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Foreword

Plan and Budget Organization {(PBO) of the Islamic Republic of Iran initiated a study on
developing a “Compuhcnswc Energy Plan” in 1992 and this project was carried out at Institute
for Research in Planning and Development (IRPD). At the same lime, the government of the
Islamic Republic of Iran had requested the Japan International Cooperation Agency (JICA) for a
“technical and scientific cooperation on comprehensive energy studies and detaited analysis of
‘energy conservation and environmental impact of energy in the framework of the comprchcnswe '
energy studies. This cooperation was started in 1992 atid finalized in 1994. The main outcome of
this study indicated that energy audit for developing a reliable energy database and more
~elaboration on energy conservation measures could be an important clement of the energy p{}l ICy.
- Therelore, PBO initiated a project 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 Islamic Republic of Iran started in 1995. PBO introduced JRPD and the Sharif
University of T cchn010gy {SUT) as the Iranian counterpart organizations. JICA dispatched the
- JICA Study Team consists of Energy Conscrvauon Center, Japan (XCCJ} and Institute of Enerfry
Economics, .lapan (1IEEJ). :

Upon the approval of the pro_;ect the counlerpaﬂ institutions prepared a delalled scope
of work and time schedule for lmplcmentmg the pro;ecl 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
energy intensive factories in the Islamic Republic of Iran in the summer of 1996. The aim of this
collaborative work was twofold. First objective was to train the Iranian counterpart on ¢nergy .

audit and to transter the technology and know how to the Iranian team. The second objective was
to iniliate an energy databasc for analysis ‘of energy conservation at.the macro and micro level in
the industrial sector. The energy audit bus has been cstabhshcd at SUT and the result of analysis
of energy conservation in 11 factories was presented in a seminar in February £997. In addition,
potentials for energy conservation have been estimated and energy - conservation policies
proposed for the industrial sector. This collaborative project has provided a scientific and
technical infrastructire for furthér developmient of energy sludies in lhe {stamic Republic of [ran.

The present collaborative study has been lmplemenled and ima!lzed successlully and '

this success is allributed to eftorts and enthusiastic work of the members of both study teams

“which we would like 1o appreciate deeply. We would like to acknowledgf: the support of PBO,

JICA, Tranian Advisory Committee, and all companies and organizations we visited. We hope

this project will provide the neccssary infrastriucture for fu:ther development of energy sludles in -
the Islamic chubllc of lr‘m : :

A p 4 doL

Mr., M, Iguchl | " Dr. Y. Saboohi
Project Manager : ~ Project Manager
- JICA Study Team PBO Team
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Table 1.1 Target and Resvlts of the First Five-year Plan
(in Billion Rials)
. _ bascd on the price in the year 1982
Ttemfiscal year 1988/1989 1993/1994  Yearly average 1Ist Plan Target attainment ~ GDP ratio

_ groith (96) Target rate (%) (%)
Agriculture 2648 3410 5.2 6.1 85.2 232
Oil 1,7 307 1.9 95 1256 210
" Mining and manufacturing 1,358 2,192 10.1 15.0 67.3 14.9
industries i
Water/Eloctsicity/Gas 186 407 170 9.1 186.8 28
Construction 43 a7 1.7 145 17 32
Senvices 3981 5,120 5.2 6.7 76 349
 Total added value price 10360 14,679 '
Excluding the trade - - 1126 1421
GDP - : 923 ° 13258 75 g1 1000

Sourée: prepared by JETRO Tehran Office basod on “The Sccond Five-year Plan (draft)* by PBO
SENBBICHS L. ERAS R AR bOBTINEA - A - HACHS,

RHL A A HADH GDP &2 71 & DO TIRAD T, PFILAMDIP TR
o b, REOHOREIIE LR vk ).
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Table 1.2° GDP Growth Rate and Added Value 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

- Ol

- Agriculture 3120 3352 3536 . 3687 4,545 43

2517 2554 2,645 © 2,687 2,903 1.6
Mining and manufacturing 2,009 2,075 . 2,099 2222 2954 59
industrics _ S .
- Water/Electricity/Gas 285 309 399 366 537 8.0
_ Construction . | 508 549 562 84 711 4.0
 Services o 4946 . 5344 5744 5919 6,888 3.1
Transportation 851 957 1,030 1,679 1,359 4.7
Conunanications 51 62 67 72 100 638 _
Others S 4039 4325 4646 0 4769 5420 26 -
“Trade and service income 13,385 14,181 14,925 15465 . 18,539 3.7
and expenditure CRs61 1703 1,824 1699 904 D119
GDP 14,824 12478 13,101 13,766 17635 5.1

Source:” The second Five-year Plan Law by PBO
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Table 1.3 General Energy Data

1970 1973 1979 1980 1985 i%%0 1592 1993 2000 2010
Population 10 7’7 M1 380 16 478 585 592 7 T 940
GDP 10° USD (19375 1) m n Bs N7 154 149 169 na a ™
GDP 10° NC (1982) 6322 R4Sz 10543 9313 11607 10665 12478 13101 m a

" Per Cagita USD (1987) ‘m R U TR T RN 77 A 7 B Y17 " P imal
Por Capita NC (1982) 27034 I8 277516 SN0 242797 195668 210670 215796 m o,
Primary Enorgy Supply PJ 613 R7] 1,584 © 1.474: 231 3062 3,702 400 6655 11,944
Por Capita GJ Y 28 4y - 37 50 56 63 &6 "ot §27
Per GDP MIUSD (1987) ‘ra n PSR T R T S TR m o m om
Per GDP MENC (1982) 0.10 010 015 - 016 020 029 030 031 ™ aa
Final Encrgy Domand PJ - 489 s 1328 1267 1987 2429 2961 3253 5208 9,664
Per Capita’ GJ o 17 n S U V! 42 45 50 IR T IR/ B 11
Per GDP AJUSD (1987) - -~ ra w10 T3 16 T m om m
P GDP MINC (1982) 008 . 009 . LI 0.14 017 02 0.24 025 m m

" Bletiity Suply TWh 9 iz 7 2 3w s 68 6 18 40
Por Capita KWH . - s W ST sed . B0 1084 1055 1255 27 4347
Per GDP WhUSD (i1987) mo w16 i 254 3 404 M om
PeGDEWHRNC (1982) . 10 - " 14 . 21 24 34 55 55 58 . m m

1) from the World Bank |
Source: Iranian’ National Committec/AWEC; Ministry of Encrgy
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Table 1.4 Primary Energy Supply (PJ)

1970 1973 1979 1980 1985 1990 1992 1993 2000 2010
Indigenous Production - .

