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ub odo odo od oodg 0bg oo oo oodg obg oboo
ubd boo gob 0 0oob oo oo, boob 0ob oboo 0o
ubOg 0odo oo Ooboo oo bog ogo oob. 0o 0 o0
0oog bobob boboboo 0od oo gooo, oob 0o o
0b 00 DoOoo 00 0og goog 19e70 00000 OoO@Oo 1
ubyd oo dood gooodg ooo -0b00 ogb obg og oo
O 000 D00 OO0O(Potter 1990).

00000 ooo 0oboooo boooo oooooo oo ooog, 1970 20 14
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0 00 0000 00 0 0000 oooo. o 0ooooo 20 000 oooooooo
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195000 OO0 0000 OO0 OO0 O00OO0 00 0 ooogo o
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000 0000 oo oo goboob oo bgb bobg oo o
0O 0000 god. 195500 00O 00O 0o oodoo oo oo o
00000 DO0OO 00000 ‘O0000000O(CNEN: the Comision
Nacional de Energia Nuclear)[] OOOO(Ruiz 1988). 0000 OOOO
000 00O OO0 DOODO 00O 00 bOobO 0 Obo ooo ogogo
(CFE: Comisién Federal de Electricidad)J0 OO0O0O OO0 OOO O
000 OO0 O0000OO0O@uan Eibenschutz)D OO0 CNENO OO OO
0 ‘000 000 000 00O 00O 00 Obob oo oo gogo
00 000 000’00 D000 OO(Eibenschutz 1982).
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goodo 0igob oobdo 0obo Oobo O obo oo oobo o
00 000 000, 000 00oogo CNENO 0000 oog ooo
00 O0OOO0O0O Ooo DOo. CNENO 0000o gobgoo bgo
0 0 gg 196000 OO0 -O00OOOOOUNAM: Universidad Nacional
Autonoma de Meéxicoy’U ‘OOOOOOOIPN: the Instituto Politécnico
Nacionaly’l OO0 OO0 O OO0 00O DO OO0 DOOODO. 19660
CFE OO0 OO 00O OO0 DOO 00 000 oo odgo goo
0000 oobOoo. bOoo O goog 19670 CFEOD DOOOO OO
U 000 oo 0o oobo b0oo oo bgo cboob obo boo
(SRI: Stanford Research Institute)’l] OOUOOO OOOO(Garcia Michel
1988). 00O 0O0LOOO O U0QO OO Oob b0 0bo ooboooo,
CFE, 000 OOUOODOOPEMEX: Petroleos Mexicanos)[] 0, OO0
SRI O0O0O0O OO0OOO ODOOO CNEN OOO0O OOobg ood. d
0000 CNENO 000 000 000 0oobo oboo oo gog 2
oo 0Odo ogoo oo good oo, oo oooog obgo
oo gooo 0o oood oooboo b0 oobo oog, boo
oood 00 obogo boob goob goo goodo.

CFEO 000 00000 OO0 Ooboo oboo booboo ogo b
00 OO0 0DbO0O 00 00 00 Doooo ooo oo bgo ogo
goodo boobd. OO 00 CFED O0O0OO Obg oo oo go
U o0 0O0OOo gob. Oob OO0 Ob bbooo@o eNEnD 04O
0000 ODO0oDOno OO0 O0dOO(vasic science)d OO OOOO O
ub 00O oo, CFED 000 boobd 0oboo obobo boo o
dJood oooo boob 0obo OO0 Ooood oo oob o oo
oo 0Od, ‘00dbdOwrkeyyd OO0OO. OOOO O0OO O0OOO
0 0000 00 Oobo oo oo bg, ooog ogo ggog)

HRE MAIZ), B(H2HE), AOIZHIEILY JHE 27| fEA wiinly |



U obg goodg, 0bdg goodg goob 0g gobooo oo oo
ub 00 0 000 0obdg gobo. 0obog Ob bob bo goog o
0 000 odo ooo 0 obgo ogoo.

goo gobg 00 0bo gobd 0o0 bobo gbg oogd SR
Uub OOO0o00 DO 00bD00®Ruiz 1988). 196000 0O SRIO OO0
U oobd dab boob bobooooo gobdg goo ggo odo.
ub 0oob oooo goo oo bgo bgob oob ogo b oo
ubd go boodb 0o oobg «0g goodg go ood oboo
0 0ooo, 0 0obo 0b bobo obo Oob bob Do gobgo
0bd 0O 000 000 DO00(Eibenschutz 1982). OO0 0OO0OO O
00 0000 oo bobobg ogodgob 0oo0 ooo booo o
ubd obod 0 00 gob oobo. oo 0obo 0obbo 0o o
ubd gob 0d Oobod oboo obg good ooo goooo
0b oob go 0og boobd ob gobg oogo.

0 o0 good oo 0oboo 0o 0boo oboo boo oboo
U ‘0000 000 0000(Gustavo Diaz Ordaz; OO 1964~700) O
00 0O ooo ooooos 0 0o 0og bob ogob oo bgo
gbod. 0ogo 0o 0o gobdg 0obgo bgbodabo oobooo ooo
ubgd bgoo. o4, oo goodg bgobgo goog boo oo
ub 0db ooog god. 0o gbgo og 197000 04 good
O 000 0000 00 booodwilliams 1979). OO0 OO0 00O
uboob goog bodo 0ooo oo oob goob googo.
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000 Ooog <000 dd(erisis of accumulation)’l] OO0O0 OO O
00 O0000(FitzGerald 1985). OO0 OOOOO O0OOO DOOOOO
gdsn o0 Oood oooo booo oo ooobgo boo ogo
good 0o oooboo 0o bOoo Obo 0o obg. obo go
ool 0obod gobd goodo ooobd gob Oog oo go
0 0go. 196000 OO OObDOOO Ooboob ob, bobo oo g
gJoodo ooo boobd OO0 Ooob 0og oo ooo oo O
0 00000 OO0 OO0 00 OO 0O ‘Oogd ooOdast resorty’dO
0000 O0O0O(Bennett and Sharpe 1982).

196000 O OOOO OOOOO OOOO OOoOOo o booo oo
oo 0bd 0boboodo bo booo boob oood. gog 1960
0 0 00 00boob Ooboo 0o oo oooo oodg. gooo o
oo oo bobo 000 Oobo oobdo oot oo booboo
0 0 00O0ODO 0000 00 oboob boobdo boo oboo
aoo goooo ogo.

