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PREFACE

In response to a request from the Government of the Islamic Republic of lran, the
Government of Japan decided to conduct the Technical Cooperation for Analysis
of Energy Conservation and Rational Use in the Social and Economic Sectors of
the Tslamic Republic of Iran and en!rusted the sludy to Japan Intematlonal _
Cooperatron Agcncy (JICA). :

JICA sent a study team led by Mr. Mrtsuo Iguchr of l‘hc Lnergy Conscrvatlon'
‘Center, Japan to the Islamic Republrc of Iran six’ tithes from September 1995 to
: July 1997, . -

The team held drscussmm with the officials concer ned of the Government of the
~Islamic Republic of Iran, and conducted related field surveys. After returning to
Japan, the team conducted further studres and complled the final results in this
‘report. S :

T hope this report will contribute to the promotion of the plan and to enhancement
of friendty refations between our two countries.

1 wish _to expr_éss 'm‘y sincere apprcCiatiorr to the officials concerned of the Istamic
Republic of Iran for their close cooperation throughout the study.

September 1997

A

Kimio FUJITA
President |
| J,a'pa'n _lntemational Cooperation Agency



Foreword

Plan and Budget Organization (PBO) of the Islamic Republic of Iran initiated a study on
~ developing a “Comprehensive Energy Plan” in 1992 and this project was carried out at [nstitute
for Rescarch in Planning and Development (IRPD). At the same time, the government of the
Istami¢ Republic of Iran had requested the Japan International Cooperation Agency (HCA) for a
technical and scientific cooperation on comprehensive energy studies and detailed analysis of
energy conservation and environmental impact of energy in the framework of the comprehensive
“energy sludies. This cooperation was started in 1992 and finalized in 1994, The main outcome of
this study: indicated that energy audit for developing a seliable cnergy database and more
- c¢laboration on cnergy conservation measures could be an important element of the encrgy policy.
“Therefore, PBO initiated a projcct of analysis of energy conservation in the social and economic
sectors of the country and requested JICA to cooperate on this project with establishing an
-energy audit bus. This request was well received by JICA.

‘Technical cooperation on analysis of energy conservation in the social and economic
sectors of the Istamic Republic of Iran started in 1995. PBO introduced IRPD and the Shanf
Unwcrsny of Technology (SUT) as the franian counterpart organizations. HCA dispatched the
JICA Study Team consists of Encrgy Conservation Center; fapan (LCCJ) and Institute of Energy -
Economics, Japan (IFEJ)

Upon thc approval of the praject, the counterpart institutions preparéd a detailed scope
of work and fime schedule for implementing the project. In the framework of this collaborative
project energy audit bus and necessary energy measuring equipment are presented by JICA to
PBO and they are installed at SUT. The counterpart study teams carried out an energy auditin 11 -
cnergy intensive fucioiics in the Islamic Republic of Iran in the summer of 1996. The aim of this -
collaborative work was {wofold. First objective was to train the Iranian counterpart on energy
audit and to transter the technology and know how te the Iranian team. The second objcctwe was
to initiate an energy database for analysis of energy conservalion at the macro and micro level in
the industriat sector. The energy audit bus has been established al SUT and the result of analysis
of energy conservation in 11 factories was prescnted in a seminar in Februaty 1997. Ta addition,
potentials for energy conservation have been estimated and energy conservalion policies
proposed for the industrial sector. This collaborative project has provided a scientific and
technical infrastructure for further devetopnient of energy studies in the fstamic Republic of Iran.

The present collaborative study has been implemented and finatized successfully and
this success is atiributed to efforts and enthusiastic work of the members of both study teams
which we would like to appreciate deeply. We would like to acknowledge the support of PBO,
JCA, Iranian Advisory Commitice, and all companies and organizations we visited. We hope
this project will provnde the necessary infrastructure for further development of energy studies in

the [slamic Repubhcof Iran. - L _
' Ny .
A b ¥ fz[c{ S

Mr. M. lguchl :  Dr. Y. Saboohi
Project Manager Project Manager
‘JICA Study Team R - PBO Team
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1. DESCRIPTION OF TIIE STUDY

8 Bdckgronm'l‘dfthe Study

(1)

(2)

(3)

(4)

In the Istamic Republic of Iran, it is now an issue of great concern, which may influeiee
the future economic growth, to establish a reliable, efficient and cconomical energy
supply system in good harmony with the social development and environnient. In this

; regard, it is vitally important to work out a comprehensive energy policy.

Plan and Budget Organization of the lslan\ic Republic of fran (hercinafter r_Cfcirréd to as

 “PBQ") decided to formulate a “Comprehensive Energy Development Plan”™ which aims

at providing a rational and scientific basis and organizing the data in ordet to establish a

long-term encrgy sirategy, 'alc')ng_ with the 1st S-year Economic, Social, and Cu_lturai
- Development Plan (March 1989 to March 1994) drawn up in July 1989. Hence FBO
* consulted “Institute for Research in Planning and Dé?elopment" (hereinafter referred to

as IRPD) about drafting the plan.

* Tri response to the request of the Government of the LR, Iian for the development and

study for providing technical and theoretical recommendations, the Japan International
Cooperation Agency (hereinafter referred to as “JICA”), conducted “A Study of the
Comprchensive Encrgy Development IMan of the Istamic Republic of Iran™ with IRPD as
the counterpart for the period of February 1992 to March 1994,

The purpose of this study was to establish a scientific basis for formulating a comprehensive
energy development plan through the franian-Japanese joint work as well as to improve
the technical capability of the Iranian counterpart.

The following were mainly studicd:

Development of energy database

Analysis of economic development

Analysis of energy demand

Analysis of the encrgy supply system

Review of the encrgy market

Coiisideration of energy conservation potentials

Consideration of environmental problems involved in energy supply and consumption

e e TR

As a tesult of this study, the foHowing were suggested Lo be important for attempting the

rational use of energy.

a.  To optimize the energy supply cost

b. -~ To reduce the envitoninental load as much as possible

c. -~ To preserve the resources necessary for acquisition of foreign currency to continue
the development '

d. To oplimize energy intensitics -



(6)

c. To establish the policy for controlling the energy supply and demand

. To procecd with encrgy- related research and development activities

Specifically, optimizalion of energy consumption ntensity among these is one of the
important items for LR, Iran where energy prices are relatively low, and the quantification
has becn found to be vitally important for promoting the rational use of cnergy in the
social and economic sectors. The necessary data and information available are, however,

" not so sufficiend, thus making it difficutt to plan‘a fully reliable and practical measure at

prescit.

- Herice, the Government of the LR, Iran requested thic Government of Japan to conduct a

more detaited siudy on the current situation of encrgy use in LR. Iran, and concurrently

"+ (o carsy out the survey related to the planning of an energy policy based on the foregoing

study.

JICA dispatc_héd_ the preliminary stady team in October 1994 to discuss various necessary
issues which wauld be involved in the implementation of this study. After necessary

o study and discussion, a Scope of Work {S/W) was concluded between PBO, the counterparting
~organ of the requesiing country for this study and the Japanese study team.

_._.2.__




1.2

1.3

1.4

The Objectives of the Study
The objeclives of the study are;.
(1) 1o analyze the use of encrgy at micro level in the main energy consuming scctors, such as

industrial sector, in order to provide detailed informiation for identifying the polcnuals of
cnergy conservanon and rational use of cnergy,

(2) tokelp expahd the energy data ahd information system and

(3}  to provide a scientific basis for evaluation of the potéuatials of energy conservation and

identification of appropriate measures for improving energy management in the LR. Tran.

- Counterparis

(1) Plan and Budgel Organization (PBO)

(2) Institute for Research in Planning and Development (IRPD)

3 " Sharif Universily of Technology (SUT)

Japanesc Organilalion Responsible for lmpleme.nféfibn of the Sludy

The sludy was conducted _|01ntly by The Pncrgy Conservation Center, Japan (Represcntalwc)
and The Inshlutt, of Energy Economics, Japan.



1.5

1.6

" Deseription of the Study

" The study was conducted with regard to the following peints according to the “IV. Scope of the

Study™ in the Scope of Work signed on October 18, 1994.

)]

(2}

(3)

Upgrading the existing encrgy database

a.
h. .
C.

Confirmation of the existing energy database
Idesitification of data necessary for microanalysis of energy conservation
Upgrading of energy database based on the data oblained through the factory diagnosis

Study on the preéen( status of cnergy use in the 6 main industrics

To study the current situation and the future perspective of energy use in the enérgy
. consuming sectors, and to investigate the present situation and the future plan of the
- laws, regulations, activilies relevant to engrgy conservation

To mvcslngale the current situation of energy utilization in the slec! cement, glass,
food, textile, and chemical industrics

- To investigate the energy management siluation in the above- menuoned indusiries(3)

- Cons;deralmn of energy conscrvauon measures and estimation of energy conscrvalmn ‘

potentials

‘To examing the cnergy conservation techmcal measuwres ln the main 6 indastries
To estiniate the technical polenuals for energy conservation aﬂer 1mplcmentauon of
cnergy conservation measures :

To review the energy conservation technological mcasures in terms of econonncal
efficiency : '

To investigate the oplimization of cnergy mlcnsmes in the economic and soc:al

sectors

To formulate the framework for energy management measures through establishing

energy prices, modernization of technology, improvements of various sysleins, etc.

Methodolopgy of the Study and the Implementation Statas

The overview of the study is Hlustrated in Figure 1.1.
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1.6.1

F 1,6.2

1.6.3

Preparatory Work in Japan (Sepl. 1995)

(1}

(2) -

The JICA team collected the relevant information in Japan based on the result of A
Study of the Comprehensive Encrgy Development Plan of the Istamic Republic of Iran”

- conducted for the period of 1992 to 1994 and the result of the preliminary survey for this

present study to prepare for the first study in LR, fran.

Inception Report was prepared so that the counterpart v vould be 'lblc to understand the
outline of the field study in advance.

The First Sludy in LR. Iran (Scptember to October 1995)

(D

(2)

e

()

(5}

' The JICA team explained lhe melhodology of the study to the counterpan using the
: mccpnon report for discussion,

The JICA team conducted hearing from counterpaits and encrgy-related organizations

© concerning the energy policy.

The JICA team confirmed the existing database updating status and reviewed the

- cxisling data items and the data slmcljure. ;

: Through dlscussmn with the counterparts the JICA team cxammcd the procedure for
“economic assessment and survey, and investigated the trend of the industrial ficld
. lhrough hearmg survey at thc faclories selected for factory diagnosis.

The _.llCA team visited the factories planned to be selected for factory diagnosis for 1 or

- .2 days to conduct a preparatory study through interviews and observation of the

operation at the workshops, and finally selected the factories to be surveyed.

In addition, the p‘urpos;e and the method of factory diagnosis were explaired (o the

factory side to ask them for their cooperation in factory diagnosis.

Thé first work in Japan (October 1995 to February 1996)

(n

@

Energy policy implenientalion data in LR, Iran were summarized based on the result of
the first study in' I.R;han. :

_The JICA team revu,wed the energy demarid forecast mode! at the time of “A Stitdy of
- the Comprehensive Energy Development Plan of the Istamic Republic of fran”, surveyed

the documents for expanding the macro cconomic modet, and reviewed the model
system for integrating the energy forccast model and the macro economic model.



(3) The JICA tecam analyzed the data and information acquired through the preliminary
study for factory diagnosis conducted in the first study in LR, Iran to prepare an
implementation plan for factory diagnosis,

A check list summarizing the data to be collected at the time of factory diagnosis was
prepared for each industrial category for the convenicnce of factory diagnosis.

: (4) These were summarized in the progress report and sent to the Jranian side.
1.6.4 ~ ‘The Second Study in LR. Iran (February to March 1996)
(1) The JICA tcam explained the progress repott (o the counterpart and discussed il.

(2)  TheICA team examined the model for evaluating the optinization of energy utilization
in the industrial sector, as well as the suggestions and requests from the counterpart.

(3)  The JICA (eam coordinated the concepl d'csign of the macroeconomic and encrgy

forecasting niodel, confirmed the macroeconomic and social index as well as energy

" data collection status, and requested the coumcrpan to conecl the data. In addition, lhe
encrgy balance shcel was updaled

(4) * The measurmg equipmem to be used for factory dlagnosm were unp’xcked and accepted
upon mspcclton '

- Technology transfer (o the counlerp'ul was conducted wnh tcgard 1o the dela:ls and the
method of faclory dmgnosw

1.6.5 The Second and Third Work in J'aparn. (Maréh to".]uly, 1996)

(1) Improvement and adjusimenl were made on lhe macroeconomlc niodel and the energy
deniand [‘oncastmg model. ‘ ) P R ; _ _ g

1.6.6 The Third Stady in LR, Iran (May to Se¢picinber, 1996)
(1) The HCA team surveyed the cncrgy conscrvation: policy situation, and views and
opinions of the people responsible for the said policy through ‘the interviews with

cnergy-related organs, industrial groups and organization. -

(2) - Simulation of energy demand forecast and exlraéli_on of implicalion were conducted.
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1.6.8

G

The JICA team collected information For economic assessment at cncrgy conservation
through interview survey of energy-refated organs, industrial organization and factories.

Through exchange of views with franian counterparis, the JICA team cslabllshed an
cnergy potential estimating method for cach industry and a cost calculation method for
the energy conservalion measure, and coordinated the preconditions for the cconomic
assessment., '

A lecture was given to [ranian counterparls rcgardmg lhe energy conservatmn pomts for

' cqch category of mduslry

Eactory dngnoscr; were conducted ‘at lhe faclones rcprcsenlmg 6 induslries (steel,

~ chemical, cement, gl’ms food and textile) each for 3 {05 days by means of measuting

cquipment.

The Fotirfh Work in Japan {July to Oc’lobcr‘lQ%)

(b

B (2} - Based on the result of the sludy in LR, Iran and faclory dlagnoses casried oul so far, the

- following were conductcd

The HCA team énaiyzed the results of the faclory diagiioses conducted in the third Sludy
in L.R. }fan to get a good understanding of the present snuatlon for cach factory, and
exlracte{l energy consesvation potenlnls

"+ estimation of energy potentials for each industey,
o ceview of the calculation method -

+ trial calculation of energy potentials for cach industry

“+ tsial calculation of energy conservation potentials for each industey
~+ trial calculation of energy conservation measure cost and cconomic potentials for

‘each industry and - .
+ trial cal¢ulation of energy consumptwn for each cnergy

The lfﬁllftl: Study in LR. Iran (September to November 1996)

KON

()

Thmugh discussion with Iranian c_oumerpans, the following were conducted:

a. Qualitative analyses of various policy measures which will affect energy demand,
" establishment of opuons for the encrgy conservition policy and evaluation of the
. options =

b. Determination of the melhod for. an energy use pian model and evaluation of the

simulation result

c. FEstimation of energy conservation pc!enuals by mduslty. evalmuon of econonic
potentials for energy conservation by mdus!ry and estimation of energy consumption
by industry. :

The JICA team discussed the results of factory diagnoses with Iranian counlerparis.

_-9.”..



1.6.9

1.6.10

1.6.11

1.6.12

1.6.13

The Fifth and .Sixlh Work in Japan (November 1996 and Jannary 1997)

n

2y

- (3)

OR

Qualitative analyses of various energy conservation nicasures were continuously conducted
to set up the options for measures.

Formutation of an ¢nergy utilization plan was carried oul with models, and simulation
of arbitrary models was conducted.

The faclory diagnosis res’ulls wcré_fina]ly summarized to prepare the guideline.

