport from the s,ite 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 barge's to 3000 tons capacity. It is anticipated that major equipment 
will be delivered by barge. 



APPENDIX A 

PROJECT DESCRIPTION 

Cost eva.luations 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. 

A.1 SITE DESCRIPTION 

A.1.1 GENERAL 

Investigation of potential nuclear power plant sites in Korea has ~~ntinued since 1968. Six· 
teen sites have been studied with respect to accessibility, topography, geology, seismologv, 
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 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 Republic of Korea. Gyaema is 
approximately 60 kilometers r:1orthwest of Gwanju City. Latitude and longitude of the >ite 
are 35° 25'N and 129° 25'E, respectively. 

A.1.3 ACCESSIBILITY 
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The Gyaema site is on District Road, 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 55 km southeast, allowing freight service for the area. At its closest approach, this 
' line passes about 55 km southeast of the Gyaema site. 

A.1.4 SITE GEOLOGY 
\ 

The Gyaema site is located within the Hanland physiographic divi'sion of Korea (Figure A.l-2). 
Hanland has been further subdivided int~ three regions which are,, f,rom north to south: 
Gyeonggi, Ogcheon Taebaeksan, and Gyeongsan·g. The Gyaema sit~'iies 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.1-3 is a general 
geology map of Korea. · 

Relief in the Ogcheon Taebaekson region increases westward as the region changes' from su.b· 
·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 tidal lowland and, westward, 
there are a series of small, near·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 metamorphics and 
intrusives. 

Geologic conditions underlying the site are known from the borings 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 volcanics. 

Recommended Dynamic Engineering Parameters of Foundation Rock Materials 

Quality Symbol Determined Value 

· Shear Velocity Vs 1,900 m/sec ± 10% 
Compressional Velocity Vp 3,800 m/sec ± 10% 
Poisson's Ratio v 0.33 
Mass Density p 270 kg-sec2fm4 
Shear Modu Ius G 9. 7 X 104 kg/cm2 ±20% 
Young's Modulus E 2.69 X 1 o5 kg/cm2 ±20% 



r--------,~-------,43 

' 42 

41 

~"'\) 
'-"'"\ 

~"' ~ c,!S-'(.; 40 -
39 

PALEO· 

KOREA 

. 38 

37 

36 

--·-
35 

34 

~--~~--~~--~----~-----L-----L----~33 
125 126 127 128 129 

A-4 

130 

KOREA ELECTRIC COMPANY 
KOREA NUCLEAR 

UNITS 7 & 8 

MAJOR PHYSIOGRAPHIC 
DIVISIONS •F KOREA 

FIGURE A~ 1-2 



ULLUNG·DO • 

SCALE 1: 2,000,000 

0 20 40 80 120 160KM ---
IJOO 1310 

KOREA ELECTRIC COMPANY 
KOREA NUCLEAR 

UNITS 7 & 8 

GEOLOGIC MAP OF KOREA 

FIGURE A.l-;3 

A-5 

I 
i 



I 

~ 
Ill 
~ 
~ 

TERTIARY 

KYONGSANG SYSTEM 

liAIOONG SYSTEM 

PYONGAN SYSTEM 

CHOSUN SYSTEM 

SANGWON SYSTEM 

LEGEND 

YELLOW SEA 

} TERTIARY 

} UPPER JURASSIC-CRETACEOUS 

} LOWER·MIDOLE JURASSIC 

} 
UPPER 
CARBONIFEROUS· TRIASSIC 

} CAMBRO· ORDOVICIAN 

} PROTEROZOIC • 8 
Iii! 
EJJ 
I1IID 

GRANITE GNEISS SYSTEM } 
ARCHEOZOIC 

CRYSTALLINE SCHIST SYSTEM 

BASALT 

RYOLI'TE II TRACHYTE 

~ PORPHYRY 

~ GRANITE 

~ GABBRO 

~ SCHISTOSE GRANTE 

} QUATERNARY, TERTIARY 

} TERTIARY 

CRETACEOUS 

} JURASSIC 
Clll 



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: 

Highest high-water level 

High water level 
Spring tide· 
Mean tide 
Neap tide 

Mean water level 

Low water level 
Neap tide 
Mean tide 
Spring tide 

Lowest low-water level 

+3.246 meters 

+2.645 meters 
+1.872 meters, 
+1.099 meters 

-0.109 meters 

-1.317 meters 
-2.09 meters 
-2.863 meters 

-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 31.7 
8 25 31.5 
9 25 31.5 

10 20 32.0 
11 15 32.3 
12 11 32.3 

Mean 14 32.0 

A-7 
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Maximum annual precipitation and maximum 24-hour rainfall at three locations on the shore 
near the site are: 

Location 

Kwangju 

Chonju 

Yeongkwang 

A.1.7 OCEANOGRAPHY 

Maximum 
Annual 

Precipitation 

178 em 

164 em 

152 em 

Maximum 
1 Hour 
Rainfall 

69 mm 

110 mm 

51 mm 

Average 
4nnual 

Precipitation 

122 em 

\ 124 em 

117 em 
\, i· 

.. 

The site faces outward to the West Sea. Although the sea mud in the Korean waters extends 
as the southern part of the West Sea, the sea bed on the far side 'formed the mud with its 
depth ranging from 5 to 80 meters. 

Currents of the West Sea have a reversed character; the major 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 

A.2.1 ESSENTIAL PLANT FEATURES 

Each unit of the nuclear power plant will consist of a liqb.t-water cooled and moderated 
r~actor and a t!!rbjne-generator, together with necessary supporting ·auxiliary equipment. 
Reactor buildings, turbine 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 iruccardance with angHcahle regujrements 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 
equipment, 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 plan'!. Nonradioactive steam for the turbine-generator is generated by the 
reactor coolant in shell and tube heat exchangers. Westinghouse will supply the NSSS equipment. 

A-8 



In order to limit the effects of accidentally releasing substantial po1tio11s of fissiofl proet~ets 
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 result. from a sudden release of mass and energy frotn the reactor coolant system 
due to a rupture of the rnain reactor coolant piping (Design Bas.is Accident). 

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

• Chemical and volume control system 

• Reactor shutdown system 

• Spent fuel storage pool cooling and purification system 

• Fuel handling and transrer system 

• Sampling system 

• Component cooling water system 

• Service water system 

• Radioactive waste collecting and disposal system 

• 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 Accident. The engineered safety features system 
will perform the following functions: -- -- •· 

• Render the reactor subcritical 

• Isolate the reactor containment 

• Remove heat from the reactor containment 

• Remove heat from the reactor core 

A standby power supply is provided to insure a reliable backup power source for operating 
th,ese al')d other essential plant systems. 

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 description for the steam supply 
system of pressurized water reactors is included below. 

Reactor 

The reactor, using purified common water for the coolant and moderator, consists of a 
carbon steel reactorvessel 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 uo, fuel pellets, clad with zircaloy and supported by stainless steel 
internals and guides. The reactor core is designed for a thermal output of 2775 MWt. When 
the reactor coolant pump heat input ot' 10 MWt is added to the;core output, the resulting 
warranted NSSS output is 2785 MWt. ' 

I ' 

. Reactor Coolant System 
I ' 

' The reactor coolant system (RCS) uses pressurized ordinary light water to transport heat 
· -from the reactor core to the steam generators via closed loops. 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 
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 contams a vertical shell-and-tube steam generator. IlL __ _ 
addition, a PJJ:S511'iii' i& connected to one laaQ. to maintain the RCS pressure during steady-
state operation. In 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). A 
simplified diagram of the PWR plant flow is shown in Figure A.2-4. 

> 

Reactor Auxiliary Systems 

The auxiliary systems may be divided int9 three general categories: 

• Systems necessary for normal plant operation including startup 
• 

• 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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A. Chemical and Volume Control System 

The chemical and volume control system operates continuously during normal oper· 
ation, as well as during startup, shutdown, and refueling. Water is removed from the 
reactor and is coo!ed, 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 wa.ter 
invetltory 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. 

B. 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 ceo led. by the component cooling water system. For reactor cooldown, 
· the turbine bypas~ is actuated to divert a portion of the steam flow directly to the 

condenser. '" 
;'. ,,,. 

C. Spent-Fuel Storage Pool Cooling and Purification System 

The spent-fuel storage pool cooling system dissipates_d.e.Q<l.Y 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 coolar.t system, filters 
or demineralizes a portion of water to remove impurities, 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 an·e 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. 

