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1. TSL-E-001  Minahasa-Gorontalo Network System Diagram

2. TSL-E-002  Tonsealama Hydropower Station Single Line Diagram for Existing Facilities
3. TSL-E-003  Tonsealama Hydropower Station Single Line Diagram for New Unit 1
4. TSL-E-004  Development of Hydropower Stations on Tondano River

5. TSL-M-101  Arrangement of Scour Gate

6. TSL-C-101  Layout of Existing Intake and Scouringway

7. TSL-C-102  Layout of New Intake and Scouringway

8. TSL-C-201  Layout of Existing Penstock

9. TSL-C-202  Layout of New Penstock

10. TSL-C-301  Floor Plan of Existing Powerhouse for Unit 1

11. TSL-C-302  Section of Existing Powerhouse for Unit 1

12. TSL-C-303  Floor Plan of New Powerhouse for Unit 1

13. TSL-C-304  Section of New Powerhouse for Unit 1
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JIS

JEM

MEMR

MVA

MW

PCB

PLN

RKL

RPL

RUKN

HEE S

Analisis Mengenai Dampak Lingkungan Hidup

(Environmental Impact Assessment System)

Badan Lingkungan Hidup

(Department of Environment of a Local Government)

Biological Oxygen Demand
Chemical Oxygen Demand

Dokumen Pengelolaan Lingkungan Hidup
(Environmental Management Document)

Dissolved Oxygen

Gigawatt-hour

Human Immunodeficiency Virus
International Electrotechnical Commission
Independent Power Producer

Japanese Electromechanical Committee
Japan International Cooperation Agency
Japanese Industrial Standards

Japan Electrical Manufacturer’s Association
Ministry of Energy and Mineral Resources
Megavolt-ampere

Megawatt

Polychlorinated Biphenyl

Perusahaan Listrik Negara
(State Electricity Company)

Rencana Pengelolaan Lingkungan Hidup
(Environmental Management Plan)

Rencana Pemantauan Lingkungan Hidup
(Environmental Monitoring Plan)

Rencana Umum Ketenagalistrikan Nasional
(National Electricity General Plan)
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A v RRUTIFIE o7 T~ K IEEFTSIE T mEfR A W1 Tavcs hOWR- R

F1E ooy LR - B
1-1  HBZEII—DHRREFEE
1-1-1 RRELBRE

(1) A v FxTT7TEBEOEFLHLRD

A xRy 7E (LR, T4 [#) PLN OFMIFEEE)E (EHENm) 1% 2000 40 80,884 GWh
75 2009 4= 115,403 GWh L 43R 4.3% CTHAM L T\ 5, AT PLN 2SR EHEEE (IPP) <°
HZEIEDHEEA LTV 5% /81T 2000 4E0 9,135 GWh 7> 5 2009 4£(2 13 36,169 GWh (ZHIN L, =
D 10 T 4.0 %, HERT165%DMNER->T WD, £, BEREAEE (HFEZKRL) X
2001 £EHE 25,00 21,060 MW 7> 5 2009 4E0D 30,360 MW (IZHINI L TR Y . 2D 5 5 IPP DI ERIHA
S 4,720 MW & 15%% (5 TV %, 2003 47> 5 2009 4E1Z 5T T O %A & O FEFER OERIX
#135% T -7z, 2009 FDIFFERMHIOFIEIX, KT 11.6%, ) CAMMXT, ARKTI, A
& k7)) 289%, HAZ—E L 85%, I /NA 2 KA 7 )L 243%, #HiZ 1.4%, T 1 —F /L 9.8%
J OV IPP155% & 72> TN 5,

(2 A7 U= VEIAE OB TR

AT T = IMOMER~ T Rz & 325 I F AR OBIRE (T P%H) ORE
FIHIL. 2010 FEM T, RISERMA R 272 MW, EMFEEE I EN 1,039 GWh Tho7-, 3
TP R T BEE T 5 T m 2 a N DOE SR L 2011 4F 11 H 27 HIZRHHER S 1L, T DR,
2012 4F- 8 HIZIFH T BRI 2% 2 7% 388.6MW [ZHAMN L 7=,

# 11 A7 0= BIEMXORBERMEE L V— 7 Al FEik

2010 4 2012 4= 8 A
St - du X adlRE] | 7Y - da X aEl R
FE A = 272,084 kW 388, 666 kW
v — 7 At 184,221 kW 247,432 kKW
FERRAE = 1,039.7 GWh -
JCEE B 901.2 GWh -

(8 : PLN Wilayah Suluttenggo KX VA &S5 FT)

2012 FEITBIT DR ERIEOMRIT. ARk 12.8%, HEIEE 20.6%. K ITFHE 13.6%. T+
—PILITE 24.9%, IPP DF 4 —FBILIKE 281% L > T W5, IPPHLEDL LT 4 —ELIKE
NERD 53% % 58, BRZ. IPP OF 4 —BAREBIZRKXLEHFEL TWEDONR I F Y RE DK
BThHs,

1-1-2 BAREE

(1) EArEtE

A ¥ FRTTBUFIE, 2008 4 11 HIZIHEAHREI~ O 2 B U 2 E 5 E i & B R
(Rencana Umum Ketenagalistrikan Nasional: RUKN) %33 L, 4%, KJJ - % Gie A e



A2 B RS TR bt T T~k S AT A e B1E TRV 0N R R

TANF—ZiEM LZBRERERET 2 L Lic, 29 LciiE 2%, BRI A H# LiE
59 A CHEREETRNLX—2ANEMTE LKA O=—ANEE>TND

(2 AT U= EILEOFTETH & BARFE

LTV HIKOFTEETH (2010 - 2020) %% 1-2 ([T T, TP REOBENLZFRIL 2010 FEFEL
TYX Y - NUHR L RSO 76.1% TH V. 2020 4121 98.2% % HIF L T\ 5, B EWH T
THHEINOOHDLHDOD, RIZ~F FHANTHIEENREAEL TRV, REMNZRE AR D
VBB E L 725 TN D,

#1-2. I P RHE 2010 - 2020 DOFEE TR (2010 FEERD
2010 2020 4

N 2,265,900 2,426,800
wEILFR (%) 76.1 8.2
SEBE )R (GWh) | 901.2 2,267.3
HIET) (MVA) 467.6 776.5
TEFE 408,651 563,291
JEEE (GWh) | 1,039.7 2,556.2
£=9E /& (GWh) | 1,005.1 2,471.2
FTNENEHE (%) | 3.3 33
FlEEHE L (%) 10.3 8.3

(H# : PLN Wilayah Suluttenggo)

FREFREPHNCESE . PLN I ERMRE LK 1-3 LK 1-4 OBV FEL TV D,
# 1-3. HERMAFEEIE (X TP HIX)

FE BT ik Fe 1) RIEAEE | e TAE BUR
1 | Sulut Il/Amurang PLN R 25 MW x 2 | 2011/12 BT
2 | Minahasa GT PLN 77 A 25 MW x 3 | 2012/17/19 | =T
3 | Talaud PLN R 3MWx2 | 2013/14 A
4 | Sulutl (FTP 1) PLN R 25 MW x 2 | 2014 G
5 | Lelipang/Belengan PLN /NKT) 106 MW X2 | 2014 G
6 | Duminanga PLN /NKT) 1 05MW X1 | 2014 GANL]
7 | Kotamobagu | (FTP 2) | PLN HZ 20 MW x2 | 2016 G
8 | Kotamobagu | (FTP 2) | PLN HhZh 20 MW x2 | 2016 G
9 | Sawangan (*1) | PLN K7 8 MW x 2 2015 GANL]
10 | Amurang IPP R 25 MW x 2 | 2013 G
11 | Tahune (FTP 2) IPP 77 A 8 MW 2013 G
12 | Lahendong V IPP HZ 20 MW 2014 GANL]




A v RRUTIFIE o7 T~ K IEEFTSIE T mEfR A FLE TrVxs FOER-RE

13 | Sulut I-Kema IPP R 25 MW x 2 | 2014/15 A

14 | Lahendong VI IPP Hi1 2 20 MW 2015 GinL]

15 | Tahuna IPP A 3 MW 2017 A

16 | Sulut (PPP) IPP iR 55 MW x 2 | 2018 ot
Al 539.7 MW

1 (*1) : Sawangan (X k> &/ KFRD 43K H OKIFEEFE L TEHE STV D,
(182 PLN Wilayah Suluttenggo)

% 1-4. BEREBMHEEE (T02 ¥ oK)

b BIEA BRG] Fe ) WA E | B TEE BUIR
1 Gorontalo (FTP1) PLN AR 25 MW x 2 | 2012/13 T
2 Gorontalo GT PLN A 25MW x 1 | 2017 ERE]]
3 Taludaa Il IPP KT | 2MW XL 2012 T
4 Taludaa | IPP kS | SMW XL 2013 ERE]]
5 Molotabu/Gorontalo IPP R I0MW x2 | 2013 HEITH
6 Gorontalo Energi IPP R 6 MW x 2 2013 2]

At 112 MW

(Hi# : PLN Wilayah Suluttenggo)
1-1-3 #HSBFRKR

1) A FxITEHOEL - A

AV RRUTEIL, v PR EMEOMREMITICAIE L TRV, HEk X% 5150km (2R3>
TW5, KIEDER 17,000 L EDOEA2 ORI TV LR TR b REREETHD, 1]
EDONFIEK 283 T AT, K 300 ORIENFAET D23 ORBRERIL, ¥ U R 45%, A
VH RN 14%, ~ R 7 RR 7.5%, A T 2 RE 7.5%, Z OO 26% L 72> T\ %, ZEN:
RERREZZET TBY, BATBHEOMERIABLNDKRE N,

SEFBFE L A—IZB L, 10 A0S 5 AETORZEEL 6 AND 9 A £ TO-ZEIZ, 1T
PIVTWD, hrBET IR IRETO LD N oF 20 (e 01 17 7 427 | H#% 124° 55
307 ) fHEOFEMEERRIT 2,342 mm, FHRIET 23°C TH D, RAEBHIT 18m/s THDH, 1EE
IFEFTY A N THER 598.2m, k& I THEER) 704m TH D,

AV RR YT EOIEIEFLIANETEAT 72 B0, T AP B0 I iET 5
DOBRIAT T =N TH D, MESIE~F Fii (NAK40 HA) THY . MNITATERIIZ 2 SOl
L4 ODR LI ENDN, BEEE (X - X T RiEE) KOEICHET 2T 2Zn
MEFEREET DR T TV - T RUREZRS MG 2R L T—RICI TG LA T
W5,



A ¥ RRUTIRE kT T~ K EATSUE § Il E I A FLE TrVxs FOER-RE

(2 EFERRE
1997 7 A7 VTG, A4 2 RR T BNIX IMF L OAEIZESE | BRI &
%W%@u’%ﬁ%Lﬁﬁémﬁbto&%HA%%&Uém®£EM 1B NV DYER %15 5
& LT, 2001 4E1Z 3.6% T - 7= R RIL, 2005 A LLME 5% -~6% 5 & iEmk L T\ 5, 2009
FENII R A - RFEOREBEZ T =L DD, 46%E V) HLERE W ERE R 2 HEF L, 2010
13 6.1%. 2011 % 6.5% & W 9 BB B R R 2 iRk L 72,

A KRR TEO—N%7-0 O GDP 1% 3,494.6 KL (2011 47, 1ER) TH D, 2011 Fi2 THEH
BAFEINE « JLR~ A2 —7"F » (MP3El)] MR I, BEJEICA 7 T8 THERE S L7z
[EIJEE 2 Rk DA S Sz, W77 0 Tlik, 2025 4% T2, 4 H GDP % 2010 4Rk T
6 RIS, RO 10 KRB KREE 25 BIEZ BT 0D

A2 R TEICEBIT 2R FERHE (GDP H#AkEL, 2011 4FJE A o R T HUFHE) 1%, g
(24%) . EMKPEZE (15%) . B - BTV - fREFE (14%) ., JL¥E (12%), &% (10%) ., 4@t -
AREEE - P—E R (T%), & - BEE 6%) E72->TWD,

() LA T T = TN DR FRIL

AT T = MT, HeEomna 7 ZIFofMic, KPER, T+ (Frn—7) 0F Y ATk
EOFFEIOEME LTHA TH D, TOHIT, MOFLEHEZ ED D I F AT IENAD>TS U K
X T ETHEROEHRH-IL TH 7=, UL, 1990 FRICT FOMks A 520% L CLk, RaITfEm
[ TH D,

—, KEENEAT, ~F FHE by Ulid, o EMEE s LT8R LTS, Zhifk
ST, KEMTELEA T, B, ., B2 EREEIN TS, MEO~TF RHiZihRICT
T MERAREE RS, IR A T OMEME U TRICHCK NI ARDE WD b ifF
%, BULBHRICHIEAREE > T D,

AT T = IND NI, 2,265,900 A (2010 F)TH D5, MAOD S B K T71% 0 F U A MEHET
HY, A AT LEBENERDA > KR T EHTIIFIINE R GFIETH D,

Fo MOFE A ENUHERETH Y | FHIAR SN TNV D720, SSlE 2 EDWEN HILO,

1-2 HREESHRHEFBOER - BE
A YRRV TEOE BRI TIE, IR AHEICE T 5 K EEENI R L& G~
DEY A b BERFB L 72> TEXTEB Y | 2008 4F 11 AIZIEA MBI ~DlisHe 2 B L - [E5E
A BRZEEE (Rencana Umum Ketenagalistrikan Nasional: RUKN) #3£ L., 4%, K7 - i a4
AR RNV X —2IEH LI-EBRMER A Bfs 5o & L,

—J. Mg T TR EIIE N X 2 iMEKIRE T D X N OF EFRICALE L, FER
HAEREISMW 28 LT\ 5, 1 5HITH T 444 MW 722235, 1950 4EIERI L2+ > RR U 7 [EHIE
HHIR O R S iR IR EH CTHY . THETIFATHRA~OBHHGICEER2EH 2 R LT
TTN5,



A2 B RS TR bt T T~k S AT A e B1E TRV 0N R R

IO T T 1 GHEOKE-REER - KEEE T 1920 FI LBLR OB R FEEITIC R S v/
%, 1943 FFICIH H ARFRIC L BIEHIC R SLT2ik i CTh 5. NW$®E%$%%%#%%%
EDRIE L TWD A, KEL, FEEMHE, KIEERE 70 & O E B 1T Y OF %ﬂ%&%@iiﬁ
MENTWD T, BN ER, B0 DOREMEMET L, 802 0E TIEASEDORERE %
B2 2 & BRI /2> TV D,

OV TR, A4 RRUTEBIFIE, b7 7~ 1 5O EZ = L. Bk L
MHDOEBREXD Z LicLy, kAT U= v RFEICB T 2B NG OLE., BLOBEGFET 1« —
BAREOARENE I Z X 5 = & 25 L, %@Eﬁgﬂjék’_/)b"(fﬁiﬂi?ﬁf\%ﬁ%(ﬁ%ﬁkiéi%}
EEE LT,

735, AR, BURFOFTEHTRIY Fpk 24 LB T — RO (B L% —HA -
HEFYE) | O—RE L THAERMAELFZMT 200 THY , WHAEP/IMeEEOEN T -
B OTE A & B & L Ckat st 2 it 5,