All the study resulls were summanzed into the interium report, and sent to the Iranian

‘side.

The Fifth Sludy lin LR, Iran (Februoary te March 1997)

()

(2)

(3)

“The JICA tcam explained the interium report to Lranian counterparts to discuss it. .

“The JICA team held seminass for PBO, iRPD, SUT and factory people so that the

conte'm of the imcrium teporl was widely understood to the people concerned.

: Delalled explanation was gwen to lraman counterparts wuh regard fo the study mclhod :
" related to the content of lhe interium report.

The Seventh Work in Japan '(Mhrch 1997)

(1)

0]

(3)

The energy utilization plan was reviewed, and recommendations were prepared.
Recommendations concerning the action plan for the energy policy were prepafed.

The study results were summarized mlo the draft fmal report to be sent to lhc franian

" side.

The Sixth Study in LR, Iran (June 1997)

(1

The draft final report was explained to Iranian counterparts, and discussed.

Submission of the Fina_l Repbrt (prtélilbcr 1997) |

.__ lOL_



1.7  Organizations and Factories to be Studied

(1) Interview survey (Ministries, industrial organizalions and Japalleée enterprises operating
in 1.R.Iran)

Institute for Research in Planning and Development
Plan and Budget Organization (Library)
‘Ministry of Industry
' Ministry of Mines and Metals _
Central Bank of the Istamic Republic of lran
‘1ran Statistics Center -
Association of Iran Textile Industries
' Sugar Factories Syndicate '

State Sugar Organization

Isan Cement Engineering Center

Oilseed Research and Development
‘Cement Research Ceater

m. Consulting Office for Sugar Industries
~n. JETRO, Tehran Office S
0. Marubeni, Iran '

p. Nikki Engineering

Fg ™o e T

-

(2) Interview survey (Factories)

(Steel Industry) a. Mobarakeh Steel
. b. Khouzestan Steel
{Chemical Indlisliy) ¢. ~ Razl Petrochemical
(Glass Industry) ~d.  Mina Glass

e. Saveh Jam Glass
(Fextile [ndustey) £ Aliaf '

: g. Yazd Baf
h.

Hsfahan Sugar
‘Shiraz Vegelable Gil

(Food Industey)

“'Ii_
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(3)  Factory survey

{(Steel Industry) . a. Esfahan Siecl

* (Chemical Industry) b, Tehran Refinery
 (Cement Industry) ¢.  Sephahan Cement
d. Tehran Cement
c. Soufian Cement
~ {Glass Industry) f.  Ghazvin Glass
{Textile Industiy) g. Polyacryl Iran
. h. ‘Kashan Velvet & Rayon Mills, le
. (Food Industry). i. ~Behshar Industry
a ' j.© Karun Caue
k. Abkouh Sugar

(4)" “Interview survey and observation at organizations and factories in Japan

Japan Sugar Refiners” Associalidn_
* Petroleum Association oflépan'_
Japan Chemical Fibres Association
* Japan Oilseed Processors Association - -
Japan Cement Association
The Japan Iron and Steel cherauon S
. Association of Japan Beet Sugar Mauufaclurers '
Japan Spinners’ Association
Kawasaki Heavy Industries
Kobe Steel
Nisshin Sugar Manufacl’ﬁring
Nisshin Plant Engincering
Nihort Cement -
Nippon Beet Sugar Manufacturing, Memuro Sugar Beets l*actory
Higashi Nihon Sugar Manufacturing, Chiba Plant ' '
Hokurcn Federation of Agricultural Cooperatives, Shimizu Sugar Beels Factory | _ v%
Meiji Sugar Manufacturing -

e Mo oa 6 oom

-
=

| e R

Measuring Equipment for Factory Encrgy Diagunosis
The [ranian side received the measuring'equipmem in March 1996, which were used for factory
diagnoses, The bus for factory diagnosis could not clear cusioms by the end of factory

diagrosis, and the équipment were tran.spor'te:d by general vehicles and by air Cargo.

The list of the n_was_uri_ng equipmém is shown in “II .*\ppendik 3‘;’."



1.9  Members of the JICA Team’

Z
=z L

Name

- Assignment

I

+

M.
Mr.
Mr.
Mr,
- Mr.

Mitsuio Tguchi
Toru Kimura
Shin-ya Udou
Norio Fukushima
Kaoru Yantaguchi

Team leader

Deputy team leader, nergy policy A
Energy poticy B

Energy conservation potential analysié
Databasc and cnergy vtilization plan

© oo N

=

o Mr,
. Hiroyuki Ishida -
" Mr. Shigeaki Kato
Mr.

. Jiro Konishi

Hisao Kibune

Akihiro Koyaniada

Energy deinand fordcasting A
‘Encrgy demand forecasting B
‘Economic cvaluation

Measuring equipment
Gnergy management (Heat)

—
—

112.

Mr.
Mr.
- Mr.
. Katsuhiko Kaburagi

Kazuo Usui
Yukio Nozaki
Ken-ichi Nakayama

. Toshio Sugimoto

Encrgy management B (Electricity)
Energy management C (Heat)
Energy management D (Blectricity)
Encrgy management E (Heat)
Energy management F (Electricity) -

. Seiichiro Maruyama
. Takashige Taniguchi
. Hisashi lkeda
. Masami Kato
. Shiro Honda

_ 'Faclo_ry mah‘agcmcnt A (Steel process)

faclory managcmc_m B (Textile process)
Faclory management C (Cemenl process)
Factory management D (Glass process)
Faclory management b (Food pro_céss)

. Terio Anzai
. Kenji Kazuma

Factory management § (Chemical process)
Factory management G (Chemical process)




.10 Counterpart Meinbers

Dr. Saboohi

Mr.
. Saced Akhavan

. Fercidoun Mianji

. Kasra Azizi

. S. Mehdi Sajadifar

. Abolghasem Scinyesteh
. Hossein Moosaw '

3 Tohangchi _

3 Seid-Reyhani

. Zarvani

Ali Mazhari

Manager
Energy conservation

"Encrgy conservation

Micro level energy management
Macro level energy managc'mcnl o
Factory management ' '
lnstrunlcnlallon :
Macro level enctgy managcmenl
Micro level energy. managemént
Micro level eriergy management .

‘Macro level energy management

._14.__



‘1I. MASTER PLAN
FOR ENERGY CONSERVATION
IN SIX INDUSTRIES



| 1. ENERGY DEMAND AND SUPPLY
- 'AND ENERGY POLICY |
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L. ENERGY DEMAND AND SUPPLY AND ENERGY POLICY

1.1 Present Situation of Iran

The policies of the Iranian Government have been based on the first Five-year Plan (for March 1989

to March 1994), and the current second Five-year Plan (March 1995 to ]'vhrch 2000) whlch was

approved by the Islamic Consultative Assembly in December 1994

" This chapter will focu§ o'n the economic and financial posi!ion’s during the first Five-year Plan period,
‘and summarize the energy situation.:
as explam about lraman energy -refated organs

~L1.1 - Outlook on the Ec‘dnomy '

~Also it will mention the !ong -term forecast on energy as well

During the firsi’ Five- )'cér Plan period, the Gross Domestic Products (GDP) grew by 7.5%
_compared to the target of 8.1%, resulting in the !argcl attainment of 92.6% (see Table 1.1}.

Table 1. l Target and Results of the First Five-year Plan

(in Biflion Rials)
based on the price in the year 1982

GDP 1atio

ltemyfiscal year 1988/1989 1993/1994 Yearly average ¥st Plan Target altainment

__growth (%) Target rate (%) (%)
Agriculture 2648 3410 52 6.1 ' 85.2 232
Ol 1,754 3,078 119 9.5 125.6 21.0
Mining and mianufacturing, 1,358 2,192 10,1 150 67.3 149
industries
Water/Electricity/Gas 186 407 17.0 9.1 186.8 28
Construction 433 472 1.7 14.5 117 3.2
Services 3981 5120 5.2 6.7 77.6 349
Total added value price 10,360 14,679
Excluding the trade 1,126 1,421
GDP . © 9,234 13,258 7.5 8.1 100.0

Source: prepared by JETRO Tehran Office based on “The Second Five-year Plan_(clraﬂ}“ by PBO

Analyiéd by sector, oil; water, e_le'cuici_ty and gas surpassed the respective target figures.
electricity and gas, however, coh!ribulcd‘so little to the total GDP, which means that oil was the
“ only factor which virtually helped to push up the GDP result.

On the other hand, apriceliure, mining and manufacluring industries, construction and service
‘Apart from the worst-peiforming construction mduslry whose

 sectors faifed to aitain the targets, -
- share in the GDP was virtually small, the results from numng and manufacturing mdusmcs as well

as service sectors remained really unsatisfactory.

— 15

Water,



The target figure of the GDP growth for the second Five-year Plan is set at 5.1%, relatively lower

* than the first period figure of 8.1%. - (See Tabte 1.2 for GDP growth by industrial sectors.)

| Table 1.2 GDP Growth Rate and Added Valiee Price by Sector during the Second Plan Period

(In Billion Rials; %; based on the price in the year 1982)

1991 1992 1993 1994 1999  Average growth rate

Agricullure : 3,120 3,352 3,536 3,687 4,545 4.3
oil 2517 2,554 2,645 ¢ 2,687 ¢ 2,903 1.6
Mining and manufaclurmg 2,000 2075 2099 2222 2,954 5.9
- industries ' a : : .
Water/E ieclncny!Gas , L2850 309 - 399 366 537 80
- Construction 508 549 s62 584 - 71 40
Services | : , 4,946 5344 5744 5919 6,888 3.1
" Transportation - 851 - 957 1,030 1,079 1,359 4.7
Communications 57 62 61 72 00 6.8
" Others C 4039 4325 4,646 4769 5429 26
Trade and servnce mcome "13,385 14,181 14,925 15465 18,539 37
and expenditure 1,561 1,703 © 1,824 1699 904 - DILY
' GDP 11,824 12,478 13,101 13,766 17,635 51

(source): - lhe second Five-year Plari Law by PBO

1.1.2

“budget due to the shortage of foreign currencles ('1b0ul 4 bllhon ‘doliars in short of the esumale in

Pub!i'c Finance and Credii Situation .

The warlime budgets organized with priority on war expenses _dur'ing the War (1980 to 1988)
continued 1o be a curtailed type due to declined earnings from oil. In particular, the budget
postions appropnated to development and investment-related areas were reduced sharply, causing a
delay in the economic and social development of the country. : :

Then, the budgets during the first Five-year Plan penod were designed 10 rcstorc the economy, by
revitalizing the domestic industries already in operation, eslablishmg economic mfraslruclure and
promoting key industries of the country.

In particular, the original budget for the fiscal year 1993/94 was expanded remarkably from the

previous fiscal year (over 120%) due to the planned unification of foreign exchange rates. In the

final year for the first Five-year Plan, the budget managed to be nominally balanced. After the

budget finatization, however, the fiscal émihorities are siill making efforts to operate on a tightened

the initial budget) caused by law er crude 011 Prices.

As the most :mpor!am pohcy task for the moment, the fiscal authorilies have to rcduce the ‘

excessive money supply to curb inflation,’ and help expand the production of existing domestic
industries, as well as promote investment and financing for implementation of various projects. In
this regard, the stock exchange market is being improved, and non-strategic industries privatized,
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while on the other hand, the exchange rate was unified finally in the spring of 1993.
Energy Sitaation
(1) oOd

According to its official statement, lran has crude oil reserves of 92.9 billion b1rrels 9.4% of
the worldwide total; ranking third as Japan’s crude oil supplying country (as of 1994).  While
it was able to produce 6 million barrels daily some time before the Islamic Revolution, the
- production capacity dropped drastically after the Revotution, dug to curtailed * oil-ficld
maintenance, Iran’s resources conservation policy, influences of the War and othér reasons,
After the War, however, the production volume is said to be firmly regaining. '

a.  Production Capacitly

It increased to 4 million barrels daily in 1993 from 2.8 million barrels in 1988.  In 1993, 54 '
million cubic méters of gas was nuecled for lhe protection of oil ficlds, compared to 25
million cubic meters in 1988. :

: (Source The review - of First Five-year Plan by the Pn,s:denl in Islamic Consullaiwc
Assembly oni 13 Decémber 1994 and Newspaper)

b, Projects -

For the enhancement of oil producuon capacny logelhcr with the protection of oil ficlds,

Persian-gulf oil field projects were to be completed during the Plan period, including the
following pro;ec{s new oil field production projects at four sites; desalinization projects at
five sites; gas injecling projects at Gachsaran, Maroon ‘and Karanj field; restoration of
‘Nafishar field; and repair of llendnjlan Behregansar, Salman and Resalat ficlds.

"~ "The number of oil rigs was increased 1020 during the Plan periad, extended to the point 404
km ofl“shore, away from the 101 km point a the start of the period. The seismic, gravity
-and magnetic sufveys were made on 18,000 kay’ of land onshore. -

(Source: The review of First Five- -ycar Plan by the President in Islamic Consultative
Assembly on 13 December 1994 and Newspaper)

c. Qil Field Loca{ing
Six oil fields were found whlch are estimated to be capable of producing 3 billion barrels of
“oil. In addition, 3 teillion cubac meters of gas and 3 billion barrels of hquef:ed gas are
belivved to be deposited at the four fields, ©
: {Source The review of First Five- -year Plan’ by lhc President in. lslamlc Consu]tatwe

Assembly on 13 December 1994 and Newspaper)

d, Oil Export

J— I‘?._.



The export of oil was increased from 1.92 million barrels per day in 1988 to 2.55 million in
1993, a yearly increase of 5.8% on average during the first Five-year Plan period. .

© Oil Refinery

The Arak refinery started to operate with the daily capacity of 150,000 bareels, while the

© Abadan refinery was restored, presenting the capacity of 250,000 barcels daily. The
Mahshabr refinery was also reconstructed, and the pipelines between Tange Fanni and Arak,

Bandar Abbas and Rafsanjan, and Arak and Malayer were completed. Al this helped to
improve lran's supply capability of oil products, which increased from 134,000 cubic meters
in 1988 up to 181,000 cubic meters in 1993, showing a yearly average growth of 6.2%

This resulted in 4 sharp increase in the domestic consumption of oil produets during the first

Plan period, making the -annual average consumphon growth of gasoline 85%, that of'

kerosene 8.8%; and that of gas oil 4.3%.

(2) Natural Gas_

Itis of ficially annouriced that natural gas reserves in l R. Tran are estimated to amount roughly

“to 20 trillion cubic meters, the world's seoond largesi after those in the former Soviel Union.

Iran's major gas fields include the associated lype tike the gas field in Khuzestan slalc, as well
- as the structural type like those at Kangan and Pars, : :

a.- Consumptian

G

- Natural gas consumgption increased from 12 billion cubic meters in 1988 to 29.5 billibn
. cubic meters in 1933, corresponding to the daily consumption of 48 rmlhon and $10 million

cubic meters respectively, which alinost mel the planned figures.

Among hydrocatbon products, the increase in natural gas consumpllon was among the most
important targels set in the first Five- -year Plan. With the enhancement of gas rcfmmg

capacity as well as the expansion of the gas-supplylng network, nalural gas came to occupy .

