OQutside the Palembang sysion, there are 18 isolated systems in rajor
towns, ecach consisting of one diesel: power plant_énd 10uufscalohdislrihu—'
tion networks, The waxinum one is at Tanjung Karang with l6;376 kW
installation. The total installed capacily of these 18 isolated systems
iz 39,577 k¥ only. Table VII-2 lists the exisling pover plants of PIXN

Region 1V,

Besides the above PIA ulililios, Porlanina ahd'P T Pu%righntu theiy
osn poxou plants of 30,000 k¥ and 38,500 k? respectively in lhl(lbang.
Seall fmediun size gonorators‘ownvd by other industries are aisn_ln opCra-
tion, of which total installed capacily is about 233 MVA. Table VII-3

lists the exisling captive power.

The power is dlstrlbulod nllh 30 kY, 20 k¥ and 6;7 kv dlslllbul:un
‘llnos tespoctively, as the blandatlvallon of dlslrlbullon voltage has not
been performed yet. The low tension supply is also still made vith both
T 380/220 Y ‘(now slandard) and 2207127 \" (old standard). | |

The population;in the area is said as 10 009 200, fron \hich the
nurber of hOUbOhO]dS is esl]rated al about 1,850,000 b\ assu.lng 3.1
lcrsona per houxehold. Out of theqo, 85 050 hou:ehold% ale served \llh_

. power supply, that is, the_rognon—wlde c!eclrlflcallon ratio rerains at
4.6§ only. In féct, the ﬁowor subply seréice is limited in rajor towus
and their vieihities; bul rmost of villages are not-serfed. Even in the
electrified towns, Lhe electrification ratio rerain at 28% in Palombaué

and less than 21% in other townas.

2.2.2 Pbrer Statistics

From the \1ewp01nl of de\elopcent schodule of lhe plOJecl Lhe pover
rarkel is temporarily limited to the area covered ) PIN's hranch of lNices
in Palerbang, Lahét'énd_Tanjung Karang, namely the South Suratra “and
ianpung provinces. The survey onlpover statislics was tierefore con-
centrated in thg'said concerned area. The installed cajacilies in: ke

area is surrarized in the at(ached Table VII-1.
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Historica

1hlbﬁbang

1 ‘record of ¢

Pover Statistics in 1980/81

Encrgy Energy Peak
Generated Sold load

{103 k¥h) {103 jwn) (103 kv)

ncfgy production and consdmption in the PILX

systcm are:givén:in Table Vil»ﬁ. Summary of them is as follows:

Nos. of ¥hole
" Custorer

1103 nos. )

Sold Encrgy/Production

(1) Ratio of

ang 124,353,172,859

alend - 71.9%

Te. Karang 39.651/53,710 = 73.8%

" Clhers 21,807:28,923 = 75.4%

Total © o 185,3813,253,492 = 72075

(2)  Consumplion per Cusiomrr

Palembang 124,355/47.06 = 2,612 K¥h
‘Tg. Kavanp 39,651, 20.638 = 1,917 kkh
Others ' 21,807:17.61 = 1,238 k¥h
" Tolal 183,813/85.35 = 2,177 kWb

Vil - 5

172,895 (685) 124,355 ( 673) 33,400 - 47.06 ( 55%)
Baturaja 4,610 3,622 960 2.65
* Kayuagang. 2,282 1,547 630 1.32
Sckayu - 156 633 272 0.87
L. Linggau 4,926 3,866 1,020 2.66
Lahat 3,446 2,759 994 2.56
Muara Enim 1,524 i,285 353 1.38
Pagar Alam 1,929 . L6120 680 2.25
fx. Karang 53,710 ('212) 39,651 ( 21%) 11,060 20.68 { 21%)
Metro 1,716 3,359 1,025 2.01
Kotabumi. 1,693 3,124 965 1.91
Total 255,192 (1005) 185,813 (100Z) 51,299 85.35 {100%)
" From the éhove table, the follovings are observed:

Loss.
(28.19)
{26.2%)
{24.63)

{27.3%)



' A considevably high value of cunergy loss including sfation use scoms
to mean the distribution systems becoming overloaded and deleriorated.
Isprovenent works on distribulion lines are undér exccution wilh OECE

loans in Palémbang.

‘As for the consumplion ;xrr;fuétomor, the abbké.f}gurés show the
average including houschold, cosrerecial and industrial consurers. There-
‘fore, the Figures in Pa}phbéng and Tanjung Karang where econonic aclivity
is in a higher leével, arve rerarkabiy high in comparison lo Lhose in the

“other local towns.

2.2.3 Electrification Ralio

As pasily'undnfstood.from the above statistics, the clectrificalion
in the area is in very ldvilevel."Compéring the registered nurber of con-
surers and the estimaled number of households, thé clectrification ralios

in each major tewn are estimated as follows:

Assumd ‘ Nos. of Rlectrifi-

Towp Size of | Nos. of Residential catlijon
Population Househeld Houseliold Cuslover Ratio.

( 103 )} _(_Iie_l"son} (10]’)‘ ‘ _ : (Zﬁ
'Palembang B 761 5.0 isz.a 42.992 28.1
‘Baluraja 63 . 5.0 12,6 2,181 17.3
Kayuagung 19 5.0 . 9.8 1,217 12.4
Sekayy - 109 5.0 21.8 823 3.8
1. Linggau 56 5.0 11.2 2,240 20.0
Iahat ' - 63 5.0 12.6 2,314 18.4
Muara Enin | 41 ‘ 5.0 . 3.2 1,232 35.0
‘Ragar Alan 81 5.0 16.2 1,939 12.0
Tg. Karang 430 : 5.6 : 76.2 16,099 20,9
Metre 107 : 6.b:‘ . 17.8 | _11346- - Y I
Kotabumi 9% 5.5 17.4 1,506 8.7
Total 1,859 (5.2) 3573 73,892 20.1

As seen in Lhe aboye, the etéctrification rétio has not yel veached

21% in the mosl towns. Even in Phlpébang il is only 28%.
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2.2;4. Growlh Rate of Power Demand

The past: glowth tecords in major towns, where wore than twvo million
kih olergy was COnsumed in 1980/81, were analysed based 6n Lhe s0ld energy
during these 6 yéars as follows:

Sold Enéfgg,!loj‘kﬁhl Growlh Ratio for 3 years
1974 1977 1980 1974-77 1977-80
; L . B R . . .
Palerbang 58,052 71,853 124,355  1.24 ( 7.4%} 1.73 (20.0%)
Balueaja 1,279 1,710 3,622 1.34 (10.23)  2.12 {28.5%)
L. Linggau 1,174 1,532 3,866 1.30 { 9.1%)  2.52 (36.1%)
Lahat 1,936 2,572 2,759 1.33 (10.0%)  1.07 ( 2.3%)
Tg. Karang 15,937 19,991 139,651 1.25 ( 7.73)  1.98 (25.63)
Hetro 870 1,158 . 3,359 1.33 (10.0%)  2.90 (42.6%)
Kolabuai 1,233 1,560 3,124 1.27 ( 8.3%)  2.00 (26.07)

(2 in parenthesis reans
average increase)
As seen in the abovcllable, the grovih rates vere extra-ordinarily
acceleraled and over 205 per annun in most towns, in these few years,
during which il is noted lhat a lot of diesel onglne generators were

installed under lhe s0- called "Isolated Diesel™ electr;flcatlon pro;ecl.

2.3 Prelininary Demand Forecast

2.3.1 ‘Prelihinarv'ﬁemaﬁd‘Forecast'bv PLN Customer

Alihongh'rore analysis on dclailéd pover statisties and surveys on
e%[eclablo econow1c growth in the concerned area are nceded to rmake a

do%an& forecast, a prellm:nar\ studv is hercunder rade to obtain the

scalc of futlure démand.

Refe|1|ng to the rula} olecllnflcat1nn poliey of the Governsenl, and
lak:ng into accounl the cu;renl oloclrlflcatnon ratio, it is assuved thal
the elovlrlfncallon will be [nlfqrmed vithin coming ten years al the

lotlow:ng level:

60% in Palenbang and TanJung Kavang;
10% in other local lowns already ol?elrified; and

20% in rural area nol yet clectrified.
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As for the population, the

'Poﬁuiétién"

statistics in 1980/81 show the followings:

Glowth Rate -
(1980) - (1971-80)
: : L
Sonth Sumatra:Province 4,630 3.32
Lampung provinee © 4,624 5.82
Total - 9.254 1.51

On the olher hand,

is projected ‘at 2% in the REPELITA 11%.

prolnmxnaty_forecasl

by taking an apprOXiéale inter in value auong these rates.

the annual pbbulatioh growth rale in the nalion

Howvever,; for the purpoée of a

the fature’ popuiallon glowlh rale was assumed al 3

Then, the expéélea"humbers of PLY custorers in 1990 are estimated

as follows:

No.. of

Population (10%) 'Nos. 6f  Electrif. HResidential

_ o per each Hou;ehb]d Ratio Custorer

1980 1990 Household _ (103) {3} (103)
'Palembang 761 1,027 5.0 205,34 60% 123
Tg. Karang 130 573 5.0 115.6 607 69
iocal lowns 665 893 5.0 178.6 102 71
Other area . 7,395 9,938 6.0 1,656.3 - 20% 331
fotal - 9,251 12,436 2,155.9 591

Further, assunnng the vnit consumptlon per customer as follows, the

resndentlal energ) dermand is estlmated hereundcr'_

Vo. of Rosndenlial

Vi) -~ 8

Unit Consurplion Custozer {103} g Resiggntia}‘ﬂcmami
Palembang 2,200 k¥h 123 271 G¥b
Tg. Karang 2,200 k¥h 69 152 G¥h
“Yocal lowns 1;500 k¥h 71 107 G¥h
Other area 600 kv¥h 331 199 G¥h
Total $94 729’ G¥h



Bos:dcs the abovc,' the energy consumed by other consumers such as
commercial, 1ndustrial and soclal use was 10% of the total energy sold
(= 61% of resndontlal demand) in Wllayah IV, And their average growih
rate during the period from 1974 to 1980 in Palembang has been 15% per
annum, [l is assumed thal 488 6G¥h at 1990 (729 x 0.67 = 488 G¥h) vill
be added to the residential demand. '

. Then, the total required energy produclion and peak‘IOaﬂ would be
as lolloxs baséd‘oh'the assumed loss rate of 207 and load faclor of‘GO%:

L]

(729 + 488) x 1.20 = 1,460 6¥h
1,460 x 109/(8,760 br x 0.6) = 277 My

Production

Peak load

!

These figures mean the rollowiﬁg average rale of annual growth

againsl actual production of 255 G¥h and 51 MY in peak in 1980/81,

I

Production 1,460/255 = 5.73 (19.1% growth per annum)
Peak Load 277}51 = 5.43 (13.4% growth per annum)

2.3.2 Overall Demand Porecast on Preliminary Basis

Besides the aforementioned derands by PLN customers,.captive power
derands are to be considered, the detail is available in the altached

Table-VII-3, and its tolal installed capacily is 198 MVA in the project area.

And also, as seen atlached Table VII-6, the vailing consumers are re-
quesled lo receive the pover froxr PLN at presenl, and its lolal capacity is
106 MYA in Fcbruary, 1981." From this derand, 129 MVA shall be deletled as
aonlionod lasl paragiaph.

‘M;king'héld te assure the following, the demand in 1990 vould become
867 G¥Vh in production and 165 MV in peak load:

PO\'(.‘!‘ fac“!(l'l' R R R R Y T T T T T Y 0-8
Utilization faclor {Actual load/inslalled cap.) .... 60&
lload‘fﬂctol‘ -n'ondi-a.‘5-1---tdu‘aoua---..---.-;-----.- 60;5

Annual growlh rate

......s.;.'.....'..;.....:.-........ 7?':-

Pcak load in 1990 = (198 » 106-129) x 0.8 x 0.6 x }.0710 _ 185 My
Production in 1990 = 165 MY x 8,760 hr x 0.6 = 367 G¥h
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Adding these to the public demands as PLN cuslomers, the to(al
vegional demand in 1990 would be aboul 2,327 G¥h and 442 M¥.

PLN derand ~ Caplive power & Total
Produclion 1,460 G¥h 867 6¥h 2,327 €¥h
Péeak load 277 MV 165 4w ' 442 M¥

It should be noted thal the loads Showi in ihe above do mol ikclude:

- the oil refinery at'Palenbang (50 MY Capii\e Power)
~ the. fertilizer faclovy atl Palembang (38 5 MK Capllxo Pover)
- a nev cemenl factory at Batura)a {18, 000 KVA Caplive Power)

These ha\e or will have lhelr ovn lalge generalnng planls {129 W\A

in total), and would not connecl to PEN wnlhln the btudy peviod.

2.3.3 Power Transmission‘lb Java.

Buring the site survéy it was learnl thal PLN ias'planning io.conv
struct a DC high vollage lransmission line - bet\een Sumalna and Java
islands in order to Lranbmxt surplus electric pover to be de\cloped in
Sumatra to the Trans Ja\a 500 k? network, whlch is cu;nentl5 under coni-

structien and the power deﬁand in Java is over | 600 MW at 1987

If this DC transmission project is implozen!ed any poyer plania
to be developed in the Southérn part of Sumatra istand will have a

pract:cally infinite power market.
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2.4 'Fﬁlhrc'Achvity

2.4.1 New Industries

AccOrﬂinQ Lo the Buresu of Indusirial ‘Development (BKPM-D), an
érOmﬂlic'ceﬁlér, sevéeral pulp faclories, a cement manufactluring
factory and other small domestic industries will be promoted in the

project area.

The followings were explanavion of outline,

(1} Aromatic Centler

Aromalic Cénter is established at Plaju for produceing the internal
caterial from Néphtha to supply to the textile factories. Major figures
are mentioned as follow.

Location t ° Plaju, South Suratra

Production & Capacily

- Plat former 25,000 BPCD

- Benzene 374,000 tons/year

- Parvaxylene 150,000 lons/year

- Orthoxylene 40,000 tons/year

- IMT ' 120,000 tons/year

- Cyclehexane

{saprelaclan) _ 60,000 tons/year

Raw Malerial : Naphtha 25,000 BBLD
Harkeling t Domeslic & Exgport

Participation : Government (Pcilamina)

(2) Pulp and Paper

‘ (a) Pulp‘fOr rayon

Location : South Sumalra
Capacity : 200 tons/day dissolving
Rav Material t Monoculture iropical wvood

~Participation: Government
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(b) Pulp & Paper
Location : Around Palembiany
flav Malerial 1 Hardveods including maagrove

Markeling ¢ Domestic & export

2.4.2_‘ﬁinigg DevélopiégL

In Sod!hern Sumalra, )Olbillion tons 6f coal Arc;esliﬁaied lo be
depozited. The Government  intends to develop ihe.coal;resdurcesito3

use coal as the allernate énergy sources instead of oil.

