4 3w oe g oA
A9 A 451977
<& M> £3ol KT HEE #E B
& ® &
BEETHHER
(A< :1977.12.16)
¥ R T A ezl Adqle FEERY 73
1. 5 s EER Lk Al ot AT eHH & uiste

F #EE gE5l 1977, 6. 15~25(11HRD) AA
2399 BFHRE D BT IEMEMERD WL 8
WS BEehs Bob ES BR WREdY HHke
3o A WHRE HATtd EdY Aotk HMY
B
+ Junta de Energia Nuclear(2wql EFHEA®H)
+ Centro Nacional Energy Nuclear(2#¢l EF7
VIS )

+ Empresa Nacional del Uranio. S. A(ENUSA)

+ Empresa Nacional de Ingenieria by Tecnologia
(INITEC)

- Equipos Nucleares, S.A(ENSA)

» Tecnatom, S. A
T GEEMI ol BRI FHRMES 4 BEH
¥ BHiE Tl A EEo] ERstna ¥ £ #
%9 BRAKE -

BT HhBBREERR

BT HBER) BELRR

BT IBER EHERY NHBER
Foleh. & ®ERRS 2 ETFHELEERR 8
SRER” (KRB, SHEE) A LA ZEsigen K
FHEBMBALA g AL Ltz Qo

2. RFNBW HERR

299 Ape 8 vk WE% ¥ 3500840
o] 76559 im¥E#iatel 8w GNP & 1A% 2500850]
u £ BEREEE T of 8%orh.

vl A BERMEL £F 4 6.4~13%(1960~1973) o]
o RAGVX (X2 Fih)de KERE §E BNy
19754 BleE # 70%9l o2z Qo). 2 #PT

o (AWM £ 1485 &) oS0 AmEY <@
For AT PN HHE Fdte gk

CBER 1960~1973% T4 2999 FENUA B
BARE 4 B9 % 2-15 Zrl o] £ 4 BE uf
sb 7Eo] 1960~19734 4tolol 13EF% AR AHe
BimEl o2 Ao WRE 6% UL gtz Y&
+ ¢ 4 sk ’

BhE 2B duAY B%E SHT o 19754
B BEERY ARe #H 25008KWe (19764% B
# 30008 KWe)ol= 2 5 K Jo] 12008KWe 24 %
B HRARY %% AXGT dov HEBERI
dAAE 32%F AAstz Yk E 2-2& 19754 B
9 2vqe BEHRA BERRE JEbA Holch

29 qldl & BRAeER <= EhHEurl gded H#
Ber HHisty EHHBE wEes . Bh
wERKS CERBRES FE2 JHs B sty
BhEER #RE #4 &k (Unidad Electrica SA,
UNESA)-g #irsle] o UNESA7} 2wqloflAle] %
BREEHES A&z ol 2919 T34 (Ministrio

® 2-1. zw[Qle] FE ojAX BRERA

Unit: tec(ton equivalent coal)

Year | 1 960) 1965|1970 1973
10° 10° 10° 10°

Source tec) % Jrec) % |tec| % |tec| %
Coal 14. 3;46. 6l14. 7;35. d14. 121, 9;14. 5;17. 1
Petroleum 8.8128. 8/18. 945. 339. 861. 856. 4/56. 9
Natural Gas — — ~ —0.2041.2 1.7
Hydro 7.524. 6/ 8. 0l19. 310. 0l15. 5(10. 0[12
Nuclear — =] =] —] 0.2 0.4 22 2.6
Total 30. 6| 100{41. 6| 100l64. 5 10084. 3| 100

— 246 —
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® 2-2. 2HQo HEKRAE U HERN Nacional’ & giszsted & 24:vbel BESES stz gl

o Q975 BA) o) (o75¢Rd) BIER BHEIG 2w % 2-304 R wp
Installed E i . 1 3 5

Type  Grim ponergy o 7o) 1085474 BT BB 2BAEAA 3

of Energy ]\/TWe lv‘% 102 o e HEl 4 54%7F HEE & BEer Ho gk

S | KWh AL HRABOR N ) 36% 2R 198547

Coal 4600 181 216 262 q o5 WTHREHE 2RETI Aol BE

Petroleum 7, 700 30.3 26. 8 32.5 o}

EZSIOr 100 7S 2} 197550 BEL ol FHEe Bed HERHU
e LIO 43 75 92 ama auqe R REeR ol Y B
Total 25,400  100.0 82.3  100.0 geod B Y kD %9 BNEEY BARY BAY
BRI BRS AT B gl 294 sules
#* 2-3. 2delo] BHEN FEH TR BiEE . glomz 1985472 16~18#
(19854:744] ) o EFHBEFY HFo) AAET Acetr REBEL

