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DIAGRAM OF DISTRIBUTION
SYSTEM
(KAMPILI BENEFITTED AREA)
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GENERAL

. Generat Lon and dtstribution of the clactele powor in
South Sulawesi is being operated and maintalned under PLN.

Blli Bili hydro povwer station proposes to generate
clectricity by use of the discharge for the irrigation and
the municipal/industrial purpose aad by ut{lizing the hend
made: available by Bfli-Bili danm.

The proposed BL1i-Bil4 pover statlon is a run- of river
type without any storage capacity of the reservelr for
power generation,

Power from the station Is traasmitted to thé nearvest

Bolrongloe sub-station, and then incorporated into the
existing electric power grids,

Hydro pouef project has been planned on the basis of
the preliminary study stage.

PRESENT CONDITION

Power Supply and Demand

Electric power supply in the South Sulawegi depends on
the services of NILAYAH VIEL of PLN, uader two systeams,
f.e., Ujung Pandang system and Plinrang Pare«?are system.

The one 1s in the vrban area whosa center 1s Hjung
Paudang itself and the other, the rural area where con-
sumers are clustering in so many small villages which are
spreading in ‘an facoencentrated manner.

The annual generated energy (1979/1980) at WILAYAH
VILI is approximate L70 GHH while annual sold energy is
reaching to approximate 126 GWH in the same period. The
percentage of cach annual increase in generated energy and
sold energy the last 5 ycars is veaching to nearly 20%, and

~number of consumer:in 1980 {3 100,000 approximately. Table

9-1 shows aunual genetated energy and sold enexrgy in the
last 5 years.

Hith regard to Ujung Pandaag system, nunber of con-
suners is reaching to approxinmate 47,000 in 1980, and about
20% of houscholds are electriffed. The transition durlang

- 1976-1980 {s shown in Table 9-2,

In the nelighbourhood of Ujung Pandang, there exist

- various kinds of industry among which ship-buildiang, paper,

and cénent; for {nstaace, are the nost important ones., 75X
of the total installed capacity is thus concentrated in
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Ujuag Pandang and the rest in the rural area. Nevertheless
the large-scale consumers loncluding ftour mill, paper mill
and cement factory have been expariencing power shortage so
auch and so often that some:of them felt the neéed to
establish thetr own 1ndependent pow0r stations.

The typical daily, load curve taken at Telle sub-station
recently (June 1981) gives an ladication that a peak time
extends for 5 hours from 18:G0 to 23:00; duving the hours

when the fadustrial and domestic demands for power overlap
each other (refer to Fig. 9-1).

Power Stations

The electrical installattons and facilitties in Seuth
Svlawesi may be nore appropriately categorized into (i)
those under PLN and (11) the -fadependent power statloens on
the factory basis, both of them being in the urbaa area,

and (111} the individually operated power faciltities in the
rural area,.

The major power stations in the Ujuag Paundang are have
a generation capacity as given below, which is totalized to
52.1 MW,

Bontoal :diesel power station 0 7.0 MW
Tello diesel power statfon H 5.7 MM
Tello stean turbine power station : 25,0 MW
Tello gas turbine Power station : 14,4 MW

Total 52.1 MW

The independeﬁt powar statfons owned by individual
enterprises have a total capacity of 14,3 MW, while the
accumulated total of the eatire rural electric generating
capacity anmounts to 22.8 HW, :

Traunsnission Lines

Transmission line system in Ujung: Patdang district ts
fairly well maintained at present with Tello sub-station as
a core of the grid but, sooaer or later, an Lncreasing
derand will surpass its capacity. The existing

transnission lines are systematized into the following
three! : . .

Tello ss - Kalukuang ss ~ Bontoala s8¢ 30KV 2 lines
Tello ss - Mandal ss — Tonasa ss 30KM -2 1lines
Tello ss — Sungguninasa ss ~ Boroaglae ss: 0KV 2 lines

.

Apart from these three, there is oﬁiy one¢ system con-~
necting Pare-Pare and Plovang for rural distributfion,

"

o
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FUTURE DEMAND AND ON GOING DEVELOPHENT PROGRAM
Future Demand

. There 18 no lack of factors Ladicating that large-
scale demand for power will persist and be newly created in
the near future. For instance, a new township which is
under construction in a part of Ujung Pandang city planning
Schene will create a considerable power demand in the near
futuce and Gowa Paper Mill (Pabrik Kertas Gowa) which is
producing 50 tons of paper per day consumfng 4.7 MW s
planning to expand its capacity five times bigger
(250 tons/day) within coning 1i0) years. Another case of a
cenent factory may be added. Perun Semen Tonasa cenent
factory is plaaning production increase for which PLN is
requested to supply 58.0 MY in 1988,

The future power demand curve has been chalked out by
PLN in oxder to eéstablish an appropriate power project to
mect the inéreasiug demand in Uyung Pandang area.

The largest future demands for electric power expected
to be Forthcoming 1a Ujung Pandang area are fronm:

1. HNew township in Hjung Pandang city planalng
schenec}

2. Gowa paper mill}

3. Tonasa cemeat factory.

Among these the new township would be the biggest.
Fig. 9-2 shows future power demand at WILAYAK VIIL which
has beén progranmed by PLN.
On-goiﬁg Hevelopaent Progran

Power Stations

PLN is plaﬂning to annuaily increase the lastalled
capacity to support the lncreasing demand through the
axpansion prograns as follows:

Tello gas turbloe power station

: I x 25 MW

. Tello diesel powar station : 2 x 12 My
Tello gas turblne power station 1 x 25 M4
Bakaru hydre povier station (#1,2): 4 x 31 MW

. Bakaru hydro power statton (#3,4): 4 x 31 MW

These expanslon prograns are targeted to provide for a

-gpare capacity of 2 - 3 MW on and above the curvest demand

forecast at the tine of construction (refer to Fig., 9-2).
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Transmission Lines

Together with such expansion of the Installed capa-
city, the transmission lines are also planned to be
exteaded to new areas. This iavolves establishment of new
sub-gtations as well as extension of transnission lines as
follows: .

