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SUMMARY

I. Project Title

Joint Study on Nuclear Desalination Technology Between Korea, Indonesia and
IAEA and Establishment of the Foundation to Support the Export of SMART.

II. Objective and Importance of the Project

The objective of this joint study is to evaluate the feasibility of the construction of
a nuclear power and desalination plant using SMART in Madura Island, Indonesia.
Indonesia has a broad spectrum of basic nuclear technologies, and shows a strong
interests in the construction of nuclear power plant. However, the peculiar
geographical features of the country give rise to difficulties in establishing the
nation-wide integrated electricity supply system, therefore, the localized electricity
supply strategy is taken. Accordingly, Indonesia is reviewing a plan for the
construction of the integrated SMART nuclear power and desalination plant by 2015
in Madura Island on the basis of the prospects for the demand of electricity and
fresh water for the island. To support Indonesia's plan, IAEA, Korea(KAERI), and
Indonesia(BATAN) agreed to jointly execute a feasibility study for a SMART plant
construction within the framework of the IAEA's interregional cooperation project. The
joint study approach is more desirable for both countries because it enhances
trustworthiness of the study results. This joint study is expected to provide us with
an opportunity for establishing the environmental basis for the plant and technology
export in the future. In this respect, our support through the joint study becomes
essential.

Ill. Contents and Scopes of the Project

This joint study will be carried out for three years, and its final goal is to
evaluate the feasibility of construction of a integrated SMART nuclear power and
desalination plant. The scope and contents of the first-year study are as follows :

- vii -



1. Establishment of nuclear power and sea-water desalination plant
construction plan for Madura Island

Demand and supply projections in Madura Island for electricity as well as fresh
water up to year 2015 are assessed for determination of capacity and technical
specifications for the plant. The plant construction schedule is also established.
Preliminary assessments for site characteristics and environmental impact are done
for the several potential plant sites to determine the best possible site for a SMART
plant.

2. Technology review and evaluation of integrated SMART nuclear power
and desalination plant construction

Design characteristics of SMART reactor system is to be assessed by a joint
team constituted by experts from Korea, Indonesia and IAEA. The joint team is to
determine the process and capacity of sea-water desalination plant, and to establish
the interface and integration of power plant and desalination plant. For this purpose,
experts from BATAN will receive a specialized course in Korea, then will join
together with Korean experts to review technical and safety aspects of SMART plant.

3. Economic assessments of integrated SMART nuclear power and
desalination plant

A joint team mentioned above will also perform economic assessments for
SMART plant. They are to develop a methodology for economic assessment, prepare
inputs which reflect the status in Indonesia, and estimate the construction costs and
total investments. Unit power cost as well as fresh water production cost employing
SMART will be also estimated, and compared with other energy resources.

4. Preparation of feasibility evaluation report for construction of a SMART
nuclear power and desalination plant

Joint team mentioned above will prepare a draft report summarizing the
technical and economical aspects of a SMART nuclear power and desalination plant
construction in Madura, Indonesia.

- viii -



5. Preparation of user requirements documents for Indonesia's nuclear power
and desalination project

The joint team mentioned above will prepare draft of user requirements
documents which include requirements on sites, regulations, technology and
economics specifically required by the project.

IV. Results of the Project

1. Establishment of nuclear power and sea-water desalination plant
construction plan for Madura Island '

Assessment on projected demand and supply for electricity and fresh water in
Madura Island shows that it will require 200 MWe power plant and a desalination plant
of capacity of 4,000 ton/day up to year 2015. A schedule for construction of integrated
nuclear power and sea-water desalination plant was established. Preliminary
assessments are done for four potential sites to determine site characteristics and
assess the environmental impacts. The results will be discussed through a workshop
which will be held next year jointly with IAEA to determine the best possible site.

2. Technology review and evaluation of integrated SMART nuclear power
and desalination plant construction

A team of four experts from BATAN, Indonesia was dispatched to Korea from
May, 2002. They received a two-week indoctrination course specifically designed for
this purpose. This team together with a number of Korean experts, assessed the
technological and safety aspects of integrated SMART nuclear power and
desalination plant. The joint team also established the interface and integration
concepts between power plant and desalination plant.

3. Economic assessments of integrated SMART nuclear power and
desalination plant

The joint team also performed economic assessments for SMART plant. They
developed a methodology for economic assessment and prepared inputs which best
reflect the status in Indonesia. Construction costs and total investments were estimated.
Unit power generation cost as well as unit fresh water production cost employing two
SMART systems was calculated. The results showed that the plant employing SMART
system has more advantage over system with other energy resources.
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4. Preparation of feasibility evaluation report for construction of a SMART
nuclear power and desalination plant

The joint team prepared a draft report which shows that construction of two-unit
SMART nuclear power and desalination plants is desirable in both technological and
economical aspects.

5. Preparation of user requirements documents for Indonesia's nuclear power
and desalination projects

The joint team also prepared a draft user requirements documents which will
help Indonesia greatly when they invite a bid for construction of an integrated
nuclear power and desalination plant. The documents includes all aspects of
requirements, e.g., sites, regulation, safety and performance requirements of nuclear
systems, desalination plant requirements, architect and construction requirement, and
economic requirements.

V. Proposals for Application

An economic and technological feasibility study has been carried out jointly
among KAERI, BATAN and IAEA for the construction/operation of SMART nuclear
power and desalination plant in Madura Island, indonesia. A successful completion of
this study would bring forth the construction of SMART plant, which is being
developed by KAERI, in Indonesia. It is also expected that a firm relationship would
be developed between two countries for the extensive co-operation in the field of
nuclear technology.

Currently, SMART R&D Center is carrying out SMART pilot plant construction
project in Korea and Indonesia. Through the completion of domestic project,
reliability, safety and economics of SMART plant will be confirmed, which leads to
export of SMART plants to Middle-East, Northern Africa and South-East Asian
countries. Through this project, it is expected that we can contribute to IAEA's
International Technology Co-operation Project for Sea Water Desalination.
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E 2-12 20009 & 708 AEE npEepde] & sadgolth B 48 o
ol BEAIAY AF 10% (B 4=9: 120L/capita/day), 48t A%x] AZ
50%(& <8 50L/capita/day)E 7}AstE o, Uz 40%= 2|3} 5 2}
TFHE AH8She 2R st A" BF B $£9e32 37L/capita/day
2 ol AIE ¥ 219 29319t}



R 21 uSelde] B 4 4bg 23 (20009 71F)

ji= RN 2 A

T e (10 miday) (milln o)
Bangkalan 762,090 28.20 10.292
Sampang 715,322 26.47 9.662
Pamekasan 688,380 25.47 9.296
Sumenep 692,349* 25.62 9.351

Total 2,858,141 105.75 38.602

* AR B e A9

X 22 B o9} T3] vz Foltl o] oA B ulel o] PDAMo]
F33= B2 ALY 14~15 Axolth 2 A Yoa 27HE= & 8
(37m°lcapata/day)& Z=3}7] 9|3t &8k 18,000~23,000m’/days A=t}

¥ 22 B 2g.33 0aX
LE L AAARE 2 29 2 o3 2 o531
T = ol
(£48) oA ma 100 r;wgfday 100 m%fgay 10° m%fgay
Bangkalan
(26%) 762,090 2,522,535 28.20 6.92 5.11
Sampang
oY | 715322 | 2244239 | 2647 6.15 4.00
e | 688380 | 2007570 | 2547 5.69 4.50
Sumenep *
(18%) 692,349 2,829,268 2562 7.75 6.36
Total 2,858,141 9,673,612 105.75 26.50 19.97
*AE BE HEZ A

HAFoAA nhFelde] uge B 428 o33t AL ul$ ojde
ojth. #x| wmpFEeidE &GRS A & JhFEe] FRE olF
o w Al st AlE 4 &% AR, Batk Processing S}
F AR AgAet Fa g HR3istAd L] AgdA §XE st

b
¥
4

2]
AAE =] ¢tor} 2007d7bA] oF 4000m°e] AF&HS F1E o FolH,
20109714 & Mg+ FF 539 2000m’day % H4-EWEE 37}
AY AYes itk I FUEY] ABHA A, V& gy B
ABE AHGA fAE deidE 285 U Ages T3 st AT A
Holc}.



A2d wiFabde $A5Y 2 8RR

L RAFA

A ey TUEL A FH ExE opfcide BF s ¢
star olch opFeld B&Esfer2 sid 0-25me] wlad AXuz FHEY} F
oz FA=Eo] glon wialrze] EF shzte|(North limb)ell ¢]2]s}al
olth. mpfetd2 Klampisg} SepuluE dZshs A, Lebaks} LegungE A7
£ AYE At o] AR o8 A Folth olF A YA
2] ek NNE-SSWoltt. EZsHolM & xS (stratification)o] UAE =] ¢
o dRAAo = FelFE(oint structure)7t B FH Slct.

b3l
=
T 2 0-6m, THx]L 0-8m Zlolo] ¢x]stx glrh ubFehd
drisyd 7lFeln ¥ East Javad} vlastd dF 47§4€e] AxrlE 7
d B ek 1000-1500mm o]l

¢

AxE EREL kA TRl ugt AMEA = - Fasith olet #
#Asto] A 500 FoF npFeidold U AAREE AREFE 4T
ZAz}o] wtEd Basement rocke] 7HRl& T 0.1-0.15g A =2 HIlE A

2. JAE SedEs EANEL F
npFebdeol] AdE HAY s S

b dl a3 Az2E sty v T2 AR IES st
- SPHOZREL] ATl < 1km
- 2 FH 1% ;&L 10-15m

FAAGL2HEH Al > Tkm

A 2AE B3 ATENE TSt ubFedeY 5%
gfetel 8% FRYAE st A" FA= Ketapang (MD-01),
Ketapang (MD-02), Pasongsongan (MD-03), Dasuk Barat (MD-04),
Kebak/Bantelan (MD-05), rabiyan/Ketapang (MD-06), Banyuaes (MD-07), 1]
31 Klampis (MD-08) & 12 2-2- ol Ex]2] ¢x& Ro F3 grh



EXPLANATION
#4.81
& Locetionof potenbist ste

07 22 41y 8

Ys BUE 1 ¥ 9%

iy

olE Fx|9] Hrlole A2 BE(seismicity), x]AErA 2, man induced
event(MIE), 2|33}, sfdset, s, 71F ul yjatet, 4=E3H(hydrology) & t}

GT BRI Y HIt 247 mEFUTE olE thrgt Bhe4 shed AA
B5E 7% 4 Jaka 29 PEL ntEeide] BE s Az oo
A 2 o)t g7l W] ol wEe uashx] 9ot

°l& FRPAY Md(Ranking) F3l7] 9iste] HeH Bt o4 o Hr}
&S E 243 Zrh ol JIES F &3t HUE o]E FREA YT o
H|E 7l A= E 2-39F Zrh

E 2-3. oAu]FREA] o tfgt oujE s}t Az

Ranking Location Score
Number Area

I Md. 02 Ketapang 293

II Md. 01 Ketapang 271
I Md. 03 Pasongsongan 240
v Md. 05 Bantelan 218
A% Md. 07 Banyuates 215
Vi Md. 04 Dasuk Barat 195
VII Md. 08 Klampis 164
VIII Md. 06 Rabiyan, Ketapang 163




F 2-4. npFeid el Ay sjeds SRE £4 37 I8

B

Hrle &

Seismicity

Ground acceleration for period of 500 years:
0.1~0.15G, not to be accounted

Geological Structure

Unfracturated

Low fracturated
Medium fracturated
High fracturated

Man Induced Events

> 75 km
50 ~ 75 km
25 ~ 50 km
< 25 km

Topography

Elevation >10 m above sea level (asl)
Elevation 7.5 10 m asl

Elevation 5 7.5 m asl

Elevation < 5 m asl

Morphology

Flatty
Wavy

Hilly
Depressive

Oceanography

Steep sea bottom with clean water
Steep sea bottom with muddy water
Slightly sea bottom with clear water
Slightly sea bottom with muddy water

—_— N W e BN W B W B W R =N W

Lithology

Limestone, thickness of soil <1 m

Limestone, thickness of soil 1 2 m

Limestone, thickness of soil >3 m

Alluvial, both river alluvial or coast alluvial include
sand dune

— N L

Land Use

Fallow land, no planned

Fallow land, planned

Fertile land, planned based on the weather
Fertile land, planned not based on the weather

Demography

No house sporadic (< 10 houses/km2).
Sporadic houses (10 30 houses/km2).
Many houses (30 50 houses/km2).
Very close houses (> 50 houses/km?2).