'II::Ypeof 1975 1980'1985 s givh '

Surce | S8 T | A0 T [JE T, 2 A R EHE 2 0 RFOREFIRE
—— __ AW {Wh KWh . 3w % 2-48 ze] PWR, BWR @ GCR & %2 t}
Coal 16.0 188 37.0 282 36.0 17.9 o mo mEF-+ 3 EEHZ o =3 & 2594
Petroleum 33.0 38.3 19.0 14.5 12.0 6.0 B uhe} zbo] 19774 Bife Brahdiel AL T 6, 600
Hydro 80-0 358 36.0 27.5 45.0 224 Mwe mmgrmeld BMHTE WGehe] MEHTRE
Nuclear 6.0 7-1 39.0 29.8 108.0 53.7

ol Ao 8kel <k 8,000 MWeolvl. . el 208 (8
Total 85.0 100.0 131.0 100.0 201.0 100.0 20 000MWe)el ol %t Hfiizrl Ml HEslo 3
*“Natioeal Electricity Supply Programme” revised € JleEl = gl ‘

in 1975. o8 %t FTFUEERY BR-L “National Energy
Plan”e] o3 #H#lE BAstE Aol FBI#G =

De Industria)& 106FR1S) BIZA9Ql SHEMENTNY  EE BEES Y952 98 Aoz ¢z Aok
RE BHRMLE ) $15he) “Plan Energetice Bt olvixf¥ie] ol@ (4 #0-¢ fmels @h

R 2-4. E@pol FFHEEH 1977. 4. 30 Blge
o . Electrical Year of Energy Pro-
Name of plant Location Reactor Type|power, MWe| Operation | duced GWh
Jose Cabrera Almonacid de Zoriza PWR 160 68 8, 000
Santa Maria de Garona . Santa Maria de Garona BWR 460 70 15, 000
Vandellos Vandellos GCR 480 72 - 15,000
Total 1,100 38, 000
® 2-5. 2dlel RFHHEAT @RIR ' 1977. 4. Bife
No. of Units Ouﬁi)euctt,riﬁ%&fe Year of Operation
In Operation 3 1,100 69—72
Under Construction 7 6, 560 78—81
Preliminary Authorization 8 8, 000 81—83
Applied for Priliminary Authorization 20 20, 000 ' '

Total 38 35,660
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® 3-1. 2djole| fetys WERD
Unit: Metric Tons U,;04
Year Annual Accumulated
1975 1,100 1,300
1980 3, 500 12, 300
1985 6, 000 36, 000

ailr) Bot, EFME, AR ¢ nEsted W$ 7
SE2 R WARBES B #3 29944
T R vish ol WHEE WmAReE EHE
o 3ol #HE, WE, KB, MEBHos FUY K
B B-& el gon] (s BEL HEH
B 98) ot o3 HF#idky preliminary aut-
horization ByMfel A HEES & o] wrlzm vl

FEFaze ®Ed A= —Bds BREHEK
AE A ohie Ehamtd —Fs = vz ot
2} Z# T E (preliminary authorization$ A4l
88 A 28ulo] BWR Blo] o] #HZel 7 % H#F
ol 8% 3 6= PWRHojnz PWRHe FTFHEE
e Emol s = glvh. 29y ETHBEHE XK
9 A4 BE(Twin unit) 2 EHs = glon] BHEHD
ol el BFEFA Aol 930 MWe, BEHTE Aol
1,000 MW #o] t}.

3. BMHRRRR

EFHBEEH#HY SIS EBRE A0 BAMA
Hoae ®R7F FArcl mEscde @REe .

9ql B 19724 SebuEE, B 2 FAE,
BRES] MI 5 ZREALS ¢ HiEshe “Em-
presa Nacional del Uranio” (ENUSA)E &irsdlg.e
o KFIBEA LBEYE BRI 845& BhAA
3} [l ol o BEfkol LEL MBEE) fikad gt
B E = vl. ENUSA & BUFHHE 60%, RME
JIERY HE 40%E o] Felxx glct. ENUSA &= Fi
e FT3e diteld BN el RES BE, BH
o ERETE BE S ARG EA] Jdd = B
Figsl = #1299 KFHEAG (Junta de Ene~
rgia Naclear, JEN) 4+819] EFH#1%B; (Centro Na~
cional de Energia Naclear)7} %3t gl+}.

