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~ Current Urban Gas System Status



5. Current Urban Gas System Status

5.1 Urban Gas Network and Supply - Existing
5.1.1 Gas Supply in West Java

On Java Island, gas fields are located both on-shore and off-shore and are exploited for
domestic use by Pertamina and PSCs (Product Sharing Contractors). - According to
Pertamina’s daily production report published in J'muary 1996, the cureent production
plan is as follows : :

Tabte 5:1-1 ~ Production Plan for West Java (January; 1996)

Type Producu.on Main Gas Ficlds
| (MMSCFD) .
" Onshore 153 - | Cicauh, Pasirjadi,' Cemara
Offshore | 555 Parigi, ARCO
Total 708

Source ; Pertaminag, 1996

Among offshore production 555 MMSCFD 260 MMSCED is ulitized for elcctrlc pm\er
generation by PLN. Compared to offshore gas fi fields, the scale of onshore gas fields in
West Java is small and more than 75% of natural gas is preduced at offshore fields.

- According to the supply forecast plan releascd in 1995, 13 projects are planned in West
- Java. Among these, projects in Kab. Purwakarta (Pasirjadi gas ‘field) and Subang -
: '{Sub’mg gas field) are mlponanl since they : 'arc close to the industrial area wheré a large
- of gas demand is expected. Also offshore gas fietds cxplo:tcd by PSCs such as ARCO

and Maxus are cxpected to increase the supply

~ The amoun_l of gas producnon forccast in ca_ch year fniWesi Java is shown in Fig. 5-1-1. |

-As Fig. 5-1-1 shows, the gas production in the West Java area will increase until the

year 2000 and after that will begin to decrease.  If new gas fields are not found in West
lava, it may be necessary to transport gas from other gas ficlds such as Souih Sumatra
or Jast Java in order to respond o the rapldI) mcrcasmg gas (iemand



. Fig. 5-1-1  Gas Production Forccast in West Java
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5.1.2 Gas Transmission in West Java

Pertamina’s transmission line is the most important for natural gas transmission in West
Java, '

The Wcsl Java transmission system connects gas fi f'clds on the east side of Jakarta and in

the demand areas in Jakarla and Cllegon as shown in Fig. 5-1-2." The main line of the

system is 218 kin long, 24 inches in diameter, with 3 compressor: stations.  The
- compressor stations are located at Citamaya, Tegal Gede and Bitung.  The Cilamaya
compresser sation is the siarling point of this pipeline and gases produced offshore and
cast of Cilamaya are channctled to this station. - The system was completed i in 1976,
" The capacity of!he maln line is 250 MMSCFD

'i'hc 6pcra:ling prchilrc of the s'ys_tcini is _lO to 26 bar alt'holjg'li the design pressure of the
pipeline is 40 bar " The section length and main users of the system are shown in Table -

5-1-2,

Table 5-1-2  Length and Uscrs of West Java Pipeline

24 inch X 66 km, | Fertilizer Plant (64.3)

t | Citamaya- Tegal Gede | # S0
S : | iRinch X 86 kin

ND'. Section - 1 : =Pi|)éli!1c 3 Main Users (MMSCFD)

2 | . Tegal Gede - Bitung : _ )
j : : - 10inch X 27 km [(89.0), Cement Plants (23.2)

24inch X 78 km, | IPP (30.0), PGN Jakarta/Bogor

3 Bitung - Cilegon 24 inch X78km | Steel Plants (140.4)

'Source : Pertamina
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The main users of gas from this ling are PGN, an IPP (Cikarang Listrindo) and large
factorics stich as cement plants (Jndocement etc.), a fertilizer plant (Pupuk Kujang) and
a steel mill (Krakatau Steel).  Krakatau Steel is the biggest user which consumes about
140 MMSCFD of gas (55% of the pipeline capacity).

The flow rate of the system secems to reach capacity.  As shown in Fig. 5-1-2, an 18
‘inch pipeline is installed parallel to the main 24 inch pipeline. This line was
consiructed mainly for transmitting gas to Cikarang Listrindo because the capacity of
the main 24 inch line was not suflicient 1o cope with the demand.

Fig. 5-1-3 shows the inlet and outlet pressure at the PGN Tegal Gede offtake slation.
© As the graph shows, the inlet pressure at Tegal Gede is often lower than 10 bar while 10

* bar is the minimum requirement for PGN’s system.

Fig. 5-1-3 Daily Average Pressure at Tegal Gede Station
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Although the demand in this arca is growing, supply and transmission capaéiiy is
insufficient. In order to rectify this situation, it wilt be necessary for onshore gas ficlds
near demand areas such as Subang gas reserve to be developed as soon as possible.

Also it is recommended that gas from South Sumatra be utilized efixc;cntly Currently

Cilcgon is the terminus of the system and biggest user of the system is located there.
However, once gas from South Sumatra is introduced, the West Java area will have two
gas sourccs both from the east and the west and the load of the sy slcm will be scattered.
T hlS w;li make it easier to develop gas demand in West Java :

)
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5. 1.3 Gas Distribution Sfatus -

The distribution system in the PGN Jakarta Branch area consists of 3 networks : (1) a
high pressure network (design pressure 16 bar, partially 50 bar), (2) a medium pressure
nelwork {design pressure 4 bar), and (3) a low pressure network {design pressure 300
mml1,0). Among these 3 networks, the high pressure network is the most widely
developed compared to others.  The high pressure network covers from Kab. Tange-
rang to Kab. Karawang whercas the other two networks are installed over a limited area,
mamly downtown Jakaita.

The high pressure network is used for distributing gas to large industrial customers and
regulators for the medium and low pressure networks. ~ The network in PGN Jakarta

Branch is shown in Fig. 5-1-4.

Fig. 5-1-4 High Pressure Network in PGN Jakarta Branch
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The high pressure network receives gas from 6 offtake stations ; T cgal'che; Cinanggis,
Serpong, Bitung, Muara Karang and Walahar, Al ofltake stationis' except Muara
Karang are located on Pertamina’s West-Java transmission line while Tegal Gede and
Bitung offtake slations are adjacent to Pertamina’s booster stations. - The Muara
Karang station seceives gas directly from PSC ARCO’ offshore gas reserves located to



the north of Jakarta.  The high pressure network connects all of the offtake stations
except for Walahar,

Within the high pressure network, the pipeline between Tegal Gede and Bekasi M/S
~ (Metering Station) is of ANSI 300 specification and directly connected to Pertamina’s
line without a regulator. However, the gas is taken from the upstream of the Tegal
Gede booster and the operation pressure is below 15 bar.  The design pressure of the
remaining hlgh pressure network is 16 bar (ANSI 150) and the current operation

pressure is lower than 10 bar.  The typical supply from the offtake stations are shown
in Fig. 5-1-5,

~ According to Fig. 5-1-5, the supply from ofllake stations lot:e_ile’d' at the suburban arcas
of Jakarta such as Tegal Gede, Serpong and Bitung is cqual to er larger than that from
Muara Karang from which gas is supplied to the downtown Jakarta. This means that

demand concentrates more at the cast and west edge of the system than at the center of
the system.

Fig.‘S-I-S _Avcrage Supply from Each Offtake Station
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Accordmg to the resulls of network analysis, the west part of the high pressure netwaork
is weak compared to other parts of thé system (Fig. 5-1-6). This is because the
pipeline which connects Bitung ofllake station and 16 inch main loop pipclines is only
8 inches in diameter and the capacity is limited.  Also the size of the pipe from Tepal
Gede and Cimanggis staticns is less than or equal to 12 inches. A small diameter
pipelinie dircctly connccled to offiake slation often causes a large pressure drop. It

may be necessary to increase the capacily of the pipé if demand increases mpndly in the
arcas that these offlake stationis cover.
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The medium and low pressure networks are located in downtown Jakatta and are used
for disiributing gas to residential and small commercial customers.  Since PGN makes
an effort mainly to develop industrial demand, the extension of medium or low pressure
network is not large compared to the high pressure network. The low pressure
netwaork was established about 100 ycars ago and has problems with gas leakage.

system is currently under repair.

S.1.4 Facilities
Fig. 5-1-7 shows the pipeline length of PGN Jakarta Branch.

Fig. 5-1-7 Pij)ciille Leagth of PGN Jakarta Branch

: .Source I’CN 1996

As Fig. 5-1-7 shows, the ienglh of the high and medium pressure plpclmes is more than
3 times longer than that of the low pressure plpelmc The total length of the plpelmcs '

is 451 k.

Fig. 5-1-8 Share of Pipe Materials
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Fig. 5-1-8 shows the matetials of the pipelines. 68% of the pipes are made of welded
steel and 20% are made of polycthylenc. The remaining 12% are made of cast iron,
ductile iron and threaded steel which are the target of rehabilitation plans. - Currently
PGN uses only welded steel and polyethylene pipes for new pipeling construction.
After PGN completes the rehabilitation progeam, the safety level of the distribution

- system is expected to improve sharply.

Table 5-1-3 shows the number of regulators installed in the PGN Jakarta Branch area.
The table verifies that most of PGN’s customers are industrial.