— N L B N WA

Meteorology and Climate

No significant difference, not to be considered

Hydrology

< 5 m from surface
5~10m

10 15 m

> 15 m

The form of the Coast

Gentle
Medium
Steep

Very steep

— N L A 0w A




A3A  whrebde] ¥ sy SAE 247 4%
1. Axux ot} dxte A
7} oly=] 83 9 o] FY
Asuroks B 8 A28 olfojxl I7te A thdt AuA] AdE Ras)

olont 292 Ql7F 65%7} Jawa, Bali i FHo] AFslal glom 80%2] HHE
Hlslal Qle BAE JH|3 Qlrh

B K
rJ

T35 A=Uros 1969~ 1994\d7bA] 12} A7) ZANLUAZAAM o] F5
L BA7E gaden ofuz] 4HlE 94%7F Z71steich 1994 ~2019471%] 23 37
BANEAGe] st o] 271 7.2% F7IE Asle] H{pEFedM sUuL
T 38" Z0E dquEn AXNF ZAARE A7 ZaT} A"y T 718
APt o] chgstA AAEIZ oL ouz|dY] thedd, BEY W BRRIEE
YA T ZRobele YAtE AT} A o] Yo AAESrk

AEUAlobe oux] BRE 9% FMoeg AAY JHFHLR oUAE FFIL
IARE PIAFIE, BAE AL AR #5287 AME 24
slod M 2 7had] AT Bf 9 IFE BFse 5 4 ouix] FeA3AE
stelem olF fAsy] flsle] = ofuA] 2ol AHS FHrisia Mol
T e AqUAR JUAE THEESI ofux] AHEE BEEIRItke BHE £Ys)
¥ ME 5E 7k W GAIZAA HRE A 4 e ZleidEt BAY
UAE Jhistel A&l ouA] 33 W 87 by A& oz sy
ARSI BEA A ouA] 7s e Ad3ithe AFAAERGE s

=}

of ™

ol

A 32 32 N B

o fIr &L

M 2

]

¥

. dzuAlofe] gixjeubd
Adxuilol= UM Zl&dt ouz] FAE Fsh] ¢Ig YHeE 1970dt] WiE
Ao gt 2% 9 A7 2kl Aesidon 1 Fauge et 2l
.« 1978~1979 ltaly A2 L0 T 43
+ 19854 m|= Bechtel, &4 Sofratome W o]efg] CESENo] &IA 7FsAd ZA}
: 12} 2] upgrade '
« Axurjo} HE= BATANo] F3o| Elo] NPP 7ML $I3F Abdo] Tzt &}
FAZAL A (A8 YA, FAR, YAMEIZIE Fel, AR AU )
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- 1990 RE] NPP A7) W =¥ 7]gof tidt H3HF o]fof tfdt =nl o)
o] 844 Q4

- 1975URE NPP AMdx]dog zpupde] Muria ¥tex]y A3

« 1989.9 Muria ¥t%o]] NPP 7 & 23} el S 3R AU ZAE A4
S8 A%

(1) 1991 8YRE] 43t Fb dxjebdd AR 273 9 371 A47He%
A Jawa 29| u]-goLE T ohE 4 ARSE BIISHACE
« AEAY 7 AT 7let BE AR ouA] FA 2 ulg, Jle B,
ddzF7] 9 HrlE Hel, 7]er gike
« A g BHFTL ANl whE FAPEL A 9AE ARBA 9 23
wd

(2) IAEA {3 ol BATANS] ZH=slo] =335 RA{7} 19934 9dof A&xge
o Aze oheat Pk

« 2000{t] Z7jo] 900MWe = 600MWe 22}l Jawa-Bali grid systemo =
St Zo] Fe7t ol
600MWe2] NPP7} Zalst 729 de-SOx, de-NOx Aebibd 4o} u|-&wHollA
2] AL
A4t ivte] glojAx BOONSt BOTA7E BF AR
PWR, BWR 2! PHWR & 2= E%“ Aol 7H=%
< AT dRel HF AR 5 3 NPP JHEF 20d ofufoll =7 ol oA
AR sloo}
NPP AMF B2 4] Ujung Lemahabange] 3 2] FR2]ojn] 22 E Ujung
Grenggengan % Ujung Watuz} 1S

.

L4

.

*

(3) NEWJEC Inc.= £ el 3-8 199193 11490] Al2lsle] 1996 5¢of #8
slo Ao, B, AMd A F4 U BEEINE AEstdlen, 2 82,
« NPPE Heo] Al I, AR BE A, {3y A4 258HY
BARITE ste] Jawa-Bali A A7} gtshs Ao] uiehgh
« Ujung Lemahabang-& Muria ¥t% B2 3jjQto]] ¢ x|3t 500&Ele] 2|2 7]
&3 - ZAF Q] HojA NPP FRAE A

1) Build, Operate and Own
2) Build, Operate and Transfer

-] -



2 4 20000 BATANS AEAS} USR8 702 33 99 Belol SMART 2
Aol tht ejulelddzAt AF-E g2 staL, dmulrlotd] A2l - AFH of
Astollr HES Azt 9 SMART«] AR} ol YA] 7 Rl A Ao HI}
Folom ol A 2002d 2EE 34 ojFoT olxurlo} upfEaRdel] 2015H0)
SMART 27] zidej thgt ofujeldsy o127t syl gl

th 44 #3193

2002358 2003714 IAEA, BATANZ} grizpdda 7ho] QxulAlo} mbf
ghdel SMART 13 2715 Z1Adsly] 13 oulelgs RAMAFE 85t 9on,
AFAAE TAZ 200440 AEujajo} Rl A off ZFo] oidct AMFT
BEAE 200395 FRAE A 213 Fuo] Hsle] 20040 FRARANE 4
33tal 2005~2006712] HA] BIHE ¢ Zlo UFHOE AF Folth

oAulEled ZAMAF7|EE0] X1 sy EUE dA - A3 FAH AR}
L 7(URDND: User Requirement Document of Nuclear Desalination) X¢to] ZPg¥sL
olF ZE - A5l 2007d7HA] 2E FAElS, FAlo] 20073 EAHY el
AFE 3sle] 200998 7| BEAS Tags},::, 2011358 A st
2012 #utzjo] A/d3E 7HConstruction Permit)E E53le] 2015W712] A4 nlx]
3L Y IE H53 £33 ool

o

0
T2 st B ?323 3L 9de 1 1255 Ei/‘} 1 A=A M~—4

2de 7

A3 P27t 1oy ZloR wdEn st He] YolA SMART«I BAZ S
ol PGS AHATIES =Tesy feuRlY] f Y SMART &3
E 20| olFoA =T =Hsjof ¥ Feolrh 53] dxuAole T 299 YRR
A7EEA THSRE AR olUAE ERSta glout MekE Astae FFskA] oo
AEHA FALAE 2t ThRke] oux] Fgo] By ZoE oYt Hi:
A F7PEA LAol olupAlsle ghem LTDP-I HXEES $lsle +& 25,
HI S8R FR31L, NPP] =912 lxuajolol o] 72 Zgo] ¥ Zlojn, &
5] =71 4 RlZle] Hojsle] ol AP £ 9l FolmE & %’%?‘lr—e— T U
713 2ol R2HA BAE sl ALHA T FHPAE fAlshe Aol Lo Y
§°¥C}-
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A4d Axvrote] 49 s EWNE AHEA 2234

UntH o Abgat 2742 MAA - AHE ENE] 3l SHE AHEAL
AAB 27eks g0tk &, v SWEIL A, A4, £ UHEAHA
of 3k 274 Zoln, 2AEL Aoz FUY Zlo] gAMoL UFE
o] ARgAL 2 AL A EWEL] dg Y, Fe wH, AP 2 AAES
3 BY, A4 FE 2doR uUrolAd g HHola JEHA AR
olch.

4

i

A=Aty U=t e SWES ot AR AL IA F2] HE
27, A&/t 2d, Jed o3, ddgFr] 2 e &, BAE &
4, 2ea 7et 2802 uxlolA ok Jigd 242 dAHAT A8
SAEARYE e, E4EHE dARA, EHE $¢ o4 T2 74
o] ot} YA sires EWE] i dzuAlole] oltt AHgAt 22
B Z5ATE A% IS AR Bl FF dEUAort 43
22 ZHE AMAAS 3 A

¥
fu
AL
i,
!
2
N,
iy
o
>
o,
ek
514
il
fniss
=
N
(>
o%,
fo
™
lo
fit
>
oo
9,

l=yAlol mpFapde]l HE4el 201597 221~292MWezZ A tE o
100~200MWe &) HxtEddAart Ad 08 9 7Hsidel &2 342
et g 1@En glom, =3k 2o E 42%& 18,000~27,000E/d0 o]
& Z10F oAEU FA3 TFH BE ofil FApEd HRAReE HIY
of Zolth olggt o] nitS Fi A H T FYH A& 24 FL
&S oshd o3t 2t

B e 2|
BAE ubEed B sii el Ketapangg 3HoE

HAHENE 2718} s S

& e ® sto] HAY Fo 2AES kg3 Zrh
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I3t Station Blackout Coping Time2 8A]7t o|AH (I A2 7-¢ F3t
th), TEUAEL] HAVEAZA] S FAAZHE T2A]7F o] o] FHHEEo]
of 3, EWEE ZYPF ARt ¥ HE3F] 1 man Sviry |37t EH=F AA - 2
dx]ojof Zhr}

U 85 21
237 548 42 SHEE
£357]& 100-50-100% &HWE FolFEsd & zaofof 2rh SUE
g W & A = gle obEE SWETL Fojof s, ntFAlA} 5}
3

= ojof Frl

Adz=uvrlotell AdE Hzxo H2H sfeds FAEE 495 &
HEZL A 45 dAelelol 3t whepd SRE HAAAY