D. Fuel Hand I ing and Transfer System 

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 ls 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. 

E. 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. 
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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 equipmen~ 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. 

:, I 

G. Service Water System - • 

The servi.ce water system provides cooling functions that range from non-safety­
related, purely operationally oriented functions to purely safety-oriented functions. 
As a result, the service water system has both plant operational and safety functions. 

H. Radioactive Waste Collection and Disposal System 

The radioactive waste collection and disposal system collects and processes all 
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 previt!e-for _immediate high --- ---
dilution. Solid wastes are packed in drums and Stored in a waste storage area 
prior to removal frorn 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 an'd shutdown system, 
and standby power systems, are canifu lly chosen to provide a ~afe, stable, and reliable plant. 
The potentially undesirable consequences of accidents leading to the release of substantial 
portions of the fission products from a nuclear reactor, however, require provisions for 
limiting the effects of such accidents. A reliable containment completely enveloping the 
reactor. system is provided for this purpose. 

For purposes of safety analysis, the containment is designed to withstand the temperature 
and presswe 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. 
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Furthermore, the containment is designed. to maintain its integrity co.nsistent 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 (pril)'lary) 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 effe.cts 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. 

A.2.5 TURBINE-GENERATOR PLANT 

Saturated steam supplied by ,light·w~ter 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 1 BOO rpm. The low-speed design allows a large last-stage · · 
bucket annulus area with modest tip speed, 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-rehe'aters, moisture removal buckets, and casing traps 
for BWR and PWR turbine units. 

To provide operating flexibility, and to protect the reactor against_overpressure under 
abnormal operating conditions, a IJilot-actuated pressure relief.system.dumps steam to the 
condenser and atmosphere . 

The turbine is a tandem compol)nd six-flow 1 BOO-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 lubricating 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 auxiliary equipment in a conventional power 
station. The electrical power output of this plant will be fed into KECO's system over two 
double-circuit transmission lines: ohe to Haeundae s'ubstation, and the other to Sinpohang 
substation. Power lor 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 plant 
items for each unit are described below: 

I' I ' 

A. Generator 

900 tci 1,000 MVA gross, 22 kV, 60Hz, 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 cooling equipment. · 

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 energized from the 22-kV generator main leads. 
The capacity is based on power required for continuous full-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 simultaneou.sly 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 dowri 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 

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

As shown . .in Figure A.2-5, 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 System and Equipment 

The electrical power supply for the nuc.lear 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: 

• An adequate power source for normal cooling wateF-pttmping and other auxiliary--- -· · 
loads 

o The most reliable power source in accordance with USN RC criteria to supply 
cooling water during a shutdown 

o Means of providing adequate cooling water. during a transient period of shutdown 

• Safety devices that are highly sensitive, accurate, and of the fail-safe type, which 
will shut down the reactor in a(l emergency 

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

A. 345-kV System 

Two double-circuit transmission lines connect- Korea Nuclear Units 7 and 8 with 
two separate substations in KECO'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 remain 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 th!J 
unit auxiliary transformer. If 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 System 

Each generator provides 22-kV output; this supplies power to the unit auxiliary 
transformer for the turbine-generator and input to the main step-up transformer. 

C. Standby Power Source 

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

Nuclear Units 7 and B. 

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 principles given for tbe.srlection 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 
w'ill provide optimum performance for all control and protecti~e equipment under normal and 
adverse conditions. 

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 control system has two objectives: (1) control reactor temperatures so that steam 
output matches turbine-generator requirements; (2) operate the NSSS safely, reliably, and 
economically. 

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,Jhe nuclear power plant control room contains the operating and information 

nd monitor lant s stems during normal and emergency 

\ 

The control room contains manual and aptgmatic controls and setpoint adjustments to moni­
tor the reactor, important reactor-auxiliaries, the feedwater-steam qircuit, the turbine, the 
generator, and the auxiliary power equipment. 

Controls· and instr\Jmentation 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 f~rthe 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 plant are described in the following 
paragraphs. 

Reactor Control and Regulating System 

The reactor control system is designed to follow load changesastney occur at the turbine. --.--­
All reactor power level changes are made by control 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 (T ref) that corresponds to the 
reactor power level required to meet the turbine demand. 

The reactor coolant average temperature control program performs the following functions: 

• Maintains a programmed reactor coolant temperature setpoint (T ref) 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 



The control system has two objectives: ·(1) control reactor temperatures so that steam 
output matches turbine-generator requirements; (2) operate the NSSS safely, reliably, and 
economically. 

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 control and moni.tor 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 circuit, 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 plant 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 adjustments. The control system 
automatically adjusts the power. level of the reactor to match the power demanded by the 
turbine. The turbine toad determines a reference temperature (T ref) that corresponds to the 
reactor power level required to meet the turbine demand .. 

The reactor coolant average temperature control program performs the following functions: 

• Maintains a programmed reactor coolant temperature setpoint (T ref) 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 for various phases of reactor operating and 
shutdown conditions . .It also provides a secondary control function by indicating reactor 
status during startup and power operation. · 

The nuclear instrumentation system monitors reactor power from the source range through 
the intermediate range up to 120% of full power output. Thermal neutron flux detectors 
in instrument wells in tl"¥! primary shield adjacent to the reactor vessel provide indication, 
control, and alarm signals for reactor operation and protection. 

Reacto·r Protection System 

The reactor protection system monitors the plant for abnormal c~nditions, alerts 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 variotJs 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 
analog protection channels, and that contain the logic needed to initiate reactor trips. 

the 

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 (NSSSI and balance of plant 
(BOP) performance variables, and a way to conveniently present 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 Control 

The main turbine-generator control system will be designed for base load or load-following 
operatio'ns. 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 without causing a reactor trip and without steam 
release to 'the atmosphere . 

. The turbine control system provides turbine protection during conditio'ns 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 

Nuclear power plant design incorporates a number of Engineered Safety Features (ESF) that 
protect both the public and operating personnel from radiatton 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 consequences 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 immec!latQ,_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-atmospheric within 24 hours, thereby reducing the driving potential for fission product 
' escape. 

In addition, ESF prevent 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 continuously 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 a'n accident is another ESF 
function. In this environment, the plant operators take the necessary actions to maintain 
the plant 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: 

• High-pressure injection system 

• Core flooding system 

• Low-pressure injection 

• Containment spray system 

• Containment cooling system 

• Containment isolation system 

• Combustible gas control system 

• Habitability systems 

A.2.9 STRUCTURAL DESIGN 

. \ 

I' I ·. 

\ ' ',. 

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 Constructio!l (AISC). American 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 I or Non-Category I. 

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

• The integrity of the reactor coola'nt pressure boundary 

• The c.apability 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 to the guideline exposures 
shown in 10 CFR 100: 
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Category I structures, components, and systems are designed to withstand the Safe Shutdown 
Earthquake (SSE) and other applicable loads without loss of function. Category I structures 
are sufficiently isolated or protected from other structures to ensure that their integrity is 
maintained at all times. 

Non·Category I components (and their supporting structures), whose collapse could result in . ' 
loss of required function through impact or flooding of Category I 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 ver~ical accelerations will be assumed to act simultaneously. 

' 0 

Currently, the two intensities of design earthquakes in the U.S. are designated as: 

• Operating Basis Earthquake (OBE) 

• Safe Shutdown Earthquake (SSE) 

The Operating Basis Earthquake is that earthquake which, considering the regional and local 
geology and seismology and specific 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 witbouLundue 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 I 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 fuel cycle 
costs. 

-
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A.3.2 FUEL COST 

A. Method 

The first core fuel fabrication for nuclear Units 7 and 8 will be purchased from 
Westinghouse, nuclear s.team 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 UF5, isotopic enrichment, 
reconversion to U02, fabrication, and shipment of 'fuel to the plant site. 

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

B. Fuel-Cycle Cost Data 

J3~sed on standard PWR fuel management data and cost projection for standard 
PWR fuel, the fuel cycle cost data haye been 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 plant startup 
referenced to March 31.. 1986 (Unit 7). The projected prices Torvarious 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).-Tire-resfllts ef tR9Ge calculations with escalation are 
summarized in Table. A3-5. 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 ~apacity Factor 
Year % 

1 60 

2 ~"" 
3 to 10 @ 
11 to 20 Q ) . 
21 to 25 70 

A-30 



Table A.3-2 
CORE DESIGN PARAMETERS 

Item • Parameter . 