150 KV 2 lines
70 KV 2 1lines
70 KV 2 lines

Tello ss -~ Panakkukang ss
Tello ss - Veteran ss

Tello ss - Sungguninasa ss -
Gova ss5

s sr s

In compliance with the conpletion of a new Bakaru
hydva power station construction of new sub-stations aand
axtension or new wirlog of the transmission lines are also
under planning as follows:

Bakaru ps - Tonasa II ss ¢ 150 KV 2 lines
Tonasa II ss ~ Tonasa ¥ ss ! 70 KV 2 1lines
Tonasa 1 ss — Tello ss : 70 KV 2 lines

The routes of transmission llnes are showa in Fig. 9-3,
DEVELOFHENT PLAN OF BILI-BILI POWER STATION
Selection of Generating Method

fiydro power generation principally depends on nmunici-
pal and industrial water, ivrigation water and the vested
right water which are subject to the requirement of the
benefitted area., When the paddy cultivatien of the dry
season 1s over at end of September, the reservoir storage
will recover to high water level within a few month every
year.,

For power generation, three plans as described below
may be worth while studing. :
Plan 1, The run-of-river type without the recovery
rule curve of the reservolr water level,

‘Plan 2. The run-of-river type with the recovery rule
curve of the veservolr water level,

Pian 3, The peak load service by the canstruction of a
regulating pondage

At this prescant, Plan 2 secmed most feasible of the
Plans above, based on the findings of the conparative study
as detafled next page.
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Comparison of between Plans l and 2

Regardiag the fotegotng Plaus t & 2, an available
energy ls calculated under the conditions mentioned below.

- The maximum dischazge for the required is fixed at
R m /s which is specified as optimum scale in :
paragraph 4.2, The discharge Ls almost equal to the
. maximum demand of the {rrfgation and the
nuniefpal /industrial watec,

- 1In early May just before the beginning of full irrt-
gatlon secason, the reservolr storage will recover to
high water level,

The result of calculatton of generated output and
energy during 5 years (1976 - 1980}, is shown in Fig. 9-4
aud Table 9~3 respectively.

The Eindings indicate that annual genarated enexgy
under Plans | and 2 s 61,500 MWH and 69,600 MWH respec~
tively in 5 year average. Annual generating energy under
Plan 2 18 about 13% higher than the one under Plan t,

i Earison between Plans 2 and 3

In Plan 3, Bili—Bili power statfon fills the role of a
peak load station.

To smooth out fluctuated river discharge caused by

~ peak load operatfion, it s requir%d go construct a regu-

lating pondage, arocund 1,700 x 1} - in capacity, at
about 5.5 km downstrean of Bill—Bill dam site.

e ot il ke ek ki e T i e i e ok e o ko S P W W R 7 . = e oy =y e = = = = =R e =

1: - Though peak hours la Ujung Pandang area at preseat s
6 ~ 7 hours (refer to Fig. 9-1), the proposed regulating
pondage is designed to meet peak hours of 8 hours taking
future development of the subject area into considevatton,

30 M3/s: - uwaxlwun discharge excluding municlpal and
: tndustrlal water '

required : o -
storage: (90 - 30) x & x 60 x 60 = 1,700,000 n3
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From the tesult obtalned as below, BLii{-Bil{ power
statfon seeng rather not suitable for a peak lcad station.

SRR A 2 TN RN N T S
Maxinun discharge (malg}. _ ‘ 32 | o %0
Maximum genecated output (KP).- 11,200 : 29,400
Annual geaerated energy (MWH) 69,600 R | 59,?30
Annual benefit (x106 yss) 39 | 3.7
Construction cost (x106 uss) 22,[ | 48.0
B o8 | _0.08__

4.3

4.4

Table 9-4 shows the values mentioned above in detall.

prected Generatpd Output and Fnergy ‘

Supposing that the power genetat[on system in the
foregoing Plan 2 is to be applied, the result of study of
the optimun hydro powat systen is as shown below.

The optinun scale of a hydro power station will be
decided upon from fts IRR values which have beén calculated
for each maximun avatlable discharge. ' Accordingly, the
maximun discharge required Eor operating the turbines has
been categorized into 4 cases of 22, 32, 42 aund 62, each in
n Is, to Ldentify the optimum genevating capacity.
Consequently the following capacity has been ult{mately
adopted:

Maxinum discharge 32 m3/s

Haxtmun generated output: 11,200 KW

Annual generated energy : 69,600 HWH

Fig. 9~5 and Table 9-5 show the relation between IRR
and maximum available discharge.

Transmission Line

A 30 KV transmission line to the nearest Borongloe
sub-station will be constructed for a discharge of 15 ka
along Ji. Malino from the switchgear which will be
established outside the- pover station.

Benefit

The benefit of BL11-Bi11 hydro power station 18 eva-
luated based on the cost required to produce the equfvalent
capacity and energy by the most competitive thermal plant,

In this stage, an oll fired steam station with the
capacity of 11,000 K, will be adopted for the altarnative,

E
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The capacity value and the caergy value are estimated
on the basis of the alternative cost as followus:

Capacity Value
Capacity 11,00G0K%
. Investment for altacnative :
thermal power station _ US5700/xu

. Capital recovery factor
. (interest: 9%, durable life: 25 ycars) 0.1018
Fixed 0 & H cost 2.5%
Ad justuent factor _ : 1.179 /1

Annual fixed cost per XH installatian .
US$700!KH x (0.1018 + 0 025) x 1,179 = US$90/xW

Energy Value
Fuel cost Us$0,124/1
Calorific value : 9,600 kcal/l
Statfon heat rate 2,457 kcal /KWK
(thermal efflciency: 35%)
Share of varlable cost 3.95

Adjustment factor _ - 1.039 /1

: Energy value per ¥MR

US$0.214 x 20273 4 6,95 x 1,039 = US$0.054/KdN
9,600

Annual Benefit

Annual beneftt of Bili- Bilt hydro pover statlion 1s
estimated at US$3.9 million as shown below:

‘Capacity benefit (/2 dependable peak power: 2,870 KW)
2,870 KM x U§$901KN = . Us$258,000

.Energy benef{t

69,600 MWK x 0.96— /3 x US$0,054/XMH = US53,608,000
Total anﬁual benefit: US$3,866,000
T AT T R jastReRt factodt T gl O
Loeas up to primary substation - 4,0 2.0
Auvxiliary power use’ 4.3 6.0
Forced outage 1.0 5.0
Overhaul 2.0 10.0

Capacity adjustment factor:
(1 ~ 0.04)(1 ~ 0,003){1 - 0.01){1 - 0, 02) .. 1179
(-~ 0,0 -0.06Y(0 - 0,050 - 0.1) *

"Energy adjustment factor
(1 ~0.04)(1 - 0.003) 1,039
TS 'G“GIY(F 0.06)

/gs‘ ;The 310th 1argeat generated output An a year,
t Excluding 4% traasnission loss
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PRELIHIN&RY‘DES[GN
Power Station
Intake

As BE L{-Bill hydro power depends on the 1rrigatiun and
the muniéipal/industrial water from the resecvoir, the
tntake structove should guaraatee aa unhaupéréd of thenm,
The conmmon intake is designed as inclined conduft type, is
taid on the stepe immediate downstvean of the mouth of the
tevporary diversion chanael, ' : :

The water from the intake will be controlled with the
fntake gate and sent to the turbiné through the steel pipe
which will be {nstalled in the diversion tunnel of the dan.
The principal specifications in regard to the intake are
follows.