Coal o 25 213 25 30 23 20 03 38 6l
0il 8551 13127 7706 3312 5595 7295 8249 8731 8935 ill6s
Natural Gas 138 493 335 179 352 937 1143 S 1327 3195 8286 -
Nuclear 0 0 -0 0 -0 ) 0 70 o 0
-Hydro 6 0 20 20 28 22 .34 35 65 198
Other 25 21 20 20 2w 220 2 2 2l 30

Total Production 8728 13676 8105 3557 6018 ~ 8296 9467 10138 12257 19741_3

lmports(+) ' ' _ o .
Coal 0 1 23 23 9 6 17 22 17 6
0il 0 6 22 20 391 2712 376 331 470 715
~ Natural Gas 0 0 0 0 0 0 0 0 0 0
Eloctricity 0 0 0 0 ¢ 0 0 0 0 0
. Other 0 0 0 6 0 o0 0o 6. 0 0
“Total Imports 0 I 45 43 400 278 393 352 © 487 721
- Exports {-) | . | | o
Coal - 0 0 0 ¢ 0 0o 0 ‘0 -0 0
ot 8147 12447 6388 2007 3991 5545 6244 6507 5859 6751
Natural Gas. 37 335 135 0 0 8 16 0 330 1928
 Electricity - 0 o 0 0 0 0 0 0 0.0
Other, S0 000 0 0 9 0o 0 0
Total Exports 8185 12781 6523 2007 3991 5625 6260 6507 6189 8679
- Bunkers 4 6 6 0 -1 12 -0 -6 25 40
© Change in'Stocks. 86 - -8 37 “:H19 55 124 113 65 125 199
_Total Primary Enctgy o :
Supply PF 625 882 1584 1474 2371 3062 3702 4033 6655 11944

Mtoc . 15 21 38 35 57 73 8 96 159 285

H2| —



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

1970 1973 1979 1980 1985 1990 1992 1993 2000 2010

- Ol

Coal
Industey 9 26 46 48 39 29 37 45 55 67
Transport 0 0 0 0 0 ¢ 0 0 0 0
Other 0 0 0 0 0 0 0 ¢ 0 0
- of which: Residential 0 0 0 0 0 0 0 0 0 0
Commercial 0 0 0 0 0 0 0 0 0 0
Non-Energy Use 0 0 0 -0 0 0 0 0 0 0
Total Coal 9 2 46 48 39 29 37 45 55 67
Industry 92 C 125 0 234 252 386 407 442 372 456 692
Transport - 108 - -166 358 330 507 589 677 747 993 1797
Other o 154 235 451 409 645 660 - 773 - O16 1408 1864
= of which: Residential 0 0 0 0 0 0 0 0 ] 0
Commercial 0 0 -0 H -0 6o 0 0 0 0
Non-Energy Use 17 28 58 39 82 8 132 . 133 155 230
Total Oil _ 371 535 HIO0 1049 1619 1741 2025 2167 3012 : 4583
Natural Gas : - . _
Industry 3 -23 9 20 58 214 269 386 1026 2421
" Transport 0 0 0 0 D 0 0 0 0 0
Other . 0 1 20 33 127 128 288 339 605 1311
- of which: Residential - 0 0 0 0 -0 6 0
-~ Conmmercial O 0 -0 0 0 0 0 0 1] 0
Non-Energy Use - 59 7 65 26 1. 116 112 63 0
Total N1tunl Gas 62 o4 94 79 - 185 - 458 669 789 1631 3732
lndustry 0o .0 0 0 0 [t 0 O ¢ 0
Transport 0 0 0 0 Q 0 0 0 ¢ 0
Other : 25 22 21 21 200 2 21 24 30
- of \xlnch Residential ] 0 00 90 0 0 -0 0 0
Conuncreial c .0 0. - 0 0 0 0 0 0 0
Non-Encrgy Use - S0 0 0 0O 0 0 0 -0 0 0
Total Other 25 21 21 21 - 21 20 21 21 24 30
Electricity : R o -
Industry 14 25 31 31 41 53 66 75 139 376
Transport RO+ SR | 1] 0 0 0 0 70
Other G 14 36 39 81 - 128 © 144 156 347 87
- of \-.hlch Residential ¢ 0 0 0 o 0 -0 0 I
Coramercial 0 ‘0 -0 0 0 ¢ 0 0. 0 :
H Tolal Fleclncat:. 22° 39 67 69 122 181 0 209 231 486 1252
cat c : - o
Industry 0 0 0 0 0 90 ¢ 0 0 (|
I'ransport 0 0 00 0 0 - 0 0 0 0
o 0 0 0 0 0 0 0 0 0 0
-of \\'luch: Residential 0 0. 0 -0 0 0" 0 0 0 0
, Commiercial 0 ] o 0 0 0 0 60 0 0
Total Heat g 0 o 0 0 iy 0 0 0 0
Final Encrgy - Demand o : : :
rclustry 118 198 319 3351 524 703 - §14. 8718 - 1676 - 3556 .
Transport 108 166 338 - 0330 0 507 589 677 0 M7 993 1797
Other -~ - : 187 252 529 501 - 814 936 1226 1433 2384 40381
Non-Encrgy Use © 799 122 85 83 202 244 196 - 155 230

Total Final lnergy Demand PJ - 489 715 3328 1267 - 1987 2429 2961 3253 ‘5208 9664

~Mtoe- - 12 1732 30 47 . 58 o 78 124 231

Source: Iranian Nétibﬁal Committee / WEC; Ministry of Energy
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Table 1.6 Energy Average Price of Public Utility

Elcc. N. Gas  Gas ol Kerosenc  Lpg Fuel Ol Jet fuel  Gasoline
{RekWh] [Re/m’]  [RsA)  [Rs/L} [Rs/kg]  [Rs/L] [Rs/L]  [Re/L}