Core Thermal Power (MWt) 2,775 

Power Level, (Net) (MWe) 937 

Plant Efficiency (%) \ 
33.8 

( -
Station Heat Rate (Stu/kWh) 10,011 

Initial Core Loading (metriG tonne U) 
\, 

(66.507) . • 
Fuel Enrichment When Charged into 

' Reactor (%) 

1st core 
I 

2.36 ' 
Equilibrium core ' 

.. 3.13 

Fuel Enrichment when Discharged from 
Reactor(%) 

1st core 0.71 

Equilibrium core 0.69 

Average Fuel Exposure (MWD/metric -- -· 
tonne U) 

1st core 23,629 

Equilibrium core 35,887 

Plutonium Concentration in Discharged 
Fuel (g/kg U) 

1st core 5.44 

Equilibrium core 6.43 

Fuel Management Program • 1/3 ' 
(fraction of core replaced during 
annual refueling outage) 
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Notes: 

T~ble A.3·3 
FUEL-CYCLE COST PARAMETERS 

Item 

Lead- Lag Time {1 l {days) 

U308 Procure 

Ship and convert to U F 6 

Enrich 

·Fabricate 

Ship to site, store{2) 

Spent-fuel cooling 

Losses{3) {%) 

U·conversion 

U fabrication 

Parameter .. 

90 

60 

90 

120 

150 
' 

180 

0.5 

0.75. 

{ 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 included in fuel price calculations. 

A.3.3 FUEL SCHEDULE 

TM fuel schedule for Unit 7 is given in Table A.3·6, arid 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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PROJECTED FUEL-CYCLE COST DATA(1) 

' u3o8 Conversion Enrichmentl2) 
Year ($/I b) ($/kg U) ($/kgSWU) 

1979 
1980 

. 

1981 
1982 
1983 ' 

1984 
1985 
1986 

1996 
1997 
1998 
1999 

Esc a-
lation 
(%/yr) 5 .. 0 6.0 10.0 

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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Fabrication 
Including 
Shipping 
($/kg U) 

, I 

7.0 
--

Disposal of 
Spent Fuell3) 

($/kg U) 

-

7.0 
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Table A.3-5 
LEVELIZED FUEL-CYCLE COSTS. 

Item . PWR, Escalated 

Unit 7 UnitS 

Thermal Output (MWt) 2785 2785 

Electric Output (MWe) (Gross) 997 997 

Levelized Date Mar. 31, 1986 Mar. 31, 1987 
.. 

Total Present Worth, of Fuel Costs 868.244 919.145 
($ Million) 

Total Present Worth of Energy 
(1012 Btu) 

597.305 597.305 

Unit Levelized Fuel Cost 145.36 153.88 
(¢/MMBtu) 

. 

Table A.3-6 
UNIT 7 FUEL SCHEDULE 

I~ 
u3oa 

Purchase 
(Conversion Enrichment Fabrication Operation Operation 

Start) Start Ending Start Ending h 
' .. 

1A/1B 

2A/2B 
.• 

3A/3B 

4A/4B 
' 

6A/5B 

6A/6B 
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Table A.3·7 
UNIT 8 FUEL SCHEDULE 

~ 
u3os 

Purchase 
(Conversion Enrichment 1 . Fabrication Operation Operation 

Start) Start Ending Start Ending h 

1A/1B 

2A/2B \ 

3A/3B 

4A/4B 

5A/5B 

6A/6B 

A.4 PROJECT SCHEDULE '\ ! 

(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 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-construction manager (EC). 

Major equipment such as the NSSS and T /G will be purchased under firm price supply-only 
b.asis. Construction will be performed based on competitively bid, fixed price, and reimburs­
able subcontracts. 

All engineering and design of the balance of plant, and procurement of equipment and 
ma.terials including the condensing, feedwater, and extraction systems, as well as controls, 
piping, and pedestal work, will be performed.by the EC organization. The erection and 
installation 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 gffice handle the sgecjal-
____. r -

!zed actiyjtjes involved in planning, construction, and operation of nucleat power plants. 

' 
Responsibilities of these and other departments involved in this project are as follows: 

Nuclear Power Planning Department 

Manager of the Nuclear Power Planning Department has the following duties and responsibilites: 

• Long-range nuclear power development program . . 
• Type and unit size selection 

• Technical and economic feasibility studies and loan application report 
' ' ' .. 

• Foreign financing 

• Overseas pror.urement of permanent plant and other equipmen,t and materials 

• Fuel procurement in cooperation with Nuclear Power Generating Department 

• Training of nuclear personnel 

Nuclear Construction Department 

This department is charged with the following responsibilities: 

• Coordination of project engineering and design activi'ty with Engineer/Manager 
(and/or major contractor) 

• Regulating flow of manpower and construction equipment during construction 
period 

• Administrative and contractual procedures 

• Coordination of jobsite and offsite project activitie& 

• Design of foundation and certain civil structures 

• Review of civil and architectural contracts by local contractors 

• Equipment and shop drawing approval, and inspection and delivery expediting 

• Planning and scheduling of overall project 

• Review of power ,Plant layout and design 

• Review of equipment specifications 

A-37 



• 

Nuclear Power Generating Department 

This department has the following responsibilities: 

• . Operation and maintenance of nuclear power plants 

• Legislative and regulatory procedure 

• Nuclear safety and health physics 

• Fuel management 

Quality Assurance Office 

• Quality assurance 

• Quality control 

·Construction Site 

The Superintendent of the Construction Site has the following responsibilities: 

• Supervision of construction methods and unloading and lifting of heavy 
equipment 

• Supervision of civil and architectural work performed £Y~al contractors 

• ·. Field engineering and quality control 

• Local procurement 

• Jobsite administrative management 

• Installation of mechanical and electrical equipment 

• Quality assurance 

Transmission and Substation Department 

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 study 

• Land acquisition in cooperation with Property Custody Department 



• 

A.5.2 ENGINEER-CONSTRUCTION MANAGEMENT 

The EC Project Management Team will plan, organize, direct, and control project operations, 
and provide for participation and training of KECO and other Korean personnel. 

Summary scope definition for. the "component" approach is presented below under eight 
project groups: 

Project Management 

Engineering · 

Procurement 

Construction Managemeht 

PROJECT MANAGEMENT 

Preoperational Testing and Startup Assistance 
\ 

Oualitv.Assurance 

Cost/Scnedu le Sery,i~es 

Finance/ Administration 

I I ' . 

· 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 preliminary organization chart for the EC is 
given In Figure A..5·1. 

To accomplish successful project completion, the Project Man<l.Q~ill participate in, and 
direct the following activities: 

• Definition of the project scope and needed services consisting of the following 
elements: 

Development of a Project Plan 

Selection and implem.entation 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 

• Contract definition and administration 

• Coordination between KECO, 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 management 

ENGINEERING 

The EC, as KECO's Engineer, will perform the planning, organizing, and executing of the 
design and engineering work for the Korea Nuclear Units 7 and 8. 

The services to be perfdrmed comprise architectural, civil/structu'ral, nuclear/environmental, 
mechanical, instrumentation and control systems, plant design, electrical engineering, ·and 
design work for the project. · ' · 

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 

• Preliminary design of the power plant 

• Detailed design engineering of the power block consisting of the following 
structures: 

• 

• 

• 

• 
• 

Reactor Building 

Auxiliary Building 

Fuel. Storage Building 

Turbine Building 

Control Building 

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

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

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

Licensing support to KECO and preparation of licensing documents 

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 

• Detailed design and engineering of non-Sefsmic Category I systems structures 
outside. the power block 

• Detailing of non-Seismic Category I small piping, supports and raceways in the 
power block 

• Material takeoffs 

• Preparation of specifications, bills of material, and evaluation of bids for procure· 
ment in Korea 

• Liaison with KECO and construction at the jobsite 
' ' 

• lmplement?tion 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. 

T e EC will provide procurement services encompassing the fOllowing activities: 

• Purchasing of miscellaneous materials and equipment and the contracting of the 
more complex equipment and services 

• Expediting of suppliers' efforts to assist suppliers in meeting contract sch~dules 

Quality suryeillargg tct_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 jo.bsite in Korea. Home office construction planning and 
scheduling 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 implement the overall field construction program . 
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PREOPERATIONAL .TESTING AND STARTUP ASSISTAN~!;. 