1-3 EHAEOEEER

HADRBEWH T, ANMBRORBEERA > 7 0% E2Bm LU TA v R T EOBRIZK
ELHFELTEE, AV PRV TEHICE > THRITEKROEHETHY . HERIZESTHA v FX
U7 BN R KRFE OB O 5 TFEH & 72> T 5,

TR =TI BWTIE, AEESW 128 C T, BIARENEAN Y v U « NEEZIZT
HELT, SHOBIMBESI L OGEHEER FOT-0ODOTEZIT-> TV A0, BT A DHEH
PO IRNEBIFROBRRICH L THHELITo TV D,

KB RBE N OAT T = BB T D0 ERITFR L5 OEY TH D,

#1-5 BOE OB ) - AEE /) D FERE

WM SN AR T M 4 B
2007-2010 ‘ \ JRIBE « =R VX —IEIRE
wigRE | 200200 | AR T KA Y | AR F R
AN 34
FHRKNBAFEDORT v v L
<« P P A MTOWTHEIfrm, BREE
2004-2005 %§§§;i§b77/ W, AR - e R R L
" BN AT LT~ AR —T T o
BRI BT A A DIKE,
RE )~ AT VRICBTHKT), H
SRVESEN B RKIRH A EDa—HLD—

WL FINF— T KIRIEA L7
2008 47> 5 2027 4R F TD 20 4
W& 5t% &4 2 EE N O ER
FELTAR D PR G0 DR E,

2007-2008 | AT 7 = o | fic i ma R B 26 S A A

ANHC: 2010 4R 14, 2011 4R

REIEEIN 2010-2011 | KA BAFE OfEtE = — A (ERINHE) 1%

(#2<)




A v RRUTIFIE o7 T~ K IEEFTSIE T mEfR A

FL1E TaP= bOE R R

AN | M = M 4

RS

2004-2010 | 7~ K HIBVE AT IR 23

AT T = INOMNE~F Ko
O 20km IZA7iE T D BE D 7
~2 R HBGE EE ATIC HIBVRE 7R
A (]9 20MW) A HR%, fith
FREE%E : 58.66 f& M

2006-2014 | W2 H K IIFRE T AR

TF=MNTH T )N o &
T — W2 BT KR
BT (Z LKL - §F 86.4MW)
T OVBE I 5 i A i 5 2 A,
it G- FREEEE - 260.16 (B

2006-2013 | 7 N5 3 KT EE T R

Ex~< N 7MW\ T, K3
BT (EAVIAAZ - §F 154MW)
Ko OVBAEL s B AR A i 4 A Tk
5 [REEAE - 276.42 {(FH

1-4 b FF—iEBNEIM

BIEIR, MOmBIERIC L5 ot 7 T =KD FEEITIC B 2 FHEI3 A S 220,




A 2 WHRT R bt T T~ kN SRS A e B2w Tav=y PERYE R

B2E Joozy FERYSEIK

2-1 FAavxH FrORREEE

2-1-1 #8#&
17'7Iv%4t*ﬁ0>3f£l: (T AATHIX, Fo o affiX, AT 0z UPRHIX) OE RGO
- HERFE BRIX 2003 4F1C Wilayah Suluttenggo  (IH Wilayah VII) (Z#E& vz, I T HIX & =
mx&mﬂt@ ﬁ+mi2mﬂ£mﬂ27a 150 KV iEEMR CTRMER SNTZN AT T = VR
X EIIRTEASINTE O, AT EAPIR S TWHRN,

BUE, ST THIKE F o 2 o fiKORE
IR THEEHINTWD, £/, FHIX DK

5 a% i 1% Wilayah Suluttenggo %% @ Sektor Minahasa
KEERR. AEDT, BERITAER ST EE AT

S TW5H,
GENERAL MANAGER
Note: ‘— Technical Audit
TL: Transmission Line
Int;ErBIZ(IjAOLdeit Administrative Audit
DL: Distribution Line L
Financial Audit
I I [ I I |
Manager
Manager Manager Manager Manager Manager Manager AP2B
Planning Power T/L & D/L Commerce Financial HR & CRC Minahasa
and Service Branch
I
I [ [ [ I [ [
Manager Manager Manager Manager Manager Manager Manager Manager
Manado Palu Golontalo Kotamobagu Tahura Luwuk Toli-Toli Sektor
Branch Branch Branch Branch Branch Branch Branch Mihahasa
2-1 PLN Wilayah Suluttenggo O #H#[X]
SECTOR MANAGER
I I [ I |
Assistant Assistant Assistant Assistant Assistant
Engineering Operation Maintenance Financial HR & CRC
Manager Manager Manager Manager Manager
I I [ [ [ I
Bitung Manado Lopana Lahendong Tonsealama Tanggari | Tanggari Il
Diesel Diesel Diesel Geothermal Hydro Hydro Hydro
Plant Plant Plant Plant Plant Plant Plant

—JF. b T T =KNREIOER -

R I DR FE

2-2  PLN Sektor Minahasa @ #H#%[X

HEFFEERIX 10 4 DR B TiTh it TV 5,
BTN DDOXIEAE T, 20 AJIZE 30 M THEBMREBFZIT-> T\ 5D,

A D SRR



A v RRUTIFIE o7 T~ K IEEFTSIE T mEfR A B2y Uudzs MR &R

B IR AT THE TARE E TR
(BS54 + XIE164) (B34 + XETHR) BE1% + XE14) (BE2% + BREF24R)

X 2-3 &7 T~ AKIFEEFROMERX

2-1-2 BiffiK#E
Fov T T KR EATOES « HERFE P, MiEEEATO THEE & ERHIEE A EY L Tn D
512 iE, BE 60 L EICH » T, AKIKEHOEE « #ERFEHE T CX-EBRZHY . HiEA

e R ﬁmﬁ%®ﬁﬁE#*E&%$%®ﬁ~ﬂﬁf~w%@ﬁ’%M#ébﬁ&&%%ﬁbfw
Z)o

2-1-3 BIEMEER - #4
BT 7~<KIFEEMIL 3 BOKE - BEEEAHTH, TbiEFR 2-1 1T L) ITEFEFIC
BRI,

F2-1 brvT I=KIPEEDREERE

1 5% 2 % 3 S
TE LB 4G 1950 4E 1970 4£ 1981 4
AR A = 4,440 KW 4,500 kW 5,440 kW

T T~ K FEEIT ORI, FEEFTHLE OS2 R BLEB I 2 BT, AR R
RAFRIREEZ R > T D, UL, 3 SHEOER G HEEIC 30 UL LA L, JE&ESRESIC
L0, ZNHOBERM, BRI ERE K O EOfFHENE « ZatENME T LTV 5,

Fri, 1 5H0KE - FEEH « KIEEAE X 1920 12 I IBLR O BF R BEATIC R S 7=, 1943 4
IZIH B AREIC L BIEHICE R SN2 H CTH 0 | 1950 £ 05 FEEIRBIAA) & ©BEIC 62 A3 L
THEY ., FELENE LV, KEOHEEMIZ. 2008 FEITEHOIENFM S, EoWER T T
IIASRORREA [IE 325 Z EHEEIZ /e > TE TV 5,

1 S5Hd JOFTAILERE O BRIZLL T om Y Th 5,

(1) /KE (1 5HH)
JKEIE 1920 421 H ARFEWNICIEMT DAk E £, b7 I~0MEBICE LY THEM B
2HbDOTHY, b7 I~mTICREREFN2INTZH DO TR, TOERIZLL @Y
Th D,

() HE¥EH Escher Wyss & Co. Zurich
(b) HUEEE 1917 4¢



A v RRUTIFIE o7 T~ K IEEFTSIE T mEfR A B2y Uudzs MR &R

(©)
(d) EREE
() EMIE

NLER T T L A KL
93.25 m (X4 #IF%3E : 114 m)
5.8 m%ls (CYRIHEAT : 7.2 ms)

(fH ERELD 4,440 KW

() EREERE 500 rpm

7 X 1960 IR SN THITEICE - TE Y, REBIFFEFIT LV, Lo L, KEZEIMEN
=, KEROFDRAO RHN S, T2 ENEE LUy,
KENTIZERICERRLEINE L, S TMELMENRLRENTNDS, S THRHLE~

VAR VIZITIERE 20mm DIRENE G, WK E TS

HA R_— EERAE Oz 35836 X OVUKE#EE AR X, Mt & LT/ Y —RA&HT 5 IHA
IRREEDT= D, 7Y — AT <, 400 Uy RUVIZERHBE SN TEY, KE=E
W DOVEZEBRBEC T~ D KE DIEYRIK & 72> TV 5,

F7-. AARIIBIIC L VIRANE Lo 72720 2011 £ 1 AICED Bz 5 7-1E0 Th D,
L2rL, ARFRIFKEOER] CARESE OREI SICHRMA T 5 TWDH 728, HEKBENRKE L
o TWAZ ENFEIND,

— 5. KBRS RS KX OYMEREE 1T 1996 4RI 2 BT,

(2) FEEHE (15

B 1920 FIZ HAERNICHEM T SN bORZOEEEH LTS
WY ThHD,

(a) REEH

o TOMERITULT O

General Electric USA

(b) HiEE 1917 4F

() X AR R e R (ATB-12)
(d) EREHLD 5,550 KVA (4,440 kW)

(e) EMTEE 15 kV

f % 0.8

(9) EREIEERE 500rpm

(hy JEIBEK 50Hz

W5 DA — =R — VI ORRERKE R DM & FEEME E - ERITRRES I LD ik

MIMNIRIE L TR, HEEIAFE LKL TLTWS,
#2-2 b7 T REEOMGIRDUE L
5 2B 3BT
2008 4= 2008 4 2005 4 2009 4=
e fiE% K AR & W] U IRE
I - AR U 0.15- 0.4 260 - 520 750 - 900 1,500 - 1,800
(MQ)
REHEIT (V) 15 kV 6.3 KV 6.3 kV

1 5RO FEHETEIT 1T 15 kV T 5,550 KVA D FFE

He > w]

e LTI ICm <L iR RIC K2 HiksF

EMNEL o TS, FHE, 2008 FEIZHKEFH K E TV D




A v RRUTIFIE o7 T~ K IEEFTSIE T mEfR A B2y Uudzs MR &R

—J5. FEEMIEE ORELNE L, HBICHENSEAEL TWD, R, BEHEEE
WX IBR TP S O KRB 7> TV D,
(3) FEHEZEIEZR (1 FHH)

1 5RO EEARERT 1972 8T BEIC 40 DL B ST b, ORI TO@EY Th
éo

() BE¥EH ENERGOINVEST

(b) i 1972

() EMARE 6,000kVA

(d) EMEE 15,000 /30,000 V +3x2%
(e) JEASJEPEEL 50 Hz

) wEEX AR M

(9) #EMmHR Yd5

(h)y BEREA L E—H R 7.7%

(i) WHERE 16 v

() Ak E S 27 b

Ao ORI R RS R 2 R 2-3 1R T8 Y | 1 SHEEEAEROMEMEREME T LT
60

# 2-3 1 ST EAE IR O MMM AR R

Energoinvest 8 1 SR BN EAR
. E — ———
1072 FE 0 e WA T
MR B T > 30 kV 21 kV 40 kV

e or e b . HEEEEETIT 40 KV £ TULEIEST, EEEERNE OGN D
L TWBZ ERBAEIND,

F7o, AMBURA TITIMIRAA R S 5 1E0, REFHHEEL TV D,
—Ji. 20 3 SREOEEEERITITI O U 2 7B RO B A E STV D
3. 1 SO FEEEGITITERE SV THRN,
(4) FriElE
BIfE, 1, 2, 3K SHOFINERILT X TRD 2 BOFNEEGEN LG I TV 5D,
(@) 200 kVA. 16.5/0.23 kV FTNAEESZ: (AEG )
1 SHEDOFEBMRIF A EIE LTV D,

(b) 160 KVA, 15-20/0.4-0.23 kV FTNZEESE (UNINDO )

1 SHEDO R BRI E 721X 20kV BLERZER & LT 5D, 1 IRAIOEFRIZFEIO X » 7]
BRIZEY ., 15kV & 20kV 2NBINTX 5,

B, hoETIREFTOTRICHD X BV -l BEFTOBUK AR ~DEHEE L D
DOFTNZEEZRN BT T\ 5



A v RRUTIFIE o7 T~ K IEEFTSIE T mEfR A B2y Uudzs MR &R

(5) il - PR ERTE (1 FHEH)

IKHL « FEERE O ERRIINERTE O 7 Fu Jitas L wibhikER 2 HEH L T s, 2fmicsibn
HATEY, BEAAL v T, FEREXGHESRL OB OBERR - BRI X0 Hl#E - EH s
EIZXfEE R LTV D,

— 7, RAEMKELSRIIIECRIE O TH 525, EWIIITHEE SR FEE S TR Y, IEFICH)
VETHZEDRHERINTVND, L2L, ZHFREFIEINTWATZD, PIEADAFIZITE
AR

(6) BRI
BRI OHEERIT DC1I0V Th D, EEMIIZ FHEICHESNTEY ., 1 S 0oZEEMIX
2011 Rl SN 1T Th 5,

(7)y Bukp w7 —h

TRPIEE S b 2 FIOBEKIEE S — F A RSB SR TR D | 0K O RTE O 10 % &
IR BT D5 — F Th %, ZOHREEUTFIORT,

(@ 7~ — bk ATA4 RF—h

(b) iFEH 2.500 m

() A%E 0.800 m

(d) *& 1

A K& % 4 )7 2 LKEE

(@) BAPAJTK FEhAE L M 2KMY

BUETFEI R B2 FVXBHPARD 8% L TR Y | B ORITEREEZIT 5 Z &N T2, £/,
7= N FRANIERIE ., B EE2IT o Thenicd, FIRLERPEE > TWD, 77— Ml
HIZH EWAHERE L, BUKAND EWAHRA L, BEFT~BRWALTWD LHfEREND, b
R T O HERD SRIE L e > TR Y | RIREATIZE DL Th oW, b /7 JIIRHUK
FATITIS b RIRRICHERD 3 A TV D EHERR S, W& 7 — FOBENLE L EZ D,

FHE1-1, 1.2 EH-x 7 — OB ERT,

FHE1-1 fRbrkx 7 — FBAMEE FHE1-2 tRbEE 7 — N RO ER



A v RRUTIFIE o7 T~ K IEEFTSIE T mEfR A B2y Uudzs MR &R

(8) Huknm

BUKADOFETCIILL T O®@Y Th %,

(@ Hukn
e 2.500 mx 2 [
PRIE 2.85m

by A7 Y—v
iZZaN WA= 7 Y — >
H & 35mm
B 1
Eal 6.000 m
ERIEL = 4.300 m

HHBEBIEE NSO T U U 2 LU, BOBUK MIHERARTENL L D L BT
HICEVBUKOAZ U — ORiIHE CilaE &L, BREETTH, A7 U—U "R RN bie, A
7 V= DIRBINRET D, REOREENEND,