33% of the lotal hydrocarbon products in 1993, up from 22% in 1988.
Production Capacity

Natural gas production rose to 110 million cubic meters in 1993, owing lo the successful
progress of the first stage of conslrucllon of the Kangan refmcry, which has a pmducuon
capacity of 45 million cubic metess, ' :

(Source: The review of First Five-year Plan by lhe Pres:dent in lslamtc Consultatwe

' Assembly on 1‘4 December 1994 and Newspaper)

Pipelines




While the gas-transporling pipeiine length tdtalc_d_ 5,000 km in 1988, it grew to 8,250 km in -
1993, with 3,250 km newly constructed duting the Plan period.

d. Gas Supply

The gas supply network was expanded effectively, which made it possible to supply gas to
© 186 additional cities/towns during the first Five-year Plan period. The total length of gas
supply pxpes was more than doubled to 33,800 km in 1993 from 15,800 km in 1988, well
surpassing the planned target figure. On the receiving side, ’i 6 million familics were
supplied with city gas in 1993, a sharp increase compared to 880, 000 families m 1988, as a _
result of which 53% of the l.uban populauon has become able to et natoral gAas. :

(3) ' Etectricily (under tonirol of l:hé_: Minisiry of Encrgy)'

Since the end of the War, the Iranian governnient has been making efforts to solve its electric
power shortage, by helping damaged power plants in repair and restoration, as well as resuming
the construction of power plants which was for¢ed to halt amid the intensified conflict.

- a. Electric Power Generalion Cap'acily

During lhe first Plan penod the generating capacity of 5,200 MW was added. This tolal
" was made up of 2,297-MW produced by 10 turbine power plants, 1,973 MW by 19 gas
power plants, 900 MW by the Gilan province plant and 30 MW by h)dmelcclnc power
_stations. This resulted in a 10% yearly average increase from the generaling force of 49
billion kWh in 1988.

During the first Plan period,.2'30 kV power cable lines were extended from 10,000 km to
15,200 km, and 400 KV lines from 5,600 km to 6,220 km.

114 Leng-terim Forecast on Eneigy Suf)ply and Pemand

- Even aflter the end of the first Five-year Plan, the expansion in usage of natural gas has been among

the essential tasks as an altemative encrgy source to replace oil products being consumed
domestically in Iran.
The 16th World Energy Congress was held in Japan in October 1995. According to the latest
forecast on encigy- submmed by the Iranian government at the Congress, natural gas consumption
will grow within-15 years 10 an extent comparable to oil consumption; the ratio of oil and vatural
‘gas consumed in 1993 was 66.6% and 24.3%, and it will be 57.8% and 31. 3% in 2000, and then
_4'}' 4% and 38 6% in 2010 respecliv ely (see Tablel. 3 1.4 and 1.5).



Table 1.3 - General Encrgy Data

1976 1973 ¢ 1979 1980 1985 1990 §992 - 1993 2000 2010
Population 10° 287 - 31 380 396 4718 S45 S92 €07 730 940
GDP 10° USD (1957) 1) na na 136 117 154 149 169 na na na
GDP 10° NC (1982) 6522 8452 10543 . 9323 11607 10,665 12,478 13,10 na na
Pes Capita USD (1967) na na - 3871 291 327 2129 887 na nz na
Per Capita NC(1982) 227,034 271,878 277,516 235159, 242,797 195665 210670 215796 na na
Primary Energy Supply P} 625 882 - 1584 . T 1,474 2371 3082 0 3702 40833 6855 11,944
" fer Capita GI ' 122 % 42 37 50 56 63 65 91 127
Per GOP MIUSD  ma r 12 1315 AN a b o
(1987 S p10. 010 . 035 046 020, 029 030 03  om  na
Per GDP MIANC (1952} '
489 7S 1,38 1,267 1987 2,429 2861 3253 5,208 9,664 .
Firal Energy Demand ) a7 23 s 12 42 45 50 4 N 103
“Per Capita GJ . R na 10 1 - 13 % 17 na na na
Per GOP MI/USD (1987) . 008 609 03 0.14 017 - 02% 024 .. 025 na
PerGDPMINC(1982) - - - ‘ '
T 2 2 2 3 s e 76 o159 409
Electricity Supply TWh L5 389 577 s64 820 1,034 hLIS5 12550 2071 4347
Per Capita kWh . T R 3! 192, 540397 0 ;. na. m
P GDP  WRUSD 10 14 21 24 34 s5 55 58 na br
{1957) ' '
Per GDP WRANG (1982),

1) from the World Bank
Source: Iranian National Committee/WEC; Ministry of Energy

—— 20 ——



Table 1.4  Primary Energy Sup]ﬂy {P))

1970 1973 1979 1980 1985 1990 - 1992 1993 2000 2010 B

Indigenous Production :
Coal 9 25 23 25 30 23 20 23 38 61

0il 8551 ‘13127 - 7706 3312 5595 7205 8249 8731 8935 11168
Natural Gas 138 493 335 179 - 352 937 1143 1327 3195 8286
Nuclear 0o 0 0 D 0 0 0o ‘o 0 0
Hydro 6 10 20 20 20 - 22 34 35 65 198
© Other ' 25 21 21 2t 20 .20 2120 247 30

‘Fotal Production - 8728 13676 8105 3557 6018 8296 9467 101:3:85 12257 19743

Tmporis(+) - o . o
" Coal 0 1 23 23 9. 6 17 22 17 6
Oil O 0 22 20 391 272 376 331 470 ' 715
" Natural Gas 0 O 0 0 0 0 0 0 0 0
Electricily 0 ) 0 0 0 0 ] 0 0 Q
© Other o 0. O 0 0 0 0 0 0 -0
 Total Impoits 0 1 45 43 400 278 - 393 352 487 72
CExports () o . -
~ Coal ' o o0 0 0 0 0 0 0 0 0
oit” 8147 12447 6388 2007 3991 5545 6244 16507 5859 6751
Natural Gas =~~~ 37~ 335 135 o 0 8 16 -0 330 1928
* Electricity o 0.0 0 0 0 0 0 0 0
Other 0 0o 0 0O 0 0 0 0 0 0
' Total Exports - 8185 12781 6523 2007 3991 S625 6260 6507 6189 8679
Bunkers - 4 -6 -6 0 4 .12 -16 16 25 .40
. Change in Stocks 8 - -8 37 -119 55 124 113 65 125 199
. Total Primary Energy ,
Supply P 625 882 15845 1474 2371 3062 3702 4033 6655 11944

‘Mtoe .~ 15 21 38 35 57 73 88 - 96 159 285

© Source:  Iranian National Commitiee/WEC;  Ministry of Energy



Table 1.5 - Final Encrgy Demand by Source and Sector (PJ)

1970 1973 1979 1980 1985 1990 1992 1993 2000. 2010

Coal
Industry 9 26 46 48 39 29 37 45 55 67
Transport 0 0 -0 0 0 0 0 0 0 0
Other 0 0 0 0 0 0 0 0 0 0
- of which: Restdential -0 0 0 0 0 0 0 0 0 0
Commercial 0 0 0 0 0 0 ] 0o ¢ 0
Non-Energy Use 0 0 ] 0 -0 0 0 0 0 0
Total Coal 9 26 46 48 39 29 37 45 55 67
o : : ) . ' o o .
Industry . - 92 125 234 252 386 407 - 442 372 456 692
. Transport 108 .0 166 358 330 507 - 589 - 677 - 747 993 1797
- Other 1S4 215 45t 409 645 660 713 916 1408 1864
- of which; Residential 0 0 o6 0 D 6o 0 -0 0.0
‘Commercial 0 0 0 6 ‘0 90 6 o0 0 .0
l\on Energy Use B v 28 58 59 82 86 132 ° 133 155 230
-~ Total O#} 371 - 535 1100 1049 - 1619 1741 2025 2167 3012 4583
- Natural Gas s :
Industry . 3 23 9 200 58 214 269 3B6 1026 2421
¢ Transporl 0 Q 0 0 0 0 0 0
Other ' 0 1 20 33 0 127 128 288 339 605 1311
- of which: Residential 0 0 0 0 0 1) 0 0
Commercial 0 0 0 0 (0] 0 0 0 0 0
Non-Energy Use . 59 n 65 26 - 116 112 63
O'l]lolal Naiural Gas 62 94 94 79 185 458 ° 669 - 789 .. 1631 3732
ther - . ' -
~ Indusiry 0 0 0 0 0 0. 0 0 0 0
“Transport 0 0 0 0 0 0 0 0 0 0
Other 25 21 21 21 21 20 21 21 24 30
- of which: Residential G ] 0 ¢ 0. -0 0 0 0 0
Commerciat 0 0 0 0 0 0 0 0 0 0
Non-Encrgy Use "0 0 0 g 0 0 . -0 0 0
Total Other ' 25 2i 21 21 21 20 21 21 24 30
Llectricity C o o
Indusiry 14 25 31 3l 41 53 66 75 139 0 376
Transport 0 0 o 0 0 -0 o ~a 0 0
Other 9 14 3 39 81 128 144 156 - 347 876
- of which: Residential 0 0 o 0 0 (0 0. g -0 0
~ Commercial & 0 0 0. 0 0 .0 ¢ 4. 0
" Total Electricity 22 39 67 690122 181 - 209 231 486 1252
eat A S _ o
Industry 0 0 a -0 00 0 0. 0 0.
Transpoit 0 0 g 0 0 0 0 9 0 0
Other 0 0 ¢ 0 0 0 0 - 0 0 0
- of which: Residential 0 0 0 0 -0 0 0 0 0O 0
Commercial 0 o 0 0 0 0 0 0 0 0
Total Heat 0 0 0 ¢ 0 0 0 0 0 0
Final Energy Demand _ _
Industry . 118 198 319 351 524 703 814 . B78 1676 3556
Transporl 108 166 358 330 507 582 677 747 993 1797
Qther 187 252 529 501 874 - 936 . 1226 . 1433 2384 408t
Non-Energy Use 71 9g = 122 85 83 202 244 . .19 155 ".230

Total Final Fnergy Demand PJ 489 715 1328 1267 1987 2429 2961 3253. 5208 9664
Mwe 12 17 32 3047 .58 - 7} 78 124 231

. Source: - Tranian National Commitlcef\‘-"EC; Ministry of Enérgy -



The rate of consumption of electricily was estimaled to roughly double from 7.1% in 1993 td
13.0% in 20i0. The total cncrgy consumption was forecast to almost lnple (9,664P1) in 2010
compared to the result in 1993 (3,253P)).

1.1.5 Energy-related Organizations

(1) Govemmenlal_ Form of ran

'The Irapian politicat form is the Islamic Repubhc, wh:ch governmenlal orgamzatlon is as shown.
below (as of June 199?) : : =

President (Hashemi RAFSANJANK

I

s - |Office of the President ] Ministrics . N
i-*: Head . |Ministry of Foreign Affairs -Ministry of Labour
- [Atomic Energy Organization : : Ministry - of ~ Post  and|
' : ' Telecommunications
Administrative  and Receuitment| . [Ministry  of - Economy and Ministry of Culture and
) ) : Finance Higher Education
Envitonment - Protection] - [Ministry of Agriculture - Ministry of Education
Administration Organization Ministry of Industry Minisuy of Culture and
' : : ' ' " Islamic Guidance
_ : Ministry of Commeice Ministry of Justice
Tudiciat Administration and the Ministty - of ~ Road = and Ministry of Housing and
National Assembly Qcganization Transportation Urban City Development
Physical Education Crganization ~ IMinistry of Energy
Plan and Budget Organization " [Ministry of Defense Ministry of Mines and
: Metals
Ministty of  Construction Minislry of Information
Crusade ' ,
" [Ministry of Iatecior " Ministry of Coopetative
" [Ministey of Health, Treatment Ministry of Oil
* land Medicat Training

(2) Enecrgy-related organizations
'_l‘he gbvemmemal arganizations relating to the eneegy sector are given below:
A Plan and Budgcl Orgamzalron {PBO)
It belongs 1o lhe O[f ice of the Pres:dem

It draws up an overali energy demand and supply plan, and makcs arrangenients in its
' mlp‘lemenlahon

b. - Ministsy of Energy



The Ministry of Encrgy is in charge of plaining and implementing the development of
electric power sources.

~Ministry of Oil

The Minisity of Oil is responsible for planning and implementation of the production and
supply of oil and natural gas.

Ministry of Mines and Metals

T.he Ministry of Ming¢s and Metals is responsible for the development of mines, inciuding
coal mines. o

. Ministry of Industry

The Ministry of Industry is in charge of operation of cach factory, its energy manage'mcnt,
~ higher efficiency, etc. ' '

" Others

‘The encrgy-related organizations include many other organizations such as the Organization
of Invironnient Protection from the viewpoint of environmental conservation, ¢lc.

..__24%._
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1.2

Seconad Five-ycar Plan

The following measures were recommended to be taken in the first five-year plan to promote the '
energy conservation policy:

- (1) todraw up and adopt the measure for realizing the optimum use of energy
(2) tosave energy consumption for each type of equipment :
(3)' to modify the energy price policy '

sclting the reasonable price relating lo economlca! resources - :

making prices of electricily, gas and oil products equal to the cellmg COst leve! :
"~ setting special prices for low-income people and the agricultural scctor

raising the prices for excessive consumption o -

S 0 o e

'~ To start the second plan in the fiscal year 1995/96, thé Iaw concerning "Second F ive- ycar Ecoriomic,
- Social & Cultural Development Plan of the Islamic Repubhc of Iran" was ralified by the Supreme

Council on 11 December 1994 after being approved by the nauonal assembly, 3nd made pubhc

| " through the 0[(1c1al gazelte dated 29 December.

The second five-year plan is now in the stage where it is embodied by the orgamc law called "!aw of
* second plan,” slipulating basic policies and regulations on encrgy In particular, the Articles 16 and

19 for energy savmg have utmost 1mp0rlance

" Energy-related subjects slipulaled in this second Plan arc summarized in the following.

1.2.1  Principal Measures on Energy

The basic measures of the governmental minislries/ organizations to be taken are indicated under

* relevant Articles in the second Plan. The stipulated basic economy and industry-reated measures
~areas follows

1) mcreas» the pnces of gasolme and other oil products at the start of the new fiscal year
(1995} on 21 March to double the current oncs, for the purpose of saving consumption. The
oil consumption growlh is targeted at 3% or less a year during the Plan period.

.(2) to increase the price of electricity by 20%, and industrial-use water by 25% in the new fiscal
- _ycar_ (1995).

‘(3) to take appropnate acnons for encrgy conservation as well as prevention of environmental
pollunon

{4y to protect domesllc producls in order to improve lhe selfsufﬁcncncy rate, © For the
enhancemént of infrasteucture for promotion of e\pon :

1) to abolish all favorable treatments and tax excmptions which have been granted to
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ministries/agents, governmental organizations, national enterprises, etc.

2} to have customs duties determined by the national assembly, and commercial benefit tax

()

©

)

®)

®)

by the government.

3) (o limit the special protection only to cases in which Iranian domestic firms re-invest a part

of their profit to newly install or to modernize facilities, or to improve or transfer
technologies,

to require technology transfer and staff training of the project counterpant, when concluding a
contract with a foreign firm on projecis relating to Oil, Road and Traasportation, Mines and

Metals, Industry and other Ministries. To make maximum use of service capacity of Jranian
- domestic firms in designing, engineering, installation of manufacturing equipment, etc.

Increase the investmeni amount by 20% on yearly average for road, electricity and
environment protection, and by 15% in promotion of water supply. '
to take measures to prevent environmental pollution caused either in normal life or industsial
operai_ions.
- factories.

to expand research and survey institutions.