Me 4% SHEZL HoshA] 42 dFH Jled AHEstoiof sy, AA, 2
5S¢ SUREAAAE A Eslojof 3t HEE FoY
A AE eofshd o3t #rh

e

o F

-

o AATIEE 4 FE3 dAMFE FHR

o A wheshol odzte] A4E 223t ¥ 4 9= JHF MMIS &
o EHE 7[7]9] 23 H BES

o ¥ TAE ePdFE AHAQAZHE 42784 o]}

0 go]3 FA R

o) >

ZFA & Codes & Standards 28 (¢F ¢Ixur]o} & C&S 7} ol
[o]
=X

s BUEE 43 717 3 94y BASe] R wAA ¢ &
A - 7 - welFolop Gtk olol wieh YAty BUEo| F8Y A} A3}
£ lge] dA a7l HgHM, 723 Uge aokshE ohe3t Tk
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dAARE HE
HE

2 oHe

e

N

18] &35 9 2E3
At el Walg 2 WA e HE
o FAH|H o ELEE Codes & Standards & S

nh. A2 segEs EWE F3F 22

221 slpds SUEL 4ty SHESY g SUESY dZ 3
< E 'ﬁ?ﬂﬁﬁﬂ FzEch &, A4 @] WAk 299A, g SWES
old Aol 2% A FAENY J¥ WA Fol 2T gtk BT
HAHe %%EE«I AR ALF gedag AT HEY ouRde] &7

Hrh

vh JAdwFr] 4 sy Ede o4
YATE B5ol AT 222 Jd77F A Al Ao} s,
H2A2 FFAs 271 =24, 2709 2 =413t ovl(Spare) HARE ISt
ofof ¥t ALSFYARE SWE dxo] AR, Az et &
HE A £3 dBE AXY 5 U=EF FF shssior Tl sZIEANAF
o] ZtFolxo}l st AzH HZ|EL SUE A dAFeE AL A
A8 H71EL 13 SV EE $akste] 30E/600MWe - year u]gtojojof gt}

AL A 23

YA siegeEAES] FALF e A8 € & Aato] EH
of 3til, Y17 FHATol 5ol Hut SWEL] AHPstET o
ofof gt E3 FAEL A £P5¢ odEHE 7171 2A v g, SIE U
AEFAR Ao £85 = vE, SUE sfn]-&o] T ojof Trh

0.

of. 71e} 24

Hze] dxHd ?‘sﬁ-fﬁfgf;- ZAEE Tun-Key 3efd] Fujrt A3 Hch
ZUES] HA, AAM, 4 Hof LeF Ao Uzt F3, 1§ 5 5T ¢
o] o] FojAo} stal, R a2 o] ZEAE £33 Holol A Y
H Feje] 7&dgTt o] FoA o} gt FFRE EWESL AdFIE AT 7]
SAYE FF8oF grl oldox £ _&zioﬂt B3, JeAd Bo oigt &
& 71&3ta ort
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1. 7l

SMART gzl2&= dubgel 7RIASEE Loopd dxlEete ©e] dAAAAT
W 717171 72wl glo] 3t Jle] ¢hel&r] ol wixEe] AxMAE RE2E Btk
A F Y2t (Integral Reactor)olth. &, B8 W i, 12708 717, 1742] A
& A7171ed71, 12702 AojB Ao} 47)e] FUAAEIIL Y] HAE UYL
7] Yol dxEo] gl falZolt}. 71712 vl ¢ glo] F7171& HAE ¢H87]
ol dx13e g 7122 Loopd IR} 7ixle ol B2z Fadalalg 3o
BjAsHs 528 7L stk

2% 319 SMART 83718 3AF P4 Rojxle uhet 2o ealel
AT de FAWHNE B o AHOE AWNFE AXATE nl§ Vsl
ok QAYAAAFY G2E QA2 GFEI el Aw BAH D ¢8Il )

of dxl=o] gle F71EA7] AR UiE 22 = ©3}
A Hrh SMART 212 A% 742 YXAT G271 48 =2 JgA
£ T JAZTIAAAT, FEAAAS, vZ=AEAAT, et T
A%, TTAE AHAT, 1N GAT L HRI LI o] Folxirh HEA
AATL 41 ALR olFolA F7] F&, FTTF AL, AT A
215 5] ARl 4AE LA HEE AATC vABAAFFAASS AlE
of 23t YAl LAFA] B GAE B E 43 AFolH FrASIH 42
go] otk AR AATLE &3 WA T2 Bl =i ¢
d BRE 98] 4 FUE 5 =4l IS e 2714 AR 7
gElo] AT A gt F4ATL S| dA FAA 2L 23

2l

Z dx QA g BEE FU5E JHE 2708 ALR ofF]
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X

bt
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AHolstaL 3ty £t FHATE 2

QA2 BAAeAF FI4A HI, AolE FEHA, 7], iR Az
QBzt7) Bol Wzt4-E FF3t] 771004 wdstke A& AASE 71719 AAS
o] glth. SMART {AIZAFOA Sol3tA Exlste SFRIEI|E AalA =
NEARS RIS Wabs ERL AN =& 9ASke 7eE s iy
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SMART 27|33 A82 F& AT} P4=s ¥ 313 O3 313 et

SMART 9371452 :.l JBhe FeABCRE UAAT, BAAAAE, 71719AAE,
F4AT, ABAT, WIS, aEAEY A% 5ol siom, shtge &

Esfe] dANE ﬁﬂaﬂ 1% A3HolA HEZT 7leFo] glth

7% 31, SMART 83713345 7HE

X 3-1. SMART 2 AdAMS

a5 Fe MAHES @48 Fe MABe
dx124 &9 330 MWt JAEN EF2E 310 ¢
AAE 60 ¥ CIPARS pa S XL 1585 kgls
AZE F7] 36 7Y z27] o 3.0 MPa
B ol && 90 % FZ57 2= >274 C
UAAE AAYY 17 MPa FET &= 180 T
YAAE 1YY 15 MPa  2x}AE Z7]44 53| 152.5 kgls
HA2A dF2= 270 C
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2. AAAE

YA T AR FAH B AR o3 oA AEH €2 5
7137 E B olAATLE At 75E Trlh dAE g4FEIIelE Aole +

A A, FUAAEE 4u), F71EA7] FHE 1270, 7I817] & F2 71717t 4
ASaL glem 713ty Aol wiEes dZE o] ZAARIE 7} f1AIstaL glck 7 3-2
= SMARTHAIZHTANE A, F271717F 4871 ol wixd Fel& Kol
Erh GAATS & el sk dAERZA e YYAPAE A 7]
& S UAAT dHAAE BF YRR 4¥EIY RA"ch dAAE dEEA
P2 AT JAT ¥ E7], A, 2a gz dYEEIIE ATE 9
FE dZ=E i F s ApiEsiA R FeHch AASY ¥4A frEE =
A, FEAAEE, 717, 24 ¢ R Bk dAR oY) AR se] AA
AAEo] ole FUZAPETe| o) YA 2 AT UL FsHrel #A]s}
T AT AR A4¥ET] Wyt iy alele] A¥F el giA sk F71HAT] Aleldl
ZAEBREC] BEHeh AAASS FIEAYY] G B OR EAR dAE 2
Z1Zj7} BER AEH QFHOT oAF FTt T oAFLRE FHHo] o FofArt.
AAU] FoE dAFe2TE e gdde] s 7HdEH, ol U3 UdE AES

' 3707 AP E Sl BleR WEHrh dAASS FEAAEE RS &
T, FHZAEE & g A ol§ sFsdt ST 7o o wiet YAIREY H
A& deldth dAATY WY £2AL HARE HEY FL 7171 FEE ¥A

i

ARG A 1717 A=A RA 264702] HARZ3} A= A=l A 25
el e R Ao} glom, Avta} sleh Ztzh Aeta g Al sty 7} 23
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- Projected date for commercial operation 2015

- Reference date for economic evaluation Dec. 31, 2001

- Plant capacity 2 X 100MWe/Unit

- Total capacity of desalination plant 4,000m>/day

- Seawater temperature 28-31 C

- Total dissolved solid (TDS) 31,000~35,000ppm

Design Basis acceleration for safe shutdown 0.4G
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ARRANGEMENT

on

TECHNICAL CO-OPERATION ON A PRELIMINARY
ECONOMIC FEASIBILITY
ASSESSMENT OF NUCLEAR DESALINATION IN MADURA
ISLAND, INDONESIA

October 10, 2001

by and among

THE NATIONAL NUCLEAR ENERGY AGENCY OF INDONESIA,
THE KOREA ATOMIC ENERGY RESEARCH INSTITUTE,
and
THE INTERNATIONAL ATOMIC ENERGY AGENCY



PREAMBLE

This Arrangement is made by and among the National Nuclear Energy Agency of
Indonesia (hereinafter referred to as "BATAN") whose address is P.O. Box 4390,
Jakarta 12043, Indonesia, the Korea Atomic Energy Research Institute (hereinafter
referred to as "KAERI") whose address is P.O. Box 7, Daeduk-danji, 150 Dukjin-
dong, Yousung-ku, Taejon City, 305-600, Republic of Korea, and the International
Atomic Energy Agency (hereinafter referred to as the "IAEA") whose address is
Wagramerstrasse 5, P.O. Box 100, A-1400 Vienna, Austria (hereinafter referred to as
the "Parties"). ‘

WHEREAS BATAN and KAERI have entered into an arrangement dated April 7,
1995 entitled "Arrangement between the National Atomic Energy Agency of
Indonesia and the Korea Atomic Energy Research Institute for Co-operation in the
Peacefu} Uses of Nuclear Energy";

WHEREAS under its Statute the IAEA is authorized, among other things, to foster the
exchange of scientific and technical information on peaceful uses of nuclear energy
and to encourage the exchange and training of scientists and experts in the field of
peaceful uses of atomic energy;

WHEREAS the IAEA and the Ministry of Science and Technology (MOST) of the
Republic of Korea have signed a Memorandum of Understanding concerning
strengthening of co-operation in connection with the Agency’s Regional and
Interregional Training Courses/Workshops carried out as part of Technical Co-
operation activities of the IAEA on November 30, 199§; ’

WHEREAS BATAN, KAERI! and the IAEA desire to co-operate in conducting a
Joint Study on the preliminary economic feasibility of nuclear desalination in Madura
Island, Indonesia under the framework of the Interregional Technical Co-operation
Project (INT/4/134);

WHEREAS such co-operation and Joint Study is envisaged by the Project;

THE PARTIES HAVE agreed as follows:



ARTICLE 1
OBJECTIVES OF THE ARRANGEMENT

1. The objective of this Arrangement is to establish a framework of co-operation
between the Parties for the management of a Joint Study (hereinafter referred to as
the "Joint Study") with the object of producing a preliminary economic feasibility
assessment of providing the Madura Island with sufficient power and potable
water for the public and to'support industrialization and tourism. The Joint Study
will be carried out in accordance with the schedule of work in Article 5 of and
Annexes 2 and 5 to this Arrangement and will provide the reports referred to in
Article 8 of this Arrangement.

2. In particular, the Parties to the Arrangement will:

(a) review the terms of reference for the Joint Study between BATAN and
KAERI;

(b) facilitate the implementation of the Joint Study;

(c) ensure that the schedule of work provided for in Article 5 and Annex 5 and

the Personnel Training provided in Article 6 of this Arrangement are carried
out in a timely manner and

(d) permit BATAN and KAERI to use the Reports referred to in Article 8 of this
Arrangement to obtain their respective Governments’ directions.

