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<Notes and Disclaimers>

- This report is produced by the trust corporation based on the contract with JICA. The contents of this
report are based on the information at the time of preparing the report which may differ from current
information due to the changes in the situation, changes in laws, etc. In addition, the information and
comments posted include subjective judgment of the trust corporation. Please be noted that any
actions taken by the users based on the contents of this report shall be done at user’s own risk.

* Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use
of such information provided in this report.
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(1) BREZE
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ANABIGICET 27— RS Tn5b, ARRZ. T1 A1 A 2100 = U —H% Ok
IG5 DIZHE R M) EERIN TNV D, 2013 FOE RFITHES i TIL 29 77
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1.2 ZBERZ#GE NVMENFURDSYTILD 4 #IX) ORI
1.2.1 BIE GhEEY)
(7) i

FENRHIRTHL v T 4 VT A FE, NUM, ZARFURIZH D, 3TV ROBTT
FHEH, 23T HiD DK 26 F . BTHI 50 pOEEEHC®H D, Vv T 4T 4 13T D
SO R AR AL L, MR 685m, FHISURIT 26~29CTH D, HLHIA DK 14 F =@
NTkyH, ET30DREDHBEHCH D, 7 XZHMXITHDLRTINOITHET 2 RN
PEVERERC R R AT 2 MR B D,

X T AT ARND N UIROEHEE TIEB L 2Tkm T NU MO FHEETH DT 8
P ETIT48kn TH D, HH L IAMLGEHETITS 2L TE D, BRMEDHE 4
ODN—FBHY ., 9B 2 DL F /N & L (Tabanan- Penebel- Wongaya Gede-
Jatiluwih & Tabanan-Penebel- Senganan- Jatiluwih) . fth 2 2% Mengwi % i@iE 3 5 (Mengwi -
Marga- Senganan- Jatiluwih & Mengwi- Pucung- Senganan- Jatiluwih), A3EAZi@EEES %2 F)
HT 5854513 = YA T Penebel & Senganan ZiB V&K EN T v 7 4 VD 4 K & 725, mFEIT
22.22 km® T, Penebel HIX DK 15. 7%, Z/NF L RDK 2. 1% % HHOTWS, +HiD=-

72 10% 720 AL T H 5,
///1 BALI &
\ Denpasar

Tabanan Regency

Jatiluwih Village
Penebel District

K 1-4 v TA4ILD4FDEE

(€1) #aE
X T AT A AF NN Z N F U IE Penebel HIKAETE T D 18 H A DOHOOE HSTH
5o UUTDA->OHR L TS,



Jefl: EAA
HHl: Senganan Ff

FEH]: Babahan &F
VE1Hl: Wongaya Gede £f

WY OMOK ERBRIZ, FHOEBRIZEFDLEHIZESWTIEENREY TH D Desa
Pakraman & AFIZRITEATE U CORHZETH D Desa Dinas D 2 EfE L o T b, ZD2
DOREEDRNITIEAZRBIMRIZZ2 < | Desa Pakraman 732 X = =7 o ORHANFNEZH S D
(Z%F LC. Desa Dinas [Z[EFRDOEHHIEIZFESWZIEXRITEHFHEZ1TH, MDY —H—
X5 LICAIa=T A DA UNR—T2ENLRETRIIND,

¥ T 4V 4 FCliL Desa Pakraman Jatiluwih & Desa Pakraman Gunung Sari @ 2-2MD
Desa Pakraman 733 %, Desa Dinas Jatiluwih /% 8 -2® Banjar Dinas ({TEx® %7 F4EH])
THER S TWVWD,

1. Banjar Dinas Kesambi

Banjar Dinas Kesambahan Kaja

Banjar Dinas Kesambahan Kelod
Banjar Dinas Jatiluwih Kangin
Banjar Dinas Jatiluwih Kawan

Banjar Dinas Gunungsari Desa

Banjar Dinas Gunungsari Umakayu

® N e gk WD

Banjar Dinas Gunungsari Kelod

(2) AB

2014 DT —4# (2015 A R 7 HHEEHT Kabupaten Tabanan) ([ZXk 5 &, %7
AT A RORARIE 2,808 A (1,393 N, &M 1,415 ) ThD, V¥ T AT 14K
OHHEIL 938 T—HH O AEKIZ 3 N TH D, FFMR AT — XL 2013 4F0 b LD,

& 1-2 0B8FOFERMNCY T4 AR

, 3 =
No. F/ Bk vy A&t
1. 0-3 20 25 45
2. 4-6 23 37 60
3. 7-12 128 181 309
4. 13-15 105 110 215
5. 16-18 11 99 176
6. 19< 941 955 1896
Total 1,294 1,407 2,701
H B4 . BPS Kabupaten Tabanan 2014




1.2.2 UNESCO tH R bEE

(R Mo b @l (Cultural Landscape of Bali Province) M4 T 2007 451 H 18 H
ICHFUEPEOE Y 2 MITH S, FDH O 31 BICERARHEEENHFEEY 2 —I2
H S 472, 2008 I SN ZBRICIEL, SUBBIRBLE L TAN Y 7 DO E ORVEFEL
LVEUNCRET D L E2RD DAL, DREIEH gk Ihin, EMezE L TR
FTT YRS E INUINOSHERREL . Y - e X - BT FOWEERBLIZA NNy 7 -
VAT A HEIEL, 2011 FRICHEBEEAFEH L, TR EBE 2 7 2012 o RUEES
BEOFHET, BEAIRBD LN,

RSB FEOHERREFRIL, W & 2O, BEXRA Ny 7 ERA[GOFETH D
SEREHEE DAERC SN TR Y . LUFD 5 RIS TN D

FERRESE : ULy o BX e N R oy —L3FERE N w— Lilfl, X7 U Y U D ANy 7 5
Bl., Xhw VLD ARNy 7 BB, X~ T2,

HEL B RNy Y &Y AF
& 1-5 #HHREEMER

HFIEERGRIC S 7o o T, ANy 7 OfifE bFHMliERE O —> L TGRS izblF Th 5
23, UNESCO 1Z, AT DX 5 Z2MEZRHK L T D (HREEZRES, 2015 4) , Zihub~
DOFIEB 53 ThIT I, BEPEER SN EL H D,

c ANy T e AT KTET D MEgsit
AGHHVEREY AT DT DY R — M S BN EHIICEET A Z N TE S Lo 7

HEE DK AN
c AN T e VAT B TR T HKRERERHET D20 O FBIERE O
CBARET) : LA BT URART IV EBUCIC BT DR E O OMNEREIZL D)

- PR A AT T DEREN e T U AT AT DR AN



H TR, BUEEIRTH 5 FUEER SR OMRF A XD 120, 1RO EEAL U,
L BREICEE SN AT U AD BV ER - ORFEREEZ LA TND,

TEDY X T 4T 4 RO FEEERGRIZ XV BEEIR E L CORMENE F - 7R,
AT & LEARINE B RS KIEIZHEIN L CTE CWDBREOEIEN T b5,

x1-3 O¥ T« FEFHMLERITE (2010~2016)

- AT () sy (%)
2010 36, 342 -
2011 44, 058 21.23
2012 97, 909 122.23
2013 101, 560 3.73
2014 165, 158 62. 62
2015 138, 943 ~15. 87
2016 179, 890 29. 47

8 SAEICEDE JICA RERER

T 131XV YT ANV A M EFINT-BIEROWMBE TH D, T— 20 bIi%, HREEDOR
ﬁ@%u&&vwr4w¢4ﬁ%ﬁné%t§ﬁ#k%;%MLt;t# yn D, HESERE
DARFELLLRTO 2010 - L LT H & 6 FFETAIFITHIML TS, ¥ T 4 VT 4 K EGILD
BULEIIFCK AR R DL, BARNIELZ D20, 2L TND,

1.2.3 RiNw4H

(7) #B&E

ANy 7 (NUGE: ANy 7)) Lix, NUBICRLNDEHEKFRMETH Y . N UM
17545451 No. 02/PD/DPRD/1972 IX AN Z \IEERIMIN I &2 5 2, “O& DO Y 71281
2K DOHAGHEIFIC I T, T o & RNCERL S VT A OfMk L U CRE Ll T 2tk
B - REWV L MEE OEBEME EERINTND

