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TEES I —-THNEREFE BLUORFHABRTEDOTH

ESTIMATES OF TOTAL AND NUCLEAR ELECTRICAL GENERATING CAPACITY
BY MAIN COUNTRY GROUPS (UNIT: GWe)

1980 ‘ 1985 1990

COUNTRY GROUP TOT TOT TO0T

ELEC NUCL % ELEC NUCL % ELEC NUCL %

average average
WORLD TOTAL 1995 136 7 2115 310 11 3585 458 13
INDUSTRIALIZED COUNTRIES 1700 . 133 8 2270 295 13 2885 425 15
DEVELOPING COUNTRIES 295 3 3 445 % 3 700 33 |3}
354 F 2

FEESIN-FCLIERERERIVETFHHRETED T
( A1 - GWe)

ESTIMATES OF TOTAL AND NUCLEAR ELECTRICAL GENERATING CAPACITY
BY MAIN COUNTRY GROUPS {UNIT: GWe)

1980 1985 1990

COUNTRY GROUP 10T TOT TOT

ELEC NUCL % ELEC NUCL % ELEC CNUCL %
average average
OECD NORTH AMERICA 710 57 8 890 130 15 1065 150 14
B QECD EUROPE 440 45 10 580 105 18 735 150 20
N QECD PACIFIC 180 15 8 255 25 10 ) 340 50 15
CENTRALLY PLANNED EUROPE 370 16 4 545 35 [ 745 75 10
M__ASIA 130 3 2 235 10 4 400 20 5
wLATlN AMERI{CA 100 0.3 03§ 130 3 2 180 10 6
AFRICA AND MIDDLE EAST 65 80 2 3 120 3 3
X 35 A4 F 3
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FEEYIL-F(CLDEREOHMNEFEFHOLE
(BfL: TWhH)

ESTIMATES OF TOTAL ELECTRICITY GENERATION AND CONTRIBUTION BY NUCLEAR POWER
BY MAIN COUNTRY GROUPS (UNIT: TWh}

— 30 —

1980 1985 1990
COUNTRY GROUP T0T T0T ' TOT
ELEC NUCL % ELEC NUCL % ELEC NUCL %o
. {average) | {average)
WORLD TOTAL, 8340 662 8 ﬂ 290 - 1905 17 15115 2700 18
INDUSTRIALIZED COUNTRIES 7045 645 9 9425 1815 19 12125 2535 21
DEVELOPING COUNTRIES 1295 17 ' 1 1865 90 5 2990 165 6
2 314 F 4
N N O f e =] N PRAd
FEEY L - FCLBRLEBOMR EFFHOLE
C(HEfL: TWhH)
ESTIMATES OF TOTAL ELECTRICITY GENERATION AND CONTRIBUTION BY NUCLEAR POWER
BY MAIN COUNTRY GROUPS {UNIT: TWh)
1980 1985 ) 1990
COUNTRY GROUP TOT T0T TOT
“ELEC NUCL % ELEC NUCL % ELEC NUCL %
{average) {average)

OECD NORTH AMERICA 2760 290 " 3455 800 23 4230 885 21

OECD EUROQPE 1780 215 12 2280 640 - 28 2890 885 31

OECD PACIFIC 725 60 8 1070 150 14 1430 315 22

CENTRALLY PLANNED EUROPE 1780 80 . 5 2620 225 9 3575 450 13

ASIA . 665 15 2 1060 65 6 1815 100 6

LATIN AMERICA 375 2 0.5 485 15 3 695 50 7

AFRICA AND MIDDLE EAST 225 - 1320 10 3 480 15 3

X 35 4 F 5
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Age distribution of operational reactors older than Byears
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1980 FEhDRF HFEBHRHOFET LT

ORDERS AND POSTPONEMENTS OF NUCLEAR PLANTS DURING THE YEAR 1980

ORDERS AND LETTE‘RS CANCELLATION AND
OF INTENT SENT DURING POSTPONEMENT DURING
1980 ' 1980
NUMBER OF POWER {GWe) NUMBER OF POWER {GWe)
REACTORS REACTORS
OECD NORTH AMERICA - - 12 13
OECD EUROPE 12 12 - -
OECD PACIFIC - - -~ -
CENTRALLY PLANNED
ECONOMY (EUROCPE} 1 0.6 - -
ASIA 2 2 . -
LATIN AMERICA - - - -
TOTAL 15 ‘ 14.6 12 13
25 4 F 8
o B 47 S 8 0D B A
Starting date of reactor operation
e _*] OECD Norh America
e [ okch Ewope
4 [__“_j OECD Pacific .
E7777) cpe wopo
- [M 7 Asia
o LatinArerica
ol - — [7777] Atica 8 Midis East
10
[EN) 82 %) 84 85 86 67 ) 1390 b4
z 5 A4 F 9
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B Starting date of reactor construction
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FRESNDHBKRDD SV HEERET

ESTIMATED MAXIMUM URANIUM PRODUCTION CAPABILITY

- others

90

2 4 F 13
M34m

1980 1985 , 1990
NUMBER OF | CAPABILITY | NUMBEROE | CAPABILITY | NUMBEROF | CaAPABILITY
COUNTRIES KiUly COUNTRIES KtU/y COUNTRIES KUty
OECD NORTH AMERICA 2 30 " 30 2 42
OECD EUROPE 3 4 3 5 5 7
OECD PACIFIC 2 2 2 14 2 21
AFRICA 4 14 5 18 6 23
LATIN AMERICA 1 <1 3 3 q 5
ASIA 2 <1 2 <1 3 2
TOTAL 1 50 17 70 22 100
A