-Design intake volume t 32 m3ls-
The lowest Intake level H EL. 74.00 n
Type of irtake t Inclined conduit

‘Penstock : Dia, 3,500 om, L = 120 n
Ma, 2,400 em, L 0 n
Pla, 1,800 om, L = 65 n

0o

Waterway and Power llouse

A power house Is to be constructed at a flat grouad on
the left bank downstrean of the outlet of the temporavy
diversion channel,  ¥ts foundation is fresh reck with enough
bearing power, o e ' '

. Two génerators are accdmmodated in the power house which
is bullt with reinfotced conerete, 38 m In length, 22.0 n in

width,IIZ.O r above and 20.0 a below the ground levels.

After the water being branched off in two peastocks
immediately before the power house, it will operate each one

- of the turbines. A draft gate will be fasalled at the outlet

of the turbine draft, A part of the water used for power
generation will be sent to the regulatilg basin for the
ounicipalf/industrial and the remalnder will be discharged to
the Jenebevang river for the irrlgation thrOugh a tallrace
channel.

The water way and .power house are lllustrated in Fig.
9-6 and Fig, 9-? respectlvely. : S

'Generating Equipment

Each one of the proposed hydraulic turbines which has
been desigoned under considerations of 16'n /s of discharge at
42,0 n design head, will be of vertical shaft, Kaplan type
with an elbow-type draft tube, The selection of the turbines
has been made by constidering the undermentioned itens:

-
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High water lavel t EL. 97,60 n
Low water level 1 EL, 74,00 m
-Hornmal tall water level ! El. 47.0 n

- Effective head 48.l m ~ 24.5 w

Two generators to be provided for the power stat{on will
be of 3-phrase vertical shaft vevoloving fleld type and rvated
at 6,600 KVA, 6 KV, 50 Hz. The gencrators will be directly
coupled with the water turbines. . '

Transmission Line

The steel poles for the 30 KV traansmisston line wiil be
constructed in every 100 m of 15 km distance, betweea
Bili-Bilil power statton and Borongloe sub-station (refer to
Figo 9“8)-

The conductor will be selected as t20 mn? ACSR con-
sidering corona dtscharge.

CONSTRUGCTLON SCHEDULE AND COST HSTIMATE

Construction Schedule

The coumencenent of commercial operation of power
generation is scheduled for the end of Aprtl 1991, simulta-
neously with the completion of the dam construction,

A congtruciton works schedule of power station is formed
taking time required for manufacture of power generatiog
equipment, transportation to the project site and installa-
tion into consideration, The total time required for the
above is estimated at 2 years, Based on this, the constecuc-
tion works are scheduled to be started fron 1989. The com~
mencenent of the construction of transmission line will be
started from June 1990 to be in time with the conpletfon of

installation of the power generating equipment at the pro-
posed site.

The construction time shedule is shown in Fig. 9-9,
Cost Estimate

Construction Cost

The hydro power statfon cost conprises on the contract
baiss, civil works, gencrating equipnent, trausnissioa line
and sub-station, enginecering cost and plus 15% physical
contingencies. The construction cost has been estfmated on
1981 prices,

The total cost will be US$25.4 million, out of which

US$18.1 million 18 in foreign currency and US$7,3 million in
local curcency.

Table 9-6 shows the construction cost of hydro powar
station by work ftem and Table 9-7 shows annual disburscuent
schedule.
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Operation, Maintenance and Replacement Cost

The operation and maintenance cost will conprise the
personnel cost, operation machinery and equipment, autowsbi-
les, adninistrvative cost and miscallaneous. The aanual
operation and nalatenance cost is estimated at US$0.17
millfon for the whole period of the project life, The repla-
cement cost of the generatling cquipnent after 35 years from
the init{al operation Is estinmated at US$4.17 miklion.

an
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Table 9-2  NUMBER OF HOUSEROLD ELECTRIFIED IN UJUNG PANDANG SYSTEM

(Unit: Nos.)

Description 1976 1977 1978 1979 1980

Rumber of Consumer 22,688 26,339 31,773 44,267 46,608

- Small consuner 4,772 4,085 3,629 2,747 2,590

- Housechold l4,959 19,109 i24,87l 38,139 40,631

- Commerclal 2,957 3,145 3,273 3,381 3,387

Number of Household 233,310 238,697 f41,109 248,342 254,550

Munber of Household | 9.7%  11.0%  13.2% 17.8% 18.3%
Electrified in Percentage




9-13

£98°TL  60E°L ZTE'T  €99°T - §8Y'T  6¥E'9  6EE°L  T68'9  YITS %908 €Le's  S6L°L  69Z°% | 086T
695°0C  T6L'S 580°T  £8S°v - 689°T 656°9 zey'L T66'¢ OTT'9  LIL'9 €EE'8 9TSTL  €8E°8 | 6L6T
Szz'oL T2S*e  6ww'9  TI6'L  €S6°T  Ll0°L €489 OfL'v  9E0'v  6ESYS  €EE'® 9IS  LL2'8 | 8L6T
0L 688'S  8T9YT  €98°C  L96°T  069°L L0f°8  SuL'S w09%€  008'L  €€e'® 9ISV €88°L | LL61

TOC‘8s  €2L Zzy LSS 9E£'Z TS9O  IBSL  TISL'O  wL0'®  9C8'v  £EE'S - S6L°L  £EE'S | 9LET
enuny 59 * AON 320 s adag 3y Ty wnr Rew ~ady “3eR Q33 “uTe

z werd

ammwwwo KA AT Ll B T [ akA m¢n.w 6EE*L  T68°9 HIZ'S  2S0'2  EEE'S  S6L*L  £€€°8 | 086T

74 85y £€29'z 08¢ 689°T  656%9  ZEW'L  TG6'E  99Z'9  wEv'9  £L£ELC8  9TS:L  ££EU8 | 6161

Z6%'ce 808°S mmq.ﬁ £oy £66°C  LL0°L  ££8°9 0L §90°S  60E'S  L16°L 926 L £EL'8 | BL6T

85285 . 097 £86°T  49¢ L96°T DB%‘L 0S8 SLL'S  T¥Ey  ISw'L  €EL8  9TS'L  6STC | LL6T

598 ¢8¢ AN 682 98eT  Y95°9  I8STL  ISL'9  069°S - S96°C  £ELTg  GGL°L  LEECQ | 9L6T
TENULY " 22( “AON *aD0 -adag *8ny  cInp ung Aey = xdy AT *qay - -uwep

T ueld

NOIIVLS ¥3MOL O8QAH ITIE-I71I€ IV AO¥ANT QITVEINIS ¢=6 21qel

s e

)



Table 9-4  ANNUAL BENEFIT AND CONSTRUCTION COST OF
 PEAK LOAD STATION

Ammual Benefit

9-14

(BILI—BIL} P.S. PLAN 3)

Capacity Benefit
Energy Benefit

Note: The above

Construction Cost

Regulating Pondage

6,320 KW x US$IO/KW = US§$ 569 x 10°
t 59,700 MWH x 0.96 x US$0.054/KWH = ¥5$3,095 103
— 5
_ ~ US$3,664 x 10
unit values are given in "Paragraph 4.4".

