If the optimal location is selected, the transportation cost is an indispensable factor for cither the

expansion or new installation plan. The general idea of the LP model to be used for long term in-
stallation plan is as follows:

LP model
for exist-
ing facilities LP modet lor
expansion and
new installation Transportation
mode Demand fore-
L cast by area

For the selection of the facilities required for the expansion and new installation, it is necessary to
include not only the operational expense the fixed cost portion of the installation. When we include
the fixed cost portion, a technique called “local separable® is often intcoduced in the construction
of the LP miodel to represent scale mierit which can be generally realized in the installation investment.
In some instances the scale merit is disregarded and fixed unit cost is used. Ia any event, by thein-
clusion of fixed cost pottion into the LP model, the solution of the model shows selection of the
facilities for expansion and new installation (eg capacities of reformer, catalytic cracker, hydro-
cracker, hydro desullurizer, etc.), required to satisfy the estimated demand. At the same time ne-
cessary amount of investment is obtained. If transportation costs of crude oil to the proposed sites
for new installation and transportation costs of oil products from the proposed sites to consumption
area are incotporated into the model, and estimated deimand by area is given as constsaint, the solution

of the LP model will indicate the best site, types and capacities of facilities to be installed, investment
amount required, etc.

For Pertamina it will be of use to develop the LP model as was mentioned above for the long term
installation plan. The LP model will be vsefu] as a tool for drafiing the future expansion and new in-
stallation plan. Therefore we suggest it as future subject undertake the model.

3--4 Possible Field of Technical Cooperation and Concrete Methods

The utilization of computers in the Japanese oil refining industey covers, as mentioned in chapter
3-2, a very wide variety of fields. Even if limiting the utilization of computers for planning works
of refining and teansportation, it can be said that in Japan the computers are utilized in very wider
fields and are more intensively used than in Pertamina. Pertamina is the only integrated oil company
in Indonesia and it is not difficult to surmise that planning works at Pertamina will become more and
more important. Therefore, from this standpoint, the possible fields of Japanese technical coopera-
tion to be extended to Indonesia will be very wide. But complete technical cooperation which covers
everything will be impossible not only for the cooperation side, time-wise and expense-wise but also
not favorable for the receiving side. ‘The seceiving side should prepare the background so that te-
chnelogy transfer can be easily feasible and it is important fot the receiving side to keep self.develop-
‘ment effort, 1€ not, the tesults gained by the technology transfer will not be conveye ed av all.

From the above viewpoint aﬁd judgment based on the result of the survey in Indonesia, the following
4 items are mentioned in chapter 3—3,i.e.:
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a. Middle tesm forecast demand forecast utilizing the data bank
b. Construction of data bank for masine transportation

. Inclusion of transpottation cost into LP model

d. Development of long term installation planning model

Those four items have close relationship with the energy data bank and can be regarded as tools for

the drafting of refining, and transportation plan at Pertamina; and therefore, they are suggested as
technical cooperation items.

All of the above items require data to a certain extent. It cannot be said that at present moment
Pestamina has sofficient data for all of these items, but Pertamina is on the way of establishing data;

and therefore, it cannot be exgpected that the tools for drafting the plan by the technical cooperation
from next fiscal year onwards will be immediately accomplished.

It will take time to establish data and it is impossible now to make a judgment when highly rcliable
data accumulation will be accomplished. Therefore it is impossible to draw a blueprint regarding the
technology transfer which includes tine schedule of the technical cooperation for these items.

But at least the technical cooperation as regards methodology will be possible through the dispatch
of experts or acceptance of teainees. By knowing methodology, it will be possible and very important
for Pertamina to commence its development on its own.

a. Middle term demand forecast by utilizing data bank

This subject should be regarded as one of the basic application field of the energy data bank. Energy
data bank naturally includes time series data and by combining data bank system and scientific te-
chniques, the demand forecast by the tinie series analysis will be obtained.

It will be 2 proper approach to develop a model which selects an equation with minimum standard
deviation from the following types of equations, applying these equations against the past trend.

y=ax+b
y=ax? +bx+c
y = Inx

y =axy t bx2

As refered 1o in item a. of chapter 3—3, the whole demand can be forecasted bf adding accumulat-

ed forccast demand for large scale plants. To forecast demand by time series analysis as above for
those consumers accumulating method is difficult to apply. By utilizing the monthly time series data,
demand forecast taking seasonal Mucturations into account will also be possible. The zbove will be
an effective measure until the time will come when various statistical data are established inclﬁding
unit consumption, production trend by cach industry, etc. Even if more complicated methods be-
come to be applied, the above time secies analysis will stilf remain o be a valuable method at least
partially. Needless to say, it is irapossible to reflect the economic and political changes which may
be enfored in future by the time seties analysis. Therefore this emthod is valvable for a comparatively
shott term demand forecast where these fluctuations are not considered impettant.
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b. Construction of data bank for masine transportation

Peitamina has alrcady undertaken the construction of data bank concerning marine transportation,
i.c. in the process of accumulating data on tanker performance. Technical cooperation for the con-
struction of this data bank might not be necessary. However, if Pertamina requests the technical
cooperation, or if Peitamina should develop on its own, it is expected that the following explanation

would scrve as a reference or a guidance, to construct data bank systein and to prepare transpottation
cost tariff.

The data necessary to prepare the tcansportation cost tarill are data for transportation route, voyage
time data, volume and kind of cargo, and cost data, One round trip can be defined as from arrival
at a ceitain loading port going to the unloading pott and to arrival at the next loading port. The
distance corresponding to a round trip will be available from ¢he distance table. Voyage time data
will be available from tanker performance data. Depending on the analysis to be performed by using
the voyage time data, the details of the voyage time data to be coltecied will diffee; and thecefore the
deaails of the tanker performance data to be collected will differ accordingly. If an attempt is made to
analyze the cause of the laytime with the aim of 2 more efficient tanker performance, it will be neces-
sary to collect a detailed data on laytime based on each cause. In such case, detailed laytime record
by each cause, such as wailing of open-berth, waiting for production of products, waiting for tide,
“shelter due to bad weather, holidays, waiting tilt dawn if loading or unloading at night is prohibited,
etc. will be necessary. If an artempt is made to analyze laytime with the aim to improve the loading/
unloading time, it will be necessaty to collect data of the loading time and untoading time for cach
product. Fusthermore if an analysis is attempted regarding transportation loss, it will be necessary
to collect data for loading volume and unloading volume for each product for each voyage.

If the objective is simply to obtain a mean transportation cost, collection of detailed data for the lay-
time, transportation loss, etc. will not be necessary. The asrival time at a certain loading post and via
the unloading port and the arrival time at the next loading port will be sufficient as voyage time re-
cords. Transportation cost of the voyage can be calculated by adding time charterage or equipment,

bunker cost and port charges corresponding to the round trip. Unit cost of transpottation in terms of
RpfBk1 will be arrived at by dividing transpottation cost by the volume transported.

If the tanker is a time charter, the data for off-hite will also be necessary. Ta the case of own vessel,
it will be necessary to convert vessel's cost to monthly or annual time charterage or alike, considering
the life, depreciation, interest, repair cost, insurance, labor cost, ship stores expenses, ete. For the
above conversion, the calculation method in fine with the Pertamina’s accounting method should be
applied. For the fuel cost and port charges, the average value in the past may be sufficient and it will
not be necessary to apply the exact value for respective voyages. Name of vesse), loading port, unload-
ing port and product can be coded. The reference table of these codes, distance, table, charterage,
fuel consumption, port charges may be stored in the Master File. {Refer 1o Fig- 34.1) The teans.
poitation cost of each voyage obtained as above, can be classified by route and by type of vessel and
average transportation cost by route and by type of vessel can be obtained. From the same inforina-
tion for the above transportation cost calculation, not only the transporitation cost, but also the dis-

tribution pattern of product from a loading port, the receiving pattesn of product at an unloading port
can be obtained.

If the main objective is to obtain the transportation cost and analysis of the tanker operation, the
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necessary input data will be as foltows:
(Route and voyage time déta)

namie of vessel (code)
loading port {code) — plural potts will be allowed.

asiival time year month day hour minute
loading commencement time # »s » » ”»
loading completion time » » ” » »
departure time " ”» " » »

unloading port (code) — plural ports will be allowed.

atrival time year month day hour minute
unloading commencement time » 1 " s 3
unloading completion time » » ” " s
departure time 3 n » » .

Fig. 34-2 Data Filing System on Marsine Transportation

Compuler
-lﬁp’.lt data
Data on course Master file
Timing data Comparisen table on cole

Data on cargo Distance table

Charterage
Port charze
Bunker cost

Various report
Transportation cosl
BDistribulion paltern
Collecting pattera
Othkess
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loading port {code)

arrival time

Ol hire from year month day hout minute
to " " bt " »

{Data on Cargo)

name of product  (code)

loading port (¢ode)

unloading port (code)

volume

Remarks: Data on cargo shall be provided if any one product, loading and unloading posts varies.

c. [Inclusion of transgortation cost into the LP Model

The inclusion of transpotiation cost into LP model naturally cannot be done before the transportation
cost is established to a cectain extent, In an oécasion to incorporate transportation cost into LP

mode}, the following explanation will serve as a reference by providing the readess with the general
idea of the transportation model.

‘There will be many kinds of transpostation models from very simple one to quite sophisticated model.
A mode! with intermediate complexity would best suit for the time being.

Figure 3.4.3 illustrates an example of simplified transportation model. A model of this type uses
representative transportation costs for all of the possible combinations of supply sources, sales areas
and products. In order to get represcntative lransportation costs it will be neéessary to calculate
average actual transpottation cost from each supply source to each sales area, or to estimate expected
lower transportation cost in case more economical transpostation system is planned in the future.

Construction of this type of transporiation model is casy since the model has simple structuze as is
shown on Fig. 34.2. and Fig. 34.3, but calculation of an representative cost of transportation will
require much work. But once this representative transportation cost is calculated, it can be applied
to the combined model now used at the head office of Pertamina, resulting in completion of the
practical combined LP model consisting of refining operation and transpottation activities.

An example of more complicated transportation model is shown on Fig. 34.4. This type model
includes all the combination of possible supply sources and seafed depots. 1t will be necessary toseta
limitation regarding tonnage availability for each vessel size category, taking into account the flect
composition. In general, several kinds of oil products are transported by one tiip, for example, in
the case of clean products, gasoline, kerosene and dicsel oil, are often loaded on the same ship at one
tip transport. Therefore, in constructing transportation model of this kind, attention should be
paid to the faci that various kinds of oil products can be transpotted by one uip of a vessel.

In the model of this 1ype, 2 matrix can be made on cach and every vessel as shown on Fig. 3.4.5. and
it is also possible to construct a matrix for a group of vessels eategorized by size. When flect is small
the former matrix structure will be of use and if latge the lattec will be effective.

It is not technically impossible to operate the complicated transportation model in combination with
the refinety LP model.
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Fig. 34-3 Example of Simple ‘Transportation

Sales Area

Sales Ar #1
Supply Soucce. e

Unit 1 Salés Area §#2
Unit 2 Sates Area #3
Unit 3 Sates Area 114
Unit 4 Sales Area #5
Unit & Sales Area H6
Importalion Sales Avea ﬂ’l.

Sales Area #8
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Note:

Fig. 3-4-4 Mauix Expression

X X X Y Y 1 i
T T T T T 1 i
O 0 O O o i |
Y A B A B 1 1

fxyi fxaj fxbj fyaj f(yb} -~ — = objective function

Mark of columm, for example — XTOA] expresses the volume fo product J ¢rans-
ported from Refinecy Unit *X’’ to Sales Area “"A™.

Objective function is the minimization of wransportation cost, and fxaj, for
example, expresses the representative transportation cost of product J from Re-
finery Unit “X" to Sales Area “A”.
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Note:

d.

Column mark, for example, XTOAM represents the number of voyages of Vessel “M” from Re-
finery Unit “X" to Seafed Depot “A™. I the matrix is constructed for each and every vessel as
this cxample the column should take a positive integes. If the tonnage to be included in the model
is large and if analysis Is desired to evaluate whether the composition of fleet is appropriate or not,
column is not necessarily a positive integer. Figure with fraction would suffice in such oceasion.

Objective function will be the minimization of transportation cost. Cocflicient, for example, fxam
shows the transportation cost from Refinery Unit “X” to Seafed Ipot ““A” by Vesscl “M”.

Annual working days of a vessel is the available days for operation, i.c. catendar daysless pesiodic
repair and other non-working days. When actually solving a model, it is better to take 2 range with
a centain limit. The ¢oefficient, ¢.g. dxam shows the required \'oyage days for 2 round uip of a
vessel “M” from Refinery Unit “X” to Secafed Depot A

Cm and Cn show the cargo cartying capacity of the vessel “M?”, vessel “N", respectively. 1€ full
loading is impossible due to the dvaft limitation, this coefficient has to be adjusted. In ¢his case
the uanspottation will natwrally become high and shovld be reflected on fxam.

