A ¥ PR THHE

aZ Xy P RN ERRETEE

Tl

S

2 I AN R N
@if .&-’}? i LN ?‘Q
AN

JICA LIBRARY ){ :’.\. .'C‘: _,__, E‘:ii\‘
[ = - Hi

feezezlel o ggg9 g g R

l

"

b

B 1 h S

iy
HE
[k

gErE |

8364




AV FRTT

aZINy Ty VIKIR

b R A E

198343

gLl

sl

s PAFEET

H

i

X BR W S




NAIRED I

1224242 [6]




o.

Dolok “"‘W"'Li 1
Pﬂ*ﬂg Siparong

| Bagus

’\_{Hm b :
tititan

rseg
Siloen™ Apk tabotu

Koiop inang

ngko n i
Rantauprapat
‘ kpunjo agungmdun

\ ’ nanjld
7 o
+

-;.
Tg. Senebul

Lubul;mﬁ_atu P ALANGBESA
Bagansiapiapi Tq Modung \9
N Bakattua Y& é\

Selamat P. RUPAT

angkalanbua h

p\ o

+
M Tllukm"b‘“‘ .Bcntolun

E.

4
+
+

Huta N SItumbulo Tq Kombung
Batupanja
amusnﬁ :ﬂ‘ oumu .
<% Wy Sintong 1Cn- J!
a ‘1. Ta junqmojw{ Sed ﬂll’lﬂl’l II
F 4 —-— -
Sipupus Aeknabari : ¥ ** Airtejun Rantavkimpary - j{
garmatandbr
SUMATERA A °P“"'"3, ‘” " w4 Rantaukasai "*&'N,* F SELA SlNGAﬁJEA#"',
UTARA buhuan > Kotatengah 4 Balalpungut : G .RANG SANG ~ p_"é'Aﬁu ',l';u “0”
-Le -*‘ Markau ‘ﬁa Tanjung P KARIMUN ubu
4 xDaludg "", o gu oy éo Teluk be@ ' \njanq mpunocl E Ap BULAN & /
b kanan 2 TEBINGTINGG ? REMPAN
BARE / KUI:DS 3
Y Kotalama ; o ‘.4&, COMBOL
b’ "': gq.dp 3 Ujung batu j s -. ’%Tun ng Il wp 'DOUR[AN G‘Lm
:'h . 4‘ O Rokan \ @“g@ P.MENDOL P SEMBUR
‘N~ Teror eiong e b T ANBARY e RI AU Mooy L oarrg DURAIPW
Panti ++ P‘"" o X oYM KeP. R RIA tf
% Bang k nary : ' o WSS : Sungnigtmung B% a
~Muarapait ara mahat 94! < P KATEMAN
Lambak P.PINI Lubuksikaping Simullnyun % : b BUAYAQ]
® Kappyfar P BAKUNGQ
B R A pfPangkolankotabaru ' " P.BAKONG
o ¥ ’ o Fg-Dasuk—
A o Fa A Mandah P.LINGGA
o » ° A Tugiunqpml Sungal paky : Tol%plna qC? ,
@) PAYAKUMBUH Tembilohan = __P.BASU
ON \ /‘)A
CHINA B’ ummmﬂ: h Rengat  'empuling mg@ Tg.Basu P se'ﬂ-‘?ﬁ o
asera
. Kualannok Kualucuk?
¢luk kuantan NIUR
Pangkalankasal
Lubukjambi Seberi Ku by Puluukijoné) oo %(7 To.Buku
: - * Traear Kualatungkal s
Lubukberg T::;nc T, Xty Keritong x" ® ..Qb/m
I.I?.ll\l)aﬁinu? Qo lalags ) s**‘x 'H.*‘x . T:Iukbanglnh e LA
. . + *®
" SEOSA N R P P * LEGEND
CAAN S |
x* KRoan e e =t NAtIONRAE BOundaty
sly > .
numulm \Pulautamiang oMbl L ate Province Boundary
T h
kgadany. ,+ 08" e Laﬂlundo gk J AMBI Trunk Road
QY Uarabungey X Local Road
S T N=adha —— Lo
o .
s/ Romaupandan © KEY AND LOCATION MAP
- Bk oL
£ i - . SCALE |:1.790.000 ]

00



PROF!

T { CAND! "l Ia A W (-mm—
37'1 (_Lfa = T {  Reosioe mz - S S— S
] AR f@%}nm —

KOTAPANJANG MYDRO ELECTRIC
POWER DEVELOPMENT PROJECT

'PLAN AND PROFILE
OF

KAMPAR KANAN RMVER

|




T3694 5

T637s

'rxc

a.lltn s ‘*
1o BRIGT TIOOSH ! msmm . AN

gy WY 9
§)‘/~\" - | \\\‘ TATAA | =

|
|
/

0 M«b—
LT — F — e e e e T ——— — — e
SURFACE | £3 f_d g 5 g KOTAPANJANG HYDRO ELECTRIC
I] " — - , — POWER DEVELOPMENT PROJECT
T — ¥ ? — 2 ! 5 :ﬁ
i) 'K S . g 5 @ &  PLAN AND PROFILE

v Y m——rr — e - — OF
] © -] » ©
o 3 3 %3 ¢ 3 g 5 i< . g a s = *|  MAHAT RIVER
: N -




&t E A R
1% PHEOEREEM e 1
L1 & B cereeeenniee e e b e b e e e 1
L1l Z 8P x2 FOIR  cooeeeree e 1
LL2 B8 F H B ceeereeesrereererrereciini s s s e e 2
L1.3 FRAEBEBOEE oo reeree e e 2
LLd4 B B JE E) oo e e e 2
L.1.5 PLNBIDEIMRE  rvrerrerorenrneneron i i s sosiai s sennnennees 3
L2 B T T T S PP PP 8
B2 BRHETBEE FEEE  oooreeereee e e e 15
2.1 % . S O R P RI 15
2.2 H B creereereeerentees re e e e e 19
221 Hll B H  HJ  creeeererererereerer e i e e 19
U 2.2.2 Bl B ME B ceeeeeeeeereer et e e 19
2,23 Hll B EE IR e ceeererenesineaeieieiet i e 21
2.3 M B B R cveereeeereeeeeetetesrniiiii i e st 23
2.3.1 Y EE H B creveerrrercerereesreneereesine st e e e 23
2.3.2 T A FE B e 23
2.3.3 M ZE RS B cerereeereeeeereereseeasrneme e 29
2.4 GER . FKICIMIE  coovv o rreremrme s e st e s e s s e 35
281 F8 FE H By cveereeeeeeremsrierrese i s et s e e e 35
2,42 HE B FE B cererecrrireereereii i e e e 35
2.4.3 HH FE RE B cereereeeeereeeerereeenier i e 36
B3 M SJE B I E]  -ooeveecreoreie et en et e s ere e e e et e 41
3.1 FFEDBIBAGIIM  --oroeerererrerssrmrsrmmrmr i e et e 41
3.2 BEOBIPIIGIIRR  coeorerrrrerermormremn i s e 44
3.3 B F)EEE T ] eevrreeeorneereee ettt i e e e s 45



%4% %@@ﬁﬁﬁgﬁﬁ .............................................................................. 49

4.1 FE B OEP JE  cvcerrveeererteeretteteeseereiiiiieriicsaesaieinn ceaeineesreeees e eeeans 49
4. 1.1 SFEHIROBEEE  ooovvrmrrore e ere e eeera ettt e r— e e are o ee e es e 49
41,2 FE B OBRE AT cveereerrrertrer it e eee e e ear et re e 50
4. 1.3 BRZEHFSDMETE  crrererrrrrrt ittt e e e s 69
4.1 4 FAYL FRUF AT DBRBE  corerrrerriemmetrinereiat e srennseesaessensas T
4.1.5 FAHBOTFMBEL  oooorovrrrroretieeii e e e e e e ranas 72
4. 1.6 BRBHTHIED FRBEIT oo rorermrraerrnreriiieteseeres eeetearrrenaresaneassns 792

YA B A1 T 76
N T B A - 3 T 76
4.2.2  ZE B F BF [ ceeeereeeeeeereeeerneneenen et e e e ee e, 76

4.3 BRI DB B oot i e et e e et n s 78
4.3 1 BB B OB BB e e e e e e e 78
4.3.2 BEBEBY OBIHE e oorrereriiint et een e st e e 78

4.4 (E2R LB FHEDF oo et et et e et et et v ee e ee e oa 80

4.5 Bl L OBE ] cvereeereceeererterenterieereeineeeeetaen bt aen aee i arvrrra e an s 81
4.5 1  HESROOBEEIEIR oo vooooeremriene i et e r e e eee e e e e e s 81
4.5.2 BREST OB HEE oo v et i ey e e rn e e ee ran e aan s 82