Waterway and Generating Fquipment ¢ Us$38,000 107
' _ . 3

Transmission Line and Sub-Station : Us$ 6,000 x 10
: US$ 4,000 x 10°

_ — 3 :
Us548,000 10
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9-5 RELATION BETWEEN IRR AND MAXIMUM AVAILABLE DISCHARGE

MaxTnun

Rnﬁﬁal

Unlt construction

Maximum T Consteuciion Taternal
available | output | generated] cost cost per kWH Rate of
discharge energy C (sending end) Return
n3/s KW HWH % 106 Us$ US$/KWH X
22 7,100 54,61¢C 17,651 0.323 13.2
32 11,200 69,600 22,052 0.317 13;3
42 14,900 | 80,580 25,851 0.321 12.9
62 22,200 | 94,570 31,122 0.329 12.5




Table 9-6 CONSTRUCTION COST OF HYDRQ POWER

3-16

Total Foreign Local

YWork Item Amount Currencey Currency

N (x10° us$ (x10° us$) | (x10” uss)

1. Civil VWorks
Intake 691 270 221
Headrace tunnel 152 87 65
Penstock 525 254 271
Power house 6,156 3,426 | 2,730
Tailrace channel 1,02} 524 497
Preparatory works 835 456 379
Sub-total 9,180 5,017 4,163

2. Gates & Penstock 1,392 1,182 210

3. Generating 5,955 5,590 365
Equipnent

4. Transnission line -3,640 2,320 1,320
& Sub-station

5. Engineering Service 1,885 1,613 272
Sub~total {1-5) 22,052 15,722 6,330

6. pPhysical Contingency 3,308 2,358 950
Grand-total (1-6) 25,360 18,080 7,280




9-17

9%y SL8°CT [0S T 165 | - - [%sT wt6 - - - - - - 082'%  0RO°8I (9-1) T¥Ie3=puvad
668 TLL'1 [ IEE 9% - - 0T 611 - - - - - - 086 s 3 hu..cuucﬂu:oo TEOINEUT "G
L86°C %0811 [ 502°T €21 - - 7T SGL - - - - - - OCCe TTL'eT (=1} T¥I03=qug
00T 6% (A 44 - - [vET S6L - - - - - - rue €191 adyazsg Bupassuiduy °¢
0201 028 | - - - - - T - - - - - - 10ZE'T 0TLTL SUTT UCTSEIWIURIL v
59 068' 1 - - - - - - - - - - - - 1%9¢ 065 4¢ audwlinby Buyjeasusn g
091 68 o5 £9z - - - - - - - - - - |0tz T AWoIFUI puT $IINY Y
907 S0z |1zi'z 19z - - |- -] - -1 - - | =~ leortm  £r0% Iva03-qng
981 612 €61 1£2 - - - - - - - - - - |zt 55 snxon woTIRawdaly
L6y wIS - - - - - - : 16w »Z6 TeUuRYD IDWITTVL
00Z'T Zes'T | 00681 w881 ] - - - - - - - - - - 1082z 9Ivg 2EN0Y - 2IN0J
621 171 vl £E1 - - - - - - - - - - e L4 _ YIOIBUDY
- - €9 .8 - - - - - - - - - - £9 18 TRuUwD INAPRHY -
- S B £+ A T - - - - - - - - - ~ e IR | eavaul -
‘ _ T eyaom UTWR UT
37 54191 R RN 572 “01 A aT 93l ot *0°3 B
0661 6861 8861 1861 986 $861 7861 w0 - T93L w3em
¢ $30 .07 X :3tUR )

£

¥3N04 O¥QXH ¥0Z FINATHDS INTRESENGSIA TVANNY (-6 STQEL

A
-



9-18

Lood (MW)

o

Tello S.S. JUNE 1981

-

v

6 8 10 12 14 16 I8 20 22 24

Time (hr}

Fig. 9-1

DAILY LOAD CURVE

—



9-19

ViIEVHTLS N T d 13RS

16/06 OB/68 ~ 68/68 §8/8  I8/98

18/086!

P—

2
=4
for
$6/26 _ 26/16 98/58 S8/Y8 ©8/58  £8/28 28/18 _ z
| 1 ] : | i Lol
! _ | : | | | v : m
w | . S | u h & —= =
M | ! " : ; L, _ WeZ ourGany =
, o " pooT) M0 B R WNp3 lasalg 809 oleL Q01 ! -
, ! S _ oUIgan ), one, .. ‘ .
; ’ 09 019 , | ~ 2
d | IR & E
. ) j ™, L,., : ....”.“..il-......lOON - _m_.
m ) 11.....‘ ] = &
_ _ (22"t ®) QIPAM MIDNDE 119060 - ; 2
i - " DaIoISul m 00¢ 2
! : MNZS (L w) . ' I
| | wehi TR | | | | |
! i i ' E
| | _ WANZY (bl : | P ! | j _
ﬂ | cabiki pgrg HPAM 210108 A ( +— e ey _, OOt
ﬁ | : i v _
| ! | - | _ | ., "
| | " | A ! “ : s
| : _ , _ _ m 08 =
! i | m : -~
ﬂl.l ; dﬂﬂ.ﬂt W ¢ ) . e
QDA ThuB|a(0d ! | ! ! . a
. “ } ] W | Qow
]naﬁL _ | m v _ _ ‘
Yy o _ ] ! .
THue8i04 _H 7 “ i ) _.00h
{TOA HTAYIIM) Ml
ey gt ..\lr.. ,




9-20

Bakoru HES.

¥
i
!
|
}
f
|
!
Pinrang "
!
t
{

fare Pare SS.

I
1
|
LEGEND E‘?g
| | A
=7~  Proposed Line
~——  Existing Line _ ;}
Y e nas o
DX  Power Station (RS- HRS} 9
: |
O Sub Stationi(S.5.) 1
Tonosa i1 SS.