Encrgy Conservation Measures

!*ollowmg is the summary of the Arllcles 16 and 19 shpulalmg cnergy conservauon related

- measures of the second Five-year Plan, - As stated before, this is the basic organi¢ law, while

enforcement laws to be called Standard, Regulanon and . Criteria will be enacled successively.
For the establishment of such enforcement lawvs, the study conducted this time will be expccled o
be taken into conmderahon logelher w:th the experiences of }apan and other countrics.

(1

Increasing energy prices

The content of arlicle 16 {clauses b and ¢) is as mentioned below., '

In order to save the consumption of oil products and lo secure social justice, the prices of oil
products will be mcreascd during lhe second Plan penod Iis effecls will be compcnsaled inan
expedient manner. (b) : ' '

'l‘he_'\:va'ler; power a'nc_l gas rates will be raised so that the rates for low-consumption subscribers -
will remain unchanged, while the average price is increased. (c)

In this respect, the flow of encrgy price decision is: proposal by PBO, coordination énd decision

by the President or the government approval by the assembly.

_26_

to place priority on the investment for the purpose of infrastructure improvement in rural areas,

to lake necessary measures to remove envnronmenla’l pollunon caused by waste waler from

@



a.

Oil

1) - The selling prices of each litre of 4 priacipal oil products, i.e. gasoline, kerosene, gas
oit and fuel oil are determined to be one hundred {100), twenty (20}, twenty (20) and
ten (10) rials, respectively.

“ In order to implement the eneigy conservation policy, the government is authorized as
of the year 1375 (March 21, 1996 to March 20, 1997) to increase prices of oil products
in'such a proportionate manner that the total duties collected up to the end of the Plan

- period will amount to eleven thousand bllllon (11 000,000,000 000) Rials at maxifum,

~ The goveriment has also the authority to foresee its compensation melhod in the annual
budgel bl“S (amc!e 19.a)

2) Inthe course of the 2nd Five-year Plan period the government shall regulate its policies
5o that the growth rate of product oonsumpuon for each year will not exceed three {3)

pereent, (arllcle 19a.)

The increase rate for the oit product prices at the beginning of the sccond five-year plan is

' - 100% over the preceding year as mentioned above 1), In addition, to proceed with the
‘energy conservalion policy, the government has determined a 20% increase over the prices

in the year 1996 starting in March 1996, This rate 20% was determined by the Ministey of
011 since it would constitute the fund to be required in the future, and also it would be the
highest possible limil. . Concerning the sale of future price increase, a demand increase

should curb the increase rate since the maximum limit of the income arising from price
increase has been fixed as mentioned above 1).

© Natural gas _

The average sale price of each cubic metre of natural gas will be incréased yeaily based on
the year 1373 (1994) up to twenly percent (20%) over the preceding year {arlicle 19b.)

The pricé of natural gas is drastically lower than that of oil or electricity. - (Table 1.6)



" Table 1.6 Energy Average Price of Public Utility

Flec. N.Gas  Gasoil Kerosene Lpg Fuel Oil Jet fuel Gasoline

 [ReAWh) - [Rem’] [R¥L}  (R¥L]  {[Rekg] [Rsl) [RyL]  [RyL}

1974 2.34 1.12 2.40 2.50 8.37 120 078 8.92
1975 234 1.14 2.40 2.50 9.53 120 078 8.92
1976 2.34 1.17 240 250 10.85 120 078 8.92
1977 234 129 240 250 1235 120 078 9.26
1978 234 1.30 240 250 1406 - 120 078 9.63
1979 2.34 - 1.38 2.40 2.50 11600 120 215 1000
1980 282 149 240 2.50 1821 120 ° 1629 . 30.00
1981 3.16 341 260 250 - 2073 120 1969 3000
1982 3.86 . 368 301 250 2360 120 2294 30,00
1983 354380 3.01 2.50 2360 120 2751 3000
1984 3.53 356 3.01 2.50 23.60 120 - 2871 3000
1985 359 354 301 2.50 23.60 120 2841 3000
1986 385 348 - 301 250 2360 . 120 2504 30.00
1987 517 0 356 463 4.00 23.60 200 - 2438 3780
1988 551 . 356 472 . 400 2360 200 2438 40.80
1989 527 ¢ 320 472 400 - 2360 ¢ 200 2438 42,72
1990 525 - 3.67 1000 1500 © 2360 500 1240 - 5000 .
1991 8.49 s43 - 1000 1500 - 2360 500 1100 5000
1992 16.5 S71 . 1000 1500 4800 - 500 3300 5000
1993 165 7.69 1000 - 1500 4800 500 1220  50.00
Source:  Plan and Budget Organization (PBO)

Although the demand for natural gas has been remarkably increasing for these five years, its
price remains still low. - The demand for nat'ur_at gas comes 1o its péak in the winter season
(due to heating).  Hence, in order to incrcase the demand in the summer season, the wide
use of air conditioners powered by natural gas has been proposed. S

¢. Bleclric power
1} ‘'The average sale price of electric power per kilowatt/hour will be increased during' the
period from the year 1374 (March 21, 1995) to the year 1378 (March 21, 1999) on

average up to twenty percent (209%) oveér lhe preceding year (article 19 c.l))

2) ‘The sale price of each kilowatt/hour of clcc{rlcny consumed in thc agricullural works

{farming, pardening, animal husbandty, fishery: and nalural * resources) will be

~equivalent to those for the year 1372 (1993). (arl:cle 19¢. 1}

The tesidential electsic consumption is 40 td 50 kWh/monlh, the price of which is 6
- Rials’kWh.  Power consumplion comes to ite peak during the lime from seven P.M. 1o nine

‘_-28.__



P.M in the summer season.

The Mimslry of Fnergy (MOE) is requested by the government to draw up a plan for
“seasonal tariff” of electric power.

(2) Standardization of systems and equipmem,'énd regulation of imported equipment

a. The technical specifications and criteria for energy- consuming systeis and equipment will
be designated, which all the manufacturers and imporlers of such’ systems and cgnipment
- will be requnred to observe.

. A committee consisting of the represenlatives of the Ministry of Energy, Mmls!ry of Qil,

. Standard and Industrial Research Qrganization and the relevant industrial ministries or
organizations will be responsible to prepare such technical specifications and to submil the
regulations for the implementation to the government (article 19.£.1)

_ The rates of dut:es or commercial profil will be des;gnated for the manufacturers and the
importers of equipment who might fail o observc the techiical specnflcatlons and criterions
regardmg such eqmpmenl announced by the govemmenl (article £.2)

(3) Levelirig’of electric power

“a) The opemng hours of shops will be. rcgulaled by the Ministry of Commecce in order to
reduce their power conswnpuon at ihc peak hme ancl o estabhsh social discipline.

b) Thc seasonai pmgram of facto:y and mdusuy works will be regulated by the relevant
~ ministries in order to reduce the eleclricity and energy consumption during the months
subject to the highest consumption. - (article f. 4)

(4) Financial supporl
gi _ ~a, The neéessary'criteria for granting financial support with preferential rates to the industries
' and organizations will be announced and implemented in order to execute operations for
improving the structure of energy consumption (acticle 19.£.5)
b, 02 peccent of i mcome which accrues from the sale of energy carricrs during the Plan period
- will be allocated 1o résearches by the selevant ministrics necessary . for saving and
'managem_ent on energy consumption. - (article 19.£.5)
(5) Standardization of buildings and housings
Regulations and cntena relalmg to the obselvance of energy oonsumpllon standards for

buitdings will be prepared to avoid the waste of ¢nergy. Furthermore, the encouragement
methods in this respect will be drawn up and implemented by a committee compnsed of the °



- representatives of the Ministry of Housing and Urban City Development, the Ministry of
Interior, the Ministry of Qil and the Ministry of Energy. (article 19.£.7)

(6) Education and rescarch

a.

A parl of the content of schoo! and universily tuition books will be allocated to the
importance of watet, types of energy and the necessily of energy management, General
public will be educated in this respect through radio, television and press for the purpose of
bringing up the energy conservation spirit and thus avoiding the waste and ravishment of
natural sources. {anlicle 19.£.8)

'Relevant authorities will prepare criterions relating to the establishment - of - énergy

management units (sections) in factories whose consumption potential is above 5 megawatt
electricity or whose anaual energy consumption would be above 5,000 cubic meters of oil;

~‘and the Oil and Encrgy Ministries will train experts relating to energy. (article 19.£.9.)

- (7) Others

The Ministries of Energy, Post and Telecommunications and Oil slﬁa'li prepare from the
© beginning of the year 1374 (1995) the electricity, waler, telephone and gas bills for their
;subscnbers so that they will be able to casily calculate the payable amount of the bills for
their consumplmn (amcle 19g) :

By the end of the second Pla.n period the goverrimenl shall supply eleciricily to ﬂué villages

in warm clintate provinces and gas (o the cold climate towns and villages respcctwe]y
within the d:slance of 5km from the lransmlssxon !me (amcle 19 1)
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1.3 Taxation and'Financing Systems Relating to Investnient in Energy Conservation

Some points of the systems created for supporting Iranian factories in their investment in energy
conservalion are summarized below, in sections Corporate Income Tax, Depreciations, Customs Duty
and Finance,

13.t  Corporate Income Tax

* The direct tax law of Iran was enacted on 21 March 1989, and revised in May 1992, Aiming al
promoling investment primarily in miining and manufaclunng industries, deductions from income
and tax exemplions are stipulated in this law. For Iranian domestic firms, tax is imposed on the
90% of the taxable income in accordance with the Article 131, after deducting 10% (See Table 1.7).
Foreign firms are not subject to this:10% deduction. - Tax is imposed on the taxablé inconme
according to this Article.

Tableé 1,7 ~ Taxation Table for Income Tax {Based on Article 131, Taxation Law)

~ Amouni of (Annual) ' Taxation :
~ taxable incomes . rales o o Accumulation
Upto = RIs1000000.  12% | o Rls.120,000.

Upto  RIs2,500,000.  18% onsums in oxcess of - R:Q;i,mo,ooo. R1s.390,000.

| Upto Rls.t_i,OOO,G{)O. 25% oﬁ sums in éxccss of - Rls.Z,SD0,000. Rls.’JGS,D()O-

i Up |o' - Rls..9,000,000. 35% o 'sums in excess of R1s.4,000,000. RIs.Z,SiS,OOO.

4- ljp’ lo ‘_RISI.ZS,:O.(.)O,(.)GO. 40% oﬁ sums in excess of  Ris.9,000,000. R15.8,915,000.
up lo -,R=Is.5'_0,000,()0(}. | 45% O Sums in excess of - R1s.25,000,000. Rls.20,165,000.
Upto - “R15.100,000,000.  50% on sums fn excess of Ris.S0,000,000. Rls.45,165,000.
‘Up to | 'Ris.300,000,006. 52% on _sums. in excess of Rls.I 100,000,000, Rls.l49,'165,000.

Over RIS.SO0,0{}0,000, : 54%'6n sums in excess of - Ris. 300,000,000

" The above-said rates are effective for the iricome tax of legal entities whose fiscal year from the
" beginning of 1370 (1991) fiscal year enwards to its end,
" As with other cases, the rates will be ef[ccuve smce the begmmng of 1371 (1992).

‘No tax supporl is given to energy conservalion aclivities, since the very low tax levcl makes tax
incentive measures virtvally  ineffective.  On the other hand, subsidies are given to the



‘government-authorized factories.

Among industrialized counlrics, US and  Germany have invesiment promoting tax systems,
exempting investment tax. These two countries are, however, attempting to reduce the systems.
Japan has the system permitting a 7% tax credit or special cost depreciation (to be optionally
selected) for a certain amount of facitity investment for a limited pesiod aiming at the control of
energy demand and supply. ~ There is no investment lax credit in UK or France {see Table 1.8).

Table 1.8  Qultline of the ].m'estment Tax Deduction System in Countries

| Country Japan _ U.S. Germany

Qutling of the System

tax deduction for a
cerlain investment is
permitted doring a
limited period for the -
purpose of energy

demand and supply
' _'nicasure's, enhancement *
- of the basic structuré of

- small- and medium-

* A certain amount of * 10% to 20% tax
-~ deductions are

permitted for a certain
amount of capitai
expendilure relating to

* the repairs of buildings

for business use.

10% tax deduction is

permitted for a specific
energy conservation

© investment.

* The government may,

through the ordinance,
permit tax deduction
up to 7.5% of the
invested amount for
the asset ordered or
teansferred within a

' cerlain period.  This

system, however, has
never been pot into -

‘effect so far,’

enterprises, elc.

1.3.2 Depreciation

The depreciation of assets in 1. R. Iran shall be compuled accordmg to lhe rules laid down

hereunder;

(1) that part of the fixed assels'Which, regardless of price fluctuation, is liablé to decling in value
sesulting from wear and tear, lapse of time or other causes are subject to depreciation.

(2} The book values of machines and cquipment shall be the puréhase price. The cost for their '
repair shall be also included. When machines, eqmpmenl or assets have been sold inconeg

tax based on arlicle 131 shall be lmposed

3) Deprcc:anon shall be computed from the dale whcn any .depreciable asset is held at lhc
disposal of the flrm ina usable condmon

In lhis respéél there is no speciaija<:cele'rated depreciation system ‘available for procurement of

encrgy conservation equxpmem Table 1.9 shows depreciation and special cost depreciation
sys(ems for reference :



* Table 1.9 International Comparison of Depreciation and Special Cost
Depreciation Systems (Major items) '

Item Japan U.S UK ~ Germany France )
Depreciation  Straight-line Legat deprecia- -~ Straight-line Straight-line Straight-line
“method and fixed rate - tionrate and - and fixedrate  and fixedrate  and fixed rate
methods straight-line methods - methods niethods
method  based :
on: - the
accelerated
' dcprecialion
- system .
‘ fDurableyears- Basedona '_ Based onlaws  Ordinary "~ Ordinary
‘ ministerial * Years specified and ordinances . durable years = durable years
- ordinance under the ' '
~ accelerated -
depreciation
- systern
. - Special cost ~ Pollution- _ : Assets for * Energy - Pollution-
~ depreciation  prevenlive  Pollution- ~  scientific. . - conservation  preventive
' ' preventive researches, ete. facilities ~ facilities

 facilities.
1.3.3  Customs Duty
{1) Duiy_Systeni

In the 'pre-revo]ulibn duty system of lran the commodity classification was standardized

according to the Brussels system adopted in 1973, while at present il uses the CCCN method.
The import taxes ¢onsist of customs duties and commercial benefit tax; the former to be decided

by the national assembly, the laiter by the government. “The goverament policies, being

exercised by manipulating the commercial benefit tax rates, are based on the protection of the
~ Iranian domestic industries,

The lax rates are lower for industrial materials as well as capital goods.  Almost all goods are
taxed ad valorem, while some specific duties rémain as arbitrated duties.  Ad-valorem tax is
imposed on the CIF price, whereas specific duty is arbitrationally imposed at 10 Rial per kg.

| (2')'Cus'tom’s Duty on Imported Facilities and Equipment .

The customs duly rates vary from 5% to 35% for imported facilities and equipment. There is
ne preferential measure for imported facilities. Failure to observe the equipment slandards.



will be penalized.