ENUSA =

- Division of Exploration and Mining

« Division of Fuel Cycle

+ Division of Planning and Procurement

¥

MABesA A 9Q A 45 1977

# 3-2. 2amelel el LEBRTR
911[(11“1 0 / Y f
. roduction | Owner ear o
Location Capacity, | Operator | Operation
ton U,04
Andujar
(South of 60—75 JEN 1959
Spain)
Ciudad
Rodrigo 150 ENUSA 1969
(Salamanca)

= 3EEEMER o gov B ABRHEL B
2404 (2 3 # 1004 BA SebEgld) eI
s18)el e
(1) =eHs METRR
% 3-1¢ v BT HBEHR =& FebwEH
(U059 FEEL Rng Aold.
BA s RERK
298 BA $ehe HiES & 2 B Juntade
Energia Nuclear 7} 4 A 35 & 7oz g+ FHE
ol WEBMOE HERH T gl 508km*e]
10&km?l] g FHE Ttz v HEAA
R Peby EE-S $30/1b BT wREe] 5,000
~10, 0001 (Cuidad Rodriga Bl Mazarete #fif), 300
ppm f2EE9] KAz Aol # 40,0006 (Calab Hiisk)
B Stz gt
Bife 299 BA $ew £EEL SR Y 200Me]
o EEHRBENE 29 % 329 Al 2@ £ERK
2k ENUSA 71 ##3lz gl Cuidad Rodrigo T4
2 JEN 48t EFHHEHANA BET i o std
BaR AolH 19797 £ AEHKE 6002
WEY Stalez oz Ik
&5 2eHE RRADRR
BrgEdeze EFHBEHAB =& kv B
BE ARE + goni 249l Bfft ENUSAE &
st ABRBERAY #Hod sk REBEHEKESE ot
#3sta glvl. Hl ENSUA = Canada, South Africa,
Colombia, Nigeria, Gabon %3} ¢elu#ke #A %
HgEd AEREVG HGHBIA BE R SubE
fhiae mRsten Bhstz Ao 2 #HR 1983 +1
E7=1 8] BART BT LEG S5 RS #HRS
etz et 2 AEA st e e Y
« COMINAK Project:



23 BT HEE i B

19754 H-skA1 9] CEA ¢} [#8e] Niger Bl Compa-
gnie Miniere d’Akouta (COMINAK)e] #Hidle] Ak-
outa Huje] Sebwik BHES $std 70,0004E8 3|%
sgivh. ol AL 28 Bk 10%0] FEE 19785
Bl EHEERY 5% Fugste 350die U0, i
8 wrl® stglol= v

- CONWEST:

197542 4%] £ B H ity Conwest Canadian Ura-
nium Exploration Joint Venture(CONWEST)e] 2
sl S-elw FEEEH BES= vk o] Project
o)== Canada ¢] Conwest Exploration Co. Eldorado
Nuclear, 3£f§e] Central Electricity Generation
Board, Swiss ¢] Electrowat Ltd o] b2 =4
= 5o olcoh. ERFMIKE shvhc)e Saskatchewan Ji
2} Quebec jJi{o] =] West Geikie River Hjffo] #HHMR
Hx detz 2x glrh

- Karoo Project

19764 2-5] Anglo American Corp.3}¢] %51 TFdl
South Africa o] Karoo #1749 $el¥#Ed 50%S
2fsty glctz el

« Colombia Project

Colombia <} Instituto de Asuntos Nucleares
(IAN) =} #775t¢] Colombia B <) -2liEked 2R

(2) 22vE RERARA

zslqlel BT hEEiide gy der ERse
BEFHRENTE 8KRE (83 PWRE)I 5 Hx
Qo B2 FBES 2. 198547HR 8] 29 el
Y BHEFERIEL13XI0°SWU E 2z g on EN-
USA o #5229 & BES SebuFEmER oo o]
far ol v 29 pfRd o BWARE 2 BREED 5
FAMY BEE sz Yok

B AHEE T BRHEES 49 1g s
zre}.

- £ ERDA o}o| 2§

1978~1985%E7h = o] TMES 33%] Z¥sts BB
s 22 ok

- EURODIF ol|2] #2% ]

Bliel £BH #edgitd EURODIF &= 11.1%9]
HAL BEs 1978~19854:7 =1 o) FES 21%E
EE T IS Hel ydrh. A9 Tricastine] fir
B3 EURODIF TLi59) AEE 9X10° SWU/year o 4
10.8X10° SWU/year 2 B = & BHEz ¢
oo =3 EURODIF @itr} Az BHETHES CO-
REDIF o] 50% ##3t= ek &

249

o 288 Techabexport ¢}o] &y

479 Techabexport & REHUHBRHE 1974F &
fEslgd o 1978~19854E 7k =] o] BiETE] 13%E it
kAl S gchz gbeh. e 2@ ERDA o E#
A9 vl gho] audsle] MEHEEK-S ARG o
2 B Z2R7 det=m e