(S. TNV FEX34 K]

7AJ b

CAPACITIES OF 1ISOTOPIC ENRICHMENT PLANTS

o ER

— 7 k=

WBrSy PRE

1980 1985

NUMBER OF | NUMBER OF s NUMBER OF | NUMBER OF

COUNTRIES | PLANTS 10° Swu COUNTRIES | PLANTS 106 SWU
OECD NORTH AMERICA ) 3 21000 2 46 35 30044 300
OECD EUROPE 4 7 3880 2 9 12 860
OECD PACIFIC 2 1 30 2 34 300
CPE EUROPE 1 1 7100 1 1 7100
ASIA ~ - - - - =
LATIN AMERICA - - - 1 1 180
AFRICA & MIDDLE EAST 1 1 6 1 1 200-300
WORLD TOTAL 9 1 32016 1 19-22 55 96065 060
ANNUAL NEEDS FOR 1 GWe-LWR: = 110 X 108 SWU/Y

X 3 A4 F 14
t
S| 2B O i B e

BREIBNE S v b AE (BIKFEXR )

CAPACITIES FUEL FABRICATION PLANTS (FOR LWR ONLY)
1980 1985
NUMBER OF | NUMBER OF . NUMBER OF | NUMBER OF . ‘
COUNTRIES | PLANTS ToN U7y COUNTRIES | PLANTS ToN L7y
~ OECD NORTH AMERICA 1 6 2900 1 7 3300-3 700
QECD EUROPE 6 3 3510 7 1 4860
OECO PACIFIC 1 4 990 1 4 1050
CPE EUROPE 2 ? ? 7 ? )
ASIA 1 1 21 1 1 21
LATIN AMERICA - - - - - -
AFRICA AND MIDOLE EAST - - - - - -
WORLD TOTAL 9 24 7421 10 2% 9231-9 631
YEARLY AMOUNT OF FUEL LOADED IN 1 GWe—LWR: = 30 TONS/Y
235 4 F 15
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88 JKIP (36 R A AR D FEHE & RPTRiRE ) (BEIE 2000 FE X TOFH)

LWR SPENT

P

s

. 3
o5y 110

200

100~

METRICTONS
HEAVY METALS
({CUMULATIVE)

[~ ]'Spent Fuet Arising- LWR fuel

[ At- reactor storage capacity

[__w‘] Away - from - reactor storage capacity

FUEL ARISING AND
STORAGE CAPACITY (Forecasts upTo 2000)

4 r“‘““ﬁ

1890 2000 1960 2000 1990 2000 1990 2000
World-wide Western Europe America Far East
Z 5 4 F 16
) =y
BB S Y FOAE (BIKFBEEXIR )
CAPACITIES OF REPROCESSING PLANTS {ONLY FOR LWR FUEL)
1980 1985
NUMBER OF | NUMBER OF NUMBER OF | NUMBER OF SN
COUNTRIES PLANTS TON U7y COUNTRIES PLANTS Tanury
OECD NORTH AMERICA - - - 1 3 2650
OECD EURGPE 4 5 840 5 7 2115
OECD PACIFIC 1 1 210 1 1 210
CPE EUROPE 7 3 7 7 7 7.
ASIA 1 1 100 1 2 200
LATIN AMERICA - - - - - -
AFRICA & MIDDLE EAST - - - - - -
WORLD TOTAL B 7 1150 8 13 5075
YEARLY AMOUNT OF FUEL UNLOADED IN 1 GWe~LWR: = 30 TONS/Y
Z 35 4 F 17
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FRENCH NATURAL URANIUM ANNUAL NEEDS
(103 TONS U/YEAR)

20

WITHOUT LMFBRS

Oocument  DAIN 2-8%

WITH LMFBRS

Raatisstion D.5.PS. Service Protectian Physigus 3547

1380 1380 2000 2010 2020
235 14 F 11

Tl 7\@%%%%@%
9+ ELECTRICAL

ENERGY (GROSS )
81 BELLIONS OF KWh -

f f f ; Froststeen T
Y978 1975 1976 1977 1978 1979 1980



[G.NY FUTREXSA R )




[G. NNV FUTXREKEXRSA K )

75 v O ERFEIFEETIH

B00MWe 1 |
BO0MWe 2
STUDIES
1500MWe 3 | CONSTRUCTION
OPERATION
1500MWe 4
1956 1980 1990 | 980 1980 2000

25 A4 F 15

TN — WEFHE LY —D150FKkWLM
FBRA kORI

MARCOULE NUCLEAR CENTER

& 1500MWe

.......

PROJECTED PROJECTED
LMFBR FUEL LMFBR
EABRICATION POWER
AND PLANT
REPROCESSING
PLANT

2 5 A4 K 16

— 7 8 -



(Z. /N PAXEXSA ]

= L

(in million barrels-of-oil equivatent, MMBOE)

RESIDENTIAL
GCOMMERGIAL

2 34 F 1

7 4 ) VDR F e LB R

{ In miflion barrels-of ~0li equivalent)

100% = 97 84 MMBCE

65.04

100% = 133 .70 MMBOE
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b koL ¥ —fER 0@E L I3k (in percent)

25%

ol
1960 “”“*r“:;w _—
197 o —
1977 19"%‘{%
1985
X 5 A4 F 4
B ZNCE kL Rh O A
{CIF in million Us dollars)
1973 1975 1977 1979 /980"
Ol bilt {$) 23\ 833 1,040 1,597 2,688
Oil fraction in import bill (%) 12.9 22.1 24.4 24.2 318
0il fraction of export proceeds (%) 11.0 319 269 34.0 436
Trade imbalance ($) 309 {1,166} {406) 11.920) {2,289}
Oil bill as fraction of deficit (%) - 71.0 256.1 832 {174
lE:sfimates
2 54 F 5
74V EDERAF - BE .
(In million barrels of oil equivalent, MMBOE)
Provena® Probabieb Potentiol

Finite

Petroleum Under evaluotion Under evaluation Under evaluation

Coal 175 300 4,000

Uranjum - 10 Under evaluation

Regenarative

Hydroelectric 18.2/yr. 120 fyr. 50/yr.