Table 5-1-3 Numbcl of chuhlors in PGN J‘!karla Branch f\rca

Classification OperalionlArea Operation H Avea| Tolal
Offtake Station 3 ' 3 6
Industrial Use 128 38 216
Commercial Use 6 23 29
CNG 4 1 5
- |District Regulator 9 21 30
Total © 150 136 286

Sourée : PGN

© 5.1.5 Distribution Contyol and Facilityr Maintenanee

" In order 1o dlslnbute gas safely, stcadlly and economically to cuslomcrs d:stnbulmn_
- control and famllty malnlcnancc are lmponan! :

- In the case of the PGN Jakarta Branch, gas: dis{nbutlon is controlled by mzmually

changmg the outlet pressure at oﬂ‘lake statlons in accordance with the ﬂuc{uallon of
demand. * In order to maintain stable distribution to customers, it is neccssqry to keep
outlet pressure al offtake stations stab!c However, it is sometimes very difficull to

" keep’ the stable outlet pressure smcc the arriving pressure at some ofltake slations
" becomes lower than 10 bar. - Fig. 5-1-9 and Fig. 5-1-10 show the inlet pressure (Pin)

and the outlet presaurc (Poui) from Clmanggls and Serpong ofﬂa!\e stalions

: rcspcctwely

- From the graphs we understaiid ihal lhe outlel prcssure from Serpong offlake station

becomes lower than usual when the inlet pressure at the station is lower than-10 bar, as
on September 3 and 17, although the outlet pressure from Cimanggis was kcpt stable ©
since the inlet pressures were always higher than 15 bar. :



"Fig. 5-1-9  Daily Average Inlet and Outlet Pressures at Cimanggis Station
(Pin : inlet pressure at station ; Pout : outlet pressure from station)
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lqg -1-10  Daily Average Inlet and Qutlet Prcssurcs at Selpong Station
(Pin : inlet pressuse at station ; Pout : owtiet pressure from station)
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© As Fig. 5-1-11 shows, there exists a tendency for the arciving pressure to reinaiti below
10 bar for some hours, oitce it has droppcd to that level. ~ According to the resuits of a
hearmg, a manual bypass operation is sometimes exccuted at Serpong Station,  Since
the arriving pressure at Serpong station depends on discharge pressure from Pertamina’s

- Tegal Gede booster station, it is recommended that PGN keep a good comunication
with Pertamina and let lhcm know the current pressuge al Serpong se that Pertamina
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risc the discharge pressure from the booster station.

Fig. 5-1-11  Example of ITourly Intet and Qutlet Pressures at Serpong Station
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- At PGN’s ofltake stations, staff are working 24 hours in order to record disl,tibulibnﬁ

data such as flow rate, pressure, and temperature and also to control the outlet pressure.
However, it is also necessary to monitor distribution pressures at places other than

- offtake stations to maintain a sound distribution. In ordinary distribution systems, self-

recording pressure gauges are set up at the inlet and outlet of district rc;,ulatorb so that

- We can review the distribution pressures after withdrawing recording charts. Although

PGN does not have pressure recordcrs installed, it is recommended that this be done.

As for f"iClhty imaintenance, lhe followmg ttcms “are zmporhnt : leak detection

* surveillance, anti-corrosion control, preventive maintenance of regulators and valves,
and the protcchon of facilitics from third party activities. - Although PGN admlmslralcs B
“these items, the organization which conirols third party activities ~should be

strengthened in order to avoid accidents, as a subway system will be construolcd in the
near future,
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5.2 Gas L.oad Fluciuations

5.2.1 Gas Elow ¥luctuations

‘Survey on gas flow fluctuation is important for network design because pipelines are
~designed using the scale of cubic mieter per fionr while the gas demand is usually
estimated by the scale of cabic meter per year or month. - If fluctuation is very large, it
is necessary to introduce a conversion factor when we calculate the hourly pipeline load
from the estimated demand instead of merely dividing the demand estimated by hours.

“In order to investigate seasonal fluctuation, monthly gas supplics from January 1995 to
© August 1996 were studied.  The result is shown in Fig. 5-2-1.

Fig. 5-2-1  Monthly Supply to PGN Jakarta Branch
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As the above gfaph shows, supply increases gradually month by month. This is the
result of sales activitics.  Compared with other months, supply in February and March
i rather small.  This is mainly because of Ramadan:' From the graph, we can
conclude that the scasonal fluctuation is not large cxccpt in the period of Ramadan

~ In order to lmesugalc the dally and hourly f]uctuauons log data at omakc stations is
reviewed. | The supply from 6 offtake stations, ‘Tegal Gede, ‘Cimanggis, Serpong,
Muata Karang, Bitung and Walahat, is added and the daily fluctuation of supply is
investigated as shown in Fig. $- 2 2.
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l*lg 5-2-2 Daily Supply to PGN Jakarla Branch
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" Although the supply on Sundays is api to be smaller than on other days as lh_c' figure
shows, daily supply on the whole does not fluctuate greatly.: In order to evaluate the
_ ~ magnitude of fluctuation, we rearranged the order from the blggest to the smallest and.
? © constracted a duration curve. (Fig. 5-2-3) - :

Fig. 5-2-3 Duralion Cnrvc: Drawi from Supply in'Scpt_cm.bér 1996

100¥  fmimcmmiote e

"‘“—-—-h_m-m
80% - A‘f"‘ffage(%n?%) """ Aclual Supply
o : , .
B 60%
Ly
7 : A
G
B 0% |
& 1

. 0% _ _J_LI_IL;L;[_LJ_J.._l_I:_l_l_l_L.LJ__iﬁLJ_JT.]__lJ_.lJ_!T_L, .
' - Number of Days (Tolal 30days)

Source : J!(,A 1 ean

From Fig. 5-2-3, we wnderstand that the avérage daily supply is 93.7% of that on the
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maximum day and cven on the minimum day, supply is more than 80% of the
maximum supply. - This means that the usage ratio of facilitics is very high.

In order to review hourly fluctuation, hourly supply to PGN Jakarta Branch from
September 23 (Monday) to 29 (Sunday) was also surveyed and the results are shown in
Fig. 5-2-4 and Fig. 5-2-5. (In this survey, supply from Watahar is not included since
“hourly data is not available at Walahar.)

Fig. 5-2-4  Hourly Supply to PGN Jakarta Branch
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 Fig. 5~2'~:5 Duration Curve Drawn from Hourly Supply Data
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From Fig. 5-2-4 and Fig. 5-2-5, we understand that the hourly supply does not fluctuate
much either. This is because the most of the customers in PGN Jakarta Branch are
industrial and most of them use gas 24 hours constantly. '

5.2.2 Demand Fluctuations in the Residential Sector

The hourly load fluctuation should not be neglected after the number of customers in

- residential sector increases because customers in the residential sector use gas

intermittently and the consumplion of gas concentrates at certain times.  In order to

clarify the actual gas usage in the residential scetor of PGN quantitatively, load sury cys

were conducted during the second field work with the great cooperation of PGN stall.
The load survey for residential customers was conducted in the following manner: |

(1) By Changing a custemer’s gas mecter to a “load survey gas meter” which
dispatches
pulses in response to the amount of gas used. ~ Also set a data logger which o
reccives and stores the pulse data from the load survey meter. -
{2) Recording the usage data for certain weeks. : :
(3) Withdrawing the recorded data and change the gas mefer to lhc orl gmal one.

We made a load survey program targehng rcsulentlal customers and ﬂlc actual gas
usage of 7 customers were surveyed. 'l ablc 5-2-1 lists the ’oad survey cuslomcm and

" their characteristics.

“Table ﬁ 2 1 Load Survey Cuslomcrs

No | - Duration of Survey (1996) .Gas Cons“umplion: © Purpose of
1 Starting Date | Ending Date () | Gas Usage
1 | October2 | October23  588(2.80) | | Cooking
2 | October2 | October 23 2450117 Cooking
3 | October I | October 24 _13.1(0.57) Cooking
4} October 1 | October 24 393 (L7H) Cooking
5 | October23 | November 12| . 24.2(1.21) - [Cooking & Shower
6 | October23 | November 12 245(1.22) . | . Cooking
7 | October24 | November 11| : 47.8(265) - | Cooking

* ) shows average daily comunlpll(}n
Source : JICA Team
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The maximum, average and minimum of the daily gas consumption of these customers
are shown in Fig. 5-2-6.