A BRTY vie} 2 BEWHH 2 BEBRE 5
shel 198547121 9] BEBRE 27 kBT 5 dv #
7 Hed gl 1987471 o —iE ST 4+ Y
iz g},

@) BBEMITRR

BRHET 4 NI Hs B Hife Had
ol sl gleom HWEAC HEW AHYT 78
olER HUME Rl gERe] B BRHREaRE
FH ElE HAsHI 2 prasle] 19744 ENUSA &
Westinghouse @ General Elzctric ¢ #l# T8 2
Zol BLUEBES RS, BB st 15FMY F
sk BiE Az gt

ENUSA & WH % GE 219 ##yel =le} Salamanca
F(&d QL BEEH) Juzbadod] PWR % 20041/4
BWR #7488 10040/4 o] METRS 19796 5
T¥ AfEs 3T H#lelch 192474 o] A& S
2652 BT Aolebxm vl

ENUSA &= 198043 B8 BT HREA L83 &
B Bh Y Bxe® g} Initial loading
BRE BT NSSS {kif%~) it #ikdtz EN-
USA 7} sl A€ reload B L2 Aeld 1977
£ % 197840) BE)H T Lamoniz 1,24He] Ama-
raz 1, 28389 4{E# (&% 930 MWe) 9] 3reload iR
Kioll ol g BEt PEAERM0) o)l ki ol Ak

Juzbado HBRFIELE TIE-S Bl MHKS ¥ =&
ol B ) BES 9ol HIIA Fstx gt
Z 5 FolE 19778 R HIE T & Aes B
Z vk o] Tl Brfis « #AEE # 30005 o]
o AAE HEL 505008 #Este ook, THEY
mE-S # 20,000 m?, HEARLS 9 10002 #HEsl =
Aeleta &

UFe—UO: 2o Wi TR ¥oH FE/); mEss
o) FEY Ao BMI=R KRS AFA &9, BX
HET ¢ d= BHEE BRI 2 Y4

Zry tube = BE¥ER L H7) HdA = 10°m/year
7b Hojok @obm dhe] B o9 BEfE WgifRet
= BRelH ®EH BV S v Nt 19824 LIk
v € Ao Bz Y.
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ENUSA ¢} WH 9 GE 9} ##el] osbd Bhkhd
i 2 Bifed IHE RE ORFEMERE SBNES
Heol glon BMMETE 913 Software & itz
gdrf. WH 2Ry ste 2 Computer code 2= ARK
(0-D, Burnup), TORTISE(2-D, Diffusion & Bur-
nup), THURTLE(3-D, Burnup), ADDS(Control
Program) CYCLE, PALADON(3-D, THURTLE=} =]
%), APPOLLO(1-D, Diffusion & Burnup), THINC-
4(Thermo-Hydraulics, 17X17 assembly), RAD(Th-
ermo-Hydraulics), FLET, -]} Safety Codes %]
v},

HEERY JiHES sl WHdl = FitEAS Pi-
ttsburgh o], MIHHEES Columbia o] IE# IS}
deon o F #HiIE AAEL Nuclear H 3A,
Thermo-Hydraulics 7% 2A, Safety 5% 2A, Me-
chanical 4% 2A % &t 94cl+ Hfge 24404
1:}-51__?_}1:}

ENUSA = ##pte iz Rl &Mk Mk
#3] 335l In-core management ¢ EHE Figs &
#E= BT A

WEC A BAKMTTES A= 25 fe 4
BErl 2oy ERE 9l E & g vE ' obf
= 7% 32 4

@® Technical Transfer & &v] HFF5A st 5
o dbEA ALl -3 = Aol Frt.

@ BEFf1ol B3 B "1 5T BAEHES T ¥
WE A Rt of r)

&) EMHNBRERR

Y= Eats A A 94 Al 435 1977

ENUSA : #%) 19855 #8424 BHEZ 800~1,000
/4R HKie] EHETHRS BEHHh SBM S
B BRY HEes st HRY Buiken g
ate] WEAT REs el Estz g

29 BEFHEAGEN) &< Sorita e et
HEEME E#slew stz gl pilot plant EFElT
fEEE = glvks ghol.

PRI Age 2 el opl BT HBE
Bl A Ve HORE Bke WEMEES WRde
o As] HRI TS Z@Esteok & Central Storage
Facility & BFHY BEo® o o = HR F
BETHE] MEY Fd # 15000 HBE BRYT BRE

REER

4. BFHume BELRA

EFABRENR 9 Wiz ®ih #3% ¥ 24HE
o A WATLEY FHEE Fol& MEA o
AL BEY BEEHAE LEE stn elA s Fe
T¥S £ oo 299 BRE HES HELS
ol¥ MM BuEs 2z v, A¥H4Q BES & K
FHBEFY BRFTE ARY o BElLRE HESH
= BAgRMs BRh BRmTHI 94 BElEs
o BEERE BUF st ok st kiEE 7t
T AT ®HE BREFEE Yk