ARTICLE 2
CONTRIBUTIONS OF BATAN

In carrying out the Joint Study BATAN will:

(a) perform analyses for the short and long-term energy and water demand and
supply plan for Madura Island;

(b) evaluate site characteristics, environmental impacts and health aspects;

(c) select power and water plant options and suggest the time frame for the
project.

(d) conduct a technical and economic evaluation with the assistance of KXAERI
and IAEA;

(e) dispatch three (3) experts to KAERI for six (6) months;

(f) prepare and provide, jointly with KAERI, the documents listed in Article 8 of
this Arrangement;

() notify KAERI and the TAEA within nine (9) months after the date of entry into
force of this Arrangement of the key requirements including the power and

water capacity and site conditions necessary for the commencement of the
Joint Study at KAERI site;

(h) perform the functions assigned to it in Annexes 2, 4 and 5 to this
Arrangement;

(i) organize the kick-off meeting referred to in paragraph (a) of Article 5 of this
Arrangement; and

() will have regard to and act in accordance with the prevailing laws and
regulations in Indonesia, as well as the procedures and policies of the
Government of Indonesia concering international technical cooperation.



ARTICLE 3
CONTRIBUTIONS OF KAERI

In carrying out the Joint Study KAERI will:

(a) evaluate the fuel aspect and the seawater desalination process;

(b) evaluate technical and safety aspects for the System-Integrated Modular
Advanced Reactor (SMART),and its coupling with a desalination plant,
including the feasibility of its being constructed on the Madura Island;

(c) conduct economic evaluation and investigate methods of financing a nuclear
desalination plant;

(d) provide technical guidance and supervision for BATAN participants;

(e) provide a 2-man weeks’ technical consultation for the preparation of the Final
Report on the Preliminary Economic Feasibility Assessment referred to in
paragraph (c) of Article 8 of this Arrangement;

(f) provide, jointly with BATAN, the documents listed in Article 8 of this
Arrangement;

(g) provide two (2) weeks’ job orientation to each BATAN participant prior to
participants’ involvement in the Joint Study;

(h) perform the functions assigned to it in Annexes 2, 4 and 5 to this Arrangement
and

(i) KAERI will at its own expense fumish the necessary space, office supplies
and equipment including personal computers at its site.

ARTICLE 4
CONTRIBUTIONS OF THE IAEA

In carrying out the Joint Study the IAEA will:

(a) provide technical support and review products of the study under the
interregional project on “Integrated Nuclear Power and Desalination System
Design";

(b) provide travel and daily stipend allowance for three (3) Indonesian experts at
the KAERI site at the IAEA rates applicable at the time of travel;

(c) provide support, within the availability of the IAEA’s resources, to BATAN
to hold an International Workshop on Nuclear Desalination in Jakarta.
Indonesia and

(d) perform the functions assigned to it in Annex 2 to this Arrangement, within
the availability of the IAEA’s resources.



ARTICLE 5
SCOPE AND SCHEDULE OF WORK

The Parties will conduct the Joint Study in accordance with the Schedule in Annex S
to this Arrangement and the following schedule:

(a) The kick-off meeting will be held in Indonesia to define the detailed scope of
work and the detailed schedule for the Joint Study following signature of this
Arrangement; :

(b) The Joint Study will commence on January 2, 2002;

(c) Thereafter, semi-annual meetings will be held in Korea and Indonesia in order
to review the progress of the Joint Study and discuss future plans;

(d) The Parties will mutually agree on the detailed scope of work for the Joint
Study within six (6) months after the date of entry into force of this
Armrangement;

() The Joint Study at the KAERI site will commence within nine (9) months after
the date of entry into force of this Arrangement and/or once the detailed scope
of works have been agreed upon, whichever happens earlier, and will be
completed within three (3) years after the date of entry into force of this
Arrangement;

() An International Workshop on the study will be held in Indonesia.

ARTICLE 6
PERSONNEL TRAINING

1. BATAN personnel’s participation schedule and BATAN participants’ scope of
work at the KAERI site will be mutually agreed on within six (6) months after the
date of entry into force of this Arrangement.

2. BATAN will notify KAERI and the IAEA of the personal history information of
the BATAN participants and dispatch these BATAN participants to the KAERI
site upon consultation with KAERI within nine (9) months after the date of entry
into force of this Arrangement.

3. BATAN personnel will participate in the performance of a technical and
economic evaluation of work specified in Article 5 and Annex S of this
Armrangement under the direction and responsibility of the appropriate KAERI
division.

4. The number of BATAN participants and the duration of their involvement may be
changed by mutual agreement of the Parties.

ARTICLE 7
FINANCIAL SUPPORT

For visiting experts to BATAN, all salary, travel, and per diem costs will be the
responsibility of the experts’ host party, to wit KAERI and/or the IAEA, unless
otherwise agreed upon prior to the visit.



ARTICLE 8
REPORTING

During the Joint Study, BATAN and KAERI will jointly prepare and provide the
following: ‘

(a) The Interim Report on the Preliminary Economic Feasibility Assessment, in
accordance with Annex 2 to this Arrangement;

(b) User Requirements Document in accordance with - Annex 3 to this
Arrangement;

(c) The Final Report on the Preliminary Economic Feasibility Assessment and
Recommendations for the follow-up activities in accordance with Annex 2
point 15,

ARTICLE 9
INSURANCE

BATAN and KAERI will provide and thereafter maintain insurance against all risks
in respect of their property or any equipment owned or leased by them and used in the
execution of this Arrangement. BATAN and KAERI will also provide and thereafter
maintain liability insurance in adequate amounts to cover third party claims for death
or bodily injury, loss of or damage to property arising from or in connection with the
provision of services under this Arrangement or the operation of any vehicles, boats
air planes, or other equipment owned or leased by them. BATAN and KAERI will,
upon request, provide the IAEA with satisfactory evidence of the insurance required
under this Article.

ARTICLE 10
INDEMNIFICATION

1. BATAN and KAERI will not hold the IAEA and its officials, agents and
employees liable for death or injury to persons or damage to property of third
parties or of BATAN and KAERI, and BATAN and KAERI will indemnify, hold
and save harmless and defend, at their own expense, the IAEA, its officials,
agents, servants and employees, from and against all suits, claims, demands and
liability of any nature or kind, including their cost and expenses, arising out of the
acts or omissions of BATAN and KAERI or their employees or sub-contractors in
the performance of this Arrangement. This provision will extend to claims and
liability in the nature of workmen’s compensation claims.

2. The IAEA does not accept liability for payment of any cost or compensation that
may arise from damage to or loss of personal property, or from illness, injury,
disability or death of BATAN and KAERI employees, employees of their sub-
contractors and experts, or Workshop participants while she or he is traveling to
and from or attending the Workshop. BATAN and KAERI will clearly inform all
such persons and their Government, and/or Employer of this and that they are
responsible for such coverage.



ARTICLE 11
INTELLECTUAL PROPERTY RIGHTS

Any intellectual property right introduced by one of the Parties for the
implementation of the activities under this Arrangement will remain the property
of that Party. However, that Party will indemnify the other Parties if the
introduction of that intellectual property right constitutes an infringement of the
rights of any third party, and the other Parties become liable to pay any
compensation or damages. Further, that Party will be liable to defend at its own
cost and expense any claim made by any third party conceming the ownership and
legality of the use of the intellectual property right which is introduced by the
aforementioned Party for the implementation of the activities under this
Arrangement.

(a) Any intellectual property right, data and information resulting from research
activities, conducted under this Arrangement will be jointly owned by the three
Parties, and the three Parties will be allowed to use such property right, data and
information for non-commercial purposes free of royalty;

(b) If any party wishes to use the intellectual property right, data or information
for commercial purposes, that party must first obtain the written consent from the
other two Parties.

If either Party wishes to disclose confidential data and/or information resulting
from activities under this Arrangement to any third party, the disclosing Party
must obtain prior consent from the other Parties before any disclosure can be
made.

Termination of this Arrangement will not affect rights and/or obligations under
this Article during the first ten years after termination.

Notwithstanding the foregoing restrictions either of the Parties will have the right
to disclose confidential information furnished hereunder to their governing bodies,
or to governmental authorities to the extent required by law or to obtain needed
authorization to perform this Arrangement or pursuant to reporting requirements
imposed by those governing bodies.

ARTICLE 12
ASSIGNMENT

No Party may assign, transfer, pledge or make any other disposition of this
Arrangement or of any part thereof or of any of its rights, claims, liabilities or
obligations under this Arrangement without the prior written consent of the other

Parties.
ARTICLE 13
RESPONSIBILITY FOR EMPLOYEES
1. Each Party will be responsible for the acts and omissions of its employees, agents

2.

and contractors in the execution of the Arrar{gcment.

KAERI and JAEA undertake that its personnel engaged in the activities under this
Armrangement will not engage in political affairs or in any commercial ventures or
activities in Indonesia outside the collaborative programs under this Arrangement
without prior approval of the Govemnment of Indonesia through the State
Secretariat.



ARTICLE 14
ANNEXES

The Annexes to this Arrangement will form an integral part of this Arrangement.

ARTICLE 15
POINTS OF CONTACT

L. All communications relating to the execution of this Arrangement will be made or
confirmed in writing in English to the persons listed in Annex 1 of this Arrangement.

2. Each Party will inform the others promptly of any change of the point of contact,
including the name and designation of the new person.

ARTICLE 16
SETTLEMENT OF DISPUTES

Any dispute arising out of the interpretation and implementation of this Arrangement
will be settled amicably through consultations and/or negotiations between the
Parties. :
ARTICLE 17
PRIVILEGES AND IMMUNITIES

Nothing in this Arrangement will be construed as a waiver of the privileges and
immunities accorded to the IAEA by its Member States.

ARTICLE 18
OFFICIALS NOT TO BENEFIT

BATAN and KAERI warrant that no official of the IAEA has been or will be
admitted by it to any direct or indirect benefit arising from this Arrangement or the
award thereof. BATAN and KAERI agree that breach of this provision is a breach of
an essential term of this Arrangement.

ARTICLE 19
DURATION, TERMINATION AND AMENDMENT

1. This Arrangement will remain in effect from the date of entry into force of the
Arrangement for a period of three (3) years unless terminated earlier by thirty (30)
days written notice by the Party seeking termination to the other Parties. The
Parties may mutually agree to continue joint work activities, which are not
completed at the time of termination or expiration of the Arrangement, until such
activities are completed,

2. This Arrangement may be amended or extended by the Parties at any time by the
agreement of the Parties in writing.



ARTICLE 20
ENTRY INTO FORCE

This Arrangement will enter into force on the date of the last signature by the
representatives of the Parties.