I‘lg 5-2-6 Daily Gas Consumpllon of Each Customel
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From the figure, we undcrsland that average consmnptlon is less than 4 m *Iday and the

maximum is also less than 4 m’ *day except for customer No. 7. “According to the

hearings conducted during the load survey, No. 1 and No. 7 customers somelimes
“cooked foods not only for their own use but also for sefling.  This makes the gas
consumption of these customers rather high compared to other customers. : @

- Fig. 5-2-7 to Fig. '5-2-13 show the proﬁles of each customcr s consumptmn on the day
- when cach daily gas consumpnon was ihe maximum,’

Fig. §-2- 7_ Proﬁl_e”of Daily Gas Consumplidn'(Custmiler' No.1)
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. 5-2-9 Proﬁlg of Daily Gas Consumption (Customer No.3)
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Fig. 5-2-11__ Profile of Daily Gas Consumiption (Customer No. 5)

O t;

500 -
400 -
300

Gas Consumption (liter/h)

200 = =
O J_HJ_—._.-_-_LJ Ll._l..._‘; ! . JUNY SN N N I {0 )

< [ L] L) [ L3

8 8 8 8 8 S 8 8 &

<O C‘l <3 \O ’ OO o™ =¥ O (=]

— — e ——

Time

Source JICA Temn

__Fig.5-2-12_ Profile of Daily Gas Consumption (Customer No. 6)

|
oo b

Gas Consumption (litez/h)

| Som ce + JICA Team

hg 5-2- i3 Pr(_)l“k' of Daliy Gas Consumpilon (Customcr No.7)

e ,,—
2000 5
1500 U
1000 |

Gas Consumption (Hter/h)

- Source : JICA Team

5-18



From these graphs, we sce the following characteristics :

{1) Gas consumption patterns widely differ from customer to custoiner.

{2) Except for customer No. 7, the maximum gas consumption is less than 0.75 m’/h.
{As mentioned befere, customer No. 7 uses gas not only for own usc, but also for
preparing food for setling.  No. 7 customer can be regarded as a small commercial
customer.)

In order to study the actual gas consumption status quantitatively, we arranged the load

survey data and made a database which consists of every 15 minute gas consumption
~ data.  The structure of the database is shown in Table 5-2-2 and Table 5-2-3.

Table 5-2-2.  Structure of 15 Minute Gas Consumptién Data Basc

DataNo. | 1 =l ag | - [ | o 137
No. Time Customer No. | Customer No. 7
Day1| - Ipaym| - [Day1| = IDayn,
0:00-0:15 ' : 2 :
2 '0:15-0':30
96 123:45-24:00

.S‘ource JICA Team

: ’I‘ablé 5-:2-3: Data Number Corresponding to Each Customer |

_ Customer 1 |2 3 4 | s 6 7.
No.ofDays | 18 | 20 | 22 | 22 9| 19 |17
_DataNo. | 1-18 | 19-38 | 39-60 | 61-82 | 83-101 | 102-120| 121-137 -

Source P JICA Team

As Shown in Table 5-2-2, the databas¢ contains 96( 4 X 24)X 137 = 13,152 data entries
~in tofal and every cell in the database represents gas consumphon in the corrcspondmg
~ day’s 15 minuie by liter/hotir units. - :

: Using the database, we {irst estimated the time of peak use by residential custoﬂitrs by
calculating the average gas consumptlon of the 137 15- mmutc entr ies. ‘The result is
~ shown in Fig. 5-2-14, o

From Fig. 5-2-14, we find the following characteristics :

519



(1) The peak time of gas in the residential sector is carly in the moming ( 5:45 - 6:45). -
{2) Gas is continvously used excepl in the middle of the night although the amount of
gas consumption in the day time is about half of that in the peak time.

I‘lg 5- 2 14 Avcrage Gas Consumphon Every 15 Mmutes

Average Consumption

Time -

Source : JICA Feam

A
Sccondly we rewe\\cd the maximum  gas consumphon flow rate of each custorer.
- The results are shown in Fig. 5- 2-15.
_ Iﬂg 4—2—15 -Distribulion 0f‘Gas‘CanSumptioh in Each Customer
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I ~¢~No.i
P —a—No.2
’é ‘ : —+-No.3
e —*—No.4
8 a0 %~ No.
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e ‘ ‘ HE & FE - : ; : T . s
§ . d- ? —o— NOG
B ) ARy A RS S NI S — i “*j_N__?_Z . %
S0 200 ¢ 400 600 800 1000 | | |
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From Fig. 5-2-15, we undefstand that the gas consumption rate of a residential customer
seldom exceeds 0.60 m*h except for customers No. 5 and No. 7. Ilere, customer No.
5 uses gas not only for cooking but also for showers. - Also the customer No. 7 has
morc gas appliances than ordinary customers. Therefore, if we farget standard
residential customers who have only one table top cooker, 0.60 m’/h is suitable as the
design load of one customer,

5.2.3 Simwltancous Consumption Ratio for Residential Customers

When we design a distribution system for a group of residential customers, it is
necessary to eslimate the pipeline toad as a whole. © Suppose there exists a group of #
housing units which use the same type of gas appliances with the input of ¢ [m*/hj.
Then, the total load of the group is usually smaller than n x ¢ since all customers do not
necessarily use gas at the same time.  Using the simultancous consumption ratio Y, we
can express the total load of n customers as gx nx Y and the load per customer as
qx Y. : ' ‘ '

Using the slatistic theory discussed in the Appendix, the simultaneous consumption
ratio Y can be induced from binomial distribution and normal distribution functions.
The values of Y obtained from the load survey data are shown in Fig. 5-2-16. These

~ values are used for estimating residential customer loads in the Master Plan and the

Feasibility Study.

Fig.: 5-2-16- Simulaneous Consumption Ratio for Residential Custoniers
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5.3 Gas Network Expansion Pian

PGN has the network expansion plan of both the transmission system and the
‘distribution sysiem.  As for the transmission line, PGN is currently preparing 2
projects, Central Sumatra Project and South Sumaltra Project.

The main line of the Central Sumatra Project transmits gas from Gerisk to Duri and a
branch line extends from Jainbi to Batam Island. Currently this project is it (he stage
of contractor bid and selection and is expected to be completed at the end of Seplember
1998.  As for the section between Gerisk and Duri, PGN only transmits gas for Caltex
and receives a toll fee.  After the completion, the line is expected to contribute to the
dovelopment of small and medium size gas reserves along the fine. As for the branch
line, PGN buys gas at Jambi from Pertamina and sells to PGN’s customers in Batam
Island where large indusirial estates exist.  This project is supported by ADB, JEXIM
and other investors, : |

The South Sumatra Project aims at responding to the rapid gas demand increase in West

Java. - Originally this project consisted of 3 parts ; (1) gas reserve development, (2) a
370 kin transmission pipeline, and (3) the high pressure distribution system. But the

~ first part was eliminated from the project and currently the project consists of the
- transmissioi line and the distribution system.

Construction work on the transmission
~ line will start from December *1998 and will be completed in September 2000.
Opcrahon is expected to begin in November 2000 The South Sumatra Project is
ﬁnancmlly supported by The World Bank. :

As for the dlsmbnllon plpchnc PGN has bcen studymg several optmns for developmg
industrial gas demand in West Java,
amount of gas demand to be deve!opcd and the pipe length to be instatled in a casc of
500 MMSCFD demand and ANSI 150 system,

Table 5-3-1  PGN’s Woest Java Plpclme Fxpansmn Plan
(500 MMSCFD and ANSI 150 Case) '

- Among these options, Table '5-3-1 shows the

No| Area | Demand Number of Customers Length Cost
(MmscED) | Factories |Industrial Estate]|  (km) . (31,000}
| |centrat] - 189 | 325 5 16250 | 13287
2 [ west| 94 | e0. | 16 | 11050 | 30,893
'3‘ Bast | 215 56 s 128250 | 30,409
 iTotal | 498 faa A6 £ 256.550 | 74,589

__ .Sourcc PGN

‘This master plan is synchronized with the construction of the transmission line from
~ South Sumatra and gas demand development activities have already started.
shows the outline of the distribution pipeline expansion plan.

Fig. 5-3-1
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5.4 Rehabilitation Staius and Essues

In downtown Jakarta, PGN has old pipelincs which have caused gas leakage. PGN
began low pressure system rehabilitation in 1990 in order to reduce unaccounted-for gas
and to maintain safety. In the rehabilitation program, isolated sectors are established
by cutting off old pipelines from “existing ‘live’ pipelines.  According to the
rehabilitation plan, more than 30 sectors have been prepared.  Among these sectors, 29
sectors are already finished or are being worked on now.{Fig. 5-4-2) 1In 1996, 45 km
of pipeline will be reconstrucied.  Next year 4 sectors are planned for sehabilitation.

Fig. 5:4-1 shows the change of unaccounted-for gas from January 1995. It seems that
“unaccounted-for gas is decreasing as the rehabilitation plan progresses.

Fig. S-4-1 Deccerease of Unaccounted-for Gas
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Source : PGN, 1996

An issue of rehabilitation is that the number of customers who use gas from the
rchabilitated new pipeline is smail.  For example, two sectors in Operation I of Jakartd
branch will be planned for rehabilitation next year. - However, the pipeline length per
customer is more than 80m. It is recommended to. make an effort for the sales
promotion to residential customers who do not use natural gas at the' time ‘of
“rehabilitation. o .




Fig. 5-4-2 Progress of Pipeline Rehabifitation Plan
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5.5 Pipeline Costs

The unit price for construction work to be used for estimaling the gas pipeline
construction cost in the current development and investigation was calculated on the
basis of the amount which was given by PGN.