A6 B BK BB FE e e e e 85
4.6. 1 EHI, FEB. F DM corererer et et es st ae e ee e e eae e, 85
4.6.2 2 SRS — 87
4.6.3 & E BB cor e e e e e e e e e a e e e 88

4.7 FES, BEBEIHER  c-vvvvrrrrrrrree et tie et eae et et e et et et an e 89
AT 1 & B FE ceerreereeerenene e e e ettt et e 89
4.7.2 BB BE G OFD e reerreeerrreraitett ettt irareaes et et en e raearn e aeans 93

SO GTROVEREIIE - cvrvveverrrrrrmreteetneneraraartiesrsars trnmeneren s ieeare st o 97

5.1 B ZE T R eeeeceertireies criiiiieeeeeneen et an s e eeree et eae e an e a7

5.2 BAEIMEFDRMEL - orvoerrrrrer ittt et e e e et eteae e 99

APPENDIX



Glossary (8 # 44 )

Badan Perencanaan Pembanguan National Planning and Development
Nasional (BAPPENAS) Board

E X S &E T

Badan Perencanaan Pembangunan Provincial Planning and Development
Daerah (BAPPEDA) Board
MERHER
Badan Koordinasi Penanaman Modal Investment Coordination Committee
(BKEM) REWREZ AR
Biro Pusat Statistik Central Bureau of Statistics
ook E B
Bupati Chief of Kabupaten (Regency)
L3 -3
Camat Chief of a Kecamatan (District)
0 &
Departmen Pekerjaan Umum (DPU) Department of Public Works
MoK %S
Desa Village
i
Dinas Kehutanan Forestry Service
M & B B
Dinas Pendidikan dan Kebudayaan Education and Culture Service
PDK
(PDK) M &' AL B
Dinas Perikanan Fisheries Service
M R % B
Dinas Perindustrian Industries Service

M T % B



Glossary (#t2Z )

Dinas Perkebunan Rakyat

Dinas Pertambangan

Dinas Pertanian Rakyat

Dinas Transmigrasi

Kabupaten

Kantor Sensus dan Statistik

Kecamatan

Kepala Desa

Kepulauan Riau

Kotamadya

Perudahaan Umum Listirik Negara
(PLN)

P.T. Perkebunan (PTP)

People's Tree Crops Service

M & B B

Mining Service
M & W B

People's Agricultural (food crops)
Service

N A X B

Transmigration Service

M B8 B B
Regency
$

Statistics and Census Qffice
M % B B

District
b4

Chief of a village
LN

The regency of Island Riau
VT v B R

An incorporated city, the same level
of government as a regency/kabupaten

% B X

National Power Corporation

2 h 2 #

Government Estate Company

X O~ #



Glossary (%2 )

Rencana Pembanguna Lima Tahun Five Year Development Plan
REPELITA

Ketiga ( ) St 5 R E

Sumatera Barat West Sumatra

w/ A < b3

Unit Pelaksana Proyek (UPP) Preject Execution Unit
FR-S A MEREHE

Directorat Penyelidikan Masaalah Water Resource Research Institute
Alr (DPMA
r ( ) KERMERRH
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L, o ERBERL T L XRXERK LY EHCHER 3 5 <. BED
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AgElcd, EBEREHRCFETDH LT AHIKEV,

2% v (Kotapanjang) K W BBRERES v z2 M2, 20X 5 hERrS
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Agency: JICA) % 7 4=V €V F 4 lEORKBHBRE L L, HHEER Y1 o~ Faxv

TARBT AL o,

112 #® & H &

COWEBML, H vt — (Kampar) HKFEAH v~ =2 #H F » (Kampar Kanan)
MBI A2 230rY 2  KDREBRBHE R >VWT, W - BHENE M
WELEXTET S, AHRELYSOLT 4~V E VT 4 - VXL DORHELIT,
BRETHARHEBELYRET AN THD,
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1.2 PLN Staff Concerned
COUNTERPART TEAM
Chief : Drs. C.S. Hutasolt
Deputy Chief ' ¢ Ir. P. Sihombing
Members : 1. Ir. Soepartomo/

Ir. Ridzaluddiri
2. Drs. Roediyarto BE/
Ir. Ibnu Subroto
3. Ir. Udibowo C
4, Ir., Widhoyoko
5. Ir. Yudi Pagih
6. Ir., Iswardi Yahya
7. Drs. Afandi
8. Masni Kamal BE
9, Ma'mur Hafan BSc.
Project Manager ¢+ Ir, Januar Muin
Deputy Project Manager/
Site Manager Ir. Muhadi
Resident Engineer ¢ Ir. Yusuf Mahadar

Supervisor:

- Topographical, Aerial and

hydrological Survey : 1. Dra. C.S. Hutasoit
2. Ir, Andy Purnama

3. Ruskali BIE
~ So0il Investigation

Field Supervisor:

Aerial Survey. :

2. Ir, Hanggoro

i

Nasli Karsa
Abdul Rahman
T. Aritonang

Topographic Survey

Hydrological Installation:

Soll Investigation

Didi Sulasdi BSc.

(KDSR~PLN Pusat)
(KDPS-PLN Pusat)

(KDSV-LMK)

(KSPR-PISF&P)

(Geologist, DSR-PLN Pusat)
(Electrical Eng. DSR-PLN Pusat)
(Surveyor Eng. PISF&P)
(Electrical Eng. DPS5-PLN Pusat)
{Socio Economist DSR-PLN Pusat)
{Pikitring Sumbar & Riau)
(Geologist, DSV-LMK)

(Pikitring Sumbar & Riau)

(Pikitring Sumbar & Riau)
(Pikitring Sumbar & Riau)

(KDSR-PLN Pusat)
(DSR-PLN Pusat)

(DSR-PLN Pusat)

(PISF & P)

1. Ir, Basuki Rahardjo N {DSR-PLN Pusat)

(DSV-LMK)
{DSV-LMK)
(DSV-LMK)
(DSV-LMK)



12 & #

(1) MAOAMBEHE

PLN®WilayahMI D 1973F~ 1981 E OB 8 ¥ ER T 2 BHBE O ETHHME
216%, £ —2AHTIRI9B L) BV EEXRL T2, ZORIV Ty MHKH>WTRA
W, ThETh1BERU2202THD, HHED 2EMTRMBERU29% L V3 FERCE
WFOBRREbh 5,

V7 M OMROEIBEIT19814E45.8GWhitd L, 19904F 403.7 GWh K& ©F 20004
1,260.2GWh L BBE 2h., T OMOEFHEME X198 LBEIhD, X, ¥ —27 AT
(2 19814E12.3MW Tt L . 19904F 112.4MW B tX 20004 287.TMW L /e b, DM ETLH
MR8 LBEIND,

BENREOFRR, #£H., BXA. A*BRUOCIEAOWE 2O T T ) X4 L
THRELL, COPEFREDCTF—FROER., 1 v FRYTBRRHOBERK. AXRE
BEHAEO—BBEZRL PLN L ORHER, FRAIBRUGFELOMETFEL TF
BET %,

HECBOBRICH L THBTTE BRI L /R, 1989/90FE =2 v v rK
NBEFORERESALBELEL LD,

(2 # ¥ & # K

HrA—nahr s, A= BOREPREYERTHRMIIT, 7 o H 4
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#1.3

General Features of Kotapanjang

Hydro Electric Power Plant

(1) Reservoir

Catchment area 3,337 km2
Gross storage capacity 1,250 x 106 m3
Effective storage capacity 900 x 1b6 m3
Surface area 120 km2
High water level 85 m
Low water level 73.5 m
Effective depth 11.5 m

{2) Dam
Type Concrete gravity type
Height 58 m
Crest length 267 m
Surface-slope Upstream 1: 0.15 (fillet)

| Downstream 1 : 0.80

Dam volume 249,000 m3.'

(3) spillway

Spillway type

Gate type
Gate (H x W x Units)

Design flood

Overflow, chute and dentated
sill type

Roller gate
18 mx 12 m x 5 units

9,000 m3ls (200-year flood)

(to be continued)
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(4) Intake
Width
Gate type

Number of units

13 mx 3

Sluice gate

3 units

(5) Penstock
Type
Length
Number of units
Diameter

Design discharge

Buried fype

77 m

3 units

5.0 m~ 4,18 m

114 m3/s each penstock

(6) Power House and Tailrace
Type
Length
Width

Tailrace

Ground type
79.5m
26.5 m

Open channel type
80 m in length

(7) Generating Equipment
Turbine
Type
Installed capacity
Effective head
Rated discharge
Number of revolutions

Generator

Type

Vertical shaft Kaplan type
37,000 kW x 3 units
38.7 m
3
114 m” /g/units

167 r.p.m.