For the National Nuclear Energy For the Korea Atomic

Energy Agency of Indonesia : Research Institute :
W C)2ooom s %;f* ""'

(Signature) w,/@ gnature)

M. Iyos R Subki, Chairman of BATAN In Soon Chang, President of KAERI

(Name and Title) (Name and Date)

Vienna, October 10, 2001 Vienna, October 10, 2001

(Place and Date) (Place and Date)

For the International Atomic Energy Agency:

(Signatu{e) A

Qian Ji Hui, DDG-TC of IAEA
(Name and Title)
Vienna, October 10, 2001
(Place and Date)




ANNEX 1
IAEA:
For contractual and administrative matters:

Mr. M.N. Razley

Head-East Asia and Pacific Section
International Atomic Energy Agency
Wagramerstrasse 5 '
P.O. Box 100

A-1400 Vienna, Austria

Tel: +43-1-2600-22322
Fax: +43-1-2600-29703
E-mail: M.N. Razley@iaea.org

For technical and managerial matters:
Mr. T. Konishi

Nuclear Power Division

International Atomic Energy Agency
Wagramerstrasse 5

P.O. Box 100

A-1400 Vienna, Austria

Tel: +43-1-2600-22822

Fax: +43-1-2600-29598

E-mail: T.Konishi@iaea.org

BATAN:

Dr. Soedyartomo Soentono

Deputy Chairman

National Nuclear Energy Agency of Indonesia
P.O. Box 4390

Jakarta 12043, Indonesia

Tel: +62-21-525-1109

Fax: +62-21-525-1110 |

E-mail tomi@centrin.net.id

KAERI:

Dr. S.H. Kim

Principal Research Officer

Korea Atomic Energy Research Institute

P.O. Box. 7. Daeduk-danji

150 Dukjin-dong. Yousung-ku, Taejeon City, 305-600
Republic of Korea

Tel: +82-42-868-2818

Fax: +82-42-868-8990

E-mail: shkim@nanum.kaeri.re kr



ANNEX 2
Division of Responsibility for Preliminary Economic Feasibility of
Nuclear Desalination on Madura Island

Items ’ Indonesia | Korea | IAEA

Executive Summary ‘ L S R

1. Introduction

a. General introduction of the Madura Island

b. Energy and water resources of Indonesia,
East Java Province, Madura Island

¢. Industrial & Development of Madura Island

d. Objective and Methodology of the Study

2. Electrical System Analysis of the Madura
Island

a. Demand and forecast

b. Existing Power Grid

¢. Development Plans

3. Water System

a. Demand Forecast

b. Existing domestic water grid

¢. Expansion plans for domestic and industrial
needs

4. Site Characteristics

onk B wnl I wul A wnt A ot A wnl AN ot B wd (NN ot AN ol N ol A wd A vl N ot NS o

a. Madura Island Description

a.l. Geology and Morphology

a.2. Hydrology and Oceanography

a.3. Seismisity

a.4. Meteorology and Climate

a.5. Demography and Land Use

b. Site Selection Criteria

c. Assumed site and its characteristics

5. Power Plant Technology

a. Gas/oil power plant

b. Coal Steam Power Plant

o IS onl I wnl S ol A et I
w|l vl wvl vl » w
=

¢. Nuclear Power Plant




6. Fuel Aspects :

a. Gas/oil Fuel

b. Coal Fuel

¢. Nuclear Fuel Cycle

7. Seawater Desalination Technology

a. Reverse Osmosis

b. Multi-Effect Distillation

c. Multi Stage Flash

d. Brine Utilization and Salt Production

8. Waste Management

a. Waste Management from energy production

b. Waste Management from seawater
desalination

= =~ v »nl vl vl v oo

1727 I wull B 72 I oul S wnl N ol AN wnt J wnl B3 B2 R 73 B 75}

AL R oW oo

9. Establishing the altemnatives

-

19,]

~

a. Short and medium term features for fossil
energy sources

b. Intermediate and long term advantages of
nuclear alternatives

10. Technical and Safety Aspects of the Power
and Desalination plant,

a. Technical Aspects of NPP’S

b. Safety Aspects of NPP’S

wn

c. Coupling of NPP'S with seawater
desalination

wn

7]

d. Fossil Fuel Power seawater desalination

b1. Economic Assessment and Evaluation

a. Economic Evaluation Method

b. Input Parameters

c. Fossil Energy Options

d. Nuclear Energy Options

¢. Financing

w»l L Ll nt L»nl W

12. Local . Infrastructure and Industrial
Participation

1wl L Ll L MM wn

1721 B ol B wall A wnl A ol B ol A2 I ol A A ol R o

a. Higher Educational and professional
/vocational training

™

(%]




b. Industrial Infrastructure and local/national
participation

¢. Licensing and Control

13. Environmental Impacts and Health Aspect
Assessment

-

a. Construction Period

b. During normal operation

¢. During accident conditions

14. Social and Cultural Aspects

a. Madura Island Society in the Industrial
Development

b.  Acceptability of newly technology
introduction

15. Conclusion and Recommendations

a. Preliminary Economic  Feasibility
Assessment

ol I ol N ol S ol B B ol A ol A

b. Rccommendation for the follow-up

-

Note:
L: Leading Role
S: Supporting Role
R: Reviewing




ANNEX 3

Table of Contents of the Report on "Preliminary Economic Feasibility of

Nuclear Desalination on Madura Island”

1. Introduction

a,
b.

c.
d.

General introduction of the Madura Island

Energy and water resources of Indonesia, East Java Province,
Madura Island

Industrial and development of Madura

Objective and Methodology of the study

2. Electrical System Analysis of the Madura Island

a.
b.
c.

Demand forecast
Existing power grid
Development plans

3. Water System

a,
b.
c.

Demand forecast
Existing domestic water grids
Expansion plans for domestic and industrial needs

4. Site Characteristics

a.

b.
c.

Madura Island Description

a.1. Geology and Morphology

a.2. Hydrology and Oceanography
a.3. Seismisity

a.4. Meteorology and climate

a.5. Demography and Land Use
Site selection criteria

Assumed site and its characteristics

5. Power Plant Technology

a.
b.
c.

Gas/oil Power Plants
Coal Steam Power Plant
Nuclear Power Plant

6. Fuel Aspects

a.
b.
c.

Gas /oil fuel
Coal fuel
Nuclear Fuel Cycle

7. Seawater Desalination Technology

a.
b.
c.
d.

Reverse Osmosis

- Multi - effect desalination

Multi stage flash
Brine Utilization and salt production

8. Waste Management

a.
b.

Waste management from energy production
Waste management from seawater desalination

9. Establishing the alternatives



a. Short and medium term features for fossil energy sources
b. Intermediate and long term advantages of nuclear advantages

10. Technical and safety aspects of power and desalination plants
a. Technical aspects of NPP'S
b. Safety Aspects of NPP’S
c. Coupling of NPP’S with seawater desalination
d. Fossil Fuel Power seawater desalination

11. Economic Assessment and Evaluation
Economic Evaluation Method

Input Parameters

Fossil Energy Option

Nuclear Energy Option

Financing

o a0 o

12. Local Infrastructure and Industrial Participation
a. Higher educational and professional/vocational training
b. Industrial infrastructure and local/national participation
¢. Licensing and control

13. Environmental Impacts Assessment and Health Aspects
a. Construction period
b. During normal operation
c. During accident conditions

14. Social and Cultural Aspects
a. Madura society in the industrial development
b. Acceptability newly technology introduction

15. Conclusions and Recommendations
a. Preliminary Economic Feasibility Assessment
b. Recommendations for the follow-up

Appendix :

L Electrical and water system
1L Site Characteristic

II.  Power Plant Technology

IV.  Sea Water desalination

V. Economic Evaluation

V1. Socio-Culture Environmental



ANNEX 4
Table of Contents of User Requirements Document
for Nuclear Desalination Plant

User Requirement Items ’ Indonesia Remarks

1. Introduction

2. Nuclear Desalination Program

2.1 Role of Nuclear Desalination

2.2 Incentives for Nuclear
Desalination

2.3 Additional Considerations

3. Site Imposed Requirements

3.1 Site Conditions

3.2 External Events

3.3 Site Infrastructure

3.4 Allowable Operational Radioactivity
Release (Gas/Liquid)

3.5 Emergency Preparedness

4. Licensing and Health Protection
Requirements

4.1 National Regulations

4.2 Licensability in the Country
of Origin

4.3 International Guidelines and
Technical Documents

4.4 National Standards for Potable
Water

5. Technical Requirements

5.1 Safety Design Requirements

5.2 Performance Requirements

5.3 Plant Design Requirements

5.4 Desalination Plant Design
Requirements

5.4.1 Simplicity

5.4.2 Design Margin

5.4.3 Standardization (Codes & Standards)




5.4.4 Human Factors

5.4.5 Man Machine Interface

5.4.6 Proven Technology

5.4.7 Constructability

5.4.8 QA/QC Program

5.4.9 Investment Protection

5.4.10 Environmental Protection

5.5 Nuclear and Desalination Plant
Integration Requirements

5.5.1 Design Integration

5.5.2 Design Philosophy

5.5.3 Impact of Desalination Plant
on Madura Island

5.5.4 Disconnection of the Nuclear
Desalination Plant

555 Replacement/Expansion of the
) Desalination Plant

5.5.6 Technical Aspects of the Coupling
System

5.5.7 Construction Scheduling

5.5.8 Operability in a Dual Purpose
Mode

6. Fuel Cycle and Waste Management
Requirements

7. Bconomic Requirements

7.1 Criteria and Evaluation
Methodology

7.2 Requirements for Improving
Desalination Plant Economics

7.3 Financing

8. Special Requirements for Developing
Countries

8.1 Man-Power Development

8.1.1 General

8.1.2 Specific Man-Power Development
Requirements

8.2 Infrastructure and National
Participation

8.2.1 General




8.2.2 Specific Infrastructure and
National Participation
Requirements

8.3 Technology Transfer

8.4 Licensing Support

8.5 Contractual Options and Responsibilities

8.5.1 Turnkey

B8.5.2 Split Packages

B.5.3 A Multiple Package

8.5.4 BOT (Build-Operate and
Transfer)

8.6 Extended Guarantees and
Warranties

8.6.1 Equipment Warranties

8.6.2 Process Guarantees

8.7 Nuclear Fuel, Special Matedals
and Spare Parts Supply

8.8 Technical Support

8.9 Long Term Partnership




ANNEX 5
Project Schedule for Joint Study

2001 2002 2003
Activities
Sep ] Ot § Nov | Dec ] Jan § Feb | Mar May | Jun J dut | Aug | Sep { Oct [ Nov | Dec JJan | Feb | Mar | Apr | May | Jun | Ji
Signature X
Start of assessment X
Detailed kick off meeting
Key Requirement X

Semi annual meeting

Participants at KAERI

« Tachnical Power

- Technical Desalination

« Economic

Consultation by KAER] in

Jakada

Consultation on Reporting
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Minutes of Kick-off Meeting on Preliminary Economic Feasibility Study of Nuclear
Desalination in Madura Island, Indonesia

Date: Monday —Thursday, Jan. 28 -31, 2002
Place: BATAN Headquarters, Jakarta, Indonesia

Participants:

IAEA KAERI BATAN

Mr. T. Konishi Dr. In soon Chang Mr. tyos R Subki

Mr. Aybars Guerpinar Dr. Chang sun Kang Dr. 8. Soentono
Dr. Si-Hwan Kim Mr. M. Djokolelono
Dr. Moon hee Chang Mr. Adi Wardoyo
Dr. Young-Dong Hwang Dr. A. Sarwiyana
Dr. Byong chul Noh Dr. Hudi Hastowo
Mr. Yeon jin Choo Dr. Djoko Sutarno
Mr. Suck hong Lee Mi. Suharno
Mr. Poong Han Dr. Anhar R Antariksawan
Mr. Yung hee Kang Mr. B. Suprawoto
Mr. Hwa gyu Park Mr. Mauritz L Tobing
Mr. Kyung phil Hur Mrs. Sri Hidayati

Mrs. Anugrahini
Mr. Ken Kukuh

T. Konishi In soon Chan/ M.LR. Subki

Technical Officer President Chairman
International Atomic Korea Atomic Energy National Nuclear Energy
Energy Agency Research Institute Agency



1.  General

The meeting was opened by Chairman Mr. Subki of BATAN, followed by the messages
from KAERI (President Chang) and IAEA (Mr. Guerpinar and Konishi on behalf of the
Agency) (Attachments 1-3). The meeting was the formal initiation of the collaborative
programme between BATAN and KAERI on a “Preliminary economic study of a nuclear
desalination plant in Madura Island, Indonesia (‘Study’ in this report)”, based on the
arrangement signed between parties in October 2001. The meeting agenda and the list of
participants are attached (Attachments 4 and 5).