From job inception to commencement of field activities, the EC will provide direction and 
assistance to KECO in the preparation of the startup portion schedule, system test index, 
preoperational test procedures, detailed startup schedules, and monitoring of project design 
for cleaning a·nd testing provisions. 

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 engin.eers will instruct KECO 
personnel in the home office and jobsite phases of the startup operation. 

QUALITY ASSURANCE \ ~ \ ; 

EC will provide the following quality assurance services for the Korea Nuclear Units 7 
and 8: 

I ' 
' 

• 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 engineering, 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 control. 

COST CONTROL 

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

SCHEDULE CONTROL 

The following project schedules will be prepared and controlled during the course of the 
project: 

• Milestone Summary Schedule. This is a total project schedule which includes 
engineering, procurement, construction'al)d startup. The schedule establishes the 
constraints for all other project schedules. 
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• PSAR. and FSAR Schedules. 

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

• Construction Detailed Schedule 

• Construction Contract Bid Package Schedules 

• Contractor's Performance Schedules 

• Six·Month Rolling Schedule 

• Startup Summary 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 following 
commodities: 

• Piping, hangers, and valves 

• Electrical items including wire and cable, connections, trays and conduits, and 
equipment 

• Civil/structural items including forms, rebar, embeddedmetal, and concrete 

• Mechanical equipment 

• Instrumentation 

Fl NANCE/ADMINISTRATION 

..IR8 EC:,,r.lill 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 

• Preparation of bj!!jnqs 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 administrative costs and schedules, 
preparation of financial forecasts, and cost records 

• Assistance to subcontractors and vendors by providing cost data, monitoring 
progress payments, and processing claims 

1 

A.5.3 PLANNING I, t 

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. Overseas· Bechtel Incorporated was 
engaged to supply the following services: 

. ~ -
,I ,.~V'IJ. ot- • r~:r.a~~da:~r~is~:g~i~edra~~rd~~u:~~~~~~tn~~~~:.r :~~a:rs~~~:~a;yi:~:~d :~~lear ;;.r.;.! . . conventional isla rid on an island basis. 

~~ • Establish with KECO the basis for evaluation of the bids. Screen and evaluat~ 
.~. ~~aJ the nuclear steam supply system, nuclear fuel, and turbine-generator proQ_osa~ 
~. rJ#Y"·. on a component basis and the nuclear island and CO.!JV~ional island proposal. -· --. _ . 

~ ~ . "'! tl • Provide tecbnical assistance during negotiation and preparation of contracts with 
. J e suppliers. 
~1'1 ~ i ..... 
~·, 
~J. 

• 

• Assist in preparation of the Financial memorandum :!::_oan Application" for 
Korea Nuclear Units 7 and 8 and prepare nuclear plant cost data and economic 
data. -. 

• Prepare the overall Project Quality Program Plan, which covers quality assurance 
requireme.nts 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 pa.ttern of KECO and prepare, with 
assistance from KECO, the preliminary outline of the Project Procedures and the 
Division of Responsibility for exercising control over Project Implementation.· 

• · Undertake planning and preliminary work to identify critical areas associated with 
Project Implementation. 

A.6 PROJECT OPERATION 

KI;CO plant operation is carried out by the Nuclear Generating Department. This depart· 
ment cons·ists of eight sections: one provides instrument maintenance; five provide actual 
plant operation; one provides training; and one provides general support services. 

(Later) 

BY KECO 
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APPENDIX B 
KOREA ELECTRIC COMPANY 

B., HISTORY 

Kor$8 Electric (K ., · ed on Jul ectric Power 
C and Soqth Korea E'ec*ria CaR:lpaov, and placed under 
supervision of the Ministr of Ener y and Resources (MER). KECO is the only electric 
power. utility in Korea; as such, it is responsible or a· aspects of developing, supplying, and 
marketing electric power. With the .exception of.lWo industrial organizations. which own 

.. 8.9% (as of 1978) total generating capac~, KECO p~ovides all :electric generating capa~ity 
"lor Korea. However, all distribution Js pr<)'!]ded by KECO, including surplus capacity from 

t ., ' ~ 

these other sources. • · 

Electric power in Korea predates thi,lmerger by 63 year~. with ,UulJoYJlQ.iJ2.9_QLH.9n§M.Q.g,~--~ 
Electric Company in 1898 by two Americans, H. Cojlbr~'l!J.~d,_ti,~f!,_-~~!~k. The company 

. name was changgd 10 See~:~l El.estdc Compamt in 1Jll§. South Korea Electric Company 
resulted from a series of consolidations starting in 1918. Korea Electric Power Company was 
formed from a series of mergers in 1 943. 

Korea had a total capacity of 1700 MW when liberated from Japan in 1945, 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 1 953), served as a weak · - ·-- .---·· 
base for expansion of desperately needed electric power capacity until after formation of 
KECO in 1961. 

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 expanded system has helped support 
a rapidly expanding economy, but is still lagging behind present and expecteq 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 5·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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8.2 REGULATORY 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 (MCI) 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. 

8.2.1 THE KOREA ELECTRIC COMPANY ACT 

The KECO Act deals principally with management and control of KECO. Nine directors and 
one auditor are elected by the 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 .. 

8.2.2 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 ciTMCI. 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 KECO's activities, approves. 
its advance plans and annual budgets, sets accounting standards (in conjunction with the 
provisions of the KECP Act), and audits KECO operations. 

8.2.3 THE KOREA ELECTRIC COMPANY CHARTER 

The Charter established KECO and declared its purpose to be development of electric power 
resources; generation, traosmission, and distribution of electric power; and conducti.on 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 appliances. The 
Charter also established, among other things, the rights of stockholders, procedures at meet· 
ings, and the power and duties of officers and directors . 
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8.2.4 NUCLEAR POWER ACTS AND REGULATORY AGENCIES 

plants, was pa 
tion Corporation has the authoritv to assl'me from KFCQ the assets and liabilities re atlng to 
construction of nuclear plants, and the rights and duties under contracts relating to construe· 
tion and operation o.f plants. 

I 
So .far, however, the Presidential Decree, which will establish the date of this law's imple· 
mentation and supplement its provisions, has not bee11 issued. There are understood to be 

·no jmmedjate plans for publication of such a decree. i, l · 

~-regylatory agency, the 6epqhljq of Korea Atomjc Eqergy_ Cam91itteq ·fROK 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 prom~tes 
development of nuclear science and technology, as well as peaceful 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 Commi\tee's .functions include not only establishing 
general policy for the national nuclear programs, but also coo.rdioation of activities connecte.d __ _ 
with nuclear ·energy. For example, ROK-AEC may represent Korea on matters related to 
the bilateral agreement concerning civil uses o.f nuclear power between Korea and the USA, 
as well as the agreement concerning cooperation in peaceful uses of nuclear energy. 

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

The Atomic Energy Law of the Republic of Korea became effective on March 11, 1958, and 
has been amended 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 IAEA and the USN RC. 

In summary, K ECO operates within certain governmental authorization and central proce· 
dures for conduct of its business activity, and well defined rules and regulations on nuclear 

. power. 
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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 

Institutions 

Individual 

. Foreigners 

82.09% 

7.38% 

10.52% 

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 in.vested corporation. This will enable the Government to inject 
large sums of capital into KECO and employ its powers of control over KECO without con­
cern 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, Yung Joan, Chairman and President 

Sung, 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 Pres·ident 

Suh, Jheng Oh, Vice President 

Park, Tong Joung, Vice President 

The KECO auditor .is Mr. Lee, Nam Joo. 
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8.5 SERVICE AREA 

KECO's service area includes the entire Republic of Korea, an area of approximately 
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 8.5-1 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-ln (Northwest) 41 

Yong-Dong (Northeast) 10 

Ho-Nam (Southwest) 13 

Yong-Nam (South.east) 36 

---· 
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APPENDIX C 
THE REPU6LIC OF KOREA 

C.1 GENERAL 

IS!rea is a stra!flgjcal!y jmportant 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 Jn World War II, 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)' a'nd the north became 
the so-called People's Democratic Republic of Korea (North Korea). 