But effective use of complicated transportation model may be realized whea it is used for case
studics of the variation of the controlled tonnage as a tool for drafiing the charter plan. The

underlying of the above is that, in general, it is not necessary to use a complicated transportation
model for a relinery/téansportation combined model.

Development of Long Term Installation Plan Model

The concept and value of the long teim installation planning model are alteady mentioned in Item d of
chapter 3-3. Construction of the model is not difficult if the RPMS (Refinery Petrochemical Manage-
ment System), planned to be introduced at Pestanvina, is used. Therefore even if the technical co-

operation is requested on this subject, it is considered that only the supply of know how on analysis
and interpretation of results would suffice.

In order to implement the above 4 items, cooperation by Japan will be appropriate.

Re itema: To provide guidance for the development of model for time series analysis and its opera-

tion.

Re item b: To provide advice when Pertamina faces with difficulty, since Pertamina is already in-

dependently promoting.

Re itemec: To provide guidance for development and operation of transportation model and its

linkage to Refinery LP Model.

Re item d: To provide advice to Pertamina if they face dilficulty.

It is concluded that for each of the above items a guidance and advice through the dispatch of experts
on a comparatively short period will be sufficient.
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4. Computer System
4-1 Present State of Computer Utilization in Pertamina

In this section (wo things are described. The one is the result of our invesligation regarding the pre-
sent slale, capacily and man power of Pestamina®s compuler system which is scheduled to be utilized
at present for the realization of the Energy Data Bank as the fiest stage. The other is to check con-
crelely what kind of works are necessary to execute the works mentioned in the foregoing chapter.

This check shall be done from the viewpoint of computer system and on the basis of the result of our
investigation mentioned above.

Accordingly, what is meant by computer heie is Pertamina’s compuler at ils head office in Jakarta.
Similarly, compufer software in this section means software either usable now, or planned to be intro-
duced and possibly to be introduced.

Furthermere, there are some problems which are Lo be solved now, if possible, but, for the purpose of
the establishment of Energy Data Bank, must be put off as the issue to be solved in the tater days
owing to various restrictions prevaiding now. We shall refer later (o the reason why it is difficull to
fake vp the problem now.

4-1-1  The Preseat State of Hasdware and its Evaluation

The Fig. 4-1-1 shows the configuration of Pertamina’s computer hardware at Jakarta. This is a mthes
large-scale syslem, a duplex syslem mainly consisting of iwo seis of 1BM 370/145 (memeory size,
each 1,024 K bytes). The number and capacity of each unil are as shown in the Table 4-1-3.
The system is characterized by that: considerably large capacily of external stozage is equipped in
the form of magnetic disks and magaelic tape unil, of which 6 seis are shared file. Morcover, pen-
pheral unit consists of CRT display, XY plotter, ¢ic., dala inpul is basically done by means of diskel,
while the input by card plays only a supplementasy role.

As seen in the above, the machine contfiguration is enough, or rather too sulficient fos an average
compuler user. lis capacity is censidered to be enough for the initial slage, however, according to the
development of computer wilization, some exleasion, such as increase in the capacily of user calalog
file may become necessary.

For the reference, here is shown the Table 4-1-2 which contrasts the corresponding ouipul capacity
between 1BM 370 computer and FACOM M series as an example of Japanese computer.
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Table 4.1-2  Comparative table of 1BM and FACOM

I1BM 370 sciics - o FACOM M series
type CPU memory type - CPU memory
cycle time cycle time - cycle time cycle time
i1% 480 ns 430 ns ]
125 480 480
135 275~1485 770 read
935 write
138 275~1485 380 read 130 240 720 ns
_ 935 wiite _
| 145 202.5~315 540 read 140 210 636
607.5 write
148 180~270 405 read 160 S 170 510
540 wiite | -
158 - 115 1035 read
_ ' 920 write
168 30 320 160 40 60
130 11 60 . 350
190 30 375

CPU cycle time in the Table 4-1-2 denotes Input/Output time of asithmetic register necessary for the
execution of instructions, while memory cycle time indicates read-out and wiite-in time of memory.

Next, let us take up the question as to what kind of hardware is needed for the time being so as to
make in motion the Energy Data Bank System (EDB System) under consideration.

EDS System here means such a system that gathers groups of information related to the whole energy
supply-demand, retrieves vast and accurate information complying with the diversified needs in the
various ficld and further gets an integrated information system in order to make all sorts of statistical
data meeting all kinds of purpose. ‘Therefore, unlike what is commonly said, its purpose does not
necessary like in to wvtilize it for the socalled Data Base System of General Purpose and Data Manage-
ment System (e.g. IMS, TOFAL etc. as mentioned fater more pasticulaily) only.

Hatdware system necessary for EDB system depends often upon the operational availability or the
function of software, however, the following three is necessasy as a rule, namely —

1)  high spced mass storage _
2) atithmetic and logic unit of middle grade
3) operating system {OS), to which teiminals can be connected.

Seen Pettamina’s hardware system from this viewpoint (Table 4-1-1), it is sofficiently provided with
the (unction to incorporate the above-mentioned information system in it.

However, necessary capacity of hardware depends not only vpon the quantity of data, but also upon

the fact to what extent the system is furnished with high grade software. When we look at the
Pertamina hardware system at present, the system is not enough to realize the online system which
is one of the powetful means for the centealized management of diversified information as well as its
6tganic and multi-puspose utilization, because its peripheral units are suitable for batch typed ones.
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In order to use various terminal units frecly for the functional and full wtilization of computer, there

must be fully equipped telephone line network, and well prepared tesminal units togethes with con-
teoller for such terminal units.

As mentioned later, in case where the introduction of a full-fledged Data Management System and On-

line System are planned in the future, it will be necessary to extend the hardware system cortespond-
ing to mect such a purpose.

4-1-2 The Present State of Software and its Evalpation

Here will be evaluated the content of the software according to the software list submitted of
Pettamina. Generally speaking, its softwate is classified into two large groups as seen in the Fig.
4-1-2, i.e. control program group leasning mainly to hardware and process programs for the user.

According to this classification, Pettamina’s software is divided into what is shown in the Table 4.1.3,
which indicates that Pertamina’s software consists mainly of general information management system
(IMS) with double-barreled capacity of batch processing and conversational processing. At the same
time, so far as scientific and technical computing is concerned, Perramina’s software system relics on
SSP (Scientific Subroutine Process) and also adopts various kinds of applications. Judging from
the above, Pertamina’s software can be said as considerably well prepared.

The outline of the software will be explained one after another in the following description.

(1) System Control Progtam (Control Program)

This is a software belonging to the category which is generally called Operating System (0S). Thisis
one of the most basic software system essential for the due functioning of computer. All the other
softwates, such as language processor, Data Management System and other application softwares do
function as a sort of subroutine under this System Contcol Program. Pertamina’s systemn has the
following ones as control program.

a. OSJVS1 and DOS/VS
{i) OS/VSI (Virtval Memory Operating Sjs!em[l)

This is an improved version of OS/MFT {(Mulii-programming of fixed number task in the OS of sys-
tem/360) which is the basic OS of 1BM 360 and 370 series. It is a systemn control program {SCP)
enabling to exccute maximum 15 individeal jobs independently in paralle). Its characteristic function

is to have virtual storage (VS), job entry subsystem (JES), virtual stosage access method (VSAM) and
vittval transmission access method {(VTAM) etc.

{ii} DOSIVS (Virtval Storage Disk Operating System)
This is an operating system for batch process work.

b. Virwal Machine (VM}f370

This is a 370 series vession of CP-67 CMS {Control Program of system/360) and consists of the follow-
ing 4 componeat factors:
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Table 4-1-3  Softwares list in Pertamina

System Conirol Program
1 OS{VS 1, DOS[VS
2 Virtwal memory (VM/370)
3 CMS

Language Processor {language transtator, basic software)
1 ANS COBOL, FORTRAN 1V
2 PLN
3 APLSY

Application Sofeware (service program)
" 1 Data Management System {General Purpose Software)

IMS (Information Management System)
CICS :
DMS 11 (Data Management System)
SORT/MERGE
HCS (Health Care Support)
RPG (Report Program Generator)

2 Simulation Language (General Purpose Software)
MPSX (Mathematical Programming System Extend)
GPSSV (General Purpose Simulation System V)
GPPS (Continuous Process Plant Scheduling System)

3 Application Software of Scientific Technique
SSP (Scientific Subroutine Package)

4 User Application (Special Purpose Software)
APPLY
RESSTM
MMS’-GENERAL LEADER
UCC-ONE, TEN, FIFTEEN
PANVALET
NOVEL
EASY TRIEVE
FILETAB
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Control Program (CP)

Conversational Monitor System (CMS)

Remote Spooling Communication Subsystem (RSCS)
Interactive Problem Control System (IPCS)

L T

c. CMS (Conversational Monitor System)

This is a softwate servicing a time-sharing function of conversational mode in the wide range for the

user. CMS user must implement and manage the file and can do compile, test and execution of the
user program.

(2) Language Processor {Language Translation Program)

This is a software to translate the program language (compiler, etc.) used for the general programiming
(description of software) into machine language used intesnally inside the computer. The following
ones are prepared as language processors:

a. ANSCOBOL
This is a2 language for business machine which is used most often in Pertamina.

‘b. FORTRAN IV

This is an acronym of 1BM Mathematical Formula Translating System and a language used most widely

in scientific and technical computing on account of its brevity, easiness in writing and high efficiency.
c. PL{l (Programming Language One)

This is a language developped by joint effort of 1BM and SHARE (1BAY's user group) as a language for

geneeal purpose program. Although this is a most advanced language, it is not so often utilized as the
above two (2. b.), but is used only in the limited case in Pertamina, too.

d. APLSV (Abbreviation of A Programming Language)

APL is a language devised to express numeric and logic relationship clearly and concisely, and used in
conversational mode. APLSV is provided with a2 monitor which can be operated under the OS/VS
of system/370. Although itis not clear to what extent APL is utilized now at Pestamina, yet attention
is first directed to what degree its display terminals ate used.

{3) Application Software (Service Program)
a. Data Management System {General Purpose Software)

This will be described by us in detail tater in the section 4.2-3. It is a software for the storage and
process of data, thatis, a software devised especially to facilitate easy inputfoutpat, and easy retrieval-
corcection-addition of data so that massive and sophisticated data may be dealt.

(i) IMSIVS {information Maragement System)

IMS is a soft\sate in which two funciions of DC (dara communcation) and DB (data base) arz in-
cotporated an bloc. Particularly, DB is constituted with oné more physical data base. Itisa system,
whetcin on the basis of a single o plural phys:cal data bascs is sct another logical data base in the form
of physicatlogical linkage. The physical data base is composed in the form of hicrarchical tree strue-
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ture, of various segment units, each divided into several fields. In the physical data base there are
parent, child, or twin rclationship among each segment according to its physical structure, Simitarly
as above, also in the logical data base, logical parent, child, or twin relationship between each segment
is deflined on the batis of pointer linkage. As a result, in spite of its basic hierarchical tree structure,
a network structure of data is possible as a whole, enabling realization of high-grade data integration.
Thus, the exceltent point of IMS data structure system lies in that it can deal with necwork data
structure and do scrvice, separating evidently the function difining data base as 2 whole from the func-
tion defining logical data structure which is visible to the individual user’s eyes.

At Pertamina’s Computer Division, now ate under development the Mcdical Data System and Shipping
Data System utilizing IMS.

{(ii)) DMS 11 {Pata Management System }1)
The features of DMS H can be described as follows:

*  COBOL, ANGOL and PL/I are usable as host language.

*  Bugs do not be generated in the disks regarding the accumulation of DB pudating,
*  Throughput is almost constant from beginning to end.

#  Multi- DB, Multi-programmingand Multi-processing are optiomal.

¥

There is no need of paying atteation to the difference between online ’proccssin.g and batch pro-
cessing.

{ii) SORT/MERGE

This is a system to file and edit a data {ile by means of some key wotlds.

{iv) HCS {Health Cace Support)

This is a Hospital Maragement System, and is utilized under the OS of CICS/VS or DL/1-ANS
COBOL. The typical examples of its utilization are the entry registration system of new patieats and
system of sickled reservation, etc.

{v) RPG {Report Program Generator)

This is 2 program used for file updating and report writing. As to the file updating, it drafts programs
necessary for vpdating of basic file, while, in respect of report writing, it gives commands indicating
in what form printing should be made, how many lines should be printed in a page, and what should

be done in a cestain colummn, It is a generator to draft necessary progiams theough the process as
mentioned above.

b. Simulation Language (General Purpose Software)

These ate program packages which do various computing for the scieatific business management by
using mathematic models. Pertamina has developed and been using many kinds of such languages
that are ramified according to the methods of scientific business management and algorithm ete.
actually used. In order to make the best use of these softwares, the prerequisite is the panticipation of
experts who understand well the basic methods and have undergone the training of mathématic
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models. Add to these, it is required to gather and edit data which are the basis of model drafting.
i) MPSX {Mathematical Programming System Extended) -

This is a Lincar Progrtamming application system developed by 1BM.