1974 2.34 1.12 240 2.50 8.37 120 078 3.92
1975 234 1.14 240 250 953 126 078 892
1976 2.34 1.17 2.40 250 10.85 120 078 892
1977 234 129 240 2.50 1235 120 078 9.26
1978 2.34 130~ 240 2.50 14.06 120 078 - 963
1979 2.34 138 240 2.50 1600 120 0 215 1000
1980 282 149 240 2.50 18.21 120 1629 3000
- 1981 3.16 341 - 260 2.50 20.73 120 1969 3000
1982 3.86 368 3.01 2.50 2360 120 2294 3000
1983 354 380 301 2.50 2360 120 2751 3000
- 1984 3.53 356 . 301 2.50 23.60 120 2870 3000
1985 3.59 3.54 3.0t 2.50 2360 120 2841 3000
© 1986 3.85 3.48 301 2.50 23.60 120 2504 3000
1987 517 3.56 463 400 23.60 200 2438 3780
1988 . 551 356 472 400 23,60 200 2438 4080
1989 . 527 320 472 400 23.60 200 2438  4M
1990 525 . 367 1000 1500 . 2360 500 . 1240 . 5000
©.1991 849 . 543 1000 . 1500 2360 . 500 1100 ' 5000
1992 165 - 571 1600 © 1500 - 4800 500 3300 5000

1993 165 769 . 1000 1S00 4800 500 1220 5000

Source:  Plan and Budget Organizhlio;z (PBO) -
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Table 1.7 Taxation Table for Income Tax (Based on Asdicle 131, Taxation Law)

- Amotint of (Anmual) Taxation
taxable incomes rates Accumulation

© Up to  Ris.1,000,000. 12% Rls.120,000.
Up‘to Rls.2,500,000. -~ 18% on sums in excess of Rls.1,000,000. Rls.390,000.

“Up jld Ris 4,000,000, - 25% on sums in ¢xcess of Rls.2,500,060. | ‘Rls.765,000.

: Up to  RIs9,000,000. - 35% on sn1|11§ in excess of Rls4,000,000.° Rls.2,5i5,000.
Up .td Rls.25,000,000.  40% on sums in excess of Ris.9,000,000. ' Rls.8,915,000.
Up to  Ris.50,000,000.  45% on sums in excess of Rls.25,000,000. Rls.20,l_65,000.
Up 1o Rls.100,000,000. 50% on sun'ls‘ in excess of RIS.SQ,OO0,000. k|3;45,165,(l)00.

Gt Rls.ao'o,ooo,dbo.é 52% on sums in excess of Rls.ioo,oqo,ooo_ Rls. 149,165,000,
Over | 54.%.on_sun.1s in_cxcess of liis.SO0,000ﬁOO. ' .

Rls.300,000,000.

The above-said rales. ar¢ eﬂ"ocme for the income tax of legal entitics whose ﬂscal year from the -
beginning of 1370 (1991) fiscal ycar onwards to its end. '
As with oLhcr asgs, the rates will be cffccu\e smcc the beginning of 1371 (1992)

Table 1.8 Outline of the Iavestment Tax Deduction System in Countries

Country

Japan

US.

" Genmany

Qutline of the System -

A certain amount of

tax deduction for a
cerfain investment is
permitted during a
- limited peried for the
. purpose of encrgy
demand and ‘supply

-measures, enhancement
of the basic stnucture of

small- and ‘medium-
enferprises, efc.

10% fo 20% lax
deductions are
permitied for a certain
amount of capital
expenditure relating to
the repairs of buildings
for business use, .

+ 10% tax deduction is
permitted for a specific
encrgy conservation
investment,

- The government may,

through the ordinance,

- permit fax deduction

up to 7.5% of the

- invested amount for

the asset ordered or
transferred wathin a
cerlain period.  This
system, however, has
never beca put into

- eftect so far.
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‘able 1.9 International Comparison of Depreciation and Special Cost
- Depreciation Systems (Major items) ' o

UK

Item Japan Us Gennany France
Depreciation Strai ght-liné and chal Straight-linc 'St réigﬁt-!inc Straight-line
method - fixed rate " depreciation rate  and fixed rate a;id fixed rate and fixed rate
o mcthods and straight-line  micthods methods methods
' method based on
the aceclerated
* dopreciation
system
Durableycars ~ Basedona Years specified  Basedonlaws  Ordinaty  durable Ordinary
ntinisteral under the and ordinances - years durable years
- ordinance accelerated
. depreciation
- system
© Special cost Pollution-  : Pollution- Assets for Energy _ Pollution-
depreciation preventive preventive scientific conservation  ° preventive
' facilitics soscarches, ete.  facilitics facilities
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- Table 1.10° lmporl Duties on Facilities and Equipment Relalmg
to Energy Conservation

Name of Product : Tax Rate {%)

~ Auxiliary oquipment for a boiler
Economizer, Supcrheater, Steam accunulator, Smoke
remover, Conderiser for stcam power plant and similar -
~ equipmient and cooler for steam

a. Auxiliaty cquipment for boiler and cooler for stmm
- 1y Economizer
o 2) Superheatcr
- 3) Smicke remover
4) Other auxiliary equipment for boilers
5} Cooler for steam '

uvt.nt.nv-'u‘

b. Parts : 2.

Gas generator and water gas & pas gencmtor (lrrcspcctne of
the use of a punfier) :
' * Acetylene gas gencrator
(Water proccss) and other similar \\atcr proccss gas. 10
generator (ircespoctive of the use of a purifir) 10

a) Oxygene generator 10
' b) Acetykne generator.
¢) Others o
" Vapour . cquxpmcnt or other sicam cquipment 13
(including scparated cquipment)
a.. Equipment -
) Steam turbine Coo-
2) Others '
b, Paris

{Source: lmpoft Dutics Table in I. R Iran)



Nanie of Product Tax Rate (%)

Bumers for fumace {only for liquid fuel, pulverized coal orgas
fuet) and mechanical stokers (including mochanical grate,

~ mochanical ash discharger and other similar machines) 12
) Bumers
1) Bumers for gas fuel 25
2) Bumers for gas oil 7 " 25
 3) Bumer for fuel oit [MAZUI) 25
4) Others : 25
"~ b) Parts for bumer 5
¢) Others 25

Furnaces (only for industrial or physical and chemical use; 25
including incinerators but excluding clectric fumaces)

Generator, motor,  rolary converter and balance conveter,
wirc-wound variable resistor (transformer) and selfs

a. DC motor and generator - o o 5

b. Other motors including genéral motors:

1) Single phasc (single rotation} AC motors 20
2) Singlc phase {double rotation) AC motors : :
No.l)thoscwith I8HP 20
No.2) those with more than 1/8 and 1 or leﬂs HP 20
No.3) Others . : 20
© 3) Three-phase AC motors o
No.1) those with 15 o less HP - . 20
No.2) those with |5 or more HP 20
4) Other AC motors ' _ 15

5) Others 15

c. AC gencrators S
- 1) those with 150 KW or Jess S

2} those with output of niore than 150 kW, and 400 or lcss 5
kW

~ 3)those with outpul of 400 or ihore kW output ERREE

..r..36._.