BATES BRE HEst BB 8 254
Bl $lES 34-¢ “General Guideline of Mixed
Manufacture” o] 196740 HE=H o] 197446 B
BIFe] g9tz goh. BB BEBEER = o] Mixed

% 41 2#ole] RFHERFHAR A0IHel BELRR

Spanish Participation, %

Generation of Plants ‘
’, Overall

Equipment

Civil Erection Engineering

1. Generation
(In operation)
- Jose Cabrera
- Santa Maria Garona
»Vandellos

2. Generation 60
(Under Construction)
« Almaraz 1,2
» Lemoniz 1,2
<. ASCO 1,2
» Cofrentes

40~44

3. Generation :
(Construction has began)
- Sayago 1
- Trillo 1,2 )
» Valdecaballeros 1,2

66

25 65 80 70

40 100 99 7

50 100 100 78~80




299 BEFHEE il BN

Manufacture Bigel st —Ed BEtde HH
Fol A o) o} A7t WBRE R F LB BHARME
o] ol g W U BHE BASE A-dx= MR
95%E BHLE 4+ A= HE/F F1301(1967. 6. 30.
Decree 1318¢] 4£18).

23l AN RFHBERY BELARSE £
s ¥e % 4-15 &b 1R(1969~1972 58T, B
sl w9l 3l el WMESEHS 40~44
%olm, 2% (1977~1979 BTHE, Bt BRdhd 7
) ol Ao BELEE T 60%, 3i1982~1983
SLHE, B HIR 5ER)NAC T 66%5 B
FEE BFAA Gt dov HEER: o F Bl
A H Aoz BHsw ol BEMEY HEd A
A 288 EHA T AEMEFES Jebd Aol
S, BB, £, AT S migctz dk

(1) Axjuojglel EELRA

23 FERR RDIFETEHY BR Q4% &k
o] ILigkhy WEa Aol vk KYHBEFHBA doli =
el ddernE ik #EEsz ol f0 AR R
FEFmAe 3 (PWR, BWR, GCR # 1#)9 %
L ABRELE EROER ke turnkey Wi o R o) F
Az os 2l Aol A &ite ERHEL Tk
24 2#s9 ). Jose Cabrera(PWR, 160 MWe):=
Gibbs & Hill(2£), Santa Maria de Garona\BWR,
460 MWe) & Ebasco(3£), Vandellos(GCR, 480 MWe)
+ Societe Pour Industrie Atomique(SOCIA, H21.4)
7t BEstd o BAEGR WaET 8B Avelge
BIATHeR Mukstmad w9 E turnkey 3fyo]=]ut
o] &9 WEMEE 70%714 FHA =z b (E 41
2H).

29 BRf= MBREES] BEtd HEe 5+ A
3[R QU] Bl BRG] RHEES BA
fest=d 9L 71¢ejz vl o BHEAE ARV
Y 2EBHAA AR E v E 8~9% ¥l
st g A=k ol F BAGHI EESA Hne
A Spec. Rz BHO BARMNE FEMHeR FFs}
A Heol 2&ES HRE AE F 7 AEolx)

Mixed Manufacture BriEol] wlel #Fig#inlc) o 2]
ol ¥ BiEfbae] A fHEH Ak FHYLe s mol 2
1% (19794 Bigy, 78 A= 75%, 3t (19834 &
B, 58) A= 80%, 4thfUHE (19854 BEY) o1 A= 90%
9 BELEE EXT Aoz BYUS 3 gl

Bl g3 dv BEFHBEMY BRS XHY
Architect-Engineering (A-E) #jit (Bechtel 3} Gibbs

251

& Hill)ol BA A-E @its} JiFler Bty B
2z 9. BA A-E f2he H#E st 29464
= vhs 3B BRBREoE EHexn Yl

1ERRS :

EB A-E gilrl dxvel e £RHE} S %
BAlA Bfiste dol £9¢Q #HiEE R#sld ®E
oz BRI 29q A-E gitst BT dd #
B A"V g o] BiTsHE Bfgolcl

28R ¢

%W A-E @it 294 A-E @by} Rz &y
%7} == 299 A-E &ifty) B7ste 43 %2H A-E
Aikoll A1 %478k 4319 scope of work & 44Hi8] E
8k Bl ot

SBRRE -

£9 9l A-E @ity Bz ERWEI I EH
A-Eo &L ofd HEHMUEE ®\rs g
consultant 7} = o] HIFHEM 2 know-how ¢ upda-
ting 3} LB 1% channel & #ifyst Brffol o},