Bukit Asam, one of coal mining, has a schedule to produce lhe coal

as follovs: -

Coal Qfodqclion schedule
o R tuit : 107 tons
1931 - 1984 1987

[l dflaadw 3

'PLTU Suralays 0 4T 2,442
PLTU Bukitl Asam 0 ,0' 320
P.T. Semen Baturaja 8o ?24 320
dail way ' 5 18 » 3%
others - 105 258 400

(Totat) 203 i;66&_3 3,517
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3. POVER DEVELOPMENT SCHEN® BY PIN

3.1 Géherﬁtioh:Plahts'

To meel ‘the fast growing power domands, PIN is currently planning
t¢ develop the pouer plants and exlend the transmission’ nelvorks in the

project Area.

CPIN's. pouer developnent prOgram in the whole Region IV between PY
1981/85 and 1993794 is as shown in the attached Table VII-7.

them is as follovs (project area'only)z

Surrzary of

[hlémbéng I x 20 MV Gas Turbine 1982/83
Bukil Asam No.1 & No.2 2 x 65 MV Coal-fired Steam 1984/85
Banding Agung No.1 2 x 2 MY Hydré  1986/87
" Batu Tegi : 2 x 12 MY Hydro "
Banding Agung Ne.2 4 x 4 MY Hydro 1987/88
Tarahan 1 L x 50 M¥ Coal-fired Sleam 1988/89
Tarahan Y1 ‘ 1 x 50 M¥ Coal-fired Steanm 1939/90
Sumber Jaya 20 M¥ Hydro n
Komering No.l - 81.9 MV Hydro 19%0/91

3.2 Power Transmission Syslem

To prévide the electric pover from the proposed pover developoent
sites to Lhe ptbmisipg pofer consuning areas; Palembang and Tanjung Karang,
PIN is current]yAﬁlanning to construct tranqmission'jines in appropriate
‘scale. The expan51on plan of transmission line system in {he whole Region
1V is shown in (he attached Table VII-8. Fig. ViI-3 shows the proposed

power lranen ssion syblem and-IOCatlon of hydrdpover potential in Southern
Suratra. o |

3.3 Power Pistribution Systenm

Pfoposed expansion for the distribulion system is shown in the attached
Pig. VIi-1.

S(audéfd voltage will be unifermed wilh 70 KV, 20 kV and 3807220 V
in future.
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4. LONG-TERM FORECAST OF DFEMAND AND SUPPLY

4.1 Demand Porecast

The future power dermand in South Sumatya and Lampung Provinces

from 1980/81 upto 2003/01 is fovecasted lhrough (he folloving procedure.

(1) The demand for ower limil in 1990/91 is foreccasted by using 18.4%
- of average annual ngwth’rato of pover derand eéiihatéd in scction
2.3.1. The demand for upper limitl in 1990/91 is used the sare

derrand as estirated in seetion 2. 3 2.

(2) The derand for lower Iinit‘in 2005/01 is qstiﬁaléd b& assuring the
average annual growth rate of power derand to bo‘lﬂﬁ;:considéring
that the increase of pover derand general!) take loglslica) tlend.
The derand For upper limil in ?003/01 is considered Lo be the save
as that estliraled for lhe lower llmlt _

(3) Using the qémands thus foreéa%ied;_lhe lower and upper &cmané
curves are prepgféﬂ as shown ianig. Vvil-5, In tﬁis,rihe tvo
lover derand points in‘l990/9i and 200j/01 are connécléd with logistic
curve, while, the upper derand curve is dravn appl\lng the Loglsllc

Curve Method betiveen !wo ‘upper derand potnls in 1990/91 and 2003,/01.

' 4.2 Proposed Supply Plan.

in order Lo satlsf) the future derand forecasted in lhe abO\o,
the followlng generallng plants are proposed to be 1nslallcd taklng
into cons:deratlon the PIN's power deyelopnent program as \ell as lhe
. developrent sequence of dars in the Upper Korcrlng Rl\er Basnn DO\clop-

zent Pro;ect " The proposed generatlon plants are as fo]lows'.

- Paleisbang 1 x 20 M¥  Gas Turbine .3932[33 Plnnpeﬂ ﬁy PIK_.
- Bukit Asam - B : A

No.l & Xo.2 2 x 65 H¥  Coal-fired Slean 1984/85 Planncd by PLN
-~ Ranau 3 x 28 MX  Hydro ; 1987/38 “Planned by JICA
- Tarahan __' - . S E '_ o
'No.l & No.2 2 x 50 MY Coal-fired Stean 1988/89 Planned Ly PIN
—~ Bukil Asan . . : ) o :

No.} & No.4 2 x 65 MX¥  Coal-fived Sleam  1989/90 Proposed by JICA
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‘I"-..:n'rahan
. No,3 & No.4

Komering No.1 3 x 36 MV

“Bulu

"2 X 50 MW

92,6 MW

Kowering No.2 2 x 18 MY
padang Binta 78.5 M¥

Muaradua

24 MW

:Ct_)al;—fired Steam
ilydro o
flydro

flydro

Hydro

Hydro
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1991/92 .P.r‘()pased by JICA

1993/94  Planned by JICA
1996/97  Proposcd by JICA
1998/99  Planned by JICA
1999/2000 Proposed by .JICA

2001/02  Planned by JICA



Table VII-1 HVDROPONER FOTENTIAL IN IAMPUNG, SOUTH SUMATRA AND BRAGRLILL PROVIN().

L _ Daim fleservoir, lds!hiled Aﬁﬂu&;
Projéct Sile Yoluze (.‘a;»atfjt)- Capacily Qui jnst
| - (10%? (0%’ (W) {6¥n)

Lumpuné‘Provinco:

Batu Tegi (Sekampung river) - - ' _ 21 50
Sumber Jaya {Besay) - - : 20 a8
'Way'Semangka - - A7 203
Serung Ne. 1 0.6 20 20 136
.Semung Xo.2 0.4 50 3o 137
Sub-total ‘ m 394
South Suratra Province: _ . _.
* Ranau Lake (Banliﬁg Agurg) : - 200 7 80T 148
* Kemering No.l | 2.0 120 11403 438
* Kormering Nc.2 7 _ 0.2 4 20.9 174
* Muaraduva 1.3 150 7.7 68 .
Sut-total | 223.6 828
Musi Hulu No.l _ 0.4 200 70 100
Musi Hulw No.2 . . j Run-off-river .5} {13
Musi Hulu No.3 | Run-off-river 50 302
Padang Bindu:(Enia river) - - 78.5 344
Bulu {Lewatang Tiver) - - - 92.6 159 e
Tanjung Pura (saka) - - 26.7 116 7%
Sub-total - 370.8 - 1,914 3
Bengku]e-?fovincc . : 3 o | : ._ é
© Tes 1 - - 16 101
Tes 11 - ‘ - 17 . 145
Mata Air Panas 1 {Kelaun river) - - 20 88
Sub-1otal ‘ : 53 :;li
Total 788.4 3,670

Data Sopréei PLN Pusal, Pover Developrent Progfaﬁ on September 1981, ant ethers.
Rerarks * : Refer to ANNEX-VIIL.
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Table VIT-2{1) EXISTIKG GENERATION OMNED BY PLN

) - PLID -« Dieyel
PN VILATAR Y PLYG - Gas Turbies
IV - Thereat
{april 1931) FLTA - Hydro
Ssurce: FLM Region [V
: o : : TGTiL Y-
VN FRINE MOVER RPK INGHALLED YoLY .. AV INSTALLED  aBLE
. kY 1w
l’g!(i—tl—l‘—’
(Erazssan) ¢ 521
¥ Bouse | 1,8% 1916 1,50 O.85 14,455
¥ HBouse I 4,830 1972 11,50 0.85 14,458
o 8,932 26,000
nu
Tugs Turbine 3,000 1974 6,%0 0.8 12,59
 Tugo Turblge 3,000 1974 &, %0 0.5 12,59
s : 25,000 22,500
I‘llu%t-n'; '
(8cce Paru) g
AEG 5,100 1968 6,30  0.78 12,50
12,500 11,600
FLYD
" MAN 2N 1962 7,000 0.38 2,50
¥ 750 1968 5,160 0.3 2,100
£,600 3,800
Trya Agung TLID
Varkesha 1,600 1960 220 6.9 100
©D 150 1976 6,30 0.8 1s
Daikatsy 130 1918 &, %0 0.8 250
Caterpiller 1,300 1980 n0/3% 0.8 30
1,046 Y
Tatorejs PLYD
svD 150 1974 6,300 0.8 36
§YD 150 1976 6,30 oO.8 336
Patbatsu’ 150 1978 6,300 0.8 %
Pathutsv 150 1978 &3 o.d 0
1,872 1,073
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Table VIT-2(2) EXISTING GENERATION ONNED BY PLN

ALY VILATAR 1V

TCGTAL

o i YEAR - . . PEFEND.
TN FRIME MGYLR M IH"SIIL!:D YOLY p..f. kY I.\'_S?Al-li'n ABLE
LY Y
Sekayu Ptm
DAy 1,500 1972 0 o8 100
SYD 730 1976 6,30 0.8 ]].6
436 EE))
Lahat .‘3:!.2
' o 1,500 1915 0 0.3 X0
"¢ Deteoit Piesel 1,500 1917 w0wo o8 20
s 150 1973 6,300 0.8 536
Cs!!rpili.r 3,500 19T 400 0.2 1o
1,084 8%
Lubuk Linggeo nw ) .
Shods " 50 1968 6,300 0.8 256
o 750 1974 &,300 0.8 335
svo 750 1977 6,%0 0.8 53
S¥D 750 971 6, %0 0.8 _515
L ' 1664 Lo
Xara i:hin L ) . 7
Ay 1500 1976 20 o8 100
Baibatss 10 s 60 0.8 2%
350 s
Pager Ales m
S 150 97 630 0.8 N
Peidatse 150 1978 6,50 0.3 20
Britatss 250 1978 6,00 0.8 0
Caterpiilat 7 138 ' 5{0
: ' ; e a0
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Table VET-2{3) .EXISTING GENENATION O¥NED BY PLN

PLE VILATAR IY

‘ E HOViR . TE TTAL I END-
TV FRINE MOVER MWH L icriiien YoLT . p.t. Y INSTALEED  amiE
k¥ kY
fanjurghdrazng FLTD
Enterprise €0 1957 T 6,00 0.8 1,000
L 300 1962 6,30 6.8 1,240
HAN ¥ 1970 6,500 0.8 1,25
) 30 1970 6,50 0.8 1,28)
~ Enteegrise _ Ce0 a9 6,300 0.8 1,20
¥ ' g wm Y0 gy 328
50 500 1978 6,300 0.8 4,040
g S0d 1978 &30 o8 il04
fotat-mi FLTD 16,376 14,450
Beutz e 1564 26 - 0.8 22
Dents & 1965 230 0.8 220
5YD 130 1976 6,300 0.8 5374
(7Y I . 1,%00 1977 200 6.3 109
Daibatsy 150 197¢ S 6,300 0.8 250
: : : ' 1,12 1,086
¥alrg . PLYD
s ¢ 150 1974 | #,300 0.8 3%
Paitatsn 150 1978 £,.%0 0.8 250
‘Paitatsu 750 1918 6,30 0.8 2350
SvD o 1% 191 5,30 0.8 536
1,372 1,250
festi R
Yortsirgtan, M 1956 C 6,0 0.3 50
Sueds s 1354 T 6,0 0.8 550
Skeda ‘ 3% 1968 C 5,30 0.3 560
MAY v 1568 6,30 0.8 €40
¥ 500 1975 6,50 - 0.8 1,340
b 500 1975 6, Y0 0.8 1,360
5¥D 500 9 T8, X0 0.8 3,296 :
: 7.335 5,748
Rara drga _i:l_,L'D
Skods 150 1970 - m 6.8 )
Skods 150 1370 oM 0.3

Peidatsn 150 1919 6,30 0.8 250
' ' ' 310 310
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Table VII-2(4)} EXISTING GENERATION OWNED BY PIN

PLY VEILATAR 1V

o . 18R ] TOTAL DEFiND.
W;x FRINME ‘sonx. RiM INSTALLSD YOLT p.1. [} :z:snum_ :'I:}E
B:'dg:ko' FLID . o
AP 1,500 1976 20 0.8 10
. o0 190
Bergkulu ni .
Eroshautl 150 1571 6,30 0.8 248
. Ercakaut 150 911 &, 300 0.8 248
=D 750 1977 6,30 6.8 536
YD 150 19771 -6,306 0.8 535
svD 150 1918 6,00 0.8 s}&
o o - - 0.8 20
X - - 0.8 100
2,504 2, %0
Tes FLTA .
sPaAC 1,000 1959 6,000 0.4 " 60
sPac 1,000 1959 6,000 0.8 (o
Marioa sL1D 1,92 1,20
Daiwles Bens 1,000 19 S0 0.8 e
Painler P,c:n: 1,000 19 0 0.8 l 169
Caterpillar 1,500 1911 w0 0.8 110
Caterpilinr 1580 200
' L g4l 39
T. Eanlcg faf i) _
6. Giltes €8 1517 20 0.8 © 100
| 10 Y
fanjung Pantan nw .
Daikalsu 150 1979 6,30 0.3 50
Paitatsu 150 1979 5,0 0.8 500
Paitstss 150 879 30 0.8 &0
1,500 1,350
“tetsl 10,609 TN
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Table VII-3{1) EXISTING GENERATION ONNED BY ENTERPRISE
FRIVALE (Cnp'.ii"ro' Pover)
{Jacvary 198))