Name of Product Tax Rate (%) .

d. Piston type compression igiition intemal combustion engine

motors 13
1) Dicscl engine motors
No.1) those with output of 180 or fess kKW 15
" No.2) those with output of more than 180 kW, and _ :
400 or less K\Y 15
' No.3) those with ouiput of more than 400 kW -
2) Others : _ 15
‘¢. Rotary converter ' | 5

f.- Paris for the equipment under clauses a, b, ¢, d, and e

1) Pants for the equipment under clause b _ 5
" 2) Pants for the cquipment under clauses a, ¢, d, ande. 5
* g Liquid dielectric transformer - . S
- 1) Transformers with 24 or less kV o 1S
2) Transformers with 24 ormorc kV .~ R
h. Other transformers L T ¥
1) Mcasurement of cu reent ' S '
No.1) Voltage of | or less KV : 15
© No.2) Voliage of | or more kV o 15
2) Measurement of vollage ' A 15
3) Adjustrient of voltage for houschold use
No.1) Output of 2 of less kW 15
No.2) Output of 2 or more kW a s
4) Others : : ' . 5
“i - Balance convertér, rectifiors. 15
-j  Wirc-wound variable resistor and selfs 20
k- Parts for the cquipment under clauses g, h, i, andj 5

~ Equipment for ph)su:al or chemical analysis
- (ie. Polarimeter, refractomctcr spwtrome:er and gas or smokc
anal) o0y . :
-+ oquipment for m(‘"ssun.mcm or mspccuon of wscosu),
 porosity, dilation, surface tension and other simifar propcmcs {i. e.
' viscosity micter, porosemeter and difatometer) :




Name of Product Tax Rate (%)

+ equipment for measurcment or inspection of the volume and
praperty of heat, tight or sound
{including calorimeter and expasure meter) and
microtome

Gas meter for use and nmnﬁfacmu, liquid micter, watt-nicter or
measuring equipmcnt for i mspcchou and adjustment (for

- calibration)

a. Watk-meter -~ - s
b. Others _ o

1y Water meter - _ N |

' 2) Gas mcter ' .

3) Others _ 1

(3) ﬁA@T&Q-Www%'
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Table 1.11  Money Supply (1989 (o 1993)

[in Billion Rial} =~ 1989 1990 1991 1992 1993
M, (Cash al bank demand depesity © 8087 9,516 11,713 13522 17444

M, (Fixed deposif) - s 10663 13382 17,770 23,181

Privale soctor liquidity 2132 20209 25055 31292 40629

Source.  IMF; Iniemational Financial Statistics
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l Ministry of International Trade and Industry (MITI) _J

- 1 Subsidy Supply

l_ﬁgw Energy Foundation (NEF)

:2) Notification of Monitaor S RS ) Applicétioﬁ for Monitor
4) Subsidy - Lo 2) Report of COHStfuction completed

3) Application for Subsidy”

. - Monitor -

user of photdvoltaic power generation.
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Agency of Natpral Ministry of Intermational Trade and Industry
Resources and Energy check Ministry of Transport
Energy Conservation *‘"“"““"f“’ Ministty of Agricultute, Forestry and Fisheries
Policy Planning Office Ministry of Health and Welfave

: Ministry of Posts and Telecommunications

Ministry of Construction

Réport on - Guidance and advice for

Issuc of Certificate aﬁplication’of this
"~ system. '

Copy of Certificate
' Industrial
Association, etc

4

Encrgy Conservation M
Center, Japan

Submission of . _ o
Cettificate Application of - Certificate
' Certificate

-

Equipment Manufacture of
Users of encrgy 3 : energy conservation
conservation equipment equipuent

Application of
Tax reduction

Tax office
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D ENEET
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Table 2.1.1 Comparison of Labor Cost
for Estimation of Labor Cost Coefficient

Iran Japan (Tokyo) I/(J*1.5)

" USSHr ¥/8lr
" Foreman 88 _ 22,500 0.208
Rebar Worker 45 20,600 0.117
Welder 9.2 21,500 0.228
- Pipe Filler 6.7 21,400 0.166
X-ray Technic 9.8
- Electrician 53 19,700 0.144 .
. Insulator '3 19,000 0.140
" Instrament Te 9.8 . _
. Commion Labor - 29 15,500 - 0.100

(1 USS = 100Y) .
Sourcc Bullctm ofConslruchon Cost in Japan (1996, Spnng)

4 ORI All-In-Rate * ~o- AT, FHARBARRIS Srdle

LRI (BT, IS, iez-mﬁf_;m:’.s§%<a‘:};§%ﬂm n-;;-;;mm |

WAATR>) 26t - . R

HADI I, 5 8 aumwnﬁfm ¢, 3.2»1%.\ ISHNTN, B Ch

HHL) L0500 THS, L

Moo T, WHD~A-READUB DI -
CAl-TnRate * - = Jell) 8 FIIGKA#S- 2 % L5

. eat - ROMHEE (1)
*‘ﬁxi A4 AV E F—//»—-f) .// XCD_I’BJ Man-Hour Rate i 10-19 USS/II{
MEE SUTI%, TRl i R £, £ 0.3 £5,

(@ fAjJE/"T/J /ﬁf?ﬁc (fu)
AN Loy PARBIZOVWCL, TR GEES T kA M’ a J//“Dﬁ‘
ARG RO 7 & LRI HrENTE D,
(fable 2.1.22M1)
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1) d=10% &L.n =3 KWFn:=10 O 2 case [Z2WWCHRHIN15, HIH,

n

LU0+ P = 2.48, and 6. 14

i=1

2)  ATIAKRFULN " 7 QTR
Table 2.1.3 OWHREANT, w3 -FREHHIAIY 5,
(Table 2. 1. 383

‘Table 2.1.3 Mean Value of Energy Price _ .
for Estimation of Energy Conservation Benefit by Scenario