ZoNF CRFNEIR, 2012 AEERFNIFEHAIE 27 BEEL, Ty hy— TUH Nbhvh
v M A K AROK (2,428 ~7 Z—)L) L LTHIEL, XFFL WD, v hw— TV
8w HUEIZ T 20 D A8y 7 BNEET D,

A A DK BEERE S RIXIIZIEL, 2% T 4 b T o KFFRE (A28 > 7 in Jatiluwih) 238 %,
T, Vx T A4 NT 4 AKFFRRRO FIZIE, FALO 7T OOKFFHES H Y . ATB R, Yy T
4T A KFFAREOBE (721 ILE ST HID,



1-6 v TAILI4 DR ERE

AR 7 OFR T EARERR A V=B 2 TR IORT,

K14 DvTAILOARRNYIDERESR

Jatiluwih 7 > ~3A 4 MR A N — % & P A ‘wEmE (0)
7 XA Telabah Gede 127 members 113 acres 4168 7~
7 XA Besi Kalung 94 members 38 acres 1538 7~
7 XA Kedamian 40 members 56 acres 2266 5.~
7 XA Kesambi 37 members 11 acres 445 7~
7 A Gunungsari 104 members 37 acres 1497 7~
7 A Umakayu 46 members 36 acres 1456 7~
7 A Umaduwi 56 members 21.7 ha 2170 7~

4=t 504 members 13,542 /.-

M BAEICEDE JICA RERER

(€4) ANy DER
ANy 7 (A3 7)) 14, Sukawana DAL I Y 8 AL BHEENTWA DO E EHERI S5,
—75. Bebetin DML HIT Y OB AT AT 9 ML SIEFE -7 & R bl b,
ANy 7 e VAT AMEEFEM, & ATEERRTN G N Y Ofha & U THEI DAL T T D
THEMMk S L TOEEA 1372 L TH Y . Anak Wungsu EAHFIEEAT > TV 1071 4>
HBANY T « VAT ANIBELTET, ANV « VAT AZONWTEPNTZM OO E D
(2”7 Kasuwakan” &9 BENFEINTWD, ZIUIKOHFE & A 7 D A /=31 D
VI HET X O 1TSS T REN— VAL HEEEZ LTS, Flo, ZOVAT A
FEE DO BEMPIZER 720 Cle < EBRMICH 4 e EE BAIE Th v | ANy 7 R OHPHIL”
U « v &« BT LMEIND ANy ZFREOHRIZH D,



(2) RNy DA

EHHHEICE D A E AR TN L— UL, BEANRNY TNOFEEWTIRESND “Awig-
Awig” TEO LN TWA, “Awig-Awig” 121X, HA NN 7 OINEE « SEERICE L THLED
SNTHY , BHFHERRE IS U eMIN S 2T A8 E b T WD, 7277 L, 7 Awig-Awig”
D=L T, BN 5 2 202 8D, EEORER LI, “Pararem” & nbild
KAy TN THADOL— IV EEDTND,

YT ANTARDANR Y 7IZBWTIE, ARy ZNOFHEERICBNT, 1 7740
5,000Rp (K 40 M) DOFREMILETT> TWD A, FoM D %, REITFREIZA Ny 7 H#ERREICSY
BlRTTEIT> T D, EFRERITA Ny 7 BAL T T, HKBOERIT 7T 2Oy 7 2
TR ZIZAT 9, WD, fER D NIKDESLITIDE L V-T2 E DA DFIEFTE ANy
7 EDRET D, HFETERWESIEEEZRE L. EANICEESME 2> TS,

BRI AN 7 /T oA 1F, RY - & - T FBICESE, 20T ToEEE
PHEBY O JEFAICE T SHDHEANH 5, INKIIFERE b ORSFHAITEH A LTV 2 ARt
WD, ZOHWHL, adat OIREFEIL TH D, ANy 7 O TFERMEE LT, 7oA 13X A
Ny ZIZE o TED LD TEOHBICHE D2 TR B e,

CXTANTARPET DT ¥ by —T ANy h RO ANy 7 A (4220 ANy
JINORERR) 7 4 — T A0 Awig-Awig IZIX, ANy 7 AUNRN—DFFE LT FRROLEH L &

@ HFANRy 7%, MRIEEE L LTOANy 7 FEEEICHE, BITT2EEDH D,
@ FANY Z1E, EHOMBRER BKEBER) 1D ANy 7 2R/FTLREN D D,
@ BHANY 71X, BRIHIRZIE L T D RKFERE DR EEAT O BBV H D,
I, e vy (B ZA—fEE N OBERITIR - o= 8058 & 1%
T 28500 %,
B KAy ZIE, K73 —F b TAwig-Awig] 206V, EHFEEE LESFRIZOWT, #HE
(DEITT DRED B %,

(L) 8%

BEIEEICBED D BHEILE LCUTICRTLORH 5, ANy 7 O 2B+ 5 L CHE
WARRETH D,

FHOXEBECHZ LICLEEHA, BEEIIEANICR T TH D, ABFHMNEL 25
7=, ERCks TS SR b0 L H D,

x® 1-5 RNy DEHELL

1. Mapag Toya KOFNIHZEZ WY

2. Mungkah Pratiwi (ngendag) SR EH COEEDRLE
3. Ngurit utawi mewinih fliz F < Ao

4. Nuasin utawi mewiwit FEAE O Z B 2 T O

5. Mubuhin e AR 26T R O

6. Ngerorasin Wz Bz D12 HE ORI




Mx%z01»H (B35~ 42 H)#%

7. Malik sumpah/nangluk merana s DRSS 5
o WxE2017AET7 (42 H) H%;S
8. Nipatin
N T L — 2 RS 2 ET Y
9. Nyepi ring carik Nipatin D% OWr AT, B CRE LI\ D
10. Nyungsung/utawi ngiseh/ngetapang AR BORA 2 A OBA
R R Z4T 5
. Mz zD3 A (105 A)% BIEHIOERD O
11. Mabiu Kukung
X RIFRIREZTD
12. Mesaba nyengseng tangluk MABEAD 45 (150 H)BREERIE < O ;
BAFIR R 20T 5
13. Nyangket/panen INFE DTS dewa nini (CHFRINCHEAET 2
14. Mantenin IR 2= (jineng) ITHEUNAT e
KEMRIDD T 3 B HOEX ; EFIChZ 5=z
15. Nedunan padi TORFEZFT LT, MENLDEOKREZEY H
&IN5
H# : AEICEOE JICA AEREMER
Q@ WNENHFICHITHHEHKRE

1.1 HREORRAIFICE T HERRE

1.1.1

EWE
A2 RV TEOEE

2012 FEDFE
7Ry,

O T AEIEICH L CREREOBRIRILIITE L 7oL . MR &
« N BIROAMRIT, T7%~80% & @ WTTHERS LT\ b,

MONREL, VvV

BHICRZ LT TR0 |

2010 4EMD 2014 HF COEE
%224 PT PLN (Prrsero) @ﬁh@ﬁg FH) 8. 1% FOME LTS, RRMEE LT

(T, BRI T 10%IN3 570 & SFERFRESRZ ERIS ML R 5FE L2

ONE Y HEED

# 1-6 PINORFTEENE (BHAL:TWh)
Region 2010 2011 2012 2013 2014 2015 fate
2010-2014
Indonesia 145.7 156. 3 172. 2 185. 7 196. 4 200. 4
Growth (%) 9.4 7.3 10. 2 7.8 5.9 2.0 8.1
Java-Bali 113. 4 120.8 132.1 142. 1 149. 4 150. 5
Growth (%) 8.9 6.5 9.3 7.6 5.1 0.8 7.5
Sumatera 19.7 21.5 24. 2 25.8 27.6 29.3
Growth (%) 11.6 9.3 12.6 6.4 7.3 6.2 9.4
Kalimantan 5.1 5.7 6. 4 7.0 7.7 8.3
Growth (%) 10.3 10. 1 12.9 9.6 10. 8 6.6 10. 7
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Sulawesi 5.1 5.6 6.4 7.3 7.7 8.1

Growth (%) 10.7 11.0 13.7 13.3 6.3 5.1 11.0
patules Papua & 2.4 2.7 3.1 3.6 3.9 4.2

usa Tenggara

Growth (%) 10.7 13.0 16. 1 13.8 11.1 7.4 12.9

M BRFERE (FR2TEEIRILE—

—BRBNEA LT SATLERSREEE (U FAITIBTS

HAR—EZ 3NV - AV LRERBREERIRIEXRRETRRMERAE)