19700 ODO00O0OOOOAEA: International Atomic Energy Agency)l
00 oo oo boob 0b 00O 0bo bgoogoo bgoo o
80km[l OO0 OO0 OOOOO 500MW(megawatts) OO OO0 OO
0 000 100 000 00O 0bo oo 0o oo oo ogood. -
oo 000 0oOdbo 0o oooodgo, CFE 0ob good bgo
0 0000 CFE, PEMEX, CNEN, 0UOO 0OOUO(the ministries of
Presidencia), 00U (Hacienda), OO0 (Industria y Comercio) OO OO
good. oob oo Ooboo boob oobo oo boobo oo
0. 000 00O 000 OO0 oobo oob boob boo obogo
goodno 0o bo 0obobob Oboodbo Ooob o boood. go
000 D0OOooooo oboo 0 0 Ooo ob oog esamMwO O
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00 Ooobogd obogd. 19700 O0obdo 0 0o bdo boo boo
00 DDO0O00 0000O(World Bank), 000O0OOO(the U.S. Export-
Import Bank), 000 OOOOOO(the Japanese Export Bank)d 00O
U00O00Ruiz 1988). OO OOOO0 OOQOOO O0OOO 19710 12
U 0O0dgd Oood oo gooo. oogaess~72)0d oud ood
00d 0obobo booboo 0obod ob oob gobo oo og.

g0, ooo oob 0odo bo gooo 0obo oo goo oo
0 0o boob 0oboo 0o bgbood. Oooo obg, goog, oo
oo, 000 000 boobdo. 0o 0 0 bo 0bh oobo oo o
00 000 bO00OOo 0O 0dbo gooo 0o odo googo oo
0 000 boobg ooao.

g0, 000 0ooo 0ooo ooo googoo oooo, ogo o
00 Ooobo oo 00O gobd 0obd Oobd 0o bgoo oobo o
goob 00boo bodd. 00 00 0 bod booo oooo g
U0 0d0 oobob O0b 00 000 odb o bodg. gobbog
ubd bdo gobdo boobo Ooob ooo 0odb obo boo oo
(Costa 1979). OO OOO OO OO O0OOOO DOOD OQO OO0
gooobdo ‘0b 0o0bo obobob oobobo bOuo boo boo
000 000 Ooobb. 0dd 0do 0ooob oo oo oooo g
0 - 00 00oboo 0o oo - 00 goboobo ooooo gog. o
ubd oob bobob oobo ooboo 0b 00 Ooboo oboo
U0 gooob ooo. 0gg 0d obdgdg od oog oogog od
0 0od b ooo, boobobob Ob Ooboo oo 0o boob o
00. 000obb 0od 0b 000D 00dd CFED ObOodo booogd
0 00 DO0OD@UOO CNENOODOHOO 0O OOO boobg bod
0 00O0O. 000 0OhOooo 0bbod 0o obbo goooo bog



00 ooo god.

00, 00 00000 000 bdo oo godo oo, oog od
0 00000 00000 OO0 000 0bd 00 00 ooooooo
00 000 00 0000Obo 00 O Ooobo Ooodg bo CrFeED Ooo
oo oooono gobog obdoo. boobo 0o 0o oo bgo
0 D000 bO0OO 000 oboobdo, 00 0000 ooooO(ere:
Partido Revolucionario Instituciona)JOJ OO OO OO 0O0OO0O OO0
0 00000, Obdo 0obo Ob 0o Ob ooboo ooog boo.

ooooo oo, 000 bob 00D oobo boboo oo goo
OO0 0000O(nside access)’ OO OO0 OOOOO(Roger Cobb
1976). 0O0OO 00O 00O 00O OO OOOOO OO0 bobog o
0 00 00000 0000 00000 0o CFED OO OO O 0o
00 00 Ooooo. 0db 000 Oobdb 0ooo obooo gog o
o000 0OO0O 0oo 000 00 00O 000 oobg CNENOOO
0ood 0bg goo. CFED 0O 00O oooo goo od obogo
00 000 0bd oooo goog boo.

Ch AT RIS BRo| 57t 0[37]: 197282

0oodb bobobo 0o oboob 0o boo oo oob go
oo oo oo bobgd 0b 0bbod. 00 dodo gogooo ooo
U0 0000 ‘O0b0O(shared developmentyUUO OOOO OOO O
dO0OO(populist: OO OOOHOIOO OO O0OO0O OO O0OO DOO
ud gooob bogo. bbb 0dg gobob oo boodo ooo
goodooo Ooboo 0o 0boo Oobg 0o obg oo, bo go
0 od, o0 0bobo b0oo oo bod 0d oogdoD gboM™ares
1985). OO OOO0OO OOOOO OO0 OobOo ob oooooo o
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00 0300 bOob 0o b0o boobdo oo 0o boo boo
0, 000 00O 000 0O booo b-0 oo oboob oo oo
00d oobd. obgob bdgo 0bg 0o ob boob boo o
0b Ooob odo bdo boo Lo Oobdo oo oo oo boo
0 0000 0000 ooooo. obo ob goog 19730 0o oo
0bd oobdo 0b OO0 0oboo Oobdbo obo oobo oo
00 00000 0OO0O. DOoooo oo boobo oooog boo
00d 00O 00O 00O boob oobg obo.

oo gob gobdo boo bodb boobo go boo boo
0. 0booo ed0 ODLO OO0 OOobo Oobog oo obg ooo
U0 OOO00 0bhO 0OOob 0bo Oooboo g0 creEn oo go
0000 OO0 OO0 OOod. oob 0oob ooboo oo oooo
00 00O D00 gobobo Ooobo oobooo oo o oo ooo
00000 000 0o 0O 0o 0O 0oo oooo oo bg obgo
0. 19720 ‘0000000(General Electric, OO0 2 OO)’00O 19760
ubdo 0O 0b 0obo 0bob Ooob gob. bobo O oboo CFE
0O OO0 CFENOO 00000 “O0000000000NIN: @ the
Instituto Nacional de Investigaciones Nucleares)’] OO0, 19730 8
0O 000 D000 DO(Wells Fargo Bank; 0 OOO0O OO OOO; O
00 3 00O O0O0O0O00(the U.S. Export-Import Bank)d OOO0
0 00 0ob 0ob bodg o0 Oogobgd e,oood OO O 54000 O
00 00 boboodo ooo oo go.