%kﬁm%QﬂQMWswk% RO A7 U — @l (V)IiE, wRIRTEBY . 1.382 mis
L7 R R i E 1

V. =Q/A
=19.7m%s /(25 mx 2 x 2.85 m)
=19.7 m%/s / 14.25 m?
=1.382 m/s > 0.6 m/s

22T, A A7 Y —ramimEs (BuUK OB Es) omifE

BERk UK 0 OB D mfEIEL. BUKEIZH /NS Wew, A ZINT 272 EOXRSLE L E
25, Flo. BERRBUKPIZIZAKE L (IE 2.5m) ARETE D LI R>TW5D, BUKHA DOHLIEIZ
B Bl A% L EFET D UNEN D D,

FHE2-1, 2-2 \ZHUKHA OB A <,

BHE2-1 HukA CEHIAEZKA) BHE2-2 BUKAOAZ U—
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(9) HUK O BREERR

o Z 7MBIORZ )NCIEE, AT AT EFADELFEL, BUKOITFIZ/>TnW5b, B
EIXM oI R EROEEM 2 BEEAL, ST A 7414 OMEEEEIT> T D, Bukd
O FFRANCIE, o F 2 NEREMT 5 TR T A T A A e A OBE A RE S, e Lok T
AT FHAZANINTZVEIRL TV 5B,

IS ERICH D BREERR(E CTHLY E2S L7 BERNBUK DIZRET 5, BUKk 0 TOEEIOFEEEIT,
FiIZ{y bR L, BE=—)L, B, KERETH D,

ZOEFMBEE DT BUKA A7 Y — A [EE X RTEkE T RimRE EREE ST ST b,
B OBREE L., AMBIZEELTWAS DD, Hx DOREIEEICITHEES BE L TWD,
FREESER (343 BT, FREMEOE I —RMIZiFd 5T 5, 1B 2[F, 6ton hT v 7
2 BRIk oTBLCWA Dt Thote, b T v 7 ~DBEBPIALNEEIIANTI TIT-TEBY ., 4
ANTL1EREID D EDZ ETH T,

BUKEOOIEmE, A7V —COFFIIELE, BRERIBOFEFRGLEL D, F-ERLEOE
EMWEBO-DICL 2 ARXTORBENPEE LU,

BH 31, 3-2 [ZBERRPREERK & L S BT 2R T,

BHE 31 PEEBPREER HHE 32 ML Sz BEIF

(10) 8RS (1 1K)

BRAE T 2 BAKESE IR 2 MG SO0, 1 BKESRE R OMERFE ERHICPAE S E 5720
DLEDOTHD, o, 1 5/KEFRORFRICRGARSELIRMTH D, TOMIRIZLLTOEY
ThH D,

(@ M2 2.300m
(b) =k KIEXARZ 7T 4507 (BREGERTSEERT &)
() & 15

BHEEN OO T U o 7 ud, B OSKE R ITFHAK IV T ORI LY BERENT
RV, BRBTLKESHEOEFICAEDOE, BRERLEHRTILERHD, £/2, 2, 3 SAKHIC
LDRELATVRNDE 1 SEREROMREHNTEL L), . ROSKERELRITVWEDOELE
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WipoTe, BERR 2 SEERICIT, . BIOBERPRESNLTND,

BE 41, 4-2 \IZBMOEE TR ERT,

4
put
>
|
5
%
3
%

HE4-2 1 58E7Q2)
(11) AKJEgRE

BLOUKEBRE 13, 1950 FFOEERBIAA LKA St 62 25 L T\ o, ERITSE Tk X
OMEFG LY Ny MESGIZEVEIEISNZIBRO b O T, BUED T TH 2 EHME LT O
RIEFIETH D, BFOKESRE OERRIZLLTO®Y TH 5,

(@ B WENE (VY MES)

(b) A% 2.300m - 1.600m - 1.300m

(c) #& 1%

d) IEE # 150m

(e) ®XEIKIE #) 114m

(H FEHHE !

(9) AXFHRE 8mm, 10mm, 12mm, 15mm, 20mm

AT, BRICEA2REOMMBHL NN, FHEENLOET U 7 nid, B
ITHELELTOIT 3 FIT—, EDOBERER Z1T>TW\WD, Fo, SREFRFELOEX]D § 45
BUCER L, IERILIZED TWDER T D D2 b, 7272 L, Bk 1 SEEFRMER TE 20
7o, NEHOBERZ N TRV TH S,

1) BiHMBIER A RS R

BIHAME A ORRITROEY TH 5.
) Uy MEGEOB R, WA ZERZ T 6N, (BH 5-3,5-4,5-5 )

FRERNERD U Ny b~y FOER « BERERDUITHE TE R0, REOHD B HELS
FTHUE. Uy by FHEBENPEATHND LHERETE . FRRITIZY Ny 240D
AREMERH D, £, Uy MEGII#RE ERSDOY THEET OMEDTY, TOE
REDEIIIAKLAIDRALLT K TOHEREGDEIITRFIEREDPET LT,

i) ARAEAEFEE 2 SIRAKEF 2 Rz b s, (BGE 5-6,5-7 )

AT O/ F b KOMMRIE R E OB RIS LD | KEDSHER TS VIR
o TS, MREHOBEEIZLY . TR TIEIRWED, iEikF & L Tolies Rzt
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RVNVEREIC R 5> TS, £72, 7T PORNL h~y FOBAEBELY, (5H 58 %
)

i) BEEREN, BRICIVERRICR>TWDS, (FHE59 2K

62 FENFRIE L TN D 7, BRERBIC X 2 2ERMRIERNEATHD Z ERNbnD,
WERIXFREARIRICIR I N TND 720, AAEE Y DEEPEITL TS RIS, K
AN BN T, WERIEZ FE LTz, £ ORERITH%IIED 2) ([2Tik~R5,

— 75,2004 4 2 A1Z1E PLN RO TP 1 B/KEEE OMIERIE & & 07 % 52
i L. #HEE (No. 007. UKT. 006E. 2004) & LT LHTWVD, ZoHwEEIZ LiL,
O VFHEREIZX 0225 mm TH Y | FVEHEEMEITED 0,293 mm O H Y L 5
FERRE (2004 00 SAEBREE) THMEMZ D, @ FOMOEYIE 10~15 FFREE D
REMEFHAIND T2, REICHIESCERH 2 EOXRNPMETH D L5 TN 5,

B EH 5-1~5-10 (2B DK EERE 27”77,

HFE5-1 1 5/KESKELEN HBHE5-2 1 5/KESKEEIEX
(REFIL Y ERTmE R5) (=T 7ML FTiRGRERD)
HTHE5-3 U~y METFEOB A L IRAKBE HHE5-4 Uy MNEFHOBAE L IRAKHE
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F2wm TaTxs PRI &R

HHE55 Uy MEFHOR

G 5T ik TE O £ & KB

BE59 REOBEERN

2)  ARIEHIE

HHE5-6 itk FEROR & & AR

BH 5-8 R NOEERN

BE5-10 HIJEHIE R

KRB B THRIERNE 2 50 L7, ER R 2K 2-4 1R,

MERE OFEFIL, REHNARENZ LD LTEY | FHFHHRED 60 % LAT £ TR
LCWAEITH D7 72 JEBEROEITER 2D E W EEZ R LTS,

— A, S ORI 2D O TR S RERICEIT T 58, #EATAE L i

DITAMBIIR AR RICH 61D & 9 IRERIZR D,

SMBLERAT G R & BRUFRER R SIS 25 &, RRICEIEHRPBETH D,
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* 2-4 1 SKESREHUZHIERR

BAE | WEEIH [
il 0 (115% (-86'.%25) (ﬁ_éf)
2 mm 10 asa) (i) (L8)
o - (130 a2 (117
o 0 (it (152) (+0.07)

T AR O IR EHE & DI AR T,

(12) Fokig

BEfED 1 B/KETHMICIX, RI 7 b Fa—7F—=FRREINTWRY, RERT FHAO K
KEED 15~ AV DUTIIHOKBEPHZE R O A% LR TINS5 03, A% L7 — NIy, —J5,
2 5. 3EKHEIIIRENEROE FMICN T 7 hFa—TF—FRREBEINTWS,

HHEAEREOEHE L 7Y 7 TlE, 1 5KEO S, #MFEHHICRN I 7 v Fa—T745— D
RENELINZ, LrL, RT7 v Fa—T74%— bOBINREIIBEFEREEROT 285
KB UGEN M E L 725720, RFFEICIXZ OBMREILZED RN 22T 5,

BH 6-1, 6-2 [ZHI/KEER K UOSEEAT Pl OB 2 ~7,

BH6-1 HoKE BH 6-2 FREAT NRA
(IR 2 5B X3 S/KEMABKKEA. 25 . 357 b Fa—THF - NHD
FHRAS 1 B/KE A BOKEEE D) E ) L—NHRAANPRZD)

22 FRPzy kYA FRUBADOKER
2-2-1 BAEA 75 DERKR
(1) EE
~F Rifinn s b okt 7 7~k 13 EPT £ Tl, Tomohon— Tondano #&H £ 7= 1% Airmadidi F&FH @ 2

N—EBHY, WTNOER L EMTHESNATND, E666~7F FilinnbK 40 km OFEEEIC
H5,



A2 KA T IRE b T T 7~ AT BT E HHE E B2F TEY= PERYE R

ART7a Yz hORKEgEERY i%%ﬁ%%%ﬁlﬁﬁ%f%ODig 34920 b HLE R A G Tk
EEAIK 38 bR L R DN, B Ok LIRS RTEIT RV E b,

BB, N7 IREHOT N T AT — RO FEEFRETIE, AT EC—T 0BT
DI > TEBY . ZOBPITARE (BRHI~—2) OWFER 2 &b 5, Z OREOEITHTRD
HWThD,

(2) VEILERH

By TR T T = INCH Y . wF RTHOR, £ 47 km OMRICALE L, <2 b Ofir
BT THL, hoeT7 I~vORERL. ZOMGTE~OENEO DR SN2 E VD,

Ehy oy s —I L RO —IF TGN TS, 2T E— IR
JICA D& T 2009 FZFEM L TWD, 2T T ¥ — I F VORI T DM@ Y

(@ =>7F7L—r (30 b, &K36 L) 3H

by =7 FY—K, a7 Fr7Lr—r 40 LY) (2F

() —MZL—r (35 b, 2L, BUEDORKMVMEIT20 F=RE) 185

R, 7 L—i0F, 0ELERELTEY . EFERE LW, 2013 456 A 12 100
co 7 L— B EANTIE,

(3) Hih
B HEBE AT  OME& . I ONSARH S ORESATIE PLN & ofigilc L 5,

(4) BB

hot T T<KIEEHOFTNE I, 1 5FEM. 30 kV £EMR, 20 kV BLER) S ARG AT HE
ThbH, L, BUKADUELFE R E b7 7~REFTOELELE Y TEBBHIX, 20 kV BLE
WINDLZET D,

72k, FTNTEIZ =40 380 V X UMHIAH 220 V THES Sh D,

i

g%:
‘#

HMI

()

==
Z=N
ey

H

Ban IR EITHETIED D HEO, ST KV EHFTRETH 5,

2-2-2 BREH
(1) PrER L OHE

AV KRR T OIREFNANLET H AT T = BOILE, I F A REOETIALE T 5 O
WIAAZ T =M THD, A2 FRUTOAFERMA FREIZS ARV LITFERT) THY .
WER TR NI E 4 e~V 756 (BRI ) BIEET 5,

BT v IAZ P OMEO~T Rii (NAKI 40 TN) F TIHEATHIZEE 2 5] L‘(?B 3 P LA
EOERTH D, BEMOmAITEOS, EHFIMET L7 VB DI FTAE Loy
XN ZTUREREALTERY, B REEHITA, MAIITEEIIC 2 SOifiE 4 SDDR

XG50, BEEH (XL - 270 FEEE) KOWICEHE T 2an 2 mll (£ 275



£y RRLTHRE bt T Tk D RE S

W A

F2wm TaTxs PRI &R

LU EBRREET ORI T - BT RURERS MG 2R LTI

FEA TN D

AKGHE D kT T < KAFEEFNE b F W OINLE

DIEE 600 ~ 700 m O UEFEHFETH 5, BEITTIRWVAMIZ
HMRBTERL STV D

(2) =A%

T YHTTE

JII%‘B’\?% RHiAN 54 40 km dbE
IXBEE D BT

NRCVIEE AN

SMEITEEEE L Z2— 2B L, 10 A0S 5 HETONZEL 6 H0v S 9 A £ TOHERC

NIT

e BT I=KIEEHOLHO NoF 23 (AbkE01° 17 7 427
307 ) fPHEDERFBEREIL 2,342 mm, EHRIRIL 23°C TH D, wAEBHIL 18 mis TH D,

=T

B 124° 55/

#£2-5 bUXRBEBNT —F (2011 4F)

2011 4 1A |2A |3A |4A |5A |6A |7A |84 | 9H |10A |11 A |12 A
Sa===N
E;EE)% 152 | 385 | 226| 197 | 357 | 140 27 43| 217| 103 | 238 | 257
SN2 A R
(f;’jwm 221 222 220| 229| 23.0| 227 | 227 | 226| 219 | 231 | 23.7| 226
2;3@@@ 93 92 93| 92 93 92| 88| 87 88 | 92 91
TR 09| 10| 10| 14| 08| 11| 16| 23| 17| 09| 18| 16
(m/s)
?ﬁsﬂﬁ 77| 108| 103| 180| 77| 77| 93| 93| 77| 62| 77| 108

(HH . =7 FKET)
) HEm

ENIREITY A TR 598.2m, b F TR 704m TH D,

(4) KB

cov T T~ KD EBEIICHIVAT K EIZ 2012 3 HOMENTLO L I ICHESNL TS

() R 27 °C

(b) DO ¥EAFHAF & 7.03 mgl/liter

(c) BOD AWt ¥adEikE < 2 mg/liter

(d) COD fbrilER gk & 22 mg/liter

() 7T 2E=T (NHs-N) 0.13 mg/liter

(H MWiE < 5 mg/liter



A v FRTTIRE bt T T = RIS EFTSUE F A B2y Uudzs MR &R

2-2-3 REHSEE
2-2-3-1 IRIBFEETM

2-2-3-1-1 BEHEEE45Z253FX00KR—3R FOBE

K7y xr ME, BEFEOKIIFEEFTO IV ANE Y FETHY , KE, FEEE, KESESE ORI
e HICBUKODIEEZITO b DO Th D, FHELFEI L FR—FR MILLTFTOHED Th D,

(1) 1 SHEAKH & OV Rk o ST
(@) 1 5HEERH T 5,550 KVA (4,440 KW) 725 5,440 KVA (4,900 kW) (225
(b) FEFERRM JKHL « FEEREO BN L S 1 SR ERAE O -
(c) BIELATEH: IKH - FEEMEOTHIE D 1 SHIEIT 7 0 7 Ok
(d) BEEHELETE FEHEDO LA T U NERIZES 1 SHEREIT LR OME - T

(2) 1 BKESREDEH

(a) AKJEERE KFEBRAE & S8 RO - B
(b) BIELATH:  AESEOEHICEED 227 U — FIEREORE - B
(0 BMHETHE:  SEROEHICL b2 ) ULT AT ZOEH

(3) HUK I DYLE
(@ BuKOmE : 25mx2 M5 40mx2 FHICE®
(b) PHE AT : Bk B oyihg - dod
(c) PBAMER L5 - BUKA A7 U— ) BREERE, ML, LT/ — b ootk - B