3-~phase AC generator

(to be continued)
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Capacity _ 44,000 kVA x 3 units
Voltage : 11 kv
Frequency 50 Hz

Main transformer

Type Outdoor 3-phase oil immersed

0il natural air forced
Capacity 44,000 kVA x 3 units
Voltage 11/150 kv

(8) Transmission line and Substation
Transmission line

Section Power station to Pekanbaru

Length 70 km

Phase 3-phase system

Voltage 150 kv

Number of circuits Double

~ Conductor ASCR 330 mm’
Support Steel tower
Substation

Location Pekanbaru

Type 3-phase oil natural trans-
former with forced air
circulation

Capacity 25 MVA x 2

Voltage : 150/20 kv
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Table 2.2 3 “L1TST OF GEOQOLOGICAL_ SURVEY
I TE M - | WATER PRES- GROUTING | TEST ADIT | TEST PIT | SEISMIC I ' T E M WATER PRESSU- GROUTING | TEST ADIT| TEST PIT | SEISMIC
ORILLING |syre TEST |SAMPLING | 1ggy EXCAVATING |EXCAVATING |PROSPECTING ORILLING | ge TgsT |[SAMPLING | rggt EXCAVATING |EXCAVATING |PROSPECTING
LOCATION No. (m) (Times) (Pleces) (Times) (m) (m) (m) LOCATION No. (m) ( Times) (Pieces) ( Times) (m) (m) (m)
8- | 3Q 5 2 | ' B-23
2 40 6 2 24 25
3 50 9 2 25 30.5
AX1S-1 4 50 9 2 [ 'MS§- 7 : 330
5 40 7 2 QR - T 8
6 30 5 - 9
7 30 5 1o
8 40 7 QUARRY 11 210
9 50 9 2 B - 26 40
AXIS-4
10 50 9 2 SITE 27 40 I
i1 [{a5°) 40 12 2 28 60 2
12 30 4 i QR-II MmN -12 220
13 40 7 2 13 220
14 50 9 2 14 220
!5 [(45°) 7O i3 2 L] 165
AXIS-3 16 |{30%) 60 1o 2 B - 31 50 3
17 50 9 2 - - 32 S0 2
18 40 8 2 QR- ¥ /MM -16 460
19 30 5 ! e 17 115
20 30 S } 18 115
DAM SITE —
POWER 2! 30 ! - - 33 24.5%
HOUSE 22 30 2 QR-1 |8 : 2
BG-1A 40 7 fl
8 40 - MUARA | B - 29 IS
' 7
RIGHT c 40 MAHAT oo r 3
B AN K D 40 7 7
F 40 7 BORROW |NEW M, |B =30 S
BG-2A 30 2 S MAHAT TP - 2 i 3
B 30 5 SITE 3 v 3
8ANK D 30 5 g PULAU
3 30 GADANG -
F 30 5 TP-4 ! 2.6
RIGHT
TA -1 3 60
BANK KUOK
LEFT TP-5 ! 3
BANK 2 3 50 6 1 3
AXIS-1| 0 - | .43 5 Ka - | 2
3 2 400 RESERVOIR |Ki -1 )
4 3 340 Q -1 |
LEFT BK 4 510 -
RIGHT BK S 530 SUB TOTAL 340 K 17.6 2053
" e 870 : .
M )
su8 TOTAL I 330 177 42 60 110 2805 TOTAL 1670 177 62 60 1o I7.6

4860







#2250 List of Material Test

For Sand Gravel:

a. Specific gravity aﬁd absorption 6 pieces

b. Natural water content 6 "

¢. Gradation analysis 6 "

d. Compaction test or relative density 6 "

e. Permeability test 6 "
Total 30 pieces

For Drilling Core and Rock Sample:

a. Unconfined compression test 81 pieces

b. Specific gravity and absorption gL "

c. Natural water content gL "

d. Tension test gL "

e. Shearing test g1 "

f. Elasticity coefficient test gL "
Total 486 pleces

Microscopic Check: sheets

5
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BB, MEOHERYIL, EFX oML 2~4 mBETAMLIVDLOLHEES
hb,

=) 7ABIVHE SIS ERSEINOHMBESI L OFHRELYR2 5 R
To



£25 HESHEVRE S
(B :m)
2 B 0B 75 B O®
Sy F—y e gt el I preywpreny pu———" ———
C. 10 7 — — 18 14 7
#Faghl | Cy 18 18 6 3 24 18 10
Cu 25 26 22 8 28 23 20
Cy 18 7 2 — 10 10 . 5
¥ A8 3| Cy| 25 14 5 4 15 14 10
Cx 27 38 22 7 45 42 14
C. 8 10 — — - 6 4
& AH 4 Cu 28 15 7 2 15 15 9
Cr 50 34 23 11 42 28 18
(o) WEDFME

BREBCLIIEDENCBROAAXBEL LTOFMILUTOBY CH 5,
BMBRMN THLDHERL, BRILOETCI oTREARE X L V¥, +tH~
HEIRTHD, ¥4 EPL L TERAHTHY ., BREBETHILELNS S,
BONCERALZCGEERG, BRAPBLRBELER TH D, ¥ aXPLL T
u+ﬁk£ﬁﬂﬂ%%ﬁ?nd,k?&mﬁﬂﬁﬁﬁténtbﬁAiﬁﬁﬁﬁ
LUCHERAEL £ 2 bh b,
HENRBELGHEER L., SOKRELCLAZBHLAHL, BE0REL 200
HH, BELTBALIBBE IR TV L2EB THD, 60m 2 FADI 2 )=} &
A, RBO 927 4NFADITOERLL G, ERABr I EPTEELE
Zhhi,

BRELCHEERI, BRITWTRE, BELERLIBR I TED, Fok
BLLTHLEZER TS D,
BGFAWMOMEATERTHL, FoMlOAR., Foa®30ERE, Foli4D
ERORE (D# CLEAER ) BBV LB, AN EHBRxESLS DS
RS LRz, |
S8, MUERBREOBRITERS Y ML, BE8MNCHMEL 2 LT, B F
EX KRBT H>LERS S,



3 ® H W =

A ABBHOEBRM AL LTH2I0KRT 47 FOoBRALURCE215CRT 47
FORMKDPBIOVWTEBLAE A~ Y v 7BRUNABRERRIUT ORI TS B,
{ad B A W

(i) QR~T - b ow

QR ~ T HA4 b2, Foa¥4 1+ 2D LM IknctrBL TV-5, WEA
BREECHEANEXYE211CRT

EpEL, &M PO Kuantan FormationK BT 5 LB IR 2 BEREDL LR
b, A=A hFr NIOEERECALN5BATCIRMLLEAL, ~v=—T
BRCHEHBINLP, BB CRBELARRERE TH 5,

A=V 7ATBR T, HRL OHI0mDOFEE%® 4>, Sihapas Formation
KBTHY L ME, PEORESBABO THICHEM. BRELAEEVCER I,
BRED=2 2~ BHLLICOSGHAIAFTCHLH L HEI NS,

X. & ®Kuantan Formation 128 2.5 Ot @ CRIh 5L 5 IC, Sihapas
Formation® FAIM L LTCAY 7oy BOAKKBECHHL D DL
EEINRD,

() OR AL v~

QR-TEH A M, FAa¥4 L IO EFMTkmDA v =i H F o JII0ERK
fRL B, WEMERR S REEL % K2 12177, |

WHATW L. H4EE O Bohork Formation KRBT 5 LEEEINDEE L LM
EOHABLE T, HREVCORBAL, BREMEZER L EEL~1 8
REfoTB,

F=V s 73HAEPHRTER/L P, BBRILRE ( DESRE ) H30m L5
L. E@BBACOVCTHEEOAAIMFETE LD, KAUE L TEARE
LHEF R R B,

i) QR ~/MEEtc) v 1

CQRIIIVA b3, F AV R L TkaD A A h F o) IDERCA
BIH>LUGETHD, BECERHECCHRANERYE2.13CR T,
QR-ELIH A bk, & &% 4 | [E$R, Bohork Formation KT 5 L#EE Eh