In 1948 free elections were held in the south, and on August 15, 1948, ttie Republic of 
Korea was established. ·In 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 agr~ement 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 forms 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 ~q km (35.562 square 
miles). The land is generally mountainous on the east coast and gradually slopes to hills and 
valleys 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 (27.5 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 rom/month (0.07 in./month) and 155.9 rom/month (0.61 in./month), 
respectively. 
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C.3 POPULATION AND CULTURE 

During the 4;ooo 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 Urai-Aitaic 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 official documents were written in Chinese characters. 

Korean is a unique mother language in Korea and English is the first foreign language in 
educational courses. 

As the court religion during the Yi Dynasty (1392-191'0), Confucianism is the. creed most 
pervasive in modern Korean life. Buddhism (introduced in the fourth ·century AD) and 
Christianity (introduced in th'e 17th century) 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 populatio(l density of 371 per sq 
km ( 1,008 per sq mi). Over 40 percent of the population lives in cities which, in ordet of . 
size, include Seoul (the Republic's national capital) 7.8 million, Pusan (the Republic's 
largest port) 2.9 million, Taegu 1.5 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 1977. The composition of employment by 
general categories is: agriculture, forestry and fisheries (41.8%); mining and manufacturing 
(22.4%); social and other services (35.8%); with mining an·d manill!rcturing being the maJor---· 
growth sector. 

The literacy rate of the population over six years of age exceeds 90 percent. 

C.4 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 1960, 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 JohnChang (The Second Republic 1960-1961). 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 achieving peaceful unification of the 
fatherland, which began the Fourth Republic. 

Under the amended constitution, the President, in addition to his other responsibilities, is 
Chairman of the National Security Council. He nas the power to veto new legislatien 

' re war onclude e reaties, dissolve the National Assembly, and issue emer-
QRncv decrees. In 1974, President Park issued our emerg 
superseded by legislation or revoked in the same year. . . 
The President also exercises administrative control over the Government in hi 
,.a,o...o.Ltl:la.St unci . 
appointed by the President with the Prime Minister as Vice Chainnan. 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. fhiSbody 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 irom 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 terins. 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 t~ 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 
troops 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 ha,s the final power to review 
the constitutionality or legality of laws, administrative decrees; 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 appoin.ted by the 
President and confirmed by the National Assembly. Other Supreme Court Justices are 
nominated by the Chief Justice and appointed by the President. 

The Constitution also establishes a Constitution Committee consisting of nine members 
appointed by the President (three nominated by the National 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 Supteme Court, impeach public officials, 
and dissolve political parties. 

C.4.1 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 with key officials 
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 of the Democratic Republican Party. 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 s~ts forth two general foreign 
policy goals: (1) to strive to maintain world peace internationally, and (2) peaceful unification 
of the fatherland .. The power and responsibility for achieving these results is vested in the 

President. 

.. 
In working toward these goals, the Republic has developed diplomatic and economic 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, FAO, 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·yearplans (1962·1~66, 1967·1971, 1972·1976, 1977·1981). These plans are created by 
the Economic Planning 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 SlJ&cial purpose banks such 
as the Korea Development Bank, and import quotas to protect infant industries. 

C.5.1 GROSS NATIONAL PRODUCT 

' . 

'\ ' 
'' 

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 producing 
developed or developing countries. Real rates of growth averaged 7.7 percent in 1962·66, 
10.5 percent in1967-71, and 12.1 percent in 1972-76, the latter being achieved dur.ing the 
period when oil prices quadrupled and recession hit the world's developeJ economies. 

Real per capita GNP has grown as well. In_ 1971 real GNP in 1975 dollars was $390 versus 
S771 in 1978. It is important to note that the expansion of per-.eapita GNP has been more_ ___ . 

equitably distributed in Korea than in most developing countries. During the early years of 
economic planning ( 1962-1971) more ems:~hasis 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 introducth:m of the Saemaul 
Undong (New Community Movement) by President Park in the early 1970's, more emphasis 
was placed on increasing the income and standard of living of agricultural families. During 
the perioJ 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 ]967 to 19.76, real gross investment increased at 'a rate of 15 per· 
cent while its share of GNP averaged 26 percent O!ler the same period. This figure com­
pares well with other developing 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 mai(JIY grants and soft loans from foreign governments and international organiza­
tions. Since the early 1970's, commercial loans and direct investment have become an 
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Table C.5·1 
GROSS NATIONA.L PRODUCT 

(In billions o(won at current market prices) . 

Item 1971 1972 1973 1974 1975 1976 

Private Consumption 2,337 2,844 3,339 4,703 6,424. 8,507 
Public Consumption 356 438 479 742 1,020 1,499 
Gross Domestic Fixed Capital Formation 730 780 1,169 1,755 2,332 3,152 
Increase in Inventories 76 25 119 347 147 219 
Exports of Goods and Services 514 814 1,578 2,071 2,'748 4,359 
Less Imports of Goods and Services (866) (1,014) (1,740) (2,916) (3,613) (4,595) 
Errors and Omissions 7 (13) (6) 111 180 (6) 
Expenditure on Gross Domestic Product 3,154 3,875 4.939 6,813 9,239 13,135 
Net Factor Income from the Rest of (2) (15) (37) (66) (159) (84) 

the,World ' 
TOTAL GNP 3,152 3,860 4,902 6,747 9,080 13,051 

Gross National Product at Constant 
1975 prices 6,217 6,650 7,712 8,381 9,080 11,016 . 

Percentage Increases of GNP Over 
Previous Year: 

At Current Prices . ,22.5% 27.0% 37.6% 34.6% 43.7% 
At Constant Prices i 7.0% 16.0% 16.7% 8.3% 21.3% 

Population (OOO's) 32,882 33,505 34,103 34,692 35,281 35,860 
Per Capita GNP 
(A) At Current Pri.ces (Won) 95,844 115,207 143,730 194,485 257,372 363,943 
Percent Change from Previous Year 20.2% 24.8% 35.3% 32.3% 41.4% 
(B) At Constant Prices (Won)-(1975) 189,038 198,438 226,155 241,572 257,362 307.195 
Percent Change from Previous Year · . 

5.0% 14.0% 6.8% 6.5% .19.4% 

Source: Bank o.f Korea, Monthly Economic Statistics Volume XXX No.9, and Vol. XXXIII Nos. 1 arid 7. 

I 

I 

1977 1978 

10,400 13,622 
1,989 2,579 
4,421 6,978 

225 72 
5,967 7,585 

(5,967) 8,264 
(280) (268) 

16,754 22,305 
(101) (49) 

16,652 22,256 

12,175 13,693 

27.6% 33.7%· 
10.5% 12.5% 

. 36,436 36,629 

457,021 607,606 
25.6% 32c9% 

334,148 373,829 
8.8% 11.9% 
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increasing and now major component of foreign savings invested in Korea. Nevertheless, 
uomestic savings represent the major and expanding .portion of investment in Korea. In 1962, 
uom~stic 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 structural 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 40 percent of production. Since Korea 
had a limiteJ amOUnt Of arable land and .SCarce mineral reSOUrCe~, I it became Clear that' it 
could not depend on the primary ~ectors 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 inJustry 
toward the capital stock, chemical, anJ 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 rapidly after 1961, exports and imports also expanded with a 

• 

favorable change in the ratio of exports to im.ports (on an f.q,b_._j;@sis) from 36.8 percent i!L _ -·. 
1966 to 85.3 percent in 1973. This favorab·le trend reverseJ when the fourfold oil price 
increase as of late 1973-1974 was implemented. As a result of the oil price and related 
increases in the prices of primary imported commodities, the traJe deficit rose from $566 mil· 
lion in 1973, to $1,937 million in 1974, and $1,671 rnillion 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 million deficit was financeJ 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 amounteJ to $1,458 mil­
liM .. This shrank to a deficit of $213 million in the second half as the economies of the 
developed 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 totalled $4,937,100,000-equal to 4.0 times average monthly imports 
in 1978. · 
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Industry 

1961 

Primary Industries: 
Agriculture, Forestry, & Fishery 119 

Secondary Industries: 
Mining & Quarrying 6 
Manufacturing 40 
Construction 10 

Tertiary Industries: 
Electricity, y.Jater, & Sanitary ServiCes 3 
Transportation, Storage, & 14 

Communications 
Wholesale & Retail Trade 33 
Banking, Insurance, & Real Estate 4 
Ownership of Swellings .. 17 
Public Administration & Defense 20 
Services 28 
Rest of the World 3 

-

GNP at Current Market Prices 297 

• 

Table C.5-2 
INDUSTRIAL ORIGIN OF GNP 

{In billions of won) 

1972 1973 1974 1975 1976 

1,095 1,255 1,687 2,303 2,972 

38 48 71 117 163 
903 1,290 1,892 2,581 3,662 
179 238 303 416 673 

. 