2-2-3-1-2 R—R L BHRBEHEDIKR

Fot T TR FEEINE, ALAT T =N I FAFRIE S F MO T TIFICH Y |
ZONEITHIR 124 5153 218 L1 E 193 190 TH D, Frrv7 T~ KNFEBEFOKIEIL R
YE T, FoF 7 N ERR LTREFICIVAAL TN D, Funy=y MY A MIBAFOREEITHK
HANTH Y, REXAICTIHL TRE O, EREXKICHEL G0,

#2612, hrET ITVHOMERET — X 2T,

#2-6 BT INOEESRET —% (2012 4F)

] | 1&

A
JNE 1,878
LR 547

BE
i PR 0
HER R 0
IINFRHR 1
IIHERE, RECAA DI 1

=3
Rt o 2 —3 1

(H{#h - Kantor Camat Tondano Utara)
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2-2-3-1-3 {HFEDIREMSEEHIE - A

(1) BEEIESLH
KEEORFERBLIEIZD DDA » R 7 EO R ES %2 £ 2-7 (TRT,

2% 2-7 B B R AR

Regulation No. Regulation Title
Law No: 32 of 2009 Environmental Protection and Management
Government Regulation for the Republic of Environmental Permission
Indonesia No: 27 of 2012
Government Regulation Water Quality Management and Water Pollution
No: 82 of 2001 Control
Government Regulation Air Quality Management and Pollution Control
No: 41 of 1999
Minister of Environment Standard Quality of Noise Level
Decree No: 48/MENLH/11/1996
Minister of Environment Standard Quality of Vibration Level
Decree No: 49/MENLH/11/1996
Minister of Environment Standard Quality of odor level
Decree No: 50/MENLH/11/1996
(FAEER)

(2) BREEA-ALRE T

A2 RRUTICHIT HBRBEREGEMEI & X, AMDAL (Analisis Mengenai Dampak Lingkungan
Hidup) & PRI TS,

N T T KIREINL. A > B3RV T ET AMDAL HIERHIE S LD LIRNCEHF S b
DTHDHZ ENH AMDAL KR Z 13 T evo 7, £ Z TPLNIE No: 660/BLH/87/VI-2011 k>
Y7 T~ KN EBEHOERICET S ERESHES (DPLH : Dokumen Pengelolaan Lingkungan
Hidup) | Z{ERk L. 2011 4 6 HIZ I Y IREREE™ (BLH : Badan Lingkungan Hidup) Jm& O 7&GR
G L7, ZHICEESE, PLNIEZ3 » AfICEREE =2V 7 2%/ L, BLH (CEREE PG
# (RKL : Rencana Pengelolaan Lingkungan Hidup) # X OBEEE =4 U > 7 5tHE# (RPL : Rencana
Pemantauan Lingkungan Hidup) Z#&H L T\ 5,

G35 A DEREE KGR O T HFEIZ DUV CiX, [Government Regulation for the Republic of Indonesia
No: 27 of 2012 regarding Environmental Permission| %5 50 ScICHHFE SN TR Y | AR HGEN LI L
HIEE E L CIROEENZET BN TND

(@) FEEOEH

(b) REEH - E=X IV TDOER

() BREICHET LFEEHOLE

(d) REICKIEFTEEROE

(e) 7Kidt% 3ELL RITHE D3RR

2B, () MEICEET HIFEEEHOLEHEDO—>E LT, KHE « HELO NN ZET ST
WHMR, AKZvr Tl NOHIEIMI I < ENT, REIGENNREEL RIFTTHLOTRN &
N6, REAROEERFHIIAETH D,

L LZ2N S, PLN IZAFEOEMIZC L 2RIERVEL =X 7 L, @F OB T D5
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=2 U7 L&, RKLIRPL TBLHIZHEZITH) Z & &5,

2-2-3-1-4 RBE (EOATLarvExED) OEBkE
BRSO AN TR - 7V 3 L ESDREBERERE LT,
REEZO: uyr FOERE L
RBEL: BEDO b7 I~ KNIBEEFOY ~EY (KFEE)
RIEZ 2 - HIR K T3 BT DR

A2 RRUTEOHFREFEREICEI Y BABREIIMORIT CNDZ Enb, BHREMGD:Z
D OBEFMARIIRZBEEREO —HOTh D, DL, BB OREIL, T 4 —EARELOR TN
WCERLENRH Y, BREICERELEZ 5, 00, Pu 47 a3 ThHARERODEMD
ATHEME IR,

Y 2 OOREBERA KT 5 & ABR LITMEORKIEZFEHT 260 THLZ b,
BRE 2 |TH A TERBEIC T D AN Do, FB/KIIRENORIT, ARREICEKR 2 EZ K
FEL., £ AMEBECIHEAROERBINE LS LH D, Zod, BURTIIAER 1 (KF
¥) DO EMBATREEOEHWETH S,

2-2-3-1-5 Ra—EV4Y
BRIEA a— U JiER AT 2-8 1R T,

#£2-8 BEAa—v 7

Aa—v 7

TEE | ok R

BB H

1. BYensE

KEIHYL B- D TR R L ORGSR IC & 0 R HEH T 2 23 K
THR, Yavxzs b A NEBICEBA R S
W2 EnD, FRICLDREITEES LR, Ll
N HIEEBICKT 2 REEIINETH D,

IKE G D D A7a =y FTE, BUKADIKRMTON D, £
AU K B KEOBE(EITAE S huieuy,

5 G C- D BEAFRAf 7 BMIRALNE C % & 88 % K3 aTREME
BdH5,

BEFEY B- D e DT LV | BEEEMN LT D, WYL BEEY
EEPLETH D,

BRE - KRB D D THFICE DB - IRBORENEZ DN DH, BRELHE
WA 5, Fo, 7r Y=y MA MNERIESE
HWRRONRNZ ENDE, ZRICLDZEITEE SN
AR

HARTE T D D AK7w Y e s b OERIC KDL TIIAE SR
Uy,

B D D HORIE DM £ 0 ER N RAET 5 TR b 5
B, BEERIETT 5, £/, FrY=s ML b
JEHICETHR R SN &G, FHIC L A
ITARE S e,

Jleckey D D AK7nTxr TR, KEZERT 2 &5 ig8hidT
DI,

LR C- D THIIM RN « BEEEY DR H K& O FHadE O A 23
BTN D), ZRBFENES D RN’ H S

(#e<)
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S e | e i

2. BHARE

HE - HE D D I - HEICX3 2 B ORBORAITEE IR,

THERA D D ML

HF K D D M7 L

IRICERIR DL D D ML,

5 ik D D ML

ARER - Bl OER - D D AERERICKT T 2 ADEEORAEITE SR,

EBRE

G D D ML

B D D ML

HERIE AL D B+ AK7avxzr ME, IFTAPRBEICEBITEIGE
LS, BET 4 — A RBFT O AREHEIH A X
52 Lnn, GHG HeHIEE 4 5,

3. HARE

I BRI R D D A7y x s MEBE D IE B RAE RS I35
E L7,

JE S04 T T B 4 o Hisk B+ B+ THEFIIEABSOBEMMEE SN, ERZELEE

R R, EHR OB 10 R SEE .,

= i S ek i TR D D ML

L BREARCHIROR D D ML

SRR TEMSBE S DA SRR

BEFOfSA v 7 T4t D D ML

aP—EX

BIRE - eERK - D8k D D ML

[E9/18

BE L HIEORE D D ML

AL PE D D ML

HIE PN O E 5k ST D D ZMe L

KFIH . AKFIHE D D ML

INRFEE c D THER P OB oI & v A %4 RIER
EUDAREMEDRD B,

HIV/AIDS % o &Y C- D THEICHEET HEEBIC & > T HIVIAIDS S8 uiE 23
IR D FREMER 5, HUBER 5 D 7 EYEIC B3
DIERIEBEITO R . MERPLETH D,

A+l BRI EIAORENR TSNS
B+-: 2L OTEIADOEENTHEND
CH- RHDOEIADEENEESND
D+/-: 58 L
(FAAE R

2-2-3-1-6 ELE5E

K7V =7 M BFEOKNFEERO U ALV HETH Y | REFEEEI U 5%K T3 ERT OB
NTITiL, THIS BN &6 HARBRETCHER BRI 2 1B MA 22 A O 3283/ MR T
bHEEZDLND, ENMORRLFHIILLTO®Y Th D,

(1) b7 T~ 3BT Lt~ DR
FZ 2 NOKRERIZHD ST 7 <KAFEEFIZ, S F 7Nt d s s )&
KB E LTHEM LTS, ENZ, Fort7 7 v HEBHTOBUKEO KA 257N, b
Y F 7 OAEDEKBEERIZH 5 EHMORENRAK L, EAERNLEFRETWZ, £0O
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SR E LT, PLN B KEO#EF %2 60cm & BIF 42 THA2FEh L 2012 42 8 A2k Lz, =D
RS T THEORRICEY, b7 I~REFOERICERT 2 REFRKOBNIT 2L 2o
7=,

(2) Frt7T 7 ~IEITHUKEE T~ 0 8

BOK ARgE THEMBEMIT o' 7 I~ BUKIEN SR T 2, M7 7~ KNDBEEFO TiRIC
IZ ATV E L KNDEEBRLHY . b7 7 EREUKIEND Z Y 5 1 KIJFEEFTE T
OISO RIS K 2 KFIA « BRI IIHEER S ey, Leds-> T BUKHED b O J%ii
WZEoT, 2 AVHELKAEETE TORIBHEKLTY, MOREL TR IR,

(8) TR L % HFHHIT ~DE

FV???V%ﬁ%®I/F7/x 7— N R OUKESRE - S #@WAE~F1 AT B
T —7 Ofe < MFERICH L TWA ), A7a Y7 FOGHM O - #HEHCIE, L4
ROTZD ﬁ%®*ﬁkﬁ¢@#%%&ﬁé L2rL, 1ERPS7Z0 o ?Ebi@\&ff%b
HOMITR G LA D I Wzd, ZoRBI bt Ez6h5,

(4) ZEdRAEZI T o PCB
WMEOXRE 2> TND 3 BEOEEwF O PCB 2MBA L TW D AIREMEN G S L2729
PLN 23T o 7= > F L4502 Mt L7-, 10mL o IXZ 24, 6.19 ppm. 26.4 ppm. 9.87
ppm TH V| TR TEEEIGRMEICBET 5 A~y 7 BV LK) BED T2 Bk 5E (50
ppm) L FTHY, 4> RRUTEMNETCHOHBIORNR L1307 L 2R LIz, v, K7
nYx”/ FNTIEPCB 2&TeEEY L LT, PLNAEDTWD [HEREEYERIR TIEE (AL T
BHIND,

2-2-3-1-7 1BFE
AREFEEEREICHE O R COADOEEIIR L, BAKORETE1T-o7-,

#2-9 FEFR
No. | [z | HE SN BRER BEST T
T
1 KRG VEEB ~D~ A 7 FHE, REE PLN
2 T HEH Y WEESNTZREO—HE X HOME L. | PLN PLN
T 7 LE 0D S
3 BESEW) BESEY) - BER D—RFiE X O & | i | PLN PLN
B 72 B B D F i
4 A LaBlikicss L= CART- V) ANt EREE EAEEE
5 INRRAEAE ANREAEICET S bL—=0 7 D%EME | PLN RO PLN & X
RER -t
6 HIVIAIDS %5 O & | Y ER N Z T3 5729 OfEF 7 a | PLN XY PLN J O}
YL 75 LD FENi EEER AR
(PR FHERL)

2-2-3-1-8 E=4 ) U EHE

AREFEOEIZY - > L, EMA» Ol 2 HEIC L » CTRE - 2B =2 ) 7% ElE
LT X7 5720, PLN & DIl K> TER L7 E=4 U > il 2R 2-10 ITF & DT,
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£2-10 FE=X VT T7F5—Ah

MONITORING FORM
Tonsealama Hydropower Station Rehabilitation Project

1. Responses/Actions to Comments and Guidance from Government Authorities and the Public

Monitoring Item

Monitoring Results during Report Period

Consultation with BLH regarding the additional
environmental permit

Explanations to the Public (for the construction
work on the bridge)

2. Mitigation Measures

- Air Quality (Emission Gas / Ambient Air Quality)

. Country’s Measured I
Item Unit Standards Value Frequency Responsibility
Dust (24 hours) Hg/Nm® 150 Continuously PLN
- Water Quality (Effluent/Wastewater/Ambient Water Quality)
. Country’s Measured N
Item Unit Standards Value Frequency Responsibility
A. Physic
Temperature °C Deviation 3°C
Total Dissolved Solid mg/l 1,000
(TDS)
Total Suspended mg/I 50
Solid (TSS)
B. Chemical
DO mg/l 4
BOD mg/l 3
COD mg/I| 25
Ammonia (NH3-N) mg/l -
Oil and grease mg/l 1
Total of coli bacteria | MPN/100 ml | 10,000
- Noise
Item Unit Country’s Measured Frequency Responsibility
Standards Value
Turbine room dBA 85
Generator room dBA 85
Control room dBA 70 Quarterly PLN
Power yard dBA 70
- Odor
Monitoring ltem Monitoring Results during Report Period
Odor
- Waste

Monitoring Item

Monitoring Results during Report Period

Transformers replaced

Construction waste
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2-2-3-2 FHhEE - FR#¥E

K7y =7 MIBEFEDOKZE
FHIN TITh D Z L b MBSO RBIRIIRAE L,

2-3 Fot®735<KAFEER 2, 3EHOBR

1) 2. 3 FHDEEIT

BHTDO U NEYFRHETHY 7 ryx 7 MEBNI YLK IFEE O

o7 T~KIEERD 2 5N O3 5RO EE#H T 2-11 0@E) Th D,

F2-11 2 SHEK N3 SR T T

HH 2 Th% 3 Tk
1 JE LB AR 1970 1981
2. | KH
(a) HdeE Stork Holland Andritz Escher Wyss Zurich
(b) W= 89.55 m 93.25m
(c) Ik 6.45 m*/s 6.77 m¥/s
(d) KHEEA SEH T T ZOK SEE T T A K
(e) EREHS 6,750 kW 5,670 KW
(f) el 600 rpm 600 rpm
3. | FEEK
(a) HUidesE BBC (Brown Boveri) BBC (Brown Boveri)
(b) TEX @I, SEhFEIE R | EEIE, o e R
() EREHT 6,000 kVA (4,500 kW) 6,800 kVA (5,400 kW)
(d) TEHEL 6.3 kv 6.3 kV
(e) E¥IIE 0.75 0.75

(2) 2. 3 5SROI

2 SREIE 1970 00 FEEEABHIA )N D 42 UL ERRE L BRESEREEIC K D EEEEME T LT
. 2 BHEOREBERITEZELOIRGEN R Sh, S ECH R TRES LA E L,
2 SHEITAEUERY 2R AR (25 AERRE L VbR TWVW D) ZRECTEHAIN TS D, 5B bE
L A B SOR R EETE OAIIE I X Y AR RIE & [