Geothermal 12 3/r. 23.24r, 2.3 x 10° yr.

Nonconventional 0. 1/7ye? 5.6/yr® Laxio® Ay

(Solar, biomass, etc.)

a
For finite resources, figures include reserves that are sufficiently measured to permit project

commitment and implementation. For regenarotive resources, these include plants that are
installed, under construction and approved for implementation.

Projects under feasibility studies.
clncludes proven dnd probable.

Includes new facilities for 1980 only.
®rarget for 1985.

254k 6

.“80 .
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{in million barrels of oil equivalent, MMBOE)

1980 1881 19885
Velume Percent | Volume | Percent | Volume Parcent
Power
Hydro 6.62 7.21 7.26 7.42 17.08 12.78
Geothermal 384 4.19 5.34 546 16.34 12.22
Coat 0.42 0.46 I 118 8.38 6.27
Oil diess! 19.39 2113 19.50 | 19.93 7.02 525
Nuclear - - - - 2.81 210
Nonconventional - 0.09 0.09 1.37 1.02
ST IS1 2 — 3289 | 3334 | 3408 | §3.00 | 39.64
Nonpower
Oit 80.92 66.39 63.16 | 64.55 66.44 49.70
Coat 0.52 0.57 117 1.20 9.55 714
Nonconventional 0.08 0.05 Q.17 0.17 4.71 3.52
Subtotal—w---=-=— 61.49 | 670 6450 | 6592 | 80.70 | 6Q.36
Total commercial
energy 91,76 | 100.00 97.84 110000 133.70 E0,00
Oit share 80.31 87.52 8266 | 8450 73.46 54.94
Total indigeneous 1651 17.99 22.48 | 22.97 6537 4889
Per capita 1.80 2.00 2.47
AT A F 7

o RV RN

(in million barrels/ million barrels-of <0il equivalent, MMB/MMBOE )

1981, Volume %
Bomestie ol L
tmported ol mas 110
Logl 232 24
waothermal §.34 6.4
Hydrosleetric 188 14
Honsonventional 028 03
TOTAL §7.84 W00
1985

Domestfe sil 828 157
tmportad sl 35,21 4.3
gogl ; 12,93 134
Hanthermal 16.84 122
Hydreelostric iT08 128
Yranium g8 2
Hon iona! $.08 44
TOTAL 13370 1000

X T A4 K

— 81 -




CZ. NILPFRAXEKXSAS F )




(Z. WL FRXKRSA

7.

]

X T4 F 21




CH.Ahxy HE%X?% K

8/6T 01 (3434434 S3TIVA

{UEYHNI/8¥3A/3dD)

50'T  NOILJWNSNOD AQYINT A¥YWING Y1IdYD ¥3d JOovyIAY
0°6ZT (0T X 3d1) NOILJWNSNOD ATHINT AYWWI¥d T¥LO0

$¥3 0°TC 'S'N T (87 '33M 3wy J9NVHIXI
0°009T  ($'S'M) VLIdYD ¥3d 10000¥d J11SIWOT SSOY9
5'8 086T NI JLvY¥ HIMO¥O J09
7'9 SYY3A LSYT 3HL NI 3L¥d HIMOYS 409 FIvy3AY
0'28 SYIHIO
0'/T LNV
0'99 (3aV¥1) SIPIAYIS ¢
055 AMISHONI
0'06T (0T ¢ 'S'M) 19NA0¥d J1LSIH0T SSO¥9

—LEHOF 0GB QU el

OYI3NYr 3Q
'y Q4
90'H9 IWOINI

L8V3-HINOS

YOQYATVS

YZ3VLE0d

W' OS/HNI

WITOS0T X §78¢
HNIQOT X 0cT

- 3¥537Y 0LY¥0d/e

0°¢¢

¥9°'hT 2WOONI

sy

T+ (0" dALISNIA" d0d

gTfe ratd
97'QT FWOONI
- _ HLNOS

WQ@Mw%¥LOJmm

L4
vITIsvyE
6'¢ '¢d
¥q'¢ 3WOINI

LS3M-EILNIED

M84 —

gy ¢1 rad

y:'T IWOINI

J-HLYON . HLHON
SOYNVH

W33d N”u

Y3dy
NOILYINd0d

REVALE

EXREMNIETEREBONCC L



¥ 4 b &£ ¢

88"/ +ADY3NT AYVWIYd Y101 H0d (0861/0/61) 3ILVY HIHOND TYANNY 3OV¥3AY

CH. AN Y gKXS54 R

0°00T  86H'SZT  0°00T 675795

TR W% TH FRI
6'C 8/9°¢ h'Z heh T
2'9T  S92°0z  7'TS 608°8I
6 THTY 0's  0¢0°¢
¢'¢ S8R ¢ 66T