DEABRILERARREC LI OMEEIhT V5, JIBKVORATCAERBET



50, K~ )y 7R, VTN LBE/AR (DREE ) H30mB E45AfAL
TED, RALE LTIFRETHL LHB IR 5,
v QrR = IV. ..
QRAIVY A Mk, F oA FELEWS v - A F VIIERDOINET, HE
HCFRESBHCABRL TVW5, RECRERCHEANH ER K214 KR T,
QR-IV ¥4 bk, &£ &% 1 b AlBE Bokork Formation C BT 2 L #EE T h %
AEZFUEEEKRELC I VBREN T 5B,
A=Y v IRERTI, DRABI S mBE L HBHE D00, CLEEHEN
I mMBESAL, AFRHELREL VLR, LL, QRIVYA FDTF
HORBWICIE, BEABE rHEE TS L, SRERIG VT L 0RHE
BMCE IR A THE D, RERRERR., HHARERS ML . BE
BMCRALELTOBEHFE T 5 LAFEEL Y,
(b) Ha—HA1
FLRBEHOPBROZEMAL L TCH2ISERT 4 rFick\ T, F—-V 7
WE, AN P AEYEBLA
FEVI e, W, BEBEERETRIG >EREYEL TV %2, B3, B8,
B, Fx—tREOBEELERBEOARTHY . PRMPLEETHS,
EHA P ESBEIIMMESLD, BHREMEL CHBL BH TH 5 L HN
ans,
{c) WE oA
SEORENBHBROA, = 2 ) — B LLTHNCRF LBEbh 34D
i, R~ I BRELEY 4 7FHOFe —%1 b ThHb,
OQREIVIEAILI SWTR, B RPHEI S L LBLbASAM, FoaH¥ v K
BOCEHEL TR, SEHFMELBEENLBRTH S,
gk QR - T CRAWL, Fo 34 tRBRBOCLTHTHDEELORD
OT, SEFALBHER. =7 ) - 1 EAERYEHBL (REE LD DT
:



2.4 &§R. kKXHAE

241 @ # B &
R, KXBECHHEENT HL, ROBITH S,

® ® ©

®@ ®

Bt A A F )N BEROIAR « KX OV TORREPE TS b 0HMBE
AXBEHCHLELRRE. AR, iR. BRI ESORTFEH OIE
WRAKHRT 2MBEAFRCAKFOMEBE R HR

KA R UCEEL®ORE., 54

FRAAKFOMBHEBE RET L2 -HOMBER. £

242 WM ® £ ¥
WEERL, THRALBERME D1982E1 5 ~3ARVI19825E7TA~9R L, BB
WA ERFED1982F9A~12A DM, PLNHLYEOBHO TFbhi,
X, FRONEBANFRCHA KB ORMBIERL, PLNHP.T. HEXA KUERA €&

FRELTHRMEI N,

) B # B =
A=A F AIRBOMNEC cEROAR ., FRBEANF R AKX ORKR
¥IERBTAHCD, RMBEEYT o,

2) |ER., KXRHONM
KB HBLEB Y., V7M., " FrREUO Py A2 0B EEBE» 5
Bl RBREIRCEATHEITH D,

@

® ® ®

Provincial Public Works (P.U. Riau)
Public Works (P-U.Jakarta)
Directorat Penyelidikan Masalah Air (DPMA), Bandong

Meteorologi dan Qeofisika (BMG), Jakarta

(3) FMBAUHRUAKFAOBR
WERBAFERUCAKFOMURIC VT, ESHELETHIL, REREEEOER

b,

ﬂggﬁkﬁﬂfio



4) WEHEDRU MR
KESBRUCZELTDREOLDOXBORBRAR LI, FROF v FTNT ¥
YHIAKR E L. EEREHREKES . PRUERTHEKE OEHE TIT o/ L L,
AEOREHM T OREAMT., REXEOKE 2.5 m (K& S00ms) Th oh,
SWRCBRUWEIICARESR2Z PLNBLYZOH I XB A F /BB

WTfT o,

5 #«& Kk | A
HBHAENL., 5 o520 <5 o FroREAKFERWT, KREAXEDKA 0.67Tm~ 2.35
mOMCAEFTot, BRAIAFOHMBHBOEBE D oD, T v F v ~F o F ,HK
B FWo £+ o €2 7 (Danauv Bingkang) #iARic&\ 2@, =~ rJIlOA
7 v 7 v 2 (Lubuk Sipopay) BIZAKR K &\ T 1 BEA%T o7,
X, # a4 DTFHRCE T, BKTEOMBHAKCXHAET 2HMBEY

Tote

243 ® & & R
(1) |/ # B =
MBRADZFHBFAC >V TRELER, ABELOMORKRER2 6 KU K217
R,
4 THROHKAE, TRTEHKIESGRNTHY, PLNAFOI 7 Fic o T
2. PLNOZFHK X ODPMARERL k), EFH4EOHBERA 2 TH ATV
%o
3ER Uy FARERE, BROAL T2 R ASAMJAKFLRORC S v 2 vt

TRUYAY —HRAZ y POZOOMBRIUFPEKBACKETLLER D,

(2) SR, KXRHOIRK
REERCOVTIZ, 1900FEEISRAS AT 55, REPMSE<, KBS
HeoWTl3BES Yy ERLE v, COLICHEEOERIR, KXBIT 2T 0K
F47bDLEVELBEVDOT, BROBREDO D, FEBA O ES % K Ik L
o

ERONSKL, ECANBLERY., REXL LI KBELABBIRR., #
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BEWIOCCAE. BE. RRESOLREN AT L, RELLERYH2.16

KRT,

(3) MBBAF R KPAORER
1982661 A~ 3 HOBRpBEKI VT, JICABRENIRBEIHAR CAIKF O
FRYREEL, B EAON WY, AHBERCEMERFBOER LT o/ &
BH SIROBY TH D,

o ) g &
MRS B o= A )l AT -
R a v

YR ND Ky
=~ I TSR
"H A B A et —HF o)l FARYNT X

WEBHHAIAOREZ1982FE108 TA»bRBE IR, LIA LG T4 rHiORE
¥RT LI, LOLBAIKFRSVTik, THOFFERE, Mic X 2m)IiKkao L
BE i v T AKECER, BHE PLN OBEO FTTIERTTbA T3, 1,
BEUBEE 217 R T,

WERBUAMERVUKFOBREL, TATEHBELEKKN (1 7A%2 ) THL, B
DAL, RECRTARYTHS,

B & ¥ R A—H - % =
R B B B & = THIES 1 7 RA&% 2
XK fr &t BEh7e —F R A-OTT o

(4) HEERRUSW

Bt Ar NDBRETHEBK VT, DPMA»SEFAFTE M,
KEEBC VUL, ~“r*F o KERL, BE. BETTHY ., TLEERSLHT
VR,

SEHOBEMRMPC., XKARVBFEITWOREDO L, KEEN 2O RV FEL
PENSELRRL, SHROCBAEETF ok EOBBEYE2 T RUE2.8 LR T,

KERUCGETDORECSVTR, SEHEM CE LB RER T 67Tm S 2 D
oD T, 5%, MENKBAETIZLXBEBTH L, BHitB K >V T,



PLN H4FFMEL CREN TE2L 54782, BEYT oo

CORBE>LHETHE, A=A F I BRETHD. VB A B
PHOTHY) . AEITHINKC L2 HMBRER~OEFEIRON L L XD
Th 5o |

(6) # K W A
HR/DZ 27T s F AKFOBEBRYRET 2400, HEREI X400
fToloeo Xa £V €27 vRIKFHEREA 7 7 ¥ A3 4 QIKE O R R Y
B4, ThEn2@ARCI AR T olo s, FaBMd4 THRiCEVT,
BAKAL X D BERET KA 2 WE TS ood, MEAIRARTT o0
BB OVT, SREKE~PKEOM TEIALTITESE S DL DT,
HEL BT LERS 50, PLNHYE:BARCEROHEIC VT
Tae., HAEXTTo 1,
Fr3oN7 ¥ RAFRRT HHBEENL. KA0.67Tm~2.35m, ik
92.98m/s ~ 438.60m s D THV, HEHBRNLYBEL &R
Q = 62.885H2+ 67.659H + 18.199
bigot, (£29. H2188H )
Fro€ss 7 AAKFIOREOHBEHBRL . SEOCRAER2OH]ETL ©
=S
Q = 26.306 H?+ 131,985 H+12.164
BELHLELZORLZOT, ZORCEETLHLERDD, (£F2.10, H2198R)
N7y v AL QAKBORECHEHBER L, SECORA/KER2L, HRO
Lo BVvTLEERVbDLELZLNRD, (K211, H2208R)
Fodi4a THRCHST5BAKE>OCREBEHBNY BE L LBF
Q = -0.333H%+ 171.000H - 102.667
Lot L, ZOXDOHABHIK400M X TET S, (F£212,
22188 )
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PLN nBNBKRcET s BEDF —2RUEA. 1 Y FEAYTEHOBERR., BERRE
%ﬁﬁﬁo—ﬂﬁﬁiaPLN&m%ﬁﬁ%‘ﬁﬁI%ﬁﬁ*ﬁ%ﬁ%%ﬂb.EﬂﬁE%w
otk EDRR00EHFKTO V7Y MHOENMER 1,260 GWh, ¥ —2 AF 285MW,
ENEBOETHHURIIIE, ¥ —2 ATHOFEFHHACERISPLBAE IS, (H3 1R
UvE3LLISR)

mﬁ‘ﬂalﬁﬁﬁalﬁb#6lﬁk\ﬁ%?%gﬁﬁﬁﬁﬁﬁ?btbw%/%Eﬁj
£y v KNBEBFORBVLETSH S,

S8RV KNREFZREOBEER L L Uk, 3 20V v KNDEEMKBNICL,
ERF - A BELEL, KBOFLVF—ZrcovTtd—Begi@Ne L, i TMiten
LT %,
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2123510 CH B, (R3.22K) PLNHMATE, M LOFRARERREEDL
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—FH, @A I CREPLNORERBOKBMER 140,806k, & —7 AFL
23,992kWCH B, (23.42M) PLNLA TG, SOl E0ARAREBRBOIBBL T
B, BB MERL39,154kVA (W3IMW) THE, (RISEW)