76 85 76 123 181· 
223 299 390 511 788 

648 904 1,257 1,636 2,417 
87 108 165 225 440 
84 1 95 126 164 318 

199 ~14 289 396 575 
343 02 557 767 948 
(15) (37) (66) {159) (84) -- -- -- --

' 
3,860 4,901 6,747 9,080 13,051 

-

1977 1978 

3,581 4,718 

249 323 
4,594 5,947 
1,082 1,959 

261 321 
1,017 1,325 

2,954 3,756 
614 880 
419 560 

"785 1,004 
1,197 1,512 
.1101) (49) 

16,652 22,256 . 
Source: The Bank of Ko,ea, Monthly Economic Statistics, Vol. XXX Nos. 1 and 9, and Vol. XXXIII No.7 

.:. 
Percent of GNP 

1961 1975 1978 

40.2 25.4 21.2 

1.9 1.3 1.4 
13.4 28.4 26.7 
3.2 4.6 8.8 

1.2 1.3 1.4 
4.6 5.6 6.0 

11.2 18.0 16.9 
1.4 2.5 4.0 
5.6 1.8 2.5 
6.9 4.4 4.5 
9.5 8.4 6.8 

(0.9) ( 1. 7) (0.2) 
--.- --

100.0 100.0 100.0 
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Table C.5-3 
BALANCE OF PAYMENTS 

The following table indicates the Republic's balance of payments for the years 1972 to 1978. 
(In millions of dollars) 

Item 1972 1973 1974 1975 1976 1977 

1. Current Account 
Trade Balance(l I (574.5) (566.0) ( 1,936.8) (1,671.4) (590.5) (476.6) 
Freight an.:l Insurance ( 125.3) (247.6) (333.8) (195.1) (152.0) (61.6) 
Other Transportation 14.5 12.3 6.5 (47 .1 I .(115.4) (260.1) 
Travel 62.1 247.0 125.7 109.9 228.8 267.3 
Investment I nco me . (139.7) (172.5) (241.7) (404.1) (446.8) (593.8) 
Government Transactions 200.4 140.8 117.5 85.7 132.2 174.1 
Other Services 21.5 87.1 30.5 8.5 281.4 740.1 
Balance of Goods and Services (541.0) I· (498.9) (2,245. 1) (2,113.6) (662.3) (210.6) 
Private Transfers 119.2 155.1 153.8 159.2 195.8 170.5 
Public Transfers(2) 50.6 35.0 68.6 67.5 152:9 52.4. 

Balance of Transfers 169.8 190.1 222.4 226.7 348.7 222.9 
Balance of Current Account (371.2) (308.8) I (2,022.7) . (1,886.9) (313.6) 12.3 

2. Capital Account I - . 
/ . 

Private 247.6 472.1 786.8 1,804.6 1,149.3 833.0 
Public 311.2 (66.1) 940.6 (10.6} . (383.5) (563.8) 
Other Monetary lnstitutions(3) (228.9) (116.0) 267.4 311.3 (211.7) (249.8) 
Balance of Capital Account 329.9 290.0 1,994.8 2,105.3 554.1 19.4 

3. Errors and Omissions 41.3 18.8 27.9 (218.4) (240.5) (31.7) 

( 1 I Calculated on an f.o.b. basis. 
(2} Credits cover l.'llrious official foreign aid and grants received. 

1978 

(1,813.4) 
(154.8) 
(383.2) 
200.1 

(682.6) 

1,277.8 
(1,556.1) 

-
-

471.6 
(1,084.5) 

-
-
-

1,176.3 
(91.8} 

(3} Included are Korea Exchange Bank, other banks engaging in foreign exchange business, and branches of foreign banks in the 
Republic. 

1 
' 

Source: The Bank of Korea, Monthly Economics Statistip;, VoL -XXXIII No. 7 
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Table C.5-4 
BALANCE OF PAYMENTS PROJECTIONS(1) 

(In millions of U.S. dollars at 1975 prices) 

Item 1976 1977 1978 1979 1980 1981 

Exports 6,750 8,248 9,692 11,194 12,705 14,165 
Imports 7,841 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 
Payments 1,654 2,071 2,490 2,840 3,262 3,660 

Services Balances (359) (394) (404) (392) (392) (3~6) 

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 Capital (Net) 1,102 1,140 1,088 943 715 363 

Basic Balance 
. 

(122) 182 422 596 637 555 

Short Term Capital (Net) 241 -r,- (40). (150) (193) (217) 
Bank Borrowings (Net) 189 (21) (326) (447) . (466) (398) 
Change in FX Holdings 756 476 . 388 387 410 413 
Korean F X Holdings 2,298 2,774 3,162 3,548 3,958 4,371 

(1) On a c.i.f. basis. 

Source: Major Eco[)omic Indicators of The Fourth Five Year Economic Development Plan (1977-1981), 1976 Economic 
Planning Board. 
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Table C.5-5 
OFFICIAL FOREIGN EXCHANGE RESERVES 

(In thousands of U.S. dollars) 

. 

. As of December 31 

Item 1971 1972 1973 1974 1975 1976 1977 

. 

Gold! 1l 3,459 4,050 4,636 4,653 4,702 4,730 6,183 
·Foreign Exchange 534,501 693,801 1,034,159 1,049,345 1,541,555 2,948,078 4,288,300 

. 

Total (3old & Foreign Exchange 537,960 697,851 1,038,795 1,053,998 1,546,257 2,952,808 4,294,483 
·Reserve Position at IMF 12,500 13,571 24,120 - - - -
Special Drawing Rights 17,627 28,323 31,492 1,652 3,923 7,827 11,882 

Total Official Reserves 568,087 739,745 1,094,407 1,055,650 1,550,180 2,960,635 4,306,365 

Exchange Rate of Won to 
U.S. Dollar 370.8 398.9 397.5 484.0 484.0 484.0 .484.0 . 

I 
- .. 

I -
(1) Calculated at $35 per troy ounce (31.1035 grams) until Apri11972, at $38 per troy ounce from May 1972, anJ at 

$42.22 from October 1973. 

Source: The Bank of Korea, Monthly Economic Statistics, Vol. XXXIII No. 7. 
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1978 

29,706 
4,879,331 

4,909,037 
13,558 
14,505 

4,937' 100 

484.0 



C.5.4 DEBT 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 indu's· 
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. 

C.5.5 THE KOREAN BANKING SYSTEM 

The Korean banking system itself is a key tool in implementing economic policy. Thro.ugh 
· . the class A foreign exchange banks (the only Korean banks authorized to hold foreign 

currency accounts abroad) the Government administers import and export approvals as well · 
as approvals of F X loans and guarantees. · 

Historically, the Korean banking system grew out of the banking organization created, during 
the Japanese occupation of 1910-1945. Many of the characteristics of that system remain 
today. 

Korea's central .bank, the Bank of Korea, was established on .!tme-·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 I,J.S. Federal Reserve Bank of New York. Therefore, Korea's banking system 
structurally parallels that of the United States. 

The Bank of Korea's monetary and credit polici.es are determined by a nine member 
. Monetary Board which includes 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 KGrea Exchange Barik in order to con.solidate an<:J 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. 
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Table C.5·6. 
DEBT PROFILE AND DEBT SERVICE RATIO 

(In millions of U.S. dollars at current prices) 
--'-

Item 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 

A. Long·Terin Debt 
Outstanding( 1 l i $2,881 $3,317 $4,350 $4,749 $6,025 $7,360 $8,848 $10,365 $11,855 $13,115 

I 
B. Current 

Receipts(2l $2,226 $4,120. $5,353 $5,884 $8,920 $11,550 $14,386 $17,496 $20,954 $24,722 
I Outstanding 

I Receipts 
Ratio (A/B) ·129.4% 80.5% 81.3% 80.7% 67.5% 63.7% 61.5% 59.2% 56.6% 53.0% I Long-Term Debt 
Service(1l: 
Principal s 272 $ 412 $ 429 $ 406 $ 523 $ 784 $ 973 $ 1,173 $ 1,344 $ 1,445 
Interest 126 170 237 342 446 . 569 712 863 1,017 1,148 

c. Total Long· Term 
Debt Service s 398 $ 582 $ 666 $ 748 $ 969 $ 1,353 $ 1,685 . $ 2,036 $ 2,361 $ 2,593 

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% . ' 

I - . -( 1 ) 0 ne year or more. - -
.. -

(2)Commodity Exports plus Service Exports. 