- Amongst the items of construction material, import items are few and limited to gas
pressure regulators, gas meters, polycthylene pipes, electro- fusion fittings, ete. - PGN
has recently imported polyethylene lining steel pipes from the Republic of Korea and
adopted for high-pressure trunk pipelines.  Since polyethylene lining pipes are not
manufactured in Indonesia, it is inevitable to rely upon importation if their application
isintended. Howcver, their application for the present purpose is not due to the resulls
of pursuing specifically the quality from the viewpoint of carrosion protection, but to
the price of pol)elhylcne lining pipes which is lower than that of asphalt lining pipes

made in Indonesia.  Under the circumstances, it seems unlikely that polyclhylcnc_

- lining pipes will contmuc to be imported.
5.5.1 Conslruchon Cost ofthe Distribution Network

Two dcpanmenls of PGN manage the conslrucllon cost of plpclmes One is the Material
Department and the other is the Construction Depaitment. The JICA Team has
- obtained mformauon on - the cost of materials from PGN as in Table 5- 5 1"and
Appendix. - Since the costs in: different years were “inctuded in that data,’ it was
corrected to the year of 1996 by the Tcam Furthermore, the Team added certain
business profils of the construction compamcs ‘Costs of cons{ructlon work for special
- pipelines such as bridge plpcs are estimated separatcly

5.5.2 (Tonstruclion CoSl of Iuﬂo‘ot Pipcs :

Branches of PGN have lhe data of the construction cost of indoor plpes Standard

“construction cost of mdoor pipes was calculated froni the quotatton submitted to
“customers by the Jakarta Branch. Table 5-5-2 shows the unit price for the construction

of indoor pipes. - As the costs estimated by conlractors vary depending upon confractor
“and site, average values are used for calculations,




Table 5-5-1 Pipeline Network Coastruction Costs

Pipcline/Facility Cosi{Rp/m
Materials Skre Note Total Cost Material | Construction | Supervising
usnit
Steel Pips 16inch  |moce thaa 1Gbar 426000 185,000 §70,000 71,060
12 inch 317,060 113,000 149,000 53,000
1Qinch 208.000 92 60O 134,000 45,000
8inch _ 221,000 66,000 H$.060 37.000] -
Stez] Pipe 16inch  [4-10 bar 335,000 H8000] 136,000 71,000
F2 inch _ 264,200 92,000 19200 53.000
0 inch 223,400 73.660 104 300 45 000
8 inch 184,200 52 500 91400] 7 37.000
Polyetliy kene Pips 180 ¢ | A bar 191,000 4B 000 - 93,000 30,000
123 num 1360000 24000 79,080 33 000
90 min 101,000 £4,000 64,000 23,000
63 min 84,000} 8,000 38 000 18,000
: 32 mm 24,000 4,600 15,000 5,000
Gas Metec 1000M3/MIG250 4 13,862,000] 13,862,000 :
{(Mcdivm Pressure)  1500M3/h [(GE00 3" 11,327,000] 11,327,000
IGas Meter G6.0 10m3/h 315,000 815,000
lLow Pressure) G40 6m3h 276,000] 276,000
- G235 4m3/h 255000 235,000
Gl6 2.5m3M 76,000 76,000

. Sonrce: PGN, Analyses by JICA Team

Table 5-5-2 Indoor Pipe Constriiction Costs

‘ Materials Size Note * Construction
g‘ ’ : Cost
o ; 0 (Rpfm)
Steel Pipe | 150mmn | 200mm - |~ 50,000
oo H2a o
100mm | - 40,000 -
-~ 50mm 26,000
- 25mny -+ 24,000
- 32mm 220,000
13mm 20,000 -

* Source = PGN, Analyses by JICA Team
5.5.3. - Scope of Burden of Gas l‘i;)clicic Cost on Customers

~ In principle, cuslonilers must bear the initial cost of pipciincs-wil:hin the sile according
to the PGN Standard.  However, PGN is supposed 10 bear the pipeline cost from, the
battery limit to the gas meter within a 3 meter limit.© Bvei if the pipeling were to be
" laid outside the border, the cost of the portion of service pipe exceeding 12 meters
should be borne by customers. While the construction cost of ‘gas pipelines laid
underground parallel o the road is (o bé borne by PGN, the Tand development company
bears the cost and PGN carcs for maintenance of pipelines alter instatlation by request -



from the developer.
5.6 Other Issues

Apart from the recommendations already mentioned in the above scctions, several items
which might be changed were notlced doring the field survey :

(1) Drawing administration

" In order to maintain a large number of distribution facilities such as pipelines,
* regulators, valves and so on, the pipeline drawing administration is very important. It
-~ is quite difficult to administer the distribution systemn only by built drawings of pipeline
construclion since they represent only a part of the system. Without integrated
pipeline drawings, it takes a lot of tlime to find the pipe location, size or connection, and
misreading a drawing may cause an accident to occur. The integrated pipeline
drawing is the map which shows overall pipeline connection, pressure, size and location
and can be utilized for maintenance, planning and construction of pipeline.

Currently PGN doesn’t have an integrated pipeline map. Construction of the subway
~ will start in the near future and in order to avoid third party’s damage, it is necessary to
implement a plpelmc drawing system. It is recomiended that a computer mapping
syslem or any other kind of pipeline drawing administrative system be introduced.

(2) Usage of ﬁolyéthﬂcﬁc-coaled steel pipe

PGN slilt uses far-coated stecl pipes. ' Bat tar-coated steel: pipes are inferior to
_polyethylene-coated steel pipe from the view point of corfosion protection especially
where underground water exists, Although the polyethylenie-coated stecl pipe may be
more expensive than the' tar-coated pipe, it is reccommended to use the polycthylene -
~coated steel pipe in order not to leave regret in the selection of pipe material in the
~{uture. :

(3) Utilization of SCADA system

Alihough PGN has aln.ady introduced a remote data acquisition system, the system is

out of order now and it scems that the system has nof been’ utilized for long time.

Disteibution log data suchias the pressure and flow rate from ofitake stations is gathered

manually and therc cxist some misrcad data and some abnormal data which may be

“because of manual data acquisition. It is recommended that the daia acquisition
system be utlllzed more efficiently for the preparahon of PGN’s future transmission
business. :




e

(4) Odorization

PGN gas is odorized with tetra-hydrothiophene (THT) injected at the rate of 16 mg/m3
at ofitake stations. PGN chiecks the offaciory level, or the strength of smell, at the
outlet of the offtake stations, not necessarily quantifatively. During the ficld survey,
however, a Team member heard that certain customets -have never smelled gas.
Therefore there may be a need fo study the appropriateness of the current odorization
praclice, i.e., the kind of odorant and/or the level of concentration and control.

Gas leaks are usually best detected by smelling the odor of gas. It is more important
when gas is distributed to mass customers as in the residential and commercial markets.
THT was used as an excellent odorant in the era of manufactured gas. When the
natural gas era started, however, its appropriateness as the odorant became controversial
because of its “masking eflect” that is said to damage the olfactory strength in mcthanc
gas. [tis still used, but mostly with other materials.

 The olfactory tevel should be checked in several parts of the distribution network.  Gas |

must be still smelled at the end of the network.  The odor, however, should not be so.
strong to cause custonters to complain aboul harless levels of teakage at the time of:

- gas stove igaition. The concentration of the odorant in gas can be checked by gas-
‘ chmmatogmphy and can be correlated with olfactory levels when measured. * There are
' oll‘actory levet meters. Such correlationship can be used for day-to- day conlrol.

Just fqr reference, the Japanese G_as Ehiérprj'sc Law regulates the gas _olfaclory level at

* 1,000 times. This means that a volume of gas diluted into 1,000 times cof volume of air

should still be smelled by ordinary people. Osaka Gas, for example, controls its gas to

‘be smelled at 3 000 to 4,000 times dtlutmn for extra safety assurance afler many years .

of . teslmg and ex;wcnence hy nuecimg 14 mg of a mixture of two adorant formulas:

: Tablc -6-1 50!50 Ml\ ofTBM and DMS as O(lorant for Natural Gas

: TBM DMS -
N_émcf molecular Te'rtr'ary Buthyl Mercaplanc Dimclhyl Sulﬁde
- C(CH,);SH - (Cl:),S
MW=90 _ - MW=62
TS=35.5 W% - TS=51.6 wi%
- QOlfactory theeshotd . 0.09ppb- - 25ppb
© 'Water solubility, 20 degC: 0.96¢/1 .~ ol

 Source : Osaka Gas Co., Ltd,

L (5) Connection of South Sumatra Line to Pcrtmnina’s 'i‘rans:i1issi0ﬁ Line

As mentioned in the previous seclion, ,g,as supply situation is not pcrllct for future g,aS' -

market development, although we assume in our Study that it will be separately



resolved. -

The supply issues’ are in two areas, upstream and mid-stream;, both involves
relationships with Pertamina, which arc basically good. In the upstccam, PGN is
vigorously developing trunklines for the domestic gas market especially in Sumatra for
the initial phases in cooperation with Pertamina.  In the mid-stream though, we find it
more necessary to maintain scrious dialogues beiween PGN and Pertamina in the areas
of current distribution network organizations and future interconnection of Sumatra
lines into ‘West Java pipelines. -We have scen many bottlenecks in the pipeline
network and consider that they will be resolved only through joint work and analyses
since pipelines are interconnected to one system. ' Higher-level’s attention is especially
-recommended in this regard.” - ' | R