£ 1-1 Ox¥7 - NJIZETARERBEEL AT

BT 2010 2011 2012 2013 2014 2015
AR Unit | 23,206 | 26,664 30, 525 32,394 | 33,824 | 34,434
GNEN MW 21,596 | 23,865 28, 722 30,095 | 31,377 | 31,987
e KA MW 18,100 | 19,739 21, 237 22,567 | 23,900 | 24,296
B KART OO % 5.6 5.2 9.1 7.5 5.9 1.6
AR % 79.5 77.8 78.2 79. 2 78. 4 79. 2

M BRFERE (FR2TEEIRILE—

FRBMEA LTS - SATLERSRERE (2 FALTIBHS

HAR—EZ 3NV R - AV LRERBREERITRIEXRRETRRMERAE)

Foo A RRUT OEFRERIL. LTFTOERDO LB | SIROIERE 252, 7026Wh D H H Y
IR 2 )T R E HURIT U v

YU

NUTOREBEN T0%LLEEZEDTNEZ L,
T e NRNVIZHDHEEZD,

& 1-8 015FDIRIILF—EAHCENEEREE (B:GWh)

Tndonesia Java—Bali Sumatera Easten
Indonesia
Diesel 24, 004 4, 436 9,922 9, 646
Fuel oil 4, 834 1, 874 1, 509 1, 451
Gas 52, 140 39, 479 9,761 2,900
LNG 10, 465 10, 360 104 —
Coal 135, 264 115, 155 11, 824 8, 285
Hydro 14, 502 7,476 4,399 2,627
Solar 4 - — 4
Biomass 37 — 37 —
Geothermal 10, 694 9, 224 878 591
Import 758 — — 758
Total 252,702 188, 005 38, 436 26, 261

HE  BFEEE (ER2TEEIRILT—FHENEA LIS - DATLERERESEE 1V FRIT7IZHEITS
HRE—EY - aVnNA U R - A U L REREERBEICRIBLEERUTREEREE)

A v RRITEOT R LX—EIEIL, National Energy Policy (KEN : Kebijakan Energi
Nasional) & W) EFTR/NLF—EIRIZTHIE SN TEY . AEHOF TILEIRDO ZEL.
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BRESFHGEME, EN TR L X — &R O fe RBRIE FH2358FH S 41T %, KEN 1 2014 FEITEE S 4
TRV, 2025 F TITAKD 380Mtoe (Million ton of oil equivalent AMIAE k) (2
XFLT, A (26%) « A (22%) . AR (30%) . FAEFRETRALF— (23%) &\WHH
BERRE SN TWNWD, TR E LT, BURDA » Rro 7 OEEMERE I, LA
kOB ILENIEF I2E < . FAEMRET F L F—13EVKHEL 72> TV D, (b REHE kD
BIRIFBEREARMDIEF ICEH N LD, ER~DOT 7 ERRBOEE 72> T D,

1.1.2 TXRIILX—EREE

A2 RRUTIZENOAN « TAEENFIRZHZTERY, 1990 4£0D 160 7 b/d DHEFEE
E— 7\ ZalAE R LTV, 2015 41X 80 I b/d iR TH 5,

—JFCHM - HAEEEITT EHiE EAEFHEZ R L, Al TEEE 160 7 b/d AFEk LT
BY . AMOEIMEIFE DK 50%I12i8 25, N2 CTENORRPNI KBRS D T6 »FF (RE
77120 75 b/d) | FEREIZ 90 T b/d 95D, ENFTFEEIZZD 46% 2T ROVy 7T I
TRMEE~ L— TN T ORI L LTEA L T L TR0, AMEREN D
HEEA~ LR L TV D,

A2 KRR TEFE, BN - B ABRROMEET T T < B AR O RGPtk
ERN DT kA 7 7 ROUPHiER 2 RURICH R LT SRR BRIERERE 2 LR D A -
AP RHI OREZ B L T\ 5,

bW T, A Z MBI &8 ERE O = 3L X — e iE s S L, EE A Mt
® Pertamina Z FZICIEZ o = RN X—LRREEHL SE T, @AEHLE L TOT LT —
A ARH 2L L T2 ) L LTWD,

o/ AURRLTORBEERLELE
1,800
1,600
1,400
1,200
1,000
800
600

400

200

1980 1985 1990 1995 2000 2005 2010 2015

—tERE —HEE BPifEEt

HE : JOGMEC Fif - RRHRAERIER HEEA > FR T OERH
-1 A VRROT7DRHREEELHEE
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HigE : JOGMEC B3t - RAH RARER HEEA > PRI T~
B 1-8 A2FRITDHAREEELHES

FHEI XL F—JHOFFF I TOLEEY TH D,

O fAfx

2013 4EITHAITEINTZA v RA VT OZF N F— « RFMFEEIC LD E, AV FXTT D
FAREWREIT, A TBEIV o ZUoBZ2RLIC194E N (A FT7E632 by
U~ B 558 My, ZTOMOHIK4E ) THY., DI baRMEEET 290 (5 k>
ThdEINTND, SBRBEMOEERIZEN, EETHSOHEMT 5 =—X12H& b TH
U, ARMBEESFZICHER TERWEGIE, KN ETHET L2 & TRINLTWD,
@ i

AV RRUTIFEREE UTRELTEN, AMOEEENMET L, 2008 412134 i
HERERE (OPEC) Z BB L T2, AEENOHEEE 2D FBEICBE U CIXEM, &l s
HITHO LTWSEAMIZH D, L LR H, A R 7132015 4F 12 H 1T OPEC (2R
L. 0T 7 22+ 5 L & bic, MOEEREE DA T2k d 52 & T, =
ANF—t 7 Z—CT e EEEZOE DT 52 L 2o TN D,
@KIRAT A

AV RR TR R KRB D RIX T A& 2 A LT\ 5, BRI 150. TTCF & HEE
ENTEY, FEMoOH A EFERIT, 2012 45121 3. 1TTCF 1T Lz, #Hi-IC KD A &N
MR CTERWIGATL, ATHETHIBT 5 L PRENTWD, ITFEENOFRENT KRT A DT
P U CHHS AR L, PN [ IH ADPEHETH O 72BN WAL T AZTATHZ &b
FEFIZ ATV D,

A2 RRTTIZET 5 2016 FEOFEIFTFAGIRIUI DN T, PINIC LB HEETEEZX 1-9 12

RLUTZ, E£72. PINDYN IPP PHFERENOA LT-ENEAZX 1-10 1ZR LT, BB
SIb &L 2016 2BV TIXER 248, 611GWh OB NS SN2 Lok b,
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m K7

m HhZEL

L NP

mT —FL
W R

i

H A
BaET A

HAT LD

m i)

4&3FF 181, 359GWh

H# : Handbook of Energy Economic Statistic of Indonesia 2017
K 1-9 PINREEZEHE (2016 &£, BEALGWh)

kS
m
LPN50
B —ENL
W AR
A
NS F= A
EE T A
HAT LD
w7
W FEIEY)

A7 64,803GWh
Hi 88 - Handbook of Energy Economic Statistic of Indonesia 2017
X 1-10 IPPBIUBREENSCDPINEBAEZENE (2016 F, HAEZGWh)

1.1.3 &EZE
A2 RR T OBACERD, 2017 R T 95.35%IZE L, HAED 92. 75%% kAl 7= L3
FLl, A2 R T OEAFRIL, 144 84. 4%, 15 4F 88. 3%, 16 4= 91. 16% & HF 2 Lk L
TW5, 184X 97.5%, 19 13 99. 0% 725 BAE, 17 FEDOEALERITOVT, 70%IZED 803>
72D ANT T ERXY by o TZINTET T, RXTTINE 62.10%, XY b v o ZIE
61. 02%710710 18 FEHEED 97.5%IZ >\ Tk, EEES) PLN & REOMN RIEEFEHR
(IPP) IC Xk 2 EEDEERMAREZ 3500 FFn Uy NBINTHEF 710 7T A0#TL T
métb\%ﬁ%%ﬁbfwéo