—— T T

TRADE JWME, HSINESS _ ijmgém-enr {;‘;r%lu BT “Sinee :Fm;s—“ﬁ
- b (3E4R) L

M _ Sourcer FLN Pusat
4. A, Haatd Pabrik ES Diesel 25 - 1952 .
B.ai Svarna Pabrik ES - 193.75 - 1956
Patiik Ban Pabrik Ban » 22120 1,000 1969
phri Brotbers Reailing Earet - 1,153 - 1970
Viripgia Keacsas Resillicg Iacet . 3 x 350 . 1970
2.5, Patal Pabrik Pesintalan C s x LI 2,00 1969
?.5. Patal Pabeik Pesiclalen . 340 - 1969 |
p.1. Pussi fupuk - S £ 3,836 - 1962
C.V. Facca Putrs Patglosg Layu - 260 250 1954
B.1. 243. Baru Pasglorg Kayu , - 210 - 1963
r,-_,;cu Pantai ch'g'asa!:ae.g f"ﬂab;ﬂisn - 50 - 1962
Rica Marga :Perl_ul:gkﬂm - " 52 - 1367
fezertacgan Sipil  Pelabuhan Udara/Telkca  * 125 300 1971

e - . 30 - 1936

- - . 0 - 1953

L - - 50 5 1965
Kiza Guan Pasglotg Kayu - 297 - 1951/1958
S:v Piccesr I’engn‘ﬂm‘x Udarg - 125 - 1950
RUP. Palestang Bursh Sakit . 22135 360 1954
TS, Charitas Rusiah Sakid - 1o 300 1956
Xisi Babagis Pabrik . 50 - 1351
P.L.E. Seuten Sekolak . 150 160 1563
Jeztatan Musd Pez.la II 1 e SO0 161.% 19=64
P2, feztsb Agurg Pcn;fgil_ingau Kopi . a5 - 16562
Patyik ES Se¥acak  Fabrik BS . 308 - 1954/1955
1. Satari’ Panglorg Kayu - 25 - 1950
Tisrs Todsh Tacglong Eayu . 35 - 1960
Alir Xenjays Beoguel _ . 66 1n4 1566 .
P.T. ¥asantara Favglocy Fayu - ) - 1%c0
Eidayah Panglotg Kayu . 100 - 1953/1950
B Gjarg hcg!éng lgi,nn - 20 - 1970
Bt ¥ahsb Sidik Pacglcng Kayu - 3535 - © 1962
$todio R.M. T ‘l.;eaanfu' " &0 - |§?2
S.LX. Pahjo Sekolab/Besghel . » .- 1950

(.\‘:;te) excluliog follcuing
\'11-21 - ~ Pertazina 50,000 k¥

~ P. . Pusri 33,500 k¥

-« P,T. Sexen Raturajs 18,000 kVA



Table YII-3{2) EXISTING GENERATION ONNED BY ENTERVRRISE

FRIVATE (Captive

Pover)”

(January 1931)

SIERATION

TRAbE N BT ST (.:gn)-l S RIMARKS

: 1) . .
P.U - Beagkel © Diese 65 160 _1:9'64.
AUR.I Lapicgan Wara ) - 89 S0 1957

_ Sub_Total 36-Ovzer . 23,310.75 xva_(18.6 Mw)
CABANG: {AFAT _ Sources FIN Vilaysh Iy
Ferkebunao Teh  Padrik Zeb : Diesel 150 - iges
- 138 R 32
. 155 B 7 0
PJKA  Benghel - 50 - 1971
. " 500 - 1913
PT. Air Salieg  Perkebuman . . 2 - 198
= 45 - 1560
PT. STANVAC " Pecgolaban Minyak ‘. . £00 - igso
. 600 - 1950
- 600 - 1950
- 600 - 1950
i _ - 0 - Rl
PT. STANVAC Pengolahan Misyak - 185 - 1969
. 210 - 1569
- 1o - is&?
- 110 - 1569
- - 1910
- 500 - 19710
" 500 - 1979
s 500 - 1976
. 110 - 1570
. 110 - 19710
_ . & - ]
1. :[.in'&'g; Jars : Rleui:ling Earel - 0 - 1970
‘ . 0 - 1970
] * 160 - 19%9
EN. 183, GFRA . Taxterg Batubace Stesn 2,500 - 194
. 2,500 - 1926
- 2,000 - 1930
. 3,00 - 199

. 6,230 - 1963

. 6,250 “ 21965 e
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Table VI1-3(3) EXISTING GENERATION ONNED By EX

FRIVATE -((‘sptlr't' Povsr)
' {Feounry 1981)

-

TERPRISE

REMARTS

TRABE NAME BUSINESS Ga\tﬂ'fzttpﬂ:'"r ‘::::‘ e 0:?;&:82;6\
— ; —
peteik Es. Pabrik Es Diesed 10 - 1952
reata Veleran Distritusi Listrik - 100 - l';SQ
1. }’;hr Jaya Pﬂ;rik Es - 10 - 19717
$.2.8.0. Pcapa Bedsia g . [ - 718
Sahars ' Fhots Stodio - 5 - 1578
ssica Ftots Stsdio " 3 2 1979
12 Baru Ricah Xs¥an .. 2 1.3 1914
relasgi Fboto Stutie - 3 2 1979
Ferua Telkes Telephore - 100 100 197%
. - 100 - 1.9‘79
%S, Marafl Pecerargan - 3 - 1979
®isarutiin i‘ecl:ur,—igaa - 3 - 1979
Iaical ll’i'ii‘l Pecerargan - 5 - ;gqé
1:as Tar Tar Pecestogan - 2 - V919 -
Iisim - Fecersszan - 3 - 1979
2.Ari l’et.endgnn - 5 - 1979
aari Peceracgan : - 3 - 1979
#7131 Pezerscgan - : 3 - 1919
Jaisi Ferstungan : - 3 = 19737
Malari Pecerargan : - 3 - 1979
Asir Pererangan . ) - : 8 - 1:9]"'}
Mhazray Pecerargan - 5 - {1979
Tty Bavorg Fenersrgan “ 35 - 1979
LA Patrik Es ' - 10 - 1979
FRBU, ‘ Peapa Peasia - Lo - 198G
Ealsz Fbato Stodie " 2 - 1979
¥.2i Fhots Studie - 2 - 1979
3 Ciata Peresrsngen . 10 - 1979.
ey Ferersegen - 5 - 1979
f1%ua Bastar Peoeraogin - 5 - 1939
Tarazy Anyar Fecerargan . - : 3 - 979
Teled Cunung Fecarargan - 3 - ¥979
tbx Liatak Fezetargan ’ * 2 - 1979
"ot Yerang Pecerargan - 2 - 1579
Baajurg Mennng Fererangan . LA - ) 1919
Tyad f;uh Peterargan : oo 2 - R TE
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fable YIE-3(1)  EXISTING GHNERATION OWNED BY ENTERIRISK

FRIVATE I((‘aptiu: Pover)

{Javsary 1981)

OFERATION

, N . _CAPACITE (kVA): : e

TAANE NaME BUSINESS CEETATOR recM PN Sl.\l’g REMARISS
- {YEM)
Biaea Keling fensracgan Diesel 2 - 1979 ‘.
Mircgkik Pecerangan .. 2 - 119_19'
~Syb Totad 49-Ovrer 3,518 wva (2502 MY)

CABANG:  TANJUNG EARANG

© P.T. Bakri Brotlers
P.T. Buni Yaras I

P.¥, Guoung Seaiung

p.1. _Darzé Lempurg
Industri

"Fepgolabkan Hasil Bumi

Pabrik Minyax Kelapa

Pergolahan Hasit Bu=i

Ferucetakan

Diesel

P.T. {aspurg Fellelizing Peug:]ﬁhgn Basil Buzi *

P.T. Acdatna

P.Y. Izdojel Faya

P.T. Teluk Betung
Fellelizieg

P.N.P. X. Nigeria

P-T. Icira Brottezs

Galangan Kapal

Pabrik Pellel

Fabrik Pellet

e t!eb@n

: E’eégol atan Eagil Bini

Falabuhan Perry Srengrez  Pelatudan

12

240

250

100

250

230

150

-

262
262
62

1%

.35

1663

1963

1917
1§11
1971
1975

1971

1971

" In

1971

972

1972

1972

1572
1975
1975
1975

975

1974
1574

197¢

1975
1515
1975
iées
1517
1977
1171

1974

-S:oa::n:e: s Pusat
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Table YI-3(5) EXISTING GENERATION OXNED BY ENTERBL(SE
: . FRIVATE (Captive Pover)
{Januery 193))

OPERAYIGN

IRATE NNGE BUSINESS somiTon AU s BIsrs
— _{TEAR) -
£.1. Days Sakii Pabrik Sepedn | Diesel o - 1952
. 200 - 1952
- 200 - 1552
. 200 - 1952
. 200 - 1952
. 350 - 1952
p.I. c;ruutm; " Pecgolakan Hasil Bast - 340 10 1961
' ' - - Mo - 1564
. 340 - 1961
7.1. Leztah Gémmg ?cngéol;ﬁsil: Ha3il Busi ' - 1o - 15e6
. 140 - 1565
. 50 - 19¢6
?.1. Vay Kandis Pabtrik Karet = 3313 - N 171
- 260 - 1971
- 13 - 1971
- 313 - 1972
- 32% - 1971
C.¥. Iots Agung Fecgolaban Pasil Baai - 61 - -
‘ ’ . 120 - -
F1. Xasiooal Suzatera .
felletlizieg Fabrik Pellet " 1,502.4 - -
P.1. Leztah Gubung Fezgolakan Hasil Busi . 264 - . -
Virk Skop £.U. . Besgkel . sz - -
ferbabusgan Clars Kozunikesi Pan . 385 - 1976
. I’enen_lugin - 37.6 l - -
25,0, Pen | Crus® Rubtter 4 696 - -
P.r. ‘t’d_d: Keniana Peogolabsn Fasit Bai . 42 - -
C.¥. Likzan Sa0f  Pebgoteban Easth Bual - 136 - -
PJX.a. foege Alx - X - -
AT Fereaty © Pergolshan Easil Busi - 2.4 - -
fitrik Sesprorg Pabrik . . 32 - -
€.y, Vlt.l S.u.i l‘or.gol.;'\zin Fassl Busi . 0 - -
Tisg Teatrs _ﬁioska} : _ o= 52.4 - -
PV, Suzgaj Badi Pecgolsban Hasil Busi . 2] - -
B.Y. Sudaeg Jays Pergolahan Ranil Bual - 103.¢ - -
BTl torggal Pergoladan Bl Aai C62.4 - .-
t.1. fezen Palutaje  Pebgentongen Sexes - 1,900 - 1980
S Sub total 32-Ozad 14,323.05 ava (11,5 )
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Table VUI-3{6}  EXISTING GENERATION OWNED DY I‘ZNTHHH\‘[S]‘E
‘ . IRIVATE (Captive Pover):
(Jasuary 1981)

TRate S0 o EISINESS ézsmntgf*c‘it {m:ﬁ.\' -C;E%E{‘E:N 'Rms}us_
CABANG;  JAMBI _ : Sources . PIN Pusat
P.T. Angkass Raya  Cruzd Rubter Diesel 187.5 - iém o
' . 187.5 - 1970
. 187, - 1970
- 187.5 - 1970
P.T. Meravy Crust Rutter - 30 - 1564
« 0 - 1964
- 185 - 1964
< 156 - 1964
. ‘30 - 19¢4
P.Y. Batarg Bari’ '
Testesi Cruab Rubber . 200 - 1570
» 2.5 = 1479
- nes - 1970
- )lé.s - wre
B.N.1. &srk : - 105 0o 1976
P.‘l'.; Jazhi Varas ruzb Rulter _ - 33 - | 1968
' - 220 = vees '
» ; [24] - i';{a
670 - C1gss
_ . &0 - iy
P.Y. Varicgio Xeacans Crurb fabler . 525 - T
. 525 - - 1970
. 525 - 190
s - 1910
.- 525 - 1930
- 55 - . 1970
P.1. ¥iclu Earya Icdsh Sav Xill = 63 - _  191_3
- 50 - SRtV
D.P.R.D. Bati I. Jasbi - - 183 -3 9 1975
Pt Bok Terg © Cruad ButBer . . i}5' - : 1974
. B 5 3 = 1371
. 294 - 94
- 100 - un
. 150 - 181
B.R.1. Jasbi Peastcar Radio . 38 6.1 i3es




Table' VII-3(7)

EXISTING GENERATION OWNED BY ENTENVRISE

VRIVATE (Ct:p;live _P;)vpr}
{Jenuary 1581)

OFERATION

] e . CAPACITL {k¥A) v T
TRADE NAME susxm GENIRKIGR M ER j{;ﬁg’ REMARKS
8.1 3_;,:11._1 Pezancar Redio Diesel 625 - 1976
. 62.5 - 1976
_ * * - 1976
AR RE ISlu'siun Relay | . .4'7.5 - 1976
. 47.5 - 1976
. s - 1976
Mokt Bolel - 24 $2.5 1971
. ra.s 42.5 1971
- 50 42.5 it
Sud Yotgl 130vcer . 9,5 ava (7.8 MY}
CaTavi:  BENGEULY _ Source: FEN Pusat
Perus Telekopunikasi l!’tnenz-gé.nfa.id. Telken Diesel 50 1976
BRI Penla Be:ngiulu Peﬁereng:sh & Pezaocsr - L 2 x 50 - 1976
C.F.:!;k:in Maloenr ﬁailing KEaret - . §] - 1976
7.1 A:..nio ' Cnlzb Eu&-erfﬁueh.egza - 135 - 1971
7.1. A=atin Crush Bitber " 260 - 1972 -
Back Inlocesia Pensracgan - 105 - 1971
p.P.U. 1K, 1. York Sbnp/l;enerwgau - 65 s 1971
Pral Fecérargan - - 10 - 1911}
Felatuhsn Udsrs TnstruzentfPecerangan " b %] - 1974
Pesds Prop. Bengkulu Instruzent/Penerarzan . A5 - 1975
RXjat S«?tez‘pal Penecangan - 195 - 1350
5.0.5.0. Unlsk SferanfPezancer » 2x 25 - 1978
PAN. epghulu " Perusabaan Afr . s - 1979
P.LX Benghulu Ferusshsan Afr - 125 - 1972
—_ '_ $ud Total t4-Cueer ¥, 291 Ava IL .0 My)
NG TANAY) PANDAN Scurce: FIN Putat
P tvia Belitung . tastacg Hiesh Diesel 540 - 1943
' 2 . " 540 - 1943
- 540 - 1937
.- 510 - 1547
- 540 - 1947
- _245 - 1968
——— . .__ns - 1548




Falte VIT-3(8) EXISTING GENERATION OXNED DY EXTERIRISE
PRIVAIE (Caplive Povér) ' '
{Japary 1981)

RATE YAE prstess AP (V) "'{"?;ca" -
_ AR)
.7, UPTB Belitung  Faztang Tieah Diesed . T5 T Y 5
- 735 - 1973
- 15 - 1973
- i - 1913
. B - 137
- 15 - 1971
- - 540 - 1917
'P.Y. UPIB Belitusg  Tastarg Ticah - 125 . 1963
- 125 - 1568
- 125 - 1948
- 10 - ige6
‘ - 180 - 1566
_ - 125 - _ 1968
P.Y. UPi3 Belitung  Tartasg Tizah = 1,200 = YT
- P2,100 ‘ 1927 -
= C 2,100 - 1924
. 2,200 - 13-F4]
. 2,100 - 1927
- 2,20 - . 1935
. 2,650 - 1974
" 2,6%0 - 1974
P.T. Keranika Irdcnesia Pabrik Kerasik ' . 500 e 1972
(P.T. Lerasial . .
o 70 - TR
- as o - 1951
. 273 - 1951
. 560 - 198