 Energy Conservation - - Accelerated Energy Conservation

2000-2002  2000-2009 © 2000-2002 2000-2009
Eleclricity ~ (RialkWh) -~ = 407 o545 C1000 1800
NawralGas (RialNmy 224 30.0 123.0 1230
Rl Ol (Riall) 1.0 w110 150
GasOil  (Riall) 254 340 4140 1740

Coal = = (USSn) NA. NA. 600 60.0
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2.2.1 BfARROBYE

45 DISALEINT, RO \'atlonal Tranian Steel Co. (NISCO) #XFed 6 T4 LY
R B FOFREN WD L D AHHTCX 5,
a. BC T A LY L SRR B A | SR el L, TERELR
CIRIR © SIS OME &3 B FREKTT, (Esfahan Steel Complex)
 Figure 2.2.1 BR)

SO SLEEELE TR 3T, KRN 2 % H,+ CONARIZY 74—+ THRETLC,
wmmmcwm&&ﬁmfﬂmréﬁﬁb ORISR ERAY T v/ I
BT LC, HETR TRk - L RSAROT &Y éfﬁ%ﬂﬁ -HET,

. (}'!_obarakth Steel Complex, Ahwaz Steel Complex)
(Figure 2.2.2 BH) B

¢. poki blﬁfﬁfxﬁ)d}‘iﬁriﬂ‘ Ay D /f&rl?\ﬁ"(i’ﬁﬁ L CHZ Y. M 2
Ry ANF ML, (Iran National Steel Group, xuﬁ IASIG)
(Figure 2.2. 381

d-¥@%W%H®M%&§ﬁ\mﬁaﬁfmﬁﬂ et % 5 I U1,
(Kén‘ian Steel Co.) :

SO LREOSE oA 7HOATETN S BN, WMhoAERBAsInR cx 2
WO CLRIORN CH L B,

()  APEDHERS
Table 2.2.1 42 1990 fi uﬁﬁ‘mﬂ?lwmwl :ﬁfﬁ%ﬁifia






Figure 2.2.1  Production Process by Blast Furnace / Steek- Making Method _ 4
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Figure 2.2.3  Production Process by Are Furnace Steel- Making Method
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Table 2.2.1 Steel Productionin 1. R, Iran

Esfzhan Mobarakeh Ahwaz Iran National  Kavian Total
Steel Complex Steel Complex Stect Complex  Steel Group Steel Co.
" Crude Steel t (Molten 831 (Molten Syt (Molten )¢ t 1
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 1047633 100,595 4,056,530
1994 ©1,880,982 1,534,400 © 1,330,836 £ 97,308 4,843,526
1995 ' 1,865,600 '
Tolal Final Products _
1990 1,309,190 327,851 518,385 12,255,926
1991 2,080,289 9,629 52,154 761,657 25015 3,397,744
1992 1,961,501 305,100 . B0$,731 578,709 173,101 3,823,142
1993 - 1,865,597 713,320 1,007,980 347,941 © 129,11 4,063,952
1994 1,783,552 1,540,124 . 1255986 587,738 238,495 5405896
' (ralio). o
91/90 1.5890 1.5896 . 12307, 1.5061
92191 0.9429 2.1591 1.2460 07598 69199 1.1252
93/92 - 0.9511 - 2.3380 12526 0.6012 0459 10630
91193 0.9560 2.1591 12460 16892 18472 1.3302
Source : Ministry of Mincs and Mctals
Mobarakeh Steel Complex
TAUTIIEE, 1990 ELARRO SRR FERN ISR 20 Qbﬂéimffiltﬁi%i'f‘géhéb

T B, 1995 A 5,000,000 t AL b0 Bbhs, Zhicibieig
FiU> Mobarakeh Steel Complex, Ahwaz Steel Complex fm_i:l:%a)fizféiéwms()\'ﬁixé -
<L TS, | R L
:hmﬂtr%mmmﬁﬂﬁmsmdxmmmxmwmmm%més%%WMMm:
b, R R OTEERS ORI T I DD OATERIAC 5 5 Lo LB
na, - - . o

;@ﬁ%‘mm¢hﬂﬁ&$ﬁm®$ﬁ91%%$mj%kﬁﬁ&w&%V17
T AT A% B LB LI ot,  SEIDUBEICIAORAIES (1, 319,000 t/y)



DEIFIEORASRES (2, 100,000 t/)) AR o TWAO T, Ablen O
NI BHIMCH D,

(2) ol . _ _
Table 2. 2.2 IZEKRAK HOBHE ﬁfz\ el ~ﬁ‘f191 &ﬁna&w(} HEfe 1 2 avd,

-mmmpﬁwmﬂﬁuémmzwwum#bfwéﬁj%mz@mmg3g%r_
11984 4 L{}UFL'C Khouzestan Steel 2:720'('!:‘/, B
T L $EKEHR L LT Meybod (Yazd) HEBKIZ 1, 000, 000 Uy m,.ﬂ;- Wse
‘Asadabad ® (lfamedan) miiiuﬁi@lij/}ﬁ‘ﬁﬁﬁ ANBI LR STWS,

“ff*ﬁ“);li #ﬂfﬁm-.&fﬁdﬁ’rﬁé@ Mobarakel Steel A% fa)vc 2,769, 000 t/y\
_ﬁ\l’"( Lsfahan Steel -2, 100 000 t/y, f\hv.az Steel 1, 550, 000 t/)-. ]\bIG
150,000 t/y &dt 6 559 000 t/y emoﬂ\/,

;\_i'LLi-f LC. e 1991‘1 "¢ Esfahan Steel 89.6 % Ahwaz Steel 81. 0 %,
INSIG 64.9 %, Mobarakch Steel 53.3 %, 64.6 %(1993) A1k 73.7 % Lha
Vw3, . : _

LinLy 19003 CIEBROD & S 1R EN B3I S 5,

ZHUCEAUL, B Moybod AHRIDIIES N T, A& bIHRRILRD I
v 7 SHORBUIHS bO & bR,

Esfahan Steel .Co:n:plex 3,300,000 t/y (incl. Direct Reduction)

Mobarakeh Steel Complex 3, 200, 000
Alwaz Steel Complex 2, 600, 60D
iran Nati_ﬁnai Steel Group ' 500, 000