™~
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Chapter 6

o 'Uriiaﬁl)iéire_lopment_ '



6. Urban Development’
Note.  Tables and Figures concerning this chapter are shown inthe Appendix B)

6.1 Administrative Hierarchy

The Republic of Indonesia has 6 levels of administratsve hierarchy as follows:
[. DI Aceh, DKI Jakata, D.I. Yogyakarla (Special D;smcls) and Propmsn
(Province)
2. Wilayah/Kotamadya (Mumcnpahty) and Kabupaten (chcnc;)
3. Kecamatan (Subregency)
4. Kelurahan ‘
- 5. Rukun Warga
6. Rukun Tengga -

The country is divided into 3 Special Districts (D.1. Aceh, DKI Jakada and D.L
Yogyakarta) and 24 provinces. The Java Island is composed of 2 Special Districts and
-(DKI Jakarta and D.L Yogyakarta) and 3 provmces (Bast Java, Central Java and West
Java) _ :

T hu West Java Province that mcludcs the part of the s!udy area 1s composcd of 20
Kabupaten and 5 Ko!amady‘! :

;The ongeing urban development of DKI Jakarta is expanding over its administrative
boundary into neighboring regions. In order to overcome the - administrative
discrepancies between’ DKU Jakarta and West Java Province and to create a
comprehenswe development plan for the area that consists of DKI Jakarta, Kabupaten
- and Kotamadya Bogor, Kabupaten and Kotamadya Tangerang and Kabupaten Bekasi,

* the area being collectively called Jabotabek; the Jabolabek Devclopmcnt Coordination
" Board (BK‘}P Jabotabek} was established by Pres:dcmlal Dectree No. 13 in'1976.-

: ; Kotip is an intermediate admmlslrahve level bcl\_vccn K}abupaten and chamatan and
" . headed by a mayor. Similar to the DKI mayoralties a Kotip dees not have a Peoples
Representative Council (DPRD). Bekasi City in the study area has this slatus.

62 I’rcsént Urban Development Status
Very litlle data is available on pmscm ‘urban developmcnt such as land uses’ and |

_ infrastructure.  In addition, many new estates have been developed in the study area in
recent years.  Accordingly, estate development should be rcsuuchcd further '



6.2.1 DKI Jakarta

DKI Jakarta is divided into 5 Wilayahs (Municipaliﬁes) and further subdivided into 43
~ Kecamatans (Sub-Districts) including the Thousand Islands in the Java Sea.

“The present urban development of DKI Jakarta has expanded over its administrative
boundaries into ncighboring regions, while neiv estate developments and redevelopitent
has occurred in DK1 Jakarta,

- Major residential estates are in the west and east parl of DKI Jakarta as shown in
* Appendix B-1. Real estate devclopments in the south part of DKI Jakarta, including
residential/industrial development, - are regulated for the protection of its water
* resources, thus urbanization is expanding to the cast and wesl. Development of arcas
- near toll roads is very high. The other side of the Jakarta wner ring road is almost
completed and development/redevelopment inside/by inner tolt roads is taking place.
Comnercial areas arc concentrated in the central arcas of Kecamatan Senci/ Menteng/
Sawabesar/ Tanahabang. Industrial areas are found mainly in the castern arca of Jakarta,
Kecamatan Cakung and by Daan Mogot street.

* PGN gas pipe lines are concentrated in the central and nerthern areas of DKI Jakarta

* and pass through the industrial areas. Thc cmstmg land use and road/gas netwotks in

DKI Jakarta are shown in Appendlx B-2.
6._2.2 Kotamadya Tangcrang
e Kotamadya I‘angemng is dw;dud mto 6 chamatans

'kotamadya !angerang was upgraded admlmslratwely from Kollp T angerang in 1993
and the gm ernment oﬂlces are scpamicd f rom !\abupatcn Tangerang, -

}\olamadya [angerang, whcrc the Sukarmo Halia lntcmatlonal Airport is located is
growing into an important arca for transportation and for supporting DKI Jakarta. Major
residential estates arc located between the toll road and provincial road as shown in
Appendix B-1 and Appendix B-3. Thé commercial area is in Kecamatan Jatinwung.

A provincial road and Jakarta-Merak toll road run through Kotamadya Tangera_ng and
the PGN gas pipe line is parallel to the Provincial Road (Serang street). The road/PGN
gas networks in Kotamadya Tangerang arc shown in Appendix B-3.

6.2.3 Kabupatcn langcrang

' K'\bupalen Tangerang 15 dmdcd into 19 Kecamalan(s)




‘The Kabupaten Tangerang government separated from Kotamadya Tangerang in 1993,

but many government offices stitl remain in Kotamadya Tangerang,

Kabupaten Tangerang is growing as a supporting region of DKI Jakarta. New estates are
appearing afier a toll road passing through the region was completed. Major residential
estates are by toll road and in the south area of Tangerang. There are new towns
already in Kecamatan Ciputat and Serpong as shown in Appendix B-1 and Appendix B-
3. Industrial areas are ncar the provincial road.

~ A provincial road and Jakarta-Merak toll road run west-east in the middle of Kabupaten

Tangerang. PGN gas pipe lines are located in Kecamatan Cikupa and Serpong.” The
road/ PGN gas networks in Kabupaten Tangerang are shown in Appcndw B-3.

6,24 Kabupaten Bekasi

Kabupaten Bekasi is divided into 18 Kecamatan(s) and 1 l\ohp Be!nsn I\Oilp Bekasi is
divided into 4 Kecamatan(s). :

* Kabupaten Bekasi includes Kotip Bekasi (urbah arca) and is growing as a supporting

region of DKI Jakar!a' The high growth of Bekasi is affected by DKI Jakarta. New
industrial and residential estates are appearing after a toll road was constructed through

the region. On the south side of the provincial road, there are many major residential

cstates as shown in’ Appendix B-1 and Appcndn B-4. Mosl of thc industrial parks are
located in Kecamatan Cibitung. - : .

A provincial road and Jakarta- Cikampek toll road run west-cast through the middle of
*Kabupaten Bekasi. PGN gas pipe linc i is located in the middle of the provincial road and
+ toll road. Thc roadfPGN gas ncmorks m Kabupatcn Bekasi arc shown in Appcndl\c B- 4

6.2.5 Kabni;:aten !(ara“"ang

- Kabupaten I{ara'wang is divided into 17 Kecamatan(s).

Most of the residential/industrial arcas are located near the provincial ‘and Jakarla-
Cikampek toll road. The new mduslnal and residential estates are growing, afler a toll
road was passed through the region. ‘Some large scale res:denhalhnduslnal areas arc

~ located in Kecamatan Telukjambe and Pangkalan

A provmcnl road and Jakana-Clkampek toll road run west-cast through the middle of
Kabupaten Karawang. PGN gas pipe line is parallel to a part of ‘the provincial road. The

 road/PGN gas networks in Kabupaten Karawang are shown in Appendix B-5. .



6.3 Urban and Industrial Estate Development Plans

6.3.1 West Java

West Java Provincial Stonicture Plan_

The Provincial Structure Plans (RSTRP) for all the 27 provinces in Indonesia were
made by the Ministry of Public Works and Ministty of Home Affairs. The plans further
elaborate upon the planning stages of strategic arcas, urban/rural areas and development
sectors. The Wesl Java Provincial Structure Plan is one of those plans.

In the provincial plan, a strategic area with selected priority industrial sectors and a cily
ordering system within the province have been designated. The strategic development
area is the regional consumption/trading center. West Java Province is divided into 6
Satuan Wilayah Pengembangan (Regional Development Units), SWP. The Study area is
~included in Banten, Botabek, Purwasuka which are defined in the plan as the regional
development unit.

The prioriiy industrial sectors selected by development steategy and the hierarchy of
* strategic development arca and cﬂy in West Java Provmcc are shown in Appendix B-6
and Appendix B- 7 : :

6.3.2 Jabotabek'

: Jabotabck Mclropoh!an Devclopmcnt Plan Rewew (JMI)PR)

IMDPR; a review rcport on thc ongmal Jabolabek Meiropohlan Developmenl Plan
_ (JMDP) was published in l993 : .

- JMDP was ﬁnalizcd in 1981 and dictated a principal mechanism for the coordination of
strategic investment in Jabotabek. The Central government agencies and the provinces
of DKI Jakarta and Wesl Java, with principal assistance from the World Bank, Asian
Development Bank, Government of Japan (OECF and JICA) and the Government of the
Netherlands have lmplemcuted the 1981 Jabotabek Metropolnan plan program.

The main stratcglcs of the plan are :
' a) an integrated growth émd iswestment sl’ratcgy: for the metropolitan region;
'b) an east-west alignment for future development, in order to avoid further po!lulion of

the importani aquifer charge arca to the south of Jakarta, and high development
+ costs in the environmentally sensitive wetlands and poor soil in northern coastal

b




areas; and
c) a major emphasis on waler Sllppl)'; sanifation, kampung (village) improvement and
flood protection together with guided land development for residential and industrial

arcas focused on primary infrastructure deficiencies (including roads).