$3b Total *iQOs‘:-.er 24,470 XYy, (19.6 M¥)

Total » '504.6}3.1 u;(ﬁ).f}h‘)
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Table-VII-4 “INSTALLED CAPACITIES IN SOUTH SUMATRA AND LAMPUNG PROVINCES

PIN (as of April 8))

Private (as of Jan. 81)

Insﬂal!cd

7 7 o Nos. of Installed
Narie of City/Town Unit Capaci Ly Owner Capacity
- (x¥) /1 (kva)
South Sumalira Provinée -
Palemhang ‘ 7 71,032 (59,500) l‘(Pertamina) 50,000(%%)
1 {Pusri) 38,500(kV)
36 23,310.75
Baturaja 4 1,172 (1,075) ! (P.T. Sexen 18,000
: Baturaja)
Kayuagung - 4 1,016 (920)
Sekayu C _ 2 - 436 {420}
Luﬂuk.binggau._ 41,661 (1,410)
Lahat, 4 1,086 (820) 44 31,514
Muaraenim ' 2 350 (315)
Pégérhlam . _ 4 71;}36 {1,110}
' Sub-Total | 31 78,122 50 183,149.75
tampung Province
Tanjung Kéraﬁg S 16;37§(l4.4§0} 32 14,323.05
Kotabumi s 1,126 (1,086)
Metro 41,372 {1,250)
Sub-Total | 13; 18,871 ‘}g | 14,323.05
Total’ 48 96,9956 (82,356) 82 197,772.80

/1t Figures in Paventhesis mean actual oulput.
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Tatide-V11-5(1) ~ BISTORICAL, DATA OF ENERGY
PRODUCTION AND CONSUMPTION

Peak Production Su l:e] . Peak Production . Sr,= 14

hoad JN 103wy 102 .o e 5” 107 ki 1o’ g
PALEMBANG TANJUNG KARANG
CY 08 9, 200 18,801 36,970
6 9,250 53,230 40,052
70 9,199 54,130 . 40,822
7 - 60,272 16,685 18,12}
72 - 61,726 46,819 - 18,644 13.960
73 - 62,718 48,086 14,910
" 74,73 16,000 91,147 58,052 3,860 21,336 15,937
75/76 18,800 106,153 63,127: - .4,320 23,553 17,343
6/17 20,000 116,943 66,540 4,530 24,549 17, 79y
17718 24,500%% 129,770 71,853 5,780 29,731 . 19,991-
78/79 25,400 137,690 34,771 7,890 36,919 24,185
79/80 26,500 151,802 106,096 9,500 47,330 33,215
- 80/81  133,400** 172,895 124,355 11,000 53,710 39,651
RAYUAGUNG . METHO
Y 74775 172 566 500 336 i,051 S 870
75776 i85 608 | 501 3135 . 1,240 97>
T6/7T 300 910 562 370 1,303{CY) 1,052
71/78  340%* 1,275 744 433 1,539 1,158
78/79 480 1,622 1,029 730 - 2,660 1,613
79/30 55047 1,875 1,300 350 412 2,950
80/81 630 2,282 1,547 1,025 4,116 3,339
BATURAJA o KOTABUMI ‘ |
[ 74/75 17 1,553 1,209 -~ 1,598 1,2
75/16 443 1,723 1,355 388 1,592 1,210
7671 4718 1,891 1,463 388 1,686 1,252
TI/T8 . 5340« 2,210 1,710 600 2,186 1,560
/19 638 2,700 - 2,112 750 3,200 1.9i9"
79/80° 165 4,088 2,920 920 4,523 2,927*
80/81 900 4,610 3,622 - 965 4,698 AW
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Table-V1I-5{2)

HISTORICAL DATA OF ENEAGY

' FRODUCTION AND CONSUMPTION

fear Iogjatw ' Progucyfou sgya | ngséﬁw 'p,bgq;;;on  Sold
: 10° k¥H 10 kvl 10 10° KN
SEXAYU

FY 74/75 0 0 0
1576 _ o 0

g g o 80
77,78 32) : 292 237
7879 159 395 34
79, 80 205 571 520
30/ 81 272 756 633

LAHAT MUSRAFNIN

FY 74,75 588 2,052 1,936 184 939 918
75: 76 570 2,350 2,071 176 966 927
077 504 2,675 Y72 184 1,064 1,043
77:78 621rr 3,020 2,572 200 X,222 1,094
i8:79 679 3,022 2,722 344 1,268 1,213
79,80 808+« 4,452 3,489 308+ 1,0377* 1,023
5031 991+ 3,446 2,759 3530 1,524 1,285

PAGERALAN LUBUK_LINGGAU

noTETS o o 3 1,256 1,174
576 (fr;g Waren) o BERE 1,273 1,161
o 5T - 3.7 34 437 1,329 1,180
LI 196 197 152 518 1,504 1,532°
i3 7% 281 641 496 760 3,248 2,516"
7980 385 1,364 503 920 4,536 3, 488>
& 81 680 1,929« 1,612 - 1,020 " 1,926 3,866

(scuvce) mafkéd figurce: freom PILN ¥i1ayah IV (procced from others)

{an l:e" ]

‘t parked Figure} from PLN Pusat ( "

. no sarked figure; from PLN each Branch QfFice and Seclor

€Y: calemlar Neas

5 BV:  fiscal year
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Fable-¥11-6 (1) LIST OF WAITING CONSOMENR

CABANG  PALEMBANG

CONSUMER

(Febrvary 1981)

“Source: PEN Branch OfFFie.

PRI
TVRI
Swaatra Steel
Acid
UNSRI
RemiYing
Pabrik Es
Real Estate
Penerbangan Sipil

Sosial fndralaya

Pabrik Textil Matratex

Pabrik Es

Pabrik Es

Komplek Wai Milam

Komplek Pertokosn

Dika Trading

Kemplek Pertokoan

Komp. Perumahan ABRI
' PF..Sepakat Siéntar

Pabrik Ban

‘Komplek pecumanan T1l.

Kelapa
Perumzkas.Tahap ke 11
Kanlor P.U. Proyiﬁsi
Perumahan U.XK.A.
Unit Batalyor Balau
Pabrik Es Hafiapura

Kompl. Yayasan Ibnu
- Sulowo

ADDRESS

CAPACTTY
(kVA)

Indralava _
Jl. Kaplen A.Rivaid Kampus
J1. Puku

~ Ji1. Kolonel Barlian’

J1. R. Supraplo
JJ;.Gandus

Tan jung .Ra.i a
J41. Kenten

J1. Talang Betutu

Indralaya (OKI)

J1. Jéendral Sudiveman
J1. Sure

Jl; KH Azhari

‘Seberang Ulu

J1. KH Azhari .

Ji. Berihgfn Janggul

15 Ilir {Bekas Kebakavan)
J1. Sediduk Putih
Banydasin

Jl. 8. Batang

J1. Sim. Talang Betulu
J1. Kenten

JY. KplL‘Anwar Sastiro
J1. Keaten -
Martapura

Martapura

Marlapura

1,750

1,000
- 8O0
o
1,000
1,000
350
300
100
50
300
100
100
250
750
1,000
100
50
1,000
1,000

1,000
500
100
150
€00

50

50

TOTAL 11,350
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Table-VII-6 (2} LIST OF WAITING CONSUMER
(Pebruary 1981}

CABANG TANJUXGﬁ{ﬁANG Source: PLN Branch Office

NG - . CAPACITY
CONSUMER ADDRESS
- T (kvA)

A, Large Comsumer

© PT. Indopeil ﬂaya | Jln. Hay-hﬁnik Panjang 800
PT. Nasional Sumalra _
Pelletizing : " ~ Idem - 1,200
PT. Lampung Pelettizfng "  Yos Sudarso Panjang 600
PT. fadofood Reyva " Kalianda 500
PT. Sumber Jaya " Yos Sudarso - 1,000
"CV. BUMI ¥ARAS 1 *  Yos Sudarso : 400
CV. Bumi Waras I] ' " Yes Sudarso 1,500
PT. Daya Sakii | " Yos Swlarse 1,200
PT. Andatu " Kaliarda : 450
PT. Jaka Ulama " =Kaliénda ' 1,200
PT. Gunung Madu Palabuhan Panjang 150
Pe labuhan Panjang - - Ide - 200
PT. Gunung Sceminung Jin. Yos Sudarse ]00
Palbrik Sabun Sinav Laut - Idem -~ ' 500
CY. Kola Agung - ldem - 120
PT. Scmen Bale Raja - = Hden - 8,000
‘Rencana Terminal Batubara BATU SERAMPOK 7,000
flencana Pabrik Ban Dunlop - 15,000

Sub Totlal 39,920
B. Residonciql_gonsumér
- Korplek perumaban Dosen Jin. bLabwhae Ratlu 100
Faperta Unila 40 rumah

Komh)ck perunahan Vay S _
Halim Percai’ 200 rumah Kamp. ¥ay Halim $00

: Komplnk.ppfuméhan Vay _ :
italim 1032 Rumah - Idenm - 400

ViI-3)



fablo—VT1-6 (3) LIST OF WAITING CONSUMER
(Pobruﬁrv 19514)

CABANG  TANJUNGRARANG Sourcet PLN Hranch Office
Fa— " CAPACITY -
- ) WL ', L
CONSUMER : ADDRESS (kVA)

—_—

Yomplek Perumahan

Hankam 200 rumah Kamp. Way Halim - Y60
Langganan siap sambung o : : N
3000 calon lungganan Terschar 3,000
Komplek perumahan ' | : :
Palri 100 rumah —_— : .!60
Studio RRI Pahoman JIn. Slamel Riyadi = 95

Pemancar RRI Kedaton - : :
1D B Kedaton. ILI 66

Sub Tota} 4,381

TOTAL 14,301
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Table-YIT-6 (4) LIST OF WAITING CONSUMER

CAPANG - LARAT

{July 1981)

Source: PEN Branch Office
Town Use Capaci ty
(kva)
f.ahat Houschold-Urban 1 987.5
Housche 1d-Rural 369
Endustry | 500
Lubuk Linggau Hoseho}d—Urban 895.5
Household-Rural 231
lndu;.str)' 250
Muaraenim Housého ld-Urban 1,418
: Househ.old—R.ural 450
Industiry 36,060
Pageralam Househo1d-Urban 2,197.8
Housjehold—-Rural 3,714
ln:d.usl Yy 625

TOTAL.  47,697.8
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Table--VIT=7 - EXPANSION:FLAN OF MAJOR POWER
PLANT IN SOUTHERN SUMATRA

Operation Start Name of Plant Cépaéily Type Stalus
e 1954/35 Bg};ii Asam I, II 2 x 65 M¥ U Ider construetiog
85/86  Tes I 4 % 4 MN, 101 G¥h A Engineering Desig
36/87 Banding Agung I 2 x 2 MW : A 'ﬁngineeTinQ_Dcsign
86/87°  Batu Tegi 2 x 12 M¥, 50 G¥h A Engincering Desig,
87/88 Banding Agung 11 4 x 4 MV - A ¥S
88/89  Tarahan I | 1 x 50 M¥ U Plan
88/89  Tes II 2 x'8.5 MW, 145 G¥h A P.S
89/90 Tarahan Ii. -1 x 50 3? U Plan
39/99_  Sumber Jaya 20 MY, 88 G¥h A Pre FS
;‘}0191 Kome'r.ir:}g i 81.9 MW, 470 G¥h ‘A" Pre FS
91/92 Komering 11 52.2 MW, 326 G¥h A Pre FS
1 91/92  Bukil Asam II% 1 % 65 MW ‘U Plan
92/93 Padang Bindu . ' : _
(sungai Enim) 78.5 MW, 344 G¥h A Pre FS
93/94 Bulu (sungai _ _
Lematang) 92.6 MV, 449 G¥h A Pre FS
Not yel ‘Ranau | | | L
decided (Banding Agung) 48.3 M¥, 129 G¥h A Pre PS5
" Mata Air Pébas-i o :
- (sungai Kelaun) 20 MY, 88 G¥h A Pre FS
" | ¥ay Semangko 47 MW, 203 G¥h A Pre FS
LR Muara Dua 34.2 MY, 245 G¥h A Pre ¥S
n Tanjuﬁg Pura 26.?IHV, 116 Gynh A Pre ¥S
" 86 M¥ P .Plan

Such

Source: PLN Pusal, September 1981

/1

U = Slean

A = Hydro
vil-36

P = Geo Tuermal



Table-Y11-8 EXPANSION PLAN OF PONER TRANSMISSION

S\STFW 1N SOUTHPRN SUMATRA

———

Yollage’

—

Sectiqn (kY)
oLTU Bukit Asam - 1%{émbahg 150 .
PITU Dukit Asam - Baturaja 150
Kotabumi ~ Metro 150
Metro - Taﬁjung Karang 150
PLTA Tes 1 ~ Curup | 150
Curup -~ Bengkule (ist) _ 150
Curup — Luﬁﬁk Linggau {1st) 150
PLFA Batu Tegi ~ Talang Pﬁdang 150
Taiang éﬁdaﬁg —.Tahjung Karang :50
PLTA Bandlng Agung - Muara Dua - 150
Misa Pua - Baturaja 150
PLIU. Tarahan 1 -~ Tanjung Karang 150
FLIU farahan I - Kalianda (ist) 150
PLTA Tes [ < PLTA Tes 11 150
FLTA Sumber Jaya - Kotabumi 150
FLIC Tarahan 11 - Tanjung Karang 150
Curup - Bengkule {2nd) 150
Curup - Lubuk Linggav (2nd) 150
FLIA homering I - Muara Dua 150
H.TA Kemering 11 - Muara Dua 150
FLIY Bukit isam - Prabumulih 150
nnr dang Bindu (Enim)} - Balura ja 130
LU Tarahan 1 - Kalianda (20d) 150
PLTA Bulw (Lométang) - Tanjung Hﬁim 150
FUTA Mata Miv Panas I - Tes | 150
LY Way Serangka - Talang fudang 150
1.7y Huaré‘nua - Muara Dua 150
I\ Tanjung Pura - Baturaja 150

| 150

HIP Suoh - Talang Padang

Length
(k)

150
90
50
30
40
60
45

L5

50

40
60
10
60

2
50
10
60
435
35
30
60
60
50

10

50
40

S
XNo.