19730 120 220, OOOO0O0OOO(General Electric Company)[] [
0 0000 0O 00 000 0bo 0o 0oo bodg. ogoo oo o
00 00 000 DOOomitsubishd O OOO0O. O OO0 0O OO
O000(Boiling-Water Reactor: BWR; 000 4, 00O 5 O00)OO.9 O



| 2AX} 2. M{EUIERIN(General Electric Company) ||

18780 OO0 OO0 A. O00O0O(Thomas A. Edison)d OO0 0000000 OO0 O0O.
18920 000 0000000 00000 00000 0000 gooooooeeo oo
00. GEO 00O 000 18%0 120 000 0000 00 ‘0oOooocoodod@dow
Jones Industrial Average)’d OO0 20100 OO0OO OO0 OO0 OO0 O0O0O. 19000
00 000 000 oobooooo oob oooooo ooo O, oooo ooo goo
000 00 00 000 0 00 oodgo O0o0a932, 19730)00. 00 000 ogoo
goo oo, og, 04, oo 0ooo 30000 OO0 OOOOO 0000 OO.

00 ooo 0o 0 0ooo oog, 0o 0 0ooo oo, 000 © 0ooo oog, goo
oo, ooooo, oo 0 oooooo, ooooo oo ooooo od. o o oo, od,
good, ooog, oooo oo 0ooo ooo oo oooo. oboooo oo, swot
00, 0000O(Strategic Planning) 0 00 0000 00000 O OO 00000 OO O
00 0000 00 0oooo <ob>0 <0o0> 00000 ooo oooo oo goo
0 0000 0ooOo0. GED 00000 ooooo oo 000 ooboo oopooo
00 0000000000 000 0000 000O(ecology)d GEO OOO0O ‘000 O
00 000 DO(@imagination at work)’] 0 OO0 000 OO0 0O0)0 20050 0000 O
0000 ooo oo 0oo0. 0 0o 000 000 0oooo Oooo oooo oo ccgoo
000 (healthymagination)’0 20090 O0O0O00. OOO0OO 19760 GEOOO(GEDOOO
gooooooo)o oo oo 0 ooog, ooooo, oooo, oogo, oodo, oo
0 00 0O00 D00 0000, 19840 GEOOOOOO@O gedOonoooon), 19870
GEOOO0DO(20070 O0), 1990 GEOOO, 19980 GEOOOO(OO GEOODO), 20010
GEOO, 20020 GEOOOOOO0O0O0O0O0O0, 20040 GEOOOOOOOOOOO, OOOO00
(20040) O O0OOOoo0sO) OO O O0O0OO0 OOOOODO OO0 OO0OO OO.

O

0. 000 oooao.

| 2AX} 3. YAnfoHEAHTL|(Wells Fargo & Company) |

(<}

18520 00O OO(Henry Wells: 1805078)0 OO0 OO OO(William George Fargo:

181808100 000000 DO0O00 00O 0000 00 0 00 000 boooo ooo
ooooo. oooo oooooo oo oo oo, oooo 0o oo oo o obooo
ooo 000 oo oo 0 00 oooo ooooo. oo ooboooo oo, og, oo
0 00 000 00, o0oo oooo ooo 0ooo oooobo ooo ooo goo
0 000 DO00D. 18550 OO0 1000 0DO0OO@NDO0 000D 00 00000 O
0 000 000 000 ooooo, 1seeddn 0oo 0ood 0o ooo ooood o
0 00 00000, 000 18690 000 0000000 000000 0oboo 0oog oo

SHAIZE MU YAEZIATE HAIZ0| OHOHSH of2fgt RXt20f chet CiAtelnr eygol ZHl= 0
HAIZ XA olHX] Z2aUES = HEE AVITE =AU 0l2e ZH= 1980 B HA
HESOIH LAXA =21 AEIAE WRE2RE ol 2ME 0IR2 HXF oyx| dith 250

ollt= 71315 HMISC
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0000 ooooo. 19050 0ooOo000 0o0 000 0oo oooo obo ooo
00000 000O00000(Nevada National Bank)O 0000 0OO0000DOO0O0OOOC
(Wells Fargo Nevada National Bank) OO0O. 1923000 O0O0O00000CO(Union
Trust Company)d 0000 O000O000O00OD0OC0OO0ODOOOO(Wells Fargo Bank &
Union Trust Co)0 000, 1954000 OO0 D0OOO00OO(Wells Fargo Bank)O OOO.
196000 OO0 OOO0O00D0O00000(American Trust Company)dd OO0 0000 OO
OJO000D00000000000O(Wells Fargo Bank American Trust Company)d OO0O.
19680 00 000 0O000000CDO00000D(Wells Fargo Bank, National
Association)J0 0000 O OO0 OO0 O0O0OO OO0OOOO DoOoooooooo oo
0o0. 1986000 O00000(Crocker National Corporation)l] O0O0000. OO0 OO
0000 ooooboo oo.

0o0: 0oo gooo.

00 19730 OO0 CFE OO0O0O 000 OO0 bOooog go boo
0 gobdo. 00 godb oob 0o obooo obob oobooo.
ub o0, gbod, 00 O0Odogistics), U0 0O, OO0 00O, 0OO O
gbod boob odo odg oogo 0o ob oo oodg oog o
Ubhoo DO0OD 00b 000 ddO(Presidencia 1988). OO OO0
INENO 000000 000 0O 004 CFE 00Od 04 boo od
0 bObd. 0og oboo gb 0o bob 0b0 goooo ogo
00 000 gboodgo, 00 gobgobd(Eibenschutz 1982).

| 2AK} 4, HISS2XI2(Boiling—Water Reactor; BWR) ||

0000 ODOOMBWR: Boiling Water Reactor)d OO0 OO0 OO O 0OOOO, ODOO
0 0000 000 0 0oo ooobo 0o 0oo oooob. BwrO 0000 OO
0000 oooooooo 19500 000 0obooo, 0o gooooooooo ooo
00 0000 0000 0000 0 000 0000 b0, 0000 0ooo ooo ooo
0 000 0000 booo. 0o 0oboo 0ooo oooo ooog, oo oogo goo
ooooo. 0 ooo oob ooo, 000 0o 00 Ooooo 0oo O 0o oooo o
000 0 0000. 0000 7eMpa 000 000 00O, 285°CO0 OO0OO. OO O
0000 OoOoo oOoopob ooo 0o 00 10 OO0 1eMmpad OOO OO0 OOO
0 000 ooo.