Tonosa I S.S.

e

30ky | :

LASkMRA -8 H.LS.
Borongloe §S. '
Fig- 9-3

TRANSMISSION LINES




5-21

] 1]
La bt 8 340 p122d

no__.,: AsBADDR) ,._:E.N Wlg —

(3IN AI9A0D1 INOYLIM) 1 UDIG ===
! [FLA QL6 ) L6l LYW

o JLNLOIETY qm.n,m_.w.w‘qﬂziﬁ YL A W N Y O TN TR T EEE&«Qﬁi &Eé. °

[ St ] ‘Ooﬂ mi.J lll_
P : - ot
F : 4 l,ON
1 - -
0L

WOSHL I3 1M

oa

WG9 L6 T3 TN

YlT'lo_ £$ 8
i

{ay) temod uorw Lyjuol

8 3

(Ginlo StwirlCiwiviniale Qz_o_ﬂ(wbﬂb:_szuEBES@EE LN IS ST INTQISTET oI Y T
OR&! 85461 86 L4561

oy Jmy o

sbioyrsyp
KNven

41620 yosw

ts/gu)

Fig. 9-4
OPERATION DIAGRAM OF HYDRO POWER

| 248 J21OM 201980 Y

[+

©




9-22

Internal rate of return (%)

0.35

e . =
e e — '

14.0 ' ' 0.30

13.0 — °

MUY

12.0

0 30 w50 &0
Moximurm ovaiiabié di;schoroe' (m¥/s})

L

Construction cost per KWH (US$/KWH)

Fig. 9-5%

RELATION BETWEEN IRR AND
MAXIMUM AVALLABLE DISCHARGE







EL{ m)
110 —

SWL 100.30

)
pE PROFILE OF WATER

00—

h*d
i

90—

80—

(nw.L. 97.60

e LWL. 74.00

_EL.70,

PLAN OF INTAKE
{INCLINED COURSE )

‘5?_#

£L.105.00 A
Y/
b
-;‘. — ._. Dg )
EL47.50 PR D 8 "‘ 3
_ . R oy 1:2 = r g
| | ' 275
' 1500 1500 | 4330 |
| 2400 | 2600 Headrace tupnel 8500 ) 115.00 -
|
i__ N Penstock
F

___.|‘5
T8 1 :_
T n! )| _Screen
. 5 PLAN OF WATER WAY
i 2 8 : g
W i -] Intake gate o
9! /-] 4ooxs5.00 & |
T Tl _Man_hote « J.S
ﬁ? : \ ;::&: 000 lzo i\ =] — ““"I e \. - T : gy ‘:':'_'_—..—._ """"""""" f—_—‘ - = :::;:ri:::_:i_:_}tzz;:riﬁﬂ.:;
i ' i e I B N T2 = <= = —F™ T = —eembe o R e e — haliny elniutiiond Pty falinginobos
é‘l‘m o) o :B"" T e s e g it TooTooT I:_::_"f;;,:__f;;__zir_:—_:lf;:-;.__
K 1500 __‘:f;_‘§§ —— = s T e L . Lty S g
wdo! | l/ L=~ B ] | £350
| j .
= | | 3 L
i 2400 2600 | 2500 60.00 | 3000 115.00
, |
106.00 265.00




PROFILE OF WATER WAY

TYPICAL SECTION OF HEAD

TYPE I

TY|

N ok TR LIqe— = J___._..‘.'L__Tl'l_..__.fl_._._._.(
! I::‘%_ xroomxr——a——-n—--y

T

130.00

TYPICAL SECTION OF TAILRACE CHANNEL

e
t"‘e
- TYPE I
= b K\\V//\\\ EL.58.00 e
N “-‘_.-« P b I A AN = e e EL-53OO Eanoo ' 9979 00 l-o_p
T 7 S— . i 1 PR A S anil -T.'"” = e Y 0 I
f!ﬁ:‘}_@_‘, 275 - ! 9350 :r‘ EL41.00 ~ - | o T 1
115.00 4 60.00 e350| s2a0| gigo]| [T ; \
“ ‘ L f
1650 I}QQL 3600 - | !‘1325 i |, 3075 ; 8200 ]
"%_l 00 |
_ Pepstock  271.00 _ 2200 L Tailracc chonnel 114.75 Q
= Contmol gale PO"S'O—CK/
F=3%c Supporle
b > \ o \ /[ conc ete
pe _

| u_); QL

4L " N .
[ER  WAY _ ‘@ : /Mumclpa? ftl

| _Waler Intake Errigation Intake
' ' ( to BHI~ BIIll c¢hennel)

17.25 30.75 J 2200 €0.00

f — — e e L L T T AT T 7000




9-23

EL.5300

1650 4JJ35__L

ENLTEET

ELAB.OO

I 8200

i

__Tailtacc chonnel  114.75

3150

=

Control gote

od

O
o

L)

MumclpaJ ait
Waler intoke

200 60.00

130.Q0

Lrrigation Intake

{ 1o BHI- BIN channet)

TYPICAL SECTION OF HEADRACE TUNNEL

190 360, 440

Supporte
cche ete

TYPICAL SECTION OF TAILRACE CHANNEL

500 400

600, 400 500 500

p ) _L"‘.---
£ y5
L

Penstock 5. _éd

IYPET

Fig- 9-6

WATER WAY PROFILE OF HYDRO
POWER STATION




9-24

SECTION

IM

A-A

12 00

il
7 J\OVer head Crane

po—et ety

Control
Foam

e

ot
W5

Penstock
0=175

E

EL 53.00___

L 5000 i

EL 4100

PLAN I
Under ground floor

Jet flow gote

Jer flow gate
tor woter supply

#050

£ of GAT |

_#150

e v ———] -

Toil roce
) 18500
MY v I T I -
A
] LI |
Y ! i Py ! 8
[ - W S — < R W ] . &
U ) U A 1 B
I T
1
it I I 3
I oy ! o
H 1 i1l i
K 1 My T 1
‘ T

il

22,00

i_;_T e

Qut 461 Gotes

#1.50

SECTION

e ————

7L

_

|

12,00

GL . EL 5300

32,00

g of Woter Tur bine

PLAN I

3200

l
|
|
1
)

.Ll&a/ o~

N —

!

7 -
Ve i bpe - -

EL.4 100
2
o
)
o
8
. o
Q ™~
o
— N
Fig. 97

POWER HOUSE







LS

(..

(%

}

9.-25

i

e L/_mnomr_a_c

L2 000

ACO0

- _PoLE

9L, -

SETTING[DEPTH d":\m .