Commissioniﬁgw

Circuit Year
2 1984/85
2 t
2 "
2> "

2 1985/86
1 «
1 o

o 1986 /87
. y

1 "

) “

2 1988/89
i "

> "
1 1989/90
. "
1 1990/9]
1 "

1 "
1 1991/92
N ,

2 1992/93
1 1993,/94
3 -

Under Planning

'
(L}
L1

w

Yource t - PLN Fusai, Scptember 1981
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ANNEX - VIIT

STORAGE AND HMYDROPOVER DEVELOPMENT

1, INTRODUGTION

A slorage development by consiructing dams is contemplated in
order to 'adjust watler in the Komering river to the proposed irrigation:
of 125,600 ha and the Lebak areca of 76,000 ha in net area,

A hydvopower development in the upper gorge of the Komeéring river

is also prbposed because the pr0poséd dams can develop its potential,

Herein presented are proposed plan for Lhe storage and hydrOpower

development in the'Komering.falley._
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2, BASIC DATA AND ASSUMPTIONS

2.1 Hydrological Data

Thc'non{hlv run—off 1éb01ds at the Banding. Agung gauge:(gés kmz)'
and Martapura gauge {4, 260 km ) were estimated for the 18nyear perxod
from 1963 to 1980 as shown in ANNEX 1.

The run- off at the Banding Agung gauge was fegarded as that at
- the proposed Ranau dam sitey and the run—off at the ‘hrtapura gauge
was assumed to be 1dent1cal w1{h that at the. proposed Perga)a head—

works bccause of cleose location,

The monthlv run—off record 'in the ahove-mentloned perlod at ihe
proposed Komering ho 1, Komering No.2 and Mualadua dam' sites were
estimated assuming a linear relatxonsh1p beiween catchment area and

run-of T between the Lwo gauges,

 The catchment area, 18-year average‘annbal'r&n-off and 1,000-year
flood discharge are summarized for lhe two gauges, proposed dam sites

and headworks site in Table YIII 1.

The more detail of lhe estimated flood discharge is'éhoﬁn in
ANNEX T. -

: . - : TR o 2 = '
"Annual sediment yield was assumed to be 1,000 m3/km of catchment

area,

2.2 Required Discharge at the Proposed Perjaya Headvorks
. The required diéohargé at’ the pfoposéd ?érjaya Heédkofks vas
estimated for the proposed lrrlgatiOn déVelOpment as shown in Tableés
1-27 and I[-26 in ANNEX 1. It is the rate of river flow required for
the ex1st1ng and proposed 1rrigation iﬁ i¥é”uppéi:Koﬁering'rivef basih,
alse allovlng for the 1rrlgat10n and olher \ater uses in !he entire

area in the downstrean reaches.

VILE-2



The v Crod 4 ; .
for cdch vequired discharge in Stages TI, III and IV wel
or cach m . L ‘ were esidmate:
N i‘d . ont‘h. assuming the hyidrological condilion in the 1 irmated
-perio : Lo - ,
P rom 1963 to 1980 as shown in Table VI-6 in ANN o Myea
- NEX VI.
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1, -sTcRAcE DEVELOPMENT PLAN :

3.1 Stonﬁge Requ:acment f01 Balanc:ng Watez Demand and’ Supply .::

The annual requ11ed dlscharge at lho proposcd Penja)a headworks
is estlmated to be 2,9 x 109 m3 on an aVelage, assumlng lhat all the
proposed lrrlgatlon is completed, Stage . It is hlgh of 46% of the
-average annual vun~of f of 6.5 x_109 m3. H:gh water requxroment usually
occufs between April and July,.i.é., in {he.latcr part of the wetl

S£eason.

The requlled dlscharge and natural run—off at the proposed ‘
Perjaya headworks site are- 111ustrated in F1g. V[II 1. Vater deficit
will accur from time to time and it will be generally highost in June,
IL vas estimated tﬁét‘a water storage of 400 X 106 m3 would be neces¥‘

sary to adjust the‘river'flow to the'requifed discharge, -

3.2 -Réservoir.bperation

The prlmary'obJectlve of the proposed storage development 1s to
balance wvater demand and supply 1n the Komer;ng river basin, The
proposed dams together should be s0 operated lhat the regulated’ rl\ex

flow can meel the required dlschalge at thé pr09059d Per;aya headuorks.

 Another objective is hydriopower géneration that requires augmen-
taiioﬁ of low flow to sustain firm continuous power‘output 'Ontflow
should be sustained as much as possnble, even if there is ne down-

stream requirement,

- The active storage capaclty avallable for the above-mentloned
objectlves will be 474 X 106 m3 in lotal 00n31st1ng of 200 X 106 nj.
at the Ranaan dam 51te, 120 x 106 m3 at the Komoring No.l dam sxte,

4 x 109 m3 at the Komering ho.2 ‘dam’ site and 150 x 106 m3 at the
Muaradua’ dam site, after the completion of the proposed storage
development, as desorlbed in Chapter 6 of lhis AVYEX; The Kouering
No.2 dam wlll conlribule a llttle to the wator dEmand and suppl)
balance, but it vill only be utilized for the daily regulation of the
outflow from the Komerlng No,1 pover statlon, because ils active‘

storage capacity is seall,

viti-4



Thé outflov from cach of the proposed dams except ibr the
Komerlng No.2 dam vas calculated, under the hydrologlcal condition
of the 18-year pernod from 1963 to 1980, assuning the following
operalion rules:

(1) Scheduled outflows

Unit: n3/Sec

_ Juiie The other months
Ranau a5 : 15 |
Koméring No,l 100 30
Muafddua S ‘ Equal to water deficit, but

" 60 m3/sec, if vater deficit

is less than 60 mjfsec.

{2) Outflov shall be equal to 1nflov, 1f the infiovw is larger than

'the scheduled outflow and the reservoir vater surface is at H¥L,

{3) Outflow shall be equal to inflow, if the inflow is smaller than

the scheduled outflovw and the reservoir water surface is at LWL.

The results of calculatlon and shown in Fig. ¥11I-2 for the Ranau
dam, Plg; VI]I 3 for the Konerxng No.l dam and Pig, VIII-4 for the

Wuaradua dam, in the form of inflov and outflow mass curve,

The regulated river flow by ihe'propcsed reservoir operation at
the proposed Perjaya headvorks site is compared vith the required
discharge at the same site in Fig. VIII-5. A1l requlred discharge
can' be mel bv ihe legulalcd river flou, excepl that some deficil occurs
in 1963, 1964, 1972 and 1976.

The durgtion curve of outflov from each dam is illustrated in
¥igs, VIII- 6, VilI -7, Vlll 8 and VlII-9. The fi:m discharge is esli-
rated to be 15 m /scc al the Ranau dam site, 30 m lsec al the horer:ng
No.l dam site, 32 m /sec at the Kouering No.2 dam site and 60 m /sec
at the Vuaradua dam sile, if it is defined to be the outflow of 95-93%
in probabilily of exceedence.
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4. HYDROPONER DEVFlDPﬂFNT PLAN

" The slope of the Komellng river is sleep of 1/]00 beiween lho
Lake Ranau and the homerlng ‘No.2 dam site. Three poacr siations are
" proposed for the ¢ascade de\elopment of ‘this river streteh i.e., the
Ranau poner statxon of 111.6 m in rated vater head betMeen lhe Rannu
reservoir and Komer:ng No.1 reser\oir, the homellng No.l. poxer station
of L44,1 m in rated vater head between the homorlng \o.l reset\oil and
home;xng No.2 resérveir, and the Komerlng \0,2 power statlon of 66, O n
in rated wvater head below the Komel:ng No.2 resel\01r ngh \3!01
head cannot be developed below the Komerlng No.2 poxel station because
of gentle slope of the river, but the water head created by the
Muaradua dan can develop certain hydropower. The rated waler head'

iS ].5 09 m,

It is proposed to desxgn the Banau and Komer:ng ho.l power statlons
as peakuload poxer statlons, takxng advaniage of the reregulating effect
of reservoirs proposed Just downstleam. The homexlng No.2 and Hualadua
Pover stations were planned as baseé-load power’ stallon, beCauae re=

regulating danm sites have not been ldentlfled yet,

" The installed capacitly vas'preliminarilf:detefminéd to be 83.7 My
for the Ranau poxer statxon, 108 MY for lhe Komerlng No.l poner siatlon,

35.7 MX for the Komerlng No.2 power statlon and 23 3 H? for the Hualadua

power station,
The'proposéd'hyGTOeiectric piaﬁ‘inéludihg resérvoir, d&ms,'waier—

ways and poxer statlons is shown 1n Fig. VIII—IO and the COrrespondlng

proflle is as shown in Plg. VIII- ll.
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5, OUTLINE OF PROPOSED PACILITIES

5.1 Ranau Dam and Power Station

Thé'xoméring'rivcr*bifurcates-iﬁto the Sclabing river and Saka
river ai'Muhfa&ua. The Selabung river originales from Lhé Lake Ranau, of
vhieh surface area is 127 kn al 'the mean waler surface of ElL. 542 n,
The Bandlng Agung gauge located at the lake oullet has a catchrment ares
of 508 km . Thé run-off atl the gauge of 580 x 106 n /year on an aver-
:age is quite stable owing to ihe regilation effect of the lake.

The Ranau regulatlng dam is proposed 2,3 km dowvnsiream of the
above- menlloned gauge site, . The proposed_plan for the Ranau reservoir
is to prov;de an aclive storageﬂéapagity'in'ihe Ranau lake by dredging
the river channel between the lake and the dam site and constructing
a dam at the Ranéﬁ daﬁ site, Larger slorage capacity will resuli in
better cconomy, beéecause the construetion ¢ost of dam will be small
compared with' the other réServoirs'propéSéd. It is estimated that the
social and environmental ¢conditions limit the possible dravdown in the
reservoir belween EL. 542 3 m and EL, 540.7 m; belweén 0.3 i above and
1.3 m below the plesent mean lake surface level of EL. 542 m. The

conxespondlng active storage capaczty is 200 x 106 m3.'

The dam is a conerete gravxt) dam of 15 m in height, 150 @ in
crest length and 8 x 103 m3 in volume, having a movable spillway.
A general plan of the Hanaﬁ regulating dam is as shown in Fig. VIII-12
The maximum discharge for pover generaticn is assumed 1o be 90 o /sec,
\hlth cor:esponds to 1/6 in capac1t) factor The headrace, lunnel of
5 min dlanetor is 1ocated in a distance of 9 km on the right bank of
the homclxng river. The surge lank at’ the dovnstream end of the head-
.race is a concnele lined \ertlcal ﬁhaft. The penslo¢k is a sieel lined
ahaft. The undelground pcher house is 23 m in \1dih. 90 n in length
anﬁ 306 o in hélght. The lailrace is a tunnel of 5.9 @ diapeter and
700 n in‘lengih. It 6pehs in the kowefing No.l reservoir. The generated
equlpﬂent is 83 7 MY in 1nstalled capacily with a raled \aler ticad of

112'm,  Annual’ energy butput is estimated to be 151 G¥h.
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5.2 Komering No.l Dam and Power Station

The KomeringlNo.l dam site is located in' the Sclﬁbhﬁg'river'ﬁt
16 kn dowastream of the Ranau dam sife. Average annual 1nflow from
the catchmeént alea of 1,056 kmz is estimated to be: l 441 x 106 mj. _
'The storage efflcleﬂC) (gross storage capac:tv/dam volume) is approx:~
cately maximum if H V.L. is set at EL. 420 0y uhxch is the lop0~
glaphlcally the naxlmum }imit. The active stérage capacity is sql‘{of
be, 120 x 106 m3 between EL. 420 m and EL. 395 m which'is ihéfmini@pm
reservoir vater sufface Yimited Sy the seaimentatfoh:in the résérvbir.
The reservoir surface area is 10 kmz_at H.¥.L. of éL.‘H?O'm, The
area-storage cur?elof the.kcmerihg'No,l feSér;bif'is a$'sh6wh_in

The dam is a rbékfi!l dam of:85 m in height, 380 m in crest
length and 2 x 1(}6 mj'iﬁ'volume. A side channel spzllwa) 1s prGYlded.
"on lhe left bank. General plan and sectlons of the proposed dam are
éhowh:in Pigs, YIII-14 and ViIi- 15. The  caximun dlscharge for power
generation is assumed to be W m /sec ‘which, corresponds to 1/3 in
capacily factor. The headrace tunnél of 5 m is ‘diameler is placed in
a distance of 8.5 kn on the lefi bank. A surge tank 1s_proyxdcd at
the dovnsiream énd of tﬁé headrace. The peﬁstoCkii# a;sléei‘lined '
shaft. The underground power house is 30 min ﬁidlhi-SO o in length
and 30 m in height. Tailrace is a concrete’ lined Lunnel of 5.5'm in
diaméfﬁr and 800 m in lengilh, opéning in:the Koemering S&.? resérvoir,
“The generating equipment is 108 MY in installed capacily vith a raled
water head of 144 m.. Annual enérg& Output"is'¢stimated to Be‘474‘ﬁﬂh.

5.3 Ké*éring No.2 Dah and Power Station

The KOJerng No.2 dan site is located on the Selabung river at
12 km downstrean of the Komerlng ho 1 dam site. Average annual inflow
from the catchment area of 1 165 kmz is est1mated 1o be 1,612 x 106 m3.
The physncal maximum water level of the reSer\olr is estirated to be
ElL. 252.5 w, Because of large sedlnenlation f10v1ng 1nto the resonvo::,_
the aclive slorage Capacmty is Onl) 4 x !06 mj, betueen H. Y L. of .

EL. 252 5 o and L.VW.L. of EL. 241 m, TU is ulilized only for the daily
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régulalion of tho outflow from lhe:Komcring No.l pover station,
The reserv01r surface area is 0. 7 km . The area-storage curve of the

Komering No.2 reservoir is shovn in Fig., VIII-16,

The dam is a conorete gravnty dam of 65 m in height, 135 ® in
crest length and 200 x 103 m3 in volume, A center overflow spillvay
viih moveable gates is prov1dcd; General plan and sections of the
proposed dam are shown in Figs. VIEI-17 and VIII-18. The paxicum
discharge for power generatlon is assured to be 64 m /sec, approxi-
matcly corresponding to 70% in plant factor., The headrace tunnel of
5'm in diameter in a distance of 2.5 km on the right bank, provided
vith a' surge tank and the dovnsiream end, The penstock is a sté¢el
 lined shaft, The underground pdyef house is 30 m in widlh, 60 n in
length and 35 m in height. The tailrace tunnel is 5.5 m in diameler
and 400 m in length. The installed capacily is 35.7 MY vith a rated
~ water head of 67 m. Annual energy output is estimated to be 230 G¥h.