W5, R

HIH) 2R it Es A I HE & 5 72 DI

DMEND D,

—J7. 3 BHEY 1981 AEDH BRI D 3L AEL EBFRIBE L TEH Y | FhRGEERE ORI RS
(MR BN D, KELREBMHIZITZ, 5D A, BAMETOIRBEITR SRV,
72 AER A BT THFEH SN TWA T, F A% AREREHE

LR 2 %,

OUE v FEYE
{EEF - [B11E O 7= OEEHE 2 TR



A2 KA T IRE b T T 7~ AT BT E HHE E B2F TEY= PERYE R

() 2 SHEDOFEREDORS
kT T~ KN FEERTOE L EMAE S OMER S OVKEIRA DRI OBLE NS A TED
BEIND 2 SREOWRERIEZ M 5720, RAIC 2 5HOMELZERT 52 L 2RET D,

LR &I S 2 ME R/ NROMEE R LT O®EY TH 5,

@)
(b)
©
(d)
©)
®
(9)
(h)

K B Z 0D B
KRB OHOE -« 7Y — 2 L 2L
FE RIS E T BRRO B

FE FERR T Z O U

JKEL - FEEREOILEFE, HRRHRHUA, AR O BUk
J& FEPR DL E O HUHT

B A A K OF B Bl A 0D BT

PREEHKFE 25 OO BB



AL RRUTHE S v 7 T <K EHTSUE il EH A HI®E TPz FORE

®IE Joozy FORE

31 ATy FrOBE

Mo T 7 ~AKRIEEIIX, b F 2 MEKRET D N & ) OF EFRICAET 5K ER
T, 3ERDOREXMELA L, RIEAREIZAFHTIS MW THD, ZHUII TP REICE T DK%
B fiif) 50 MW @ 3 FIFRIZH -V . 4% bR BTG 5A LW RSRFEICIB W T, BERAF
ETHD,

WATO 1 5 (1) 4.44 MW) O/KEL, FEEME K OUKESRE 1L 1920 FIZILRROBF I E
%_@mént%\mﬁﬁ_maxi X0 BUEHIC SR SN2 5%l Cd 5, 1950 4F- 0B 3E5E B
BEH BREIZ 62 AR L7223, /KHEL, FEEHE. AKERE 72 & O F BRI X L R O 2356 £ ¢
DEEHAIN TS0, EFEHIENELL, HOOKT, KESKEOE R - WERLD, A
A RR=2 b DK, HEROMEZRS IR EE 2D N T TARRESN TS, TFE, FT71
@%#okAD# KBRS TG, FE %%ﬁ&8®m%ﬁ£méhtﬁ K L= REarRe /)
DEEIZE TIEE - TRV, KE, REME, KESE IR OMAREZEE T, #HoM7%k
&%Tiﬁ%@%%%@@?ék&ﬂ.%Tkéo

—J7. A FRUTEIFIL, 2008 4 11 HIZIEATHREI~Oisii 4 B L - E R E IR A BHTER
B (Rencana Umum Ketenagalistrikan Nasional: RUKN) %#3#& L, 4%, /K1) « HEE & T4 rThE
TARNAF -GN LB BT 2L & L,

:5M0k%ﬂ’W% ARK7urxr ME 1 SHEOKE, FEEK, KESKELRTTH L OEKIC
ANALR 72T 3 W% T R L. & O NS b L 7o R E R & K ESCE D15 HH
ﬁ’ﬁéﬁ@@ﬁ& « BUKAE T®% EMEZX Y . KEFEOANTER &4t O K HhE kR
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3-2-1-1 EAXEREAEH

AU ANEYFEIE, ROERGEHIESERIE LT,

(1) 1 SEEOKE, FEEM, KESE 2 2mENIEH L, OGN - ZeftoRIE &3z, %)
T v L REHSOENZK D,

(2) KIESRE LKEOER LA 7 7 M RE L, KESKE &L AOFRICBIT 2R IKEOERHZ X%

(3) ﬁmm%&LL BOKAIZEITD NI 7 NVOMEZR L & & b, BUKHED b O 8L KU % 8
L. KEROAMEN ZX 5, BUKEOOBGEICHEV, BUKA A7 U — | BREERR(E. Tabr:
%€~F%E%¢éo

(4) 1 5B TR - THNEDBEFaRM S FH L. FrNENMG S AT A otE2 X 5,
(5) FHTERfEIL, R - HERFE BTV S WG L T 5,
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(6) HFICKH - JEMIE, BACUTAERISRE S hrz vk DRI A IEEIR A RN T 5, 728,
B D Sy 2 B AKHUC DT, s/ M SR A i & L Ot 4T 9.

(7) 15RO EIERIT, ERYBOREEYZHFAL, T=2 A P LTEMATS

(8) MR Et M OV « FEERFH LB RS S ORE &0~ HEIL, AFHAEM 2012 4£ 9 AI2HE
L 7= g & i o <,

3-2-1-2 {hSHEEADEE

BUK 0 OSE TR R OUKESEOME - B THEIE. K 7 » AICE->T b7 T ~/KIEE
EEEIENLIEL IS, 2 SHEEOD 3 SHEOEREIERBAD L THLEMR T L) TEHER
OFIEZBHF L. TNONFEHTE D L) ICEEM OFEFBEZET 5,

—F. b7 I AKNEEBHOEELRT, X TV = v ALK OE G KR L R S
Bk MRERATET A U O FEERT» b OB AR EOREZIT I,

3-2-1-3 BARAFHIZHT 5HE
hoBT TR EINIBEICMET D720, RSN 2EBMITT X TEIR, 2R, Flike S8
BT OSME T T, 3, BB, AR OMEA T 5 72 DI BE R B A i 2 20T D,

Fio, FERPEEKGR LKIRIE, EBRER TED HEEMEIREZB A TRV . AEdGR L OHRE
EFIREECKRIG AR DM AN RIS ET 5720, 2 b Omiddftz Ik L-iGH 21 5,

K31 EHEFREE L Y1 b O BIREME

FbF D FEHERE IR AE P4 DB KRS
= 1,000m AT 593 m
ot e ) LS 40°C LI'F 30°C
RS RIR 20°C LR 22.6°C
JKIE 25°C LA'F 27 °C

3-2-1-4 BERHFKICHT 558

AREHHORFHI H 7= > T, FEARMIZHEARTER QI1S) Z#H T 528, BXEEIIZEBRER
PEAES GRS (IEC) T 5, 7oB. —HoOBEXXM. B, 77— 7 VIZITERS

A SEEMERR (JEC) M OVH ARER TS (JEM) O H %258

3-2-1-5 WihEE, B EHMEROAEH

A2 RATTIE, BES, BER, 77— VR EOBKRM T, E 0B il ARG -
TE « 6 L TV A BIHIZEF 3 8k 5, ARFHE O THIIX IR T2 8 BRI 3EFH 014 12
AURNICHASND ZENERESNTEY, S AT TE 20 THIUT, T OBHER OIF
MHARTHD, 72, K, FEEMK, KEKE R EOTERMIE, AAN % HIET DRHETH D,
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—J7, ARSTEOTIM T L, SRS EZ ToICEM L THEMT S, L, KFFEAMET 540
277 = NERDIZIE, K DFEERE OIS « A — =R — VL ORBRE AT D1EEB DBMPIRER
ThoHld, Vv UEREDIMEE ZIEHE S 2250,

3-2-1-6 #iF - EEORIMNBERIZR D A

BT T </KIPEEFOEE - HFFEEHZH Y95 PLN Sektor Minahasa (Fi& 2 62 4204 EICH
ST, KITEEFTOER « MEFFEHA2ITo CEEELNDH D . B SH-CHEREMERRER D 7 59
JKH « EEHD A — R —R— L M HICEM T HHEES S HREEA A LTV 5D,

L7eo T, /KEL, JEERE. RS, hRASE ., Ik, PREEMKESS 0 & Bl BT IS X0 B
DHERREITIEN R E K LD D5 TLOVT@A %®%¢&Uﬁ%£ﬁuﬁéﬁm%%%%m
IR

Z DEANBERC L B2EER - (R~ = 2 T VIR REE N T ORI TIERR L. SREENES
BRI TRICERT 26D LT 5,

3-2-1-7 ITHAICRS A&

AU ANEY FEFBEA R & F— OBHISH IR E 2RI 5, Wbwd, 277 v 7&ENLR
FHETHY . BRI O KRB MRA - WELFEEMES, LHEFEMAITKE - FBEREOR BRI O
B OIZD, KESFESCBUKA S — Ml — X0 B R, Zh b OBMER IS o Tt s
mHEAR - BETHLEEND,

ARYANEY FEFHEEREL L TEHE SN TRY, ERROME%OFE T 18 » ARRET
b, 115 MW KIFEEFT O TEMM E L TUIIEFITE Y, REEL THNICERSE DI
1%, B OB OFLRE D 70 & T B TEOMERERMA AR TH Y . BRFIL TR TEFE &
TREHDIZN, BEOTERWIT L TCEBIND O+ B EEHREZITH L HFHET 5,

3-2-2 EAFE

3-2-2-1 HERERETE.BEMETE

FFEER O BEFENE 2 B HEE AR A N REE 13-2-1-1 AR H#E ISV THRE LR,
1 5%, FTNE MG AT &, Bukd, KESEOEKEFRHEOV B U HENEELE 3-2 0@
Eﬁ—éo
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HEhkE) - Eik T W
3) AR REDOEHNZ N, FHEE
Hr
4) K HLH A JKHEL « FEBHEOTEHILEND, K
B I E % 5T
5) mAEIKAERG I E KEL « FEEMEOEFILEND, B
HIZKAE 2 & A ST
2. 1 53 E
1) FEEREAL [ 7E - B OFR I TR D W T
[ & - B A B OBk - TEREE DL H
1B, HEFIPIOKT FREMELEDOEH
2) bk E ERFNTRRAEL L il Rsg 2 1 0D B
e B A EE A3 13 U
3) kSR PR AR S E Y 2 HR R AR A E 0B
3. 1 5EEAEEE B IEZRNHa iz DBk TR O E
fatxim D H1L Z5IF b A 30/6.3 KV T4
4. 16.5/0.23 kV FTNZE T2 AL AT JE 55 O F T
% 6.3/0.4-023kV IZEH
5. 20-15/0.38 kV FTINZTE BRELIE FITPN 28 =25 0D 52 35T
a ZEIF H % 20/0.4-0.23 kV (225 H
6. 15/0.23kV FRZEES BAELE FER A 22 0D 5 8t
EIFEH % 6.3/04 KV ITEH
7. 30kV AA v FXT 1 5T a R O R 30 kV K ER BN
K R Fras D3 720 30 kV Z8 it gs DB
8. 20KV AA v FXT 20-15/0.38 kV FTNZE 4R H O 20 KV ST AR O BB
20 KV BEWIES M OV PR gs S iz 20 KV 25 it as o 5
LTW3
9. 15kV AA vF X7 AL TEMEIEOEF (L, 15
kV 24 v F X7 % 63kV AA
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10. [KEAA v T XT BAELE KEAA v F X7 OFH
AT BEAS (13 0 PR 4L
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13. PRAEREEERR o RELL FEEE - EEAEIROEHIE
VY, RERE - EEAEIROMRE
ke e 2 U
FTN RIS O FAEZIC LV, TN
[B] 3 D R FERK T 2 & U
14, 1 5XKH 71— o THEIEER 157 L— 3k - B
257 L—rMETE S XD
U—V K OVEIR 7 — 7 )V % JE
T 5
15. 1 B/KESE
1) kR o NARZLT OEEIZ LY B BB IR O
BAEDS AR AT BE I - Bl 2 BEEOBE R~ H
o BHEAMEE %2 &8 2RO
FEH1L
o BHERMNLIELLNRNTD,
2+ 3 SRR X 1 B ERE RO
HEFFE N TE 20
2) KESRE o WJEDWIC L 2 iRERE IKIEERE O
o Uy NESHE G OIFAK
o 7T UUEEETN D DIRK
o fififEHET2 S DK
16. BUK K %4

1) twhexs—Fh

BB D REFEIC S 0 47— Rl
PSR AT
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2) BukpozxzU—v

A7 U=l s <L AR
DIEERA T V= DI DHN
RET 65
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3) BukpomygEL

BUK 0 OPEMRIZEE, A% LEE
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BEIEK., BOEEORAFESL
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A2 FRVTHE T T =R EFTSIE R R

FBIE Tzl FONE

BERT - 5%AH 44 TR T i A G 2R UAE Y NE
3) 30kV AA vFXT 30kV A A v F X7 OB fE
JEfE VN, DA BN
4) 20kV AA v FXT 20KV AA v FXT OFEHI L
FERE VN, D FRRE 2 T
5) 1 5K EEKE Lk IKIEERE O FEH I L, KIESR
B FE A T
6) Hukn K W8 O YL
18. &I F
1) 1 S EITEE BEAED R EM 7 0 7 #EI E
VAN < 3= obti | b
AERIED TRIR%, 18 - 7
FI A
2) 2 SHEFEEITEE 2ERIEI L—h 1 BT
fEHTES X9, 158l =
U — MEER L
3) 1EEERHA LT BRE TR OFFI LD, ST
INTT A A%

3-2-2-2 EARFTEO TR ET
3-2-2-2-1 1 B5/KEDKRIEIE

(1) KEEAR

BERR A5 S LT 1 SR O K BRE S D b 2 3 3-3 12T,

H 1 SO EROKEREL, £ SROERREDHI O X 512,

(6.77ms) LFALFUMED 65m’ls ZiET D,

N gV T /N

T D Z &R AREL R D,

k& JNOEII) iR 16 mfs B2,

# 3-3 K SO KHERE T O g

2 5 (6.45 m3fs) N 3 Bk

3 EBEENENNEKE IO 80 % T

BERR i
151 2 5% 3 5k 1 5%
KHJEE NN T T VA | ST T A | SEE T T A | ST T v
K HLE 7.3m’s 6.45 m®/s 6.77 m*/s 6.5 m/s
A 96 m 89.55 m 93.25m 89.5m
KHLH ) 4,440 KW 5,000 kW 5,670 kW 5,100 kW
K H A RS 500 rpm 600 rpm 600 rpm 500 rpm

() R

1 B/KHEORFEAET, ROFMFZTHIEL-895m LT 5%,




SRR LT b BT T~ KD EF S TR F3® Tuvzs NOWE

®)

() HUKIEKNT EL. 683.2m
(b) HOKBEAKAL (2 B4 JiEERR) EL.590.1 m
(€) HBIAKIH (2 B4H JEiER) 3.6m
KHETE

Wi 6.5 mfs, FkEHEZE 895 m (CHE A K R RUINIHT T v AKETH D,

B, ST T U AKEL, B0 1 S5, 2 S 3 BHELFECEXNTHY . BFORE

TR TEZ LTS5 2 LR <RI TRETH 5,

(4)

(®)