I'h 56°% 0'h 1562

N £ B 4 HOT
W'Th 6S6TS S'8§ - KI8T
3 TRET 3 0Z6T

(FEHT101) -

086170161 —Wiizmds—

1viol

Y304 TITRA
THOUYHD
QooM 14

355Y9yd
0HODTY

- W0)

SY9 TWUNLYN

WnIToY13d

JCEERERRL

FULTYN—

g d b ey

'NOILJWASNGD 7304 vloL

3AILD3dS3Y 3HL oL mmbjmm S1¥0dWI NO 3ON3AN3d3Q “SIS3HIN3YYL NI

¥gh; F1EYMINIY-NON -
YhS  IEVYNINIY -

o mm.manJmﬂﬁmHoM X £8°'s 40 3d1 o0T X SZT :(086T ¥04 NOILJWOSNOD
%5/ - 08BT-D/BT f3Lvy HIMO¥Z VONNV:IUN

08 6/ 8/ LL 9L SL W €L U U U

(£)00T .60T
TYOIUYH) _
: JOHOITY - 000
Ved 65
3SSYOYE INYD
Q00KTY1d I
\\\\\\|||nu|||\\\\\\\\\\|AHHHW\||||||:..Qubm
() B 03 "
frmee™ A
- O00S
(8LTh 8s HNTT0¥L3d \\\\.
00
\\ b
Ve 6T 304 omm>z\\\\
w o / s
(SL¥0GWI NO 3IN3Q \\\\
zwmzwmmnv aNy zowka:mzou \\
% 3YVHS JAILYI3Y Quaﬁ

SMOBH —F UL T —



LH. ALY aKXS54 K]

9 4 b c&x

08 6/ 8 I 9L S wl Sl U

7 7 7 T M ¥

We0l

BEOHYOPRMHY

Y

1

- 062

4 00h

- 009

s J4

0001 0°208 0'00T §'SZI Tviol
9’0 0'¢ e (TYNOTONIANOD, LON) S¥3HLO
' 0'8 6'h 1’9 ENS R
9’0 0'¢ 5’0 9'0 SY9 TYNNLYN
0,  0'ss 6'2 L's TYO2UYHD
7 07T - - S110 T¥1393A
0's 00 2'7 8'7 - I0HOD Y
0'S  0'0¢ - - WOINVYR
0’/ 0'Ss 8'h 03 f4nL "2
0's  0'sZ AL I 4 Q00M3Y 14
0'th  0'902 '/ 0'h¢ YIN0d  OUTAH
0'8T  0'06 R'Th o 0°'Z8 WN310413d
B s[4 Y UB6T FOUINT XIVRTEd
3dL gOT LIN

000C ~ 0861

ML¥XOQ—FUETY—



(H. AN aKX54 F )

REATSRFCK > TIEEEIND I & DT3 5 fo s

124 8g° 60°

: s
e
Lo
SN
\- 4 >
J/”‘V
F g
Sl Lt
- /
—f\ : \./?/ ‘
R
L‘"\ R\ v
° o, \‘\ " &
‘l (i\“ q; BRASILIA A
1 * ~ e 16°
‘/ % ,//// ;
7 7 - S
Y /
[
0 350 km 1 éﬁz
ke e .

\_\ *

'\,/ : -
v,/ |
R R

35 A4 F 7



(CH. AU 3KRX54 F)
Y R EIACFS CIEEHIE O 4

' 60° 54° 48° 47° 36°
A - el MARATHON
g .‘w‘ ) / A JELF/AGIPICANAN/NORCEN '
i ') ‘y L3
g N . HISPANOIL , 4
[ BOA VISTA fl /C\ITCO ~ESS0
""‘v @ R e o [ e SHE L LS PECTEN/ENSE RCH/MARATHON
gt . AMAPA {5 PECTEN
" IMA |
.RORA MA b ’MC‘*"A £850. ESSO HIS?ANQIL/HUDaAVIbEMINEK .
3 waad P g 0
P S o .
Y ! E‘;SO PECTEN w" n::;m L CITCO/RHEVRON/UNMIONICANAM
) |
/ TR
e ‘*“*
1 o \fmqmum o
H ) HUSKY 4
PARA h ‘s i CEARA
;» N (e Resmal CEAR /RQ %"“”‘
1 AMAZONAS 7 ~ L A e ‘ﬁ%ﬁl
“ H I AT ; PARAT
oo , B E - &k“NAMau g’
b b d , A o ¢
(e B P, VELHO, o~ - Kie () SN T ,,.O RE&'E
' T e by L Ty, Vol ‘a“‘-« S O sﬁs‘qa.uwﬂ‘
:’ ;! ‘.% J "4’.“-9"‘3
{ g 3
RONDONIA ‘ ! L A;EVWUUM'ON
oy 7 MATO GROSSO ! . SAHIA | SALVABSR e 1 2°
- ™e A pononTe i GOlAS 4 Hia . '
"~ § ( _PECTEN/
} B : umouﬂlmz—;vnom
1 cuasA A/ eaasrua g M ESSO
Lassme . ) Bemo i ¥ i y
L MATO GROSSO /7 @ d 16"
"’w\ o0 SUL (‘ GOIANIA . '
e HISPANOIL/
e \C. GRANDE o HUDBAY
W“\,_
i :
| .,
e FlPaRANA
ool CuRITIBA 8 o7
e
|

i 88 .