= Heybod St_éel:(fomplox{B_. F. Methed) 1,000, 000
_'r\sadabad Steel : o ' 7 _

B, 51" i};%cf)ﬁilén?%h}di Tablc 2.2.3 iu;r% .1: < c:hfem ﬁmmm i
Pt
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Table 2.2.3 Iron and Stee! Production in each Factorics

{(Unit ;1)
- 1999 1991 1992 1993 1994 1595
Esfahan Iron & Steel Complex
1 Dry Coke 893577 1,012,331 1017624 955413 1,033,015
2 Metalurgical Coke 829,590 989,502 - 962,419 897,618 959,402
3 Agglomerate 1,776,860 2,334,220 2,424,478 2,479,330 2,368,359
* 4 Molten Steck of F-1 687,192 712,42t 764385 737,486 721,014
5 Molten Steclof F-2 721874 1,237,984 1288977 1,178733 '1,189038
6 Total Molten Steel 1,409,066 1,981,408 2,052.09) 1,916,219 1,910,052
* 7 Ready Billet - 1,152,818 1,756,563 1,968,344 - 1,923,302 1,880,982
. 8 Rolling Mill 650 605,474 641,747 636,122 670,262 666,356
' 9 R.M.650(for salc) 339,459 478822 403068 420091 427,040
- 10 RM.500(for sale) -~ 467,848 865499 799,898 683,875 652,527
11 RM.350(for sale) - 288,555 345329 213,781 280,812 240,852
12 RM300(forsale) 213,320 390,642 543,752 490917 463,133
* 13 T. Rolled Product 1,309,190 2,080,289 1,961,501 1,865,597 1,783,552
- Mobarakeh Steel Complex _
1 Spongy lron ' o 307,800 872,597 1,631,445 -
2 Molten Stect : 139000 - 342,000 984,000 1,534,400 - 1,865,600
38y ' ‘ © 34000 302,000 934,000 - 1,475,200 1,788,200
4 Hol Rolling : : 3,200 - 201,000 - 750,000 1,105,000
5 Pickling Coil . o S 94,000 228000 ¢ 343,000
6 Cold Rolling - e 10,000 157,000 253,500
7 Totat Final Product(4+6) 3200 241,000 907,000 - 1,358,500
“Ahwaz Slccl Complex o :
1 Sinter - - 614,684 950,643 1245111 1,643,265 2,013,200
3 Spongylron - s 305,616 623,109 | 850,310 1,196,267 | 1463929 . .
"5 Bloom T . o 451 436 ‘ 403 877 '
6Skab O S A AU UUNR: .. 5.5 1 852,109
7 Bloom R 1 X R X S IR 2 ) 007 870 1,255, 986
Iran National Steel Industey _ S ‘ ' ‘
1 Bioom (Malt No. 1) 102,937 104,902 143,089 100,595 97,308
2 Rolling Scc. No.1 228,804 304,750 220,893 167,158 369,847 .
3 Rolling Sec. No.2 289,941 201,456 270,744 166,077 287438
4 Pipe Making AT188 71603 - 54657 2137 - 23,569
SMetal Industey 52051 . 64854 63350 12,563 63861
6 Tolal Final Producl _ 618, 885 ’}'69 657 578,709 . - 347941 - 537738
Kavian Stee! Co. S : .
1Slab ' R 13,009 45,034
2 Blooi ' i IR o 11,410

BSIELSHCEL e AAGNOS, 193054
o | el 129,018 238,49

Source : Ministry of Mincs and Motals, Mobarakeh Steel Complex, and Ahwaz Stecl Complex

.._.62._.



e, | |
" Esfahan Steel Complex " Hot Rolled Products
(I-beam, Bar; Billet, Channel, Angle & rail) :

" \obarakeh Steel Complex llot Coil, Cold Coil, Pickling Coil
‘Ahwaz Steel Complex Slab, Bloom(I:ZE 18 2ARATE )

Iran National Steel Group .'Beam Rod, Pipe, Profile & Wii’e Grid
" Kavian Steel Co. biab Bloom, Steel Sheet (ASCO BUShOIEZE)

2.2.2 THRILE—HBOBIR

CSRgeCH SHREERIEL K AT S, BROK Y T AL
‘?gﬂ$¢é$M&wx &h&&%ﬁa%iTwsmﬂﬁi*W¥wmxn%ﬁﬂﬂ
Thb, |
ﬁﬂﬂﬁ@LJwﬁwmﬁﬁQKwétwhu ﬁﬂﬁm#&mbtwétfw%
;ﬂ&kﬁﬁﬁéEPm%é _
Table 2. 2. 4 {= Esfahan Steel Complex (U.’/ hsfahan .!:'."9) DT ﬂ,}”“[ﬁr& Hobarakeh
Steel Complex (EAf Mobarakeh &Vr3) RUf Kilotl?estan Steel Co. (EA#% Khouzestan
k“?)wwmﬁﬁlxvﬂbnt&uwéﬂwL$W¥wﬁﬁ®i%émio

'mmmun?ﬂﬁﬂ&ﬁ%h&MP#ﬂ%%%tﬁywiﬁhﬁituﬁ%%mmw%
 HﬁﬁﬁmmWT*&moL®? f vl ADIE A Ly SR ORREL T >
AEAEY | AT RERAWHHMRD 50 % (DX Y (1% SHETLENE 50 %) LU
7o : |
Esfahan BT Khuzestan ' i‘iﬁ?f_l?"If AP AR RIS T HBE, JE, 1853
BRSO R 0T, IORKITOS tr*k%@!ﬂﬁﬂfﬁ_’&'ﬁkm'@ Bt AL LCRY
Ut - : -
INSIG FL, B FWthompﬁm*ﬁﬁ &UIH(X/7y¢&mw% €190 %)
*mmm\awmstCO|1@ﬂmAwwvH&Umnwwmmnm; 1%Mw>
ML H f&LLa:wzowﬂﬂmLomru mmezzswwvlmmﬁ&ﬁf_
ntA®r4w%~mmu&mw4//w&ﬂmwKMfuﬂAw QAR L,
TS AR, SR AN R AR L, o
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Table 2.2.4 Energy Consumption of the Iron & Stcet Industry