IKELERSH )
T 6.5 mis, FREKFE89.5m A KEERH /11T 5,100 KW & 72 5,

KHEH ) =9.78 x (B E) X GXFHE 22) x (KHZh=)
=9.78 X 6.5 x 89.5 x 0.90
=5,100 kW
7K HL[RIHR 2K
i 1 SO KEZRE 25, 600 rpm & 500 rpm D[RR A RIS D Z LN TE S, 600

rpm & 500 rpm D[alfEE A bl U722 K 3-4 12T,

# 3-4  JKHEHEEIC K K HER G~ DS

PN AL T2y 600 rpm 500 rpm
JKHL B 6.5 ms
iR 89.5m
KEH T 5,100 kW
HBOKBEAKAL EL.589.3m
W L & +0.9m +2.7m
IKEEAT 5 S EL.590.2 m EL.592.0m
IKESr— v 7 AORE 1.0m 11m
RIT R Fa—TmEd 30m 35m
JKHE 2 Xk 100% 102%

(@ 600 rpm OEGE, KEFENROR/NI Lo T, KEI R MWL b, — T, KEHEAT
EEMEL 2B 720, ERTHEa R MIENT 5,

(b) 500 rpm THAUL, KBRS E S ZREFKHE L F T EL 5920 m ([ZHEfHF 5 Z LR TX,
IKHED JHRSFIZ L > TEALE 70 D, BEAF 1 B/KEOREERE S 500 rpm Th 5,

IKED FRIRSTFAEREA~DOBAME 2 B L, UK EORIEEIT 500 rpm &5,
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(6) KEHEAE
BEfFD/KEL, 5L b, KE 1B &l L0 UK KA. EL. 589.3 m XV H & EL.
592.0 m OfLE T B, KERT 7 FFa2—TNOHEKEZE LR THKRENTO SR TE
HEITIRoTND, FEL 1 BHEOKHEIZBWN T, 29 LIz KBENERSRICELRE L 7= 3% a3t % I
BELC, BEfF1 BKkEE AL EL.592.0m IZHEfT 5 Z &1 5,

7ok, KHERASE S EL.592.0m X, HBETO LR TLEOBANL LA TH D,

3-2-2-2-2 1 EHREMORITEIE

(1) FEHOHEE
BEAFD 1 SREMRIT, M SR EH D TRNCALE T D Rk & 2 Ff > T\ 5, BITEDE
YERR BT A R T AU ERI T BIAIE & 70 | HETE I ER O EIICAE T 5, 2 B
W3 S DT ERIL DEBEARHL TS
BEAFSEME L R UAHEE DO b O Z28UET 25 2 S IR ATRE 722N, BRI IR L, #hEN
FEWZ OEIRRFOIREI N K E < o THE L2,

L7zino T, Fi BTy @E 2R L, 2 58, 3 5 LA U LT fhir %

(2) FEMTHKE
SIS BT HARNE L. KEERKH /15,100 KW ICHEEMELIR (96.5% &4HE) #F T
BH L7 4900kW Th 5,

WORHETHF L= BY ., EKIIEE 09 LT UL, BERERHIIL 5440kVA L2 D,
(3) FEEHETEH I

FEEMNRIIARNEN L WHEBSOFIETHY . NRMEVIZEEEBNRENRE 2D
LV RERFEERENPERSND 2O, BEERTIESLEEN RS SRS,

— 5, WHEOENBFBIZELD I T A REOREFR A REIT 388 MW IZELTEBY, bt 7
T <IEEAT 1 BHEEORBRMEEIZZD 1.3 %ELTTLNR,

#3-5 REMEKIIE 0.8 L 09 DLtk

FE BT TR 0.8 0.9
I AR RIS 500 rpm

e EEARNES 4,900 kW 4,900 kW
FE B IR E 3,675 kVar 2,373 kVar
FEERRER 6,120 kVA 5,440 kVA
J B EAS I 6.3 kV

i ACI LR i i 23 ton 21 ton
FEH A 100% 92%




A2 FRVTHE T T =R EFTSIE R R FI®E TRV FOAR

%T®1%%ﬁ%®m%ﬁ4i08fhéﬂ BAED I TV REREEZEETIUEL, il 1
IEMDERSIRIL 09 LTH5008%YTHD,

3 35 |[ZEMTIER 08 L 09 DA /RTIEY ., 09 LT AHFNKVRFNIC D, Lizino
T, 1 BEROERTIEIL09 £T5,
(4) ZEMEHRELT
H 7710 MVA L F OB D ERELIL 6.6 KV BIENERA SN Z ENnE, Hifl 1 SRR
EEEIT, 258 -3 5 ERIT 6.3k &9 5,

# 3-6 K SO I B IER O Lk

BERR i
1 54% 2 5% 3k 1 5H%
JE M ERS 5,550 KVA 6,000 kVA 6,800 kVA 5,440 kVA
FEEMEREIE 15 kV 6.3 kV 6.3 kV 6.3 kV
FERER )R 0.8 0.75 0.8 0.9

3-2-2-2-3 BUKAR Y )—tiad&EEt

BKAAZ D —r ORFHEEFEIZEY 06 mis LFTHY, e RKFEFHIZ 1.0 mis LN TH
5o LIzdoT, EAR N BT T</KIBEFTOERSETTH, BUKD A7 U — 2 OifiEiHE
25 1.0m/s LLUFIZ72 % &9 BUK HigE 2 JRiE 9 5,

#£ 37 WOKOAZ U — i & i it
BER% CiES 2%
2.5mx 2 " 35mx2 " 4mx2 MY
B R EERE R 19.7 mYs 1.38 m/s 0.99 m/s 0.86 m/s
& KR 16.0 m%s 1.12 m/s 0.80 m/s 0.70 m/s
kB R 12.5m’s 0.88 m/s 0.63 m/s 0.55 m/s

FEROBEFORE, FukO 227 U —0giE 4mx2fe1 5,
3-2-2-2-4 KEHEDRETEIE

1) 158EHR
1 SERE R ORI CRIESERN 23 mnD 1.6 m T2, BEFO 1 S8ERO NI 23
m 72, BIOKER, SHE, A2 a R FEZE L, HEO 1 SHERO AR 16 mic
EHES D,
Flo 1 SEERITER LEIFFO 2 FPHERE L, 2 - 3 SHEASEE T TYH 1 S8 7 O RURIRST
MRS 725 L 91 %,
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K AOF 2 A TATHRECX 5 & 5 AESE D LA 70 M EET 5,

3-2-2-3 WIFIEDEET

ARFHE OIS THZ, THAENS b &7 7 <~ REo2iE Mz i 28R 0, ok,
KIERE . 1 SREFEERTO 3 & CRFHIIEAT L CHEMY 2 X D5t 5, & LHFRHAGOM TFIE
E. K311 7TEmy ThH D,

mmnﬂﬁ_J KEHE 1 BKAFEER
Paran .
2 - 3 BHGERS I ﬁ%iéﬁg o 2 - 3 BRI E
IHAH% LIZTIK e yo—yL—y | TR AEFE TR
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FOBE 1 oK DY)
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¢ [HERE o LT N 1
A DFRIR
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IKESRE D S HEA
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3-2-2-4 FEHMOBIRRTH

AN AE 9~ 2 B ORISR 2 3% 3-8 (12”7,

#% 3-8 T EHEM OIS LA

No. F o MM A4k M
1. 1 5/KE
1.1 TR HLARAR A ST T T oy AKE 1&
BNEZE 89.5m
TR 6.5 m’/s
ERHT) 5,100 kW
TERSIEAEEE © 500 rpm
Z DA BENY —ARE—& A PR
1.2 NEE = R TP L— 2 15
2 12m
PUEREAE BEIY—ARE—F H
13 i B FEhY— AR 16
HEEE A F & L PID
R SSG
1.4 K B 1 HEEER BRA A v F | Bl - A v T 15
HIEFHA FEREE. KIERE, B2
FoREHER R FORT, MR R RAT
15 W HIKBERG E E TR BERRAK S 1
fis i A 2R HEfR, EHAA FL—TF 2HB). #
KA BL—F 26), HAKKER
1.6 HeKkR 7 = RN—2 T KPR 15
s 15m
A 1.0 m¥/min
2. 1 BRERE
2.1 T EREAR B STl =R R 45158 A 14
[l 11 I
WmEITT NG
TERH T 5,440 KVA
TERG BT 6.3 kV
TERS 1R 0.9
TERAEERE 500 rpm
2.2 IEM T L —XF F BT L —F 1
2.3 il s 22 (i Jilkss 5+ 75 L R bk 15
24 R AR B 7 100 A HEpiizHn 5= 15
i 100/5Ax 1
P X o — 7 ANER
(#:<)
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No. F o M A4k g
3. EIEa
3.1 1 5 FEEEES T A ORI A SR 1&
mAEG A B MBI (ONAN)
TG & 6,000 kVA
TEAE AL 6.3/30 kV
3.2 No. 1 FlFPNZEE RS B =H R — L R E A 15
mAA H#HE (AN)
TSR & 300 kVA
AL 6.3/0.4-0.23 kV
. - B AR ORI AR R
3.3 No. 2 FrNZE . . . ) =
= BEF A FI /3t (ONAN) 1%
TEHAE 300 kVA
TEREEL 20/0.4-0.23 kV
34 o LSRR ﬁfﬁ;a AR AR AR BT AR 15
TERAEEL 6.3/0.4-0.23 kV
Z DA ZhE . wEERs (5AHD)
4. AA FXT
v | I 1 B BRI 2R R
4.1 30 kv EANHPASHTE | . oo o . o
o | R SIS x 1, S X3 L
I=RANLTER 36 kV. 630A, 12.5kA
IEigs 36 kV. 150/5A
N FHaE No. 2 FTINZ L 25 E
4.2 20 KV JHET 35 i o N
= B2 BRAINE. 24KV, 400A. BKA. ZEEft 15
e & - No. 2 FTPNZE T 22 [a]
43 | 20KV Ejiss X " =
i BB - A, B, 24KV, S05A. BAH |1
e A TR A
4.4 6.3 kV PASHTE AL E i - . N .
- ) e FUEHENTE x 1. AW x9 L i
2SI 7.2kV. 1250 A, 12.5kA
i 7.2kV. 750/5A
e F F& A ] 5
4.5 6.3 KV PASHIF AL Bk . " S
RO | b BG5S X1, F— U7 T S X3 1
Wrig o HEHE), 7.2kV. 1250A, 125kA
P—T7 T V=% HM, 7.2kV
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Minutes of Discussions on the Tonsealama Hydropower Plant Rehabilitation Project in the Republic
of Indonesia, dated 10th August 2012

Minutes of Discussions on the Tonsealama Hydropower Plant Rehabilitation Project in the Republic
of Indonesia, dated 9th January 2013



Minutes of Discussions
on the Preparatory Survey
for Tonsea Lama Hydropower Plant Rehabilitation Project
in the Republic of the Indonesia

In response to the request from the Government of the Republic of the Indonesia, the Japan
International Cooperation Agency (hereinafter referred to as “JICA™), in consultation with the
Government of Japan, decided to conduct a Preparatory Survey (hereinafter referred to as “the
Survey”) for Tonsea Lama Hydropower Plant Rehabilitation Project in Indonesia (hereinafter

referred to as “the Project™).

JICA sent to the Republic of the Indonesia the Preparatory Survey Team (hereinafter
referred to as “the Team”), headed by Mr. Shigeru SUGIYAMA, Director, Grant Aid Project
Management Division 1, Financing Facilitation and Procurement Supervision Department, JICA.
The Team is scheduled to stay in the country for 17 mission from 5 August to 16 August, 2012.

The Team held discussions with the officials of concerned authorities in Indonesia
(hereinafter referred to as “the Indonesian side™). In the course of the discussions, both sides
have confirmed the main items described in the sheets attached hereto.

PN

Jakarta, / © August, 2012

Mr. Shigeru SUGIYAMA

Director,

Grant Aid Project Management Division 1,
Financing Facilitation and Procurement
Supervision Department,

Japan International Cooperation Agency

Mr. Hasril Nuzahar,

Director of Electricity Program
Supervision,

Ministry of Energy and Mineral
Resources

L]

A Wy

\ A

Mr. Murtagi Syamsuddin _
Director of Planning and Risk
Management, ’]r/

' PT.PLN(Persero)
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ATTACHMENT

1. Objective of the Project
The objective of the Project is to rehabilitate Tonsea Lama Hydropower Plant.

2. Locations of Projects
The project site is located in Tonsea Lama, Minahasa, North Sulawesi, Indonesia as shown

in Annex-1.

3. Responsible and Implementing Organizations
(1) The responsible organization is Directorate General of Electricity, Ministry of Energy and
Mineral Resources.
(2) The implementing organization is PT.PLN (Persero) (hereinafter referred to as “PLN").

The Organization Structures of Ministry of Energy and Mineral Resources, and PLN, are
shown in Annex-2 and Annex-3 respectively.

4. Components Requested by the Indonesian side
Components requested by the Indonesian side are as follows.

(1) Rehabilitation (Replacement) of Tonsea Lama Hydropower Plant Unit 1, such as turbine,
generator, main transformer, switchgear, control and protection equipment, penstock, intake
facilities and necessary civil and building work for rehabilitation of equipment.

(2) Overhaul of Tonsea Lama Hydropower Plant Unit 2.

- The Indonesian side requested that the superstructure of power house of Unit 1, made of iron
wood will be kept from the viewpoint of high historical value.

The Team explained that the requested components are considered as candidate components
to be implemented; however, these components and their details might be adjusted due to the
budget frameworks of the Japanese side and result of the survey.

5. Japan’s Grant Aid Scheme

(1) The Indonesian side understood Japan’s Grant Aid scheme explained by the Team as
described in Annex-4 and 5.

(2) The Indonesian side will take the necessary measures, as described in Annex-6, for smooth
implementation of the Project as prerequisites for the Japan’s Grant Aid to be implemented.

6. Schedule of the Survey

(1) The Team is scheduled to continue the Survey in Indonesia until 23 September, 2012.
The 1* mission: From 5™ August to 15™ August 2012
The 2™ mission: From to 2™ September to 22™ September 2012

(2)After analysis in Japan, JICA will dispatch a team to Indonesia, to explain and discuss about
contents of draft final report with officials of concerned authorities in Indonesia, in around
December 2012.
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7. Other Relevant Issues
(1) Status of the Survey

The Team explained that the purpose of the Survey is to collect information and data
necessary for the outline design and cost estimation of the Project components which are
confirmed through the Survey and the analysis in Japan.

(2) Priority of Requested Components

The both sides agreed that Unit 1 should be given high priority at this moment. The both
sides also agreed that the present situations of Unit 2 and Unit 3 will be investigated within
the current survey schedule as much as possible and technical suggestions for Unit 2 and
Unit 3 will be included in the survey report.

(3) Required / Recommended Actions by the Indonesian Side
The Team will study whole parts of Tonsea Lama Hydropower Plant including intake facilities.
Based on the results of survey, the Team will formulate the scope of work under the Japan's
Grant Aid project and will also sort out necessary works to be carried out by the Indonesian
side as well as suggestions to achieve more stable and efficient operation of the Tonsea Lama

Power Plant, if any.

The current expectation for PLN as its own responsibility are the following;

Repair of the existing access road including bridges, if necessary
Preparation of additional access road and temporary storage space required for
rehabilitation work

Shut-down of the power plant during the rehabilitation work
Transportation, storage and disposal of the demolished old facilities, equipment and
materials
Relocation and rerouting of distribution lines and cables, which will interfere with
rehabilitation work, if necessary
Assistance in dismantling the existing turbine and generator

The final responsibilities according to the specification will be determined after further site
survey.