However, since the publication of the JMPD, urban growth has accclerated and.

influenced adjustment segions further to the cast and west. This dramatic explosion of N '
growth has necessitated revieéwing the original plan. IMPDR targets the year 2010.

JMDPR assessed three urban development paradigmis (self sustaining towns, finger cil'y'
and liniar city : sefer to Appendix B-8). As a result of that study, JMDPR rccommcnds‘ ‘
the East - West liner Clly for urban development.

The structural element of East - West liniar cily are:

a) urban growth centers, including both new towns and expansion of existing cenlE':rs; . ‘

" b) the transportauon system, mcludmg tol! road, arterial road, suburban rall 'md mass -

rapld transit optmns and

" c) grcen space/wedges, reserves and low density semi-open areas.

n addition, JMDPR rccommends thé fol!owing:

a) Promotion of a polyccnlnc urban structure :
- The geographtcal extent of existing urban areas is such that an ‘active:policy to
. promote a hicrarchy of urban sub-centers is essential, particularly as mvcslmcm TH
~ transport (especially mass lrans:l) continues to Iag behlnd urban growth.

b) Promotion of mass rapid Iransnt syslem
T hc slow but steady construction of a mass transit system must be 1cce!cratcd for
relief of the over-stressed iransponau_on system in the key commuter coreidor,

c) Nommaung and defending green wedge e
A liniar, polycenter city implies the nced for substantial gréen zones and recreauonal
sporis area. To promote ‘high’ va!uc-added‘ green zones thal can be delcnded ag'unsl o
urban development pressure. g : '

&) Adoption of well batanced mix use bqhncc
“The stralegy argues that a large scale, but single use dcvelopmcnt is undcsmblc l'or
-problems such as excessive loads on the environment.



¢) Urban management
To introduce finance and management for an cffective strategy.

6.3.3 DK1 Jakarta

DKI Jakaria Structure Plan 2005

. The DKI Jakarta Structure plan 2005 was published in 1984 and revised in 1990. The
plan is based on the 1965-1985 DKI Jakarta Master Plan.

As a result of inlerview and 'dis'cussim_\s at DKI{ Jakarta, DK! Jakarta is processing the
revision of the present structure plan and will publish in 1996. The revised plan follows
ihc prescnt plan, but it has 2 addilional big projects ( refer fo Appendix B-9) as follows:

-The Jakarta Watcrfront Pro;ect
To reclaim the Coastal area in Jakarta. The new Waterfront CBD will be located i in the

: ‘1!’6‘8

' -MRT (\Jans Rapld lransu) system
“The system adopted the Subway system that will link Block M and Kola area.
. As reported in the newspaper, ‘the system will include 17 MRT stations, namely
~ Panglima Polim, Block M, Sisingamangarja, Senayan,” Pintu 1, Bendungan Hilir,
© Setiabudi, Dukuh Atas, Hotel Indonesia, ‘Sarinah, National ‘Mounment (Monas),
}iarmom Sawah Besar, Mangga Bc‘:ar Glodok, Jakarta Kota and Kali Besar.

The qummary of thé Present ])KI Jakam Slructure Plan 2005 is described below |

T hc plan’s t'irg,el year is 2005 Thc pchctlon of DKI Jak‘%r!a $ populauon is 11 988 000
- in 2005, : :

1) Development planning zone

The boundaries of development scgions arc based on the existing adminislfativc
boundaries of Kecamatan and Kelurahan.
DK[ Jakarta is dlwded into 9 Developinent planning : zones (rcfer to Appcndv{ B- 10)

. Northwest Dev elopmcnt Zone (WP -BL),
2. North Dev;lopmcnt Zone (WP- U)
3T anjung Priok Development Zone (WP-TP),
4. Northeast Development Zone (WP-TL),
5. West Development Zone (WP-B),
6. Central Development Zone (WP-P),




7. Rast Developinent Zone (WP-T),

8. South Development Zone (WP-S), and

9. Thousand Islands Development Zone (WP-PS).
Those centers whose development has been prioritized have been chosen to maximize
east-west expansion of urbanization. Many commercial/industrial/residential areas arc
already located in WP-U, thus another primary center in WP-U would have limited
development for avoiding the over-stress of the development.

2) lmmediate or priorily actions
The immediate or priority actions in the plan are as follows:

a) To regulate lo a reasonable fevel the growth of large and medium scale mduslrlcs
within the cnly

b} To limit the growth of job opporlmmles in the north of Jakaria as much as posmblc:
lhrough the control of the issue of permits. : :

¢) To implement the Guided Land Dcvclopmenl Plan in Fast and West Jakarla by
~* controlling- and reviewing land'owncrship planning regulations and building
permu pmcedures to encourage maximum partwlpallon of low-income groups.

g i d) F o carry out the Environmental Improvcment Program in Norlh Jakarta within the
‘ framework of the Kampung Improvement Program, c.g. the improvement of -
© primary socio-cconemic infrastructure and certain land adjustment.

A ‘) To limit thc construction of new roads iﬁ thé northeast, northwest and south of the
city and determine the conditions for further dcvelopmcm in order to It,dlICC the
: speed of urbanization and grow1h in lhese arcas. ¥
1) To limit the number of privatc water conncetions and increase the number of -
~ public faucets (particwlarly in Notth Jak‘irla) for equal sharmg of available iater
TESOUICES.

g) To accelerate the flushing out of canals and drains for smoolh flow of water.

Lo ~ h) Te accelcrate the devc!opmcnt of new water sourees to mcct prescni ang fulurc
% rcquuemcnts . : , S

1) To adopt a policy restraining the use of prlvalc cars whlle slrwmg to increase
public transportation services. i

§) To imp!emem a comprehensive plan to preserve the urban environment.



3) District Plans

DKI1 lakarta has a district p'lan with a land use map for every Kecamatan based on DKI
Jakarta Structure plan 2005. A more delaited plan with such planning data as
population density, floor area ratio, and right of way for planned constructions has been
prepared by Pemerintah Wilayah (the anthority of Municipal Government).

Thc structure and road network plan in DKI Jakarta is shown in Appcndux B-11.

6.3.4 Kotamadya Tangerang

‘Kotamadya Tangerang Urban Struclure Plan
The planw’s target year is 2010.

The urban center is in Kecamatan Tangerang. Industrial areas are located in the west
part of Kotamadya Tangerang and by provincial road in  Kecamalan
- Batuciper/Tangerang. Residential areas are located in the south part of Kotamadya
Tangerang.

The plan' lS baééd on the following:

) 1 1hc lorecasled populatmn in 2010 wnll be about 3 million in l\oiamadya

[angcrang

- 2. The grid road network system will be applied to the new road network.,

* 3. The development of the Province and Kotamadya Tangerang will not include

farming activitics. Kotamadya Tangerang wnll promole the development of
|ndusinal!commercmlirumdcnilal area. -

The hnd use and road nclv. ork plan in ho!amadya Tangerang is shown in Appendlx B- :

12.
'6.3.5 Kahupatcn Tangerang

Kabumtcn T angerang Uman Stnicture Plan

The plan’s farget year is 2005. Kabup'ﬂen Tangc,rang s populatlon is pro;ected al

5 793 000 in 2005,

The pian locates new fowns in lhe south p'm ofKabupaten Tangcrang and coastal area,
The core arca of ‘new towss in the south area  is already formed and development
is expanding toward the surroundmg dr) tand arca, Industrial arca expand along the toll
road.



The hierarchy of  cities in Kabupaten Tangerang is as follows:

Order I : Serpong, Balaraja, Teluknaga

Order 11 *: Ciputat, Pamulang, Tigaraksa

Crder 111 : Curug, Mauk, Cikupa, Pasarkemis, Sepatan,

Order 1V : Pondok Aren, Legok, Cisoka, Kresck, Kronjo, Rajeg, Kosambi,
Pakubaji, Cisauk, Pagedangan, Jayant, Jambe, Panongan, Kemiri,
Sukadiri

Some of the main strategies of the plan are:

I. To motivate the development of three central _busincsé disiticts and three regents’
(Serpong, Balaraja and Teluknaga) by expanding and developing infrastructure
Such as roads, electricity, water and gas supply.

2. To expand road networks that connect three rcgcntslccntral busincss districts with
the comnercial area and service areas,

3. To expand primary road networks that connect the three regents/central business
- districts and also those between the three rcgenlsfccnlral busmeqs districts and
~outer Tangerang .

4 The dévelopmcnt of ncw_conmlerchl areas in housing estates should be controlled -
‘% " by the loca! government in order to'avoid confusion among the district sySicm. S

'lhe land use and road nclwork plan in Kabupalen T angeran is shown in Appcndlx B-
'13 :

6.3.6 Kﬁbu[iaten Bckasi '

: Kabupaten Bekasi Urban Stmclum Plan
 The plan’s target year is 2005. Bekam s popuiatnon is projectcd at 4,590,000 in 2005

Residential/industrial area are located in the south of Kabupalcn‘ Bekasi. The Jakarta-
Cikampek toll road runs east-west throtigh the middie of the arca-. Residential arcas
have grmvn in Kecamatan Pondokgcdcfjatlamh adjacent to DK Jakarta.