Source: Major Economic Indicators of The Fourth Five-Year Economic Develo~ment Plan (1977-1981), 1976, Economic Planning 
Board. 

\ 
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The following table shows the comparative assets of the banking system in the Republic. 

Table C.5·7 
KOREAN BANKING SYSTEM ASSETS(1) 

(In billions of won) 

December 31, 

Bank/Co·op 1974 1975 1976 1977 ~ 1978 

Korean Exchange Bank 1,600 I 1,927 ·I 2,213 3,219 4,592 

Korea Development Bank 1,923 • 2,328 I 3,636 4,728 5,928 
! 

City Banks 2,798 I 4,112 5, 770 '7,777 11,121 

l.ocal Banks 393 661 877 1,150 1,524 

Foreign Banks 120 ' 260 359 628 932 
• 

Medium Industry Bank 225 
I 

I 
288 351 484. 738 

Citizens National Bank 222 ' j 266 374 594 871. 

Korea Housing Bank 130 168 i 235 401 624 
' 

'Agricultural Co·ops 474 I 646 I 815 1,126 1,591 
I I 

Fisheries Co·ops 51 I 61 I 91 129 170 
I 

Total '7,936 . 10.717 14,721 20,236 28,141 

Percentage Increase - 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. XXXIII No.7. 

C.5.6 PRICE, WAGES AND EMPLOYMENT 

I 

-· 

The skilled Korean work force has been Korea's primary resource for economic development. 
Government policies have recognized this .fact and giveri 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 milita~y. As the folloWing 
table indicates, the Government has endeavored to direct the economy so that the working 

force benefited from its effort. 

Since early 1975, the Government 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. 
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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 over Economically 
Price Index Previous Index Previous Wage Previous Active 

Year 1970=100 Year 1970=100 Y1111r Index Year Population 

1970 100.0 n.a. 100.0 n.a. 100.0 n.a. 4.5 

1971 108.6 8.6 119.2 19.2 119.9 19.9 4.5 

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 24.3 204.5 35.6 4.1 
() 

' 1975 238.0 26.5 203.7 25.3 259.3 26.8 4.1 

1976 264.6 11.2 233.0 14.4 345.5 33.2 3.9 
1977 290.8 9.9 258.7 11.0 460.3 33.2 3.8 
1978 324.9 11.7 295.9 14.4 . 616.5 

. 
33.9 . 

- I ; 

Source: The Bank of Korea, Monthly Econ'?mic Statisticf, Vol. XXX No. 10 and V!l_l. XXXIII N~. 7. / 

-
. 

. 
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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 EXPORTS AND IMPORTS 

At the same time f!S the Republic's economic pl~nners were 'implementing an expansion of 
exports, they directed geographic d'1versif'1cat'1on of exports '1n 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· Republic's deficit has increased substantially but manageably since 1973 as a resultof 
the Government's effort to become milita~ily self sufficient by 1981. Were it not for defense 
spending, the budgets would be in substantial surplus. 

The money supply has expanded rapidly over the past several years with ari average annual 
expansion rate of 32.7' percent between 1972 and 1978. The Government ,is curr-ently 
impl~menting action to reduce this growth rate . 
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Table C.5·9 
GEOGRAPHY OF EXPORTS AND IMPORTS . 

EXPORTS IMPORTS 

(In thousands of U.S. (In thousands of U.S. 
Dollars) Percent Dollars) Percent 

County 1970 1978 1970 -1978 -1970 1978 1970 1978 
-c-. 

Australia 2,905 148,828 .35 1.17 13,740 463,765 .69 3.10 

Belgium 1,804 94,443 .22 0.74 12,369 88,736 .62 0.59 

Canada 19,553 327,173 2.34 2.57 23,165 204,033 1.17 1.36 

China, Republic of 7,210 140,079 .86 1.10 33,998 . 152,619 1.71 1.02 

France 1,568 208,598 .19 1.64 52,242 442,377 2.63 2.95 

Germany, F.R. 27,330 662,884 3.27 5.22 67,204 490,905 3.39 3.28 

n: 
' 

Ghana 1,925 9,846 .23 0.08 - - - -
Hong Kong 27,574 384,686 3.30 3.03 19,738 50,601 .99 0.34 

India - - - 6,075 39,339 .31 0.26 . 

Indonesia 2,704 102,982 .32 0.81 19,825 407,828 1.00 2.72 

Iran 5,143 164,482 .62 1.28 39,489 "169,468 1.99 1.13 . 

Italy 7,182 117,840 .86 0.93 19,581 78,073 .99 0.52 

Japan 2;34,329 2,627,266 28.06 20.87 809,283 5,981,487 40.79 39.95 

Kuwait 1,515 240,638 
I 

.18 1.88 ;30,677 . - 746,533 1.55 4.99 

I Malaysia - - - - ~J57,790 - 227,913 2.91 1.52 

Netherlands 13,513 307,287 1.62 2.42 -23,255 46,954 1.17 0.31 . 
New Zealand 609 21,721 .07 0.17 3,196 80,553 .16 0.54 

Nigeria 6,221 45,496 .74 0.36 - - - -
.Panama 2,395 91,215 .29 0.72 - - - -
Philippines - . - - - 41,683 48,173 2.10 0.32 

I 

I 
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Table C.5·9 (Continued) 
GEOGRAPHY OF EXPORTS AND IMPORTS 

EXPORTS IMPORTS 

(In thousands of U.S. (In .thousands of U.S. 
Dollars) 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 13,543 61,225 .68 0.41 
South Africa, Rep, 3,634 16,702 .44 0.13 3,891 27,381 .20 0.18 

Sweden 7,885 157,652 .94 1.24 - - - -
Switzerland - - - - 4,686. 56,570 .24 0.38 
Thailand 5,064 82,604 .61 0.65 - 84,906 - 0.57 

() 

' 
United Kingdom 13.021 393,029 1.56 3.09 32,799 211,497 1.65 1.41 

U.S.A, 395,182 4,058,345 47.32 31.93 584,793 3,042,950 29.48 20.33 

Vietnam 12,759 1.52 - - - - -
Others 23,137 1,446,1i'5 2.77 11.38 28,577 487,371 1.45 3.26 -- -- --. 

Total 835,185 12,710,642 100% 100% 1,983,973 14,971,'930 100% 100% 

- ' Source: The Bank of Korea, Monthly Economic Statistic~. Vol. XXX No. 10 & Vol. XXXIII No.7. 

. . 
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Table C.5-10 

PUBLIC DEBT 
FISCAL YEAR ENDING 'DECEMBER 31 

(In billions of won) 

Item 1972 1973 1974 1975 
-

Revenues 
Direct Taxes 228.2 263.2 416.3 573.5 
Indirect Taxes 146.2 

' 175.9 301.7 43fi.B 
Customs Duties 59.1 82.4 126.7 1 fl1.0 
Defense Tax - - - 62.2 
Monopoly Profits 42.9 57.0 69.0 135.5 
Contribution from .61.3 63.6 109.7 14!l.fl 

Government Enterprise 
Others 91.7 12U 162.3 143.6 -- --

' 

Total Revenues 629.4 763.9 1,185.7 1 ,6fl3.4 

Expenditures ' 

Defense 173.9 '183.5 296.8 451.7 
General Expenditures . 266.9 276.3 401.9 543.4 
Fixed Capital Formation 120.5 121.3 172.9 283.5· 
Others 260.0 249.8 460.5 705.4 -- --

Total Expenditure 821.3 830.9 1,332.1 1,984.0 
Net .Lending 30.3 23.5 24.5 23.2 -- --
Budget Deficit 222.2 90.5 170.9 323.8 

= = 

Source: The Bank of Korea, Monthly Economic Statistics, Vol. XXXIII No. 7. 