(H. AN aKRXS54 K]

TISOIILDIRNLE-EEC(1980FE108)

A) NON RENEWABLES
PETROLEUM 198 M3 - 166
NATURAL GAS 45,000 M n1
COAL 16,600 TON 2,800
URANTUM (Us0g) (1) 236 KG 1,650
SHALE 672 10 565
TURF 25,000 TON 1,500
TOTAL 5,722

B) RENEWABLES
HYDRO POWER 213 KW 2717Y

OTHER (2)

(1) INTERNATIONAL PRICES MARKET
(2) BIOMASS, EOLIC, SOLAR - STILL NOT EVALUATED
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2 0 R

TWh
quoo
ANNUAL GROWTH RATE (%) //
PERIOD |BRAZILINORTH| NE S+ CW|SCUTH :
69-79 | 124 | 20.9'(17.6| 4.4 | 140 200
79 -85 [ 12,7 | 37.0 154 | 1.3 | (3.7
85-90 | 8.2 | 12.5 | 94| 7.6 | 9. 10TAL
Q0 -95 7.4 9.3 | 76| 6.8 9 —1000
5O0URCE ~ ELETROBRAS
- 800
~ 600
TwWh
400~ | - 400
SOUTHEAST + MIDWEST
:
200+ SouTH - 200
ﬂ’;wﬂf/ oﬁzifglwf
-
1980 1990 2000 2010
NORTH][1.9] 5.8 7.0 8.2
NE EX 15.2 15.5 157
SE+CW|[72.3 65.3 61.8 58. 1
SOUTH|[12.7 13.7 15.7 80
BRAZILJ|100 100 100 100
X3 A4 F 16

94—



(H. DR UaKRRSA K]

2010

i

19

1985

o] o [ew] oo o
S g = =3 2 & 7
SLIVAY919

2000 05 2010

85

4 F 17

Az



LH. ALY KRS F)

BT HERPI O & BEE

PRESIDENCY OF THE

REPUBLIC

DEFINITION OF THE NATIONAL NUCLEAR ENERGY POLICY

MINISTRY OF MINES AND ENERGY

PLANNING, EXECUTION AND CONTROL OF THE NATIONAL

NUCLEAR ENERGY PROGRAME

CNEN
ComissAo NacionaL DE ENERGIA NUCLEAR

NUCLEBRAS®
EmpresAs NUCLEARES BRASILEIRAS S.A.

1. REGULATIONS AND AUTHORIZATION FOR
L.ICENSING OF NUCLEAR FACILITIES

2. SAFETY AND PROTECTION

_ 'STANDARDS FOR THE CONSTRUCTION

. AND OPERATION OF NUCLEAR
FACILITIES AND FOR THE USE OF
NUCLEAR MATERIALS

3, SUPERVISION AND INSPECION OF
" NUCLEAR ACTIVITIES IN BrAZIL

L, NUCLEAR SCIENTIFIC RESEARCH

5., TRAINING OF SCIENTISTS, ENGINEERS
AND RESEARCHERS IN THE FIELD OF
NUCLEAR ENERGY

5. PLANNING EXECUTTON OF NATIONAL
NucLeAr PoLicy

7. OPERATION OF INSTITUTES AND
CENTERS FOR NUCLEAR RESEARCH

1. MoNOPOLY OF PROSPECTING

DEVELOPMENT AND MINING OF
NUCLEAR ORES

2. MoNOPOLY OF THE PRODUCTION OF
URANIUM CONCENTRATES

3. MoNOPOLY OF THE CONSTRUCTION AND
OPERATION OF FACILITIES FOR:

- ENRICHMENT OF URANIUM .

= MANUFACTURING OF FUEL ELEMENTS

= REPROCESSING OF URANIUM. AND
PLUTONIUM '

I, MONOPOLY IN THE COMMERCIALIZATION
OF NUCLEAR MATERIALS

5. MANUFACTURE OF NUCLEAR REACTORS

6. ASSISTANCE TO PRIVATE INDUSTRY IN
THE MANUFACTURING OF COMPONENTS
FOR NUCLEAR FACILITIES

7. ARCHITECT-ENGINEERING OF NIUCLEAR
PLANTS FOR.ELECTRIC UTILITIES
8, ASSISTANCE TO ELECTRIC UTILITIES

IN OPERATION OF NUCLEAR POWER
PLANTS

Y, CONSTRUCTION OF NUCLEAR POWER
PLANTS

ELETROBRAS -
(enTRAIS ELETRICAS BRASILEIRAS S.A.

ELECTRIC UTILITIES

LN

1. ADVICE IN THE GRANTING OF PERMITS
FOR THE CONSTRUCTION AND OPERATION
CF NUCLEAR POWER PLANTS o

1. OPERATION OF NUCLEAR POWER
"~ PLANTS

2, FINANCING THE CONSTRUCTION OF
NUCLEAR POWER PLANTS

N
Ji
A
s

20
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1980FEDERE

G N %

BNRE LR

Unit Ko-Ri #1 Thermal (Oil + Coal)

Cost

. Gross 587
Unit System Total
Capacity (MW) Net 539
Capacity Factor (%) 674 N/A
Fixed Charge (Mills/KWH) 11,82 6,433
Fuel (Mills/KWH) 2,437 53,25
Total Generation Cost B