| 32! 6. HISSE fXfZo| wxpx |

Containment Structure

L

Z}F: Boiling Water Reactor GE BWRA4 Technology Technology Manual Chapter 2.4
Recirculation System see more in web
http://adamswebsearch2, nrc, gov/idmws/doccontent, dllZlibrary=PU_ADAMS”
PBNTADO1&ID=023080396

000 0o 0ood 0obob Ubo gobobo Oobdb ooooo
0000 O00wEranium) OO0 OO OO OOO. O OO DO0OO O
0o gogo 750~4,0000 OO0 OO0O0OO. OO0 OO ODOOOO
goono 19740 000D ‘O00OUO0O0OOO(CNE: Comision Nacional de
Energéticos)’, INEN, OO0 CFEO OO0 OO OO0 OO0 020 O
oo 0ooo oo gb 0ooo gbgo. oo bobob oo ooo
0ooo oobo 000 00 OO0 OO0 oo oooo ooo oo
0 000 goooo 0o bob gogb Oobogb ooobo obooo
dooood 00 000, 00 0000 INENO 00 goodo ogo
0o 1979000 DOOOO ODbOobd bOod. obo ooboo ooo
00 020 OO 000 000 00 000 0oo 00 0oo ooo
0000 goboo ooobobo oobo 000 Oobo b 000 ooo
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00 0000 0000 0000 O0(Garcia Michel 1988).

000 000 000 00000 boooo ooog gooooo oo
0 0000 00 OObO0o 0Oooo ONEOOO oobg oog ood
0000 00 0bobo bob oodb Oobob ooobo booo o
00 O 0Od. 0dbod 0obd boob goo obg oo obo ood
00. 1975000 CFEO 000 199000 OOOO 1,0ooMwOO OO0O
0000 12000 15000 0OO0 goo ood. oog boo oo
00 000, 000 0bood boboo oog, obobo oo gog o
0 000 0000 bOdb 0obo bOoo 0 0oo oo ooogo go
0000 DO0O(Ruiz 1984).

1976~820 OO0 OUOO0O(Lépez Portillo) OO OOOOO OO0
00 000 00000 Oooooo oood, 0o oooo ooo go
0000 00 000 000 0O0o oog goodgo boogo ogo o
000. 0 OO0 00 000 00O 0000 god go(oil wealth)dO
0 00O OO0 DOO00 O0OO0O(Grayson 1988). 19760 OO OO0
00 OO0 0000 0o 0O 0 0bo 0bo bobo ooo bgo
00oobD oooo obg good. 19760 120 OOO0O O0OO OO
O0O(Ebasco Corporation)J] OO0O0O0 OOO0O OOO O OO OOO
0000O(Reichle 1979). OO0 OO0 00O OOO OO0 OOO0O0O
0O 00 000 0000 ooog oo ooo oo ooogoo go
0 0000 0obd bdbo bob Oooo Oob oboob obog oo o
00 O00obooo. 0od Oobd 0b 0ob gobo oo oooooo
000, ooo 0Oo 0o0 Oobo oobo gobob oog ooo o
0000 000 000 0000 000 Ooooo ooooog odgo
oood.

00 0000 000 000 000 0od ooooo oo gog d



0000 oo oooo 000 oboobo gobdb obgb 0ooo ooo
00 00O 000 0000 00 goodo oogog. 1978~790 00
00 000 00000 0000 00 bdbod 00boo oooo ooo
0ooo 00 000 bobo bob obo Oobo Ooboo b bob. oo
0, 000 00 0000 O0o0o 00D 000 obobo oog ooo
0000 CNEO CFEOO 19750 OO0 OOOO. OO OOO0O OO
000 00000 000 0000 OO OO0 oooo o oo ooo
0 00 0000 000 000000(Ruiz 1984).

1977000 00O OO0 OO000O OO0 obgbg oobo bgo
000 000 000, 00000 000 00 00 00 OO0 ochoo
0 0oob obd oo, 000 0bo ooobo oo ghobooo
goo 000 00 0bd. oob Oob 0obo oboo Oooo oo oo
00 0 bOoOoo 0o Oob OO 000 obobobo oooo ooo
do0 00 00O 0dbo oooo oooo. oob boob oo go
OOO(Veracruz) OO0 OO0O0O O0OOO OO OO0 OO O O0OO
0 00 000 Oobdb bobO. obo goob oob oo oo o
ooo 0boo Ooob oo 0 ooo boob Oooo oog boo. o
00 000 OO0 OO0 DOD OO0 0oooo bdo crE 00 OO0
0000 0o 0odo 000 000 0Od ooooodgobo ooooo o
000 OooOo. 00 o0, 0oooO0 «00dDdo(URAMEX: Uranios
Mexicanos)’l] OO0O0000000O0O(Sindicato Unico de Trabajadores
de la Industria Nuclear; OO SUTIN) OO OO 0O0O0O0O OOOO. 0O
0 00Obod 00 00 oboboob oo Ob oOoog SUTING
dood 000 gooo 00 obo@ob) 0obo 0o CFE OO0 OO0
0000 INEN 00O 00O 000 00 0bobobo 0obo obob gog
0. 19770 0000 00O 00O 00O 00O 00O OobOoo boo
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0 000 00 0000 SsuTINg 000 D000 O00(Arturo
Whaley)l 00O 000 OO0 OO0 OO O0O0OO OO OO0 OO
0 0000 0oboo oobog good. obobo ob oo obg oo
0 000 00d. oooo bob ooboo oo Oobg oo boo o
00 00000 DODOOO OO0 00 00D Oobooo ooo godgo
00 000 0bo@obo 0O)o 00 O0bd oooo oboo gogo
0.

19780 0O OO0 OO0 O00O0O DODOO OO0 ooooog 1979
0 100 000 O0000(Comision Interamericana de Energia Nuclear
1983). OO0 OOOO OO0OO OOOO SUTIN, ININ, URAMEX
0O 0 0000 0OD 0bo bobo ooob obo oo gog o
0O 0000 000 0000 000 000 oo oo gogo odgo
0000 OO0 000 00OO bOobo bOobd 0O00(Gareia Michel
1988).