\ 
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1976 1977 1978p 

806.2 814.9 851.4 
564.3 000.3 1,401.4 
275.5 385.9 646.4 
268.7• 341.6 473.3 
178.0 220.0 280.0 
207.4 221.1 275.5(P) 

72.0' 383.8 295.5(P) 

2,372.1 3,227.6 4,223.5(P) 

. 

711.9 958.8 1 ,239.4(P) 
729.7 1,417.7 1,837.7(P) 
365:2 / 463.0 635.8(P) 

.719'.4 . 286.8 245.2(P) 

2,526.2 3,126.3 3,958.1(P) 
33.9 36.6 72.6(P) 

188.0 (64.7) (192.8) 
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Item 1972 1973 

Money Supply (Ml) 519.4 730.3 
Demand Deposits 301.7 411l.9 
Ouasi Money 932.4 1,250.2 
Money Supply (M2) 1,451.8 1,980.5 
Percentage Increase 33.8% 36.4% 

.. 

Table C.5·11 
MONEY SUPPLY 

(In billions of won) 

December 31 

1974 1975 

945.7 1,11l1.7 
535.2 674.5 

1,510.8 1,968.2 
2,456.5 3,150.0 

24.0"/o 28.2% 

Source: The Bank of Korea, Monthly Economic Statistics, Vol. XXXIII No.7 

I 

I 

1976 1977 1978 

1,544.0 2,172.6 2,713.8 
867.2 1,219.2 1,349.4 

2,660.7 3,701.8 5,214.9 
4.~04.8 5,874.3 7,928. 7 

33.5% 39.7% 35.0% 
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A~PENDIX D 

BENEFITS OF NUCLEAR POW.ER 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.1 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 co,nstruction period. The t;~;,,etits associated with the proposed nuclear 
units are summarized in Table D.1·1. · 

Table D.1·1 

Summary denefits of Nuclear Power Plant Export 
· · Korea Nuclear Units 7 & 8 

Export Value ($000) 

Employment (m.an-years) 

Direct 
Indirect 
Total 

Number of Subcontractors and Suppliers 

Distribution of Benefits Throughout U. S.: 

· .. Number of States 
Number of Cities 

This table indicates that: 

$1,101,000 

24,800 
24,800 
49,600 

1,200 

40 
250 

• The woposed nuclear units are expected to generate $1,101 million of U.S. exports, 
including materials and equipment, engineering and construction services, and nuclear 
fuel supply.· 

• 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 equipment and services will be involved, 
many of which 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 
0.1-1. 

0.2 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 analyzed included: 

• 

•• 

The dollar value of U. S. exports to these projects and the d'istribution of these exportS 
~y state, and in some cases cities, of ori,.L,, , 

The number of jobs created by the U. S. exports. The employment impact was measured 
in terms of man-years of direct labor employed in supplying goods and services to the 

. ' projects. 

• The number and distribution of suppliers and subcontractors that contribute to the 
goods and services 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-year,_.-- .... 
of indirect labor would be created in local U. S. service and support sectors, such as financial and 
transportation services, and many other local community and business establishments, usually 
located in the vicinity of the suppliers.* 

• This lone-to-one relationship between direct and indirect labor was based on a study prepared Q 
by IU;.ookhaven National Lab, entitled Regional Economic Impacts of Nuclear Power Plants, 
1976. -

n-? 
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M580 

$193.0 

FIGURE 0.1·1 
DISTRIBUTION OF EXPORT VALUE AND EMPLOYMENT 

$19.2 

M550 

$20.8 

M583 

$19.2 

M55il 

$: Millions of Dollars Export 
M: Man· Years of Direct Employment 

TOTAL U.S.: $1.101 

M24,800 

$.3 

M5 

$24.6 

M522 

$3.5 
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Table 0.2-1 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 0.2-1 

Benefits of a Nuclear Power Plant Export 
Two 950 III1We Plants 

DIRECT LABOR 

NSSS Equipment and Services 

T /G Equipment and Services 

Export Value 
($Thousand) 

'. $ ' 

\ 

., 
' Balance of Plant Equipment, 

Materials, and Services*· 
673,300 ' . 

Nuclear Fuel Services 182,900 

TOTAL $1 '101 ,500 

INDIRECT LABOR 

TOTAL LABOR 

Employment 
Man-Years 

'15,200 ' 

3,900 

24,800 

24,800 

49,600 

* Export value of Balance of Plant Equipment, Material, and Services includes 
Owner's Contingency of $108.1 million to cover cost escalation and other 
uncertainties; no mao-years of employment have been added for this contingency. 

---·-

N!Js;)ear power plant exports are a vital part of the growth of the npclear industry and other 
l}llated businesses. 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 
illustrated 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 err.ployment, 
and the number of suppliers and subcontractors affected by the Korean nuelear units is presented 
in Table 0.2-2. The number of cities affected within each state is also estimated. This t.able shows the 
widespread contribution of the proposed project to U. S. trade and payment balances, employ-
ment, and continued economic growth. · 
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FINANCIAL AND 1;11/iPLOYMENT EFFECT OF NUCLEAR PQWER EXPORTS 

KOREA NUCLEAR UNITS 7 AND 8 

Value of Employment Suppliers and 

State Cities Exports Man-Years Subcontractors 
($000) 

Alabama 4 1508 33 7 
California 12 193021 5569 465 
Colorado 5 20814 583 19 
Connecticut 12 23513 469 30 
Delaware 1 170 4 1 
Florida • 2 31291 820 9 
Georgia 2 169 4 3 
Illinois 17 20891 411 44 
Indiana 9 543'6' ' 128 13 
Iowa 2 5046 110 6 
Kansas 1 333 5 1 
Kentucky 2 725 17 7 
Louisiana 3 4753 98 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 1 
Missouri' 3 55860 1126 10 
Nevada 1 258 5 3 
New Hampshire 1 7844 159 2 
New Jersey 13 37865 -,n;- 44 ----
New Mexico 5 19203 550 17 
New York 15 77576 1571 53 
North Carolina 4 28417 482 9 
Ohio 15 39245 771 59 
Oklahoma 1 3455 61 5 
Oregon 3 45134 914 10 
Pennsylvania 49 209559 4350 163 
Rhode Island 2 .1192 28 2 
South Carolina 2 19130 446 4 
Tennessee 5 105762 2049 45' 
Texas 7 24580 522 29 
Utah 5 20540 '580 19 
Virginia 4 23475 455 13 
Washington 4 1787 38 9 
West Virginia 4 5027 116 3 
Wisconsin 5 21772 444 12 
Wyoming 5 19200 550 16 

TOTAL 251 1101500 24840 1197 

Rounded Total 250 11 01·000 24800 1200 
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0.3 Additional Benefits of Nuclear Exports 

The level of exports and job creatioh associated with the Korean Nuclear Units 7 and 8 extends 
beyond those ql;antified above and does not stop when the plant is completed and operating in 
1987. Other benefits rel.ated to exports to this project include the followiniJ: 

•. 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 cycle services, uranium, enrichment and fuel fabrication alone could result in 
over $100 million exports per year and 1,300 additional 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 plants to Korea. As noted in the 
loan application to Eximbank, Korea's dramatic econon;ic growth is to be supported by 
a long range power development r· ~gral"(l which will provide opportunities for U.S. 
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 exp0rts of goods and services to all 

~ .~ J sectors of the Korean economy . . __ :h~e~~ 
\)P'~ ~ • • Tax revenues will be generated by the sale of goods and services and by income 
~·~,·~... 'f..generated at the federal, state and local levels. 

~ ~\~ • The proposed nuclear export will help reduce the cost of domestic nuclear power plants 
~:;,to , -::l.V.Y spreading the overall cost of U.S. nuclear manufacturing facilities over more units 
~~ J!fltTlnd by enabling the nuclear industry to achieve a levelized workload and maintain a 

. • 1 {\\~' skilled work force. Further, cash flow from such exports will enable the nuclear industry 
\.: to continue its high level of R&D activities. - - --- -

• A final benefit which is intan~ible, but none the less im ortant is the · ical a 
!fational security jmelicatjans o con n mg to a strong and healthy Korean econO!llY· 

I > 

Conclusion 

The s'upport of Eximbank financing assistance for the proposed Korean nuclear power project is 
~ critically important to the United States in terms of the generation of exports, the creation of 

fobs, 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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