(i) GPSS V (General Puspose Simulation System V)

This is a Genesal Purpose Simulation Language which facilitate modeling by the expression of activi-
ties and phenomena in block diagram.

(iii) CPPS {Continuous Process Plant Scheduling System)

This is a simualtor for the check of scheduling system used for continuous process plant. Conversa-
tional Mode is available, too.

(iv) RPMS (Refinery Process Mathematical System)

This is a program package consisting of Matiix Generator for the refinery LP model, and Refinery
Data Bank.

At present, some technical experts and engineers are dispatched from Pestamina to Bonner and Moor
‘which developed this system, and they get tiained there.

¢. Application for scientificftechnical computation

(i) SSP (Scientific Subroutine Package)

This is a group of scientific/technical computation programs developed and serviced by 1BM, in which
about 250 subprograms are included. Pertamina uses now this in its extended form. New packages

which were developed on the basis of the above package are said to be used at Pectamina for the statis-
tical and analytical purpose.

d. User Application (programs made by usess for problem process; Special Purpose Software)

{i) UCCone {Tape Management Soltware)

This is a Magnetic Tape information process system developed by UCC (University Coniputing Com-
pany}. Itis furnished with 2 unique form of standard report writing.

(i} UCCTen (Data Dictionary Manager)

‘This is a subsystem for IMS user and equipped with a function of expression and definition of Data,
having 3270 formats, such as data base expression, data set group, segments and ficlds.

(iii) YUCC Fifteen {Job Recovery System)
This is a palliative systein for the trouble shooting in O.S.

(iv) PANVALET

This is a program to do management and recovery process at the time of ertor generating in all the
progtams, regardless of soutce programs or object programis. PANVALENT, developed by Pansophic
Systems, Inc., does report regarding the detailed information about itself as well as the sitvation of
library surrounding it. '
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{(v) EASYTRIEV

This is 2 system using free formats for information retrieval and file management (developed by Pan-
sophic Systems, Inc.)

(vi) FILETAB

“This is a report writer system which is installed at 500 places in 17 countries (dc-veioped by Software
International Corp.)

4-1-3 ‘The Psesent State of Man Power and its Evatuation

As shown in the organization Table 4-1-4, Pertamina’s computer personnel numbers 130 pessons
in all which are clearly divided into two groups, i.e. one in charge of system design and the otherin
charge of program. Of system design people, 11 persons are related to simulation and with the ex-
petience of about § years, while 21 pessons engaged in business computing have the experience of 5~7
years.

‘Fhere are not so many people with the experience of 10 years or more, but the line-up is expected to
be filled up with more speciatists, as time goes on. Most people in charge of system design are said to
have expeticnce in programming in the past, while the present persons in charge of programming are
expesienced 5~6 years in average. ' :

So far as we could know by the investigation this time, the preseat state of Man Power as mentioned

above is fully sufficient to cope with the ordinary projects, unless they are of very large scale or spe-
cially difficult ones.
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Table 4-1-4 Member of Pestamina Conuiutér Divison.

roncrion | TPRIERCE JOverl 9 1 g L7 |6 [ s J o} 3| 2| 1| o
1. Management. 3 1 '
2_ Administration. 2| |2 2 21 | 12
3. Procedure. 2 1 o 3
4. System Development, o T S
41 Scientific. 2 |1 ] 2 6 11
42. Commercial, 31 2] 3] s 1| 2 R e
5. Programmer. - 2 3 6 4 18 33
6. System Propeammenr. 1 1l 2] 21 2| 3 3 14
7. Data Base Adm, v 1 N N 7
8. Data Controfler. 9] 13 1 1 o 14
9. Computer Operator. 2| | 2 ] 2 s | 3 5 21
10. Key Puncher. 3 8 4 7 7 9 1 i 10
*TOTAL 27| s |21 |23 |16 |27z |25 s | 3 180

42 Some Concrete Steps for the Establishment of Energy Data Bank

A methodology will be descsibed below coneretely as to the establishment of Enctgy Data Bank
which can be utilized by Pertamina and MIGAS.

421 The Concept of Concrete Step

The activity needed for the establishment of Energy Data Bank will be, at least, as follows:

1} Gathering and arrangement of the existent basic data
2) ‘'Fabulation of the past records of energy consumption
3} Tabulation of Energy Balance Table

4) Forecast of Middle-teem demand

In o1der to accomplish the above work, several know-hows are necessary. We consider it our target
in the first yéar to transfer such technical know-hows to Pertamina and MIGAS, and to brush up
the resultant.  As there is time limit, even the accomplishment of the above target in itself is even

so difficult, however, out activity will not deserve the name “Establishment of Energy Data Bank™,
unless we can attain this minimum target, at least.

We have defined the step thus far as the Step 1, in which the development of computer software

will be resteicted only to those of easy nature and with the minimum scale. The prime goal here
will be the smooth output of the zesult.
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Only in the stage when the above becomes possible, the follomng items will be the activity to be
taken up in the next step, e, - '

1)  Widening of the sphere, in which data are gathered.
2) Utilization of application system of higher grade.
3) Development of Data Management System.

4)  Utilization of Data by online system.

These activities are considered to be the future assignment to be taken up after the first step is fin-
ished.  Accordingly, the process, in which these activities are examined and put into practice, shall
be called Step 2. Furthermote, the computer software to be developed in the Step 2 will have to
be centered on Data Management System and its utilization by online system.

Although these problems at the Step 2 ate not taken up in the first year, yet consideration regarding
the concept of Data Management System will have, at feast, be done in the Ffirst year.

‘The reason why the IMS owned by Pertamina is not used at the Step 1 will be explained lates.
When we express this concept in 2 Figute, it will be as shown in the Fig. 4-2-1.

As clarified in this investigation, the computer system and introduced software at Pertamina are
considerably high levelled, which the staff engaged in the computer jobs (180 persons) is alrcady
in a level worthy of praise, both quatitatively and qualitatively.

Therefore, when the basic know-how is obtained regarding the method of utilization of data in the
Step 1, it will become possible to develop highes application technique at the Step 2 and software
recessary for them.

The content to be done in the Step 2 is to establish Data Management System. Although there is
already IMS which is a software developed by Peitamina as its DMS, yet it is still in a stage that IMS
is about to be wiilized for the establishinent of Shipping, Medical and othér Data Bank. ‘Therefore,
utilization of this IMS shall not be done at the present stage (Step 1). Furthermore, in the light of
the above situation it is considered to introduce highee application program and do system design
on the basis of the Energy Data Bank. It is anticipated to tequire at least 4 ~ 5 years until the stage
as mentioncd above is realized, and at the same time, it is the option on the part of MIGAS and
Pertamina to decide the content to be adopted.

The Fig. 4-2-1 is a flow chart showing the Data between the aforementioned Step and Software as
well as its control. In this figure the left sidé part of the dotted line is the Row of the Step 1, while
the right side belongs to the Step 2. Motrcover, the squarely boxed part in the Step 2 expresses the
Data Management System which is to be accomplished utilizing eithes IMS or a sofiware newly de-
veloped for the Energy Data Bank. '
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4.2.2  Contents of Step 1

Even if Enesgy Data Bank must be established as soon as possible, it is not advisable to introduce or
develop abruptly a system on a large scale, because there are many difficulties anticipated as a matter

of fact. Accordingly, a gradual building method in the step by step way is the most practical approach
(o success.

The first thing to be done is to gather energy related data available now as much as possible and input
them into card (hete inpuc to disk, because key to disk is used at Pertamina presently). In the stage
of Step 1 check and edition must be done manually.

Next becomes necessary the conversion software which converts the Written Input Data into Input
File A, B, and C. The Input file Aisafile, in which principal I':‘nergy Data are asranged in time series
and filed in such a form that can be read by Domestic Statistic Software which compiles the statistic
repott. Input file B is so arranged that it is easy to identify the kind of Energy Data and the division
(to be described later), to which the Energy Data belongs. The input (de B is made in the form that
can be read by the Energy Balance Software which compiles Commodity Balance Table and Energy
Balance Table. Input file C is a file, in which Energy Demand data and Economic Frame data are
arranged in time series. Input file C is made in the form that can be read by regte#sidn analysis soft-
ware which makes the forecasts of future demands by means of regeession analysis.

The software which consists of these files is what corresponds to the portion “special purpose input
file generator® desceibed in the Fifure 4-2-2. Here is done data check to some extent. This software
is probably enough, if its scale is 5000 steps or so on the FORTRAN basis.

The following problems are anticipated to occur in the stage when this input files generator is oper-
ated: '

1) Input data are quantitatively so poor as to make Commodity Balance Table and Energy Balance
Table.

2) Contrary to 1}, unnecessary data may exist too much.
3) Output table of input data check becomes too much.
4) Many Input Data ercors may come out owing to the deficient Data gathering mechanism.

When such a problem as ) or 2) breaks out, gathered Data must be rearranged, and necessary data
should be supplemented or input to feed back to the Data gathéring. Considering thus, input data

are advisably to be treated manually, unless and until the concept of Energy Data Bank is fixed in
indonesia.

Thezefore, the questions — what kind of Data should be used conctetely and what form should be
adopted to make Energy Data Bank — are to bé deécided in consideration of the needs on the Indo-
nesian side and O.A.R.S. now under planning at MIGAS as well as Data gathering organizations inside
Pertamina,

Thus, it is essential to make input file A.B.C. and to dévelop sofliwate necessary for the effective
utilization of Energy Data Bank Computer Sofiwaée to be developed at the Step 1 is special input
fde genesator, and Demand Statistics Software, Energy Ralance Software and Regression Analysis
Soltware, the latter 3 being necessary for the utilization of Data,
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Fig. 4-2-2 Concept of Enesgy Supply-Demand Data Bank System in Step 1
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At the Step 1 these Softwarés shall be developed in close cooperation with Indoiiesian side. Work-
ing procedure of these Softwares will be explained one by one.

(2} Demand Statistics Software

Out of the original data {input file A), this Software outputs, in time sesies, the past records of the
Energy demand classified according to the each industrial field. This past records table of demand
will become data showing what kind of energy was selected in the each industry and how the con-
sumption records in the past underwent a change.

The tabulation includes the following two tables.
1) Original Unit Table

This sesves to calculate and tabulate, from the original data, the quantity of various energies con-
sumed by the each and every industey by means of Origiival Unic.

2) Conversion Table

This serves to convert various energies into calorific vilue (heating value).

{b) Energy Balance Software -

‘this Software Package serves to make two kinds of Commodity Balance Table as mentioned below.
1) Commedity Balance Table o

This aims to clarify the supply-demand relationship of Energy, iie. the supplying situation (what
kind of Energy Sources [now, oil and natural gas only] was supplied in what form) and the demand-
ing situation (in what industries it was consumed}in a certain period (annvally, quarterly, etc.)

The output formula will be as shown in the Table 2-2 in the second chapter. We shall explain it here
briefly.

If we show the nature of the each supply-demand ftém briefly, its outline will be summarized as be-

low:

@ Production .......... Past records of production of various energies were transferred from
the original data. o

@ Import ......... + ... Past records of import of various energies wete transfésred from the

origina data, '

@ Expott cvvvennnvennn. Past records of export of various energies weie transferred from the

original data, including bunker oil consumption.

@ Bunkeroil .......... Production of heavy oil for bunker, transferred from the original data.
Inventory .......... Adjustment of in\'entory"diffé're_r}_ée between the beginning and ¢nd of
adjustment  the year, each marked with # respectively.

@ Total Domestic . .... .. This is the total of all the ¢nergies consumed domestically and equals
Consumption to the sum of converted enecgy consumption and domestic final ¢con-

sumption.
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S‘alis‘ic s ssbens i
Difference

------

@ Total , .

consumption of
converted energy

(13 (@)~@))

Total Domestic
~ Final Consumption

Norenergy . ...
Stalistiéal P ,e

--------

. ‘This is an adjustment item to kecp the balance of supply and demand

of each energy. Here is included energy loss owing to radiation or dis-
charge into alr of electric power heat, natural gas, coke oven gas and

blast furnace gas, etc. Quality conversion by means of naphtha reform-
ing is included also. % is marked respectively at each place.

This is the past recotds of various energies converted and consumed 35
the sencondary andfor tertiary energy.

This is the total final energy consumed domestically in the mining
industry and people’s daily life. Here is not included the consumption

of convertéd energy. ("" i?)