14



H8# : Ministry of Energy and Mineral Resources Keynote Speech]
B 1-11 A FRIT7EOEILERQHY

ﬁ%%ﬂ%%E@NUMi B 99.91% ThH DA, ZDOHTHE(L I i 7 g IHS i
WZIRIE L TR Y, L THIUG O BT I sk 2R 0Bl R L 0 /&< B oE
@WL%%LLTV< ERE - MR EZHHEE INTND
FYECOENMIIT, R THE O OESMLHIC i@ﬁ@@ b E D 57012, BT
M PLN(ZH/R L CW5, KRR E PLN 1L, :zw%~ﬁ%§ﬁé@2m02m4$¢@%%
G (RPJM) (ZRIL T, #IEEOEIBAFEICOWT, LFOH#2HIT T 5,
EHFTREICK DN E L~ A 7 aKIPEEN S ORE LT 572 OREMED
BER
s FEEALSAIVTWRWETIHOR VY, FrIZ MRS E S T OR % OE
- RSO R 2 ) SRS ATl 72 FE ) %%7m¢7A%%mu\~m¢mL%M%m¢é
F7, A Y RR T BN PLN 2% L TR L7 KFEEAT 2010 4F55 4 =12 ﬁ:zw%~
&ﬁiﬂﬁi*w¥~%%k@ ﬂ%?éﬂ%#ﬂ%mém1m50_®ﬁﬂ AT PLN
. HIEER &K T DBRSE A SIS ED B
<:#%%§:> PT PLN & /e 5E5 1 2012-2021

1.1.4 BETRILX—

A YRR T TCiE, RTHENFEBEZI O 720, BEEFITIEY AR AN %Z
GlekJPEEE L E LB TOI TE 2, ARKIIFEEIC L D HH BB & 15
FT 56, WEORREEROFE VO ARAKIIFLOEFRFFICELE LNRD bz,

.@IZW%H\yﬁx(ﬁﬁ%ﬁ) CEDLEAMRET R X —D RN, 2017 4 11 A
RIFAT12.52% & VTHEEMETH CHELIZHIZ11.96% % ERl>7-Z L& 5T LT,
12. 52% DRI \mﬁ#zm%\%ﬁ#5%\%®Mﬁa%%oE%i*»%~%ﬁ%@
(RUEN) —C. BIFAERICH® A FAFET XL —0 =S 2025 FI21E 23% &35 HiEs
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VTTWD, TRVF—FHEREOREICLD L BAERTRETRLF—REDONR

FIH3 17. 9GW,
JIH 1. 8GW, F DA 3. 1GW |2

Kh 31%ICETH & BIF5EEZBITF TS

BURFIE, ERNOEIFFEIC
BHERRE] OD=2IZEALTWDH I &R Lz T, oA & LT AT RLF—D

R =z, BAERET R LY —
TIANFEENTZ RUEN @ R 7 Mt (RUKN2015-2034 Draft) 1%, 2025 4E ¥ Tl
251 & BT 25 AT TS,
FHE [RUPTL2016-2025) Tld, £ 1-9 (IR X 91T,

2015 4E|
BICHO L - BEAREZ AL —DT =T % 25%
4L PLN O EHTEE I Aa F ¥

.:—é'ﬂf’

E=—=2

AxX e
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BACKGROUND

Electricity shortage has become a serious problem in today’s Indonesia. Although as a
national-level response, PLN has been providing electricity in a planned manner, the majority
of the planned provision area is limited to the island of Java. Also, it is assumed that it will
take a long time to lay out the plan to develop the infrastructure for the provision of electricity
to rural areas.

As securing the provision of electricity is the key to the development of rural areas, many
voices are calling for the prioritization of electricity security in building the vital infrastructure
for rural areas as well.

In Bali province, the provision of electricity to tourism areas is given priority. Therefore,
although the improvement of electrification ratio in rural areas is progressing, the result of
questionnaires/interviews of local residents has shown that the satisfaction level is very low.

In Tabanan regency, which is the target area of this project, non-electrified areas still exist.
Even in electrified households, electricity shortages frequently occur for those with 450W to
900W contracts, thus making social activities restricted mainly at night. For this reason, in
Tabanan regency, the Electrification Promotion Plan is listed in Article 24 of the Tabanan
Regency Regulation, while at the same time, Article 9 of the Regency Regulation has
positioned the securing of energy resources in the Comprehensive Policy and Regional
Development Program of the Comprehensive Mid-Term Development Plan. However, PLN
has no future plans to enhance the infrastructure to improve electricity provision to rural areas,
thus resulting in no progress at all in electrification as essential infrastructure.

Also, at the moment, PLN has no plans to improve or build electricity provisioning facilities.
For this reason, one of the issues relating to development is the lack of electricity, which is a
fundamental infrastructure indispensable for the modernization of rural areas.

The Subak of Jatiluwih village in Tabanan regency hopes to improve the situation of
electricity provision which is the essential lifeline of rural areas. Since PLN has not prepared
a new infrastructure enhancement plan in this area, they need an off-grid decentralized
independent source of electricity. As Bali province promotes the introduction of renewable
energy, "small hydroelectric power generation" utilizing the plentiful water of Jatiluwih
Village is proposed as a promising technology.

OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S

TECHNOLOGIES

(1) Purpose

Verify the operation system of electric power that local residents can maintain and manage in
a self-sustaining way by implementing technical training for local residents in Jatiluwih Village,
Tabanan Regency, Bali. In addition, propose a dissemination introduction model which will be
able to develop this system to other areas in Bali.

(2) Activities
Through the implementation of this project, the following three output are expected:
Output 1: Demonstrate the flume-adaptive small hydroelectric system through providing power
for street lights
[ Activities pertaining to Output 1]
1-1 Measuring/Survey for the installation site of the water wheel and street light.
1-2 Application for water right of the water wheel and road permission of the street light
1-3 Manufacture of water wheel (include the training on the process of manufacture)
1-4 Transportation/Import of the Product
1-5 Installation of the Product at the survey site
1-6 Demonstration of power generation



Output 2: Verify the operational system for hydroelectric system that is maintained and managed
by local residents in a self-sustaining way
[ Activities pertaining to Output 2]
2-1 Installation of operating organization for the hydroelectric system
2-2 Formulation of the operation plan
2-3 Conduct technical training about hydroelectric system and site visit for case study in Japan
2-4 Verification of beneficial effect by introduction of water wheel
2-5 Implementation of technical training through the cooperation with local residents for
installation and the practice of maintenance and management
2-6 Create the manual of maintenance of water wheel

Output 3: Propose dissemination introduction model of the hydroelectric system
[ Activities pertaining to Output 3]

3-1 Installation of regional cooperation consortium and hold conferences

3-2 Verification of the dissemination introduction model

3-3 Build an overseas business model and proposal of diffusion development plan for overseas
strategy

(3) Information of Product/ Technology to be Provided
The products installed for this project are as follows:
[Overall Quantity]
Waterwheel unit (4 units), generator (4 units), storage battery panel (3 sides)
Power distribution facilities
(LED lighting: 200 units, Extension of wire cable L=4,825m)

[Installed Waterwheels]
€ Open flow waterwheel (movable breastshot waterwheel)
This type of waterwheel is rotated by intercepting the water current on the outer
circumference of the impeller. It has a characteristic where its structure is relatively
unaffected by garbage and can deal with discharge fluctuation.

[SITE2-3] Waterwheel Specifications
Water usage 0.03 m3/s
Net head 1.0 m
Power gc?neratlon 550,
efficiency
Power output 0.16kW
Waterwheel
. 2l.2m
diameter




[SITE7] Waterwheel Specifications

Water usage 0.014 m3/s
Net head 2.1m
Power gf':neratlon 559,
efficiency
Power output 0.16kW
Wa.terwheel 22 5m
diameter

€ Spiral waterwheel
A type of waterwheel where a rotational force is produced by intercepting the incoming
water flow with its spiral blades. It has high durability and relatively unaffected by garbage.

[SITE2-1] Waterwheel Specifications
Water usage 0.03 m3/s
Net head 2.5m
Power ggneratlon 550,
efficiency
Power output 0.4kW
therwheel 20 47m
diameter

@ Propeller waterwheel

A type of waterwheel where a rotational force is produced by letting the incoming water
from the channel to flow through its feather-shaped runner blades. Can also be used with
siphon method. Applicable in places with low head and high discharge.