BMIcHBLTVDBZ iz, PLNORBERMHESE WML T H) BERMOF[LDO A
BAZMHBLTEC :, KOBEFZEFAREIHRMEEL, BOIMEOAKBEY
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32 BROBRNMBRMA

BEIFMOBBERERIO6RUITRAET, Thic kB, BWMEERLWilayah Il
DENBEOFEPIRERIINI6S., ©—7 AMOETLABBERIINIG Lo T3,
(fBL, #7535 072 R¥EBL,)



33 BHRETH

EAEECOVTE, V7T OMEOVWTHI . X, BEOFHKSVWT420H T Y
—(EEH., B¥XA. 28, T¥A)IKESL, ThZPh i TFRARAEL TAF LA, £
OREREEXFS 1, H31KRT,

Y., FHOLDOEFRGEROBI LT B,

1981 D V T2 O AL crererrercenenens 2,233,700 A
SHEDOAOME 41 %
1 REOHEBHAR 5 AN
PLN o B{t¥ B &EHE 1983784 #HE 50% MAE 7%
38/89 60 # 13 #
93,94 65 # 20 #
98,799 T0# 30~
2003,704 T5# 40 #
4 s F & v 7THRFOEEEE 1982783 7,925 & %
83,784 22500 #
84,85
l 70,000 »#
88,789
89,790
{ 80,000 ~#
93,794
PLNoOfEE1FE% DD 1983 W 1,500k METE  700kWh
E/EDHRE I (kKh)
88 1,800 # 800 ~
93 2,000 » 950 »
o8 2,500 » 1,000 «
2003 3,000 » 1,200 »#

RCAT7TFY—ROBIBEY FTalwrTo
(a) & = A
EE1IFLYOEMENHRREZBEDOF -5 L)
£ 1,220 k¥h R 750kWh
L., EFHHUEY PLNE#YSECL T,



EHHE 2.6% 5D 1.8%
L35,

b, BEHEEITEORY,

-3 1981 1990 2000

875 5 19.7 Gwh 59.9CGwh  121.4 Gwh

B I 5.8 # 62.9 # 237.8 #

& # 25.5 # 122.8 »# 358.2 «
b) & % A

MEEMEIFLYOEMBIBREYBEDF — 21
TR 2,590 k¥h BHE 1,090 kWh
L. EEHHOEE
BWHE  7.5% A H 7%
LT 5,

BEXY, BEABELITETOAY

& 1981 1990 2000
&5 77 & 6.1 Gwh 27.7 Gwh 87 Gwh
A 5 1.6 « 1.9 71.4
& &t 7.7 # 39.6 « 158.4 #
{c} & 3 A

LHARWEIFLY Y OEMEBENHREYBEDF —# 1 Y
#HHE 9, 940 k¥h B 2,990 k¥h
L, ERHPRY
& TH B 7.8% B R 3%
LT 5,
HELY. AARBETREOHY
4 1981 1990 2000
£ TH &6 5.8 Gwh 26.6 Gwh  85.9 Gwh
BT 1.4 # 7.8 12.8 #

g & 7.2 # 34.4 » 98.7
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TZREBIIKE (KD 3 sub—category AT CTTFHRIREL -,

() MBRA - BEHEOTH/TPLN t 0BNEHE

SEHEEREHIS,. BB HBER 2.263.5kVA

(i} MEZB - ARRBCLIENLERER
Hk,. B PLNXO"RE

A MERRS, RERMEFR86,7250A

i) ®EEKC - FR A2 Fkibﬁﬁ.t@ﬁgi

ROBIMBERE LI,

c BKPM(HBEZEK )

BKPMEZ THEBIHTHHRY L IVDEFLILS>BIRE

o PLN

PLNUCEBIBEHOBRFHZ L TLV2FCILEIBE

o Perkebunan ( M%7 > .7 - 3 vfF )

757 —vavBBE (L, 23TV, F4EF) LI HRMEIO ML

THLEODBHES
o Kahutanan ( %% & )

WREMETH (M RaEM )P IBRUFEE

UEFOTEROBEY IO TCTRERT,

Year 1981
Industrial
Cus tomer A

Industrial
Customer B

Industrial
Cus tomer C

5.4 Gwh

Total 54 #

1990
5.4 Gwh
1.7
199.8

206.9 ~#

2000

5.4 Gwh

190.1 ~

4494 »

644.9
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4.1.1

B E s O®ME

aF ATy vKHEBRE e x2 ik, dvai—nloXHAL vt —Hh F ]l
., xDOAFKE s PIIIOBMEALAT I~y t OO THCARL, V72
MOMEE <A 23262 H85kn, S FF 2L H20kmOERCH D, ¥ A4
bOERY, -h 24 (Pekanbaru) ~ -2 F » (Padang) OB BEE S FEBL Tk,
T2 EARIBETH B,

Byt = RRBRER2L30kEFL, V7 oy MDGEAM)I| ( @ 4 » (Rokan) JI,
v7 7 (Siak) I, #» =), 4 » ¥ FF Y (Inderagiri) Jll ) DR CHRK OB
Thh, BoVToyMOFREBTL., <2 " AfEREBBT 5ED CEE L)
TH5,

Hrot=nRF )ik, FO®E% XYY (Barisan) (UKD 7 < & (Amas) L (BRR
2271m), ¥ » v (Hidjau) Il (BR®\2274m) FL L. SBAILIEHFLYE (OX
MEBRDCHTL, BPREBEBECLICERBRBL, 2757~ P HFET=~ 2 M
ERBLIELE, 220V v F ot At kB TH, 52925 F o AEPLFE
HicPRMEFLYHET L. 22 <A RKEH0knTH -t —n * Y (Kampar Kiri)Jll%
BHLTH =il feD, =5 »Hh (Malacca) BEEA~FETL S,

AR Ry FAYS ML, XOMBEM I kA DEESED, JIEOKRGEK
MicBEENCE), BB NI XA TCTKEROEKEBEBONRD Z LBEBHTH
%o

X, WROUFBHR L, 1 v PRV 7 CRRSEHFHH C©, FHBFR 3,500 ~
4000 micEL , HRHESATH D, THOFHH TS 2000~3,000mDBERAS
Do oT, WIIFKERIBETH S, Bb, £ 494 FiCRT 5 1971E~1981ED 1]
TEM OEPSHEE PSS | ERHHEHEIHBED TH D,

HEmROF | AR . EKRKEM T o —a2F )T L0070, =~
FIIC# 12,500, FATFHR~Z v 2013 ¥ Tzl 1,090 TH5,

HEosr#tdEtrs, RBEBHEL L TR FLAREAEBETH D,
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(1) & L04 bifiik
RER S S AMBOREE, P = A F T RSk I BB X
hTWBFFy €07 /RKE (CA=4035kd) B v H —~1 2 o S— L HR
BAFOBMEN» LR, £ 2 7 HAFOBEIZ19774E~198140
SEMTHLLD, COSEMOMBLYHRMEL TRk 5 Litc, BEcEHM 0
KEREZBLLD, 2o t—nh v - AHBERAFOBEFTENy XL, 22
T TR BT T 197T1E~19T6E O A B R ER L K.
CNOIUNFEMOFEAMEAROMTE, BL1ICRTED Th5,
k. 2ERARYRHTOREO v tHIEADF A5 1 EBE, a2t
T/ FAMRORBYRBMBEL TR, =~ o P HAOH KR DOHERITIE 4
ZRFRTHEI TS,
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# 4.3 Frequency Analysis by Hazen Method

Order | Probable | Annual Max. 2{ - 1 | Order |Probable [Annual Max. 24 — 1
Year of Rainfall Year of Rainfall
(1) | Occur-~ (mm/day) IZN {1} |Occur~ (mm/day) IN
: rence rence
| 1914 318 0.011 26 1927 125 0.554
2 1925 239 0.033 27 1916 120 0.576
3 1940 209 0.054 28 1902 120 ' 0.598
4 1917 208 0.076 29 1941 116 0.620
S 1920 199 0.098 30 1919 108 0.641
6 1906 195 0.120 31 1933 105 0.663
7 1922 186 0.141 31 1907 102 0.685
8 1912 185 0.163 33 1911 101 0.707
9 1931 179 0.185 34 1930 100 0.728
10 1913 174 0.207 35 1928 100 0.750
11 1918 169 0.228 36 1970 100 0.772
12 1908 167 0.250 37 1957 96 0.794
13 1904 165 0.272 38 1929 96 0.815
14 1935 160 0.294 39 1939 95 0.837
15 1955 155 0.315 40 1936 95 0.859
16 1932 150 0,337 41 1938 93 0,880
17 1924 150 0.359 42 1903 77 0.902
18 -} 1923 150 0.380 43 1905 75 0.924
19 1909 145 0.402 44 1975 61 0.946
20 1915 143 0.424 45 1974 61 0.967
21 1937 141 0.446 46 1973 50 0.989
22 1921 137 0.467
23 1954 130 0.489
24 1956 127 0.511
25 1934 125 0.533