The meeting was planned to define major project products, responsibilities, and
milestones. Background information on expertise accumulated in each party, which could be
input to the Study, has been shared by both parties.

2. Review of relevant activities in each organization

Participants from each party presented an overview of relevant activities in respective
organizations (Attachment 6). More specific technical information was also presented by each
organization as contributions to the Study (Annex I, II, II). Presentations from Korean
delegations were especially appreciated.

3. Project framework of the Study

Following major items regarding the project implementation framework were discussed.
- Cooperation Arrangement
- Scope of Work, and responsible engineers (Attachment 7)
- Job Orientation and Joint Study at KAERI Site (Attachment 9)
- Project Milestones (Attachment 10)

4. User Requirements

Based upon the status and prospects of electricity and water in Madura elaborated by
BATAN, key requirements in the Study were discussed and major requirements are defined
(Item 5.1. e).

5.  Conclusions and Recommendations

5.1.  Conclusions

a. Detail scope of work and responsible engineers for each chapter of the Study report
were agreed as attached (Attachment 7).

b. Project milestones have been confirmed as attached (Attachment 8).

c. Work frame and schedule of joint study at the KAERI site was discussed and agreed
that, instead of 3 engineers for six months, 4 engineers with shorter duration of stay
starting 2002.6.1 after a 2-week job orientation at the KAERI site for the joint work
were agreed. Individual engineer’s technical field and duration of stay were
discussed and agreed as follows, subject to change if agreed by both parties
(Attachment 9). IAEA confirms the feasibility of this plan as soon as possible.

- Engineer A: seawater desalination (4 months)

- Engineer B: reactor system design (4 months)

- Engineer C: economic evaluation of nuclear power plants (4 months)
- Engineer D: BOP system design (2 months at KOPEC in Seoul).



d. The Study report shall be compiled by BATAN with contribution as specified in
Annex II of the arrangement. Contents of the Study report have been defined as
attached (Attachment 10).

e. Key parameters of the study have been identified as below.

Items Requirements
Projected date for commercial operation 2015

Reference date for economic evaluation 2001.12.31

Plant capacity 2 x 100Mwe/unit
Total capacity of Desalination plant 4,000 m*/day
Seawater Temperature 28-31 °C

Total Dissolved Solids 31,000 ppm

Design basis acceleration for safe shutdown 0.4G

5.2  Recommendations

a. BATAN utilizes the results and outcomes of relevant projects with the IAEA, which
are completed or/and ongoing, as useful and important resources for effective imple
mentation of the study.

b. BATAN examines a possibility of applying for a national technical cooperation
project of IAEA as the next step of this study for further specific preparation of a
nuclear desalination project in Madura, if it foresees the outcome of this study
positive. BATAN proposes to IAEA a national technical cooperation project by the
end of 2002.

¢. BATAN is planning to organize of a technical symposium in early October or late
November 2003 in Jakarta. IAEA explores a possibility of planning a side-by-side
workshop on the occasion in order to facilitate the participation of Member States,
which are assessing demonstration of nuclear desalination.

ATTACHMENT
Opening Remark by BATAN
Congratulatory Remark by KAERI
Message to the Opening from TAEA
Meeting Agenda
List of participants
Overview of relevant activities in each organization (IAEA, KAERI, BATAN)
Table of the contents of the feasibility study reports and responsible engineers

Project milestones

A S A A T A o

Job orientation and schedule of joint study at KAERI
10. Definition of contents of the study report (draft)

Annex

Technical presentation materials from each party (KAERI, BATAN, IAEA)
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Division of Responsibility for Preliminary Economic Feasibility of Nuclear Desalination on Madura Island
--- Responsible engineers ---

Korea
Items Indonesia TAEA Korea
KAERI | DHIC KOPEC | DEC HEC
Executive Summary L R S KL 0 0 0 0
{Mursid) (Kim)
1. Introduction L S S KL 0 0 0 0
(Mursid) (Kim)
a. General introduction of the Madura Island L
b. Energy and water resources of Indonesia, East L
Java Province, Madura Island
c. Industrial & Development of Madura Island L
d. Objective and Methodology of the Study L 0
L
2. Electrical System Analysis of the Madura (Mursid)
Island
a. Demand and forecast L
b. Existing Power Grid L
c. Development Plans L
3. Water System L
(Mursid)
a. Demand Forecast L
b. Existing domestic water grid L
¢. Expansion plans for domestic and industrial L

needs




HE3

4. Site Characteristics L KL 0
(Sarwiyana) (Yl,Lee)
a. Madura Island Description L
a.l. Geology and Morphology
a.2. Hydrology and Oceanography
a.3. Seismisity
a.4. Meteorology and Climate
a.5. Demography and Land Use
b. Site Selection Criteria L KL 0 0
) (Yl Lee)
c. Assumed site and its characteristics L KL 0 0
(Yl.Lee)
3. Power Plant Technology L
(Tobing)
a. Gas/oil power plant L 0 0 KL
(Lee)
b. Coal Steam Power Plant L 0 KL 0
(Hur)
¢. Nuclear Power Plant L KL 0 0
(JY, OH)
6. Fuel Aspects L 0 0
(Tobing)
a. Gas/oil Fuel L 0 KL
(Lee)
b. Coal Fuel L 0 KL
(Hur)
c. Nuclear Fuel Cycle L KL 0
{Yoon)




a=s
7. Seawater Desalination Technology S 0 KL
(Bambang) (Park)
a. Reverse Osmosis S 0 KL
(Park)
b. Multi-Effect Distillation S 0 KL
‘ (Park)
c. Multi Stage Flash S 0 KL
(Park)
d. Brine Utilization and Salt Production S 0 KL
(Park)
8. Waste Management L
(Bambang)
a. Waste Management from energy production L KL
(Chung)
b. Waste Management from seawater desalination L 0 KL 0
(Park)
9. Establishing the alternatives L KL
(Mursid) (JY, OH)
a. Short and medium term features for fossil energy L KL
sources JY, OH)
b. Intermediate and long term advantages of nuclear L 0 0 KL
alternatives JY, OH)
10. Technical and Safety Aspects of the Power and S KL 0 0
Desalination plant (Suharno) (Yoon)
a. Technical Aspects of NPP’S S KL 0 0
(Yoon)
b. Satety Aspects of NPP’S S KL 0 0
(Yoon)
c. Coupling of NPP’S with seawater desalination S KL 0 0
(Hwang)
d. Fossil Fuel Power seawater desalination S 0 KL

(Park)




AR 3~

11. Economic Assessment and Evaluation S 0 0 KL 0
(Tobing) (YE,Lee)
a. Economic Evaluation Method S 0 0 KL
(YE,Lee)
b. Input Parameters S KL 0 0 0
(Lee)
¢. Fossil Energy Options S 0 KL 0
{YE,Lee)
d. Nuclear Energy Options S 0 0 KL 0
. (YE,Lee)
e. Financing S KL 0 0 0
(Lee)
12.  Local Infrastructure and  Industrial L KL 0 0 0
Participation {Tobing) (Hwang)
a. Higher Educational and professional /vocational L KL 0 0 0
training (Hwang)
b. Industrial Infrastructure and local/national L Park 0 0
participation
c. Licensing and Control L KL Ox
(Hwang)
13. Environmental Impacts and Health Aspect L 0 0 KL 0
Assessment (Mrs. Sri, (Chung)
Sarwiyana)
a. Construction Period L 0 KL 0
(Chung)
b. During normal operation L KL
{Chung)
¢. During accident conditions L 0 KL
(Chung)
14. Social and Cultural Aspects L
{Mrs. Sri)
a. Madura Island Society in the Industrial L Ox KL
Development (Hur)




HE3

b. Acceptability of newly technology introduction L 0 0x KL
(Hur)

15. Conclusion and Recommendations L KL 0 0
(Mursid) (Kim)

a. Preliminary Economic Feasibility Assessment L KL 0 0
' (Kim)

b. Recommendation for the follow-up L KL 0 0
(Kim)

Note:

L1 Leading Role S: Supporting Role

R: Reviewing

KL: Leading Role in Korea




Job Orientation (2 weeks)

1. Design characteristics of SMART

Overview of SMART design

Understanding of SMART design features (Fuel/Core design, Fluid
system, Mechanical design, 1&C)

Transients and operational characteristics of SMART (Safety
Analysis)

2. Design characteristics of desalination system

3.

Overview of the seawater desalination process

Design basis and requirements

Understanding of the major components and auxiliary systems
Plant arrangement

Coupling System

Introduction of the Economic Assessment and Evaluation

Methodology

Economic evaluation methodology for duel purpose nuclear
desalination plant

DEEP program
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Joint Studv at KAERI and KOPEC Sites
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#1. Technical Aspects of NPP design (SMART)
- NSSS Design (Fuel/Core design, Fluid system, Mechanical S ———
design, 1&C)
- BOP Design (Secondary system and - Auxiliary system
design)
- Component design
- Performance and Safety Analysis
#2. Technical Aspects of Desalination Plant
- Design Basis and Requirements 'd'+
- Selection of the reference plant and design optimization
- Design of the coupling system
- Intake and Outfall '
- General plant facilities T S — SE———
#3. Economic Assessment and Evaluation
- Economic Evaluation Methodology
- Generation of input parameters
- Estimation of the construction cost
- Economic analysis on electricity generation cost and water
production cost
- Comparative economic assessment for power option m—q——%
#4. KOPEC ?
- Secondary system design
- Radiological dose assessment
- Calculation of effluent radiological concentration
- Determination of Exclusion Area Boundary (EAB)
Report making X X X X
Dateof work [ 20 | 27 | 3 1w | 17 b g $ [E30 R B O 120w 26 |2 v 16 ] 23 | 30
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. (NATIONAL NUCLEAR ENERGY AGENCY)
4 JI. KH. Abdul Rohim, Kuningan Barat, Mampang Prapatan, Jakarta 12710
PO. Box : 4350 Jakarta 12043
Phone : 5251109, Fax. : 5251110, elex : 62354 Cable Batan Jkt. 1A
March 25, 2002
No. 03615 IKS 00 01/111/2002
To. :
- Dr. T. Konishi,
Div. of Nuclear Power, Nuclear Technology Development Sect., IAEA
Nugclear Desalination Unit, Unit Leader
A-1400 Vienna, PO BOX 100, Room A2563, Austria
- Dr. SH. Kim,
Project Manager of KAERI,
150, Dukjin-dong, Yusong-ku, Taejon, KOREA
PO. Box 7, Daeduk, Daniji, Tagjon, KOREA
Dear Sirs,
Referring to article #5.1 () of the minutes of kick-off meeting on the Preliminary Economic

Feasibility Study of Nuclear Desalination in Madura Island signed on January 30", 2002, we

her

ewith would like to confirm you that key parameters of the study have been identified as

the following :

« Project Date for the Commercial Operation = 2015

+ Reference Date for the Economic Evaluation = 2001.12.31

+ Plant Capacity = 2 x 100 MW(e)/unit

+ Total Capacity of Desalination Plant = 4,000 m® /day

+ Seawater Temperature = 28 - 31 °C

« Total Dissolved Solids (TDS) = 31,000 — 35,000 ppm

« Design Basis Acceleration for Safe Shutdown Earthquake (SSE) =0.4 g.