URAMEXO 00O 0OOO OO0 00000 OObo gog oooo
00 0000 0000 000 00 bOb oobo ooodg. es1odo
URAMEXO 0O0O0O 0O0OO 00O O0O0OO OO0 O OO0 Ooood go
OO0 9,00000 0000 OOOOO.9 OO0O0OO0 URAMEXO OO0
19770 9000000 1981000 300 OO0 OO 2000000 OOOO.

19800 OO OO0OO ODOOO 000 OO0 60 OODO OOO 00O
‘ooob0obooe g oboob. bo Oobo bob oo, Oob bobobo -
00, 000 00000 00 000 oog oo, ooo oo godgo
00, 00d 00D ooo obg, obg oo ooooo oo go

10) Of OHAHE 19840f 0|22f CrAl o B BZE0of 0j0] BHE ERF0| H9 1
H I EACHBusiness mexico 1985).
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00 O0000ORuiz 1984). OO0 OOOOOOOO OOOO OO 0DOO
0@O00-00) DOOO(PNN: Programa Nucleoeléctrico Nacional)’[]
oo goodoo Ooog oood bod. b oobgo oo obgo
2000 OO0 20KW 000 OO0 00O 3000 Ooooob goo o
00 OO0O00ORuiz 1984). OO0 0O0OO 0O0OO OO OO0OO OO OO
0 000 Ooboodob 0obdo 0o gob bodb Ooboo oo go
00 0O0Ooboo Ooood oo boo 0o oo obooo ogood.
oo0 0Oo 0Od SUTINO 000 00O 00O gobg go bgo
uo bdo 0o 0b 0oob 0oob oobo 0o bgboo gobo o
00 0000 DO0ODORuiz 1984). PNNO OO0 OOO OO0 OOO
goodoo obg 0obo 00 Ooboob Uob ot oood. go
goo, 0o 0oob ooob 00 oobo oobo oo oogo o
oo 0ooo Ooboo booob. boo boo booodo oo boo
000 OO0 ININ, URAMEX, SUTIN 0O0O0O0O OO0 OO0 0000
0 00h0O0 OOoo. ooo goo CFE 0O booo od oogo
ub 000 00O Ooo god. bdgo 19810 CFED OO0 bOd O
goodoo O 0odo cboobgo ooqg 2,400KW OO0 OO0 O
oo oood.

000 OOO00 Oooboobo booboo od ooo gobgo
oo0 000 0000 OOobo PEMEXO OO OO OO0 ChQO oOd.
o 198000 OO OO DOO 00O DO OOboO bbb PEMEX
U 000 000 UOdOorge Dias Serrano) OO0 OOO OOOO
U 0oo bod 0 bdbo oo bg 0bo obobob obg oboo
goo. 00 D00 OO0 0O00OoonD D00 0bOO0 OOO(SEPAFIN:
Secretaria de Patrimonio y Fomento Industrial)ll OO0O0 “00000
oo ooo Oobg 0 00bo oo 0o 0bo oooo gooo oo
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000 00 00 OO bobdo oo oo Oobo ooooborg bgo
00 0000. PEMEXO SEPAFIN OO0 OO0 0O00O O0O0O0O,
SEPAFINO 00O OO0 OO0 OO0O0O0O OO 00O OO0 CFE@O
0000 DOD 000 ooo)o ooobo gogo.

SEPAFINO CFEL OO0O 0O0O0O OO0 OO0 OO 0O 0O 0Dgo
0000 DOD 000 oooobodo. oobo 0obo Oobo ooo ogo
0O OO0 0000 0000 000 Ooog oo ooo ooog godo
0000 ‘00000000(mnatural uranium reactor)’ OO0O0O OO OO
0 000 00d 0ooo bobob 0 oo bob bobob go. go
1982000 OO0 00000 Oooo Oo oodgo, oo oo oo
0O 1978~790 OO GE Mark I OO0OO OOO OOO 19800 OOO
O00(Unit One)d OO0 OO OO0 O0OO0O0O 0OO0O OO0 ODOO
00 0000. 19810 00O 0000 O0000Oo ooo googog go
000 0000 000 0000 000 0 0 00ooo ogo odo
0, 00 0 O00O00 OO 00 0booo 0o oobo bobg go
O0. 19810 O0O0OO(Ebasco)d 00 OOOO DOOD OO O CFE O
0 D000 O00do, ooboo boo 0o boo oo ooo go
OO0 0O00. 19820 CFEO OO OO0 0O 0O0O0O OOO gogo
000 OO0 00000 000 000 0000 O0(Luddemann 1983).

0oo 0O, 0 00 00 0Ooo Oobo Oobob ogo oo goo
000 0bobd. o0bo 0Ob Oobo Ooboob Ob oo gogo
0o, 0o 100 OO OOoo ooo 0o gob. oog goog go
000 bOobOo 0ogo 0o bo oooob. Oob ooo oooo go
0 CFE 00O0O0O0 000000 00O 00O Ooooodgo, CFEd 000
000 OOoOoO Oobdo 000 ooooo bo 00 oo bogo
0000 0000 oooo boooo.



ubod obg go oodb oo ob bg oo boo 0o o o
go, oboo goo goodo 0oo oo oobg obdgo. goog o
good oooo boo gobg oo oo oooo oo booo O
U, o0 000 googb obo ooo ooo. obobg bob oo
goo ooooo bg booobdg og ogob oo oo booo O
ab o0 od gobo oodgo oodoo odo. oob boo oboo
g goo ooo 0oo goo odb boobo ooob. oo oboo
good oo go b0oo booodg oo 0o ooo ood oodg o
god, oboo ooo ooo ooo gogob goboo, bob 0o o
goo gobooo oo 0obg oo goog oo.

ooo 0obo godgb 00 0o gbdg 0boo 0o gobo oo o
goo ogoo ogb 0oobo 0o oo oob boob bd. o
ub 0boo gooog 1980~810 U0 ub O 0 gdb bood oo
0 oo 0bdo 0o 0obd 0o Oobo 0o gooo oo obogo o
goo. 00 ooo oboo 0o 0o oob obo oo boo oo
gb 00 00 0oOo 1981~820 D000 oooo@ooo)o oo o
U ooooo oo goobg oogo od.

ub oot goodg 0bdg gbg goodo od oog oogo
0 0bOd 0boo CreEQ OO0 booo go. gooo odo bgo
uboO gboodh SEPAFINOO OO0 dOoO gobdoo go bogo
U 0o0d 0o 0obo 0boo 0o 000 ooo. bo 0o oboooo
ub 00O ooooboo boo good. 0bg 0o oob 00O PEMEX
0 ooo ogog booooo.

oood goo boob boo gob 0o oo gobg oo go
ub oo oooo obg ood boo ooo o 0 goobdgo od.
goo 0obg bo obd, oot 0obdo 0o boo oob oo oo
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ub 0040 0d gob Ood. CFE 4oo boodb oodg od oo
gbgo gobo 0 0 gobdb goo 0o oo ooboo oo
0bgd 0ogo boooo goo ooo oo.