Here is summed up other oil products only that are consumed for other
puspose than energy. Other energies are added up in each industiy.

tn the original statistics was investigated the diflerence between the

amendment total consumption in the supply-demand balance in the vatious enesgies
and sales recotds by means of sampling survey. In this mairix this dif-
fecence is distributed in proportion to the consumption by each indus-
tey.

Table 422 Enesgy Balance Table
 Kinds of encrgy
coal oil other
item

(l) Production

@ Import

_ﬁ@ Bxpoit

@) Bunke: oil

( ;) Inventory Adjustment

(6 Total Domestic Difference

(?) Statistic Difference

@&~

Fotal Consumption of
Conveited Energy

©~@)

Total Domestic

Final Consumption

H@ Non Energy

@ Quantity Revision
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The kind of Tabulation

1

Ot—iginali eene
Unit Table

Conversion . ......%..

Table

Tableofthe .........
component ratio

of the final

consumption

Tableofthe .........
coinponent ratio

of:t!xe t_'acb ene’rgy_— L

Table ofthc e e

component ratm ’

mdusmes

2) Energy Balance Tab]e

[

Fhis is tabulg!gd éf@o«jiué to the schema unit of the various energies.

This is calorific convérsion figures classified according to heating value
{as pee separate sheet) of vatious energ:es

This -is the  compdnent rhtio, making total energy consumption as a
denominator and multiplied by 10,000.

Lo 4

This is the ¢omponent.ratiq, making the total consumption of each
energy as a denominator and muliiplied by 100.

e N R tS B

’Iius is lhe component ratio, making the total consumption of each

o mdusuy as a denommalor and mu]uphed by 100.
according to the S ‘

‘The purpose of Energy Balance Table lies in to labulate a Table in the form in conformity to the
international standard — i.e. Input-Output Table of Ene;gy which is supplied and demanded in a
cettain petiod, and furthermore, by means of such a tabulation, to eslabhsh 2 uniform and consistent
Energy supply demand plan. '

The procedure shall be started at the Original Unit Table 2nd then followed in the order as shown in
the Figure 4-2-3,

Fig. 4-2-3 Energy Balance Table Flow

1 Commodity Balance Table {Base)

{original Unit)

L 3

Distribution of statistical amendment

2 Commeodity Balance Table (2)

{otiginal unit)

Deal with avto

generation

3

Energy Balance Table
{otiginal unit)

Calorie conversion

| 4 NewoTablel - Simple :
{Gross calotie) Simplify Netto Table 1

5  Neito Table 2 Simple
| {Netto calorie) Simplify Netto Table 2
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(¢} Regression Analysis Software

This is 2 method, in which a certain dependeat variable given as quantitative data is explained as a
linear function of some independent variables. This method is derived from the method of least
square or maximum likelihood method. This regression analysis is a method to be considered quite
naturally, so long as one wants to adopt a so<alled scientific approach for the solution of any pro-
blem whether its ficld is felated to natural science, social science, or cultural science. In short, it is
a method used most extensively and frequently among statistical methods.

The above method is used here for the supply-demand forecast of oil products. That is, this analy-
sis is done by substituting demand of each oil product for depeadent variable and substituting eco-

nosnic fa¢tors for independent variable., Furthermore, the scale of the Enesgy demand in the future
is forecast by doing calorific conversion.

The application Software for the above will be enough, if Pertanina makes the best use of SSP, to
which use the personnel at the Computer Division is accustomed.

‘fhe point at issue is how long it is required until the Data sufficient enough to sustain regression
analysis aze gathered.

Here is shown an example in Japan in the form of a concrete equation.

log {Energy demand in the manufacturing industry)
= 4.8+ 0.98 log (production index)
— 0.19 log (Energy price/GNP deflator)

log {oil demand) _
= 3.86 +0.93 log {production index)
— log (oil price/GNP deflator)

423 An Examination on the Future Problems {Step 2)

Data Bank is, in a word, literally a gathering of accumulated Data in itself, but it has a different
characteristic than the conventional data file, because, in the case of Data Bank, Data are accumu-
lated in the form, in which plural programs can be commonly utilized.

Accordingly, it is essential to have Software which can manipulate and process this Data Bank frecly
at will. ‘The Softwate is, in sum, to be classified intd piogram packages, such as Information Re-
trieval Systm, File Processor, File Process System,; Retrieval System, Repott Writing System and
Data Base Operating System, together with Accounting System and Inventory Control System. In
general, these software shall be piopesly defined as DMS (Data Management System). DMS’s func-
tion is, after all, to rear and maintain Pata Bank and make the information ffom the Data Bank
into a Repott.” 1a other words, two functions of DMS are the updating of Data Bank and inquiry-
system. As for the former function the main point is to define the significance, do assessment, and
consider application of DMS within the reach of the Data Bank and in the environment, in which
DMS is utilized. In the meantime, as to the latter {inquiry system) the main point at issue is related
to the expression, structuge and operation of Data, scen from the side of computer technology.
When a new teport based on the updated Data is required, what is the differeace in the procedure

between the commonly used one and the method utilizing DMS? It is contrasted in the following
Figute 4.24,
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Fig. 4-2-1 Comparison of the general procedure with the method uiitizing DMS

General f’roc-edure o ' DMS
(1) Analysts do‘_aaja.ly_sis o_liéhe ﬁowio.[i;lplml_ .‘ (1), Ana'lysts do analysis of the flow of
output and design data form, _ : ‘- -, mputloulput and design data form.
_ (Data inputfoutput becomes freet
{2) Programmers ‘or analysts write a program “ i - than the general procedure.

for file making, exiénd this program’
further for the maintenance of its fife and
write moie programs.

¥

(3) Programmers or analysts write a program to

make out required repost.
—— ] o S | 7
{1) Data are gathered and formatted. Also pro- (2) Data ase gathered and fosmateed.
grams are debugged.
1
(5) Filesare made and stored in tapesor disks. | -
} ' ¥
(6) Report writing is put into practice: (3) By the use of Data Management
System (DMS), files are reared and
_ report is written,

Generalized DMS serves to facilitate both programming and its debugging. The more important
feature of DMS is, for instance, that the maintenance and execution of a tegular program can easily

be continued, even “hen a skdled person in charge of data process is teplacéd by other inexpericaced
pesson. ’

On the other hand, there are some difficulties, too, in respect of DMS.’ Although this is chiefly in
the case of DMS sold in the market, it occurs sometimes, for instance, that equipment configuration
of computer is compelled 6 change after the purchase of 2 DMS, or that the conversion of Data
and ngrams necessitates even recheck of data eleménl 2nd report.

In view of such 2 bltter [case as abme. \vben D\iS is apphed on Bnergy Supply Demmcl Data Bank
in the future, cateful check must be done as to \'.bat kmd of DMS is applied.

The Figure 4-2-5 shows the relationship betweén the Data Management System and other Application
Softwarc-fﬂardwat’e DMSisa subs’yiten"\ under Opetating System.

The Computer Division of Penamma is ‘lmngly onented to IMS, and owns, for lhe time belng, Hard-
ware and Software !'IEC{‘\S&I)" for the Data Bank.

IMS {Information Managément System) is a system de\eloped by 1MS Ootporauon and ovmed by
Pertamina which’is going to utilie IMS as shipping information control system. To cite an instance
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Fig. 4-2-5 Data Management System and Other Application Software & Hardware
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of IMS, the foill)wfn'g Fardware is necessary.

(1) The minimum configuration of Central Arithmetic and Processing Unit, and Internat Storage
is 256 K byte in the case of batch processmg, and 512 X byte in the case ofon dine processing,
(It is 1,024 K byte at Pertamina.)

(2) At least one Magnetic Disk Unit is necessary as the memory media to be used for Operating
System library.

{3) For the operation system of the minimum Data Bank must be added further one disk unit
and one tape unit. The reason why the tape unit is included hese is because the tape unit is
necessaty for back-up purpose, i.e. it must be used at the time of reopening or restoration after
the Data Baok was damaged, and moreover, because the records of updating must often be
preserved for the sake of reference in later days.

Consider thus, Hardware necessaty for IMS is, at any raté, equipped enough in Pestamina, unless
a fullscale utilization of DMS including online {to be described in the later chapter) comes into
question.

Cestainly, IMS is a Softwate powerful enough for the maintenance and control of retrieval, data
check and Data Bank. However, it will be considerably long years befote Pertamina has IMS at its
command. The Table 4-2- 3 shows the compatison of the features between IMS and TOTAL which
is the DMS used in 1BM 370 series.

-

"I IMS is used for the work in the first year in order to establish Eneigy Data Bank, one full month
must be spent fos the learning of 1MS, and furthermore, new files according to the purpose must
be made. Also, as a matter fo fact, it would not be possible to prepare mass data, since data volume
to be gathered the nceforth is related mainly to 6it and natural gas.

If the whole project is. in spite of the condition as mentioned above, promoted in the direction
aiming to wtilize IMS, that,will impede the object of pritnary importance, i.e. transition of Data
Bank application technique, to Pertamina and MIGAS, to say nothing of time and money wasted.

This is the very reason why we insist upon that such DMS as IMS should not be applied in the
Step 1, but, instead, Energy Data Bank should, even tentatively, be established, although the interim
period (Step 1) shall not pass away idly, but knowhow tegarding DMS’s application should be
learned meanwhile and, simukaneously, attention should be paid to the problem as to what kind of
DMS (including IMS) should be applied in the futuze.

At the same time, it must be considered, too, to introduce ot develop, of Pertamina’s own accord,
FOTAL which is 2 handy type DMS exclusively used for Energy Data Bank. The Energy Data Bank
which should be established in the future through the utilization of DMS in some way ot other shall
include such data as supply-demand balance of each product, tefinery information (refinery equip-
ment, yielding rate and operating cost, etc.), and the economic frame in Indonesia (GNP, population
and industrial production, etc.)

Simultaneously, it is 2 natural conclusion to want that this Energy Bank is utilized for the establish-
ment of oil supply-demand model and various other models which should be that mainstay in the
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Table 4.2-3 Comparative Table of IMS and TOTAL

" ftems to be compired IMS _ TOTAL
Developper 1BM and SHARE (iBM's big users)

S : Independent specialist company
Vendos IBM N
Object, on which the Software usable to the program of a very specially effective in the system
is applied of 2 very large scale smaller than medium scale
Function and specification _ tich 2nd with wide option rfshictcd
Program scale o targe compact

- Machine load as per DB design small
hial;u.al : — huge smatlin quantity
| Period necéssiry for Jearning 2 month 4 days
épc;iaii;! - - difficult simple
Codmg brief stightly leduudapt
How to dlengn a good DB A prospect for 2 long term and simple
skill are necessary
Influence of good orbad design very large ordinary
" Procedure of change or adition to DB | ordinary simple
Machine loard tabor lasge simple

future, when such a policy as Enérgy supplydémand plan will be drafted.

What is shown in the Figuie 4-26 is a rough sketch of the application system to the approach in
abovementioned orlentatlon " Needless to say, this is only one of many thoughts and so second
thought may be’ neceséaty under the changed situation. Nevertheless, it is more rational to consider
in this way, so far as the probfem is pursued at the present stage.

Also, in the futurc, as one of the application of Energy Supply-Demand Data Bank, it must be
considered to imake oil supply demand model and do various ¢case study utilizing such models.

Henceforth, encrgy demand in Indonesia will increase naturally. In order to cope with such a sitva-
tion, other energy sources than oil {eg. coal, nuclear power, etc.) must be taken into account, too
and furthermore, it must be remembered that policies concerning oil refining and crude oil sales etc.
have the tendency of more divessification and complication.

Based on the general purview regarding Energy supply demand as mentioned above, it is escential
to undesstand in advance what the ideat image of oil supply-demand in Indonesia should be in the
future, because this problem is closely connected with the tread of Indonesian econorny.

For this puspose, both Enetgy Data Bank as well as Encigy supply-demand forecast method must
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be established at any cost.’

At present, Pertamina engmee:s in charge of Computer Division are dispatched to Bonner and
Moor Cotp., U.S. to study apphcallon opelauon and to intioduce RPMS, which is an excellent
Software package owmng Matrix Generator, Report Wntet, and Data for oil teﬁmng Linear Program-
ming Model.

Being backed by this situation, it will be enough, if an oil supply-demand model is constructed in
such a way that LP model is utilized.

As its due procedure, firstly, Refinery Infosmation must be eaken out from the file groups of Energy
Data bank to formulate a part of oil refining Model.

Next, demand scale based on tcgression analysis is input, and lastly, the quantity available to supply
is input into the oil supply-demand model. Making this model as basic model, analysing function is
further added hereto according to the problems proposed, such as qualitative variation of oil supply-
demand owing to introduction of substitute energy, and change of deamnd pattesn on account of
this fact, model construction should be done in compliance with Indonesian own needs.