The customs duty rales for energy conservation facitities and equipment are shown in the Table
1.10. -

Table 1.10  Import Duties on Facilities and Equipment Relating to Energy Conservation

Name of Product : Tax Rate (%)
Auxiliary equipment for a boiler ' :
Economizer, Superhe?ter, Steam accumulator, ‘Smoke
removér, Condenser for steam power plant and similar
equipment and cooler for steam '

‘a. Auxiliary equipment  for boiler and cooler for

" steam 5
1) Economizer S
~ 2) Superheater . 5
3) Smoke remover 5
4) Other auxiliary equipment for boilers 5
' 5) Cooler for steam - o
2

b. Pasls -
Gas generalcr and water gas & gas gcneralor (:rrespeclwe '
of the use of a purifier)
* Acetylene gas generator
{Water process) and other similar water process 10
“gas gencrator {irrespective of the use of al0
purifier) 10
a) Oxygene generator '
b) Acetylene generator -
¢} Othess :
Vapour equipment or other steam equ:pment 13
* (including separated equipment) '
a. Equipmenl : S
1) Steam lusbine =
2) Others
b. Parls

(Source: - Import Duties Table i 1. R. Iran)



- Name of Product Tax Rate (%)
‘Buiners for furnace (only for liquid fuel pulverized coal or :
 gas fuel) and mechanical stokers (including mechanical

grate, mechanical ash discharger and other similar 12

machines) _
a) Burners 25
1) Burners for gas fuel - : 25
2) Burners for gas oil 25 .
3) Burner for fuel oil {MAZU]] _ A
~ 4) Others ' T 5
" b) Parts for bumcr - ' - 25 .
' ¢) Others ' L '

‘Furnaces (only for mduslnal or phys;cal and chemical 25
“use; jncluding *incineiators  but excludmg electric
furnaces) ' '

Generator, moter, rotary converter and batance converter,
-wire-wound variable resistor (transformer) and selfs -

a. DC motor and generator s

b. Other motors including general mol'ors:‘

1) Single phase (single rotation) AC motors -~ 20
2) Single phase {double rotation) AC mo!ors
‘No.1) those with 1/8 HP ' 20
- No.2) those with more than 118 and 1or less HP 20
_ ‘No.3) Olhers 20
" 3) Three-phase AC iotors
No.1) those with 15 or less HP 20
. No.2) those with 15 or more HP 20
- 4) Other AC molors 15
5} Others 15

¢.” AC generators

1) those with 150 kW or less 15
2) those with output of more than 150 kW, and 400 or 5
- less kW :

- 3) those with output of 400 or more kKW output -
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Name of Product Tax Rate (%)
d. Piston type compression ignition internal combustion

engine motors 13
1) Dicsel engine motors ‘
No.1) those with output of 180 or less kW 15
No.2) those with output of more than 180 kW, and
400 or less kW 15
No.3) ihose with ontput of more than 400 kW -
2) Others . 15
¢. Rotary converter - o 5

£. Parts for the equipment under clauses a, b, éa, aud e
1} Parts for the equipment under clause b 5
2) Parts for the equ1pment under clauses a, c, d, and e.5

g. Liquid dielectric tra’nsformer : S 12
1) Transformers with 24 or less kV - 15
2) Transformers with 24 or more kV ' 15
h. Otheér transformers o B 12
" 1) Measurement of current : -
No.1) Voltage of 1 o less kV s
No.2) Voltage of 1-or more kV 15
2) Measurement of voltage 15
~ 3) Adjustment of voltage for houschold use
" No.1) Output of 2 or less kW 15
No.2) Output of 2 or niore kW ' 15
4) Others 1S5
i Balance conveiter, rectifiers 15
3 Wire-wound variable resistor and sclfs 20

k' Pants for the equipment under clauses g, h,i,andj
Equipment for physical or chemical analysis
(i.c. Polarimeler, refractometer, spectrometer and gas or
smoke analyzer)

+ equipment (or measurement or inspection of viscosity,
porosuy, dllanon surface tcns:on and- other similar: -
properties (ze viscosity méler, porosemeier and'
d:lalometef) '
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Name of Product _ “Tax Rate (%)

+ gquipment for measurement or inspection of the -

volume and property of heat, light or sound
(including " calorimeter and exposurc meler} and
rricrotome

Gas meter for use and manufacture, liquid meter, watt-meter
or measuring equipment for mspecuon and ad_;uslmenl (for

calibration) o
a. Watl-meter | - 15'
b. Others ‘ C L

1) Water meter o - 15
© 2) Gas meler - LS
3) Others ‘ ' _ : -1

a.

-(3) Import Procedures and Rules

The foreign exchange law enacted in 1930 stipulates that the only possessor of forelgn'
currencies is the state. In reahly, however, the state lransfers the import and exporl rights
to the pnvatc séclor, as a result of which tmport and expon are carried out by both

' govemmenlal orgamzailons and prwate firms.

The authonhes cor'cemed wnll allocate forelgn Curréncices as well as verify the quality of '

“imported producls

1In pnncnplc the lmport of forelgn goods which can be produced domestically is not

permilted. The foreign currency situation niakes mlporl lumtcd to military ‘necessity

. goods, food, medicines and the like which are urgently needed.

In 1mporlmg goods the 1mpon1ng firm has o get the 1mp0rl I:cmse after submitting the pro-

" forma invoice to the mmrst;yforgamzauon concerned, and then go through the foreign

curtency allocation - procedures” with the ministry/ organization or the government
organization concerned.

The foreign exchange control is the authority given to the central bank, "Bank Markazi."

Except for those penmlted to operaie in the free foreign cxchange market, all foreign

'exehangc transactions should be camed out through the main Bank Markazi, or its
- authonzed banks :

’ Um[ymg the fomgn exchangc rates in 1993 the cential bank abohshed the compenhve rate
- (about 600 Rnals/US Doilar) applied to machmery and industrial materials.

Protection of Rial



The central bank held the foreign exchange market cdnlrol committce meeling in 1994, and
announced its protective measures of the Rial, as outlined in the following:

M
&
0

)

(6)
)

‘1.34 Fi nance

The new bank law was enfor-:ed on 21 March 1984 to pIOhlbl! interest based on the ]-<1mmc L
What this law stipulates are:

doctrine.

The foreign curiencies approvEd by the central bank for import will be allocated by
the end of the fiscal year on 20 March.

For priority import goods, foreign currencies will be allocated by the end of the fiscal
year.

The central bank will permit commerc:al banks {0 open lctlers of credit (1/C's) during

the new fiscal year starting on 21 March for the goods to be registered through the
- commercial banks.

OF

The goods to be permitted for import will be limifed to those which have received
registration of the Ministry of Commerce.

The central bank will intervene in the foreign exchange market as it deems necessary.
Price increases of national enterprises' products will be prohibited, unless govesnment
approval is given.

National enterprises are prohibited to procure foreign currencies in the free market

1 Instead of pmv:dmg interest for fmancmg and loans from the bank, the bank and lhe flrm wnll
_be made partners, between whom the profit will be shared.

2 - There will be three types of bank deposits: current deposit, ordmary deposit and investment -

time deposit (shorl and loag terms), from which rewards will be pald to depos:lors of prof:l
dividend to investors, instead of interest .

'3 . Financing and housmg toans for the poor wn!l be interest free.

" The money supply for the five years from 1989 to 1993 is shown in Table 1.11, for reference.

‘Table 111 Money Supply (1:93_9 t01993)

_ {in a billion Rials) 1989 . 1990 1991 1992 1993

M, (Cash at bank demand dcpdsil) 8,087 - 9,546 11,713 | 13,522 17,444
M, (Fixed deposit) 9.045 10,663 13,342 17,770 123,181

anatescclorhqmduy 17,132 20,209 25,055 31,292 40,629
Source: IMY; lnlernauonal Financial Slausucs ' N

The methods of financial support to promote encrgy conservalxon investment mclude Iow intérest
lozn system, sub51dy system, tax seduction syslem ‘and CUsloms duues reduction for mported

equipnient,

JICA team shall sludy the smlable melhods in l R Iran in this project. .

Examples of financiai support 'for encrgy conservalion investment affiliated with the Miaistry of
International Trade and Induslry (MITI) in Japan are shown as follows:

(REFERE NCE)
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1. Low interest loan system for encrgy conservalion equipment by the Japan Dcve!opmenl Bfmk which isa
governmental bank

4L ) O SO
Enesgy Conservalion ._]_ Request of recommendation 'l Industrial Finance
Policy Planning Office Division
Hearing, Examination . _ ;
' ' Recommendation :
Section in charge :
* . :
* Examination of application report
: : ~ Application ¥
Applicant |} ‘ ,I “The }apan ‘ :
(company) 1 Development Bank

- Examination, Loan

H) Objechve équipment
Energy efficiency equipment specified by law and regulauon
* (2) Financing ralio
Within 40%

- (3) Interest rate

3.15% (as of 28 November, ]995)
Interest partially subsided by Oil Special Account



2. Subsidy system for ‘monitor program of photovoltaic power generating system for houschold by New
Energy Youndation

- Ministry of International Trade and Industry (MITI)

‘Subsidy Supply

New Encrg)? Foundation (NEF)

r

2} Nolification of Monitor | -1) Application for Monitor
4)Subsidy . S 3) Report of construction completed
o | 5) Application for Subsidy -

.

Monitor
- user of photovoltaic power generation

(1) Objective :
Photovoltaic power generation sysiem for hovsehold (solar baltcry modu1e, construclmn cosl and $0 on)
(2) Amount of subsidy (as of 1995 fiscal year)
AxB
‘A lower one of the following amount;
1) 850 thousand yen plus consumption tax
2) 1/2 of the syster cost pes 1kW
B: maximum outpit of solar battery module (LW)
(5kW is the upper timit)



3. Tax reduction system for Promotion of Investment in Reformation of Fnergy Supply and Demand
Structure (1 Aprll 1992 to 31 March 1995)

Agency of Natural Ministry of International Trade and Industry
Resources and Encrgy check Ministry of Transpor
Energy Conscrvation K —— Ministry of Agriculture, Forestry and Fishcnes
Policy Planning Office . | Minaistry of Health and Welfare
Ministry of Posts and T elecommumcanons :
¥ _ Ministry of Construction
- Report on ' - Guidance and advice for
" Issué of Certificate © application of this
system.
i : _ . Copy of Cerlificate
Al Encrgy Conservation : ' Industrial
Center, Japan o : Association, etc
Submission of :
Cerlificate - Applicationof - Ceitificate
" Certificate
E o Equipment . Manufacture of
Users of encigy : energy conservation
* conservation equipment equipment
Application of
i;; o Tax reduclion
‘Tax office
(1) Objective
Energy efficient cqmpmem specified by law
(2) Tax exempuon o :

- Bilher of the following;
1) Tax cxempuon cquwaienl to 7% of lhe eqmpmenl acquisition cost (which should be not more than

20% of the income tax or corporale lax payable)
2) Special deprecialion of 30% of the equipment acqmsmcm c05l in the year of acquisition, in addmon to

ordinary depreciation






2. ECONOMIC ASSESSMENT
OF ENERGY CONSERVATION
POTENTIAL



2.1

2.11

2. ECONOMIC ASSESSMENT OF ENERGY CONSERVATION POTENTIAL

Method of Estimating Ene¢rgy Conservation Potential in the Selected Industry

Estimation of Energy Consumption in the Selected Industry

Obtaining accurate actual data on present energy consumption in a sclected industry is often
difficult, and it requires verification, if avatlable. Therefore, it is necessary to estimate present -

- energy consumption (Eys 1.y} in a selected industry using the following formula:

EBusingy = .p(s_lnd)'* kgray % fp % fs ¥ fu (kcally) S eveeee (1-1)

where o - _ _ .
* Psiny o Total production of the concerned products in the sclected industry (Uy)-
. = iPl )
i=1
I £acy Enecgy intensity of the concerned products at ihc sune}ed factory (kcal!l)

fp, fs, fig are correction coefficients for each factor at othér factories compared tothe

suncged faclory. i.c. :
fe -z Process coemcwnl (It is estimated by the type and the scale of the facﬂmes)

_ Lo {fpy R Pl_ + ey %Py . +fpu>‘ P )Psingy e (1-2)
fs < Service year coefficicnt (Estimated by the constructionfoperation start up year).
= {fyk Py+fa % Prre Hfn% Po)Psng -emeee 0 {1-3)

'fM. : Management coefticient (Estimated by operation rate, yicld of the products,

-and energy management aclivity). . . _
= {fm ¥ Pi i ¥ Ppoe +hp® Py MWPs 104) meeee o {1-4)

_ Provided that in the industry there are many factories whose individual situations are difficult to

-~ ascertain, the correction cocfficient for the factor shall be treated as 1.
_Target vatue of cnergy consumpuon in the mdustry (Eys 1ngp) is shown as the following formmla :

Eiswgy =Ps lé»d)*_ L keally) e (t-5)
Where o o
B ¢ i Energ)'_intensity ({target) -+ Actual results in Japan/advanced country

Also therc is no cho:oe but to dc,pend on. slausl:cal data or industry surveys obtained using
_ questionnaires to get actuai data on encrgy consumpt:on in the industey for a certain kind of

. energy.
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2.1.2  Estimation of Energy Conservation Potential in the Selected Industry

2.1.3

Encrgy conservation potential (AEg 1) in the industry is obtained from the differcnce between
the present actual value of energy consumption and the target value of encrgy conservation.
Thatis :

BEsty = Busing - By (keally) e 2-1)

- Energy conservation poteniial in an industry, meanwhile, is obtained by totaling each energy
© conservation potential.
“That is :

AE(S Ind) = ZAJ(S ) . ’ (R (2.2)
= | - |
Where |
Ajsta : Technical potential of encrgy conservation measure “j" in the selected industry

Technical potential of énerg:, conservation measure in the sclected industry is cstimated using

- tcchmcal polenhal of encrgy conservation measure at the surveyed factones
Thatis : :

CAsug = Areg¥ P(stnd)fp(kirac)* ok fyk f_':_d ceveenaneas (2-3)

Where

H 1

Ajr by Techmcal poténtial of encrgy conservatlon measure ") at thc surny e)ed factoncs
(kcaU))

P k20 : Production of the products at the sune)t:d factones (Uy)

- Provided that f, fs, or fis shall be considered f_or cach poteatial.

Estimation of Cost for Energy Conservation Measure in the Setected Industry

Cost of encrgy conservation micasure in lhc selected industrics (C(s ;M}) is obtamod by totahng the
costs of measures of each technical potential.
That is : .