T he hlenrchy of devclopmcnt centers (¢itics) in Kabupatcn Bckaﬂi is as follows

gg' ‘ Primary growth centers " Bekasi, Cikarang

& Intermediate growth centers : Cibitung, Pondokgede _
Growth centers i : Tambun, Bantargebang, Serang, Sukatani
Growth centers Il < Muaragembong, Sctu, Babelan, Lcmahabang,

Jatisampurna, Cibarusah



~ Growth centers [V : Pebayuran, Kedungwaringin, Karangsatu,
: ~ Sumberreja, Cabangbungin, Tamberang, Tarumajaya,
- Sriamur, Wanasari, Jatiasih, Hengarmanah,
Bojongmanggu

‘Kabupaten Bekasi has a road development plan known as the Bekasi By-pass, and a toll
road from Cikaran to Tanjung Priok.

“The tand use and road ncl\mrk plan in Kabupatcn Bekasi is <hown in Appendm B-14. -
':6 3.7 Kabupalen Kar awang

abupaten Karawang Urban Struclure Plan

' The plan’s target year is 2000. Karawang’s population is projected at l,'538,{)(}()j in 2000.

Residential areas are located between a provincial road and the Jakaﬁa~Cikamp_ek toll

- road. Industrial areas arc located south of the to!l road. ‘A provincial road that is the only
arterial road in: Kabupaten Karawang and Jakarla-Cll\ampck toll road contmue 1o

* support transporlahon in Karawang .

The hncrarchy of ' citics in Kabupatcn Karawang is as follows:

Orderl - - - : Cikampek, Karawang
Order Il S Rengaqc!engklok Cilamaya Lo
Order 11 : Batujaya, Pakis, Cibuaya, Sungaibuntu Tclagasan

Klari, Pangkalan Cikalong, Tempuran Lcmahabang,' '

Rawamcna lahsar: Tirtamulya -
Some main points of the plan are:

[. The indusirial aréa are located south of the provincial road and: the Jakarla-

Cikampek toli road. Infrastructures (such as roads, water and gas supply, clcctncﬂy

and telephone line) will be provided for the industrial area.
2. New arca surrounding the primary roads and the Jakarta- Clkampck tolt road will
be developed intensively as urbanized land usc areas. R
3. To maintain e\ﬂslmg farms and its lrngallon system in the north of the prowncnat
roagd.
- 4. To maintain the water rcsouuc especially Cnarum and Cllamaya rivers.

5. To consecrve  the fon,st in nonhun Kabupaten Karawang and in the soulhem ‘

Tatitubur area. o
6. To motivate and dcvd()p mfraslructuu, mc!udmg !ransporlanon fac:htws s

The Iand use and rmd nels\ork plan in Kabupaten Karawmg, is shown in Appcndlx B-

15.
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PART I MASTER PLAN

7. Principles of the Master Plan :

- 7.1 Scope of the Master Plan

7.1.1: Master Plan Area

~ The Team has defined the covcragc arca of the Master Plan as thc arca comprlsmg B
Jatabek (Mctmpohtan arca comprising Jakarla Tangerang and Bckas;) and_Kab,
‘Karawang, as shown in Fig. 7-1-1, and covers the houscs, commerciat facilitics and
‘industrial custemers located within 5 to 10km radius feom the existing main -
pipelines. The Master Plan arca atmost covers the arca where PGN has hlreﬁad)
instalicd major pipelines or where PGN intends to install pipelines in the near future.
© This area is within the Study Area dcf' ned mlttally

'Thc pipeline cxpansion plan thal PGN prepared in 'rcsmnsc'to the sﬁpport from the
World Bank covers a broad area from Cilegon, Kab. Serang, up to Bandung, Kab.
Bandung, but this Mastcr Plan has {)mlltcd Kab. Secrang, Kab. Purwakaita and

- Kab,Bandung Wh‘lCh arc alrcady included in existing plans, duc to the rcasons

described below. - Firstly, this Study covers mainly gas pipelines for distribution to
the residential and commercial markets and, therefore, cconomical development in

~ these markets is SUbjGCl to mtcgmhon of customers. When comparing thesc arcas

* with the Jatabek arca, integration of customers is not scen in Kab. Serang or Kab.
Purwakatta. Sccondly, the distance from cxisting pipclines must alse be taken into
consideration for a realistic Master Plan,  For example, Bandung and Purwakarta
display characteristics that make them scem feasible for gas development for
residential and commercial markcts but thesc citics are too remote from the existing
p;pchncs

Urban infrastructurc such as roads, express ways, etc.,; in the area covered by the
Master Plan are better than in other arcas.  The main Pertamina gas line between
Cilamaya and Cilegon is the main gas sourcc in this area and PGN's high pressurc
gas distribution netwark receives gas from this main line.

Regarding the gas demand for the residential and the commerciat markets, the Team
' considers the Jatabek arca as its main priority. Potential residential gas uscrs, wha

currently uses kerosene and LPG and are wanting to use natural gas, already exist in
' this acca, In addition, a number of facilitics such as shoppmg centers, hotels, office
buildings, elc., ccms1dcrcd as typical - ObjCCllVCS of: commcrc1al gas . demand
development also exist in this area. : - -
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&

The rough cstimate of the potential demand in Kab.Serang arca, though it is

‘excluded from the Study area, however, will be considered in discussing gas supply

and transmission capacitics of the Sumatra-Java pipeline.
7.1.2 Major Contents of the Master Plan

The Master Plan includes potential gas demand projections under gas network

- constraints {wc definc it as the possible gas demand), distribution network plans,

business improvement plans, economic and fi nancml analyscs, cnwn)nmcnlal and

~ social assessment and rccommcndanons

* Among these, the procedures lo make potential gas demand cstimates are presented

in extra detail.  This is because it is desired that PGN may apply the proccdurcs to
other potential areas in Indonesia.

7.1.3 Starting Year and Demands

- The strategy for sale of urban gas given in this Study may be fruitful as the rcsulti_ of

actual sale, at the carlicst, from 1998. - Therefore, this Master Plan assumcs that

- the relevant marketing activity and pipeline expansion work will be carried out-in
- 1997 and the results be rcﬂcctcd in the annuat gas sales in the ncxt year,

PGN’s 1996 aclual gas sales 'zmount and 1997 cxpcctcd gas sales amount, in
rounded figures, will be employed as the base before adding the dcmand estimates
of this Master Plan beginning in 1998 :

- Table 7-1-1 Actual and Expected Gas Sales Amount by PGN

1994 1995 1996 1997 (Expceled)

Gas sales in Res'idennal.. 2478 ' 2,490 ©2,274) 2766
volume unit| Commercial 6838 7469 10234 13,212
(Km) tndustrial 613305  750734| - 877,509 960,411
Total 622621 760,603 890,107 976,189

Number  of | Residential 8874 9057 9670| 11,135
customers . | Commercial 266l 186 168 162
- | Industrial - 159| 186 211 215

Total 0,299 . 9,429 10,049 . 11,512

- Source : PGN . ' ' :




7.2 Demand Estimation Principles
7.2.1 Qutline and Definition

This scction {7.2) bricfly describes the principles of demand projections and the
fundamental and common items relative to market analysis as an introduction.  The

analytical procedures aclually used for each markct scctor is described in the next
~ scclion and thereafter,

While several technicat terms are used in relation to demand projections; we usc
thosc teims as respectively defined as follows:

*Demand survey: to survey various factors whlch mamly relate to demand, hy :

means of literature or ficld survey. -

*Demand forecast: to estimate future gas demand considering economical and
other external factors by using cconometric models.

*Demand projection: to define future prospective gas demand which is set up
as a planncd value from the demand forecast, comsidering technical and
'adminisiralivc restrictions to real impTcm’cntalion of projects.

A determinate difference between the dcmand for gas fmm other scveral energy
commedities is thal gas demand can not be acluatized unless tremendous advance
investment for pipetiné nétworks are carried out.  Potential gas demand which is
estimated cconometrically sometimes does not - indicate ‘actval demand.  To
dlstmgmsh such dmcrcpanc:cs we {hus dct“ inc the following terms in this Study

*Potential demand: pot_cntial gas dem_and which is_estimatcd from inter-fucl
* compelition or demand trends, ete.; ignoring actual conditions of pipelines.

' "PoSsiblc deniand or markétablc potential demand: potential demand based on
the possibility of the construction of pipelines or in an area where we assumed
pipclinc'constriicti_on feasiblc.

- *Pm]cctcd demand: demand values set up as a projected value cons:dcrmg |

: fcasﬂalhl} from tcchmcal cconomical and admtnlslranvc sides.



7.2.2 General Work Flow of Gas Demand Projection

In gencral the demand for any type of energy is greatly influenced by the price.  If
costs of gas including transportation and distribution costs are much higher than the
prices of other cnergics, sales may fall and the demand will naturally change.
Therefore, in Japan for cxample, it is usual to examine the cost of gas transportation
and distribution to an applicable arca for the development of new customers and to
consider whether demand can be expecled or not.  Figs. 7-2-1 and 7-2-2 show the
logic flow, in which a cycle of repetitive calculation is inserted.