B2 W Fr: =2zxzsn-—
s o\ B M 1902 - 1925 (24 4£/])

1927 - 1941 (15 4Epg)
1954 - 1957 ( 4 4ERg)
1973 - 1975 ( 3 4EM)
N = 46
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A AP )i O 3 thE f DR

IR Tx Ly 0.75~10.90
=& L 0.70~0.80
ﬁfggﬁiﬁ 0.50~0.75
S8 7 B 0.45~0.60
A A DI R D K 0.70~0.80
L 3 ¥ ) 0.75~0.85
e Hte 1| 0.45~0.75
g%@ggi%ﬁﬁ 0.50~0.75
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4.2 Correlation of Rainfall Intensity and Duration Hours
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Note : The frequency curves have been
converted to unrestricted time intervals CURVES FOR
Source : trish 1978 JAKARTA
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HRER | 7k & B

(ki) | ® K
1 628.5 43.3 0.0033
2 728.3 58.6 0.0100

PR .
3 1,142.2 83.0 0.0100
4 838.0 82.8 0.0125
| I 82.8 0.0125
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Design Maximum Flood Discha rge (m3/sec)

16 Correlation of Design Food
Discharge and Catchment Area
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® 47 Correlation of Specific Discharge and Catchment Area

14Q
2 ! ___Enveioped Clirve.
(O :
(14) 7
P AN
20 -
- VAN v
Nl 16 -13
€ 9 8 \
> 10 22 = ‘
&
G rAY °
c 4 11-1st
Q 3
2 05 WA
Q ‘ Legﬁnd 8-1 s 7-1 st
- (Return perjod
O ¢ 50 years O 10
= a 40 9 |10
© A 25 [N
<) o
a Q21-0 20 Ky
U e 1st-stage 12
12-1st
0.]; I _
60 200 500 1000 2000 5000
Catchment Area  (Km?)
No. Name of River Province - Catchmeng Design |Specific | Return 1st-
Area (km”)| Flood |Discharge| Period| stage
1 (m¥/s) (Year)
1.| Sungai Cimanuk West Jawa 3,006 1,440 0.48 25
2. | Kali Serang Central Jawa 937 900 0.96 25
3. | Sungai Citanduy |West Jawa 3,680 1,900 0.52 25
4, | Sungai Ular North Sumatra 1,080 800 0.74 25
S. | Kali Pemali Central Jawa 1,228 1,300 1.06 25
6.] Sungai Cipanas West Jawa 220 385 1.75 25
7. | Bengawan Solo Central/East | 3,320 5,240 | 1.58 40 |1,500(10y)
. , (2,000} | (0.60) ,
8. | Kali Mndium East Jawa 2,400 2,600 1.08 40 [1,200(17y)
9. | Sungai Wanps North Sumatra | 3,840 1,320 | 0.34 20
10. | Sungai Arakundo |Aceh 5,495 1,800 0.33 20
11.| Sungai Kring Aceh|Aceh 1,775 _ 20 1, 300(5y)
12.] Kali Brantas Fast Jawa 10,000 1,500 0.15 50 {1,300(10y)
13. | Sungai Bila South Surawesi| 1,368 1,900 1.39 20
14,1 Jeneberang South Surawesi 624 3,700 5.39 50
(2,300)| (3.69) 20
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7 4.4 Measured Results of Soil Sedimentation
River Location Soil Investigation Date Remarks—_——
Sedimentation :
(mg/ 1)
6.63 Sept. 9, 1977 - A1l data
7.33 Feb. 24, 1980 represent
18.00 Aug. 9, 1980 means of
@ 12.67 Oct. 10, 1980 3 measure~
& Muara Paiti 23.33 Feb,., 1, 1981 ments
g 42.33 Apr. 1, 1981
S 24.00 Dec. 9, 1981
g 27.33 Feb. 1, 1982
5 108.00 Feb, 18, 1982
17.67 Apr. 26, 1982
Mean 28.70 -
10.60 Sept. 8, 1977
17.00 Feb. 25, 1980
21.00 Aug. 10, 1980
6.67 Oct, 8, 1980
g Lubuk Sipopay 10.67 Dec. 30, 1980
R 18.33 Mar. 30, 1981
® 14.33 Aug. 12, 1981
= 143.66 Feb. 17, 1982
16.67 Apr. 25, 1982
22.00 May 31, 1982
Mean 28.09 -
Total Mean 28.40 -
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EHRERDE (KWH) | 738%x10°% | 532x10° | 388x10°
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KW DT =% (USH) 1,845 1,590 1,898
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41.6 RRMFAKMOTRBARN
REAAEORE R, FAMFIAKEY 11.5m, AREFKEREY 900x10%m 2 L
T, BEFMBRLI 7y —ABHHL TREL o, MAERI. £4.8RUN4.14K
RTEOTHD,



B/C and B-C Curve of Dam Scale
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BrKi E. KA (EL 81.00m)
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Pmax=9.8 X QmaxXhXx7?%

{BL. Qmax : | XERKE (%)

h  BHEZE (=38.7m)
7 L KE, BRERBOBESTE (=0.86)

£48 DEFHREOLERN S
mrmn |BXEIEMRE emex | wewk | #MRH| B/C | B-C
(MW) | (m/s) | Q0°KFH) | BUOUS$) | (10°US$) | CQo°US$) (10°US$)
65.2 200 507 39574 149,221 21,216 1.865 18,358
815 250 524 42444 158942 22598 1.878 19,846
978 300 532 44,738 168,550 23,964 1.867 20,774
111 342 532 46,180 176,541 25100 1.840 21,080
114 350 532 46,508 178,063 25316 1.837 21,192
130 400 532 48,257 187,500 26,658 1.810 21,599
147 450 532 50,115 196,879 27,991 1.790 22,124
163 500 532 51,864 206,225 29,320 1.769 22544
179 550 532 53613 215508 30,640 1.750 22973

B =109.3 (US$./k¥) x ({173) +0.064 (US$ /kVH) x (FMIEEEHE)

C =(Ka&R) x0.142
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BYrEZRLCATEYOLSEEFL L, BHHE DL 111 MWL L1,
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4. 14 B/C and B~C Curve of Power Generation Plant
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(6) # L "
KBHEACELA OBERBALL T, B, KE, SHMECHTI5HRAEE L
bDET D,

n ¥ w R
BEC(), (6D 10%, (2. 3), WD 5 BXxFEML. ThL¥BEHLLLDOTHL,

F49 M BHRBRARSR

(Bfr : 10°US$)
biz| B V4 ® A ® Bt i E-
1. = A 29116 39338 68454
o & & 19929 19,925 39854
o BBBB 5008 5004 10012
o {R &8 2975 4467 7442
o ff R JHER 1,092 9825 10917 | L=236kn
o - PR B 112 117 229
2. K P9 O B o= 9121 1,012 10133 | #¥—1, &5t
3. 0B S %% M 26487 2942 29429
4. X EB B M| 14150 64175 20625
N ELS 78874 49767 128641
=TV IR
5 By PLNES 9142 5008 14,150
6. # 1K .- 4 0 21,721 21,721
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FEt, RUESTHOHA (F: B " Trensmigration” | /5 F—v s v 7ay
=7+ ) ZREEICRD LS, (B4 17TRUAIBER)

y 7T MERR
— Ay FF+vEB4E ( Transmigration ) 7wz 2 %
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# 4. 10 Tentative Figureé for Inundated Land and
Population Distribution by Desa

(H.W.L. = 85 m)

Cultivated Land (ha)
—
River| Name of Desa Popula- | Family| Houses | Paddy | Perennial | Total
tion Crop Crop
Gunung Bungusu 748 166 165 460 25 485
. |Muara Takusl/ 686 176 1662/ 105 | 331 436
& .
5 Koto Tuo 1,659 364 330 727 616 1,343
§ Ponkai 1,122 267 250 687 647 1,334
% Batu Bursurat 3,531 810 722 673 | 1,907 2,580
1]
§ |Tanjung Alat 940 199 173 311 103 414
.91
Muara Mahat 1,128 208 170 202 331 533
Pulau Gadang 1,446 318 294 175 183 358
Sub~Total 11,260 |2,508 |2,270 3,340 | 4,143 7,483
[ 8]
§' Tanjung Balit 1,622 288 1952/ 340 860 1,200
o | Tanjung Pauh 1,025 194 179 184 122 306
o
g Sub-Total 2,647 482 374 524 982 1,506
Total 13,907 | 2,990 |2,644 3,864 | 5,125 8,989
Notes: 1/ CANDI (Buddhist Remains) of which elevation is 86.4 m

Source:

would not be submerged.