Please let me know if you still have any comment. Looking forward to hearing from you soon.

Thank you very much for your attention and cooperation,

v Sihcereiy yOL rs

/

”"I)/,/") d‘w’ Mim“‘

Dr
" De

as oA
Soedya omo Soentono

p_uty Chairman — BATAN,

for Technical and Managerials matters
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Minutes of the First Progress Review on Preliminary Economic Feasibility Study of
Nuclear Desalination in Madura Island, Indonesia

Date: Monday —-Thursday, Sept. 2 -5, 2002
Place: KAERI, INTEC, Daejeon, Korea

Participants;

IAEA

Mr. M.N. Razley
Mr. T. Konishi
Mr. Marco Gasparini

M.N. Razley
Head
East Asia & Pacific Section

Dept. Technical Cooperation
International Atomic Energy

Agency

KOREA

Mr. Kyung-Bum, Pyun(MOST)
Mr. Sang-Dae Lee(MOST)

Dr. Si-Hwan Kim(KAERID)

Dr. Moon-Hee Chang(KAERI}
Dr. Young-Dong Hwang(KAERI)
Dr. Byong chul Noh(KAERI)

Dr. Man-Ki Lee(KAERD)

Dr. Juhyeon, Yoon(KAERI)

Mr. Kyung-Phil Hur(DAEWOO)
Mr. Young-Suk Cho (HYUNDATD)
Mr. Chan-Young Chung(KOPEC)
Mr. Jony-Myung Hong(DOOSAN)
Mr. Chi-Sung Song(KIMM)

Vs e

Si-Hwan Kim
Director
SMART R&D Center
Korea Atomic Energy
Research Institute

INDONESIA

Dr. S. Soentono

Dr. Hudi Hastowo

Mr. Suhamo

Mr. B. Suprawoto

Mr, Mauritz L Tobing
Mr. Andi S. Ekariansyah
Mr. Suparman

/?Vg}

e

S. Soentono
Chairman

National Nuclear Energy

Agency



1.  General

The meeting was opened by Mr. K.B. PYUN, Director of Atomic Energy International
Cooperation, Ministry of Science and Technology of Korea, followed by the messages from
BATAN Chairman, Dr. S. Soentono and IAEA (Mr. M.N. Razley on behalf of the Agency).
The meeting was the first progress review meeting of the collaborative programme between
BATAN and KAERI on a “Preliminary economic study of a nuclear desalination plant in
Madura Island, Indonesia (‘Study’ in this report)”, which started Jan. 2, 2002 based on the
arrangement signed between parties in October 2001. The meeting agenda and the list of
participants are attached (Attachments 4 and 5).

The meeting reviewed as planned the status of the progress of the joint study and the
contents of the project products, responsibilities, and milestones. Technical information and
comments from experts of each party will be reflected into the Study.

2. Review of Project Progress

Project objective, scope and division of responsibilities (DOR), key milestones, and the
status of the project were briefly overviewed. Experts from BATAN and KAERI presented the
status of the joint study report and the summary of technical information for each chapter
based on DOR agreed at the kick-off meeting. Participants from each organization reviewed
the joint study report and discussed on the contents of the report and the technical issues for
each chapter. The comments and recommendations from participants (as summarized in
Attachment 6) will be reflected in revising the joint study report.

In observing some overlapping and missing information in a logical streamline, a new
structure of the report was proposed and agreed by all Parties (Attachment 7). The table of
DOR shall be revised accordingly (by KAERI, BATAN and IAEA).

3. User Requirements Document of the nuclear desalination plant (URD - ND)

Preparation plan of the Indonesian user requirements document on small and very small
power reactors was presented. The document will be compiled as a specific URD for the
proposed nuclear desalination plant (URD - ND) for the Madura Island.

BATAN was recommended to continue drafting the URD — ND with cooperation of
KAERI and IAEA. For assisting its compilation, arrangement of a training workshop on URD
- ND preparation was suggested under INT/4/134 (See Future action plan below) and BATAN
shall take the necessary actions.

4. QOverall project schedule

With the target schedule of plant operation in 2015 as set at the kick-off meeting, the overall
project schedule was envisioned (Attachment 8). Mr. Soentono informed that the regulatory
body (BEPETEN) set the target schedule of completing the relevant guidance enabling the
PSAR by 2010. However, to meet the operation target schedule, BAPETEN guidance for the
preparation of PSAR should be ready in useful time to allow the preparation of the PSAR by
licensee by 2010. BATAN shall draw the attention of BAPETEN in this regard. IAEA shall
consider assisting BAPETEN upon request.

5. Symposium on nuclear desalination

It was agreed to plan a symposium with international participation (originally referred to



as an International Workshop on nuclear desalination) in April 2004, IAEA suggested that
BATAN organizes a local (or international) symposium with a central subject of water
resources (provisional concept) and IAEA explores possibilities of combining a TC meeting
under INT/4/134 and a DEEP training workshop focusing on.“economic aspects of nuclear
desalination” for facilitating intemnational participation.

6.  National TC Proposals

BATAN considers proposing national TC projects for the 2005/2006 Technical Co-
operation budget cycle of IAEA as a possible follow-up activity of the current TC project
under INT/4/134. One possible subject is on seismotectonics of Madura. BATAN finalizes its
proposed write-up and adds additional proposals as needed with priority. IAEA can be
consulted for their preparation.

7. Future Work of the Joint Study

Future activity plans were discussed for facilitating the overall project as defined in
Attachment 8.

7.1. Workshop on Site Selection and Seismotectonics

In October 2002 as planned. BATAN issues an invitation letter to KAERI for their
participation.

7.2. Progress Review Meeting (PRM)

The 2™ Progress Review Meeting (PRM) is tentatively planned in January 2003, in
Jakarta. Revised draft of the study report will be made available in advance. KAERI
submits request of expert recruitment to IAEA. IAEA was strongly requested to
consider duly the smooth transition of Technical Officers.

7.3. Training workshop on URD - ND

It was proposed and agreed to plan a training workshop for preparing the User
Requirements Document of the nuclear desalination plant (URD - ND) in May 2003.
BATAN submits its request to JAEA.

7.4. Technical Meeting in 2003

IAEA is planning to hold a technical meeting in late 2003 in Kalpakkam, India, for
updating the nuclear desalination demonstration activities in Member States. BATAN is
recommended to participate in the meeting as part of its own project preparation. The
logistics of the meeting will be set by the IAEA.

8.  Conclusions and Recommendations

8.1 Conclusions

1 The progress of the Joint Study was on schedule.

2 The report was well drafted. It would be a good starting version

3. Information is faitly well collected. Analyses and proposals are yet to be elaborated.
4

New structure of the report was proposed and agreed by all Parties.



1.1.

With the target schedule of plant operation in 2015 as set at the kick-off meeting, the
overall project schedule was envisioned.

Recommendations

BATAN engineers staying in Taejon/Seoul under the fellowship programme are
requested to collect as much information as possible and discuss as much as possible
before separation. At least the up-version of the report can be drafted before
separation. Keep close correspondence should be kept for continued work after
separation early October. The second six months is a very important period. Hope
good progress. Once being back at BATAN, “joint” work may not be as productive as
the past 4 months in.

The study report is not an academic paper. The report is a position paper and should
have a clear message that the proposed project is “FEASIBLE” based on the analyses
of information collected.

Past resources, for instance the information collected and analyzed in an earlier TC
project, should be fully utilized.

Executive summary should be drafted by Dec. 2002.

SMART is a quite innovative reactor for which existing design codes and standards
could not be fully applicable and they could require interpretation. It is recommended
that these aspects and in particular those related to safety be addressed in the FS.

The proposed nuclear plant will be licensed in Indonesia. Legal and regulatory
aspects of Indonesia should be described. Licensing procedures, possible envisaged
difficulties should be addressed because of their impact on feasibility and schedule.

Considerations on environmental impact (radiological and non radiological) are
mmportant for the decision making. Although the report is intended to be preliminary,
this chapter should be expanded to address the matter in a more systematic way. It is
recommended to refer to existing reports or guidelines on environmental impact to
define the content of this chapter

It is proposed to BATAN to coordinate and take into consideration the information
available in the report of study on Comprehensive Assessment of Different Energy
Sources for Electricity Generation in Indonesia: Energy Demand and Supply
Analysis (Phase I)

It is proposed to BATAN to identify and prioritize its needs for IAEA Technical Co-
operation programme for 2005-2006 as early as possible.

ATTACHMENT

Attachment 1: Opening message from Mr. Kim, MOST

Attachment 2: Opening message from Mr. Soentono, BATAN
Attachment 3: Opening message from Mr., Razley, IAEA



Attachment 4: Meting Agenda

Attachment 5: List of Participants

Attachment 6: Comments to the draft report of the joint study
Attachment 7: Proposed restructuring of the joint study report
Attachment 8: Overall project schedule

Attachment 9: Draft report

Attachment 10: Proposed TC (Draft)

8.
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11

12

13

General comments and recommendations

The progress of the Joint Study was on schedule.
The report was well drafted. It would be a good starting version
Information is fairly well collected. Analyses and proposals are yet to be elaborated.

The second six months till the next PRM will be very important period. Once being back
at BATAN, “joint” work may not be as productive as the past 4 months in Taejeon/Seoul.
Collect as much information as possible and discuss as much as possible before
separation. At least the up-version of the report can be drafted before separation. Keep
close correspondence for continued work.

The report is not an academic paper. The report is a position paper and should have a
clear message that the proposed project is “FEASIBLE” based on the analyses of
information collected.

In observing some overlapping and missing information in a logical streamline, a new
structure of the report was proposed and agreed by all Parties (Attachment 7). The table
of DOR shall be revised accordingly (by KAERI, BATAN and IAEA).

Organizational chart is desirable. Includle BAPETEN. A new chapter (Project
management?) may be advisable. This new chapter envisions the project schedule,
management organization and responsibilities, contractual arrangement, efc.

Assumptions made for the assessment should be clarified. This is important for later
updating and revision of the report.

Conditions for the study are also to be identified. Conditions for further study, or
conditions to be given by the decision makers should be clarified.