[SITES] Waterwheel Specifications
Water usage 0.07 m/s
Net head 12.0 m
Power gjcneratlon 60%
efficiency
Power output 4.9kW
therwheel #150mm
diameter




(4) Counterpart Organization
[Name of Organization| Directorate of Renewable Energy and Energy Conservation,
Directorate General of New, Renewable Energy and Energy Conservation,
Ministry of Energy and Mineral Resources
The Ministry of Energy and Mineral Resources has jurisdiction over all sectors relating to
resources and energy. This ministry is comprised of the Directorate General of Electricity, the
Directorate General of New Renewable Energy and Energy Conservation, the Directorate of
Oil and Gas, and the Directorate General of Mineral and Coal. The counterpart of this project
is the Directorate General of New Renewable Energy and Energy Conservation, which was
established separately from the former Directorate General of Electricity and Energy
Utilization in 2010 to promote the development of new and renewable energy and energy
conservation.

(5) Target Area and Beneficiaries
Jatiluwih Village, Tabanan Regency, Bali Province, Indonesia

(6) Duration
From April 2017 to July 2019

(7) Progress Schedule

The installation of waterwheel machinery was started with civil engineering and installation
work with the collaboration of Subak members under the guidance of Suikikogyo employees
and finished off with trial run and adjustment. As a result, we were able to do a completion
ceremony as planned on November 27, 2017.

Then, we have established a sustainable local organization structure through technical
training for the members of the Subak, which is the organization that will manage the generator
system.

In addition, by holding an executive committee led by government agencies, we have
managed to share information with local governments within Bali, which resulted in
expectations for further dissemination and adoptions in the future.

Shown below is the work schedule (plan and achievement).









(8) Manning Schedule

The consignee of transportation of equipment was hardly decided, and the shipment was
delayed from the planned schedule. As a result, there was also a delay in the progress of civil
engineering and machinery/waterwheel installation work. In addition, there was on-site
demand that the construction of each SITE should be carried out at the same time. In order to
solve these problems, additional visits from Japan and personnel additions were made, and the
waterwheel installation work was completed as planned.



(9) Implementation System

In order to adapt the small hydroelectric system to the locality, we had external support
from NiX Co., Ltd., which has rich know-how on subjects such as power generation and
construction plan. We also had another external supporting from Toyama city, who acted as
an indispensable supporter for negotiations with government agencies. Toyama city has a very
good relationship with the Tabanan regency (the local counterpart) in the promotion of the
environment-friendly future city project.

In addition, the Ministry of Energy and Mineral Resources, which is the counterpart of this
project, has jurisdiction over all sectors of resources and energy in Indonesia, and we are
working together with them to promote the dissemination of renewable energy domestically
in Indonesia. As the project executor, we are also cooperating with Tabanan regency, which
is a target area for the project, in order to facilitate the smooth deployment of the project, such
as coordination with local residents and also with government officials. Also, officials from
the Bali provincial government is participating in the executive committee as its chairperson
and members to promote the dissemination within Bali province as well as within Indonesia.
This way, they provide support as the supporting organization for the dissemination.

Figure-1 Implementation organization chart



ACHIEVEMENT OF THE SURVEY

(1) Outputs and Outcomes of the Survey

Output 1: Demonstrate the flume-adaptive small hydroelectric system through providing
power for street lights.
1.1 On-site measurement and design process for placement of waterwheel and streetlights
On-site survey, measurement and discharge observation were carried out at all four sites
where waterwheels are installed. In addition, we conducted interviews with irrigation

administrators and the Subak to find out about the water management situation.

Based on these surveys, the suitable type of waterwheel (waterwheel structure) and
generator specifications for each site were determined and organized as follows.

Table-1 Waterwheel Specifications and Overview of Installation Locations
Site name Site 2-1 Site 2-3 Site 5 Site 7
Specific Within Tempek Within Tempek Within Tempek Within Tempek
Location .Umé.ldUWI, .UméldUWI, .Ume'ikay'u, T@labgh G.ede,
Jatiluwih Village Jatiluwih Village Jatiluwih Village Jatiluwih Village
Number of
Household 40 40 37 110
Water
source/facilities Pandawa Lake underground stream, irrigation channel drop structure
used
. Open flow Propeller Open flow
Waterwheel type | Spiral waterwheel waterwheel waterwheel waterwheel
Place of
O\;EZEZII'II?;/%HOHS Administered by the Subak, consented by the Subak
ent
Permits Waterwheel: applied through Tabanan regency. Streetlights: applied through

Jatiluwih village

On-site photos

Q=0.03m3/s Q=0.03m3/s Q=0.07m3/s Q=0.012m3/s
Specifications H=2.5m H=0.9m H=12.0m H=2.5m
Pt=0.40kW Pt=0.15kW Pt=4.94kW Pt=0.16kW
Number of
installed 81 lights 58 lights 61 lights
streetlights
Insiil)lflilon Through collaboration with the Subak members
Maintenance

and operation

Organized by the Subak




1.2 Detailed design on machinery, electricity, and civil construction for waterwheel and
streetlight installation sites
Detailed design of waterwheels, wirings,
waterwheel mounts and civil construction of each
individual streetlight location at all four sites were
carried out based on the on-site survey. In
designing the facility of each site, it is necessary to
select a high-efficiency waterwheel type adapted
to the locality after setting the flume configuration
(shape and head) and optimum water usage. From
the result of the on-site survey, Suikikogyo
selected three types of waterwheel for the sites of
this project. ) : :
The design for electromechanical facilities was Figure-2  Waterwheel design drawing example
based on the selected waterwheel type, and for the (SITE7)
civil construction design we laid out the detailed design of the channel where the
waterwheel would be mounted based on the hydraulic calculations and the allowable stress
of the mounting load and procured materials. We also laid out a detailed design for the
wiring route of the streetlight installation section and the electrical wiring construction
based on the watt-hour amount of generated electricity and the assumed load amount.

1.3 Applications for water rights for the waterwheel and roadside permits for the
streetlights

Tabanan regency is responsible for
processing the permit for water rights in
relation to the installation of waterwheels,
while Jatiluwih village is responsible for
processing the permit for road occupation in
relation to the installation of streetlights.
Based on the design drawing that we have
created, we prepared the application
documents for water rights and road usage
permit for streetlights and conducted
consultation and file the application with
Tabanan regency and Jatiluwi village.

Application for the water right permit was filed to Tabanan regency on April 27, 2017,
and the permit was obtained after they confirmed the design. Application for the road
occupation permit was filed to Jatiluwih village on May 5, 2017, and the permit was
obtained after they confirmed the plan.

Figure-3 Permits

1.4 Production of waterwheels

The following waterwheels and related equipment such as control panels were
manufactured at Suikikogyo's Oyabe Factory.

SITE 2-1: Spiral waterwheel, SITE 2-3 and SITE 7: Open flow waterwheel,

SITE 5: Propeller waterwheel

Based on the results of the on-site survey, prototypes of the waterwheel type to be adopted
were prepared in advance, and checks were made to their performance such as output
characteristics. After that, the actual production of the waterwheel to be installed on-site
was commenced. During the manufacturing process of the actual machinery, we welcomed
the engineers sent to Japan and conducted a factory workshop and technical training for
them (Activity 2.3) for the purpose of practicing the manufacturing process from production,
assembly, and maintenance.
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Figure-4 Waterwheel production scenery

1.5 Machinery transportation and haulage

The produced waterwheel equipment was shipped by sea from Toyama New Port to the
Port of Surabaya in Java island, Indonesia. After arriving at Surabaya Port, the equipment
underwent the immigration check and customs procedures and then shipped to Denpasar,
Bali via the sea. After arriving in Denpasar, the equipment was brought to the site by land
transportation. In regard to the transportation, we received tremendous cooperation from
the local government, namely the Ministry of Energy and Mineral Resources, the Ministry
of Home Affairs, Bali Province and Tabanan Province, thus enabling for smooth custom
and unloading process.

1.6 Local re-subcontract to the Subak

In this project, it was decided that, after the small hydroelectric system has become
operational, the responsibility for the maintenance and operation of the waterwheel power
generation facility will be handled by a local operation organization with the Subak as its
core.