2/

houses since some of them are above 85 m.

Hasil Registras:

This figures are not the same as the total number of

For population "Penduduk Propinsi Daerah Tingkat I Riau
Penduduk, 1981" Biro Pusat Statistik

and for land "Land Use Map" provided by Dinas Agraria,
Pekanbaru and Padang and then updated by the information
of CAMAT office.
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No ./ Location Mineral Owner
176 ./ Sumbar Lead (Pb) P.T. Harir Jaya Raya
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(1) 7% ®

V7 oMOBHRERI, BRESHKAP LT, EBEMA (hill forest ) , Peat
Swamp Forest, <~ /o —7Hph ol 2. FERBRAZXITAHATOATE ST,
BADEETIR, BE L L,“C_E'.Iﬁﬂ* 16677 ha (49.9F Hm ) , Peat Swamp #k 300
Fha (T6.4EFHM) T, S8 470Fha 126 GAO BFBERELNL T 3, A
EMEERIS 1980814 162 T meEEL 12,

MAEEIR, MBEAARIKTREPTHI2 0, BHREFRORBEB CENT. &
ffi 75 # 8 Merantis , Ramin ,Darian Burong&%* .0 K MAkEE Y, CNTITOR
BRI 1981782 FEHAE 550ha iL DN TRT Lo
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—BOREXFTHE LS. REBHEKERINTE), BAKRBRIKKERT 2H
HEFRICHT 2WMEMERIRELLO LHBA L,

(2) % E
V7o MOBBEIINERE, BARELLL > TTOO TS, 1981 FHKRT
HhHE, BVEIPRBERFCEELTWE, Wil 20BEHE. ADTEER
BL, RECIASTHECBREBEDSTDOL TV AILBRELT L, BHE, RKARD
REHRBHED SN T S8, BRRKRBEBILELEE ST,
Ay A A ROBREEE 19TTEHSIBIUEL DN TATABIEROBYTH %,

{Unit : ton)
1977 1978 1979 1980 1981
Freshwater 19004 224175 2264.9 28152 28328 |
Fishpond 333 293 23.0 81.2 91.1
Total 19337 22768 22879 2,896.4 29239

MBERICLLE, Vv A—2)|BU =9 MO 1981 FEBBWREITHD T,
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Table 2.1

List of Main Bench Marks

No. Name Elevation Location

1 A 636 141.0 Muara Mahat

2 4 368 146.1 Bangkalan Kota Baru

3 A 479 225.3 Pulaugadang

4 TBM-5- 55.542 In the Rotary in Rantau Berangin

(concrete post)

5 TBM-4 50.830 BINA MARGA No.265, left bank of

downstream of the Dam site

6 BM-D 55.099 Left bank of upstream of the Dam

site (JICA setup)
7 TMB-3 65.064 BINA MARGA, upstream of the
Kampar Kanan river bridge
(concrete post)
8 TBM-2 68.785 BINA MARGA, downstream of the
Mahat river bridge
{concrete post)
9 PRB-23 66.114 Tanjungpauh (Kilo-post PKB 105 km)
10 PKB-9-12 82.261 Tanjungbalih (Kilo-post PKB 121 km)
11 PKB-4 89.828 Abutment of the private house at
left side bank of Bangkalan Kota
Baru bridge

12 TP-1 98.722 Abutment of the flag pole of
Maggilang Wali Nagari

13 TP-2 87.500 CANDI' Muala Takus




Table 2.4 Quality Classification of Foundation Rock

Classifi-
cation

Characteristics

Rock-forming minerals are fresh and not weathered or
altered. Joints and cracks are very closely adhered
with no weathering along their planes. A clear sound
is emitted when hammered.

Rock-forming minerals are weathered slightly or parti-
ally altered, the rock being hard. Joints and cracks
are closely adhered. A clear sound is emitted when
hammered.

Rock-forming minerals are weathered but the rock is
fairly hard. The bond between rock blocks is slightly
reduced and each block is apt to be exfoliated along
joints and cracks by strong hammering. Joints and
cracks sometimes contain clay and other material
which may be coloured by limonite. A slightly dull
sound is emitted when hammered.

Rock-forming minerals are weathered and the rock is
comparatively hard. Exfollation of the rock occurs
along joints and cracks by normal hammering. Joints
and cracks sometimes contain clay and other material.
A somewhat dull sound is emitted when hammered.

Rock-forming minerals are weathered and the rock 1is
slightly soft. Exfoliation of the rock occurs along
joints and cracks by light hammering. Joints and
cracks contain clay. A dull sound is emitted when
hammered.

Rock-forming minerals are weathered, and rock is very
soft. There is virtually no bond between rock blocks,
and collapse occurs at the slightest hammering.

Joints and cracks contain clay. A very dull sound is
emitted when hammered.




Table 2.7 Water Quality of the Kampar Kanan River

Substances Unit No. 1 No. 2
Sampling Date - Oct.7,'82 Oct.31,'82
Air Temperature °C 27.5 30.4
Water Temperature °C 25.5 26.1
Discharge n3/s 177.0 524.,0
pH Value - 6.7 6.2
Suspended Sediment mg/1l 16.0 19.0
Calecium VI (Cr VI) " 0.05 0.09
Copper (Cu) " 0.04 0.03
Zinc (Zn) " 0.35 0.07
Iron (Fe) " 0.02 0.33
Lead (Pb) " 0.22 0,26
Phosphate (Po) " 5.10 7.10
Nickel (Ni) " 0.01 0.03
Phenols " 0.08 1.83
Fluoride (F) " 0.01 0.36




Table 2.8 Suspended Sediment of the Kampar Kanan River

F_ﬁo. Date Discharge Suspended Sampling Sites
Sediment (ppm)

1 Oct.7,'82 177 8 Left Dx20%
" " 16 Left Dx50%
" " 8 Center Dx20%
" " 16 Center Dx50%
" " 6 Right Dx20%
" " 12 Right Dx50%
2 Oct.l11,'82 344 10 Left Dx20%
" " 6 Left . Dx50%
" " 10 Center Dx20%
" " 8 Center Dx50%
" " 10 Right Dx20%
" " 8 Right  Dx50%
3 Oct.16,'82 215 3 Left Dx20%
" " 4 Left Dx50%
" " 4 Center Dx20%
" " 6 Center Dx50%
" " 2 Right Dx20%
" " 6 Right Dx20%
4 " 224 4 Left Dx20%
" " 2 Left Dx50%
" " 4 Center Dx20%
" " 4 Center Dx50%
" " 5 Right Dx20%
" " 2 Right Dx50%
5 Oct.31,'82 524 20 Left Dx20%
" " 19 Center Dx20%
" " 12 Right Dx20%

6 " 405 10 Left Dx20%
" 8 . Left Dx50%

8 Center Dx20%

7 Center Dx50%

7 Right Dx20%

8 Right  Dx50%

7 Nov.1,'82 264 ' 4 Left Dx20%
" " 7 Left Dx50%

6 Center Dx207%

7 Center Dx50%

2 Right Dx20%

4 Right Dx50%

8 Nov.2,'82 424 39 Left Dx20%
" 36 Center Dx20%

" " 38 Right Dx20%




Table 2.9 Results-of River Discharge Gauged (1)

River
Gauging Station:
Catchment Area :

Kampar Kanan River

Rantau Berangin

Water Level

No. Date Section| Velocity Discharge
(m) (m?) (m/s) (m*/s)
1 Oct.4,'82 0.78 291.02 0.354 103.18
2 " 1.02 319.86 0.522 167.12
3 Oct.7,'82 1.14 317.39 0.565 179,22
4 " 1.55 368.33 0.845 312,25
5 " 1.57 376.50 0.831 312.72
6 Oct.11,'82 1.82 398.37 0.898 357.64
7 " 1.72 376.55 0.847 318.86
8 Qct.lz,'82 1.10 292,95 0.472 138,22
9 " 0.97 284,66 0.445 126.54
10 " 1.03 294,74 0.481 141.83
11 Oct.27,'82 0.69 270.50 0,292 78.90
12 Oct.28,'82 0.72 271.30 0,327 88.62
13 0ct.29,'82 0.76 258.90 0.384 99.30
14 Oct.30,'82 0.67 257.10 0.362 92.98
15 F' 2.35 438.60 1.335 505.61
16 " 2.09 395.80 1.014 401,47
17 Oct.31,'82 1.91 373.70 0.967 36l1.44
18 Nov.1,'82 1.51 339.40 0.825 280.10
19 " 1,64 348.00 0.880 306.30
20 Nov.2,'82 2,06 392.70 1,092 428.81
21 " 2,24 409.90 1.201 492,20

(to be cont'd)




Table 2.10 Results of River Discharge Gauged (2)

River : Kampar Kanan River
Gauging Station: Danau Bingkuang
Catchment Area : 4,035 km?