23419 A-E fEH-& BlfE 260 Kol olvles »
7 wgton 3K A-E fEJ-S A-ES WEHLEe]
90% L= = 418 (19854 71s) Digdlv fBg
et o) vl

2#ole] £E A-E &itHR ‘

23 aloll & WFNBEEMELN B2RGZ d w1
A-E 24

« INITEC(Empresa Nacional de Ingenieria of

Tecnologia)

+ EA (Empresarior Agrupados)

o 2ffikrr dew o] F ik}t AN @it INITEC
olz® o] @ikel BMP-& ivs] A vhEal Avh

INITEC jit = T4 4 F##i<) Instituto Nacionale
de Indutrsia(INI)7} 100% #cdt Blasgias oy
o ERABEERY Aol Fal ARHE HMer
gl AUXIESA & HUYshe] #ast @ikolch. o
AUXIESA = # 5080 #kXBEHBERFRN 2
B3 KBS 2= lex INITEC7 Bt BRI 9]
= BT 88 o3 2l

ASCO 1 PWR 950 MWe 1978 I ¥
r 2 " ” 1979 4
Lemoniz 1 " " 1978 ”
" 2 v " 1979 ”
Vandellos 2 1 " 1981 "

% BT HERH AR E XM Bechtel st
#Fez pastz o EH@iSE £0 NESD B
uE Riwez #e] gorz INITEC ¢ Bechtel Zhel
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T AAMHY BHREE dotx v BB Ay
ol YR B— tean & HWKsld 4 BfyEhx det
o] project #§&<] management level(Branch chief
# Ll E)el+= INITEC g Bechtel EEo] 14402 #
Ketedl AEERERHE Ho vl #ik SHel FH=
= fgdye] M Edl =l Bechtelo] 2HESE 75
ARBE Wmsl = 9lon Bechtel o] &Kigholl 4] #1735}
= el INITEC ERS ¥ 2HRANAE vtz
t}. =% Bechtel o FiEL uly FEHH= pressnre
vessel W HEiE4po) stress analysis, piping analysis,
seismic analysis % softwared] B3l Bl B
INITEC 7} 28z gl EFHBENRYEES 9
%} engineering project teamd] ¥} ¢l Bechtel
AB-& 25402tz jrh

1S BT HBEFS Bl £ 100,000m® ) T3
E, 1,000km ¢ E#, 30km 9 piping(2.5 Ll }:) 250
#9] specification, 12,5004 Rt LFs)= A-E
ol &= o 2.5X10° men-hour, peak ®9 ABE 280~
32040 BRI Tt gl

2919 = 34Y A-E &t Empresarios Agr-
upader(EA)= BAS Fgtel et FaZEiEQ EPT-
ISA, GHESA g TRSA 9 3jikd] H/E#E= Byt
A-E &itel v}, #iE 3tk GHESA &= B¢ Gibbs

H4x8esA) A9 A 43 1977

& Hillste] &fFgitas KNBEAEREH @&
gitel . B EAZ 2Rsta e HTOBERS

g3 R}
Almaraz ] PWR  950MWe 1977 5 LHE
” 2 ” ” 1978 n
Confrentes ” b4 1980 r
Valdecallero 1 BWR ” 1981 r
" 2 4 4 1982 4

ol& WL Gibbs & Hillsh ez BRIz
ek

(2) BRH BELCRR

2999 BMBTELE 2B E Y BER &
oo feod 2 e olwl Jsl BolE #Hd B
b KU B K%M it assembly T
PR A Wolux X3tz gernz BFAAAE o F
BESz=l s BkS #gEsz gl

% 4-1614 B whel o] ETFHBERY BEH
B 1HR8EE EEFQ 3ER) A ddA:
5%l T#ste] 1 HAEE ¢ & Aol 2449
Bt M BESY BEE 9istd mixed Ma-
nufacture Bf-& BB 2 M Ao S#v}
o RELEE HFRFD ol 97 BES 23 3l

& 4-2. 2amele] MFHERA MBRM| EBLHN
(&4 B &x)

Equipment g?zgicaitiggzi?te Date of Expiry tsi%‘;l,ﬁsé Participa-

NSSS 72.10 82.10 1976-1981

+ Vessel 48-72

- Internals 58-72

- Pressurizers 62-77

+ Steam Generators 35-44

- Main Pipework 62-72
Storage Batteries 74.1 78.1 70
Boron Injection Tanks 78.1 80
Electrical Installation 74.8 78.8 60
General Pipework & Fitting 74.4 77.11 45
Electric Motor for Pumps 75.2 79.2 72
Special Valves 2/-147 73.2 83.2