14,28 69,88
(Mills/KWH)
XS5 4 F 3

BRHAREDER

YEAR

- 100

\TEM — 1961 1976 1980
ENERGY SALES(GWH) 1,213 19,620 32,739
T & D ross(?) 29.4 10.8 6.7
AUX, USE(Z) 5.04 5.2 5,55
POWER GENERATED{(GWH) 1,773 23,117 37,240
SYSTEM AVE, OUTPUT(Mw) 202 2,632 4,240
PEAK DEMAND (MW) 306 3,807 5,457
INSTALLED CAPACITY(MW) 367 4,810 9,391
HYDRO 143 711 1,157
THERMAL 223 3,854 6,412
INTERNAL COMBUSTION 1 2u5 1,235
NUCLEAR - - 587
.PER CAPITA 1ncoME(Us $/P) 83 765 1,058
2 5 A4 F 4
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F*E R WE K
UNIT & MW
““““““ — YEAR
ITEM — 1980 1986 1991
HYDRO POWER :
HYDRO 757 1362 1812
PUMPED STORAGE 400 1000 2100
TIDAL - - 400
SUB-TOTAL 1,157(12.4%) | 2,362(13.1%) 4,312(15,3%)
COAL FIRED 887(9.4 %) | 3,170(17.6%) 4,970(17.6%)
OIL FIRED 6,760(71,9%) | 7,765(43,1%) 7,765(27,6%)
LNG FIRED - - 1,000(3,6 %)
NUCLEAR 587(6.3 %) | 4,716(26,2%) 10,116(35,9%)
T 0T A L 9,391(100 %> {18,015(100 %) 28,163(100 %)
Z 35 4 F b
B FHhFEREFH
~~—~-___ Plant . Capacit R t Scheduled N 1 )
Nawme \‘\a:\ Site (M;gd(}rogs e’ii‘;pgr O;elratri:n SLatus Suppliers & A/E
Ko~Ri Ko-Ri 587 PWR Apr., 78 in NSSS, Fuel ; W
Unit No,1 Operation ng g:;
Ko~Ri Ko~Ri 650 PWR Dec. 83 Under NSSS, Fule : W
Unit Wo,2 Construc~ | T/G ; GEC
tion A/E : GAIL
Wolsung Wolsung 678 PHWR Apr. 83 Under NSSS, Fuel : AECL
Unit No.l Construc- T/G : HPL/CAP
tion A/E ;. CANATOM CO,
Nucledr Ko-Ri 950 PWR Sep. 84 Under NSSS, Fuel : W
Units No,5& 6 Sep. 85 construc- /G : GEC
tion A/E . : BECHTEL B
Nuclear Yeong- 900 PWR Mar. 86 Under NSSS, Fuel : W
Units No.7& 8 gwang Mar. 87 |Construc- | T/G : g
tion A/E : BECHTEL
Nuclear Uljin 900 PWR Mar. 88 Partially N$SS, Fuel : FRAMATOME,
Units No,9& 10 Mar. 89 Awarded T/G : In review
A/E : In review
| Nucl I o 900 | To b 1pec. 89 I U
Uﬁ(i:tia;\:]o.ll&ll P;anning Class De:eriined D:g. 90 P?anning Not  Decided )
Nucl I 900 To b Dec, 91 I o Au T
Uz(i:tzall\;o.u P?anm‘.ng Calss Degersined ¢ P?annj ng Not Decided
L. i
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ELEMENT

KOREAN SITUATION

A, URANIUM CONCENTRATE

B, CONVERSION TO U g

C. ENRICHMENT

D. FABRICATION

E. REPROCESSING

INADEQUATE

NOT AVAILABLE IN DOMESTIC
SOURCE

NOT AVAILABLE IN DOMESTIC
SOURCE

NOT AVAILABLE IN DOMESTIC
SOURCE

NOT AVAILABLE IN DOMESTIC
SOURCE

REQUIREMENT

x5 A

F 13

FHY SV BER

MTU+0
378 ASSUMPT 1ON
ConTENTS | HIGH LOW
7000 PROJECTION  PROJECTIO
TAILS
ASSAY 0,2 w/o 0.2 w/o
U-p -
5000 F R:cvcle NON-RECYCLE|{ RECYCLE
Capacity 80 2 70 %
rackar
Design Cugrent Optimized
; esign Design
5000 [
4000
High Projection
2000 T
Low Projection
2000
» o
° L
1000 ’
Commitment
®
! )
‘31 85 90 95
YEAR
2 5 A4 F 14
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KNE # @ 28 §
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H

Unit No,

KNE Participation

Remarks

Ko-Ri #2

Wolsung #1

Design for site facilities

Participation in construction

management

Nucleaxr
#5 & 6

Participation in off-shore

engineering : 8,5%

Participation in on-shore
services : as much as KNE

can do

28 KNE engineers are
resident in Norwalk,
Ca,

as of Dec, 1980

Nuclear
#7 & 8

Participation in off-shore

engineering : 15%

Participation in on-shore
services : Preliminary

estimation is 37,.8%

39 XNE engineers‘are
resident in Norwalk,
Ca,

as of Dec, 1980

Nuclear
#9 & 10

Participation in off-shore

engineering : 17,3%

Participation in on-shore

services : Under discussion

29 KNE engineers are

to reside in Paris,

France
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UNIT  NO.

NUCLEAR uNIT #9 & 10

ABOVE THE RATIO FOR
NUCLEAR UNIT #7 & 8

LOCALIZATION RATIO REMARKS
KO~R1 UNIT #} ABOUT 8% ACTUAL
KO-R1 UNIT #2 12.8% PLANMED
HoLsune unIT #1 107 “
NUCLEAR UNIT #5 & 6 23,75 "
NUCLEAR UNIT #7 & 8 35,8% “

X 35 4 F 19

MESEDYFUF

v

Scenario

Reactor mix Strategy

PWR only :
o Only PWRs introduced.