Therefore, technical lectures and suggestions shall be piven according to the procedure mentioned
as follows:

1) Construction of oil mode}

2) Study as to what kind of data are necessary
'3) Construction of substitute Energy Model
4) Study of premises and results

5) Other ways of application.

Since Pertamina owns abundantly many other Computer Application Softwares than the above,
it is more advisable to give suggestlons as to chelr effective opetation.

For instance, it is said that Penamma owns a!ready CMS (Com.e:sauonai Monitor System) in its
0.5. library. Also, it is surmlsed that Pertamlna is scheduied in the near futute, to connect the
computer at its head office in ]akarta wuh termmals at e\ety branch and depanmenl So as to
prepare for the situation when online system will have to be studied in the future, imust bear in
mind that it is necesséary for ¢computer to ln\estigate the capacity and situation of celephone lines
network in the city of Jakatta: =-~ - -

Furthermore, in order to utilize DMS including online system in full scale, it may become necessary
to consider extension of hardwate system at the same time.
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Fig.4-2.6 Application System Flow
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FLN OPERATION DIAGRAM

Fig. 5-1-1 Installed Capacity of PLN
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5. Data on Energy Othes Than Oil and Gas
S-1 Electric Power Supply Demand Data
5—-1—1 Importance of Electric Power

Although the share of electric power is only about 5%* of the final encigy consumption in the Re-
public of Indonesia, the share is expected to grow up to more than 20% in the fulure as has been
shown in the cases of developed countries. Since elecltric power could be generated from enesgy
sources other than oil, promotion of electti¢ demand and supply in the Republic of Indonesia will
contribute not to the development of rural electtification and national industeialization but to the
national energy policy of oil conservation. Therefore, the demand and supply stucture of energy
in this country will be influenced by the inceeasing importance of electric power.

+  the World Energy Convention, the Indonesia Nationwide Committee

5-1-2 Data Collection

Ia tegatd to the survey and data collection of electric power demand and supply, it is difficult to get
complete data. However, each organization such as PLN (the Electric Power Cotporation}), the De-
partment of Industry, the Central Bureau of Statistics, MIGAS (the Department of Mine and Energy)
and PERTAMINA has conducted the survey as required. Though much effort has been made 10
improve the exchange of infoimation among the above-mentioned organizations, PLN, as the govern-
ment body in charge of production, distribution and safes of electricity, takes a great interest in this
field and actually has been practicing to keep records on monthly basis. Iis annual reports are com-
piled and issued, including information on development programs, facilities installed and activities in
production, distribution and sales of electricity in total and by districts, though they are restriced
within the PLN coverage. Some key data such as installed capacity, kwh production, kwh sales, the
number of consumers etc. of PLN ate shown on annual basis in a consistent manner. {See figures
51-1,51-2, 5-1-3, and 5-14)

‘Fhete are some difficulties in collecting the data even within the PLN coverage. In case of the data
shown in the tables from 5-1-1 to 5-4-1, some comments are made in the following chapter. In estab-
lishing the energy data bank including the data on oil, gas and other kinds of energy as well as elecuic
power, it is very important to overcome those difficulties. Especially power system loss and thermal
efficiency of power plants are the keys to clarify the interrelationship between primary energy con-

sumption and that of secondary energy such as electeic power. It is necessary to collect more accurate
data on transmission loss rate and plant efficiency in oider to set up a reliable data bank.

But the pp\.:rer's)"stéms in [ndonesia ate so diverse in nature and size that certain figures as load factors
and losss rates, do not in most cases, reflect the condition of the power systems on a national basis.
As the quality of collected data shovld be improved immediately in otder to assure the significance
of any interpfetation, the beakdown of information on each system-base is now being conducted
in PLN." In ordet to imposve the general data for PLN puiposes, PLN is making preparations for
instaliihg compuieis in the neaf future. Even ifitis just the first step, the practice of keeping records
of opérational data will be established by the new computer center.
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Another problem in the susvey of electric power demand and supply Is how to collect data outside
PLN. There is a considerable amount of individual power generation in this country, but the Central
Bureau of Statistics has collected only a part* of its data. It is natural for PLN to be interested in
individual power generation, so that it estimates some of the data like installed capacity. Recently
the Department of Industry prepares to collect data including energy consumption from industries
periodically. By using the oil products sales data collecied by Pertamina, the data relating to power
generation may be estimated to some extent. Al these organizations must cooperate and wotk
together in order to set up the nauonwnde energy data bank.

¥ See 5—3-2 General Industrial Statistics
5-1-3 Available Data

The result of the survey of available energy data in regard to electiic power is shown in the tables
below. (from Table 5.1. to Talbe 5.5} Al indicates that the refiable data are collected periodically
only within PLN coverage. A2 indicates the data are estimated by PLN, the main organization in
charge of electiic power supply. A3 indicates that there are only the sample data. NA means that no
data is available. As for the power system loss rate, PLN calcutates it as follows:

L (%)= G S x100

G: pgross generated electric energy
S:  gross electric energy sold
L: power system loss rate

Under the circumstances of instrumentation in the plants and of electric powér sales iecords, this
way of calcutation seems to be the best, at Teast, for the moment. It is nécessary, however, for PLN
to be equipped wuh much mote instruments of speclf‘ ic lypes bes1des (bose it has at present in order
to find out accurate load factor and derailed load curve.

*  These data will be needed in the future since they are the enefzy dala to be used in p{obablhly

or time seties data analysts
5—1-4  Analysis of Data

One of the major purposes of setting up the energy data bank is to analyse input data fot making
economic plans or de\e!opment programs. The tiend of the rusal elecmfi-:auon p]an or of the electeic-
ity rate system gives a great influence on those plans and progtams

The 1ural electrification in the Republic of Indonesia is to be promoted on the basis of the following
basic concept of the target of the Third Five Year Overall Development Plan (REPELITA H1).

The sural electrification plan is materialization of the effort to let the rural community shate the
benefit of the development. As stiputated in the Cabinet Order No. 18/1972, the purpose of PLN s
to take a pant in developing the national economy and in improving the Indonesia standard of living
under the government policies. In other articles of the orders PLN is zequited to play an active past
just like other sound industries do their commercial activities. The rvral electification must be pro-
moted along that policy.
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Table 5-1-1 Data Collection of Power Démand

National Total { By Distsicts*1 | By Usilities*2 | By Classes Usess*3 | By Installations
Energy Demand (kwh)| Al A2 Al A2 Al Al Al
Facilities Demand {kw)} Al A2 Al A2 Al - -
Load Factor {%) NA At Al A3 A3
Tranumission Loss Rate {%) NA Al At - -
Powee System Loss Rate (%) NA Al Al — -
Load Cunve NA Al Al Al A3
Number of Consumers Al A2 Al Al Al -
*} — By FLN Supply Regions (15)
*2 — PLN and the othess (private powes gentration elc.)
43 _ By types of industries
Table 5-1-2 Data Collection of Power Supply
‘National Total By Districts By Unilities
Hydio Power Al Az Al A2 Al
Run-off-River Type At A2 Al A2 Al
Reservoit Type Al A2 Al A2 At
Pomping-up Type Al A2 Al A2 Al
Thermal Powes Al A2 Al A2 Al
Coal Burning Type Al A2 Al A2 Al
Oil Buning Type Al A?Z Al A2 At
Gas Burning Type Al A2 Al A2 Al
New Kings of Energy AL A2 Al A2 Al
Nuclear Power Al A2 Al A2 Al
Geothermal Powet Al A2 Al A2 Al
Others Al A2 Al A2 Al
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Table 5.1-3 Data Collection of Primary Energy for Electtic Power (1)

Mational Total By Disteicts By Utilities
Consumption in Power Plants (ton) Al A2 Al Al
Corl 1= Average Calories {KCalfton) NA Al Al
) Consumption in Power Plants (k_l} Al A2 Al Al
ol Aveiage Calories (KCalﬂl) NA Al Al
Consumptionin Powes Plants (Nm’}) Al A2 Al At
©os Average Calories (KCalfim®) NA Al Al

Table 5-1-4 Data Collection of ‘Thermal Efficiency of Power Plants
National Totat By Districts By Utilities By Plants
Thesmal Efficiency of Power Plants NA NA NA A3

Table 5-1-5 Data Collection of Prisnary Energy for Electric Power (Future Forecast}) (2)

MNational Total
National Total 1977 1980 1935 1590

Hydro Power :

Potential Water Poaer *i A2 A2 A2 A2

Dexeloped Water Power Al A2 Al A Al A2 Al A2
Cosl *2

Production - AY At Al Al

Import - A1 Al At Al
Ol *2

Production Al Al Al Al

$mport Al Al Al Al
Gas *2

Production Al Al Al Al

Import Al Al Al Al
Nuclear Fuel %2 .

Production Al Al Al Al

Ingort Al Al Al Al
Othars 12

Peoduction Al Al Al At

Tmiport Al Al Al Al

11 — Average Water Fall X Average Height of the Land

12 — Only for Electric Power Generation
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Based on the Tatest study, the total number of rural areaspvillages (desa) in Indonesia is about 57,000,
comprising of sellpropelling villages (desa swadaya - 38%), sellsustaining villages (desa swakarya —
55.6%), white 80% of the indonesian population consist of rural people.

Notwithstanding this fact, the rural electrification target within REPELITA 1M is only limited in the

effort to include all self-suppotting villages into the “project acea”, with the understanding that the
distribution networks should cover all such self-supporting vitlages.

Some of the sell-propelling and self-sustaining villages would also be covered in this target, in line with
the development of the distribution networks concerned. Having it done not mean that the clectsifi-
cation ratio in self-supppotting villages will reach the 100% figure at the end of REPELITA I1I.

In regard to the electricity rate system, PLN classifies its consumers into the following 10 groups.

1. Residential {Low voltage)

Al ...... Smallsize household consumers with boads limit device (unmetered)
A2 ...... Chutéhe._s, temples, schools, etc.
Bl ...... Houschold consumers (metered)

2. Business (Low voltage)

B2 ...... Commercial consumers
Special
| L Temporary connections

3. Industrial {Low and medium voltage}
Cl ...... Smalscaleindustries
E ....... Large-scale industsies

4.  Others (Low voltage)
D ....... Steetlights

"'C2 ...... Goveinment oftices, public enterprises, offices of foteign missions, defence forces.

The annual repotts of PLN show the total amount of electric power sales in these groups by supply
districts.  Although the energy data bank will be used for programaming and forecasting the
energy system in the future, development plans of electric power will be made and checked by other
ways. The annual reports of PLN show those development plans by disteicts. In regard to the oversall
installation program based on the demand and supply sutvey, PLN plans to use the method of analys-

ing prbbébi!itgs such as s)'sien"l té]iadiliiy, forced outage ratio, change of demand, amount of rainfalls,
ete.

§—1—5 Fotecast of Power Demand

It is well known that PLN has studied several methods for the electiic power demand fotecast. Some
experts from the Japanese power companies have made great conuributions in regard to two aspects
by introduction of EI Method{*1) used in Japan at peresent and another method{*2) designed by
Mr. Aoki of Electric Power Developmient Company.

Based on these studics, the present method of the forecast of power demand used by PLN is as fol-
lows: Namely, PLN has set up a tasget level of electric power sales as middle-range (S - 8 years)
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forecast after it had made forecasts of the trend in the near future in such fields as the expected
volume of electric power purchase by the owners of individual power generation equipments, supply
capability of electric power, development plans of electric power system and so on. The target level is
continuously evaluated, and the natuse of the target itsell is assessed. As for the long-range forecast,
PLN uses the estimated power demand growth {scenario) in order to determine the general steucture

of power sources. For instance, an average growth of 14% to 18% on a longrange basis is used in
making the long-range plan.

{*1) E1 Method
{1) Forecast of Power Demand of Target Year

After fixing the year five or six years ahead as the target, mainly “piling-up method” is used taking
its co-telation with the main economic indicators like GNP into consideration. The economic indi-
cators ase based on the economic plan by the government. They can find out the 2mount of electric
fight demand by multiplying the number of the houscholds with the average amount of consumption
per houschold. The average amount of consumption is influenced by the rate of popularization of
the edectric equipments in households. The forecast of the power demand for business is made by the
number of demand {(kw) and the basic unit {consumed amount by kw). The foimer is estimated from
the selationship with the capital accumulation, Tertiary industry and the latter from actual business
activities and areal characteristics. The one for industries is estimated from the number of demand,
the consumption rate, consumers’ production plans and the relationship with the Index of Industeial
Production (IIP}). Then they estimate the consumed amount of private generation by checking theit
production plans, and it is subtructed from the whole amount. The power demand for utilities is
estimated in this way.