- Motor-Operated 50

- Manual 58
Steam Turbine 700-1250 MW 73.7 77.7 38
Electric Generator 700-1250 MW 73.7 77. 11 50
Auxiliary Steam Turbine

74.3 77.11 50
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& 4-3. z#jelo] MFHHBMATMM A0 M| AJ(Ql FHo| FHHEE

% of Items Under Construction Spanish Contribulion,
ltem {)‘}ag‘t’%f,st Spanish % To Total Spanish % To Total
Contribution, %/ Plant Cost |Contribution, %| Plant Cost
1. Civil Work 16 100 16 100 16
2. Equipment 61 50 30.5 71 43.3
+ NSSS (19) (34) (6. 4) (60) (11.4)
- T-G & Aux. Equipment (13) {29) (3.8) (45) (5.8)
- Other Equip (29) (70) (20.3) (90) (26.1)
3. Erection 100 8 100 8
4. Engineering 8 80 6.4 90 7.2
5. Personnel Training and 1 80 0.8 100 1
Exploitation
6. Other Services(Transportation, 6 80 4.8 90 5.4
General Services, etc)
Total 100 66.5 80.9
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- Nuclear Steam Supply System (NSSS)
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+ Turbine-Generator Plant
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- Boiler & Mechanrical Equipment
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- Electrical & Electronic Equirment

Transformer, Substation, Electrical gear 5 B%,
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Crane

Area g4 o | ¥ el & =
Heavy Machine Area 210X35m 35 m 900& « Final machining
(450%X2) - Assembly of components
« Final hydrotest
Intermediate Machine  165X30m 30m 300& - SG fabrication
Area (150%2:++) + Tube welding

Light Machine Area

165X30m  30m 225+

« Material receiving
» Machining and Welding of rings
+ Cladding

« Construction of subsection
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Empresa Equipos Nucleares, S.A(ENSA)

ENSA &= 299l A% HITEALEN 4MEf (2K
o} 85%)% 3@ EhER (2L 15%)9 AFRER
o] Fo Al Gtolr 19724 sl R#fdl v A B#E
Hlol A% BT HBEMBD BEMH HEEFRHE A
$d4q Fusdch. 2d¢l BUFE 19824 10A 74
NSSS o] HEES £ 60%2 RESEE 39 o
Bz Al %Y WEE FESE BORE 22
Mixed Manufacture ¢ guideline 24 NSSS 9] & #
BY HEEe 1982471

Reactor Vessel: 72%

Reactor Internal: 72%

Pressurizer: 77%

Stesm Generator: 44%

Main Pipework: 72%
2§ 5% BHE Foixw 9ok ENSA Tie 29
ol Jt# Santander | maliano ¥iel L@ gle
w 19734 FH Ll 19765 KL £ES MA s
BBR®RE # 5000855 (REE $160085%k &= 11
& pesetas)olzlxz v}l Blfe ABBEE ¥ 50040
W 1 f#ERe chest 3l

#® B 2604
dA=]e] 704
QA/QC 804
T B 1004

gt 5104

A EHME 3units/year o] NSSS £ H/ER ] o]
€ 19804274 o] BEEL ¢E HMele v 19804
Liggell &= 4 units/year 2 RS FH#lol etz el

ETBHEHS) ARE Heavy, Light
machine area & }po]x]s glon HPHHRFE nd
% 4-49F (RIS B 2 KEd AT B K
He HBos %)

& Tifole HWHERS §l.ov Pressure Vessel,
Steam Generator o] S ##S Dk, £BH, BH%
oA piece 2 WAst® ENSA = #58:;, BMIM,
SS lining 3¢ ¢y 3cl. BERB BK 2 £2BRR
5 QA/QC £ % W AldA RF= Yk

ENSA - Westinghause jil:¢} license agreement -2
W3 ¢ o B specification & WHlA R
=, BEHE 4 ¢ analysis= ENSA 7 Bz
At

—FHoe 2t 4g F gAn WEFEENA dxve]
Hol A3+ HEL 10%, AGEI A3+ HES
# 20% BEEe g,

REEAA e 8 T daliAdEs ¥ 12
Fo2 3tz glon) ENSA L 5o e #sstz glov
BUFF) A %L incentive 3 Fx iz ¥}

B Hiol 4 ENSA o} 3o NSSS #EMFTIES &%
e AL A0y REAl wlFo] BEE Aol odd
g3 2 BHES £ 4 ddz gl .