The Subak, the local irrigation association, has long been responsible for civil
engineering work relating to the maintenance of terraced paddy fields, such as renovation
and repair of waterways, farm roads, etc. For this reason, it was possible to smooth the
construction progress and reduce the construction cost by subcontracting the entire related
works to the Subak which is familiar with the local conditions around the terraced paddy
fields (irrigation and drainage system, farming lands, landowners, administrative division,
etc.). Also, it was necessary for the Subak, who will be responsible for the operation, to
learn and be knowledgeable about various management techniques pertaining to the
mechanism of waterwheel power generation facilities, wiring of electric cables, as well as
preservation and maintenance of waterways, by engaging in every part of the on-site
installation work (construction work, electrical work, equipment mounting work).

By allowing the Subak to directly engage in construction work, we were able to
simultaneously conduct technical training for local staff and raising awareness of power
generation facility management. For that reason, we selected the Subak as the subcontractor
for civil engineering, electrical, and installation works, and entered into a business contract
with them on April 28, 2017. The construction work was commenced after discussing the
entire construction process and procedure in advance, while also giving considerations to
process control and safety management.
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1.7 Implementation of waterwheel installation work and electrical work

The waterwheel installation work was carried out under technical supervision by
engineers of Suikikogyo due to the necessity of installation technology. In addition,
electrical work (street light installation work, etc.) was implemented in tandem, thus
building a small hydroelectric system in which the waterwheel power generation facility
and the load facility (streetlight) are operated as a set. These series of construction work
were implemented in cooperation with the Subak under the guidance and supervision by
engineers of Suikikogyo, which also served as technical guidance for local human resources.
After checking the operation of the small hydroelectric system, we have confirmed that it
was operational without problems, and 200 streetlights were installed as well.

Table2 Waterwheel installation work schedule

1.8 Small hydroelectric generator verification experiment

In this small hydroelectric system, electricity generated during the daytime is stored, and
the stored electricity is then used for the streetlights together with the electricity generated
at night. After the completion of the waterwheel installation, we conducted trial operation
to confirm that small hydroelectric system is operational and made adjustments so that it is
able to generate electric power continuously. Activation and deactivation of the waterwheel
power generation system and error response are implemented together with maintenance
personnel from local partner companies and the Subak, in tandem with technical guidance
on the operational aspect.

We have performed an operation test, durability test, data collection, adjustment of
products/equipment, activating streetlights, and confirmation of the operational condition
of power storage equipment. Then, after confirming that it functions as a power
generation/storage battery/lighting system, completion inspection was carried out.

1.9 Completion and activation ceremony

In celebration of the completion of the small hydroelectric system, a completion and
activation ceremony organized by the Tabanan regency was held in Jatiluwih village on
November 27, 2017.

From the Indonesian side, the event was attended by Ms. Maritje, the Director of Various
New and Renewable Energy from the Ministry of Energy and Mineral Resources; Mr.
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Sugiarto, the Director of Deconcentration and Cooperation from the Ministry of Home
Affairs; Mr. Nelson, the Head of Cooperation Facilitation Center from the Ministry of
Home Affairs; and Ms. Eka, the Regent of Tabanan. From the Japanese side, the event was
attended by Mr. Chiba, the Consul General of Japan in Denpasar; Mr. Ando, the Chief
Representative of JICA Indonesia; Mr. Nitta, the Director of JICA Hokuriku; Mr. Mori, the
Mayor of Toyama; and other participants of this project.

In the ceremony, the Regent of Tabanan, Ms. Eka, expressed her appreciation for this
project, while the Mayor of Toyama City, Mr. Mori, stated his expectation for the
dissemination of small hydroelectric system all over Bali and Indonesia. In addition, an
activation ceremony was held in the ceremony, in which the participants confirmed that the
small hydroelectric system is operational.

1.10 Routing arrangement of the small hydroelectric system
Shown below are the connection routes and the placement of equipment as arranged for
the small hydroelectric system.

Figure-5 Small hydroelectric system placement map

Output 2: Verify the operational system for hydroelectric system that is maintained and
managed by local residents in a self-sustaining way
2.1 Establishment of small hydroelectric system operation organization

Since it is necessary to have a sustainable management organization for the operation of
the small hydroelectric system, it was judged that it is appropriate for the Subak, the existing
irrigation association, to handle this role. For this reason, we held a briefing session with
the Subak explaining the necessity of establishing an operational organization in order to
maintain and manage the waterwheel for sustainable operation. As a result, an operational
organization was established with the Subak of Jatiluwih village at its core.

The main roles of the operational organization are general operation and maintenance of
the facility, as well as administrative duties relating to project income and expenditure, such
as managing the collection system for operational cooperation fee and managing the cost of
maintenance.
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In regard to general operation and maintenance of the facility, basic maintenance and
daily inspection are carried out by Subak members. Safety regulation was established for
the safety management of the small hydroelectric system and an “chief electrical engineer"
and “chief flume engineer" were appointed from among the Subak members, and a system
to carry out sustainable security duties was established.

Maintenance funds necessary for managing the operation are collected from each
household belonging to the Subak in the form of operational cooperation fee of Rp
5,000/month per household. With this operational cooperation fee as an independent
financial source, this fund is managed by the Subak as a source of funding to be used for
operating funds or investment reserve funds.

Group discussions regarding the collection of operational cooperation fee were held with
the Subak members, the regency, village, and Tourism Management Association. They
recognized that public streetlights, which are brought about by the adoption of the small
hydroelectric system established by this project, are beneficial for the public in terms of
farming and tourism. As a result of carefully explaining what all households can enjoy as
beneficiaries, revenue in the form of operational cooperation fee can be expected from about
500 households from seven Tempeks. We explained that with this fund as the foundation,
regular inspection and maintenance repair could be steadily implemented. In addition,
visitors and tourists who come to visit the waterwheels have increased to about 450 people
since their installation, and there is an increase in revenue from the entry fee for entering
Jatiluwih village. This entry fee is managed by the Tourism Management Association, and
it is a part of a scheme in which the Tourism Management Association pays Rp
15,000/month as labor expense to the personnel responsible for maintaining and managing
the waterwheel. With operational cooperation fund and revenue from the entry fee as the
foundation, tour inspection and waterwheel maintenance expenses are managed with an
accounting system.

On the basis of the above-mentioned operating system plan (technical control and
accounting management), we have proposed a project income and expenditure plan (project
cashflow) that is necessary for the operation of the electric power station. Based on that, we
have laid out a financial plan with the Subak as the main entity and maintain an independent
operational organization.

2.2 Formulation of small hydroelectric system operation plan

We have presented a (draft of) maintenance management manual based on the safety
preservation regulations pertaining to protection duties to be supervised by the enterprise
operating the small hydroelectric power equipment within this project, and also made an
effort to promote understanding of the work content to be handled by the operating
organization. The contents of this manual define the division of duties and personnel related
to maintenance, such as Chief Electrical Engineer engaging in the preservation of electrical
equipment and Chief Flume Engineer engaging in the preservation of civil engineering
equipment. As a result of coordination with the Subak, we have reached a decision regarding
the facility manager in charge of the technical part of the operating organization, in which
those who have received training in Japan and engaged in the on-site construction work will
assume the responsibility, and thus we appointed two PICs for electrical/machinery
preservation and one PIC for civil construction and flume preservation.

2.3 Technical training and case observation by dispatching trainees and officials to Japan
(June to July 2017)
We have carried out the hosting of visitors to Japan, in which they are divided into two
groups: government officials and engineers who will be responsible for the maintenance of
waterwheels.
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(D Case observation (for government officials)

We have carried out the hosting of visitors to Japan with 8 government officials (from
the Ministry of Home Affairs, the Ministry of Energy and Mineral Resources, Bali
Provincial Government, and Tabanan Regency) as participants. The purpose of this visit is
to deepen mutual understanding through exchanging opinions and to promote dissemination
and deployment. Activities of this visit consisted of tours to observe actual flume-adapted
waterwheel machinery, conditions pertaining to power generation and electricity provision,
as well as efforts to build the environment-friendly future city. (7 days)

By allowing the participants to deepen their understanding of the project as a whole and
to recognize the environmental policies of Toyama city widely, this visit has brought a
positive impact on the execution of the project as well as our cooperative relationship.