(2) Short-range Fotecast and Middle-range Forecast

In the short-range fotecast they usually use the value of the electric power demand and supply plan
composed by the Ministry of International Trade and Industey based on the Electric Enterprise Law
(Article 29). The estimates in the middletange forecast are determined by crossing actuat resulis
and the value of target )'e:u.. '

{3) Forecast of Maxium Power

The data taken into consideration in forecasting the maximum electric power are the amouls esti-
mated in 1. and 2., “piling-up method” based on the load survey, “exteaction method™ and load
factor. “piling-up method™ is the way to forecast electsic encrgy in a year by months, by days and by
hours after it is classified into sevesal purposes.

{4) Longrange Forecast after Target Year

It is classified into electsic fight use, business use and industrial use including private power generation.
Thea they take vatious macro economic indicators, including GNP, into consideration.

This method is illustrated in the following figure 5-1-5,
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Fig. 5-1-5 Forecast of Power Demand in Japan (El Methiod)
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(*2) AOKI METHOD *

It has been the general understanding that the amount of consumption of the primary energy or the
electric power demand has close telation to GNP. One of the examples is the elasticity against GNP.

It seems, however, that they have not found out yet how much the elasticity should be under a certain
economic conditions. )

Aoki Method designed by Mr. Aoki is based on the findings that the size of GNP per capita and the
amount of consumpiion of the primary encigy per capita or the clectric power production pet capita
describe the definite curves in accordance with the particular situations of a country, Those cusves
are closedly sefated to the economy, the local and histrorical characters in the consumption of energy,
the growth of economy, the amount of consumpiion of the primary energy, the electric energy
demand and the size of GNP. By following those curves, they ¢an forecast the amount of the con-

sumption of the primary energy and the electric energy demand which are in accord with the eco-
nomic situations of the couvatey.

The problem in this case is the forecast of the size of GNP per capita, The forecast in Aoki Method
is based on the findings that the size 0f GNP per capita is closely related to the growth rate of GNP
per capita and that they describe curves particular to each countty. GNP per capita and the sizes

of prowth of several countries are described in Fig 5.6., and GNP per capita and its growth rate in
Fig 5.7. :

In Fig 5.8. the telation between electtic energy per capita and GNP per capita in several countries is
described.  Fig $.9. is the demand path chart based on the above figures. ‘They can make the long-

range forecast of electsic power demand by describing cutves specific fo each country using these
figures.

When we use Aoki Method we must pay attention to the following points. The fisst is to make precise
forecast of population. This method ¢an be applied to all the counteiés in the world as it is based on
the size of GNP per capita. Therefore population of the country plays an important role in the calcu-
fation of ihe-prinlaty energy o the gross amount of the consumption of electric power. The second
point is that this method is established on the premise that each countty will endeavout to make
“reasonable devclopment™ in its economy which does not cauvse a confusion in the balance of the
international economy. In most cases the economic forecast is not a mere forecast. It is a kind of
plan and policy making of the country as a whole. The consumption of the primaty energy and the
electric power demand are the results of economic activitics based on those plans. Even if forcasts
on the economy and the energy or the electric power are made fdl]owihg the same kind of curve in
in this methed, they are not the same, since one is the planning and the other is the fotecast.

This method has been used in more than forty counteies since 1971,
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CROWTH RATE

Fig. 5-1-7 Per Capita GNP and its Growth Rate ~ Long range (Aoki method)
(computed from Fig. 5-1-6 PerCapita GNP and Size of Growth)
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5-2 Coal Supply-Demand Data
5-2—-1 Importance of Coal

Among the primary dnergy consumption in the Republic of Indonesia, coal has a share of 4% (333
k tect) in 1965, 2% (161 k tec) in 1970 and 1% (265 k tec) in 1976. The share has kept decreasing
as those of oil and natural gas have kept increasing. (Sce Table 5.6) The oil Crisis in 1973, however,
put coal in the limelight again in all over the world. Although the Republide of Indonesia is one
of the oil producing nations, coal is expected to play an important role im the future for the stable
supply of eneigy and the conversation of oil. It is necessary to foresee the importance of coal in
the energy demand-supply sttuctuse in the future Indonesia for the energy policies and for the fore-
cast of energy demand and supply.

* 1,000 tons equivalent coal

5-2-2  Exploitation and Utilization of Coal

It is necdless to say that they do not plan coal exploitation without forecasted demand. The demand
for coal in INdonesia is expected to make a jump in the years after 1983 from 265,000 tons in 1976
- as shown in Table 5.7. In the longer1ange forecast shown in Table 5.9., the Energy Balance Table,
abc‘._i:t_ 100,000,000 tons of coal* is to be supplied in Indonesia in 2000. It will have a share of 53%
of the energy supply. Most of the coalis to be used by the coal fired power plants which are planning
to be built. The power plant is expected to teach 3,600 MW duiing 10 years from 1983 1o 1952.

It shows clearly that one of the purposes of the energy policy in Indonesia is 10 increase the supply of
electric power based on the exploitation of coal.

~ The plans of P.N. BATUBARA (the Coal Cérporation) for the demand enlargement of coal at present
are as follows. The first is the ¢construction program of the above-mentioned coal fited power plant.
The second is the construction program of the new industrial center in the soutn Sumatra, and the
thitd is the export plan to Thaitand, Malaysia, and Singapore. A part of the first plan is shown in
Table 5.8. As for the second, the center is planned to be constiucied during years from 1930 to

1985 in Pandjung district to strengthen the industrial, infrastructure aby piomoting chemical indus-
tries and providing harbor facilities. '

On the other hand the plans for the supply of coal are ceateted on the exploitation of mines in the
south Sumatea including Bukit-Assam and Ombilin and ia the east Kalimanatan district. P.N.
BATUBARA thinks that these will be the huge amount of coal deposit enough to meet the demand.
Besides these districts are not far friom the above-mentioned countries where coal is planned to be
exported. It is confirmed that 15,000 million tons of coal deposits in Shell Mining Arca in Bukit-
Assam, the greatest mining area in the south Sumatra. Also 100 miillion tons of coal of good quality
deposits in the mining area there possesses by the P.N. BATUBARA. The heating value of the coal
there is 6,000 kcalfkg, ehe ash element is below 0.5% and water 16%.

The production plan of this area is shown in Table 5.8. While the production target is 275,000 tons in
1981, the end of the first period, it makes a remarkable jump to 1,500,000 tons in 1983 when the
coal fired plant is expected to start its operation. It increases to 2,500, 000 tons in 1992. P.N.
BATUBARA makes the longrange forecast of the balance of demand and supply of coal as shown in
Fig. 5.10. The present overall amount of supply plus the amount increated in Bukit-Assam will be
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Table 5-2-1 Stiucture of Primaty Encrgy in Indonesia -
{The cquivalent in co2l — 1,000 tons)

il Natural gasl | RG Ceal Hydrautic power Total
1965 6,835 (87) 565 (7) - 333 (4 109 (2) . | 7.842(100)
1970 8,656 (88) 880 (9) 1 (0) 161 (2) 154 (1) 9,852 (100)
1976 | 18,420 (50) | 1,499 (8) 53 (0) 265 (1) 224 (1) 20,461 (100)

()-% e . : .
Source: The Estimate of Energy Requirements for The Five Year Development Plan 3:d Phase (1977—-6-16)

Tablc 5-2-2 Forecast of Primary Energy Supply and Demand

{The equivalent in coal — 1,000 tons)

1977 78 79 so | 81 82 83 "84
e | (100 Mw) | (600 Mw)

Electric Power - - - - 1 - - 180 1,030
Railways 78 78 | 100 | 100 | 100 90 20 65
Industries 50 260 330 530 %0 630 655 630
Heating 85 120 120 120 120 120 120 120
‘Others 70 70 70 70 70 70 70 70
Total 283 468 620 8200 | 845 | 910 Lios | 2015

Source: From the same estimate as that in Table 5-2-6.

Table 5-2-3 Production Plan in Bukit-Assam {Batubara)
Fisst Period

P:oauctién an;dunt (1,000 tons) a
Year Steamc_ol;l éolingc@al Total
1977 105 | 2 132
1978 ]_25 _50 -175
1979 175 50 . 225
1980 195 _ - 50 245
1981 225 | S sd 275
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Second Period

Production target For¢casted demand Power plant program
Year {1,000 ton) (1,000 ton) (MW X numbee)
1982 500 500
1983 1,500 1,500 {100X 1)*
1984 2,000 _ 2,000 (300X 2) *
1985 2,500 3,200 325X 2
1988 2,500 6,400 375X 2
1991 | 23500 8.500 500X 1
1992 2,500 12,500 500X 2

* _ REPELITA Il

Flg 5-2-1 Coal Utilization Plan in Indonesia

100,000 B
Wl e W

197

Hydraulic power and peothermal power have been omitted because of their small scale.

Soutce: The same estimate as that in Table 5-2-1.
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Table 5-24 Longrange Energy Balance in Indonesia
‘ . ' (The equivalent in oil — 1,000,0008)

1976 . 1984 . ‘ ;11‘939 ' . 2000 -
{final year of | (final year of Memo
(actual sresuls) 31d5-yearplan) | 4th S-year plan)
oil 90 (90%) | 182 (76% 208 (55%) | 347 (37B) | Aversge growth of produgtion
(247,000B/day) | (490,000Bfday) | (560,000B/d1y) (350.000B/day) in 196676 — 12.5%
8 (8%) 13 (15%) 60 {16%) 26,000,000,000,000 <f
Natural gas (110MMcffday) | (630MMcffday) | (860MMcl}day) 17 (87) Recoverable Reserves
’ ' o § Estimiated déposits in South
1 (1%) 10 (4%) 35 (24%) 500 (53%) | Sumatea is 10,000,000,000
Coa) 265,000 (2,000,000 | (17,000,000 | (100,000,000 | tons(59,000,000,000B). Huge
ton) ton) ton) ton) deposits have been located in
‘ : Kalimantan
* _ 6f1 of whole genesation
Rydravlic 1 (1%) 4 {27) 6.5 (2%) 15 (2%) facilities (2700MW)
Power {450MwW) * {1,250MW) {2,450MW) {5.000MW) | 0 35,000MW is possible, but
locations are bad.
Geothermal _ _ 0.5 (0) 1{0) More than 8,000MW is possible
power {(200MW) (400MW) in good locations.
Nuelear ) T l -_ la will sival coal in future.
power B B NA NA but there is no definite plan.
Solar _ - NA It may be utilized for
energy o residence in 2,000,
- ., vy | (Fitewoods are valuable as
Total 100 (100%) | 260 (100%) | 360 (100%) | 40 (oo |G aEene
f{‘:;‘:‘ el (1970176) (1976184) {1981/89) o
Qe 1321 11.60 845 '
Economy :
growth rate 8.3t 847 . . 6.45 NA
Elasticity 1.59 137 1.31 NA

Source: From the Energy Game-An Indonesian Version
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nearly encmgh to meet the demand by 1984, After that year the production increase is expected
in the Bast Kalimantan and Ombilin while the amount of production in Bukit-Assam gemains as
2,500,000 tons. ‘Therefore the supply amount will be 15 million tons at least and 22 million at
most by 1933, tt will be enough to meet the demand of about 20 million tons, the forccast amount
of demand in 1990, or thereabout.

5-2-3 Data Collection and Analysis

P.N. BATUBARA makes and promotes plans concerning coals as one of the concerning coals 25 one
of the governinent organizations. Also it is engaged in the tpoduction of coal, management of mines
and lransponanon and sales of coal, too. Therefore it can give almost all the information on coal.

In fact the task force in charge of collecting and arranging the date has been oiganized in P.N.
BATUBARA. The experienced stalf from the sections of mining, transportation, sales and power
plant have task force meetings once in a month to exchange the data. Asa result almost all the data
including the gross amount of coal éonsumptidn a year have been arranged. 1t is incomplete, however,
as the amount consumed in railways is not included in the gross. Anothes problem is the delay in
processing the data. As for the demand forecast, members from board of directors in P.N. BATUBA.
RA, industrial éompanies, transportation companies and so forth hold meetings once in three months
for discussion. The data collected and arcanged in these regular meztings ate considered reliable as
a whole in regard of consistency and continuity. Therefore the data on coal given by P.N. BATUBA-

RA will be uselu! and indispensable to the setting up of the energy data banks whose activities should
COVET a“ the ECO“Om]C Siluatiﬁns in lndonfs‘a

Besides it is certain that the data given by P.N. BATUBARA will have an influence upon the future
energy policy of Indonesia. As said before, the present policy is to economize oil and to raise its
price in’ the international niarket. For that purpose the government plans to develop and wtilize
<oal for the present and nuclear power, geothermal power, solar energy and so forht in the futute,
As the second irhpbrtaht enérﬁy source, coal will influence the economic situations in Indonesia for
‘the coming décade or more years. Therefore it is necessary for the encrgy data bank to have the
acéurate grasp of the economicsituations concerning coal.

P.N. BATUBARA in turn is much mttrested in setting up of the energy data bank. Auvthorities con-
cetned want to take a patt in setting it up and o share its benefit in exchange for submitting the data
on coal toit. For P.N. BATUBARA the use of the data bank will give the remarkable effect in compil-
ing coal pohﬂes, 6e\,e|opr_nenl programs and demand fore casts.