Company Production Encrgy Consumption in 1994 .
Namg 1994 (yy  kind Quantity (Teally) (Mcatt-CS)
Esfahan Crude Steel  Coal 1,301 - (1,0001y) 9,630 5,120
Steel Co. 1,881,000 Coke 20.5 ° (1,000y) 146 78
Tat 489 (1,000Uy) -430 -229
Gas Oil 7.0 (1,000kly) 643 42
" ‘Natural Gas 707 MNmdy) - 6791 3,610
Elcctricity 169 (GWhy) 316 21
. : “Total 17,196 9,142
Mobarakeh Crude Steet  ~ Kerosene 223 ki) 2 1
Stecl Cipx 1,475,200 Gas Oil 18,000 (k) 166 12
Natural Gas 1,062 (M Nm3fy) 10,408 7,055
- Electricity L1260 (GWhYy) 2,534 1,717
" Totat ‘ . 13,109 8,886
Ahwaz ~Crude Stecl Kerosene {kl/y).
. SteelCmpx - 1,256,000 Gas Gl © (kby)
o © Nawral Gas 614 (MNmdy) 6605 5259
Eloctricily 1,391 (GWiVY) 3,130 2492
L - Total o 9735 - 1,151
Iran Natnl Crude Steel  ~ Kerosenc kly)
Stetl.G. - 91,835 Gas Ol (kify)
o Nafural Gas 64 (M Nm3fy) 627 6,830
Electricity 151 (GWhy) 340 0 3700
. CTotal L 967 10,529
Kavian Crude Steel - Kerosene (ki) L '
Stecl Co, - 0 GasOil 575 . (kA 5 .
Natural Gas 31 (M Nm3A) 308 0 -
Electicity 23 (GWhy) 52 -
Total 361 .
fon & Stcel  Crude Stect - Coal - 1,308 (1,0001%) 9,630 2,047
Industry - 4,704,035 Coke - 205 {1,000t5) 146 31
Tar . 489 (1,0000y) - -430. 91
GasOll 186460 (1000kty) 8l - 173
Natiral Gas'  2,5380 (MNm3fy) . - 24735 5,258
Electricity - 2,860.0  (GWhy) 6471 1,376
Total ' 1,365 8,79

Source : Esfahan Steel, Mobarakeh Steel, & Ahwaz Steel
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41, 369, 000 Geal/y &72%,
:DﬂﬁﬁfﬁﬂXBG%Rﬁ?%%,mﬁﬁﬂlﬁ%%mml%ﬁ%éo

o XY OIMTCEIL, 8,834 Meal/t-0S Ch Y . RO FEAI I L~ 50%
BEC A 2RI LT T B B, |

Table 2.2.4 {2k 9, ixé?h}fml_'zfrw% lt’.ﬂ;ffu FIB B e, Nwaz, uobmaken.,
Esfahan OEUZEL Lo TV DD, -»-ﬂilﬁi’i‘lﬁﬂirff)ﬂ HETEROATE R AINOLLEN
B L, B AR, B%%&@%%xumﬁ$\umwmﬁmﬁkfz&um
RFRRH D LD,

C'@‘f’f')f‘. f-‘i‘i Q'Agﬁﬂ:@ﬁl “[“lﬁﬁk’)b"(‘i’.{ T‘,B") l‘sfahan, Mobarakeh 2%
Alwaz & IRIERIC fl %lﬂﬁﬂ%ﬁﬁf'ﬂ?’l‘ﬂﬁkW Y HE. ﬁi@ﬂﬁi‘mf‘izﬁllfﬁf‘“l}ﬁhi
uuur@“e<mﬁLfA/°' - o

9,142 - T17)
" Mobarskeh - 8,008 (= 83885 - 882)
© Alwaz -'_7,8?5 =785

Esfahan . . 8,425 Mcal/t  (

7imar;m$wmwﬂa%iﬁm&ﬁo_enxofgﬁmﬁﬁwwn4w#wmmw
ORI RE ST H T E b,

A R B,

a. Esfahan Steel Complex
Esfahan I31IBBIFNEETT- fed G S b AD T R AT L
BRI, fr«z)’mo)%«lfii}’d)r“# EXRELANG ’1*1 Ez?/lf*%"-&ﬁm\r/vwwx
| Uxiiian l«zhaﬁﬁllu:cia. » OB Vol. 3 1.1 IR EN T 5O
v heRin TS, -
Esfahan @Qfﬁcﬁrli Table 2.2. 4 AT ko, hb\é:@mﬁ’l«‘: U CLUIH B
DR TOBIE %_?'J*?)‘beo'i‘\ KRN ADFITLIHGBK T 5 AR 'C&)éo.

Esfahan BEEkiFToD e 2 - [HHALEY 9. 142 !-lcal/t*crudé steel N {13 AL
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2)
3)

4)
5)

R OE O NEFIOEFINL (5, 495 Meal /1) 12HA 66% TR AF--E RN
LTS, INERBHATH o TWAZ o TS,

OB, LR - BB RE OB Y OF - PR S I R LRV
2, E XA RO CH M, ROBRREZ LD,

EFORIERINGRYE 5720, FIOEHECEEEL T Y. ORI X
B,

R CITRE A ORREHACUE AS B,

BT Ao R < BB B T RO REA AT T HA, &
RAHHEL T,

HIEE 3T B BIG, CO6 S OB REATINAI S h Qv
HAFAL LD, R AR -THROPRMIT,

b. Mobarakeh Steel Complex

Mobarakeh H;'cii’.%h‘mh%’aﬁ k¢, ik }‘z ﬁs?)ﬁ“/)&(}ﬁxﬁ@’l E{ﬁt #iﬂ&u

THWRRBL, BTG (T80K/0 & A2 T o FHIER (15~20%),

L SRMHORHEDILE (320 Na3/MVN) SOMHE 0T, SRS HIE S

S ADBRYL A L, Mobarakeh U)i;'ik}/\/ v AR L)J»'\/ AR EDLD,

(IS8 Hs % 50 %& 02 L'Cﬁ@ﬂﬂf(f)l%lb"i’_ L‘?J{ihf.% 8, 880 Vcal/t-crude -

' _steel iR LT,

i, b LII-)JHJIHIU) 25 45% 7)‘!1'?:55&’(56:{."%“@“/9& 9 a‘Lia’Eﬂf'ﬂ\JT(ﬁ Lfr’~ -

: Jlf“i'*‘l"'ilff\ffi 9 061 \!cal/t -erude stccl é:i‘;: 5o
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V. WAL CRAH &> TS bDD, THAKCHAIT 50 050~60%
i:t}\f’R]fAl BN EBB» BLLS‘AL'C:BU R Lxﬁ)b-’f'v-d))\%;}%)fk
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R, : . _
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1) SRS 19050 L 5 < 60 % HITIELIHINY Cohb,
&mﬁﬁmmﬁfﬁﬁﬁ&m@éﬁéagwﬁwmmi5néﬁ4m¥wmﬂAﬁ:
R~ % O CHRMEAE L KFY 5,