(4) Environmental and Social Considerations

2)

b)

©)

The Indonesian side agreed to comply with the JICA Guidelines for Environmenta]l and
Social Considerations issued in 2004 (hereinafter referred to as “JICA Guidelines™) as well
as laws and regulations in Indonesia, and was requested to prepare Environmental Checklist
and Monitoring Form which are designated by JICA Guidelines for an outline design, when
applicable.

The Indonesian side agreed to make necessary arrangements with concerned governmental
organizations in order to secure funding for and execution of the above environmental
matters in a schedule as required for smooth execution of the Project.

Demarcation of Roles and Responsibilities within Indonesian side during and after
Implementing Stage

In case this Project is realized, the Indonesian side explained as follows;

- PLN will be, in principle, responsible for all the undertakings of recipient side shown in

Annex-6.
- Equipment / matenal / facility to be provided by this Project will become property of
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Ministry of Energy and Mineral Resources, and operation and maintenance will be under
the responsibility of PLN. When property rights will be transferred to PLN, Ministry of
Energy and Mineral Resources should notify JICA Indonesia office in a timely manner.

(6) Major Equipment of the Project
The Team explained that the Project will be conducted under the Japan’s Grant Aid Program
aiming at promoting “Green Growth”, which the Government of Japan puts stress on, by
introducing small scale hydropower plants with elaborated technologies of Japan.
(End)

Annex-1  Project Sites

Annex-2  Organization Chart of Ministry of Energy and Mineral Resources

Annex-3  Organization Chart of PLN

Annex-4  Japan’s Grant Aid

Annex-5  Flow Chart of Japan’s Grant Aid Procedures

Annex-6  Major Undertakings to be taken by Each Government
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Project Sites
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Organization Chart of Ministry of Energy and Mineral Resources
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Annex-4

Japan’s Grant Aid

The Government of Japan (hereinafter referred to as “the GOJ™) is implementing the organizational reforms to
improve the quality of ODA operations, and as a part of this realignment, a new JICA law was entered into
effect on October 1, 2008. Based on this law and the decision of the GOJ, JICA has become the executing

agency of the Grant Aid for General Projects, for Fisheries and for Cultural Cooperation, etc.

The Grant Aid is non-reimbursable fund provided to a recipient country to procure the facilities, equipment
and services (engineering services and transportation of the products, etc.) for its economic and social

development in accordance with the relevant laws and regulations of Japan. The Grant Aid is not supplied

through the donation of materials as such.
1. Grant Aid Procedures
The Japanese Grant Aid is supplied through following procedures :

*Preparatory Survey
- The Survey conducted by JICA
- Appraisal &Approval .
-~Appraisal by the GOJ and JICA, and Approval by the Japanese Cabinet
*Authority for Determining Implementation '
~The Notes exchanged between the GOJ and the recipient country
-Grant Agreement (hereinafter referred to as “the G/A™)
-Agreement concluded between JICA and a recipient couniry
*Implementation

-

-Implementation of the Project on the basis of the G/A
2. Preparatory Survey

(1) Contents of the Survey
The aim of the preparatory Survey is to provide a basic document necessary for the appraisal of the Project
made by the GOJ and JICA. The contents of the Survey are as follows:
- Confirmation of the background, objectives, and benefits of the Project and also institutional capacity

of relevant agencies of the recipient country necessary for the implementation of the Project.

- Evaluation of the appropriateness of the Project to be implemented under the Grant Aid Scheme from a

technical, ﬁnancial, social and economic point of view.
- Confirmation of items agreed between both parties concerning the basic concept of the Project.

- Preparation of a basic design of the Project.
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- Estimation of the Project cost.

The contents of the original request by the recipient country are not necessarily approved in their initial
form as the contents of the Grant Aid project. The Basic Design of the Project is confirmed based on the
guidelines of Japan's Grant Aid scheme.

JICA requests the Government of the recipient country to take whatever measures necessary to achieve its
self-reliance in the implementation of the Project. Such measures must be guaranteed even though they may
fall outside of the jurisdiction of the organization of the recipient country which actually implements the
Project. Therefore, the implementation of the Project is confirmed by all relevant organizations of the

recipient country based on the Minutes of Discussions.

(2) Selection of Consultants

For smooth implementation of the Survey, JICA employs (a) registered consulting firm(s). JICA selects (a)

firm(s) based on proposals submitted by interested firms.

(3) Result of the Survey

JICA reviews the Report on the results of the Survey and recommends the GOJ to appraise the

implementation of the Project after confirming the appropriateness of the Project.
3. Japan's Grant Aid Scheme

(1) The E/N and the G/A

After tile proposed Project is approved by the Cabinet of Japan, the Exchange of Notes(hereinafter referred
to as “the E/N") will be singed between the GOJ and the Government of the recipient country to make a
pledge for assistance, which is followed by the conclusion of the G/A between JICA and the Government of
the recipient country to define the necessary articles to implement the Project, such as payment conditions,

responsibilities of the Government of the recipient country, and procurement conditions.

(2) Selection of Consultants

In order to maintain technical consistency, the consulting firm(s) which conducted the Survey will be
recommended by JICA to the recipient country to continue to work on the Project implementation after the

E/N and G/A are signed by both sides.
(3) Eligible source country

Under the Japanese Grant Aid, in principle, Japanese products and services including transport of materials
~or those of the recipient country are to be purchased. When JICA and the Government of the recipient
country or its designated authority deem it necessary, the Grant Aid may be used for the purchase of the
products or services from a third country. However, the prime contractors, namely, constructing and

procurement firms, and the prime consulting firm are limited to "Japanese nationals".



A

(4) Necessity of "Verification"

The Government of the recipient country or its designated authority will conclude contracts denominated in
Japanese yen with Japanese nationals. Those contracts shall be verified by JICA. This "Verification" is

deemed necessary to fulfill accountability to Japanese taxpayers.

(5) Major undertakings to be taken by the Government of the Recipient Couniry

In the implementation of the Grant Aid Project, the recipient country is required to undertake such

necessary measures as shown in Annex-6.

(6) "Proper Use"

The Government of the recipient country is required to maintain and use properly and effectively the
facilities constructed and the equipment purchased under the Grant Aid, to assign staff necessary for this

operation and maintenance and to bear all the expenses other than those covered by the Grant Aid.

(7) "Export and Re-export”

The products purchased under the Grant Aid should not be exported or re-exported from the recipient

couniry.

(8) Banking Arrangements (B/A)

a) The Government of the recipient country or its designated authority should open an account under the
name of the Government of the recipient country in a bank in Japan (hereinafter referred to as "the
Bank"). JICA will execute the Grant Aid by making payments in Japanese yen to cover the obligations
incurred by the Government of the recipient country or its designated authority under the Verified

Contracts.

b) The payments will be made when payment requests are presented by the Bank to JICA under an
Authorization to Pay (A/P) issued by the Government of the recipient country or its designated authority.

(9) Authorization to Pay (A/P)
The Government of the recipient country should bear an advising commission of an Authorization to Pay
and payment commissions paid to the Bank.

(10) Social and Environmental Considerations

A recipient country must carefully consider social and environmental impacts by the Project and must
comply with the environmental regulations of the recipient country and JICA guidelines for Environmental

and Social Considerations.

(End)
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Flow Chart of Japan's Grant Aid Procedures
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Major undertakings to be taken by each Government

Annex-6

To be covered
No. Items To be COVCI.Cd by Recipient
by Grant Aid Side
1 o secure [a lot] /[lots] of land necessary for the implementation of the Project and to ®
clear the [site]/[sites];
2 To construct the following facilities
1) The building o
2) The gates and fences in and around the site °
3) The parking lot d
4) The road within the site ®
5) The road outside the site *
3 To provide facilities for distribution of electricity, water supply and drainage and other
incidental facilities necessary for the implementation of the Project outside the
[site]/[sites]
DElectricity
a. The distributing power line to the site [ ]
b. The drop wiring and internal wiring within the site ®
c. The main circuit breaker and transformer ®
2) Water Supply
a. The city water distribution main to the site ®
b. The supply system within the site (receiving and elevated tanks) ]
3) Drainage
a, The city drainage main (for storm sewer and others to the site) °
b. The drainage system (for toilet sewer, common waste, storm drainage and others) [ ]
within the site
4) Gas Supply
a. The city gas main to the site o
b. The gas supply system within the site )
5) Telephone System
a. The telephone trunk line to the main distribution frame/panel (MDF) of the )
building
b. The MDF and the extension after the frame/panel [
6) Furniture and Equipment
a. General furniture ®
b. Project equipment ®
4 | To ensure prempt unloading and customs clearance of the products at ports of
disembarkation in the recipient country and to assist internal transportation of the
products
1) Marine (Air) transportation of the Products from Japan °
to the recipient country
2) Tax exemption and custom clearance of the Products ®
at the port of disembarkation
3) Internal transportation from the port of disembarkation ®
to the project site
5 To ensure that customs duties, infernal taxes and other fiscal levies which may be
imposed in the recipient country with respect to the purchase of the products and the .
services [ be exempted] / [be borne by the Authority without using the Grant]
6 To accord Japanese nationals whose services may be required in connection with the
supply of the products and the services such facilities as may be necessary for their entry L
into the recipient country and stay therein for the performance of their work
7 | To ensure that [the Facilities and the products]/[the Facilities]/ [the products] be °
maintained and used properly and effectively for the implementation of the Project
8 To bear all the expenses, other than those covered by the Grant, necessary for the .
implementation of the Project
9 To bear the following cormmissions paid to the Japanese bank for banking services based
upon the B/A
1) Advising commission of A/P °
2) Payment commission ®
10 | To give due environmental and social consideration in the implementation of the Project. e

*1 B/A : Banking Arrangement, A/P : Authorization to pay)

*2 If the environmental screening category is C, No. 10 is unnecessary



Minutes of Discussions
on
the Tonsea Lama Hydropower Plant Rehabilitation Project
in the Republic of Indonesia

In response to the request from the Government of the Republic of Indonesia, the Japan
International Cooperation Agency (hereinafter referred to as “JICA™), in consultation with the
Government of Japan, decided to conduct a Preparatory Survey (hereinafter referred to as “the
Survey”) for Tonsea Lama Hydropower Plant Rehabilitation Project in the Republic of Indonesia
(hereinafter referred to as “the Project™).

JICA conducted the first field survey from 5™ to 16™ August 2012 and the second field
survey from 17" to 20 December 2012. Through discussions, field surveys and with the result
of technical examination in Japan, JICA prepared a Draft Final Report of the Survey.

In order to explain and to consult with the officials of concerned authorities in the Republic
of Indonesia (hereinafter referred to as “the Indonesian side”) on the contents of the Draft Final
Report, JICA dispatched to the Republic of Indonesia the Preparatory Survey Team for Draft
Final Report Explanation (hereinafter referred to as “the Team™), which is headed by Mr. Hiroshi
SUMIYOSHI, Director of Energy and Mining Division 2, Industrial Development and Public
Policy Department, JICA. The Team is scheduled to stay in the Republic of Indonesia from 7 to
10™ January 2013.

The Team held discussions with the officials of concerned authorities in the Indonesian side.
In the course of the discussions, both sides have confirmed the main items described in the sheets
attached hereto.

Jakarta, 9th January 2013
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Mr. Hiroshi SUMIYOSHI, Mr. Hasril Nuzahar

Director of Energy and Mining Division 2, Director of Electricity Program Supervision

Industrial Development and Public Policy Ministry of Energy and Mineral Resources

Department,

“Tapan International Cooperation Agency

Mr. Murtagi Syamsuddin
Director of Planning and Risk Management
PT.PLN(Persero)




ATTACHMENT

1. Contents of the Draft Final Report
The Indonesian side agreed and accepted in principle the contents of the Draft Final Report
and the Draft Technical Specifications of the Survey explained by the Team.

2. Responsible and Implementing Organizations

(1) The responsible organization is Directorate General of Electricity, Ministry of Energy and
Mineral Resources.

(2) The implementing organization is PT.PLN (Persero) (hereinafter referred to as “PLN™).

The Organization Structures of Ministry of Enérgy and Mineral Resources and PLN are shown in
Annex-2 and Annex-3 respectively.

3. Components of the Project
The components of this project are as follows;

> Rehabilitation (Replacement) of Tonsea Lama Hydropower Plant Unit 1.

The superstructure of power house of Unit 1, which is made of iron wood, will be kept from
the viewpoint of high historical value.

The major equipment and facilities for the project are shown in Annex 4.
PLN’s own responsibilities are as following;

Reinforcement of the existing bridge on the main access road to the Tonsea Lama power
station,

Relocation or rerouting of 20kV distribution lines and communication cables near sugar
tank,

- Relocation of the existing 160kVA transformer, 380 V and 220V distribution circuit
breakers for temporary power supply to Unit 2 and Unit 3

Disposal of unnecessary and waste articles of the removed old facilities, equipment and
materials,

4, Japan’s Grant Aid Scheme

The Indonesian side reconfirmed the Japan’s Grant Aid Scheme and the necessary measures
to be taken by the Indonesian side explained by the Team as described in Annex-5 and Annex-6
respectively.

5. Project Cost

The Team explained the estimated. cost of the Project as described in Annex-7. The Indonesian
side agreed that the cost for the Project should not exceed the amount agreed on Exchange of
Notes (E/N). The Indonesian side also agreed that the cost for the Project contains procurement
cost of equipment, transportation cost up to the Project site, installation cost and the Consultant
fees.

6. Confidentiality of the Project
(1) Detailed specifications of the Facilities and Equipment

Both sides agreed that all the information related to the Project including detailed drawings
and specifications of the facilities and equipment and other technical information shall not be
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disclosed to any outside parties (i.e. outside of JICA and the Indonesian side) before the
conclusion of all contract(s) for the Project.

(2) Confidentiality of the Cost Estimation

The Team explained the estimated cost of the Project as described in Annex-7. Both sides
agreed that the estimated cost for the Project should never be duplicated or disclosed to any
outside parties (i.e. outside of JICA and the Indonesian side) before tender for the Project. The
Indonesian side understood that the estimated cost for the Project attached as Annex-7 is not the
final and is subject to change as a result of examination through revision of the Outline Design
Study.

7. Possibility of Change in Scope, Schedule and Cost of the Project

The Team stressed that the detail of the scope, the schedule. and the cost for the Project are
tentative and subject to change due to the domestic circumstances in Japan and in the Republic of
Indonesia. The Indonesian side understood it.

8. Other Relevant Issues

(1) Progress of preparatory works for the Project

The Indonesian side agreed to undertake preparatory works necessary for the Project including
land use permission, and any authorization procedure, The preparatory works shall be completed
no later than six months from the conclusion of Grant Agreement (G/A).

(2) The Indonesian side mentioned that the Indonesian scheme should follow the Indonesian
regulation No. 10/2011.

(3) Demarcation of Roles and Responsibilities within the Indonesian side during and after the

Implementing Stage
Both side confirmed that the demarcation of roles and responsibilities within the Indonesian
side is as follows:

- PLN will be, in principle, responsible for all the undertakings of the Indonesian side.