*

A part of it will be replaced by atomic eneigy.
5-3 General tndustry Statistics
5-3-1 - Industrial Statistics Concerning Enérgy

General industrial statistics which are necessary for setting up of the enerpy data bank can be classified
into two groups. The first group are those showing the actual state of energy consumption in each
séctor of industries. The second aré macro economic indexes. Both of them are impostant, for

industries ate the main consumers 6f eneigy and the energy situations are closely related to the econo-
mic trend. ' :
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Staitstics included in the first group are “unit consumption” which shows the amount of energy
consumption per unit production, “thermal efficiency” which shows the process of energy trans-
fosmation, the gross production of industeial materials of various kinds, the gross amount of energy
consumption in each field of industries etc. which are the basis of these indexes calcualtion, ‘Those
included in the second are GNP, (GDP), 1P, price index and population censuses. In the following
report much attention has been paid to the first group.

5-3-2 Data Collection and Analysis

The Department of Yndustey, PERTAMINA, PLN and othet orgamzatnons collect data on general
industeial statistics when they need them. CBS {the Centeal Bureau of Statistics) arranges those data
in reports and publishes them.

The census of large-scate and medium-scale industires with mote than 20 employees is conducted every
year. Since 1974 all industries have been included in the census, Industrics with more than 100
cmployees are classified as lasge-scale, those with mote than 20 are medivm scale, those with mote
than § are smallscale and those with less than 5 are household industies. The way of classification
of industries is based on “Industrial Sectionalization International Code Ooncemmg Overall Econo-
mic Acitivities” legistrated in 1968, but classification is more minute in some parts. In the census they
try to prevent sampling ertors by attaching importance to conhnuny In the census conducted in
1976 the psimary agriceltural industries fike tea, gum and tobacco are omitted because of difficulty

in separate data collection. Assembly factories of motors and motorcycles, 0o, are omitted as the
collected data were not encugh.

ltems included in the census conducted in 1976 are the number of establishments, the numbgr'of
persons engaged, employment costs, the value of transactions in fixed capital, input ¢osts, value of
output and value added. It is shown in Table 5-3-1. by industty groups. Fable 5-3-2 shows the amount
of electricity produced, purchased and sold by types of industey. This statistics is important as the
survey of electricity outside of PLN. Table 5-3.3. shows the amount of consumption of raw materials

by types of industey. The amount of consumption of fuel oil and lubm‘atmg oil by types of industry
and their prices are shown in Table 5-34.

As the i important element of S-year Plan for Arrangement of Statistics for by CBS mdusmal statistics
was taken in 1964. The recent one is based on the data on 12 months from August of 1974 to ]uly
of 1975. The purpose of the census is to leam the structure and charactensucs of each industry in
Indonesia by finding out kinds of industries, their distributoon, numbet of workers, capuafs,amount
of production etc. The census covered large-scale industries, middlescale ones, smalt-scalé ones,
household industries, oil industries, mining industries, electric industeies, gas industries and water
supply seivices. The census of large-scale industries and middle-scale ones coverd the whole Indonesia
and the number of establishments in it reached almost 9,000. As for smallscale industries and house-

kold oncs, the sampling eensus is conducted every 3 years. It covers 27 provinces, 300 countries
and 3,000 villages.

Two forms were vsed in the census. One of them is suitable for large-scale industries and middle-
scale ones, and the other for small-scale ones. ltéms of the data collected from the former ate;
number of establishments, time of starting operation, power equipment used, number of employes,
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the number of working labour by day, paid wages, goods in stock, consumption amount of raw
matérials, input costs, value of output, value added and the rate of contribution to the gross produc-
tion amount in the country. The actual state of electricity generation and alacs is shown in Table
5.3.5, and that of consumption of fuels and lubricants in Table 5:3.6. The data collected from the
latter form are numbers of establishments, industries and the number of working labour day, value of
output and value added. Statistics concerning electeicity and gas based on the census were arranged
and published. Table 5.16 and Table 5.17 included in them show the amount of fuel consumed in
the generation of eelectric power and that of electricity generated and purchased. PLN, however, is

the only source of these two tables. It is desired that the overall data including that of private power
generation will be collected.

At present, CBS uses a computer, ICL 1903, in processing and analysing those statistics. It plans to
install a bigger type of computer by the credit form the Japanese government in order to process
the data more speedily and efficiently. In 1971 it started to form the inter-industty relations 1-O 1able
in cooperation with Asian Economy Research Institute in Japan. The table based on the statistics
taken in 1975 is going to be published in Febrvary of 1979 after obtaining approvals from the
organizations concerned. While the table of the energy section of 1971 was calssified into 15
departments and 175 items, that of 1975 is more minutely classified to 179 items. The next 1-0 table
will be the one based on the statistics to be collected in 1980. Also they ate planning to form the
trade 1-0 table connecting the domestic tables of Japan and Indonesia as 2n new experiment.

In conclusion relativ ely numerous and reliable statistics are collected and stored in CBS. Data in CBS,

however, may not be able to use as the input data of the enerpy bank without some improvement.

First they must be rearranged consistently, Also it is necessary to complete the statistics of samll-
scale industries and of general household including non-commetcialized enesgy. If the statistics of
‘“wnit ¢onisumption”, that is, encrgy consumption per unit production, and thermal efficiency on
the basis of the above statistics are completed, they will be very useful to the enerpy data bank.
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Table 531 Annual Survey of Large and Medium Mfg. Bstablishments — 1976

Number of establishments, number of persons cangaged, employment costs, value of teansactions in fixed capital,
input costs, value of output and value added.

Industey Group: Manufactute of basic chemicals except fectilizes (Code-35110)

INDOSESIA
St. No. Desceiption Unit No.fvalue
(1} (2) ) 4)
1 Number of establishments ao 43
n Total number of persons engagzed: no
1. Paid workers *
2. Pioduction workers * 2,700
b. Others o ' 1,135
c. Total (12 +1b) ' - 3836
2. Unp:id family workess ' S ¥
3. Total (lc +2) ) * 3848
1] Employment Costs 000 R 1,387,564
v Value of transactions in fixed capitak: 000 Rp
3. New purchases . - 1,161,603
2. Secondhand purchaszs o 126,591
3. Construction, majot repairs and
improvements: .
2. Undectaken by establishment . b 760,915
b. Undertaken by othent . 308,092
4. Total additions (1 +2 + 32 ¢ 3b) . 2,357,201
5. Sale of usedimtems - 6,962
v Input Costs: 000 Rp
1. Raw materials - 3,769,938
2. Fuel, electricity and gas - 1,423,559
3. Other materdals - 1,029,044
4. Repaics and industrial services received - 167,655

5. Rent of building, machinesy and
equipment . 22,862
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Sr. Ko,
m

vi

Y

vinl

1X

X1

Descrigtion

(2}

6. Non incusteab senvices received

7. Total

Other expenses

1. Gifts 2nd Corlributions
2. Land cent

3. Enteqest paid

Vakee of increase in stocks

Valoe of Gross Qutput

1. Yalue of go-oés produced

2. Valve of electsicity so1d

3. Valee of industrial senvices rendeced

4. Gross intome from resale

$. Increase in stock of semifinidhed goods

6. Receipt from non-industrial services rendered
7. Forat

Valoe added st marker prices (VII. 7 - V. 7)
Indirect taxes

Value 34ded 21 factot cost {1 — X}

=~ 155~

Unit
3)

00O Rp
0O Rp

000 Ry
0O Ry
000 Rp
GO0 Rp

000 Rp

000 Rp
000 Rp
00 Rp
000 Rp
H00 Rp
OOdRp
000 Rp

000 Rp
000 Rp

000 Rp

No_fValve
(4}

523.427
6.986, 485

16943
2.308
178,593

197.844

11.812.100

1.293
23361
110
356705
12.193.634

5.207.14%

547.991

4.659.158
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Table 5-3-2 Electricity produced, purchase and sold by industey majos group

Industsy
major
grovp

code

(2)

3t
2
313
314
m
n
323
324
i
iz
an

351
352
333
3se
355
358

362
363

369
3n
382
33t

Oan
groduction
(M. wh)

3)

187.4)%
£5.205
19.395
19.037

524928

1.237
3650
323
62.526
1.581
69,207
15,184

164,756

16.167

65.796
54249
6511
22.75%
159.785
1,252
2.428
18.950

55.044

EJDONESIA

Quantity

(88, wh)
)

22.416
1.048
2.945
1.560

130.833
571
1.342
414
5.272
628

30513
22898

14929

2027

48140
6.759
549
6.466
79.558
232
80
29.187

19023

= 156 —

Electricity power

Yaloe
{000 Rp.)

(s)

$46.623
167.002
70.476
244.715
31.681,042
14.771
33827
10.7152
153.056
18648
663872
269,480
652.124
291.635

134,646
125.885%
15975
153.702
1.244.185
6030
6030
160D
670.191

407.587 .

Quantit

(M. wh
L)
L3617

jon
351

7.101

86

93
n

Yalue
{000 Rp.}

)
40.212

831.9:8
9.030

115.808

612

20.50%
240



Sr. No,
1))

43,

Table §-3-3 Number of establishments, quantity and value of saw matesials’

Industry grovg: Manufacture of basic chemicals except featlizer

Desciiption
(2)

Number of establishments

Mategial used:
Motasses

Suiphure
Chemicaks

Sk

Lirse

Etherish o3
Alaminium hydroxida
Tapioca flowr
Black prpper

Ak ohol

Alltind of papuss
ZA_ fertthizen
M.D.F.

K.QO.H.

Adh sodivm
Cazstic sodinm
Margaan rock
Rariwm nitrat
Alluminicm powder
Aleminium salphate
Rice

Aerogeen

Aum solphate
STika sand
Foeloil

Hat

Esseaice

Sugar

FPremTum
Zotsweliour

Wixe

Talpa

Dextire

Rettela

Glyseiine

INDONESIA

Unit
{3

0,

ion

ton

o0
toa
ton
icn
ton
on
ton
ton
ton
1000 Turilitee
1000 hefltre
ton
ton
N
ton
ton
ton
ron
1000 Ieeflitee
ten
ton
ton
ton
ton
kg
ton
1000 weflitee
ton -
roll
1000 Fesflivre
on
1000 I flitze
1000 furlure
ton
ten
o
1]

ton
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Code 35110

Quantity

{4)

41

- 128.419

3437
X
7.476
3.398
68
1.059
1.006
134
133
€2
424
944
63
186
$9
159
57

" 8%
8s
118
a8
43
09
16
85
2,057
860
22
54
27
200
9

1

10

676

Valoe {000 Rp)
5)

1.606.09)
223425
242,063
162.325
144.357
125.292

97.513
51.740
74.636
44413
55907
25,285
23222
25.238
20.374
19.256
19.476
17.49%0
16883
16.495
12.399
1.185
6922
6233
£24¢
4284
4.523
41.119
3963
izs8
3614
31500
3352
2400
2.20%
1.931
1747
1.629
382
437
144
£69.2162

3769938



Seeia}

pumber

)

03,
02,
03,
04.
05.
06.
07.
8.
9.
10.
11,
32,
13
14,
!5.

Industry
Croup code

)

3in
312
i
35122
31130
340
31151
31159
31161131162

“Table 5-3-4 Quantity of fuel and lubslcants used by industry group

Benzine

O

25,100
“24,428
37.657
2238M

30,000

42.316
285.157
224432
211.369

Fuslol?
Liter —

{4)

28800
876.741
2.502.404
551,841
61237
462136
8.993.408
5.410.92%
2.601.516

INDONESIA
Diesel 0l Kerostne Coal Coles
Litre ig
5) (&) (2) ()
— &£00 —
2.500 - — -
1.249.000 - - -
40.000 4.02% -
210,000 66.900 -
— 499327 —
$.679.314 723951 -
836.442 13.252 —
208.433  81.758 -

Gas

"

m} X
(9

300 x

#.320

- x

- x

- x

- x

- x

- x

— x

Oxherss feel Lubricating ol

River-Litre

(1)

103

1.125
122637
2,352
3384
11.373
192.417
30.54%
81957

Table 5-3-5 Electricity Generation & Sale, During 1974 by Industry Group

Industcy
Group

)

31118
31852
31121
31122
33
31149
31151
352
31159
s
M163
311623114
R F15Y
31191
Mg

Busberof PRERONUN.  Genenston
::;:’a!b.g Nember c;‘g:((;lr Kumbee (‘:{:}c’it;
electricny
) ) (&) (s} (7}
1 - - 2 30
s s 586,0 6 12550
5 12 42350 15 24674
1 s 755,06 ig 21,5
3 14 5260 16 3865
16 23 2174,0 41 113200
62 59 51425 g: 14350,3
6 8 43355 12 15714
12 26 6178.5 33 4issd
0 23 1010,5 32 295
4 75 45959 8 S
2 76000 13 125250
14 9 4433 20 42338
19 s 136 20 1M5%
1% 22 15985 62 47856

— 1588 —

Hectricity  Nember of
estabiish-

meals

gentrated
{KWH}

(L)

£950
850272
6915845
793110
€34300
19437395
21511612
4621101
8449142
1071528
6922329
28262181
2124304
2035058
4121846

Quzr,l.ity

(1w H)
) (10}
1 200
i 810

Yalue
1000 R/
Res)

n

21



Serlat
numbey

(1)

0.
02,
03.
o4,
05,
C5.
07,

Sr_No.

t

Table 5-3-6 Consumption of Fuels and Lubricants During 1974,
by Type of Fuel/Lubsicant

Type of fuclffubricant

@)

GASOLINE

SOLAR

H.5.D.