@ Case observation (for engineers)

With 5 engineers (Subak chief and from Tempeks and local companies) as participants,
the visitors were given training on the fundamental techniques aimed at future on-site
operation and maintenance, in which they learned about the basics of power generator
system through a workshop held at Suikikogyo (Oyabe factory) about the structure of
waterwheel equipment and principles of power generation, and practiced on the disassembly,
assembly, and maintenance using the actual machinery. In addition, they also participated
in a tour to observe small power generators that had been introduced in Toyama prefecture,
in order to deepen their understanding about the principles of power generation and its
system, as well as receiving explanation about operational and maintenance method used
by Josai Yosui LID, a power generation operator entity, in order to deepen their
understanding on the issues to be tackled by an operator entity. (12 days)

We were able to provide effective training for the installation of waterwheels and the
maintenance after installation by giving a deep understanding of the entire process starting
from the principles of waterwheel and ending with disassembly and reassembly.

2.4 Verification of the beneficial effect from the introduction of waterwheels

After a certain period of time has passed since the waterwheel is operational, we
conducted a questionnaire survey on both the operating organization and local residents.

The questionnaire survey was conducted with the aim of finding out about the effect of
this project and the opinions of the residents of Jatiluwih village toward future management
and dissemination so that these waterwheels and streetlights can be used in a sustainable
manner.

According to the opinions obtained from the questionnaire survey, there were many
positive opinions regarding the introduction of waterwheels. Some of these opinions are as
follows: By placing streetlights on farm roads, the road at night became bright, and it
became possible to go home late. Jobs that previously must be finished before the sun sets
now can be continued to the night. The view at night is improved, and the number of tourists
has increased. In addition, it became clear that there are many opinions regarding the future
use of electricity, where many are wishing for the provision of electricity to public facilities,
such as installation of streetlights, and also installation of lightings at meeting places and
temples. Based on these opinions, we believe that, for future dissemination activities, the
provision of electricity to public locations is desirable.
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2.5 Collaborative work with local residents and implementation of technical training
through practicing maintenance management

We have given our efforts on the technical training and the transfer of technology to
enable self-sustainable management, through implementing cooperation at the time of
machinery installation work and practical training on the maintenance after the waterwheel
is operational. Although the machinery installation work was re-subcontracted to the Subak,
Suikikogyo has conducted the transfer of technology through providing on-site supervision
and guidance so that basic maintenance of the waterwheel could be carried out. As a result,
facility managers are conducting periodic inspections, and there has been no particular
failure and continues to operate since the waterwheels began their operation.

In addition, we provided operating instructions and maintenance manuals (described
later) for the waterwheels and transferred our maintenance techniques based on these
materials. By using these instructions and manuals, we have made it possible for local
engineers to solve unclear problems by themselves, and so that the operation organization
is able to initiatively implement the maintenance management.

2.6 Composing a maintenance manual for the waterwheel

We organized the maintenance regulations and the organizational structure based on the
operation plan and drafted a maintenance manual tailored to local circumstances with
references to the maintenance cases of Japan’s small hydroelectric system and presented
these to the Subak in January 2018. The maintenance structure, management particulars,
and generator specifications (output, discharge, head, channel structure) of the operating
organization are specified based on the opinions obtained from on-site construction work
and training activities in Japan. We asked facility managers to check the contents of the
maintenance manual draft, and adjusted contents which are difficult to understand. Then the
draft was revised so that facility managers could understand it and can continue to be used
in the future. This revised version was then presented as the final maintenance manual.

Output 3: Proposal of a model for sustainable dissemination and implementation of
flume-adaptive small hydroelectric system.
3.1 Establishment of executive committee and hold the meetings

An executive committee was established, which is consisted of Bali Provincial
Government, Tabanan Regency, the Subak, Udayana University, and Toyama City.
Officials from various local governments in the province of Bali may also participate in the
Executive Committee as necessary for each occasion. Appointment letters for this Executive
Committee are issued by the Bali provincial government and sent to Toyama city.

The Executive Committee plays a role of concretizing cooperative systems such as
administrative contacts, financial support, licensing applications, etc., for dissemination
to the entire Bali province and other Indonesian regions after this project.

The Bali Provincial Government leads the Executive Committee as its secretariat and
manages it as a committee.

The Executive Committee has convened seven times in total. During its meetings, we
have timely reported on the implementation status of the small hydroelectric system verified
through this project and gave members a deeper understanding of the effect of the adoption
of this system. Also, the members of the Executive Committee have made several on-site
inspections to the small hydroelectric system installed in this project, thus deepening their
understanding of the characteristics of the waterwheels adopted in this project and the

potential for electric power demand. During the visit, members of the Executive Committee
have expressed their interest in the fact that the small hydroelectric system using agricultural
water is environmentally friendly and does not adversely affect the use of agricultural water.
There is a continuous problem that the introduction of renewable energy within Bali
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province is not so popular so far. However, there are some opinions that this system is
consistent with the Renewable Energy Plan of Bali province and if this project triggers the
dissemination of the system within Bali province, it would be highly effective.

Also, at the 5th Meeting of Executive Committee, we have gathered advisory opinions
on the suitable installation location for the small hydroelectric system to various
administrative regions throughout Bali and confirmed the possibility of introducing this
system to each region. As a result, we have confirmed that many of the local governments
have positive opinions on the introduction of this system. Among them, Badung regency is
very proactive in voicing their intent to introduce the system. The necessary expenses
related to the installation of the hydroelectric power system will be spent on the public
budget from the state, province, and regency level.

Table-3 Executive Committee Implementation Results

Session | Date Purpose Contents
® Consensus for the agenda of the meeting and
May . ' selection of membe.rs as led by Bal.i prov.im.:e
— 29 ® Format'lon of Executive|® Ex post facto co'ordlnatlor? for making this in the
- 20 1’7 Committee form.of “ex@cutlve committee”
® Administrative PIC made a proposal for a WG
session
® Executive Committee participant coordination
(6 organizations from Bali province, Tabanan
regency, Udayana University, Subak, and Toyama
Jul city)
é ® Appointment letter is issued by the Bali
2017 provincial government
®  Group discussion in relation to the completion
ceremony
® Establishment of Jatiluwih Subak Association
Confirmation of the
status of construction
PIOgress and report on the ® Report on activity in Japan
activity in Japan ® Showi Favid lainine the status of
Efforts for environmental OWINg 0% a Video explaining the status o
o Sep conservation and constrpc‘upn progress
B 27, . ® [Examination of the effects of waterwheel
ensuring safety . .
2017 Deliberations on the installation
S ® Confirmation on the Executive Committee
utilization of
waterwheels, their structure
effects, and management
operation plan
= Oct ® About the completion ceremony .
o 2017 o Abgut the management of operation and
maintenance
Nov Implementation of the
27, completion (and ® The completion (and activation) ceremony
2017 activation) ceremony
® Inspection on the already installed waterwheels
o Dec Waterwheel inspection by (conducted by members of the Executive
= 5, participants and exchange Committee)
2017 of opinions ® Reports on the completion of installation, the

activation ceremony, etc.
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Exchange of opinions after on-site inspection

Explanation of the small

Giving explanation to local government officials
about characteristics of small hydroelectric

I Fle b hydroelectric system to system
= ) Oi 3 local government Request for consideration of future development
officials and candidate locations for introduction of the
system
g %Tg On-site inspection Inspection to Klungkung and Gianyar regencies
Interviewing local
May government officials Questionnaire survey to each local government
§ 14, from regions within Bali Checking the information about other potential
2018 to find information about locations
other potential locations
o Nov | @ On—s'lte inspectionto | g Inspection to installation location candidate in
= 20, candidates for installation Bad
2018 | location acdung regency
®  Group discussion
concerning the possibility | ®  Checking the review status of Badung regency
Feb of introducing the small after submitting the proposal
§ 7, hydroelectric systemto | ®  Confirming that the budget for the project in
2019 Badung regency Badung regency has been secured
® Final report on each ® Final report on the output
output

One of the conditions for establishing the Executive Committee is a cooperation
agreement between Bali province and Toyama city. Therefore, on November 28, 2017, a
cooperation agreement between Bali province and Toyama city was concluded at the Bali
Governor's office. Other than with the Bali provincial government, Toyama city also
concluded a cooperation agreement with the State University of Udayana, in which they
agree to not only cooperate with the Executive Committee on this project, but also publicize
this project widely and aims to study and research the small hydroelectric power generation
technology and to promote the dissemination within Bali province.