Both PWR and CANDU :

ol1/3 of market available to CANDU; and

o The resis are PWRs;.

PWR , CANDU & LMFBR :

02/3% PWR ond 173 CANDU by 1998,

o LMFBR from 1999 ; and

o Neither PWR nor CANDU beyond 2010

PWR , CANDU & LMFBR

02/3 PWR and 1/3 CANDU by 1996

o LMFBR from 1997 ; and

o Neither PWR nor CANDU beyond 2005,

235 4 F 20
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Cymulative U3 Og Requirements (10> MT)

Annual UsOs Requirement (10° MT)

300

250

200

150

100

50

DS UDREEES

| ] ! | |

1990 2000 2010 2020 2030 2040
Year

Z 35 4 F 21

VDS DERMBEE

|

| | | .
1990 2000 200 2020+ 2030 2040
, Year

Z2 5 4 K 22
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ANDRADHE
ANDRA GOALS

i

DESIGN, SITING AND BUILDING OF RADIOACTIVE WASTE DISPOSAL CENTERS
MANAGEMENT OF RADTOACTIVE WASTE DISPOSAL CENTERS

ETABLISHMENT OF RADIOACTIVE WASTE CONDITIONING AND STORAGE SPECIFICATIONS
CONTRIBUTION TO RESEARCH AND DEVELOPMENT WORK (RAND D)

i

i

oA

pi
Ji
KN

EEELAOT7T O —F

THE HEED FOR AN OVERALL
FTHDUSTRIAL APPROACH

ANDRA®D#ER

srnTe
TOMITEE ARD TECHAICAL BOARD
Craman ANDRA CHAMMAN
iaate THATIONAL RASRDACTIVE WASTE O & WASTES
vl RECOVERING
SORTING
TECHNICAL AOVISERS ASHIETANT FOR ABBOTANT PO ASTUSTANT YO THE DIRECTOR
l Haare acawcEs e ) I QENIRAL MATTERS | TECHMCAL MATTENS [ 1 TREATMENT
econome ol CONDITIONNING

MEAD OF HKIH-ACTIVITY|
ANO VERY HIGH-ACTIVITY
STORAGE PROIECT

WEAD OF SITE B
PROJCY
-

HTE
SIOUSTRAL IANIOEMENT
VRARA . A CARIVEON

» Baxtious *

promsvp— \
H el
T
e ey | (O
SPECHICATIONS & CONTROLS STORAGE :

]
FINANGCIAL ANO ADSEMIBTRATIVE
/
mon |
. e | F S
ookl
. e sk
e
DT S e _
CARACTER1ST1QUES el
OF e
SITE

T Igne 1B
STORAGE
SPECTFICATIONS
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BEEOBMEY

FNDUSTRIAL FRANEHORK

ERGTNEERTNO

DISPOSAL
CENTER

LM QPERATL

P B Sy AR

INDUSTRIAL MANAGEMENT
CONCEPTS

BASIC RULES

APPROACH

- T0 INVENTOkV AND TOENTIFY THE NEEDS

= TO DEFINE DISPOSAL CONCEPTS WICH MUST BE
- ACCESSIBLE TECHNOLOGICALLY
- REASOMABLE FROM THE ECONOMIC STAND POINT
- SATISFACTORY FROM THE SAFETY STAND POINT -
. SUFFICIENTLY STMPLE AND CLEAR

TO BE ACCEPTED BY PUBLIC OPINION
- TO SELECT SITES

APPLICATIONS
- TECHNICAL SPECIFICATIONS
- QUALITY ASSURANCE CONTROLS
- RESEARCH AND DEVELOPMENT PLAN

A S a4 F 4 A T 4 K5
BEFEY D 558
WASTE CLASSIFICATION
[ skTa- Gamma wastes 1 [ atrria wasres ] [ virarieo wastes ]

Y

SHORY HALF-LIVES LONG HALF.LIVES LOKG MALF-LIVES  MIGH ACTIVIT

17, 30 YEARS 237 210% YEARS 27y, 80,

%, 30 VEARS 230, 2410* vears 209y, 805

r
0, 8 VEARS M3, o0 veans 243,
58,  28VEARS 281, 607 vears 24500 243,

TRANSPORT - KANDLING
NON-IRRADIATING £ 200mrad {n
IRRADIATING > 200mrad [n

TRANSPORY. HANDLING
HON- RRADIAYING  200mred [
RAADIATING > 200mesd [h

TRANSPORT - HANDLING

IARADIATING D) 200mead [h

CUMULATED PRODUCTION
N THE YEAR 2000: "L 1000000 m3

CUIBULATED PRODUSTION

]

N THE YEAR 2000: "\ 30.000m3

]