In this respect it is advisable to add a section in each chapter, as applicable, on “Issues
and possible measures”, where possible plans for solving the issues are proposed or
elaborated. These will be integrated later in Chapter 15 as “Recommendations.”

Introductory remark (objectives) and concluding remark are advisable to be added in
each chapter except Chapter 1 and 15. “Guidance” specified in Attachment 8 to the kick-
off meeting report can be utilized for the introductory remark. Concluding remarks will
be integrated later in Chapter 15 as “Conclusions.”

Past resources, for instance the information collected and analyzed in an earlier TC
project, should be fully utilized.

It is useful, especially at a later stage for completeness, to list all laws and regulations,
which are to be applied to the project. They will help checking any missing points to be
covered in the study: international agreements and conventions, national laws and
regulations for electricity and water (as well as radiations, chemicals, transportation, etc.)

Executive summary be drafted by Dec. 2002.
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16

17

18

19

The purpose and content of the report should be consistent with the title. The report is to
prove the feasibility of a "nuclear desalination plant” and should address the nuclear
option in detail. Information on other options such as gas, coal or oil power plants should
be limited and presented in forms easy to compare them with those for the nuclear plant
in order to support the viability of the nuclear option and provide elements for the
decision makers. It is recommended to restructure the list of content of the report to
accommodate the above considerations.

The proposed nuclear plant will be licensed in Indonesia. Legal and regulatory aspects of
Indonesia should be described. Licensing procedures, possible envisaged difficulties
should be addressed because of their impact on feasibility and schedule. The fact that
SMART is a quite innovative reactor never licensed before should be undetlined in the
FS.

Consideration on environmental impact (radiological and non radiological) are important
for the decision making. Although the report is intended to be preliminary, this chapter
should be expanded to address the matter in a more systematic way. It is recommended to
refer to existing reports or guidelines on environmental impact to define the content of
this chapter

It is proposed to BATAN to coordinate and take into consideration the information
available in the report of study on Comprehensive Assessment of Different Energy
Sources for Electricity Generation in Indonesia: Energy Demand and Supply Analysis
{Phase I)

It is proposed to BATAN to identify and prioritize its needs for IAEA Technical Co-
operation programme for 2005-2006 as early as possible.
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SMALL AND MEDIUM REACTOR REQUIREMENTS: INDONESIA

The Indonesian requirements on small and very small power reactors (SVSRs) for reactor
power up to the equivalent of 300 MWe are adapted from IAEA-TECDOC-1167
“Guidance for preparing user requirements documents for small and medium reactors and
their application”, which are used as basis for the key requirements.

EXECUTIVE SUMMARY

The main requirements are concerning the constructibility, operability, and
maintatnability. Construction time starting from the first concrete until commercial
operation is limited to 60 months.
The SVSRs shall be designed for at least 40 years lifetime, and 30 years in case of the
SVSR’s deployment is less than 20 years.
Beyond design basis accidents shall be evaluated in the design.
The core damage frequency without release to the environment less than 1 x 107 per
reactor year and less than 1 x 10 per reactor year with minor release to the
environment.
The dose at site boundary less than 0.25 Sv for accidents with more than 1 x 10 per
year cumulative frequency.
Improved reliable long-term residual heat removal system and strengthened
containment structure to mitigate further the consequences of severe accident.
Minimizing the production of radioactive wastes.
Occupational radiation exposure less than 1 man Sv per reactor year and whole body
dose of 0.25 Sv at the site boundary for severe accidents with cumulative frequency
greater than 1 x 10 per year.
For operability, less burden on operators and better manoeuverability, which suggests
an advanced 1&C, which is ergonomic and with more automation.
For maintainability, easier means are provided for preventive and operational
maintenance with available space and devices to carry out replacement of main
components.
The performance targets are:

- Auvailability factor: more than 90 %

- Capacity factor: more than 80% (life time)

- Refueling cycle: 18 — 24 months or more

- Unplanned automatic scrams: less than 1 per year

SITE IMPOSED REQUIREMENTS

The design basis parameters of the plant shall fall within the parameter envelope
listed below:

Bearing capacity Kg/cm® =75

Shear wave velocity M/ sec. =300




Flood level m > 0.3 below finish grade
Peak ground acceleration gal > 400

Volcanic ash cm <20

Max. ambient temperature | °C 36

The mean value of unconfined compressive strength of rock type between 16 kgflem’
and 62 kgflem’.

The seawater temperature range appox. 28 °C to 30 °C.

The design seawater temperature for main condenser 29.5 °C

The design ambient air temperature for ventilation and air conditioning system 33 °C
The radiological release from the plant shall be lower, complying with the ALARA
principle.

The radiological release of gas and liquid shall meet the allowable limits
recommended by the ICRP (No. 26/1977, No. 60/1990, etc.)

TECHNICAL REQUIREMENTS

Safety requirements

. 5 * B

Considerations in the reactor safety: defense-in-depth, inherent reactor safety,
accident resistance, mitigation systems
Accident resistance: fuel thermal margin equal or higher than 15 %
Maximize use of passive systems for increased availability and reliability
Severe core damage frequency < 1 x 10 / reactor. Year
Dose at site boundary less than 25 rem (0.25 Sv) for accident with more than 1 x 10°
/ year cumulative frequency
Grace period: 72 hours for DBA and several hours for beyond DBA (only for passive
SMRs)
Station black-out coping time for core cooling shall be minimum 8 hours.
Prevented and mitigated severe accident phenomena:
- high pressure melt ejection and direct containment heating
- hydrogen production and combustion in the RPV
- steam explosions in the RPV and the containment
- core-concrete interaction in the containment
- containment by-pass and loss of long term heat removal
Radiation protection: the occupational radiation exposure less than 1 man Sv/ reactor
year
Design of the plant having good sabotage protection

Performance requirements

Application

Minimum number of cycling and transient over the design life time:




- Start-up and shutdown cycles between cold condition and rated output: -
180
- Unit loading and unloading between technical minimum output and rate
output: -18000
- Step load increase and decrease of 10 % of rated output: -600
- Step load decrease of 50 % of rated output: -60
Acceptable reduced power operation at 65 % of rated output after loss of certain
auxiliary equipment such as:
- loss of a train of LP or HP feedwater heaters
- loss of a feedwater pump
- loss of circulating water pump
Design for a 24 hours cycle with the following cycle profile: starting at 100 % power,
power ramps down to 50 % in 2 hours, power remains at 50 % level for 2 — 10 hours,
and then up to 100 % in 2 hours.
Capability of that power cycling for 90 % of the days of each fuel cycle during the
plant life.

Availability and reliability

Refueling outage free from major problems in 17 days or less assuming 24 hour
productive days

Limit of unplanned automatic trips less than one per year

High overall availability of the plant capacity factor greater than 90 %

Short planned outage duration (for one-year up to two-year core cycles)

- average refueling and maintenance outage shorter than 25 days / year

- refueling only outage possible in less than 17 days

- major plant outage shorter than 180 days per 10 years

Low level of unplanned outages:

- unplanned automatic scrams less than 1 per 7000 hours critical

- unplanned capability loss factor less than 1.4

Capacity factor not less than 80 % (lifetime), not less than 24-month capability
Forced outages less than 5 days per year

Design lifetime

Design life of plant structures and non-replaceable components shall be 60 years
For shorter designed operating life (less than 30 years), design life more than 40
years.

Maneuverability

¢ Automatic power control capability with an output of 15 % or more of rated
output

e Design of control circuit to follow normal load changes of the grid

e Minimum load change response of + 5 % of rated output per minute at 65 % or
more of the rated output and a step load change of + 10 % of the output to the grid
for at least 90 % of the duration of the cycle



» Fast closure of turbine stop valves for initiating the turbine bypass system
operation and subsequent controlled reduction of reactor power

Plant d(?Sl}Z'I‘I requirements

* Employing proven technology for the design, which is successfully and clearly
demonstrated in SMRs or other applicable industries

* Design philosophy: simple, rugged, high design margin, no power plant prototype
required

Design simplicity
* Minimizing the amount of equipment and plant operator

Design margins
» Capable of operating on a fuel cycle with a refueling interval of 24 months
* Peak bundle average burnup of 60.000 MWd/TU for PWR
* For SVSRs on the remote areas, burn-up shall be sufficiently high to support the

length of production cycles which are at least 24 months, preferably more than 36
months

* Premature failure rate due to manufacturing defects less than one in 50.000 fuel
rods

Human factors and man-machine interface (MMI)
* Plant design for easy operation from control room to minimize human error
* Operation with less burden on operators and better maneuverability
¢ Advanced, ergonomic instrumentation and control (I&C) with more automation

* Minimize the need for operator intervention in the 1&C system and reactor
protection system ‘

¢ Improved diagnostics systems incorporating self-testing and automatic failure
indication

¢ Minimize operation and maintenance errors served by man-machine interfaces

* Enabling single operator to control a power unit during normal power operation

* Design of MMI according to accepted ergonomic and ergometric principles is
adaptable to the anthropometry of Indonesian operators

Standardization

¢ Concept of well defined standardization for ensuring interchange of components
and limited number of different types of components.

* Requirements for equipment standardization during planning, manufacture,
construction, erection, and commissioning,

Proven technology
¢ Only plants of proven design are required for the first Indonesian NPP units



¢ A reference plant shall be identified having satisfactory operation and same basic
design characteristics as the proposed plant on following items for safety and
reliability:

- nuclear and thermal-hydraulic design of the reactor core
- primary circuit component design, and
- system design of the NSSS (safety and I&C of safety systems)

e Operating period of reference plant for 4 years with cumulative availability factor
of 75 % or more and average number of reactor trips less than 2 times per
calendar year

¢ Plant design using materials, components and systems based on proven
performance under closely similar conditions in presently operating plants

¢ For conditions beyond the range of proven capability, the materials, components,
and systems are subjected to thorough testing

Constructibility
¢ Total time from owner commitment to construct to commercial operation: plant
shall be designed for less than or equal to 60 months
¢ Construction time from first structural concrete to commercial operation: plant
shall be designed for less than or equal to 42 months

Investment protection
¢ Severe accident frequency and consequence: demonstrated by PRA that the whole
body dose is less than 0.25 Sv at the site boundary for severe accidents with
cumulative frequency greater than 1 x 10°° per year.
¢ Severe accident risks shall be evaluated in a PRA and the cumulative frequency
shall be less than 1 x 10 per year.

FUEL CYCLE AND WASTE MANAGEMENT REQUIREMENTS

Fuel design

» The fuel should be qualified for the intended service. Qualification of the fuel
should be based on proven performance under closely similar conditions as for
intended service in presently operating plants.

e For plants using off-power refueling, the refueling scheme, the refueling interval
and the length of time for refueling shall be optimal on both a technical and
economical basis

¢ Fuel assembly operating requirements:

- Power cycling between rated output (Pn) is 15 % Pn or less

- Load changes * 5 % Pn per minute in the range 65 % - 100 % Pn

- Step load change of + 10 % Pn for at least 90 % of the cycle length, and
- Cycle length requirements is up to 2 years

¢ A reactivity shutdown margin is required under hot and cold shutdown conditions
of at least 1 % with the most effective control rod out of the core

¢ The thermal design limits shall be complied with margin in the order of 15 %.
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