MORE THAN | 600 WM =L NCRE}E 106
i =}

STANDARD STEEL POLE

BORONG LOE
SUB - STATION

NE ROST
INSULATOR . -

JENELATA RIVER

8IL| - BIL
POWER STATION

PROPOSED 30KV
TRANSMISSION LINE

Fig. 9-8

PROPOSED 30KV TRANSMISSION LINE




9-26

v

“ WG | dui voisstwsuody |
A L s/ | iwwdmb3 Sunpleusd
L] ! _
A W s/7 uswdinb3 g 3109
| !
! ,ﬁ 5/ |1Uuo® S36I5L | o
w W B INOY JMOG = T
Ll ! j3UUn,  900JPOON m—
{ “ v S/ : % SNOLu x
s s s _m V $/7 ubissp paiiniaQ
i S b
] m s/7 Apnis  Autiqisoag
i 3
BR=TE ST $/7 uoliDJiRdald
O_F.vuO_.k..v_o__h_v_.o_hv._O_L_..e.wo_.h#,oh.h#_o_h.#_
S3UHUOND Wil NIOM
1661 | 0661 | 6861 | 8861 | 1861 | 9861 | $86! | $86!

Fig. 9-9

CONSTRUCTION SCHEDULE FOR NYDRO POWER-




0o

10, ATTACHMENT



s

et -



()

SUMMARY AND PRINCIPAL FEATURES
OF

THE LOWER JENEBERANG RIVER FLOOD CONTROL PROJECT

CCTOBER 1980






My
ot

|

()

|

3.

4.

SUMMARY

[ U ——

" Iatroduction

© This report presents the results of the feasibility

gtudy on the Lover Jeneberang River Flood Control Project.

Bistory

Uijung Pandang clty has always suffered from flood danmpe

" due to a poor drainage system and to the Insufficient flou

capacity of the Jeneherang river. Under this sltodtlon, the
Government of the Republic of Indonesta requested the
Government of Japan to (ormulate a flood control and drailnage
improvement project.

In response to the request, Japan International Coopeca-

. tion Ageacy (JICA) dispatched a preliminary survey team to

Indonesia in February 1979. The preliminary survey team has
certified the necessity of flood control for the area,

Scope of Study
The scope of this study is as follous:

a. Formelation of an overall flood control and drainage
‘improvenent plan includiag the possibllity of pro-

viding reservoirs

b. Formulation of an uwrgent flood control and drainage
inprovement plan

Ca Prelimlnary desiga of urgent flood control and
drainage improvement faciiities.

Socio-economic Background

During a period of the Second Five-Year Developnent Plan
(Pelita 11) which commenced In the 1974/75 fiscal year, the
average annual growth rate redchcd to about 6,974,

The Third Five-Year Development Plan (?elita Il[) vas
formulated in the 1979/80 fiscal year. The annual increased
rate of GDP is expected to reach 6.5%. Per capita GDP is
estimted to tncrease by about 2&? durlng five years of the
Pelita 111,

In accordance with this poliey, varidus developnent plans
are proposed in Ujung Pandang city In order to establish a
development center for the eastern Indoneela. " ‘The population
of Ujung Pandaag ¢ity which covers most part of the pioject
area 1s estimated at 604,438 at the present time, ~According

.to the statistics, job seekers in South Sulawest Province

anount. to 3% approximately. Thése vho vork for 35 hours or
1qu in a week aécount for about 45%,



3.

Prolect Area

In the project area lie two rivers; namely, Jeneheraag
and Tallo. The Jeneberang river sometimeés inflicts Elood
damage on the project area. The Tallo viver has an {nsuf-
ficient flow capacity due to tidsl backuwater, though 1t serves
as a drainage river. The dralnage system consists of two
drainage channels, nelther of which have sufficient drainage
capacity durlng a flaod.

Under this situation, a reglonal developnent plan is now
golng on in the project area under the national policy., This
development plan is divided fnto three stages, the first and
second stages of which are to be conpleted ia 1935 and 2000
respectively.

Climate canditions in the project area are donminated by

the tropical monscons. The annual mean raiafall is estimated
at 4,000 mm and 2,800 mn in the nountalaocus area and low-lying
land respectively, The climate is divided into two prongunced
seasons; a ralny season and a dry season.

Jencberang River

The Jeneberang river with a catchment area of 727 kn?
flous in the hilly land down to the Kampill weir and goes down
in the low-lyfug land without a heavy meandering and pours
into the Makassar Stralt. The river-bed gradient is 1/1400
and 1/2100 in the upper aad léver reaches of the Sungguminasa
bridge respectively,

The river has partially dikes on the both sides. The
bankful flow capacities in the upper and lower reaches of the
Sungguninasa bridge are estimated at 600 m3/s and 1,000 md/s
respectively.

River-bed matecrials consist of gravels at BL14-Bili and
Kampiii and of fine sand at Sungguminasa.

The river provides 31,000 ha of agriculﬁural land with
irrigation water. However, it can irrigate only 3,500 ha of
paddy field during the dry season.

‘ Buring the flood in 1967, the right bhank collapsed at
9.5 K (above the Sungguminasa bridge) and at 3.0 K. Over-
topped water flowed into Ujung Pandang city and inflicted
flood damage on the city, .

Tallo River

The Tallo river, so-called tidal river, has a mean gra-
dient of 1/10,000 at Lts lover reaches and {ts catchment area
ts 417.3 km?, Tne tidal compartment extends moére than 10 kn
from the estuary., The Tallo river, meandering down to the
Makassar Strait, has partially low dikes, 0.5 m ~1.0 n in
hetght. 'I‘he flow capacity of the civer 15 so small-as 50 n3/s
and 150 m3/s in the upper aad lover reaches of the Talle
bridge respectively.

- {f -

e
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Inder Basin

The vater=-shed -boundary is the Jeneberang river {n the
south, the Tallo criver in the north and Ujung Pandang old
urban area in the uest.

Ihe 1nundation area s div{ded by the Panakkukaug steeet
fnto a clity-side arca and a mountain-side area. The lovest

land elevations of the city-side area and the mountatn-side
area are about 1.5 m and 0,3 m above M.S.L. respectively.

The - preseut drainage system {n the area COﬂbith of the
Pampang river, the Panampu and Silarijala channels, aad two
sluices along the Jeneberang river. ALl of those chaunels
have insufflcient flow capacities to mitigate tha flood
damage,

The biggest observed inundation, which corresponds to §-

. Year retuva pevriod, cccured ia January of 1976. The acea uvas

ponded for three days at the average inundatlon depth of &0
cm, or about 1.0 m at maximum, The Inundation area 1s esti-
mated at 35 km2 and the tnundation danage at 450 million
Ruplah, ‘

The Project
Overall Flood Control

‘An overall flood control system.COnsisting of flood
control of the Jeneberang river and of improving the dralnage
system wvas formulated in sphere of the preliminaly stage. The

flood control of the Jeneberang river comprises fiVer improve—
ment and dam construction plans.