5.4 Mearadua Dam and Power Station

The'ﬁuaradua dam site is located in the Komering river just down-
stleam of the confluence of the Selabung river and the Saka river;
.at 35 K dovnslream of the Komerlng No.2 dam site. Average annual
lnflow from the catchwent area of 2 ;866 km is eslicated lo be

4, 285 X 106 mj. The maximum storage efficiency is‘attained if H.W.L.

is set at EL, 140 m. The active storage capacity is 150 x 106 3
between H,W.L., of E 140 » and L.¥. L. of 132,5 m. This size appears

to be ph)Slcal maximum so far based on the study lo date. The reservoir
‘surface acea is 24 km? at H.¥W.L. of EL. 140 s, The avea-slorage curve

of the Mualqdua reservoiv is illustrated in Fig. VIII-19.

_ ;Thé'dﬁm is an carthfill dam of 30 n in height, 550 n in crest
1chgih and 1,3 x 106 m3 in volume, A'chﬁte'spilivny wilh movable
'gﬁlés:is proviaéd'on the 1éft:bank. “General plan and sections of the
proposed dam ave shown in Rigs, VI11-20 and VIII-2)1. The maxirun
discharge for power generation ié assured Lo be 180 njfsec, vhich
cbrrcspénds to nbpht_?Oﬂ in plantl faclor., A surface power stalion is
lo¢atﬁd oh thé IETL bark of the dam site. The installed capacily is
23,8 M¥ with a- raled vater head of 16 m,  Annval energy ouwlputl is
7estlﬁaled to be 149 G¥h,
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5.5 Summary
The principal fealures of proposed dams and power Stations are

summarized in Table VIII-2,
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6. CONSTRUGTION SCHEDULE AND POYER BENEFIT

6.1 Construction Schedule
All the Ranau, Komering No.} and Muaradua dams shouwld be all compleled

by 2001, if the irrigation system in the’upper Komering area is developed

as proposed.

The power demand'ié groving rqpidly but the exisling pover systen
iacks_ih hydropowef. HydrOpOkbr dévclbpment should be expedited from the
viowpoint'of pOch subply. The cbhstruétion schedule of the Ranau and
horérxng ho 1 dams is’ determ:ned based on this requirement. Il is noted
thal the Ranau and Komering No.l and \o 2 dams are economlcallv viable,

e\gn it they are developed.for only the purpose of hydropower generation.

The recommended completlon tlme of dam and pover station is 1988 for
the Ranau, 1994 for the Komerlng No.l and 2001 for the Muaradua. The
Komering &o.z‘dam and power station dees nol conltribute to the wvater
demand and sﬂﬁply, bﬁt_it:is récommended to be cbmpietéd in 1999 from the
vicwpoint bf.pouér supply.- AccOrding to‘lhe recommended construction
schedule, llrlgallon requirement in the upper Korerlng area and the waler
requ1remenl for the other purpaseé’ can be met. The proportion of hydropover
in the power supply s)stem vill be belween 12 % and 25 &, if the proposed

pover stations are‘implehented.

The constructlion period of each dam/pover facilities is assumed to

be 3 yéears.

6.2 Power Benefit

Economie benefil to be derived from power géneralion i3 estirated as
the cosl of the teast-costly alternative pover plant. As the alternalive
planls, dio<el thermal and coal-fired thermal plants are taken inte account.
All the ccsls used gn the benefil eslimale are al the price level of
August 1981, '
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Diesel - Coal-fired

Thermal ~Thérmal
. Inveslment Cosl {$/hv} ' 00 ' P50
{at discount rate of 8%) ' : g
_Annual O&M Cost | o 1.0 3.0
(% of investmenti)
Plant Life (years) ' _ 15 ' ' 20
Thermal Efficieacy (%) . 35 L | &‘35 :
Nteal Value (Kca)fkg) ,:10,300 5,266
Station Service F3610r3(ﬁ) : 2 S |
' Fﬁel Cost (3) h 38/barrel ! 6Q/ioﬁ
" k¥h Cost (Calculated) (mill) 58 - 30
Adjustment Paclor Comgirod él.44 | : .2.15'.'

vith Hydropover

On the basis of the above figures listed, kW and k¥h values are

calculated as shown below; ‘ - . _
- Piesel . Coal-fired

Thermal _ . Thersal
kY Value {8/kW) o - 124
k¥h Valtue (8/k¥h) 0.0835 : 0.0644

For all the rénge of possible plant factor, the coalFthérma]-p]ant
shows lower value of power. Therefore, the above-mentioned values for

the coal-fired thermal planl is assumed for the estiate of power benefil.
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7.

(1)

(2)

(3}

FURTHER STUDY

Dam sizing: The ‘dam height was p;ellmnnarlly determined at the
seenmingly the- best scale tﬁklng into account Lhe cnvirvonmental
conditlon, topdgraphy and storage effxclency in this study,

The size of dam should be reviewed in the lnght of economic

Optlmizatlon crlterxa in further stage.

l"Slalled=capaciLyél The' installed capacily was preliominarily
_dctﬁrmihed assumihg'thc load condition in ihe future, but it was
réther arbitray in terms of economy. An economic analysis on the

installed capacily should be carried out in further stage.

Komering Yo 2 and Huaradua pover station as peak load power stalison:

“The Komerlng No. 2 and Hharadua pouer stalions were planned as base
" load power station, because no rervegulating dam site has been

'iden[ified_for them. If a iérégulating:dam sile or some olher measures

for the safety in the d0wn$tream river channel of each the stétion,
these pover stations can ve planned éé-peak load power stations vhich
#ro:mofe aﬁtanlageous than the basé load pover-sfatiOn. 1t is proposed
to carry out a survey to find out réregulating dam sites or other

measures belov these pover station sites in the further sludy.
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Tab]o=VfII—1 SU“MARY OF H\DHOIOGICAL DATA AT
GAUGE SITES AND PROPOSED DAM SITE

Catchmeni = Long~Average 1000-yr

_ Area Annual Infloxw Pléod Discharge
Gauge Site / Profoééd Dam Site (ka) _ (}0 m_)gi C (m3fs)
Banding Agung gaugéfRanau dam 563 '530 | 50
Komering No.1 dan | 1,656 f1,441 _' 1,400
Komering Xo.2 dam - ' .'1,165 1,612 . 1,500
Muaradua dan ' 2,866 : 4,285 - 2,200
Martapura gauge/(Perjaya headworks) 4,260 6,476 2,500

Remarks, Long--Average Annual Inflow"for 18 years. flom 1963 lo l980
The difference between figures at the Martapura gauge site
and those at the proposed Perjaya headworks sile is dlSlegaldcd,
because the Lvo siles are clo-elx located each other.

YITL-14:



Table YIII-2 PRINCIPAL FEATURES OF PROPOSED PACILITIES

T o ~ SCIEME
Items Unit Komering Koiteri T
' Ranau‘ No.1 & szzng Muaradua Total
Calchment areéa (kmz) ?08 1,056 1,165 2,866
Average annhual 63 Ny L o
inflov (10 w") 580 1,441 1,612 4,285
Reservoir
LWL, (EL.m) 542.3 420.0 252.5 140.0
LY.L, (EL..m)  510.7 395.0 241.0 132.5
Gross storage 6 3. ‘ ) .
capacitly {io0°m’) 200 175 15 320 710
Effective 6 3 |
slorage {10 mn") 200 120 4 150 474
Dam
Type - Concrete: Rockfill Concrele Farthfill
Gravity Gravity
Pan height (m) 15 85 65 30
Crest elevation (m) 544 423 ‘253 143
Crest length () - 150 380 135 550
Volume (1o3m3)' 3 2,000 200 1,800
Pover station’
Type Pam & " Damn & Pondage & Dam
valervay waterway waterway
Poverhouse Under- Under-~ Under- Surface
ground ground ground
Max. Discharge (m’js) 950 90 61 180
Fire Discharge’ (m3{3) 15 30 32 60
T.¥.L. (El..a)  415.0 252.5 180.0 120.0
Rated vater head(m) nz e 67 16
Iqstélléd f :
capacity (xv) 83.7 108.0 35.7 23.8 -251.2
'Annual energy _? 6 .
productien (207k¥h) 151 474 230 149 1,004
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'FIG.VIL-17 GENERAL PLAN OF KOMERING NO.2 DAM
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ANNEX -- 1X
WATERSHED MANAGEMENT
1.  INTRODUCTION

1.1 Purposes and Scope of Study

The principal objéctives of the siudy are Lo provide quantitative
" support to the engiHEering studies of the upper Komering river basin and
1o ovaluate the effects of the proJect on natural environment and huran

life 1n the vatershed.

This study deals with sediment transport in the river only.
The erosion on the hills could nol be weasured, but is considered fo be
'_the natural cause of sediment transport, and gives rise to some inter—
related remarks. Previous technical studies of the Komering and other

- projécts bave been utilized as essenlial background inforzation,

1.2 Present Condilion of Upper Komering River Basin
1.2.1 Lake Ranau -

The lake Ranau is a crater lake weasuring 127 kn? in area and 60 ke
in civcumference, and.lqca{ed in the uppermost stream of the Kemering
‘river. The walershed measures 508 kn2 in area, and the altitude of the
lake surfabé.is 542,0 m. The raximum waler deplh of the lake is 229 m,
The lake:is surrounded by such parasitic cones as Seminung (1,881 m) and
Pakiwang (1,531 m}). Villages such as Banding Agung, Kelabatu and

akabangal scaltler on the shores of lhe lake, and a considerable number

of people live in these villages.

The lakKe exil is located in east of the Banding Agung village, and
it forms a barranco of the lake Ranau. The barranco is called lhe
-Seléhung:rifcr;'fbrming the headvaters of the Komering to flow out an

average discharge of 18.5 n3/sec.

'The. project aims al effeclive utilization of the Komering river for
such purposes as irrigation and hydvopower generation. ' The Lake Ranau,
judging'from ils scale of regulating volume and effective head, can play

an exiremely important role in the project.
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1.2.2 giVer Basin

The vatershed of the Komering river'is ﬂi§iﬂcd'int6 upper stream
mountainous headvaters arcas and downstream élldviélgplains, making the
tovn of Muaradua located 150 min altilude és a bordeér, | The upper 1eaehes
of the river are mountain districls 1nc1udxng the Barisan Mountalns thch
exceed 2,000 p in ele\atlon. The uppex :eaches ate fo:med b\ the valer—
sheds of several tr:butallos, and are mostl) coxe:ed \1th foxests. .
Muaradua fO]ﬂ: a contact where the hower:ﬂg rl\er stalts flouxng ftom
ﬂountaln districets to plalns,'and the Komerlng river sfarts flownng as
one river al this contact. : The lower réaches of the river have the so—‘
called alluvial plains from this contact on bolh sides of the tiver,5uhéfc
the  land is cultivated, The Kowering river meanders in lhese alluvial
plains and flows dovn to its rxvelnouth about 300 kni do\nstleam fonmlng

very gcntle grades,

-

1.2.3‘ Upper Reaches of Komefing Rivqr

Study area extends bvef the southwest corner of the South Sumatlra
Province and partly in the northern part of Lempung Prevince hav:ng aboul
4,260 kn? at qar{apura. The e]e\atlon of the basin ranges from _
EL, 2 180 m (Mt.. Pesagl) in the Barlsan !ountalns to hb 80 n atl \hrlapura.
' Porest covers around. 607 of the b351n, partlcularl) 1n {he mountainous
region, and shlftlng culilxat1on and. plantat:on areas cover. the remalnlng
area. Geologlcallv the lands are composcd of plexleCene formatlons of
soft tuffaceous sandstone, sandy conglonerale and 51ltstone, and are
dissected exten51ve1v by gullles and rlvulets. The alluv;al ‘plains llc

‘wainly along the lover reach of the upper Fozerlng rlver.

1he cain streanm of the Komering river origlnates frOm the Lake Ranaw,
and flows in torrents in northwest directlon untll it jolns with the -
Baru river, At the con[luence, it changes ils ¢ource towards northeast :
and flows dovn through steep and narrow gorge divnding the Barisan
Mountains. At ﬂuaradua, lt joins vilh the Saka river and travels through
hllly area’ collecting the vater from other trlbutartes towards almost -

northeast up {o Martapura.
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Shiftlng cultivation in assoclatlon witlh the uncontrolled and ir-
responsxble fire is causing dcstructlve havoc to the extent of creating
a foneseeablc ecological disaster in the Komerxng watershed., Soil erosion
is largely acceleraled by the above shlftlng culture with fire particularly
in the steep mountainous region, and considerable sediment leads are
lransported from the uppeér basan resultxng in raising of river bed in the
dounstream 1each of the Komer;ng river. Recognizing this serious
c¢ndltlon of the vatershed; the Governmenl of Indonesia has put great
emphasis on "Penyelamatan Hutan, Tanah dan Air" (forest, soil and vater

conservation},

1.2.4 Lower Reaches of Komering River

- There are areas forming the so-called alluvial plains of the Kozmering
river downslreast of Huéradua. The Koméring river repeats meandering in
these alluvial plains at géﬁtle grades for about 300 km vntil it veaches
‘the river-mouth, Palembang with a population of 720,000, which is the
capital‘ofithe South Suralra province, is'localed 250 ko doxnstrean,
selxlng as a polltlcal and economical center in the region, The water of
the homelnno river has a close relation with pecplets 1ife such as vital
xaler, vater transporlalion, and fishing, in addition to the use as

agriéullurél water. The ffllages primarily locate aleng the river.

Bxccpi for some revelment in sc¢allered sections of the Komering

river, no artificial conlrol of the river such as dams and levees have
been made; and the river is a primeval river. The river overflows in the
rainy season every year, and natural levees ave formed along the river.
lnuﬁdalions during. the rainy-seaéon sdpply_fertile soirl to cultlivated

land in ih¢ watersheds. Por lhose people in the area vho are in exlensive
'farming, f]oods are nol necessarily a bad aspect. The valersheds consist
of paddy fiblds, alang-alang, shfub areas, stamp arecas, etle.
Underdeveloped irrigalion facilities rahe the land productl\ll\ low, and

the proportion of unutilized areas is large.