PARAFFIN

OTHER TYPE OF FUELOIL
OOAL AND COKE

- GAS

TYPE QF FUEL
LUBRICANTS

Numbes of
consuming
establishments

)

2205
oBS
1031
2263
623
167
237
2084
1523

Rumber of

peesons engaged

ih consaming
establichmenty

(4}

422239
483965
197449
241523
120183

72184

50921
205513
482286

Standud

unit

(s}

LITRE
LITRE
LITRE
LITRE
L¥{RE
XG
a3
| SR |
LITRE

Quantity of
fuel consumed
instandard
unit

(&)

651333627
435741793
396001963
37182011
200633745
51425593
9001956

12271149

‘Table 5-3-7 Fuels and Lubricants Consumed in The Generation

of Electric Power During 1975/1976

PLN Region

(2}

PIN. Wilayah 1
PIN. Wilayah IS
FLN. Wiayah 118
PLN, Wiay2h IV
FLN.Wilayah ¥V
PLN, Wikiysh Vi
| PEN. Wihaysh VY
PLR. Wihyah VIIL
PEN. Wilayah  1X
PIN.Wiayah X
PAN. Wiiyah X3
FLN, Wilayah Xi)
PEN. Wilayah X1
X
Da
Db
PLN. Fuut
PLN. BengXe) Pusst
Junlih-Total

HSD

Quantiy
{000 LITER)

3)

1.778339
57.330.946
21.864.597
21.765.469
10.525.975

£.000.056
3259.726
£.053.243
$.283.928
9.478.701
15.333.644
8.205.667
35.859.284

103.071.450

s4%152

I12.379.627

10O

Quozntity
{000 LITER)

(4}

1.407.934

5659915
26.853.189
7653678

AN.514918
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Residoe

Quantuy
(000 RITER)

5

20,475,276

42.240.7156

198,143,034

234.724.62)

Valve of
fuel consumed
1000 Rp/Res

{2

2827025
2353665
5607635

615406
2928513
179138

442767
2072392
2872109

Lubricants

Quantity
(00D LATER]))

(€}

95.439
316.767
232.733
253499
220.751

95175

$3.632
118.717

86,075
169.322
145.584
235618
HoT62
186053

8557

2.560.58%



Table 53-8 Electticity Generated and Purchased from Others
During 19751976 =

KWH genersted
Sr.No. PLM. Region PLTD Dicsel PLIUSteam  pLYAHydo  PLTOCu  SubJuntah.
(0.1) (0.2) (1) {2) &) (4) (s}
1 PIN.Wiiyah 1 21351049 - - - 21.351.049
7 PIN.Wiaah o 65415765 - 207.610 67,992,300 133.616.235
3 PLN.Wiazah I 64.945.749 - 1.242.552 - 65.188.361
4 PLN.Wiayah IV 51.230.189 £9.694.800 9.436.700 10.472.500 160,894,189
5 PIN.Wiliyah V¥ 32.214.152 - - - 32214357
6 FIN.Wilaah V] 27.107.11 - 41.135.550 - $8.243.321
7 FLN.Witayah Vi 9.345.99) R 35.612.470 - 44958371
8  PLN.Wahaysh VHI 22.567.936 59.393.500 10.751 - 17.972.237
9  PLM.Wihysh IX 16.258.758 — - - 16.258.758
1IC PIN.Whysh X 28.386.460 i - - - 28,186,460
11 PEN.Wiliyah X1 50.997.161 - 709.728 - 51.706.389
12 PLN.Wihysh X1l 39.989.944 128.835.000 514.178.421 $23.700 633.527.565
13 PLN. Wilhiyah X1V 25.968.519 - 201.454.925 64.743.000 355.160.844
4 K 26.769.589 623.072939 333.907.509 204148700 1.242.899.)28
15 ™ 1.245.054 - 4479218 — 5.124.212
it Db o= _ - - - —
317 PLN.Puent - - - - -
18  PLN.BergYel Pusat — i — — - -
19 Total 551854452 895.596.730 1.192.375.594 347820760  2389.107.776
Table 5-3-9 Electricity Generated and Purchased from Others )
Dusing 1975/1976 (Coruinued)
Sr. No. PLN Region Eé-:n‘:tti:lr‘:iﬁa?ﬂg)d (:ﬁ.‘é‘] Purchased from
{0.3) (0:2) {6) (1) 8
1 PENWikyah 3 1.303.862 22654911 PN. Pestamica
2 PINW#iyah It 6.021.767 112.638.002 P.N. Pertaming, Pabeik Es Pem atarg Stantar
3 PINWiLbyzh I 922.266 67.160.567  P.T.Stxmen Padang, PN, TBO S2w:h Lunto
4 PINWhyph IV 3247.841 165.142.030 PN TABA Tg. Enim, PJKA Lakat
5 PLNWijyah V - 32.214.157
6 PINWlhiyah VI 1.984.691 70228012 P.N. Pertamina
7  PENWihaysh VH - 44958371
& PLN Wilayah VI - 77.972.231
2 PLMWiliysh IX- - 15258258
10 PINWMayah X - 2358460
Il PLNWitayah X| - $1.705.889
12 PINWdiyah Xl - 633527.565
13 PINWyah X1 o - 385165844
14 K 767.655.300 2.010.554.928 P.O. Jatiduhur
15 Da - 5.724.272
16 DY - -
17 FiN Pusat - -
18 PIN Berglel Posar - -
19 Totad 781.126.227 3720294003
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5-3-3 General Plan of Setting Up of Data Center

The Department of Industry recognized the necessary of the establishment of a information processing
and conteo] system as the industry has made a progress as a result of the promotion of the first and
second S-year plans, They formed a task force in order to collect, process and present data and
statistics. As a result they decided to sct up the Daia Processing and Analysis Bureau in February of
1978 with WANG 2200 as its central processing unit. Dusing that time they input the result of the
industeial census of 1974 1o the computer in coopetation with CBS and P.T. ELNUSA (Electronica
Nusantsa). Also they presented the purchase plan of computers to BAKOTAN, advisory organization
to the government on computess, and seat trainees to JICA (the Japan International Cooperation
Agency) and ELNUSA to make them experts.

They recently completed the Master File including about $,000 industries. The data collection started
in 1973, and they plan to asrange the data on 53,000 items. About 30,000 census lists have been
collected now and the statistics of about 10,000 items have been input to the computer. As for the
data concerning energy, they are planning to find out the actual state of its production, distsibution
and consumption concerning 46 kinds of products, and the survey lists ate under preparation now.
In order to improve the information control system, the Department of Industry is trying to mate-
tialize tha plan of Data Center in the Deparument of Industry with the emphasis on the training of
computer operators and a purchase of a bigger computer. ‘

The concrete plans are to put the central processing unit in the data processing buteau and to set vp

terminals in each of 4 Directorat General of Chemical Industry, Metal industry, Other Industries, and
Small Industry.

The Department of Indusiry strongly desites not only the cooperation of the other crganizations
but the technology transfer from Japan. Especially the latter is necessary for the training of
opetators, technique of planning systems and for collecting and arranging of statistical data. They
ate going to request UNIDO (the United Nations Industrial Development Organization} ot Japan
to dispatch experts to the Industrial Data Project Section within 1978/1979. It will be useful to
increase efficiency of operators. Although these problems cannot be discussed thotoughly in this
tepott, the necessity of the data center must be stressed. In view of the incompleteness of the
statistics of end consumption sector, it will be very useful to the forecast of energy deamnd and
analysis of energy consumption rate in the field of the Indusury.

54 Problems and improvement Plans

5-4-1 Genéral Idea of Problems and Improvement Plans

in serting up of the nationwide enetgy dara bank in the Republic of Indonesia, we notice problems in
each part of eneigy statistics other than oil and gas. As a result of analysing those statistics by type
of energy o1 by organizations concerned, the problems can classified into three groups, The first is
the problems of statistiés themselves. The second is those of the range and the method of data
collection, and the third is those of the processing of statititics or the data.

In the case of the first group, statistics are not good enough to be input computers though they
may be zelated to energy data or may form the basis of energy data. And they do not expiess the
economic sitvations directly fike “Onit consumption™ o1 thermal efficiency does. It is necessary
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for the data bank to clarify the kinds of statistiés needed and to establish the way to process the
obtainalbe raw data into the form of input data.

In the case of the second group, household statistics, those of non-commeicialized enérgy above
all, are insufficient. Also the data on electric power outsides of PLN (private power genération etc.)
must be more complete and wide-ranging. To cope with the situation for the present, it is neces-
saty to try to find out what kind of mutual supplements can be possible among the existing data.
Improvement of forms of centus lists and installation of more measuring equipments in electric
facilities are to be desired for the future.

Inthe case of the third group, it is not a mere matter of technics. The problems must be treated
from the macroscopic point of view. For example, they must consider how the present data process-
ing method used by computers in CBS, the Department of Industry and PLN ¢an be utilized for
setting up of the nationwide energy data bank. The 10 table by CBS formed on the basis of the
industrial statistics will be very useful in the bank for demand forecast or for forming the maéros’copic
economic model. Also P.N BATUBARA can be expected to make a great contribution to the bank in

view of its deep interest and willingaess to join in it.
5-4-2 Cooperation of Organizations Concetned

“To treat from the mactoscopic point of view'” mentioned above means that the said problems can
be solved by the cooperation of the organizations concerned in the Republic of Indonesia. At the
samie time the caoperation will make mutual supplement of the existing data possible as a step for the
present. '

The Departmeat of Industry and CBS have already cooperated with each other ia preparing the data
center of in conducting industsial censuses. When the data centér is completed in the depariment in
the future, the data in it will be vtilized by CBS in conducting industrial censuses or in forming
10 tables. As a result the energy data bank will be able ta complete the existing insufficient data
on final consumption sector and to store macroscopic économic data which are indispensable for
demand forecast oz mmaking energy potlicies. -

As said before, statistics concerning electric power ¢ demand and supply outside PLN are not mote
than those CBS have taken. So far as the authorized one are conceined, PLN too, collects the data
on private power generation in order to catry out its duty as the organization in charge of electric
utilities. Therefore the cooperation of the both parties is necessary for the development of the energy
data bank. The next subject is coal. As for the data on its production and distribution, those
BATUBARA has seem to be better than those the other organizations have. As for its end use, the
data CBS has seem to be better.

It is needless to say that the cooperation of these otganizations is indispensable for the development
of the energy data bank.

5-4-3  Arrangement of Data and Technical Aid

Of the input data to be put into the Energy Data Bank, the ones concérning primary energy such oil,
gas, and coal do not requite processing though there may remain the problem of unit convession.
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In the case of secondary encrgy like electricity, however, its conversion efficiency is very important
in order that it is treated on the same level with that of the other kinds of encrgy. Also the conversion
into the energy data—caleulation of ““unit consumption®, for instance—is necessary when we try to
get the statistics of end use energy from general industrial statistics. {n setting up the energy data
bank, the processing of the original raw data is a very important problem as well as enlargement and
improvement of data collection. Furthermote, the enetgy data bank cannot be utilized for making

encrgy plans, analysing energy situations and for forecasting demand unless economic statistics with an
emphasis on macroscopic economic index are included in the data.

‘The importance of the arcangement of statistics must be stressed as che conclusion of the “the Repont
on the Project of Setting up of the Energy Data Bank in the Republic of Indonesia™. In otdes to
improve the way of arranging them, the technical aid of Japan is as necessary as the cooperation of the
organizations concerned. ‘The Japanese aid must not be the temporary one just for “the Project”™.
They need it in various fields on the fong-tesm basis. For example, the project of Data Center in the
Ministry of Industry, cooperation will have great significance as a pait of an ¢ffort to improve the
situations of statistics and data in that couniry. Thus, technical assistance 1o be extended by Japan in
order to solve prablems described in this chapter, especially in 5-4 -1, will not necessarily materialize

in the course of “the ptoject” only, but rather should be matetialized by various measures which ase
of longer and wider ranges.
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