In actuality, however, especially when the demand in a broad arca such as in this
Master Plan is to be determined, it is not easy 1o apply these calculations to all
customers. Therefore, in many cascs the number of cuslomers, scale and rough

~costs of pipclines in a predetermined area ‘are tentatively calculated, and the

feasibilily of gas sale is checked and demand value in the arca may be established

- from the data obtained by calculation.
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7-2-2  Demand Survey for Commercial and Industrial Gas
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723 “Macro Method” and “Micro Method”

The “Macro Mcthod” and the “Micro Method” arc available as demand cstimation
mcthods,

- a) The “Macro Method ”:

“The “Macro Mclhod” uses cconometric and statistical methods to cstimate or
forccast the demand and is often called the Top-down Method or the Econometric -

‘Model.

The encrgy demand (E) in the cconometric model is gencrally supposed to be a
~ function of the income level (I) and encrgy prices (P), ie., the own encrgy price
3 and/or the competing fucl prices. lf the demand is to be determined per family, the
© family size (F) is also a variable. Dcﬁnmg Py as the own pncc and P as a compctmg
. fuel price, the retation is formu!alcd as:

3o

E=fxIPxPx P
_This is rewritten in a logarithmic form as:
In(E) = alnd)y+bIn(B) + cIn(B,) +dIn(F) +

whcrc ais the income éld‘sticily (of encrgy); b and ¢ arc the own pﬁ(‘c clasticity and

the' cross pncc clasticity rcspcctlvely, d is the family size clastlcny and fisa

coustani

When the demand is to be adjusted chronologicaily, the following formula can be
used assuhmi_ng E.; as the demand in a previous period:

1.](;3);:-:; gin(l)win(g)mtﬁ(g) +dIn(F)+ eln(E_)+

This cconometric model can be used by obtaining the value of clasticity scparétely'

for cach variable and the value of energy intensity {cncigy consumption per certain
- variable unit) frem slatistics on economic activitics and energy.  When there is no

@
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reliable historical data on the cffect of prices, we may have to drop the price related
terms of the formula.

b) The “Micro Method”:

The Micro Method is either called the bottom-up method, the end-use model or the .
engincering process approach.

“The engincering process approach introduces the concept of “cffective energy” into
a stock type demand function which is formulated as:

B“ES:QR

where, S;is the number of an encrgy appliance in the Stoc_k (market); Q; is the

cffcctive energy cdnsumptian capacity of an appliance; R; is the opesation load of

an appliance. The number of an appliance to be added in the market in a period is |

a function of the price of the appliance, the income level, the energy price and the
“stock level of the appliance in the previous period. ~

‘¢) Advantage/ Disaﬂva_ntage:

© The econometric modet and the cnginécring process éppmach have advantages and
disadvaniages cach; the former rcqmrcs long term chmnologlcal data, bul not loo
- many kinds of lhcm while the !a!tcr rcqmrcs many ‘data but not nccessarily the
‘ ':chronologlcal ones. Thcrcforc, when sufficient number of data and chronological
‘data are unavailable for the “Macro Method” approachcs, the “Mlicro Mcthod” is
often used in which the cnergy dcmand_ is cstimated by bottoming-up from the
number of customers and gas supply plans, ¢tc. When the sharcs of a few large
cnergy customers in the market are significantly farge, we often have to rcly on the
Micro Mcthod for at least the near future forecast based on the plé\nning.' '



7.2.4

Marvket Features

The table below summarizes the features of cach market scclor:

Sector

Numbcr
Custoniers

of Target

Corrcelation of Demand ld Urban Gas Network

Residential -

Several T'mr_ldred

thousand

Urban gas is mostly used in"a zone wheré the gas
network is readily available compared lo other energy
sources.

Expansion of pipelines strongly determines gas sale. |

Commeicial

Several thovsand

*Demand characteristics for kitchen equipment are
identical to those of residences.

*Other gas facilities such as gas boilers, gas air
conditiorlers, efc., are neéw appliances in the marked,
Therefore, competitivencss has to be examined and the
perceniage of their advance into the markel must be
méasured. .
*QOuderly planning for . investment in~ pipelines is
important and individual investment plan for eich
pipeline by each project is required. ' ‘

ndusirial

Several hundeed

*Usban gas is excellently economical as a healing
sourcéj_lhe sales of urban gas for this application by
PGN has already shared most of its tolal sales.
*Potenlial and promising customer Kst Is already
¢stablished by PGN.

725 'Resid_cniia.l Demand Forecast

~ The residential fucl conéu:ﬂptién is usually influcnced by various factors $uch as the

income level of a family, number of family members in a family, fucl and clectricity

prices. Numbers per fémily are impaortant because the encrgy for the residential

sector is usually delivered to familics rather than to individuals.

'We have forecast the residential gas demand on five income level points in this
‘Study. We first determined the demand numbers of the period from 1995 to 2004
based on the Micro Mcthod and then used them for forccasting the demand of the

‘whole forccasting period from 1998 through 2020, The probcdurcs’ are described in

“the following:

7-10
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[. Bottom-up Model for 1995 to 2004:

(D We first determine the gas demand from the potential number of custamers
scparately estimated and gas consumption per customer for the period from
1995 to 2004.

@ The resultant demand estimates arc then used as the known input numbers for
the cconometric model described in the next paragraph.,

II. The Econometric Mode) for the Period from 1-995 to 2020:

* (DFirst determine the clectricity demand as the function of GRDP per E_apita, family

~size and number of houscholds.
@ Then determine the total fuel demand as the function of GRDP pert capita, family -
‘sizc and number of houscholds. o o '
@ Take the sum of the clectricily and the fucl demands 1o dctcnmne thc total
residential energy cansumplion cstimates and compare them with the cstimates
‘made separately as the function of GRDP per capita, family size and number of
' houscholds. ' I

g @Coﬁsidcring the inter-fucl compclili(in apply the “sharg furction” to cach fucl of

LPG, kerosene and other fuels to dclcrmmc the shares in the total rcs;dcnml
- encigy consumptmn '

‘@Fmally, undér the' constraint - by. lhc amount of dcmand of “other fucl”

f consumphon determine the gas dcmand ina ycar asa funcllon of lhb GRDP and
' the demand in the prcwous year '

7.2.6 Commercial Dcma'nd Forecasi

In the targe customer market as in the commercial and industrial scctors, statistical
or cconometric methods involving clasticity -are not often used because of the

~ smaller number of customers and larger gas use, For a bottom-up model, new
. parameters will be found to link to thc gas demand cshmatcs '

" New equipment such as boilers, gas air coﬂdition’c'rs, _co-gcm’:‘rato'rs, cte., will be the

main gas firing equipment in the commerciat sector, ~ Therefore, the percentage of
fuel conversion to gas must be calculated by fully c0n31dcrmg the result of
comparatlvc cvaluation of this cquipment against current compctmg equipment with -
respect to the ¢conomic ‘merit.  In addition, the gas demand valuc nmst be
caleutated by multiplying the conversion percentage by encrgy consumption per

1-1



specific unit (total floor area) and forceast totat floor area of applicable buildings
which were both obtained through questionnaire and visit surveys.

Once instalied, it is extremely difficult to convent the fuct of boilers, air conditioners
and power generators to gas.  Therefore, the target of gas demand must be limited
to new buildings cxcept over the very long term,

~ - For short term demand prejections, facilities at close proximity to the ¢xisting gas
" pipelines in the Jatabek area will be examined and the data for regionally developed
" individual commercial facilitics obtained in Chapter 6 will be used. Rcgarding
- long-period demand projection, the gross demand will be forceast by adding the
“demand projection bascd’ on the forccast total floor area of new buildings,

- considering GRDP- in DK as a patameter, and the projeciion based on the
continuity of regional development in the suburban areas (Bekast, Tangerang).

127 Industrial Gas Demand Forecast

PGN has atrcady listed up the promisiﬁg industrial gas customers for the near future,
. Thercfore, we first cstimate the short- and mid-term (1995-2004) industrial dcmand
by boltoming them up, and then apply the resultant demand amounts to the
cconomeltic model for forecasting over the long term period (1998-2020).

- L. Bottom-up Forecast for the Period 1995-2004:

@ Determine the industrial gas demand amount by using the potc’niial number of

- customers and the gas consumption per customer by sub-scctor.

@ Use the rcsultant data of the period from 1995 to 2004 as the known data for -

* the econometric model proccdurcs.
Ii. Economic Model for the Period of 1998-2020:

NO; Dctctmﬁm the industrial élcclricit? demand for each year as a function of the
total added values in the regional industrial scctor and the clcclncnty demand in
-~ the previous year. | ' ‘
@ Determing the total industrial fuel dcmand for cach year as a function of the total
added values i in the regional mduslnal sector and the total industrial fucl demand

in the previous year,

1-12




® Sum up the above two results to determine the total industrial encrgy demand.

@ Determine the demand of cach fuct of LPG, bunker C oil and other fucls by _
assuming the shares of cach considering the inter-fucl competition,

® Finally determine the industrial gas demand under the constraint of the amount
of “other fucls” and as the function of the regionat industcial added values and
the gas demand in the previous year.
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