Comy = ROt (Rial) L e 3D)

)=

Where . o : _ : . :
Cisty : Costof enérg)"cbﬁsewa!ion measure for technical p’otcn(ial "j" in the selected industry

Cost of chergy conservation measure for technical potcntlal “i* in the selected induslries is able to
~ be estimated vsing cost of encrgy conscrvation measure for technical potential "j" in the surveyed
: faclor}, that is;
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Ciso = Cirin® fic % fio¥ for  (Rial) e (32)

Where :
Cirrs : Cost of caergy conscrvation measure for technical potcntial " at the surveyed
factory '
f.. : Scale-up cocffictent
fio : Location cocflicicnt
fe : Escalation coefficient

When the cost of encrgy conservation measure for technical potcnlrai " at ihc s'uncytd factory is
estimated with the present valuc in L. R. Tran, it is poss:ble to estimate it as fia=1, fc.~ 1. :

" When the cost is supplicd by a past Japanese base, it is neccssary to eshmatc lt using location
: coelficient and escalation cocflicient as follows : :

oy LOCaﬁOﬂ (':ocfﬁcienl (fLo)

Location cocfficient (fo) is shovwn by the following formula:

‘ﬁ,o = leC]
-Where S .
G v Cost of energy conservation measure (1. R. lran base)
=Ce+CetCrg (Rial)

-—(C;c * f, +C)¢ - £, +C53 3 B)
in case of domestic procurcment for cqmpment
—C[c"'(cl: v f +C1g * fg)

Ci. : Cost of cquipment and machinery porlion '
Ci. - Cost of construction expense portion
C,, : Cost of engincering and management expense portion
C,  : Cost of encrgy conscrvation measure
o (the results in Japan)
=Cic+ Gy +Cyy ' {(Yen)
=Cfa+b+c)
C;. : Costof cquipment and machinery portion
Ci. : Costof construction e.\'pensé portion
C, 1 Cost of engincering and management expense postion
f, : - Custom duty and domestic iransportahon expense cocflicient
- f. . : Laborexpense cocfficient
. . Desiga and management expense coefﬁc:cnl
“r : Yen- Rialexchange cocfficient

“abe ¢ Cost composition rate in the construction cost
. cquipment and niachinery portion (a)
materials and construction cxpenses portion (b)
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engincering and management expense portion {c)

- (Example 1) cement industry, a=0.329, b= 0.498, ¢c=0,173
" (Example 2) chemical industcy, a=0.371, b= 0.422, ¢=0.207

Sousce :The Japanese Machinery Federation, The Japan Socicty of Industrial Machinery
Manufactures

a.  Cost of cquipment and machinery, and materials that can be prOCtlrcd in LR, Iran (C; )

' Equipment and machinery, and ﬁlaterials shown in the separate list can be procured in I, R,
Iran. In this case, C;. shall be estimated as 75-80% of the procurement base in Japan,

b, Cost cocfficient, when importing procutement articles in Japan into Iran (f.)
1) Freight - (IRISL) L
Yokohama/Kobe --» Bandar Abbas/Bandar ¥mam Khomeini
20 ft Container 30 M%) . 2,000 US$
40 ft Containcr {60 M) ' 13,400 US$

2) lnsumncc (BIM EH lRAN) : . ‘ _ i
- Ship : BASE 0.7% + WAR SRCC 0 05% ~ =TOTAL 0.75%
Airp!ane : BASE 0.7% + WAR SRCC 0.275% n= TOTAL 0.975% :

K} Dut) and custom clearance fee (excl. \\arehouse loading and unloading charge)
CIF Valuc(US$) * 281{RlalfUS$)

 4) Inland transportation cost | _ -
Bandar Abbas/Bandar Imam Khoneini ' :
—:Centeal Iran 24 t Trailer o 400 USE -

For the following example, the coefficient (f,) is cstimated to be l.lS. .

Example : When equipment of US$ 50,000 is procured in Japan and is transportcd by 20

container, _
Frt,lght _ _ L 2,000 USs
Insurance 50,000 % 0.75% 3T

‘Duty and custom clearance fee :
. (50, 000+4375+2,000) 28 l/3 000 4 905

Infand trans __ponanon cost . 400
Total : ' 7,680 _
e = (50,000 +7 680)!50 000
= 1135 :



-Labor cost coefticient (£.)
Based on Table 2.1.1, labor cost cocfficient is estmlated to be 0. 2

Table 2.1.1 Comparison of Labor Cost
for Estimation of Labor Cost Coelficient

“Tran - Japan(Tokyo)  V{J*1.5)

USS/MHr Y/8lir
Foreman 83 - 22,500 0.208
~ Rebar Worker - 45 20,600 0017
~ Welder ' 92 21500 . 0228
Pipe Fitter 67 21,400 0.166
- X-ray Technic ' - 98 o o
Electrician 5.3 19700 0 0044
Insulator : 5 19,000 S 0.140
Instrument Te 9.8 ' ' :
- Commaen Labor 2.9 13,500 0.100

(1 US$ = 100Y)
Source Bulletm of Conslructmn Cosl in Japan {1996, Spnng)

{Note)
Labor unit price of lran is "Ali-In-Ratc" base, “hlch mcludes labor supphers exXpense
. (exccpl:onal labor salary, labor supplicr's office expenses)
' Labor unit price of Japan is not included in the labor supplier's expenses
- Therefore, adjustment is made as follows :
“All-In-Rate" base
= Net-Rate base for 8 hours of work, 1.5

4 Engmccnng and management expense coefficient (£)
* In genceral, average Man-Hour Rate of engineering firms in 1. R. lran is 10-19

~ USS$Mr.
Based on the rate, engmeermg and managemenl expense coefficient of f; shall be

© estimated as 0.3,
(2) *Escalation cocfficient (f)
Escalation coefficient shall be ablé to be referced the investigation report of plant cost index

994
" (tef. Table 2.1.2)
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The above cost estimation method for the encrgy conservation countermeasure is suitable for
calculating the individual mcasure cost accurately. However, in this study, the method could
not be applicd, due to constraints of various rclated data and information. -
In this study, as the convenient method, cach encrgy conservation countermeasure cost was
estintated using location coefficient (fio) of 17.5 based on the exchange rate prevailing in 1993
- (1 US$ = ¥100 = 1,750Rial) and cscalation coefticient (fer) of L.
It is expected that the above estimation method will be applicd actually, w hen the necessary
data and information become available in the fature. '

 2.14  Extraction of Enérgy‘ Con’servation Economical Poten'ﬁal in ihe Sélé'cted lnduslry-

- To extract the cncfgy conscrvation economtcal potential i in the selcctcd industry from the energy
conservation technical potential, the cncigy conservation technical: potential in the Selected
industry is evaluated by the following standard

: Z&(s.fnf)(l/(l-*d)} > Cystady -""""'""".'"" 4-1)
= :

LM

When the above formula is materialized, potential “j" is economical petemia.i.
Where, o ' |

ZE Bits. .rnd)(lf(Hd)) : . Net present v_aiue'(NPV). of Encrgy conservation profilina
(] :

, oer!am period "n”
d _ ~: Discount rate
Biss 10y s Annual proﬁt of encrgy conservation potcnhal (Rially}
(in case of estimation as crude oil value)
= Agsig R 119,250 % P
Prmean : Average price of crude oil in a cetain period "n* (Rial/L)
9,250 - Caloric value of crude oil(kcal/L)

At the above-mentioned computation, the following numcricat value and computation method
- were decided through _discuésions’ with PBO Team.

“1)' Itmakesd=10%,and n=3andn=10.
(The study shall be made for two cases.)
That is

)n: (LV(+d) = 2.48, and 6.14
-1 .-

(M1

2) Annual profit of encrgy conservation potcntlat “l
Using the unit price of Table 2.1.3, it is cstimated for every kitid of cnergy.
(ref Tab]e 2.1 3) :

.,..49._.



Table 2.1.3 Mean Value of Energy Price

for Estimation of Encrgy Conservation Benefit by Scenario

Encrgy Conservation

Accelerated Energy Conservation

2000-2002 20002009 2000-2002 2000-2009
Electricity  (Riab/k\Wh) 407 545 100.0 100.0
Natural Gas  (Rial/Nw’) 224 300 123.0 123.0
Fuel Ol (Riall) 170 2.1 75.0 75.0
Gas Oil (RiaVbL) 254 341 474.0 4740
Coal wssm . NA NA. 60.0 60.0

.'_.50.__



2.2 Iron and Steel Industry
2.2.1 OQutline of Iron and Steel Industry

The iron and steel industry in 1. R. Iran consists of five factories which are under the administration of
the state-owned National Iranian Stecl Co.(NISCO). It is possible to classify these as follows:
a. Integrated steel works which make pig iron with coke and sinteted iron ore in the blast fumace,
and make steel in the basic oxygen fumace, and then make steel products such as beams and bars
in the rolling process. (Esfahan Steel Complex)  (ref. Figure 2.2.1) .

b. Integrated steel works which make Teduced iron with sintéréd'pellels made from iron ore and
reformer gas (H; + CO) made from natural gas by reducing in the dlfCCl reducing furnace at
temperatures of 800 — 900°C, and make steel together with ferrous scraps in the electric arc

. furnace, and then make steel products such as rolled coils, beams, and bars in the rolling process.
(Mobarakeh Stec! Complex, Ahwaz Steel Complex) - (ref. Figure 2.2.2) '

¢. Electric arc furnace works which have neither a blast. furnace nor a direct reduction furnace, and
make steel products by melting ferrous scraps the el&tnc arc fumacc (lran National Steel
; Industry Group (lNSlG)) {ref. Figure 2.2.3)

d Slmplc rolhng \\orks -.\hlch reccive supphcs of semi- proussed steel articles and produce steel
products with the rolting mill. (Kavlan Stecl Co.)

In addition, there are some factories producing pipes and other stec} products under the control of the
~ Ministry of Industry. But they were excluded from the scope of this survey as it was not possible to
fully grasp the production situation of the product.

(1) Trend of product.ion
“The trend of iron and stecl production of each company since 1990 is shown in Table 2.2.1.

“Iron and stecl production since 1990 has beén developing at an average annual ratc of 20% or
more. In 1995, It see_rhs to have exceeded 5,000,000 t. Development of production of Mobarakeh
Steet Complex and Ahwaz Stect Cemplex, which produce direct reduced iron, has mainly
contributed to the figure.

On the other hand, produclmn of Esfahan Steel Complc't using the blast famace method has been

declining 5% or less every year since 1991, The reduction seems to be due to renewal work for

the basic oxygen fumace and the rolling mill, cte.

As a result, the production sharg of the direct reduction method was 50.1% in 1994. This

exceeded production share of the blast fumace method of 47.4%, This dafferencc is expected to
' increase as the production capacity of the direct reductnon method (4, 319 000 tfy) grpatly

exceeds that of the blast furace method. (2,100,000 ty).
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Figure 2.2.1  Production Process by Blast Furnace / Steel- Making Method
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Figure 2.2.2  Productlon Process by Direct Reduction/ Steel-Making Method
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Figure 2.2.3  Production Process by Arc Furnace Stecl- Making Method
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Tabhle 2.2.1 Steel Production in L. R, Iran

Esfahan  Mobarakeh Ahwaz Fran National  Kavian Total
Stecl Complex Steel Complex Steel Complex  Stecl Gtoup Steet Co.
Crude Steel t (MoltenS)t (MolteaS)t  (Molten St t {
1990 1,152,818 102,937
1991 1,756,563 39,000 104,902
1992 1,968,244 342,000 142,902
1993 1,924,302 984,000 . 1,047,633 100,595 4,056,530
1994 1,880,982 ;,534,400 £ 01,330,836 97,308 4,843,526
1995 1,865,600
Total Final Products
1990 1,309,190 . © 327,851 618,885 2,255,926
1991 . 2,080,289 9629 . 521,154 761657 25,018 3,397,744
1992 1,961,501 0 385,100 . 804,731 578709 173,101 3823142
" 1993 1,865,597 713,320 1,007,980 - 347941 : 129,114 4,063,952
1994 1,783,552 1,510,124 1,255986 587,738 238,496 5,405,896
(ratio) N
9150 15890 _ 15896 12307 _ 1.5061
92/91 0.9429 2.1591 11,2460 07598 69199 - L1252
93/92 09511 2.3380 - 1.2526 0.6012 0.7459 1.0630
94/93 09560 21591 1.2460 16892 1.3302

1.8472

Source : Ministry of Mines and Mclals
Mobarakeh Steel

@ Outline of the factory

Location, production start-up year, outling of the main facility, and production capacity of each :

iron and steel factory afe shown in Table 2.2.2.

The factorics are concentrated in the Esfahm and Ahwaz arcas. Both seem to be fa\orablc

locations for supplying iron ore and fuels.
“Thrce factorics in the Ahwaz arca meiged to form Khouzcslan Steel in 1994

‘Conceming future plans, there are plans to construct the Mey bod(Yazd) pro_]ect with a blas! _
furnace of 1,000,000 'y and a rolling mill in Asadabad (Haniedan) . '
As for produchon capacity, Mobarakeh Steel has the largest capacity wilh a 2,769, 000 tfy crude

stocl base, followed by Esfahan Steel 2,100,000 ty, and Ahwaz Steet 1,550,000 vy, INSIG _

150,000 u)

- 58__
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The operation rate of Esfahan Steel was 89.6%, . Ahwaz Steet, 81 0%, INS[G 64.9% and
Mobarakeh Steel, 53.3% in 1994, and 64.6% in 1995

There are several expansion plans for implementation by 1999. According to the plans, the
predominance of the direct reduction method will continue, even if the Meybod projéct using the
blast furnace method is implemented,.

Esfahan Stcel Complex 3,300,000t/y =~ (incl. Dircct Reduction)
Mobarakeh Steel Complex 3,200,000 ' '
Ahwaz Steel Complex - 2,600,000
Iran National Steed Group 500,000 T
‘Meybod Steel Complex 1,000,000 - (B.F. Method)

- Asadabad Steel = . ? :

Product composition of five factorics have no compelition as shown in Table 2.2.3,

That is:
Esfahan Steel Complex 'Hot Rolled Products
S - " (I-Beams, Bars, Billet, Channet, Angle & Rail)

Mobarakeh Steel Complex L - Hot Ceil, Cold Cbil, Pickling Coil
Ahwaz Steel Complex S " Stabs, Blooms _ :

e ' (1t does not possess a rolling mill). _
Iran National Steel Group ! Beams, Wire Rods, Pipes, Profile & Wire Grids
Kavian Steel Co. : ' Slabs, Blooms, Steel Sheels

' ' (It plays a part of rolling mill of ASCO"
products)

72..2.2 Present Situation of Energy Cﬁnsumption

~ In the iron and steel industry, there are three big encrgy consuinption divisions, that is, a pig iron

producing division which reduces iron ore, a steel producing division which refines pig iron and
ferrous scraps, and a power division which generates the oomplcx s eloctric power.

To estimate lhc eiergy consumption of eéach compley, it is neccssary to correctly determing cnergy
consumption.

‘Recent energy consumption data obtained by a factory audit of Esfahan Stcel Complex (hereinafter

called Esfahan) and intcrview surveys of Mobarakeh Steel Complex (hereinafter called Mobarakeh)

Cand Khouzcshn Steel Co. (hcremafter callcd Khouzcslan) are shown in Table 2.2.4.

" Inthe casc of Mobarakeh dala on the bonsumpiion of fuel and clectric power were oblained, but data
~ on purchased electric poiver or fuel ‘consumption for in-house generahon of electricity were not

available. As a result, purchased electric power was csumatcd to be 50% of the bafance of electnc

- power and fuel.