No. Date Water Level Section | Velocity Discharge
(m) (m?) (m/s) (m*/8)

1 Nov.11,'82 1.55 264.2 1.015 268.029

2 " 1.55 264,7 0.902 264,700

Table 2.11 BResults of River Discharge Gauged (3)

River : Mahat River
Gauging Station: Lubuk Sipopay
Catchment Area : 879.3 km?

No. Date Water Level Section | Velocity Discharge
(m) (m?) (m/s) (m?/s)

1 Nov.10,'82 1.37 72.8 0.869 63.234




Tabla 2.12 Results of River Discharge Gauged (4)

River
Gauging Station:

Kampar Kanan River

Kotapanjang Dam Axis 4

Catchment Area : 3,337 km?
No. Date Water Level Section | Velocity Discharge
(m) (m?) (m/s) (m®/8)

1 Oct.13,'82 1.28 233.400 0.476 111,075
2 " 1.29 227.030 0.488 110,847
3 Oct,29,'82 1.31 228.975 0.477 109.174
4 Oct.30,'82 ’ 1.25 232,270 0.441 102.409
5 " 1.09 224,440 0.407 91,369
6 Nov.12,'82 1.08 229,280 0.415 95,257
7 " 1.95 283.900 0.835 236,990
8 Nov.13,'82 1.90 271,100 0.824 223,260
9 " 1.50 259.800 0.621 161,262
10 Nov.15,'82 1.59 157.640 0.667 171.787
11 " 2.55 330.300 1.000 330,500
12 " 2,73 347.100 1.014 351.900
13 " 3.04 370.100 1,131 418,700
14 Nov.14,'82 2.61 294.900 0,868 256,100




Table 2.9 (cont.)
F—ho. Date Water Level Section | Velocity Discharge

(m) (w?) (m/8) (m®/8)
22 Nov.2,'82 2,23 393.20 1.146 450.71
23 Nov.3,'82 1.46 332.70 0.768 255,63
24 " 1.50 337.70 0,790 266.70
25 Nov.4,'82 1.18 299,00 0.622 185,97
26 " 1.17 298.10 0.613 182,80
27 " 1.21 303.70 0.629 190,97
28 Nov.5,'82 1.29 316,25 0.725 229,32
29 " 1.45 319.10 0.841 268.21
30 " 1.57 337.60 0.889 300.02
31 " 1.74 358.90 0.979 351,52
32 " 1.87 356.50 0.976 347,93
33 " 1.73 357.10 0.937 334.58
34 " 1.64 347.30 0.882 306.44
35 Nov.6,'82 1.59 337.80 0.829 280.19
36 Nov.7,'82 1.45 333.20 0.772 257.09
37 " 1.37 313.25 0.697 218,43
38 Nov.8,'82 2.19 388.40 1.190 462,17
39 " 2,25 408.50 1,193 487.47
40 " 2,12 392,40 1,127 442,20




Table 3.2 1Installed Capacity of PLN in Riau Province, 1981

Power Station Installed Capacity (kW) District (Kebupaten)
Pekan Baru 12,630 ~ Pekan Baru
Dumai 1,637 - Dumai
Bangkinang 520
Alr Tris 40 } Kampar
Rengat 656
Air Molek 110 Indragiri Hulu
Teluk Kuantan 300
Tembilahan 672 - Indragiri Hilir
Duri 110
Bagan Siapiapi 1,042
Bengkalis 787 Bengkalis
Selat Panjang 220

Total 18,724

Table 3.3 Installed Capacity of Private Power Plant
in Riau- Province, 1980/81

District Installed Cap. Available Nos. of Private
(kVa) Cap. (kW) Power Plant
Pekanbaru 196,669 157,335 24
Dumai 79,060 63,248 6
Kampar 554 443 3
Indragiri Bulu 1,367 1,094 8
Indragiri Hilir 967 773 10
Bengkalis 545 436 9
Total 279,162 223,329 60




Table 3.4

Installed Capacity of PLN in

West Sumatra Province, 1981

Power Station Installed Capacity (kW)
Padang '21,090
Solok 1,042
Sijunjung 320
Sungai Penuh 1,102
Painan 806
Pariaman 706
Surantih I,IY 80
Sulit Air 120
Tapan 40
Koto Anau 160
Lempu 80

Sub-Total (1) 25,546
Batang Agam 10,500
Lubuk Sikaping 210
Padang Luar 4,560
Panti 40
Talu 40

Sub-Total (2) 15,350

Total (1)+(2) 40,896




Table 3.5 1Installed Capacity of Private Power Plant
in West Sumatra Province, 1980/81

Installed Cap. | Available Cap. | Nos. of Private

District (kVA) (kW) Power Plant
Padang 22,302 17,841 32
Solok 15,906 12,724 3
Bukit Tinggi 946 756 15

Total 39,154 31,321 50
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Fig.2.7  GEOLOGICAL PROFIl
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GEOLOGICAL PROFILE OF AXIS 3
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DIVISIONAL BASIN FOR THE STORAGE FUNCTION METHOD
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Fig. 4.8 PROFILE FOR ONE-DAM PLAN AND TWO - DAM PLAN

item 1-STAGE| 2-STAGE
Kote Pusitng | "800 gug | Hanat
SH-="1:100.000 Calchment Atea | x, 3 337 23Ny 1.075
SV =11 500 E ' [ 40 A 3T
at 212,000 \
S - s —t B0
' wl__ 108
i L330 -
-l
30 —280 L.
g - -
A1 —22 20
= AL
E " 531
. Ad sl 407 1 1801 220

Et.am )
100 J
80 El 89 000 W
80
70
60
50
46|
88 ) 8 8 8 g e
s = 3 " -4 H 8
- X X X — e x
S8 2 2 ] g B8 k]
oo = - L £ 3 -4
o [ © - 4 - n
v e e Y T T e —— - - e e ——
o o o o o o o o © o w o
DISTANCE o e o s - it i " S o . = w e o
tkm) n T v - o " ~ ™ [ - -— -

Fig.4.8 Profile for One-Dam Plan and Tow-
Dam Plan



TRy LA -4

—— ‘. 4
> -
.- \'E Y ’o
Y .7~O 7
2 " \‘L_"m- y/ / A
LA “: .

\" _ - il .'./' - 7

-

L] I-
%'I ,J‘;
. .-';I .
7

3
N

r g ¥

-

PP e

g
]

"5

— e ¥ ol
X8 L Do A
Xt S %
e L
et

31 )
—r p "t
e
o

\

‘

L/

1

w

JAPAN INTERNATIONAL COOPERATION AGENCY
TOKYO JAPAN

KOTAPANJANG
HYOROELECTRIC POWER DEVEROPMENT PROJECT

FEASIBILITY STUDY

GENERAL PLAN

DATE | 1983 lnﬂmnsm.l Fig. 4.9




150~

50~

EL.m
150~

NO.1

NO.2

|

138 00D

91.500

bt 4

EL 93.85m

JAPAN INTERMATIONAL COOPERATION ASENCY
TOKYO JAPAN

. KOTAPANJANG
HYOROELECTRIC POWER DEVEROPMENT PROJECT
FEASIBILITY STUDY

DAM PROFILE AND SECTIONS]
DATE I 1983 |Damua NO.I Fig. 4,10 I




Et.m
10—

bWl 73500

—£1 67500 _ |

AX]|

zNwL4tOOO

-4

' 1/3_:_ _

17000

x§f10

2
El 32500

- 41000

Nis.

Jons]

1550 7

a

500
15,500 __7.000

000
'7r 2

JAPAN INTERMATIONAL COOPERATION ASENCY
TOKYO JAPAN

KOTAPANJANG
WYDROELECTRIC POWER DEVEROPMENT PROMCT
FEASIBRITY STUDY

POWERHOUSE .
PLAN AND SECTIONS

DaTE | 1063 [omawine o] Fig 4.1t




Fig.4.13 KOTAPANJANG RESERVOIR SURFACE AREA AND CAPACITY CURVES
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Fig.4.15 Trahsmission Line m
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Fig.4.16 TRANSPORTATION ROUTE
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Fig. 4.17 LOCATION OF TRANSMIGRATION PROJECTS IN RIAU
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Fig.4.18 PERENNIAL TREE ESTATE PROJECT AND TRANSMIGRATION PROJECTS IN
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Fig.4.19 TENTATIVE RELOCATED ROAD PLAN
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