Even after cﬁmpletion of the urgeat flood control pro-
ject, Ujung Pandang city is still vulnecable to Eload damage.
In the overall flood control, Jeneberang flood control should
be implemented prior to drainage tmprovement. The drainage

improvement should be conducted in accordance with repional
development.,

Jeneberang River Flood Control

. The flood dlséhafge of a 50~year retuvn period, 3,700m3fs,
is employed as the design flood to the overall fload coatrol
of the Jeneberaag river.

A discharge of 1,200 m3/s out of 3,700 nd/s is regulated

:By the Bii{-Bil{ impoundlng reservoir. and the rest, 2,500 mI/s

is confincd in the rtver channel.

1) River Improvemcnt

The proposed stretch to be 1mproved in this plan extends
approximately 20 kn from the estuary to the Kampili weir.

The proposed longlitudinal proflleé are 111;2?0 in the
upper reaches of the Sungpuminasa bridge and 1/1,900 In tts
lover reaches,

- iit -



Compound cross-secttion is employed for the blén. The
croas—sectlon has a low water channel with a £low capacity of
950 @ fs, which corresponds to . S—year veturn period.

River widths of the upper and lover reaches of the

Sungguminasa bridge are 265 m and 325 m vespectively. The
Sungpuninasa bridge is to be extended in length to accord with
the proposed new river uidth.

Riparian structures such as revetmentis, groynes. aad
groundsills, arve proposed in the plan to assure the stability
and safety of the proposed river chaanel. :

2) Dam and Reservolr

The proposed Bili-Bil{ danm site is located in the middie
reaches of the Jeneberang river, about 31 km from the estuary.
A rock-fill rype with a height of 65 n is employed for the
'Bili—Bili stte.

"~ The reservolr of Bi1i-Bili has a total 5torage capacity
of 320 x 105 nd and a total effective storage capacity of
262 x 106 n3,

A capacity of 24 x 106. 3 yi1l be allotted for flood
control, This volume will regulate 1,200 m3/s out of
2,750 m3/s at the dam site. The remaining capacity, 238 x
106 m3 can be used for wvater utilt?atlon purposes.

By using the stofage capacity of 238 X IO6 3, it is
possible ‘to utilize a discharge of 21 n3/s at Kampili site.
The estimated pouver to be generated will be approximately
75,000 MWH per annum. A power statlon will be equipped with
two generators with an output of 11,300 KW each,

A regulation pondage equipped vwith two gates uiil be
constructed at 4 kn dovin ‘to the proposed Bili-Bild dam site to
regulate the water volume. :

Drailnage System Improvement

The system without mechanical dralnage cannot be applied
to the overall plan, because the ninimun elevation of the
fnundation area 1is lower than the outlet vater stage of the

channel.

The optimum pumping capacity is 30 m3/3 in the second
developnent stage and 40 m 3/s 1n the third develapient. stage,
After the fnstallation of & pusiplng station with the optimunm
punping capacity, {t ts still unavoidable that many effects
will be submerged durfng a flood,

The drainage channels are designed to néet the pumping

capacity, The proposed dralnage channels have a vwidth ranging
from 6 m to 20 m,

- iy -
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The structure of the proposed statlon can accommodate 3

- punps uwith a capacity of 5 mjls each, For the second develop-

ment stage, O pumps will be installed,

The gates will be installed at Pannara and the Pampang
bridge to prevent reverse flov from the Tallo river.

Effectiveness of the OGverall Flood Control

The discharge of a 50-year return pertod floed will be
perfectly controlled by the Improved Jeneherang river channel
and by the proposed rescrvolir.

Irrigation for 31,000 ha In the ralny season will becone
stable. The frrigable area in the dry season will increase to
19,000 ha fron 3,500 ha, and also 2.5 crops will he possible
in a year.

- By using the discharge of {rrlgatlon vater, the powver
that could be generated is estimated to be 22,000 KW and its
generation 1s 75,000 MUH per annum,

The dralnage system proposed in the overall pian will he
effective as the project area is developed,

Urgent Flood Control

It takes a long time and costs a lot to realize the over-
all flood control. A flood control system is wrgently needed

for the project area. Based on the overall flond control, an
urgent flood control plan has been farmulated to nitigate the

flood damage. - The plaa is ¢omposed of the Jeneherang civer
laprovenent and of drainage system improvement.

Jeneberang River Improvement
The design flood is 2,500 @3/s at Kampili welr which

corresponds to lO-year veturn perfod.

The natucal buffer having a regulation capacity of

13x10% 3 15 located in the upper vreaches of the Sungguminésn
bridge.  ‘The design discharge of 2,500 m3/s'u111 be regulated

‘to 2,100 m3/s at the Sungguninasa bridge site,

: The proposed stretch extends about 9 kam from the
Sungguminasa brtdge to the estuary. Degipgn high-wvater stage
should aot exceed 2 m above the surcounding ground level., The
proposed alignment is designed in accordaace vith the existing
course to prevent a social problem derived from house eva-
cuation and land acquisttion. 1The river bed gradfent is
designed at 1/1,900. Although the river channel may have a
sufficient flow capacity by means of rafsing embankment, only

the lew-vater channol vill be prepared to stabtlize the chan-

nel against the lov—water discharge.
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Riparian structures such as revetment and groyne ace pro-
posed Lo assure the stabiltty and safety of the proposed river
channel,

Drainage System lmproVement

From the technical vieupoint, a natutal drainage system
is employed for the urgent plan, taking iato account the
topographical condition of the procht area.

The Panampu drainage channel uill he improved and the
Jongaya dralnage channel is neuly proposed in this project.
The Sinrijala drainage chauanel is only shaped to provide an
usual drainage. '

The pruposed Panampu channel uith a dralnage capacity of
30 m3/s in a maximum is 4.9 ka {n length and 15.5 m in videh,
The proposed Jongaya drainage channel, having a dralnage capa-
city of 30 nd/s in maximum is 7.3 ke In length and 17.5 u in
width, Revetment Ls prepared in the proposed channels.

Bridges over the Pananpu and binrijdla channels are
reneveds The road section which will cross the proposed
Jongaya channel wfll be replaced by new bridges. A gluice
gate 1s installed at L.0 km of the Sinrijala channel to
control the reverse flou from the aountaln-side area to the
city-side area'during a flood.

Effectivaness of the Urgent Flood Control

_ After Ehe completion of the urgent flood control, the
Jeneberasg river water will not flow into the praject area in
the flood belew a 10-year retuvrn period and the rainfall ia
the {nundation area will be iomediately drained through the
propesed channels. As a result, the inundation vater stage in
the city-side area lowvers to 1.87 m in M.5.L. in the flood of
a 5-year retorn perlod, and this means that the city-side acea
will be released from the damage caused by the Flood belou a

S-year retura period.