Energy consumption data obtained from Esfahan and Ahwaz were uscd as refcrcncc for thc oihcr
factories. :



Table 2.2.3 Iron and Steel Production in each Factories

(Unit : t)
1990 1991 1992 1993 1994 1995
“Esfahan Iron & Steel Complex
1 Dry Coke 893,577 1,012,331 1,017,624 955413 1,033,015
2 Metablurgical Coke 829,590 989,502 962,419 897,648 959,402
3 Agglomerate 1,776,860 2,334,220 ' 2424478 2479330 2,368,359
4 Molten Steel of F-1 687,192 712,421 764,385 737,480 721,014
S MoltenSteel of F-2 721,874 1,237,984 1,288,977 - 1,178,733 1189038
6 ‘Fotal Molten Steel . 11409,066 1,981,408 2,052.092  1,916219 1,910,052
¥i Reacl) Biltet ' ] 152,818 1,756,563 1, 968 344 1,924,302 - 1, 880 982
8 Rolling Mill 650 605,474 631,747 636,122 670,262 - 666,356
9 R.M.650(for salc) 339459 478,822 404,068 420,091 427,040
10 R.M . 500(for salc) 467,848 _865,499 799,898 683,875 652,527
11 R M.350(for sale) 288,555 . 345,329 213,781 230,812 240,852
12 RM300(forsale) 213320 390642 | SA3TS2 490917 463033 .
__13 T. Rolled Product - 1,309,190 2,080,289 1,961,501 1865597 1, 783 552
Mobarakeh Steet Complex _
1 Spongy Iron - © 307,800 872,597 - 1,631,445 .
2 Molten Steel ; ' © 39,000 342,000 984,000 - 1,534,400 1,865,600
3 Slab - . : 33,000 302,000 - 934,000 1,475,200 - 1,788,200
~+ 4 Hot Rolling . S 3,200 201,000 750,000 - 1,105,000
5 Pickling Coil - -+ - - © 94,000 -228000 341,000
6 Cotd Rolling v e i e i 30000 ©157,000 0 233,500 .
7 Total Final Product(4+6) - . 3,200 241,000 907 000 i 358 500
Ahw&z Steel Complex ' E © _ .
1 Sinter . 644,684 950,643 1,245,111 1,643,265 2,013,200
3 Spongy Iren 405616 621,109 850310, 1196267 1463920 . . ¢
3 Malfen Steel T 047,693 1,330,836
s Bloom o 45,438 403811
6Slab . g g 556408 BS2A09
7 Bloom & Slab T 327834 0 652,024 - 804,753 1007870 |, 255 986
Tran National Steel Industry R . . =
1 Bloom (Melt No.1) 102,937 104,902 143,089 100,595 197,308
2 Rolling Sec. No.l 228,804 304,750 220,893 - 167,158 - 369,847
3 Rolling Sco: No.2 289,941 201,456 270,744 166,077 287,438
4 Pipe Making 47,188 71,603 54,657 2,137 23,569
5 Metal Industry 52,950 64,854 63,350 12,563 63861
6 “Total Final Product 618,885 769,657 578,709 347 941 587,738
Kavian Steed Co. : : o : _ -
I Stab S 13,009 45034
2 Bloom S TR : : ' 1,410,
3 Steel Shet e HIGI0S 193080
4 Total Final Product TS 018 IR A0N T A0, 1I4 38456

Source : Ministry of Mincs and Metas, Mobarakeh Steel Complex, and Ahwaz Stect Complex



Table 2.2.4 Energy Consumption of the Iron & Steel Industry

Company Production Encrgy Consumption _in 1994

__Mame 1994 (ty)  kind Quantity (Tcally)  (Mcal/i-CS)
Esfahan CrudeSteet  Coal 1,301 ** (1,000ty) 9,630 5,120
Steel Co. 1,881,000 Coke 05 (1,0000y) M6 78
Tar 489 (1,0007) 430 229
Gas Oil 710 (L,000KYy) 643 342,
Natural Gas 707 . 6,791 - 3,610
Eleciricity ~ 169 (GWhy) ~ ' 416 21
Tota! | 1709 9142
Mobarakeh 'Crude Steet  Kerosene 223 (k) 2 1
: | Steel Cmpx 1,475,200 Gas Oil 18000 ¢ (k) 166 12
1 | ' Natural Gas 1,062 (MNm’y) 10408 - 7,055
+ Electricity 1,126 - (GWhy) 2,534 - 1,N7
- Total . - 13,109 8886
Ahwaz Crude Stec) Keroscne ()
Stecl Cmpx - 1,256,000 GasOil .. : (ki) _
g ' Natural Gas 674 - (M Nm'ty) 6,605 5,259
“Eleclricity S 1391 - (GWhy) 3,130 2,492
= Total : 915 2751
lraﬁ Natal Crude Stect - Kerosene - ' (kly)
 Steel LG 91,835 Gas Gil o (kty)
Natural Gas © 64 (MNm'A) 6271 - 63830
Electricity ‘151 (GWhy) 3¥0 3700
: P Total ; . 967 10,529
Kavian Crude Stee} - Kerosens ' kly)
R  sieelCo.  0GasOil 575 (ki) 5 -
g* ' o g ' - Natoral Gas 31 (MNmh) 304 -
o ' Electricity 23 (GWhi) 52 -
Total 361 -
Iron& Steel  CrudeSteet: - Coal = 1,301 * (1,000t/y) 9,630 2,047
Industry - 4,704,035 Coke - - - 20,5 (1,0000%) 146 31
: Tar e (1,0000y) 430 91
 GasOil . 186460 (L000kUy) . 8M 173
© Nawial Gas  2,5380 (MNoh) 24,735 5,258
Eleclricity | 2,860.0  (GWhy) 6ATL - 1376
Totat - - S n3es 8794

Source : Esfahan Stcel, Mobarakeh Steel, & Ahwaz Stee!



In the case of INSIG, inforntation about the capacity and fap-to-tap time of the clectric arc fumace,
and raw materials (ferrous scraps ratio is abont 90%) were used for the estimation,

For Kavian Steel Co., meanwhite, information about fiiel inteusity and electricity intensity obtained in
the 1992 survey was reviewed as reference.

Total energy consumption for these two complexes was estimated and totaled using the production
figures shown in Table 2.2.3.  Energy intensity was estimated using the same process as at the other
complex.

Based on the above results, total energy consumption of the whole iron and steel mdustry inL R Iran
is 41,369,000 Geally .

Breakdown of tofal cneegy ccnsumphon is natural gas 60%, coal, 23%, pucchased electricity, 16%,

and others, 1%.
“The weighted average of energy intensity is 8,834 Mcalit- CS Compared to the model comple\: for
- energy conservation, the factories have been consuming cne_rgy by as much as 50% in cxcess.

“Coniparing the energy intensity of each compléx in Table 2.2.4, the complexes can be ranked as
- follows (from least energy mtensnc) Ahwaz, Mobarakeh, Esl“a.han It should be noted that the

existence ot non-existence of a rolting mill and in-house generation of e!ectncuty or rate of dependence
on purchased elcctricity at each complex, differences of facility composition, utilization rate of by-

produced ga's, operation ratc of & \\'holc facility vary.

Assummc lhal Esfahan and Mobarakeh do not have any in-house gcnerauon plants hke Ah\\az the
‘encigy intensity of cach comple\ is eshmated to bc as follou.s :

Estahan 8,425 Mealit (= 9,]42:]17)

_ Mobarakeh 8,003 Mcalit (= 8,885-882)
" Ahwaz 7,875 Mcalit (= 7,875- Q)

These indicate that having highly efficient in- -house eleclncny gcueratlon facxhhes oontnhutcs to
improving the encrgy mtensnt) of the whole complex. - -

The other reasons behind the high cnergy intensity of each complex are discussed below:

a. Esfahan Stcel Complex

Energy consumption situation of each process in Esfahan was analyzed in detail during the

factory audit, and energy saving potentlal and mcasures were inv eshgatcd in oompanson mth
data from the latest complex. : :
A summary of lhe résults, (n,poned in dctanl in 3. l 1) follo'.\s below:

‘Although Esfahan uses the blast fumace method \\hlch uses coal l‘or rcducmg of iron ore,
- excessive consumption of natural gas is notable.

Encrgy intensity of Esfahan is 9,142 Mealit-crude steel, consurning 66% of excess éne#gy,'“"hich

is compensated for by natural gas. This is rather high compared to the energy intensity of the



latest complex, which has a similar product composition (5,495 Mcal/t).
it scems to bc'strange that energy intensity is poor, although the data of ncither p_roduiclion
amount, operation rate nor vield of product are unfavorably. :
The following factors seem to be aggravaling the encrgy intensity of the whote complex:

1) Because of a strong desire to increase productlon of blast furnaces, the) are opcrated at a
high fuel ratio. This lowers nct encrgy intensity.
2) Fuel mtensny of both fumaces and reheating ﬁtmaces is poor.
" 3) Coordmahon among processes (which is neccssar) for the cﬂ:crent operation of the
o mtcgrated iron and stecl complex) is not being carried out.
4)  By-produced encrgy such as BFG, COG, and BOG ar riot cffcctively utilized.
~ 5) Efficiency of the energy facilities including the power plant is low.

‘Mobarakeh Steel Complex :

* Using data on the capacity of the main facﬂmes and recent produdnon fuel and electnc power

. consumption, electricity intensity of electric arc furnace (780 kWh/t) and scrap ratio (15-20%),
fucl intensity (320 Nm’/MWh) at the power plant, ete.; obtained through an interview survey at
Mobarakeh Complex, energy intensity of the complex was cstimated to be 8,885 Mealt-crude
stec). This was arzived at by assummg the that cnergy intensity of each process and the ratio of
in-house generatlon is 50% and by preparing a fuel and eleclncnty balance table of the complex.
Assuming the ratio of in-house generation is 45%, encrgy intensity of the complex is estimated to

- b 9,061 Mcal/t-crude steel.

* Mobarakeh applies the so-called direct reduction method, which uses natural gas for reducing
" iron ore. - Fifly to sixty percent of the clectric power consumed by the whole complex is
supplicd by an in-house power generation plant, which uses natural gas. Therefore, the complex
~ depends substantially on natural gas for most of its energy requirements.
Overall energy intensity is not too different from Esfahan in spite of the new facﬁltlcs
Given that the standard encrgy mtms;ty of the _complc\( which uses the DR process; is 6,500
Mcal/t, Mobaraketi is consuming about 37% cxcess encigy,
The following factors scem to bé aggravating the encrgy intensity of the whole complex.

1} Facilities operation rate was as low as 60% in 1995.
When facilities are operated at a low production rate, energy intensity declines
significantly becaust the rate of fixed energy consumption increases.
“For example, “hén the operation rate of the facilitics (where the rate of fixed energy is
30%) falls to 60%, energy intensity mcn.ascs b)' at lcast 20%.
©2)  Many facility problems occur. :
" When a problem occurs at some facﬂmes thc opcratlon ratc of upslrc,am and downstream
© processes fall as well, and both encrgy intensity and product yield fall.
3} A high energy consuming process is being used. -
It is possible that use of such a procc.ss was decided dunng a ug:me of lo“ natural gas
and electricity prices.



Khouzestan Stecl Co.

Khouzestan Steed Co. is a new company formed from the merger of ASCO, INSIG, and Kavian
in 1994. ASCO is in charge of the only upstream process because it does not have any rolling
mills. Jt is supplying billets or stabs to INSIG and Kavian.

Using data on the production capacity of the main facilitics and the actual production, fuel and
electricity consumption since 1994 obtained through on interview survey at Khouzestan
Complex, energy intensily of the complex is estimated to be 8,347 Mcal/t-crude steel.

Because Khouzestan dos not have any in-house power plant, dependence on electricity is
apparcntly geeater than at the other complexes.

_ C-1 Ahwaz Steel Complex (ASCO)

* Encrgy intensity of ASCO (\\hlch is the core of Khouzeetan) is estimated to be 7,875 Mcal/t.
Electricity intensity of the DR plant (estimated using steam turbine driven equipment} is low.
 When target intensity is assumed to be 6,240 Mcalit (because there is no rolling process) then

© ASCO is consuming 26% excess energy. Although ASCO started operations at almost the same
time as Mobarakeh, its encrgy intensity is higher dug to the following reasons:

o 1) There ate 7 DR plants utilizing three processcs, that is, Purofer method, Midrex method

-and HYL micthod. Only three plants using the Midrex process are operating normally,
however, the others are operating at below normal levels.
'2) " Productivity of the eloctric arc furnaec is low and electnc:ty intensity is poor
© (ref. Table 2.2 5) :

Table 2.2".5 Energy Consumption of Ahwaz Steel Complex

Production R C0nsulnption . - Intensity
Elec. - Nat. Gas Elec. ‘Nat. Gas

. (1,oooi) CMWh) @, OOONm!} - kwhiy N’y

Sintering P. 1993 163 99119 37,433 03 18
e b993 2013 128,M0 . 55941 . 63.7 .. 238
Reduction Pl 1993 150 4,405 14837~ 294 989
e 1994 IS8 ST 12,367 56 633
Reduction P2 1993 1003 . 99,119 248,619 988 . 479
e 1999 1,140 120636 312,516 105.9 2.1
ReductionP3 1993~ 43 3304 23,726 768 52009
s 1993 Lok 4267 264952 ....339 21028

Fatory . 1993 1,008 1,101,332 546465 10026 542.1
1994 1276 1,390916 673961  1090.1 528.2

‘Source . Ahwaz Stecl Complex

___66_'_



C-2 INSIG

INSIG has four small electric arc furnaces (60 t/ch X4). It uscs about 90% scraps and about
10% of ASCO's DR-products as the iran source, for producing billets, and rods, I-beams, pipes,
etc. Other billets are supplied by ASCO.

Because INSIG has no reduction division for iron ore, {with most billsts supplied by ASCO)
ehergy mtcnsnt) per ton of products is 1,451 Mca¥t. Compared to the standard plant (880
Mcalft), there is 65% room for energy saving.

The following reasons is given for the poor encrgy mtensu)

1) Elestricity intensity is poor due to the small scale of the electric arc fumace, and frequent
facility problems. :
~ 2)  Operation rate of the rolling process is low.
3) ' Combustion management of the fu Face is not bcmg satisfactorily carrled out.

C-3 Kavian Steel ‘
Kavian accepts slabs from ASCO rolls them at the slabbmg milt and produccs blooms, slabs
and plates. Energy mtensnty, however is very poor at 1,494 Mcal/t.
" Because 100% of the cold slabs are rolled, 136% of excess encrgy is consumed comparod to the
mtensn)' of a standard oompicx uhlch is 632 Mcal/t. :

The follom'_ng n_:as_o_ns explain why encrgy ih(énsity is this high. o
| 1) Designed fuel intensity of lhc reheating furnace is h:gher .
2) Combustion management of the rehcatmg furnace is not bcmg camed out sufﬁcrcntly

. 3) ‘Production efficiency of the rolling process is lower.
"4) Facility problems often occur.

223 Ener_gy Conservation Potential and Cost of Countermeasures
(l) Esfahan Stccl Co
The energy conservation potential and countermeasure <osls mentloncd in Vol. 3.1.1 are shown

. in Table 2.2.6.

After the items in this table were arranged in order of investment cost, an accumulation curve of
" energy conseivalion potentials was derived as shown in Figure 2.2.4.