CUMULAYED PRODUCTION
IN THE YEAR 2000: "L 2000 m3

FEALISATICN [SPS. SERVICE PROTECTION PHYSIQUE . 3570
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LIV A TR
JBE ZE M AT
DELIVERIES (IN %) IN RELATION
PREVISIONS OF
NS OF WASTES DELIVERIFS OF DIFFERENT ORTGINS
1980 1992 1995 2000 DEFENSE WASTES CEA | COGIMA jang
(reprocessing) directirep. OTHERS
L]
" 20 000 1981 6% 98| 3194 {32,580 7,56 |14 %
i
20 000 500 000 g1992 2% 5 % 0#7?1'105 6%
1995 28 [45%] 08 76,58 11,585,5 %
2704 3 00 i
ALPHA 1981 o |os| os| 0o%0 $|os
270 35 000 51992 0% TH|3S| 08 62% |08
<° ) 1995 0% 6% 5% 0%-189-%:10%
GLASSES: gEr 92 - ~ :
1981 0% og| o% | 0810 ¢
- 1992 8% |os|ws| o xng «,
ANNUAL DELIVERIES 1995 | 3% Jos| 0% | osgrsfoET
2000 3 g os| ox | oglors
]
A5 A4 F 7T _ :
2 5 A4 F 8
TS5 RO SEE
BFEYMARB L
JAAARY 1981 FRENCH DISPOSAL POLICY
WSTE TELIVERIES FORECASTS
(Voiee 18 M3 O BE pELIVERED 1 198D
FACTORS
- oo Jre— FILTERS TOTAL - THE ADVANTAGE OF RADICACTIVE DECAY
- THE RISK OF HUMAN INTERVEMTION OR WATER ACTION
C E A L6 X0 0 - 1.8
- 350 - L = 5.6 - THE DURATION OF THE EFFECTIVENESS OF ART TFICIAL BARRIERS
oy 130 - - . L3 - “THE TOTAL COST OF WASTE DISPOSAL
£ 0. F 3,200 380 L & ' 8,385
OTHERS 2,743 - - m 2,854 POLICY
- SURFACE STORAGE OF MOM-ALPHA WASTES
TOTAL 12,519 4,250 3465 36 20,351
- UNDER-GROUND STORAGE OF ALPHA BASTES
. DEEP STORAGE OF VITRIFIED WASTES
DISPOSAL OF NON-ALPHA WASTES
25 4 F 9 - csM
- (82

DISPOSAL OF ALPHA WASTES
DISPOSAL OF VITRIFIED WASTES

2 5 14 F 10
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BANCHE

P P ATFORM
T8 CONCRETE THENCH
T0: ORDINARY TRENCH

TBH: CONCRETE TRENCH
WITH HYDROXVOES

CONTROL UNIT

WELLS momrn LT
TBWEST l

PRESS

T

e CENTRAL 1.8,

/// DECONTAMINATION BUILDING

el

T-mww—- ADMINISTRATIVE BUILDING

- CLOAK ROOM

ENTRANCE f

B8.P.8 serviea Prossstion Payaleor ARDAA 188
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; NEV% KM
£32 CHALON $/5
BECBRAPHIC 225 KM
POSITION
@ MOULING
SOKM
\
LAPALISSE

MONTLUCON 0. 42KM
120 KM o \
ROANNE
VICHY g ™ a7kM
34KM
CLERMONT R N
FERRAND ®
BBKM o*’“’“{m;ns,\”“\,\“
IS 46KM
S* ETIENNE @‘fv
105 KM LL\\
LE PUY (W
5t FLOUR 185 KM
190KM & ~*n H g VALENCE * \
~ ‘ DSPE o o n wan e 2 KM
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FI O BL
FORECAST PLANNING

MARCH 31, 1980 .. APPLICATION TO INDUSTRY
DEPARIMENT

™

MAY 1980 .. LOCAL INQUIRY = DEPARIMENTS
MAY 19-JUNE 13 CONSULTATION

BEGINNING OF 1981 .. AUTHORIZATION DECREE
1981 .. DESIGN STUDIES
END OF 1981 .. BEGINNING OF BUTLDING

BEGINNING OF 1983 .. STARTING OF OPERATION

ANDRA 9.80

2 5 4 K 25
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BER, B, FTEPORFHHEBEH
(554 981 BRED ﬁ?’fﬁ*ﬁﬁﬁ

NUCLEAR REACTORS REFRUIDISSEMENT A AR PAR CONVECTION fOROE

IN OPERATION, IN CONSTRUCTION AND PLANNED
September 1, 1980

i ambiant 257C chemaes 10070

et 456

GHAVELINES
L1 LYVYY

CHERBOURG,

FESSENRE]
(1]

M

ES  TOURS: ——
[CHINGN BELLEVILLE
TR [Giaacs] Ryt

NUCLEAR POWER PLANTS Anx:s

B in oparation
[ARCOULE]

‘ Fﬂ&kﬂlﬁczj ‘ CREVS. |
abas
8ORDEAUX LA d . A 7 /f I\ 2 8
& ¢

A in construction
& procadures In prograns
MARSEILT

Réstisstion O.5AS. Service Protectson Physii v 3479

Document ANDRA 10 BO

A T4 F 27

A S A4 F 29 A 2 4 F 30
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1981 FoUDR |
CONDYTRONN
PACKAGE S AT Cay STORAGE cosrssicM
TO THE STORED [COMPREIR ol icrion] AREA [ouminsy | mancnts
= 6o | 9% | 492
A 0
DRUMS 0,200m3 |
2,400
2,850
BLOCK 2 3
225 4 F 31
ANDR A D342 &l
WASTE PRODUCERS
EDF-CEA~COGEMA-OTHERS
1
I
BECC
D.O. INDUSTRY ’ MANAGEMENT
CEA BOARD
REGULATORY [~ ANDRA |
SCIENTTFIC
TPSN | | AUTHORITY BOARD
DISPOSAL
D.O. HEALTH SITES
SURVEY
AUTHORTTY

ORGANISATION CHART

4 F 32

229~