3.2 Devising the dissemination and implementation model

In Indonesia, there is no system in place to shore up subsidies from the national
government for projects to introduce renewable energy such as small hydroelectric power
generation. At present, since the central government allocates local budgets to local
governments, it is more realistic to encourage project funding for small hydroelectric
projects to be raised from the local budget. Therefore, in order to budget the project cost of
this system to each local government, we implemented technical proposal on introduction
of small hydroelectric system based on the potential investigation of candidate site, and we
decided to construct a scheme to receive orders in public works.

In order to disseminate the small hydroelectric system in Bali province, we pitched this
system to each local government in Bali through the Executive Committee, and multiple
local governments had shown their interest. Particularly strong interest was shown by local
governments having the same topography and environment as Jatiluwih village. As such,
since local governments have expressed their requests and interests, we believe that initial
marketability is fully expectable.
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3.3 Construction of overseas business model and formulation of dissemination plan in

Indonesia

With the dissemination and implementation model as our basis, we developed a
dissemination plan for Indonesia together with Suikikogyo's business development plan.

As a result of the survey conducted in this project, Suikikogyo is considering a technical
partnership with a local company with the planning and manufacturing of small
hydroelectric system as the main business. This local company is a steel product
manufacturing company based in Tabanan regency. This company possesses the equipment
to produce waterwheels, thus judged to have satisfied a certain level of technical capabilities.
Representatives from the company came to Japan as a member of the engineers' group
during the training program to participate in the technical practice workshop at Suikikogyo,
and they also observed the installation of waterwheels in this project. Therefore, this
company has acquired the skills related to this project. As this local company currently
operates as a private company (UD: Usaha Dagang), they plan to apply to upgrade to a joint-
stock company (PT: Perseroan Terbatas) in order to obtain tender participation qualification
so that they can receive orders for public works.

Suikikogyo intends to establish a foreign representative office in Bali in order to promote
small hydroelectric system and to conduct market research in Indonesia, and also introduce
Suikikogyo products and technologies. In addition, in establishing our foreign
representative office, we will be proactive to recruit local employees. By recruiting local
employees, we intend to train human resources who will provide services related to
waterwheel production and maintenance.

4.1 Achievement of Project Purpose

In regard to Output 1

A small hydroelectric system was installed, and the system, namely power generators and
streetlights, is confirmed to be operating normally.

In regard to Output 2

A management association was established, and we have provided various manuals
pertaining to operation and maintenance. We also presented an income and expenditure plan
that is necessary for sustainable maintenance. As for the beneficial effect, from the result of
the questionnaire to local residents, it was confirmed that various benefits were obtained,
such as thanks to the installation of streetlights, agricultural work can be longer than before,
and the number of visitors to Jatiluwih village has increased.

In regard to OQutput 3

We have established an Executive Committee with Bali province as the secretariat, and
we have negotiated for the establishment of a cooperative framework for the dissemination
of small hydroelectric systems, such as administrative contacts and securing financial
sources. Also, in anticipation of future dissemination in the Bali province, members of the
Executive Committee (Tabanan regency, Subak, Udayana University, Toyama city) have
visited the sites where this project was introduced, in order to deepen their understanding
of the small hydroelectric system.

The Executive Committee also conducted questionnaires on the possibility of
introduction to nine localities in Bali province and confirmed that there are many local
governments who wish to adopt the system. Among them, Badung regency has allowed us
to conduct a detailed potential site inspection, and they have obtained a project proposal
from Suikikogyo, so that they can secure the local budget necessary for the project to
introduce this system. As such, we have expanded the market for small hydroelectric system
by collecting information on several sites in Bali province, which has a high potential for
development.
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In order to develop our business in Indonesia, Suikikogyo intends to establish a foreign
representative office in Bali in order to promote small hydroelectric system and to conduct
market research in Indonesia, and also introduce Suikikogyo products and technologies.

5.1 Contribution from the viewpoint of solving development issues

(D  As this system is a decentralized independent power source in an area where there is a
well-developed irrigation system, it is suitable as a source to supply electricity to a
non-electrified area. If the initial cost can be suppressed, it is assumed that the
possibility of dissemination is high. With the introduction of four small hydroelectric
systems in this project, the effect of introduction has become known to the water
administrators and permit-issuing authorities such as Bali province. Now, there is a
wide recognition that the small hydroelectric system is superior and effective as a
power source capable of solving power shortage in rural areas with well-developed
irrigation system. We are assuming that, in the future, as the benefits of the small
hydroelectric system become more widely known to the public, the adoption of
decentralized independent renewable energy will disseminate to wider regions. In
addition, this provision of electricity by a decentralized independent power source in
the form of small hydroelectric generators is the first project of its kind in Bali.
Therefore, there is a high expectation for its development effect to be proven further
within the field of world cultural heritage.

@ We hope and expect that local production and expansion of production of the proposed
waterwheels will lead an increase in local employment and contribute to economic
revitalization.

(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization

In 2014, the Indonesian government formulated the National Energy Policy (KEN), with
the goal of increasing renewable energy from 6% to 23% by 2025 and 31% by 2050.

In addition, since the electrification rate of rural areas in remote regions is lower than the
electrification rate of the entire nation, pushing for the improvement of the electrification
rate in rural areas is regarded as an issue waiting to be solved by the nation.

In response to these targets and issues, we believe that the small hydroelectric system
introduced in this project can contribute to the achievement of goals of KEN. Moreover,
because it can be installed in an existing irrigation canal, it can be introduced to rural areas
in remote regions, so it is in line with measures for these targets and issues. Therefore, we
believe that it will lead to encouragement for further dissemination in the future.

The Bali provincial government will continue to assume the responsibility as the
administrative contact for the dissemination of this system. By gathering the information on
potential locations of each local government within Bali province, we can expect that this
system will be introduced to interested local governments. By disseminating this system to
a wider area, it will also contribute to the promotion of the renewable energy as encouraged
by the Bali provincial government.

In addition, the Tabanan regency, which is the implementing agency of this project, will
continue to provide administrative support to the operational organization of Jatiluwih
village where small hydroelectric system was introduced. Due to this, we can expect the
sustainable maintenance of small hydroelectric system by the operational organization of
Jatiluwih village. As a result, this project in Jatiluwih village will be a model case,
furthermore we can expect that it will be possible to appeal to other rural areas in Tabanan
regency, and other regencies.
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4. FUTURE PROSPECTS

(1) Impact and Effect on the Concerned Development Issues through Business

Development of the Product/ Technology in the Surveyed Country

Since this project aimed to install a small hydroelectric system in the irrigation system
within the designated area of World Cultural Heritage designated by UNESCO, it is
necessary for this project to make considerations to the achievement of conservation
purpose such as the landscape. For that reason, after repeated discussion with the Tabanan
regency and the Subak, the color scheme of the installed waterwheels was made into green
so that they adapt to the surrounding landscape, and the shed which protects the control
panel is also built to be in harmony with the surroundings. With this in mind, we were
able to install this system without ruining the existing landscape. We also submitted a
report on the landscape and cultural considerations as requested by the Ministry of
Education and Culture and UNESCO during this project period. After that, a UNESCO
team visited the site, where they found no particular problem, and we were told to
continue the maintenance so as not to put pressure on the environment.

By promoting the introduction of a small hydroelectric system with less environmental
impact, we believe that we are not only contributed to the provision of electricity to rural
areas and remote regions in Indonesia, but also contributed to the improvement of the
renewable energy ratio, which is the current focus of the Indonesian national government.

(2) Lessons Learned and Recommendation through the Survey

In disseminating the small hydroelectric system, how to suppress the initial investment
is a major point of concern. In Japan, there is a subsidy support policy from the national
budget (50% government subsidy) for the adoption of renewable energy where public
interest parties such as irrigation associations are the project entity. The introduction of this
subsidy policy has accelerated the planning and construction of small hydroelectric power
stations.

If there is a subsidy support policy from the Indonesian national or provincial government,
it will boost the dissemination of the entire renewable energy technology including small
hydroelectric generators, and it will be possible to further contribute to solving the local
development problem.
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ATTACHMENT: OUTLINE OF THE SURVEY
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