“The annuai average discharge during 1963 to 1980 al Marlapura, vhere
vatershed arca is 4,200 kﬁz is 205. 6=n3lsec. The maximum discharge 1q
recorded |n &pall with 29]1.8 m3faec, whiereas 1he pinicua discharge is

recorded ‘in bpplember vith 135.5 m’/sec.
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There are five rivers connecting From the Komering viver to the
Organ river belween Cempaka and Kayuagung, Thésé'fife-ri&érs’aré’the
Handu, the Avisan, lhc:Jamﬁn; {he‘Sigonaﬁg'énd the Anyar from the upstream
lo dovhstrean, Aecording to the:éischafge data reasured by thc‘Prbvinbial
337, Soulh Sumatra, aktout 75% of river floﬁ'of'lhe'ﬁémcrin& flows into
these five rivers, Recenlly, Ka\uagung city and its suxloundings have
suffered fros the stagnaut flov of the Kome:lng 11\01 in the dry seasou,
vhich has somelimes 1esulied in an-epldemlc. Tt 1s consndcred lhal the
above facis ave mainly due to ralse 6f the river bed resulied flom the
considerable deposnts of sedlmenl and a laxge dl\0|510n of wvaler from
the homerlng river te the Ogan river as mqnlxoned abO\e. Anothe; problem
observed along the lower reaches of the Kowefing rifbr is béhk'éfosion
caused by changes in meandering mode of the river, fo; which the gravel

d:gglno b\ jocal people for the use of consirucilon work affects to some

exteats,

As future pollcles to cope wlth 1hese ploblems, a detelmlnatlon of
a more delailed siaie will be necessari aboul runuoff of waler to the
Ogan viver, and a low watel discharge wlll ‘have to be sccured regardxng
detexlonatlon of walter, Regarding dlgglng of glavel in r)ver beds,
conversion of aggregate irom gra\el to crushed slones, digging in dellas

vhich cause less effecls on the river meandernng, and other ¢ouniermeasures

will be required.

1.3 Porest Administration

In Indonesia, forest aduinistration is COndUcled*by'the\réspéctive
Prdvincial Porestry Services Officé'ﬁhdef'thé supervision of Direcioratie
Gereral of Poreslrv, Hlnlstlv of Agrlculture in accordance : with the Law
No. 5 Year 1967 for Poreésiry &cts (Undang—Undang No. 5 Tahun 1967
Tentang Ketentuan-Ketentuan Pokok Kehutanan), '

The forest in the upper Komering rivértbaéin is adﬁiniétrativclv
categorized inlo three groups, i.e, protectxon forestl of 85, 670 ba, pro—
duction forest of 13,300 ha and reserved forest of 160 000 ha,

The proteclion forest is further grouped 1n!0 tvo for its purpose, i e.'
hydrological prolectxon ‘forest and aniral- protectnon fnrest.- ‘These
protecuon forests have been selected in the elevaled areas vith the
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clevélﬁdn of mOrb”{hdn'506 m.. On the o{ﬁér hand, the produclion forest
has Leen selected in the low-elevated area below Lhe elevation of 500 m.
For (e cutiinﬁ_df industiy-use tfees,:the concessions arc given to the
.pri¥étc compéhiés through tendering, The reserved forest consisls of
the féﬁéé; which has not been confirmed for its célcgory, and ihe forest

wvhich i5 reserved fo¥ reclamation,
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2. EROSIUN AND SEDIMENT TRANSPORT IN THE KOMERING RIVER BASIN &

2.} PFaclors Influencing Evosion and Sediment Transport

2.1.1 VYegelalion

Generally, well vegelated lands are less influenced Ly erosion due
to the fdlloﬁing actions of vegetation,

(1} to relieve the energy of rain drops,

{2) to reduce the velocitly of surface flow,

(3)_ to increase the percolation rate of soil resuwlling in the

reduction of surface flov, and

(4) to inerease the.shearing slrength of soil and to keep the

clod of soil strong due to development of rool network,

The following lables show the general indication of e1051on by lhe

\egelatlnn conditlions,

Relation between Magnilude of Erosion and Felling Rateﬁl

" Pelling Rate : . Brosion per Year (tons/ha)
1005 - - 3.66
507 ' 114
0% - 0.35

- Relation betwcen Magnitude of Erosion and Type of'Vegeiatidnll

{Land Slope: rmore than 15°)

Type of Yegelallon Erosion (Em/jear)

Devastated land o 10 - 100
Stripped land 1 ~10
‘Cultivatled land 0.1 -1

Porest land : 0.01 - 0.1

/1: Function of ¥aler and Soil Conservation in Poresl Arca and
ils Praclice, 1978, Nideaki Nakano, Japan,
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According o Lhe forest Management map (F:g. 1X-1) pravided by
BAPPFDA - South Sumaira Province, and the aerial photographs taken by JICA
in 1979, the vegetatiou in the: upper Komering river basin is broadily

classif1ed 1nto thrcc groups; vergin forest, secondary forest, including

plantntxon ‘and cultivatlon area including alang-alang., The vergin forest
éDOuL 1,720 Rﬁe, is mainly located:in'high altitude of the basin, The
'éoébhdéry forest and'coffee or ruﬂber plantatidn, about 1,830 km?, is
mainly situated in hill area along the upper Komering rlver. Around

710 ke of the cultivation area 1ncluding alang—a]ang extends along the

lower 1eaches of the upper. Komering river as shown in Fig, IX-2.

2,1.2 Topography
The_general'topogpaphy of the upper Koméring river basin can be

explained as follows:

(1) " hill area:wilh clevation of 80 m - 120 m and land slope 0%-10°

belween Eaftapufa'and'ﬂuaradua,

(2) volcanie plain with eievation of 120 m —~ 540 = and land slope

of 10°-20° belween Muaradua and Ranau, and

(3) Barisan Mountains wilh a elevation of 540 m ~ 2,750 n and

land slope of more than 20°,

" The following lables show Lhe area exlent for respectlive range of

altitude and land slope (ref. Pig. 1X-3 and 1X-4).

2.1.3 Geology
, Geolégical}y ihe upper Koméfing river basin wmainly consists of
pléiSlOcéno forﬁalions underlied by the Terliary sedimeniary rocks and
the Pneto:l:al) igneous rocks, and further classified into following four
geologlcal gnoups:
{1) .Yoﬁng voleanic producls
{2) Ranau tuff
:_(3) Upper Palembang formation

{4} Granite
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" The yéung.foicanic prodhcls are wainly composed of andesile lavas
and tulfs of the alluvial chch, and occupy the Barisan Hohh[ains)'bolh
banks of the Bayu rlxer, lcFl bank of bclabung river and the upper basin

of qaka river as shown in Pig., 1X- 5. This formation is nol so eresive,

The Ranau nffs are mainiy‘distribuled along the right bank of the
Selabung'énd the Komering rivers, Qhere'ihe’land slobe ranges from 10% (g
20°, The Rapau tuffs are composed of aeid volcanic ash and welded tuff,
The acld velcantc ash is depOQited over the welded tuffs for 10 mto 17 m
in depth. The Ranau tuffs, especialiv the acid volcanic ash, ave very
evosive, and accordingly a particular consideration should be pald io

these areas For the erosion conirol,

The Upper_Palémbang forration mainly consists of acid punice fuffs,
tuffacous sandstone and kaolinike mudstone, practically withoul rarine
horizon and with few coal bearing horizons. This formation is.observedj
 in the patches along the upper reaches of the Saka river. The area of

this formatlion is uotl so erosive,

Granile is mainly observed in the palches on both banks of the
Komering river near Muaradua., The grani{e has been wealhered and become

erosive,

2.1.4 Rainfall

Annual mean rainfall in the upper Komering river Sasih‘ié around
3,000 -~ 3,500 m in the western pari of the basin and 2,000 -~ 2,500 m in
the eéaslern and central parils of lhe basin as shown in Pig. IX-6.

The folloﬁlng table shows the annual mean rainfall and the dail; A X1 mum

rainfall at Bandlng Agung, Huaradua and }artapura for the pcrlod flon
1972 to 1979. '

‘Rainf&ll;imm)

Station Annual Mean - Daily Maximum
Banding Agung - 2,220': : 116
Muaradua 2,530 116
Martapura 2,930 . 207
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Generally the 1a1hfall inten31ty is one of the most important factors
influencing the soil érosion, According to the FAO Rep01b£— whole upper
Komering river basin is included in the 100 - 120 mm/hy zone, and it can

be said that this high intensily of rainfall influcnces the watershed
erosion to greal extent, '

2,2 §psp¢é{ed Area for Erosion

Generdliy speaking, soil lbsséé from mountain distlricts are caused
primarily by devastaled mountain &istricls, particulariy landslides and
soil erosion, 'Shffting cultivaiibn is aclively performed in the valershed
of the Komering river, Because the hisiofy of shif(iﬂg cultivation is
reiativély nevw and because the productivé power of lhe tand has not
lowered very much, secondary stands immediately grow even if cultivation
is abandohéd.; The mountain districts have not caused landslides, and

landslides cannot be blared for soil leosses.

The prirary causes for soil losses in the valershed are relatéd to
the geological slructuré of the watershed and to vertical erosion of
valleys. The watershed generally consists of volcanic ejecta.

In particular, the volcamic ash plateaus cenlering in the right side of
the Komering river are eitremely vulnerable to water erosion. It is
CcOmEoOn wiih valleys in volcanie plateéus to have vertical erosion pro-—

" gressing in the form of a vave extending from foots of hillside to ridges,
that is, valley peaks, vhich cay be called valley peak erosion.

The vafershed of the Komering river has exactly the same mode. For this
reason, principal torrents with a high vater flow rafe and large erosion
power have erosion reaching to their bedrocks, thus forming valleys in
shapes of U or V letiers. The seall lorrents in the'upper reaches are
slow ih vor[fcai erésion of valleys. Even at'presenl,‘érosion is pro~
gressing fowafdsf§alléy peaks. These small torrents are vell developed
in a tree-branch shape in Lhe \'aler;shéd, pri&ari.l.\' on the righl side,
chiefly responsible for the produclion and losses of soil in the waler-

shed of the Kbiering river,

[l: Land and ¥Waler Resouwrces Developmenl in South Sumalra, Indonesia,
Miydrometeorological Analyses and b\alual:on“, Dr. Medardo Moltiua G,
FAOI 1974!
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Through the above study, il ray be coneluded that the areas with
land slopes of 10 to 200 and V- or U-shaped valleys alang the tribularies
of the Komering river are in a serious condition‘againsl possiblé erosion,

{Sce Fig. 1X-7)

Erosion is a phenomenon causod as a result of compound action of the
- foregoing factors. - No decisive: technlque bas been establlshed Vet regard-
1ng Judgment of an CIObion dangey zone as locations of hcav; 1a1nfa]ls,

which are one 1nc:toment, cannot be dele;m;ned.

Huﬁever‘ past examples emplrlcally tell us undel thlch condilions
(factors) erosion is liable to cecur, Il is p0551ble to déternine o some

extent where such dangér exisis by combining these ¢onditiors,

The danger zones vere delérmined for thé watershed by giving marks
to each factor in accordance with its danger degree and by comhnn:ng

these marks, (The same ralnfall condltlons were considered for all zones.)

{1) Technique
{a) Pactlors used in combinations: Thé‘following'lhree faectors shall

" bé used; topography, geoiogy and vegetation.
(b)  The vatershed is divided into a net of 1,154 meshes {2km x 2ku)

 The Following matks are given to each factor.

l ' : I . _ ) 7
Topography X 4 3 N 2 ‘ 1
(slope) e — s S —
. Con-- | Above an D ol °
l_f,3 dition 300‘. __20 - 30 - 10 - 2Q Bglow 10
X 4 3 2 !
Geology e, ‘ s : et '
Y=4 | Con- Ranau | Young Voldanic ' o Uppgr_!alembaqg
, e ‘ Granite |Pormalion
: dition | Tuff '} Product - 1 . bt
. ' e Alluvial
vegeistion B X 3 o 2
Y=25 Con- Secondary Siand & Shifi- NS '
~ ' 1dition |ing Cultivation Area Virgin Foresl
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Toﬁology and_géolﬁgy-ard'diVided into four zones each
(X =1 - 4); and vegelation, into two zones (X = 2 - 3},

3 -5 in the

]

Each of 1he’Fdregbing faclors is given marks Y

order of impacts on erosion,
(e} ¥ XY for each mesh is considercd the danger degvee,
(2) "Example

Topography; Y = 3, X=13
Geology 3 Y

If

Eo
i

[\%}

Vegeiaiion; Y

il
W
-

1l

i

Danger degree 'XX'Y = {3 x 3) 3 (4 x 2) + {5 x 3)

= 32 ﬁarks '

(3) ClaSsifiCaticn'Of-Danggz Degree

The results fall within the range of % X.¥ = 17 -~ 43, and this range

vas divided into the folloving three stages of danger degreét

Danger degree I ' 35 - 43 warks

Danger degree 11 26 - 34 marks

Danger'degree I T - 25 warks

{4) Judgment Results

Danger Degree feshes . Prdpor ti On (%)
I 491 43
I 568 49
111 - ' 95 8
Tolal 1,154 100

The erosion danger 20nes of the watershed were judged by using the
foregoing melhod, As a résull, 43% of the vatershed is considered to be
‘dacger zones, "1t should be noliced:ihalrlhis.is based on the assumplion
that (he.sa#e rainfali condition, #hich‘is an ihciiemen!, would be
applied 5nd‘!hal the danger degree of the areas with the danger deg}ees

Il and 11f will inercase if and when local heavy rain falls.

Fig. JX-7 only shows areas with the danger degree 1.
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2.3 ¥Estivate of Sediwment Loads

2.3.1 Hediment Measuremeni and Analyses

In the study area of the upper‘Komering river basin, the water

sampling at lhe Hariapur kﬂt@l level gﬂuglng station and Lhe anal)ses

for Suspendcd load had been under taken b\ P3SA, bouth Sumatra ploxnnce,

for the pexlod from January 1980 to Oc¢lober 1981 fog 6 times.

The sampling is still being continued until nov oncé a menih, but their

analyses have not been made yet.

The

{1)

{2)

(3)

(4)

(5}

- (6)

sampling and the analysis were made ih the following manner:

The same river cross sectlon as that for: the dlschalge

reasuremenl was used f01 the measurement of sediment load.

The river cross seclion was equall\ lended 1nto five

observation sectlons.

The water sample was laken at three pbsitions, i'e, valer

surface, middle point of valer depth and river bollom, for

ecach obaervatlon sect:on.

The content of sediment ‘load was measured in'lébbratbry'and

expressed in mg/lit.

The average conlenl of sediment load in each observatien

section was calculated using the folloxing equationt

. qs‘+ 24m + qb

vhere, q:

ds:'

qﬁ:?

qb:

4

average contenl of sediment load,

content of scdlment lcad in the vater sample

taken al the waler surface._

content of sediment load in the uatcr sample
taken at the middle of vater depth,

content of sedxment load in the valer ‘sample

‘taken al the boliom,

Just before and‘éf!er the waler sampling, the river vater

level was observed,
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The resull of the suspended 10ad measurement is shown in Table
IX-1.