- Equipment/material/facility to be provided by the Project will become property of Ministry
of Energy and Mineral Resources, and operation and maintenance will be under the
responsibility of PLN.  When property rights will be transferred to PLN, Ministry of Energy
and Mineral Resources should notify JICA Indonesia office in a timely manner.

(4) “Green Growth” policy

The Indonesian side recognized that the Project will be formulated and conducted in
accordance with the “Green Growth” policy of the Government of Japan, which emphasizes on
utilizing the major equipment such as hydro turbines made by Japan’s small and medium
enterprises.

(5) Counterpart Personnel

The Team requested the Indonesian side that necessary number of counterpart personnel shall
be assigned to the Project and necessary arrangements with related organizations be made during
the implementing stage in the Republic of Indonesia. The Indonesian side has agreed to accept
the request.

(6) Customs Duties and Tax Exemption

The Indonesian side understands that the Indonesian side shall be fully responsible on
exemption of taxes, custom duties and any other levies imposed in the Republic of Indonesia, in
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case the Project is implemented.

(7) Climate Change
Both sides confirmed the project is expected to contribute to mitigation of climate change.

(End)

Annex-1  Project Sites

Annex-2  Organization Chart of Ministry of Energy and Mineral Resources
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Annex-4  List of Major Equipment and Facilities for the Project

Annex-5  Japan’s Grant Aid

Annex-6  Flow Chart of Japan’s Grant Aid Procedures

Annex-7  Project Cost
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Annex 3

Organization Chart of PLN
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List of Major Equipment and Facilities for the Project

Annex-4

No. Equipment/Facilities Principal Features Qty
1. Unit 1 Turbine

1.1 Turbine 89.5 m, 5,100 kW, 500 rpm 1 set
1.2 Inlet valve Through-flow butterfly valve, 1.2 m diameter 1 set
1.3 Governor Electric type 1 set
1.4 Turbine conirol panel 1 set
1.5 Cooling water supply system 1 set
1.6 Drainage pump 1 set
2. Unit 1 Generator
2.1 | Generator 5,440 KVA (4,900 kW), 6.3 kV, 500 rpm I set
2.2 Excitation system Brushless excitation system 1 set
2.3 Neutral grounding system 100 A resistor grounding system 1 set
3. Power Transformers

3.1 Unit 1 main transformer 6,000 kVA, 6.3/30 kV, oil-immersed type 1 set
3.2 No. 1 station-service transformer 300 kVA, 6.3/0.4-0.23 XV, dry type 1 set
3.3 No. 2 station-service transformer 300 kVA, 20/0.4-0.23 kV, oil-immersed type 1 set
34 Local-service transformer 50 kVA, 6.3/0.4-0.23 kV, oil-immersed type 1 set
4. Switchgear
4.1 30 kV switchgear Outdoor use metal-enclosed switchgear 1 set
4.2 20 kV switchgear Outdoor use type switchgear 1 set
4.3 6.3 kV switchgear Indoor use metal-enclosed switchgear 1 set
4.4 Low voltage switchpear Indoor use metal-enclosed switchgear 1 set
5. DC Power Supply Equipment
5.1 Stationary batteries Valve regulated lead-acid type, 300 AH 1 set
5.2 | Battery charger Transistor rectifier type, DC 110V I set
5.3 DC distribution panel Metal-enclosed cubicle 1 set
6. Conirol and Relay Panels

6.1 Local control panel Metal enclosed panel with tough screen 1 set
6.2 Relay panel Metal enclosed panel with digital relays 1 set
6.3 Remote control panel Metal enclosed panel with tough screen 1 set
7. Intake Facilities
7.1 Intake screen panel 4.0 m wide, 4.4 m high 2 sets
7.2 | Raking equipment ° Traveling type with conveyor system 2 sets
1.3 Intake stoplog 4.0 m wide, 4.3 m high 2 sets
7.4 Scour gate 2.5 m wide, 0.8 m high 1 set
8. Penstock

8.1 Penstock valve Butterfly valve, 1.6 m diameter 1 set
8.2 Penstock 1.6 m - 1.2 m diameter, 164 m-long 1 lot
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Annex-5

JAPAN'S GRANT AID

The Government of Japan (hereinafter referred to as “the GOJ”) is implementing the organizational reforms to
improve the quality of ODA operations, and as a part of this realignment, a new JICA law was entered into
effect on October 1, 2008. Based on this law and the decision of the GOJ, JICA has become the executing
agency of the Grant Aid for General Projects, for Fisheries and for Cultural Cooperation, etc.

The Grant Aid is non-reimbursable fund provided to a recipient country to procure the facilities, equipment
and services (engineering services and transportation of the products, etc.} for its economic and social
development in accordance with the relevant laws and regulations of Japan. The Grant Aid is not supplied

through the donation of materials as such.
1. Grant Aid Procedures
The Japanese Grant Aid is supplied through following procedures :

- Preparatory Survey
- The Survey conducted by JICA
+ Appraisal &Approval
~Appraisal by the GOJ and JICA, and Approval by the Japanese Cabinet
+ Authority for Determining Implementation
-The Notes exchanged between the GOJ and a recipient country
*Grant Agreement (hereinafter referred to as “the G/A™)
-Agreement concluded between JICA and a recipient country

+ Implementation ‘
~Implementation of the Project on the basis of the G/A

2. Preparatory Survey

{1) Contents of the Survey

The aim of the preparatory Survey is to pfovide a basic document necessary for the appraisal of the Project

made by the GOJ and JICA. The contents of the Survey are as follows:

- Confirmation of the background, objectives, and benefits of the Project and also institutional capacity

of relevant agencies of the recipient country necessary for the implementation of the Project.

- Evaluation of the appropriateness of the Project to be implemented under the Grant Aid Scheme from a

technical, financial, secial and economic point of view.

- Confirmation of items agreed between both parties concerning the basic concept of the Project.

s
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- Preparation of a basic design of the Project.
- Estimation of costs of the Project.

The contents of the original request by the recipient country are not necessarily approved in their initial
form as the contents of the Grant Aid project. The Basic Design of the Project is confirmed based on the

guidelines of the Japan's Grant Aid scheme.

JICA requests the Government of the recipient country to take whatever measures necessary to achieve its
self-reliance in the implementation of the Project. Such measures must be guaranteed even though they may
fall outside of the jurisdiction of the organization of the recipient country which actually implements the
Project. Therefore, the implementation of the Project is confirmed by all relevant organizations of the

recipient country based on the Minutes of Discussions.

(2) Selection of Consultants

For smooth implementation of the Survey, JICA employs (a) registered consulting firm(s). JICA selects (a)

firm(s) based on proposals submitted by interested firms.
(3) Result of the Survey

JICA reviews the Report on the results of the Survey and recominends the GOJ to appraise the

implementation of the Project after confirming the appropriateness of the Project.
3. Japan's Grant Aid Scheme

(1) The E/N and the G/A

After the Project is approved by the Cabinet of Japan, the Exchange of Notes(hereinafter referred to as “the
E/N™) will be singed between the GOJ and the Government of the recipient country to make a pledge for
assistance, which is followed by the conclusion of the G/A between JICA and the Government of the
recipient country to define the necessary articles to implement the Project, such as payment conditions,

responsibilities of the Government of the recipient country, and procurement conditions.
(2) Selection of Consultants

In order to maintain technical consistency, the consulting firm(s) which conducted the Survey will be
recommended by JICA to the recipient country to continue to work on the Project’s implementation after the

E/N and G/A.
(3) Eligible source country

Under the Japanese Grant Aid, in principle, Japanese products and services including transport or those of
the recipient country are to be purchased. When JICA and the Government of the recipient country or its
designated authority deem it necessary, the Grant Aid may be used for the purchase of the products or
services of a third country. However, the prime confractors, namely, constructing and procurement firms,

and the prime consultmg firm are limited to "Japanese nationals". Hs
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(4) Necessity of "Verification"

The Government of the recipient country or its designated authority will conclude coniracts denominated in
Japanese yen with Japanese nationals. Those contracts shall be verified by JICA. This "Verification" is

deemed necessary to fulfill accountability to Japanese taxpayers.

(5) Major undertakings to be taken by the Government of the Recipient Country

In the implementation of the Grant Aid Project, the recipient country is required to undertake such

necessary measures as Annex-7.

{6) "Proper Use"

The Government of the recipient country is required to maintain and use properly and effectively the
facilities constructed and the equipment purchased under the Grant Aid, to assign staff necessary for this

operation and maintenance and to bear all the expenses other than those covered by the Grant Aid.

(7) "Export and Re-export"

The products purchased under the Grant Aid should not be exported or re-exported from the recipient
country.

{(8) Banking Arrangements (B/A)

a) The Government of the recipient country or its designated authority should open an account under the
name of the Government of the recipient country in a bank in Japan (hereinafter referred to as "the
Bank™). JICA will execute the Grant Aid by making payments in Japanese yen to cover the obligations
incurred by the Government of the recipient country or its designated authority under the Verified

Contracts.

b) The payments will be made when payment requests are presented by the Bank to JICA under an
Authorization to Pay (A/P) issued by the Government of the recipient country or its designated authority.

{9) Authorization to Pay (A/P)

The Government of the recipient country should bear an advising commission of an Authorization to Pay

and payment commissions paid to the Bank.
(10) Social and Environmental Considerations

A recipient country must carefully consider social and environmental impacts by the Project and mmst

comply with the environmental regulations of the recipient country and JICA socio-environmental guidelines.

(End)
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Flow Chart of Japan's Grant Aid Procedures
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Annex-7

(Confidential)
LEstimated Project Cost

The cost of the Project will be approximately JPY 1.873.34 million in total. The content of the
project cost are shown separately for the Japanese borne portion and the Indonesian side borne
portion in accordance with the conditions in item 3. (3) below.

This cost estimate is provisional and would be further examined by the Government of Japan for
the approval of the Grant.

1. Cost to be borne by the Japanese side: Approximately JPY 1,865.0 million

Approximate Total cost for Japanese Portion

Approximate Cost
Cost Items L
{million JPY)
Equipment Procurement, Installation, Construction 1,612.6
Detailed Design & Consultant’s Supervision 252.4
Total 1,865.0

2. Cost to be borne by the Indonesian side:

(1) Reinforcement of the access road, relocation of IDR 814.1M (=¥ 6.34 million)
existing electricity facilities etc. by PLN

(2) Payment of bank commission based on banking IDR 257.0M (=¥ 2.00 million)

+ A/P commission
- Payment commission

)]

3. Conditions for estimation
(1) Time of estimation: November, 2012 (Average from June, 2012 to November 2012)

(2) Foreign exchange rates:
IIDR = JPY0.0078

(3) Others:
The above estimation was carried out in accordance with relevant rules and the

guideline of the Japanese Grant Aid.

ne
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Major undertakings to be taken by each Government

Annex-8

No.

Items

To be covered
by Grant Aid

To be covered
by Recipient
Side

to secure [a lot] /[lots] of land necessary for the implementation of the Project and to
clear the [site]/[sites];

To construct the following facilities
1) The building :

2) The gates and fences in and around the site

3) The parking lot

4) The road within the site

5) The road outside the site

To provide facilities for distribution of electricity, water supply and drainage and other
incidental facilities necessary for the implementation of the Project outside the
[site]/[sites]

1}Electricity

a. The distributing power line to the site

b. The drop wiring and internal wiring within the site

¢. The main circuit breaker and transformer

2) Water Supply

a, The city water distribution main to the site

b. The supply system within the site (receiving and elevated tanks)

3) Drainage

a. The city drainage main (for stonn sewer and others to the site)

b. The drainage system (for toilet sewer, common waste, storm drainage and others)
within the site

4) Gas Supply

a. The city gas main to the site

b. The gas supply system within the site

5) Telephone System

a. The telephone trunk line to the main distribution frame/panel (MDF) of the
building

b. The MDF and the extension after the frame/panel

6) Fumniture and Equipment

a. General furniture

b. Project equipment

To ensure prompt unloading and customs clearance of the products at ports of
disembarkation in the recipient country and to assist internal transportation of the
products

1) Marine (Air) transportation of the Products from Japan
to the recipient country

2) Tax exemption and custom clearance of the Products
at the port of disembarkation

3) Internal fransportation from the port of disembarkation
to the project site

To ensure that customs duties, internal taxes and other fiscal levies which may be
imposed in the recipient country with respect to the purchase of the products and the
services [ be exempted] / [be bome by the Authority without using the Grant]

To accord Japanese nationals whose services inay be required in connection with the
supply of the products and the services such facilities as may be necessary for their entry
into the recipient country and stay therein for the performance of their work

To ensure that [the Facilities and the products]/the Facilities)/ [the products] be
maintained and used properly and effectively for the implementation of the Project

To bear all the expenses, other than those covered by the Grant, necessary for the
implementation of the Project

To bear the following comnissions paid to the Japanese bank for banking services based
upon the B/A

1) Advising commission of A/P

2) Payment commission

10

To give due envirommnental and social consideration in the implementation of the Project.

*1 B/A : Banking Arrangement, A/P : Authorization to pay) *2 If the environmental screening category is C, No. 101
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BEH5 WEEHUXM1/2)

e ERE DA TR JERE | R | B AR SR
1 PLTA Tonsealama (Tonsealama Hydropower Station) | Z3%5 | A4 11 1 Tonsealama P/S
MR PE
2 Report for Major Overhaul of Unit 1 in 1985 =24 | A4 1 Tonsealama P/S
3 Photographic Records for Major Overhaul of Unit 1 2XH | A4 13 1 Tonsealama P/S
in 2003
4 Repair Report for Unit 1 Generator Stator in 2008 ==X A4 1 Tonsealama P/S
5 | Annual Inspection Report for Unit 2 in 1993 S5 | A4 1 Tonsealama P/S
6 General Inspection Report for Unit 2 in 2005 =¥ | A4 1 Tonsealama P/S
7 | General Inspection Report for Unit 3 in 2004 =R | A4 1 Tonsealama P/S
8 | Annual Inspection Report for Unit 3 in 2009 E:HH | A4 1 Tonsealama P/S
9 PLTA Tonsealama Performance Report for August =24 | A4 1 Tonsealama P/S
2012
10 | Tondano River Water Quality Analysis Report at Inlet | &35 | A4 1 Tonsealama P/S
and Oultlet of PLTA Tonsealama
11 | Single Line Diagram for PLTA Tonsealama X | A4 1 1 Tonsealama P/S
12 | Overall Network System Diagram for Minahasa and Xm | A4 1 1 Load dispatching
Gorontalo center AP2B
13 | Network System Diagram for Gorontalo X | A4 5 1 Load dispatching
center AP2B
14 | Network System Diagram for Central Sulawesi Xm | A4 4 1 Load dispatching
center AP2B
15 | Data for Peak Load, System Load Curve and Demand | E%5 | A4 5 1 Load dispatching
Pattern center AP2B
16 | Statistical Data for Population and Economic Growth | 235 | A4 1 1 North Sulawesi
of North Sulawesi Province Statistics Center
17 | Weather Factor Data =24 | A4 1 Meteorological,
Climatological
and Geophysics
Agency
18 | PCB Sampling Data for Power Transformers E:RE | A4 4 1 Tonsealama P/S
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