Table 2.2,6 Energy Conservation Potential of Esfahan Steel Complex

_ _ Saved Energy Countermeasure
Energy Conscrvation Polential N.G. Electricity Cost
(1,000m34y) (MWhiy) My
<Improvement of Management>
(C.0.P) AirRatio for Combustion 2,549 0
Cartbonizalion Temperature 5,501 200
Steam Utilization Method A 0
SP) Yield Increase - o 10,252 : 160
. High Efficiency Burner 11,474 200
Low Coke Operation C 24413 _ - 300
* Prevention of Air Leak T, 7,104 ©30
(B.F) Production Increase . . 76,443 : 500
. Low O, Operatienof HotOven . 2,364 10
(SM.P) Converter Yield
- O, and Electricity o - : 15,424 0
“uel 20,750 _ 0
Reduction of Fuel _ v 38,785 . 6
- Boiler Aux. Combustion Method 7,757 -0
RP) Process Management L 44,828 - : 0
. Rehealing Furnace Operation =~ 28,335 50
Rehealing F. Combustion Control © 10,872 0 - - S0
~ Hot Charge Ratio S 14,802 o : .50
CYield - S 5,709 o598 0
(CPP)  Low O, Combustion el al, S 4013 o = SR [
(0,P)  OperationMethod L 13,167 ' 0
Reduction of O, Supply Loss  * = 11,286 B
Water Pump Operation Method - 13080 10
Sub total ' 315,718 . 66,009 o 1,510
<Modiftcation of Facilily> _ : _
(C.OP)  Moisture Control Facilitics 9124 - : ' 1,000
(S.P) Steam Recovery from Waste Heat 6,392 %% ¢ 1,300
(BF) Air Prehealer for Hot Gven S 3,349 . 250
" (S.M.P) Exhaust Gas Recovery Equp. 7,757 _ - 5,800 -,
(C.P.P)  Efficicncy of the BF Blower 54,687 . © 3,500 &
(T.P.P) . Multi-Purpose Power G.Turbine © (inch. inthe above)
(O, P} Air Compriessor Effictency . 39,501 _ 2,500
(Other) BFG, CDG Hotder 97,738 . _ _ - 800
Sub 1otal 179,247 40,497 14,350
<Modification of Process> o o S
(COP) - Inroducing CDQ 22,138 . . - 5000
___(BF)___Introducing TRT o 50611 1,000
Sub total 22,138 50,641 6,000
Note : (Abbreviation) Coke Oven Plamt (COP) Sintering Plant (5.P),
o " Blast Furnace (B.F) -+ . Steel Making Proccss{S.M.P)
* Rolling Process (R.P) " Central Power Plant (C.P.P)

- 0,Plant (O, P), . Thermal Power Plant (T.P.P)
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Encrgy conservation technologics in the iron and stegl industry are described in Vol, 4, 1.4

"Encrgy conservation of the iron and stec! industry” the main items of which are as follows:

@

“a. Stabilization of operation

b. Selection of reasonable energy

¢. Improvement of product yicld

d. Operation improvement and facility improvement

* {Improvement of productivity (th) etc.)
‘e. Effective use of sensible heat of the steel in the foreprocess
" f. Recovery of waste encrgy - : '

g. Coniinuation and nodentization of the facilitics

h: Increasing efficiency energy facilitics

 Foritems &, b, ¢., g, and h, the encigy conservation effect is huge, because they are not only

implemented for the purpose of energy conservation investment, but as a business strategy.
As for items d. and e., the energy conservation effects are huge in spite of the refatively small

“investment. For items £ and g, meanwhile, investment and the encrgy conservation effect ace
- both bigger. o :

Figus re 2.2.4 shows tha't investment is not ncccsséfy to reduce 20% of energy intensity from the

present level, whereas a major n,modehng of the process and waste heat rccovery are neccssary'

to reduce to the e\ctent of the ideal mlensnty

Mobarakch Stecl Co .
The present situation is discussed in the previous paragraph but a more detallcd e\planauon of
the cnergy conservation potential follows below: - :

a. lmproumcnt of operation raté of the facmty : S
Assummg that the Iow operation rates of facilities is the blggcsl factor roducmg cncrgy
intensity, production in¢rease by rcducmg facility problems, realizing stable operation,
and improving production efficiency for the caﬂ) stages are effective for improving
energy mtcnsnty TFor instance, when the operation rate fiscs to 85%, mtensnt; will reduce
by 17% from the present level. :

(If a production increase is lmposmbTe due to the market srlualmn ‘only the number of the
facilities equivalent to the target production should be operated.) '
To improve facilities' operation rate, a multilateral study and measures such as a revision
of the opcrauon technology standard and the maintenance standard, education of
s operalors and the maintenance person in charge, facnhty unprovemenl and the operational
. lmprmemcnl are neccssary : :
As these measurgs mmledsatcly result in mcreased production, lhcy should bc adoptcd as
. one of the main corporate policics or strat_cgics.
“Therefore, such an investment cost were not estimated as an' enérgy saving measure cosl.

__-70_
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- b. Operation improvement
- = Fuel -
- At the iron and steel works there are many furnaces and pans, and a large quantity of fucl

is used for heating products, or drying/kecping the temperature of the furnace and the pan.
When using this fuel, operation standards {for example, heating temperature of the
products, rising temperature standard of the fumace, keeping temperature standard of the
furnace, etc.) are established, and to judge whether the usage conditions are appropnate
or not, thermometers or O, meters for exhaust gas are installed as required.

Because consumption of natural pas at Mobarakeh is rather high, it is necessary to check
whether the operation standard is maintained in each process of not. IF the standard is not

" kept, or if it is impossible to judge whether it is kept or not, the facility shall be 1mpr0\ed

out so that it is easy to exccute an opcrahon manual or to ‘check the rcsults In addition,

~ the ‘operation mecthod or the operation standard shall be reconsidered as to’ whether
* targeted results are obtained by less fuel or not. These measures cost very little, but the

effect is large. It is empirically estimated to be able to reduce 5% of natural gas

© consumption at the whole works.
To reduce fuel in the rolling process, by finding the optimal heat pattem for the fumaoe :

and acquiring a heating tcchnaque with the optimal heat paltem according to the rolling
speed, the fucl intensity of the reheating furnace must fall from 50 Nm*t (current -
eshmate) to at least 35 Nm’lt

- Electric power -

A large quantity of electric power is us»d in each proccss for the lranspoﬂ of producls
delivery of ooolmg water, and dlschargc and ventilation of exhaust gas, among other
tasks. ' :

o Savmg electncnty by improving opcrahons is miroduced in chapter 4, "Encrgy saving case

in the iron and steel industry™ ;, the main items of which are as follows:

1) Productivity of the process is raised and equipment is stopped if downtime occurs.
-2) Idling is reduced. '
3) Impeller is ci, if specnﬁcauons dre excessive following a chcck of pressure and
- flow ratg of the fluid in the process.
4) Connectmg pipe for the pump and the compressor with the same specification is
_ installed to rationalize operation.
~'5)  Anexamination is carricd oul on stopplng parallel unning of pumps or fans.

In pamcutar thcre are many ¢ases in \\hlch a problem docs not occur even if a cooling

- water pump stops. .
‘However, as pump capacity dcclmod exira pumps are somelimes opcrauug, and they

should be recovered by maintenance aficr an investigation.

These measures ¢an achieve a 10% reduction of electric power em mcally
‘ p

* Improvement of product yield



The improvement of product yicld is as big as the cnergy conservation effect. However, as
information about product yicld in Mobarakeh was not available, cnergy conservation
potential conld not be estimated.

Improvement of facility
" As the energy conscrvation potential for cases requiring investments in large facilities, are
- not feasible in I. R. Iran, as shown in the example of Esfahan, a study was omitted.

For example, a DC furnace could be proposed for the electric arc furnace. However, as
the merits of introducing the furnace were rather small {maximum 60 KWh/t or so), and a

study of the clectric power system and estimation of cost were necessary, it was omitted .

- e. Efficiency lmprmement of in-house generanon plant’

- At Mobarakeh, where the unit prices of natural gas and clectricity are remarkably low
and the electncnty supply was not al\sa}s stable, the steam condition of the 67MW * 3 set
in-house generation plant is determined to be 64 kgfem®, 465° C. In addition, an
almosphenc evaporahon-t)pe coo!mg system must be used due to the geographical

© conditions. o
Net fuel intensity of Mobarakch's m-house power plant (fuel intensity at the end of the

power transmission) is estimated to be 3,564 Kcal’kWh, Compared to the case in which
- the entire quantity is purchased, energy intensity dctcnoratcs with 882 Mca!!t-crudc steel,
that i is,

Enugy mtcnsnt) improvement “hen pnrchasmg cnhre quantity of elcctncrt}
= <patural gas consumptlon *98 . :
- (gencration of clectricity - cloclnc:t} consumpuon at the po“cr planl) 225> /crude
steel producnon
= {360,182 * 9.8 - (1,125,570 - 135 068) *2 25>Il 4752
= §82 Mcal/t crude stecl

To improve cncrgy intensity at the iron and stecl works, it is necessary to improve the -
cfficiency of the in-house generation ptant. However, as the huge investments will be
necessary to modify existing facilities, the improvenient’ shall bc‘ stratcgically executed

from the state's standpoint. : :
To improve efficiency using existing facalmes a top mrblnc scheme or a pas turbme
combined cyele system should be sIudled :

A summary of the energy conscrvahon potenhal of the Mobarakeh Comple\c is shov.n in
Table 2.2.7.
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"Table 2.2.7 Eunergy Conservation Potential in Mobarakeh Steel Comblex

" Encrgy Conservation Potential Factory

Saved Energy - Counlgrmegasure
N.G Electricity - Cost
1,000Nm’/y MWhiy M US$

<hmprovement of Management>

(P.Py - Increasing of productivity - Mobarakeh 2_i,i40
(DR. P) :Stabiliiy of DR plant operation - Mobarakeh - . 64,984 48,738
(SMP)  Stabilily of EAFoperation ~ Mbarakeh 7,672 122,752
Impiovement of EAF heatloss . Mobarakeh 16,032
Stabilty of CC by stability ofEAF_  Mobarakeh 2376 14752
(t. R) Increasing of productivity . - :Mobdrakeh o : - 54,872 .
| | Improvement of furnace operation ' Mobarakeh 20,517 .05
| {C.R) | Increasing of productivity .+ Mobarakch - 12,675 ‘
_ _ Improvement of furnace operation " Mobarakeh .2,535 '
(Others) Improvement ofp.ump and blower operaliMébarakeh . L | 26,554 0.1
(Subtotal) ‘ | | ‘ 103,144 347,615 0.6
<Modification of Facility > o
(DR. P) Incrcasmg of waste heat recovery - Mabacakeh 32,5492 15.0
(Sub total) | | 12492 150
- <Mod|ﬁcauon of Process >
{P. P) ' Replaocment 0 hlgh eﬁ' power p!anl _ Mobarakeh 121,562 - 33,761 70.0
| .(Sub otal) 121,562 33,767 70.0

Note (Abbrewallon) Pellelmng Plant (P P)
Steel Makmg Process (S.MP)

Diréct Reduction Plant (DR. P)
Hot Rolling (1L R)
Cold Rolling (C.R)



(1) Khouzestan
3-1 ASCO

a.

Replacement of DR furnace

The DR section is assumed to be consuming 65% of the encrgy of the entire works.
ecause the operation rate of the furnace of Purofer and HYL.1 type is too low, these

furnaces should be replaced by more cfficient fumaces to improve energy intensity and to

increase production.

b.- Modification of electric arc furnace
" The project to increase the transformer capacity which mcasures the improvement of

production efficicncy {abridgment of tap-to-tap interval of the fumace) is progressing. In
addition, eleclﬁcit) intensity will be reduced by 00 k\Wh/t due to the implementation of
‘nicasures to suppress coolmg loss and exhaust gas loss to the lowest possible fixed level,
‘and adding coke.

¢. Operational improvenient for CC
The improvement of productivity and the revision of temperature keeping standards for
pans and tongue dishes will help reduce enesgy consumption.

3-2 INSIG -

a. Electric aré furmace and CcC

* To reduce fixed losses such as cooling loss and radiatios loss, rcmodclmg to 150 t!ch is
progressing. - By s:mul(ancous!y mtplemenlmg a modification which makes tap- to-tap

~intervals shorter to improves productivity {th), as well as decreases facility problcms

wilh the clectric arc furnace, substantial encigy conscrvation can be achicved.

* If the clectric arc furnace can be operated in a stable manner, the energy mtcnsn) of the

continuous casting facility will also be |mpr0\0d

b. Rolling facility

Productivity improvements {t/h} and operauonal nnprow ements such as to the air ratioand
the heat pattern of the reheating furmace will _rt,sult_ in substantial clergy savings,

3-3 Kavian
a. Opcrahonal improy cmcnt of ro!lmg process

Because it is a new complex, it is possible to achievc a substantxa! improventent of energy
intensity by making opcration slablc and improving operal:on rate.

A summary of the energy conservation potcnhal in thc Khouzcstan Comple\c \\hlch
consists of Ahwaz, INSIG, and Kawan (lhn,e “orks) is shoxm in Table 2.2 8.

.ﬂ74.ﬁ
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Table 2.2.8 Energy Conservation Potential in Khouzestan Steel Complex

Saved Energy

_ " Countermeasure
Enetgy Conscrvation Potential Factory NG " Electricity Cost
- 1L,000Nm'y  MWhy MUS$
<Improvement of Management>
F.P) Improventent of blower and pump efficiency ASCO 47,512 01
(DR.P)  Stop or replacement of old type DR plant - ASCO s 150,782 o
(SMP)  Inereasing of productivity of EAF 'ASCO 6,654 133,080
Increasing productivity of CC . ASCO 6,280 12,560 .
(Sub total) 163,716 193,152 0.1
* <Improvenient of Management> _ _ :
(SMP)  Increasing of EAF produclmly " INSIG 7,785 .
' Stability of FAF INSIG 973 7,785 -
 Increasing of productivity of CC by Stability of COINSIG 918 918 -
(P. M) Increasing of pipe mill produclmly INSIG " 613 1,886 -
- . Improvement of furnace operation INSIG 471
'(RRM) Increasing of round rolling mill productivity INSIG 7,397 . 7,767 .
Improvement of furnace operation INSIG 7,397 ' -
(BRM)  Increasing of beam rolling mill productivity INSIG 5,749 6,036 -
. o Improvement of furnace operation ' " INSIG 5,749
(Sub total) ' ' 29267 32,177 0
¢ <improvement of Management> :
{(R. M) Improvement of rolling mill farnece operation  Kavian 2,395 -
F lmprovement'of roMling mill productivity Kavian 6,227 5,029 -
(Subtotal) - - ' 8,622 5029
: <Mod1ﬁca110n of Fac11113>
(R. M) ]mpm\ementof rolling mill fumam. Kavian 7,185 0.5
: (Sub total) 7,185 0.5

Notc (Abbrenahon) Pellcuzmg Plant’ (P )

Stecl Making Process (SMP)  Pipe Mill (P. M)

Round Rolling Mill (R.R.M)
* Platc & Slab Rolling Mill(R. M)

Direct Reduction Plant (DR. P)

Beam Rolling Mill{B.R. M)



2.2.4  Economic Assessment of Energy Conservation Potential
* Assuming that the countermeasures for encrgy conservation potential mentioned in the previous
paragraph are implemented by the year 2000, an cconomic asscssment of potentials was made using

fWwo Cascs,

Case 1 : Accclerated cnergy conservation (A. E. C.) case
Case 2 : Energy conservation (E. C.) case

The basis for the encegy price in cach ¢ase can be scen in Table 2.1.2, énd the Rial vs. US$ rate is
bascd on the ratein 1993 {1,750 Rial/US$).
The result of the asscssment is shown in Table 2.2.9, and Table 2.2.10.

"The results of the economic assessment are summarized below:

_._76.__
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* Feasible encrgy conscrvation potentials in Casc |

Esfahan Stecl Natural Gas 413,456 * 1,000 m*y (23.5 %)
Electricity 116,650 M\WIYy (69.0 %)

Mobarakeh/Khouzestan Stecl Natural Gas 311,934 * 1,000 m'’fy (16.9 %)
Electricily 571,973 MWhfy {21.3 %)

Feasible energy conservation potentials in Case 2

Esfahan Steel Natural Gas 372,068 * 1,000 m’/y (21.2 %)
- -  Blectricity .+ 66,009 MWy (39.0%)
Mobarakeh/Khouzestan Steel Natural Gas 296,074 * 1,000 m¥y (16.9%) -

Electricity 365,413 MWy (20.9 %)
Note : Numbers in parentheses are rates of energy conservation

It should be ioted that these potentials include some which have some restrictions such as the market
for the products, and time for ¢stablishing operating technology.
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