In addition Lo the above measurement of the suspended sedimenl load,
the Samplihg and grain size analysis were carried oul on the bed load of
the Komering at Muaradua, Martapura aﬁd_Kurungan Nyawa during this survey

period, The result of analysis is gfaphically shown in Pig. IX-8.

2.3,2 Estimate of Sediment Loads

The result of the suspendéd load measurement shows a relalion belwcen
river discharge and sediment discharge as shown Fig, 1X-9, and further

the measured poihts conformed Lo the fbilowing equation:
q = 1.658 x 10-% 91'252:

where, q: sedimenl discharge of suspended load (n3/sec)

Q: river discharge {m}/sec)

Using the above equation, the annual amount of suspended load is

calculated to be 4,1 x 106> for the aferage year.

Ploating material and bed load are of retatively minor quantily, and
it is 106 difficult to measure them vith sufficient accuracy. Then,
assuming that the amount of these loads are 10% of the suspended load,
the annual tolal sediment loads are estifmated lo be 4,55 x 106m3, which
correspond to 1,068.m3/km2/year. This estizated yesuli is compared with
the estirated result of 880 m3/k52/year:in the FAQ/UNDP repoﬂv[l and
1,030 m3/ku?/year esticated using the codified Finstein method. The
abové eslimated resulf is further compared with the annual toial sediment
loads estimated foxr the ¥Way Seputih and the ¥ay Sekampung, 1,000 -
.1,300 ﬂ3/k$2fyeaf£g, and for the ¥ay Raren, 750 m3/km2/5éar£2.

——— . —

/1: Belilang Extension Area Agriculturai Development Project,
Annex-1v, rao/udNDP, (Nippon Noei Co., Ltd.); 1974,

/2: Feasibilily Study on the Yay.Sépulih'and'thé'th Sckampung Basins,
Volurie 4, Ministlry of Overseas Developrent, London, 197S.

/3 “Pcﬁsibi]ily_Stﬂdy on the ¥ay Rarem lrrigation rojecl, JICA, 1975.
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As lhe resull, thc erosion rate of i, 000 m3/km2/\car seems lcasonab!e

and appllcable to lhe sludy of 1osesv011 capacily.

After completion of the dams in “Uhre upper reaches of lhe hover:ng
river, mosl o{ the sediment dlschalge will L& chccked b) the dams and -
there wil} be less supplv of sodxmeui loads to the downslream. Th:s vould
cause the degradation’ of the howerlng river bed in the downsiroam, and

it ray affect’ the free 1ntake practices at hurungan Nyawa and “uncak Kabau.
2.4 Problems and Needs He.etod to nztelsuOG M nagomﬁnt
2.4.1 Basic Problens

For the plope: watershed nanageFeut in the upper Komellng river

basin, the following lhlee things ecan be peinted éul as the basic ploblena.

.{a) Aboul 57% of the basnn has once art:ficlall\ been de\asia!ed
for the agrleultural use, j.e., shlfixng cultl\a{1on, 7
planiatlon or logging for the productlon of wood, and the

forest has lost its functlon for 561l and wvater conseltatlon,'

{b) At present, the Proviﬁcial‘Forestry Services Office administers
: 99,000 ha of the forestl area, vhich corrvesponds 1o 23% of the
‘teotal river basin area, which is far below the area required

for thé'proper walershed management*

(c) Valley peak erosion in the valley erosien process can be wit-
nessed with volcanic p!d(eaus in the'ﬁatersﬁeﬂ, prim&rily

‘causing production of soil.

2.4.2 'Coﬁntermeésufes-AgaiHSQ the ¥atlershed Erosion

The following countermeasurés are proposéd to maiptain water and
soil conservation funclions of the forests and o cheeck soil losses in

response o the Foregoing basic problems,

(1) For the forest Jands below Eir, 500 o These lands occﬁp) around 55%
“of the lotal river basin area. Most of the lands have flal lopo-
'graphy, and are used for the shlftlng cultisation. Por th:s area,

shlftlng cult;\atlon should be:a]lpved_onl) in the area with a

land slope of less than 100, where less soil erosion is‘pﬁservgd,
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and 1ehqb111tat10n of forest should be mado in the area with

slopo of more than 100 through neforostdbion

a land

- land - rcclanﬁtlon
vorks should be made in the downstream arca lo reséttle the ile(TS
who live in the arca to be reforestled.

(2),'Pbr‘ibc forest lands between El. 500 n to Ef,, 1,000 m: All the arca

should be designated to be the hydrological protection forest, and

clear culting should not be allowed but selective cutting.

Al} the area should be
designated to be the hydrological protection foresi, and felling

" should not be allowed in this forest area.

(3) For the forest tands above EL. 1,000 m:

Regarding resloration
~of the land used for shifling cullivalion, the land producltive power
has nol been deteriofatéd so0 extensively al present, and secondary
stands can be deteldped Fairly éertainly. Nalural stands have a
more effective forestry conservation function, and there is no

necessily for arlificial afforestation al present.

{1) Por the vertical erosion in valleys: In order to protect the

luﬂrb]ogiéal forest and the Farmlands against the land slides to be
caused:bg vertical erosion in U or V-shaped valleys, sabo dams
should be built in parallel wvith the ﬁanaéement of forests in the
watershed Pig.IN-19 shows the proposed sites of the sabo dams,
and Pig. IX-11 shows lhe typical features of the dams.

{5} Por the crosion along roads: The farm reads and the access roads
to be conslructed in:ihe steep-sloped area should be provided vith
ihe properly designé& gutters along the shoulders and turfing on
the side slopes of the road oubankrenis to protects the gully

e:os:on along the voads.

2.4.3 Cost Estirate for Frosion Conlrol ‘Xorks

“An approxicale cost requived to undertake the foregoing plan par-

:licular!y for the sabo daos is esticated to e about 24 million US Dollars.
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3.  EXVIRONMENTAL CONSRQUENCES OF THE PROJECT

3.1 Impacls of the Ranau Regulating Dam Constfuction

3.1.3 PFluctuation of Water Level of the Lake Ranau

It order to uiiliZe'the large water body of the Lake Ranau of-
ficiently for irrigation and hydropoxer generalion, the present ohlfiow
pattern of the'lake will be regulated accérding to the réﬁuireménts
rentloned in ANNEX-VI “Inrlgatlon and Dxalnage" and ANXEX-VIII "Hydro- -
poxet De\eloprenl and Dams“. “The regulatlon of the preseni outflow wnl];
be made by constructlug a dam on the Selabung river} about 2 4 -km

downstrcam from the' lake outlet,

Accbr&ing to the waler balance study,.lhe regulaiion will require
aboul 200 million m3 of active'sﬁorag¢ capacity uﬁicB will be crealed
using 3,6 0 of the bpefating:deplh between the high water level of
EL. 542.3 m and the lowv valer lovel of EL. 510.7 m, vhile the present

_fater level fluctuation is in the range from EL. 542.3 o to EL. 541.5 m.

Although the designed log'ratep'level will occur once in several
years, the water surface fluctuation in the lake will give vayibus

affects mentioied below.

3.1.2 Land Stide

Prediction of lan& slide due to flucluation of fhe lake water level
will generally be made by stability analysis of slopes on the bﬁSis of
delailed geological and fogk‘and/Or soil wechahiéél'aa!a. Hovever, since
these detailed data are not available so far, a prellmlnar) study based

on the general geologacal 1nforrat10n is rade Lo find the probable land

slide area around the lake.

In view of geolagical condition, Lake Ranau is rectangular volcano
tectonic basin and the soulhweslern border is a stéep'fau!l'oscn}1ncnt,

rising about 1,460 t above the present floor of the lake.
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Pig.,!X~12 is_é rough skefch wrap of geological structlure around the
lake, shéwing two couldron faulis bordering the Barisan mountains and
the lake in western and southwestern parts of the lake. These fault
DSCalpmcnts consist of hard and well compactcd Teltlary volcanic praducts
_and, therefore, thorc ‘might be very rare p0531blliiy of land slide cven

if (hée lake vater levcl flucluate videly upvard or downvard,

The southern part of the lake is bordered by a steep footslope of
Seminung volcand consistlng mainly of andcstlc la\as, and Lhevéfore the

possibility of land slidé in this areca mighl also be small,

. The northern and eastern parls of the lake scem to have a relatively
high poss:bllxt3 of land slide, due to distribulion of soft-mad—loose
pyroclasllc sodlmentslof the Ranau tuff and due to high terrace-scarpﬁlike
sldpesliﬁ the shoreline. Land slide in the Hzpau {uff tay take place as
a slope failure but the scale of failuré ray be rather small, probably
vithin 10 m:as'seen in excavated slopes of the road passing through the
pyroclastic plateai nearby the lake. Therefo:e, land slide in the northern

and eastern patt of th¢ lake might be a kind of slope erosion accompanying

small sqaled slope failure suddenly taking place.

3.1, 3 RetrogreSSL\e Erosion in the Sirea"s Floving into
the Lake Ranau

More Lhan 10 rivers or slnears flow into the Lake Ranau, among which
the:wqy ¥arkuk; the Yay Hengxupal, the ¥Way Pilla and the ¥ay Sebarek are
nblable. The river bods_of them are stable at presenl wilhout erosion.
‘fler complétion of the Ranau regulating dam, however, so=e¢ retrogressive
erosions may uccur on the river beds due Lo more sleep hydraulic gradients
in the rivers than the present ones, vhich will be caused by IOLGllng
the \aler tevel of the Lake Ranau. These retrogressive erosions Eay
give darmages Lo the foundations of the bridges crossing these rivers to
some extent, In order to assess the possible darages in detail; further
:iuvcstigalions along the rivers fron hoth geblogical and hydrvological

‘viewpoints should be rade before start of the Komering-I project.
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3.1.4 Changoibr lnhahilation:COHGEiions for Pish.

The lake Rauauw measures 127 ke in area and has the maxivun waler

: doplh'of 229 m. . {5 waler thpera(uré is said to be stable throughbut
the vear betveen 28 and 309C.  Except for its vest shore avea, littoral
zones (shallow seclions vhere hydvophyles grow thick) develop around the
Jalke. =A-vari'_e‘l-y‘of fish dive in thc:iéke Hahah;'aﬁd !he'fish_in:an

impoftant'prOlein'SUpply source for the local residenis.

Genera]iy speaking, a lake can be divided inlo a litloral zone where
plants with roots grow and into a pelégic zotie which is further inside
the lake than the litloxal zome. A plant zome in a litloral zone is
divided into an émerged plant zone, flogiing leaved plantl zone, and

submerged plant zone in ihe order of nearness {6 the lake shove,

This classification also applies to the Lake Ranau, and the littoral

zone has a close relalion wilh inhabitation of birds in many respeéis,

The present plan calls for regulating variaiions.of the valer Tevel
in the Ranau Regulating Dam to be 0.3 m above and 1.3 m below: {he presén[
mean waler level. The probion vilk this plan teo fisﬁery is what effects
would be caused to inhabitation condilions of Fish when baft of the

littoral zone is témporarily lost due to the loééréd uatéf level.

The following four principal environmental condilions are vequired
for inhabitation of fish: |

¥ater temperature is raintained at an appropriate level,

Dissolved oxygen'is availabie,.

1

Feed is availahle.

Places for reproduction and spawvning are availgblo.
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(1) I"‘;i"fe"c_:ls on 'Water Tem])ler'ature

The vatel temperature greatly affects resplratnon, grouth, and
multlpllcatlon of flsh, and each species of fish has an endursble
temperature range. Fish cannol live outside lhese temperature rangoes.
The water temperature also greatly affects the quantitv of dissolved
oxygcn. in the cquator region, variations of thelsunsh:ne quantity,
témperglure, etc. are low throughount thozybar, an&'ihe valer lemperature
is ﬁeaf!y constant throughout the year. The vertical difference is also
small. According to the survey in “Dic Deutsche Liznclogische Sunda -
Eprdi(idn" undertéken by futiner et al. of Germany during January-May,
1929, the waler tgmberature of the Lake Ranau vas 25°C at 200 m below
the water surface, vith a difference of 2 to 39C vith the surface water

tomperaturo (fiistory of Limnology by M. Veno).

In the final analjsié, it is safe to conclude that there will be
no change in the walerj{emperaturb ¢auséd by variations in the water
level, because the temperature difference by water deplh is very scall,
flqctuations of thq wvater level are srmall compared with those for the

vater'depth, and because variations take place over a long period of

time, -

(2) - Effccls on Dissolved Oxvgen

Pish'need:dissolved oxygen in valer for respiration. The supplf
source of'oxkgen in wvater is that in air contacting the vater surface
and that generated by optical sjnlhcsis action by subaerged plants.

A sﬁbmergbd plant zone is located the outercost of a littoral zone; and
variations in water level lo an extent of about 20 n does not sees to
cause a great effect. Tﬁere.wiil be almost no variations in vater area,
and'fluétualions of the dissolved oxygen quantily in the lake by this

plan will nearly be none.
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{3) éffobls on Feed

Feeding habits of fish differ for Fries and adult Tish. Their

foodihg habits can roughly be divided into the Following calegories:

Fish that cat adh¢sive elgae.

1

Pish that cal hydrophytes.

Pish thal éal vegelable planktons.

~ Pish that éét-animal plénkions.

- Pish that eat benthos (Qéter inéecls, shél)fisﬁ, ete.)
~ Pish that eat fish. -

For all of the foregoing categories, litloral zones Qréjan'imporlén{
" supply source. In particulay, plankions actively breed in a hydrophite
Zone, and valer insects also Yive in this zone. in a 1drgo puniber. Thus,
it seems unavoidable that some effecls are caused to the food chain in
the lake when parl of the plant zones in the lake shores is lost even

temporarily.'

(4) Effects on RggeheratiOn and’ Spavning

FPish Spawn on hydrophytes at the watergide, on sard and gravel on

lake botloms, and in rivers floving into lakes, depending on fish Sroéios.

The hydrophyte zones oh lake shores are important for fisﬁ to spavn
and fof fries to grow. ‘This is the probleﬁ that requires particular _
- allenition among effects caused to fish by this projecl. Fish which spawn
by going upstream will no longér‘be able o go upsiream vhen the lake
surface and rivers are ne longer conlinuous by lhe lovered lake #aier

level.

Effects on fiéhery that éan be considered al preseént are presented
above. A future study will be needed to determine specifically how these
ceffects vould_éffect the resource quantily of fish. In aﬁy event, ju&ging
From the f}uciuations of 1he waler:lerel, it 1s difficuit to consider
that particularly }érge effects will be caused. ifowever, when the fish
resource quantily clearly decrcases afler he complotién of the dam, some
countermeasures such as stocking fries in the river by artifiéial.ha(ching

will become necessary.
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