Uoo 0oo oobo ooo 0oog ogo 0obg bdbo booo
ubd 00O 0oobo obg gooo boodgo oood. boo oo
ubgo oo boobdg, 0o bgo 0boo 0b booob boo O
ubd oob bod oo oo 0o ob 0o oob oo boo o
ub 00 0od bood oodo CFed 004 gbgoo, CFED Ui
00 000D 0oooob 0obob 0obo oboo. bob ooooo go
ubd oo@o oo oo 0od goo ogoo ooo oooo.
00 0 00 gbdob gbob 0bo 0o 0ooo oo ooog bgo
0 gob obgob 0o obgbb 0oo ogboo oob ob o
ub gobdg oodo oooo oboo bgo.

2f) HWA|Z EXZAMH| 27]: 1982~90H

ub ooo oo boo ogo odgo ooboo bobb oo 0 o0
O 0 0 0000 000 19820 120 100 boooo ogogo. go
ubd 0ooo goo 0obg boob Oobo ocbobboavrboo
U 0000 oob gobdg oo ogood booboo oood. oo
ubd 00 obgobg bodb 0o 0oob gob oob. b0 o oo
U 0000 00 000 00000 000OUO(SAPs: Structural Adjustment
Programs)[] U000, 0000 00O 000 00ODO0D 0O 000 goOdo
gboo. oo boo booo b0og oo gobgo bgo bod. oo
U ogoodg oo aboodo, oo 4go, oo 0 0o 4go od ood
0 0oob goog oogoo.

aboo goo goo go 0 g oog obg 0bo obg. bg O



goo oogo 19820 50 0O000O 0odbo oo oo obooo o
00 bO0O0OO0 OO0 O bOoo boob Ooob 0o oog oo oo
oodno Oogood. 19830 OO 0O O ObOoob gob oo ogo
oo 0oboo oboob 0o boobo obdo. Oobob obooo go
0 0bOd doo oo, oob 0 oob 0o oo oob ogoo go
00 0000 000 ‘O0bdob ObDO(Kraftwerk Union)’d OO O
good. 0000 oooo 0obo 0oboo 00o ooo 0oDOO0(sunk
costs), OO OOOO OOOO, URAMEXDO OO, OOO OO(type) O
goo boo oo, oob boo oo, oob boob oo boo o
aoo. 00D 00000 OO0 URAMEXO ININ 00O, OOO ININO
SUTIN 00O 0000 Oboodob. oodbo ogog 19830 O, oog
do0 000 00 Oodo gobgoo, 1987000 00do oo oogo
0 0oobd. oub 0oo oo bdo oo Ooob oo gob o
00 bOoooO oooo oooo boo, ooo, oood 0og oog o
0 0Ooog 1984000 DOOO OO, OO oobg boo oo, -
ub boob oo boob oob 0o 0o Ooboo obooo obo o
00 00O oog 0o b0 oo gobdgo oo oo oooogo
goodno oo bg obgo ooood.

O0o0odo 0O 0O 0000 000 oobg goo 1984~880 000
OO0OO0OO(PNE: Programa Nacional Energéticos)’] OO 0OO0O0O 0O
U 0 doo obdb oobdg ooo boob. boo oo gobo o
oo odo boobd goboo obg goo odog ccoogooge
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45) LUIZ A, P. SOUTO MAIOR(2003), Desafios de uma pol tica externa assertiva, Rev, Bras,
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m Executive Summary

Research for the Development of Nuclear
Industry in Latin America and Policy
Proposals for Korean Nuclear Industry
toward this Region: Focusing on Mexico,
Brazil and Argentina.

Hee Moon Jo, Sang-Sub Ha, and Hye-Hyun Son

This research paper seeks to understand the nuclear policies and trends
of the MBA (Mexico, Brazil, and Argentina) in the nuclear renaissance era
and discuss how Korea’s nuclear energy policies should change to make
inroads in the MBA region. By looking into the history of MBA’s nuclear
energy policy and status quo of their nuclear energy industry in depth, it is
possible to see the changes made in the nuclear energy industry accordingly
to national policy changes. Policy variables that are needed for Korea to enter
the nuclear energy market of MBA, such as technological self-reliance,
financial investment resources, institutional perspectives of nuclear energy laws
and institutions, fuel cycle, the degree of international cooperation, have been
analyzed. For future cooperation among MBA and Korea in the nuclear

energy sector, SWOT analysis was used to identify the possibilities of policy
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approaches and broaden our understanding of the matter.

The first chapter, the introduction part of this paper, examines the start
and development for the nuclear energy industry in MBA, identifies the
reasons why these three Latin American countries are significant to Korea
and the possibilities for nuclear energy cooperation. In particular, how Korea
should act to the recent energy policies of MBA, which is planning on
diversification of its energy source and efficient management of its energy
industry, is one of the critical issues. Various guidelines were set for efficient
research analysis via the research’s content, scope, and method of research.
Collecting and monitoring the basic data on nuclear energy industry and
existing documents and papers published by think tanks and professional
organizations helped increasing the accuracy of this research paper. The
second chapter categorizes the history, status quo, and degree of international
collaboration of the nuclear energy industry into periods. The three countries’
technological independence, financial investment, institutional characters, policy
formulation, decision—-making, internal and external policy conflicts, and actual
policy changing process have been thoroughly dealt with.

Initiated in 1955, Mexico set forth an industry policy with unprecedented
technological complexity and extremely difficult problems. The fact that in
took almost 20 years to make the program for activating the Laguna Verde
Nuclear Power Station as policy shows the nature of the problem. Mexico’s
nuclear energy policy can be divided into 4 periods: initial nuclear energy
policy formulating and agenda selection period (1955001972); the Echeverria
and Portillo administration’s nuclear energy industry implementation period
(197200 1982); the de La Madrid administration’s policy crisis and commercial
nuclear energy operation period (1983011990); and up to the present is

defined as nuclear energy management and new agenda selection period. The
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actual realization of Mexico’s nuclear industry started in the 1970s. In that
period, nuclear energy rose as an alternative energy source due to the rise in
international oil prices and the increase in domestic energy consumption,
which meant more imports of oil. This naturally turned the spotlight to
nuclear energy.