@ ENSA o} zho] BI¥(BEMMME, B 2 &R
T¥ 5)4 BRE Z& U 4r]d Shipyard &<
B}t vl s,

©@ FEFH8ERY Me WY B—{bsto ok gt}

@ %] THESF K@K Break-even-& 2units/
year ol=] Aol = 4R 2ie) BABES FREs ook 7
9 (&EE TRES FETFHREHE Bt Jels

Intermediate,



2ol BWTF Ak s Bl

255

® 5-1. 2dHl RFHHEN FRERIRAT

Phase Training Activities Location ]()l\l.llll(‘)antg}(:;l).
Preliminary A - Fundamentals of Physics and Mathmatics Tecnatom 1.5
B+ Fundamentals of Conventional Thermal Plants ’lglhertmal Power 6
an
| + Basic Nuclear Engineering JEN 3
- Principles of Radiation Protection and NPP Safety
i + Specific Reactor and NPP Technology Tecnatom 4
- Study of Design Criteria and Functional Requirements &
« General Description of Components and Systems Reference
+ Observation Period NPP
] . Simulator Training Operative Experience to Respond Tecnatom 3

Safely and Efficiently Against any Functional Situation
Under Normal and Abnormal Conditions

v - Technology of Own Reference Plant Design

Characteristics and Functional

Decided by Utility 12

- Elaboration and Revision of the Plant Operating Manual

v « Familiarization with Own Plant Structures,

Systems and Components

» Administrative Manuals Preparation

- Preoperational Test Participation
- Cold Licence Preparation
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29919 FEEEMERY IHRESE 299 FHHE
FHEM JEN 3} IAEA 9] guideline 5} #jto] =&
program o] &3t 8= ¢l.on 2 program-g =
o 3% 5-13 7t} o] program ¢ £]&}% On-the-Job
Training & BAstze ETHEERM= Simulator
Training & Tecnatom o] BEigstel BTtz 3ot
Tecnatom -& £¥|ql BA ETHERN EEEE
IS WS BAFANA FEts o= BgE
BAS #tshz sk
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Tecnatom, S.A

Tecnatom & o8 B &t & st Bz
Aol P Mul gt e Bkells ERR HEH
RAse d& Bk o His 2 K @ 3

AE e A& sz vk BifE BTRE v LEEH =
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- 73BT Inservice Inspection

. Integrated Maintenance System Management
Sol ek,

ABTRE o 70~80%¢]s HEHBZE

« Department of Training(20~254)

« Department of Special Technology (45~5044)
Z-¢] glov Dept. of Trainingsl = PWR Technology
2 BWR Technology 2] 2{f section & #mS 3 9l
oo Dept. of Special Technology + Engineering,
Inspection, Computer, Maintenance & Reliability
9] 41 section o2 REKE = 9lvh.
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phase § FEER £ Simulator Yig-¢ 15t PWR
simulator & 1978. 57}x], BWR simulator & 1978. 12
7H BT E BoEels MiEdRE %E®Y Singer
Links Co. o]5] Reference plant 2 Lemoniz(PWR,
930 MWe, 15%# 19774 s TH8%)o|o Control com-
puter = Digital Equipment Corp. {DEC)¢] #gal
PDP-11/45 ] dual-CPV & @Rz g,

Simulator H A3l FAadsle] o] HEES 53] 44
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- soft ware 2 (4J8) : programmer/analyst £ 4] 9
#% =+ real-time programming &%

- Hardware 742 (1038) : digital electronics HEZR
¥ =+ digital circuit analysis & ME=Z 3=
BETEMY RERR
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o2 ¥ B¥eA A FETHBEMSY plant op-
erating manual € fERA ] oz e}, BT HRER
SEEF ol = Operating manual o] HANL R B
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 (2) Inservice Ingpection

Tecnatom -& &#]1 3¢ =& ET¥HBEEFA 38
o ASME Code Section X[o)|4 ER3lE Inservice
Inspection & sl KHMIEGFHIAE EHsi=
ol BT HEFY Inservice Inspection o= HE
o] Eifish S Byl FEs s« £E BE
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Inservice Inspection -2 i@ B 29 oVl %
FHBPE project FHYEl o] N EEE stefok 3}
7] wlEd Tecnatom & FEFHBEH BREFE wHS
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« Design Guideline %

- Inspection Boundary »#

- Design Review

» Inspection Program, Technique, Procedure @4

Ax= A A 94 Al 43 1977

« Construction Review
& Fd5= A
Tecnatom o] BHIZ gl HEEM2 A=
- Ultrasonic Inspection System
—Ultrasonic test set (South-West Research In-
stitute)
—Data Aquisition System (Branson-Krautkré-
mer Ultrasonic sets)
—Computer system (Data General NOVA 2840
CPU with 32K memory)
+ Steam Generator Tubing Eddy Current System
—EM 3300 Eddy Current Tester (1KHz-2. 5MHz)
with Vector Analyzer
» 718} Manual Inspection Equipment

(3) Integrated Maintenance Management
System
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Felet.
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