Evaluation for the Urgent Flood Control

The construction work includtng the design uork for the
urgent flood control 1s planned &o be carried out during the
period from 1981 to 1985, The construction plan is formulated
so that the flood control benefit Is brought about from 1986

after the completion of the nrgent plan.-

The economic constructton cost amounts to US$ 11. 90
nillion fn total, : . .

Fund requirements for the constructlon amount to
Uss 5,272,300 in forelgn currency portion and US§ 12,385,000
in domeatlc_qurrency portfon, provided that the construction
works are carried out on a contract basis,  If the works are
{mplemented on a force account basis, the fund requirewcnts
amounts to US§ 7,139,000 in foreign currency pertion and
Uss 12,335,000 in donestic currency portlon.

-y -



In the case that all the constraction cost is estimated
in local currvency (the foreign enginecring service is
exceptional), the fiund requlirements amount o USS 18,502,000
on the contract basig and to US$ 19,967,000 on the force

account basis. The caginecring service cost af US; 1,884,000
i3 included in the above two cases.

The annual cost necessary for operation, maintenance and
replacement of the facilities is estimated at US50.055
million.

The flood control henefit fs US$2.02 nillion per anaun.
The internal cate of return of the project ts 13,2%,

The seusitt#tty analysis indicates that the project main-
tains a relatlvely high intcrnal gate of returs of about F2.17
for the case of 10% increase in the construction cost and

about 12,2% for the case of the completion of the first stage
reglonal developament plan in 1990,

- il -



i,

1.1

PRINCIPAL FEATURES OF THE PROJECT

Project Features

Overall Fiood Contral Project

River Improvement

Standard project flood

Design flood

Stretch to be inproved

Sungguninasa bridge

Groundsill

Revetment

Groyne

Sluice
Land acquisition

Houge evacuatlon

Bi1i-Bili Dam and Reservoir

Catchment area
Surface area
Dann height

Pan volume

Type of dan

Total effective storage

capacity

Ef fective sterage capacity

for fleod control

2,750 m3!s at the proposed
Bilt-Bili dan

3,700 m3/s_ét Kamp{li welr
and Sungguminasa bridge

2,500 n3/s at Kanpill weir
and Sugpuminasa bridge

20 kn from the estuary to
Kamplll welr

Expanded to 267 m

1 place at 30 » downstreanm
of Sungguminasa bridge

tl.1 km long

86 places, 4.3 km long in
total

15 places
70 ha

220 hauses

384.4 kn?

16.5 km?
65 m
3.0 x 106 3

Rockfill, central core type

262 x 106 3

24 X 105 n3, 1,200 nY/e
peak discharge cut

- viil -
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Ef fective étorage capacity
for water utiilization

Uttlizable water
Iyrigable avea

Pover station

Annnal energy butput

Regulation pondége

Sabo dan
Road relocation
Land acquisition

House evacuatlon

Drainage System Impravement

Pumping station

Drainage capacity

Dralnage channel

Sluice
Land acquistition

House evacuation

Urgent‘Flhod Contral Project

River lmprovement .

Deéign flood

233 x 106 3

21 m3/s at the Ranmpill welr
25,000 ha Increase in tetal

2 units x 11,000 KW each with
vertical shaft Kaplan turbines

75,000 MW

1.2 x 106 53 4, regnlatton
capacity

3 places
15 kn
1,400 ha

550 housecs

6 units x 5 n3/s of puaping
capaclty at the second stage,
8 units x 5 mI/s of capacity
at the third stage

30 m3/s at the second stage,
40 m3/s at the third stage

4.3 ko long along the Pampang
river at the second stape,
16,9 km long at the third
stage,

2 places at Pannara and at the
proposed punplag station site

30 ha In the second and the
third stage area

20 houses {n the second and
the thied stage avea

2,500 m3!s at the Kanpill welr,

.'2 100 n¥/s at the Sungguninasa

- ix -
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Stretch to be iwmproved
Natural buffer

Revetment

Groyne

Sluice

Drainage ditch
Land acquisition

House evacuation

Drainage System lmprovement

Panampu channel
Jongaya chaanel

Sinrijala channel

51luice
Bridge
Land acquiSltton

House evacuatlon

9 kn-down~steean of
Sungguminasa bridge

1 place, 13 x 106 43 of
regulation capacity '

5.7 kn long
23 places, 1 knm loqg in total
3 places

2.8 kn long

5 ha

60 houses

4.9 ki loag, 15,3 m wide 1n
maxinum, 30 mjls in drainage
capacity

7.3 km long, 17 5 km:wide in
maxioum, 30 n Is in drainage
capacity

Shaping of the channel, 2.3 ko
long

1 place at Panakkukang road
22 places
15 ha

370 houses

Cost and Benefit of_Urgent Flood Control Project

Rupiah and Yen are convérted to US Dollar at the exchange
rates of Rp. 625 = USS 1 and Y 250 = USS 1.,

Economic Cost

Unit: x 103 usg

Forelgn Local
Item ~ Currency Currency - Total
River Improvement 2,757 3,472 6,229
Bfainagc Improvenment 1,606 45,067 5,673
Totat 4,363 7,539 11,902

sl
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2.2

Fund Requirement

The fund requiremeats are estimated at the escalation
rates of 7% for farelgn currency and of 10 for local

currency.

a) Estimation on a contract basis in both Eorelgn and local

curvencles
Untt: x163 Uss
Foreign locatl
Item Currency Currency Total
River Improvement 3,679 5,905 9,584
Dratnage Improvement 2,044 6,480 8,524
Total 5,723 12, 385 13,108

b) Estimation on a contract basis all in local currency
except for engineering services cost

Untet: x103 ysg

Foreign Local
Lten Curreny Currency Total .
River Improvenent 1,211 8,646 9,857
Drainage Ilmprovement 673 1,972 8,645
Total 1,334 16,618 18,502

c) Estimation on a force account basis i{n both foreign and

local currencies

Untt: x103 ysg

Forelgn Local
Lten Curreny Currency  Total .
River Improvement 4,849 5,906 10,755
Dralnage Improvement 2,290 6,479 8,769
Total 7,139 12,385 19,524

d) Estimation on a.force account basis all {n lécal curteacy
except for englneering services cost

Unte: x103 Uss

Foreign Local
Item Currency Currency Total
River Improvement 1,211 9,841 t1,052
Dralnage Improvement 673 8,242 8,915
Total 1,884 18,083 19,967

~xt -



2.3 Benefit
Annual flood control benefit . U8$2,02 willion

Internal rate of return 13.2%

e xil -
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