Mexico’s nuclear energy industry experienced a totally different
development process compared to Argentina and Brazil. In the case of Brazil
and Argentina, after World War II, the two countries developed its nuclear
energy technology possessing abundant human resources (scientists and
engineers) and receiving foreign aid. They put more weight on military
purposes. Meanwhile, Mexico chose to rely on and adopt foreign technology
(mostly from the United States). Mexico also had no chose but to focus on
commercial and peaceful use of nuclear energy because it was the leading
nation of the 1967 Tlateloco Treaty which aimed to prevent nuclear
proliferation.

In 1967, the early part of the first period, Mexico’s Comision Federal de
Electricidad(CFE) commenced joint cooperation with the Stanford Research
Institute(SRI) bearing in mind the possibility of constructing commercial
nuclear energy facilities. However, the policy making process encountered
obstacles from the beginning. Scientists (especially those of The National
Nuclear Energy Commission, Portuguese: Comissdo Nacional de Energia
Nuclear; CNEN) argued for investment in basic science before building
nuclear power plants while the CFE’s strategy concentrated on quickly
acquiring the know-how of nuclear power technology by importing a power
plant from abroad. Such strategy of the CFE hindered the progress in
Mexico’s nuclear power development profoundly. The turnkey-based

construction of the nuclear power plant did not bring much benefit. Not only
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did Mexico fail to gain technological self-reliance, it also failed to become
financially independent. In 1970 Mexico’s first nuclear power plant was
funded by the World Bank, the export-import banks of the United States and
Japan, and other sources of foreign capital. Moreover, internal and external
conflicts blocked the way of Mexico’s nuclear power policy aiming for
energy diversification, comparative advantage, transference of technology, and
elevation of its international status. The Mexican government’s policy brought
limitations of its national freedom. Nuclear energy development was delayed
because of public opinion and internal conflicts of nuclear power agencies
even in the 1980s. Although the official objective was consistently to obtain
technological independence, Mexico still remained reliant on foreign
technology even after Laguna Verde became operational. The situation was
the same even in the 1990s. In addition, Mexico’s vision to become a
technologically developed nation or a nuclear power nation only created
disputes within the country and did not lead to progress. Laguna Verde
became a lesson that shows how difficult it is for developing countries to
earn technological self-reliance in nuclear energy. Indeed, there were many
external factors that made Mexico to constantly depend on foreign technology
and investment. Examples of these factors would be the Chernobyl incident,
instability of the international oil market, Mexico’s susceptibility to foreign
financial market, public opinion, problems of the policies carried out by the
Mexican government, and other structural factors that fundamentally did not
allow self-reliance for Mexico in any aspect. Furthermore, the six-year term
of each administration made Laguna Verde’s policies inconsistent.

Mexico’s nuclear power policy can be summarized as the following. The
weakness of its nuclear policy is defined by Mexico’s lack of freedom,

technology, infrastructure, connection between oil and nuclear power programs,
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and political and executive consistency. Then what should developing
countries like Mexico do in order to develop nuclear power which can
contribute to development and growth? Mexico’s lesson is simple. Such
socially, politically, and economically sensitive industry should be coped with
solutions for overcoming diverse internal and external structural limitations
and obtaining technological independence, which would require international
cooperation.

Brazil’s nuclear policy differed among administrations. Nuclear energy
policy began in earnest during the military regime period (19640J1985). The
military government saw nuclear power as both a means of national security
and economic development. So Brazil’s ministry of science and technology
invested heavily nuclear energy for technological self-reliance. However the
first turnkey—constructed nuclear power plant Angra 1 by Westinghouse of the
United States and Angra 2 by KWV of Germany did not bring satisfactory
results.

Since then the Geisel administration implemented the so—called nuclear
parallel plan, developing uranium enrichment technology on one hand and a
nuclear submarine on the other. All major energy policies including the
government led oil development plan, construction of the Itaipu power plant,
alcohol fuel development policy, and the nuclear energy program, passed
congress. In 1984, Brazil succeeded in uranium enrichment by using ultra
high speed centrifuge.

The Sarney administration (19850011990), the first civilian government
after three military regimes, included the secretly carried out nuclear
development program to the national energy policy and strived to regain
international trust by ensuring the world Brazil’s commitment to peaceful use

of nuclear energy via adding amending its federal constitution. Brazil
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announced the initial completion of its nuclear fuel cycle in 1987.

However, Brazil’s nuclear policy was halted for a decade during the
Collor (19900J1992) and Cardoso administration (1993002002). The nuclear
policy regained momentum during the Lula administration (2003002010),
which adopted the viewpoint of past military regimes. As a result in October
2003, Brazil successfully enriched uranium and expected to commercialize it
within 10 years. The IAEA classified Brazil as a country capable of enriching
uranium up to 20%. The upcoming Rousseff administration has already
proclaimed its stance on continuing efforts to develop nuclear energy as the
main energy supply source.

The reason why President Lula focused on nuclear energy is that
constructing a nuclear power plant has become more economically efficient
than building a hydroelectric plant. In addition Brazil plans on becoming a
major supplier in the uranium enrichment market and is determined to acquire
the core technology to be recognized as a selfreliant state by the
international community (with only 1/3 of Brazil explored, Brazil has the
world’s sixth most uranium deposits and is expected to become no. 2).

The Brazilian government aims to build an additional four nuclear power
plants until 2030. Brazil is currently cooperating with Argentina in jointly
constructing a nuclear reactor which would be standardized for Latin America.
Therefore, human resource training and technology transference may be a
significant variable in entering Brazil’s nuclear power market.

Meanwhile the federal constitution forbids private investment in nuclear
energy. President Lula and President—elect Rousseff believe that the
government should operate key industries. Although already privatized
industries would not be nationalized again, federal energy corporations such

as Petrobras or Electrobras are not likely to be privatized. Instead, creative
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ways for attracting domestic and foreign investment should be considered in
order to lay inroads in Brazil’s nuclear power market.

Brazil is interested in the relation between Korea’s industries and
government. Accomplishments in basic science are commercialized by
industries which are backed by government policies. Such relation drew the
attention of the Lula administration which perceived scientific innovation the
source of economic growth. The succeeding administration will share the
same interest. Ways to integrate Korea’s production technology and knowledge
on nuclear power facilities and reactor producing technology with Brazil’s
uranium development and nuclear fuel cycle technology must be studied.
Moreover, we should consider policies to expand science technology
cooperation between Brazil’s biotechnology, oil exploration technology,
aviation manufacturing, and satellite launching technology and Korea’s IT,
shipbuilding technology, and high speed railroad technology.

Argentina is rich in oil, natural gas, and water resources. Although it is
capable of becoming energy self-reliant, Argentina is suffering from energy
shortage due to decrease in natural gas supply and increase in electricity
consumption to 9%. Argentina is considering ways to secure the energy it
needs for economic growth by developing nuclear energy. Nuclear power’s
advantages of stable energy supply, easy procurement of raw materials,
economic efficiency, and preventing global warming are positively viewed in
Argentina.

Argentina realized the economic significance of uranium already in the
1940s and carried out uranium exploration and development projects and in
the 1950s initiated nuclear power generation. Argentina’s nuclear energy
policy can be divided in to three periods. The first period is from 1950 to

1982 when nationalism and independence was at the core of the nation’s
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policies. It refused to accept the international community’s efforts for
comprehensive nuclear safety measures because they limited Argentina’s
national freedom. Consequently the world grew suspicious about Argentina’s
nuclear program. In this period Argentina established the infrastructure for
nuclear energy and succeeded in domestically producing nuclear power related
technologies. The second period, 1983 to 2000, was when Argentina gave up
its nuclear power development policy. Pressured by economic depression and
international nuclear power accidents, Argentina scrapped its nuclear policy
and joined in the Tlatelolco treaty (1994) and the NPT (1995). The last
period, from 2001 to the present, is the period in which the nuclear policy
regained spotlight. Influenced by the nuclear renaissance era and the desperate
need for energy supply led to expansion in investment towards nuclear power

In the short term Argentina’s nuclear power policy will focus on
maintaining the existing nuclear power plants. In the long term Argentina
acknowledges nuclear energy as the alternative energy of the future which is
why it tries to meet the international standard on greenhouse gas emissions
and energy diversification despite is economic and financial problems. Even
though the younger generation of the society is stirring public opinion against
nuclear energy due to safety and environmental issues, the public is quite
cooperative to nuclear energy policies since it has traditionally been a part of
its national policy.

Argentina’s nuclear power industry was led by the government affiliated
CNEA which possesses both horizontal and vertical autonomy. The CNEA
enjoys freedom from authority and bureaucracy in policy decisions and has
contributed to independent nuclear energy development. The CNEA carried
out a consistent nuclear policy for 40 years. However in the 1990s when

Argentina abandoned its nuclear policy, the CNEA’s role diminished and was
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divided into three bodies.

One of the key characteristics of Argentina’s nuclear energy development
process is that the government induced active participation of domestic
industries. Argentina has always required the participation for domestic
companies in the construction of nuclear power plants and transference of
technology upon signing a contract, which allowed Argentina to achieve
comprehensive development.

Argentina today has two operational power plants, one under
construction, six research reactors, four particle accelerators, three nuclear
energy research centers, one heavy water factory, two research facilities, one
uranium refining factory, and numerous nuclear medicine schools and
radioimmunoassay centers. Argentina’s research reactors are considered to be
the best in the world. The CNEA is entitled with full authority to own and
operate the reactors. All nuclear reactors in Argentina are pressurized heavy
water reactors and use natural uranium as raw material and heavy water as
moderator. The next nuclear power plant will also share these traits. The
three power plants each had 30%, 50%, 70% nparticipation of Argentinean
companies which was a great opportunity for domestic companies to gain
experience and contributed to the localization of technology.

Based on its accumulated technology and experience, Argentina has
become the key player in the fourth generation nuclear reactor market.
Argentina’s very own CAREM nuclear reactor is a highly stable and
economic all-in-one reactor which is a strong competitor of Korea’s SMART
reactor. Argentina is planning on becoming the world’s 10th exporter of
nuclear reactors. Completing nuclear fuel cycle is crucial to gaining freedom
in the nuclear energy industry and energy self-reliance. Considerable

economic benefits also follow. Having a  Clear objective of becoming
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selfreliant and investing and aiding the industry accordingly has made
Argentina a key supplier in the international nuclear energy market. Argentina
has cooperative relations with regional countries, Libya, Algeria, Iran, Egypt,
Australia, the Netherlands, Jordan, and Korea. Recently the Argentinean
government is subsidizing the nuclear industry to create more professional
jobs.

Argentina is already an influential supplier and is actively implementing
nuclear energy policies despite the 20-30 years when the world turned its
back against nuclear energy. Therefore Korea’s strategy towards Argentina
should be different from newly rising nuclear energy markets. Although
Argentina falls behind in reactor management, Argentina possesses the
experience, knowledge and human resources contending that of Korea. For
mutual gains, a strategic affiliation would be a win-win strategy for the two
countries.

The third chapter of this research paper introduces the key subject,
policy directions for Korea’s nuclear energy industry. To draw up specific
policies, specifics of Korea’s capabilities and MBA’s policies should be
analyzed. National power may make or break nuclear energy exports which
are why political will and diplomatic capability cover a huge portion in this
part. First, Korea’s current export status and the Korean government’s
ambitious ‘Nuclear Energy Export Industrialization Strategy’ are examined to
find problems in Korea’s competitiveness in exports. Next, a SWOT analysis
based on the results of chapter 2 will show what Korea must consider in
exporting to MBA.

A comparison analysis has been conducted between the strengths and
weaknesses of the Korean nuclear power industry and the opportunities and

threats exporting to MBA have; mainly the opportunities and threats in
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technology, finance, energy matrix, human resources, international politics,
international economy, and structural aspects. In addition, an action plan of
Korean industries’ export direction has been specified. Detailed strategies or
policies for Korean nuclear energy industries include strengthening inroads
into the Latin American market strategy, strengthening internal strategies for
exports, fuel supply strategy, strengthening international competitiveness via
image improvement strategy, financial strategy, joint cooperation in human
resource training strategy, and strengthening nuclear energy diplomatic

capability strategy. These are specific, core plans for devising a strategic

policy.
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