B 2 HEHARI T P X DRI AS 308 Clo BRIEOBEEIRA 60% ECTFR5E,
CRAK-FIRD R E D 20% 0T 5,

9 i R T T ADEN _
BB BT S ABRA L %wm”lﬁwumhﬁﬁ ﬁfﬂb\i*w -
R & D ‘b*‘*' <led,

3) ERAX-LHO S nvar)\hJH XTS5, M’k)f Ak -L)‘J@ﬁiﬁfﬁﬂ
LS A0 b & A S L eI S,

C.: Khouzestan Steel Co. _

' Khomestau Steel Co. (H{ﬁ Khouzestanh EF*F,S‘) iX ASCO, INSIG &O Kanan .

Y 199MEI A OFL Tk ?’L'C?i;')\. ASCO Ltréi_flf‘}&}‘fo'('b\fﬂ\@f H

FTROBEZHRL, INSIC & Kavian AT T RIS,
Ahwaz %L, ASCO, INSIC M OF Kavian 3 THBHIOUT, ﬂ;ﬁaﬁcj}&tﬁ 1994
EOTBRMOATER, KOOI ETEATI DT ¥ EAFIUBA 0
Khouzestand LCE LW B &, LRAN-JUYIEE 8,347 Meal /L L7 oTe,
Khowzestan H{IZFEEHIZES > CURVD T, AA~ORIFE R0
WSTRC SRS,

" ¢ Alwaz Steel Conplex(ASCO)
| Khouzestan dWhii% 23 ASCO U)ZEF?\}VZY:"’LG':iii{g:%ﬂ{&’)%’)ch 7,875 Meal/t &
e, _ _
DR Sy bwsL}Jif}*lﬁfm\ﬂth)u: 765 Y- BRI ORE S S CH S
LRSS, EOMAENCE B,
- ASCO FHEIE LA D C, Jr'mi{mrf e 210 Meal/t H 5 &, 26% r‘éf& RS
- %n‘i?i‘l, TWB T au;:fo :
| ASCO X Mobarakeh & [{¥iz tbﬂiff}fukﬁﬁ:fﬁlLﬁ_ﬁffo\ﬂffﬁ) okiﬂ)*ﬁ‘bf') AU
ERBODRROBNC ) 5 b0 Lt ShB.

1) DR 77 b 7 Plant 3528, Purofer i, Midrex ik, MO DL Tk 3 Tl
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Ziﬁﬁfiﬁ: L TWHH, Mﬂ%ﬁ}:ﬁfib LTWAMEL Midvex 150 3 79 MSHCH
B, EOWMD DR FFOBREHRMEE,

2) TBE DAL, DDA R,
(Table 2.2.5BK)

" Table 2.2.5 Energy Consumption of Ahwaz Stecl Complex

Production ~_Consuruption Intensity
Elec. Nat. Gas Elec. Nat. Gas

C(L000) . (MWH)  (1,000NmY  (KWhA) (NI/)
Sintering P. 1993 1,643 99,119 37,433 603 228
e J IO L2013 128,140 L5594 637 278
Reduction P1. 1993 150 1405 ¢ 14,837 204 . 989
Reduction P2~ 1993 1003 99,119 248619 988 2479
i 894 LA0 120,686 312516 c1059 2741
ReductionP3 1993 43 3304 223,726 168 52029
'994‘26426725495233921028
Factory 1993 1,008 LIOLI32 546465 1,092 s21°
| ' 1994 1276 1390916 673961 10901 5282

Source : A_h\_s‘az Steel Complex

C-2 INSIG . o | | IR

INSIG b3, ANUDAF ©01/chX) % b b SE LT 908 1HKAZ F v T M)
10 %0> ASCO SEESKEHML Y L o b &L, SR 1 U MEDEHL A 7%
EELCNS, ARIBHE Ly ME Awaz X D4 5105, |
INSIG BB ORI o QRS X, By FOKEE Mwaz M bk
H#EITTOBOT, WYy 'a)x:?\gv#_%—lﬁil‘ri{iz&'#zebz.s:é:;r '1,_451151{:31'/:; 3
Lies%, BHERS T b (880 Heal/t) LILBEYBE 65% Ak R--Ds
Wb, U NS
BB DR DN A S X BB,

1 REHTORG P 7T ANRE L, AROLDTEHULAE,

2) [EREDEBAAIE T, BRI,

3) FFOMETIIAA SR BIVTORY,
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C-3 Kavian Steel
Kavian II ASCO 78 Slab #5:tFAlL. Slabbing nill "T/ELE L.Bloom, Slab,
Plate (RUFITHD 2/E0E LTS8, S ORRITALN %Y 149 Neal/t L3
Bz, 100% BrA T 7 RIEHEY 50C, B VA0 LBOENEZ 632
Meal/t &BUETHE 136 % 45 mi4w%w#mﬂbfmfmkkﬁfo
l#wvwlmwm@wmm&br&@mmm?Aané

D) B OBREFAEEAYT AT,
2) PMEIFORER IS TR Cnan,
3) TEREDABERER (L) AW,
1) BT SRR,

2.2.3 BHTALK—HFLL v ILEMEIR b

{n Esfahan Steel Co. - _
Yol 3, 1.1 {EMhSh /e 3 A= RT o Y AR UREE A b — BT
L, Table 2.2.6 R 1.

: _wkw?fflﬂéf (ﬁiwv%»—rﬂﬁ/i‘m} A B OWRZ 2 Tl L 7%
: fﬁmlﬁiﬁf Plgure 2.2.4 toisd,
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I a
‘a MR SO
b, 7R R - DRI
e BRDLL S
Awﬁakmmﬁ wmrwwm{>
'§.M|WWmHmbowﬂwhﬂmm
O R A -l
g DML, R
he cEEAX RO
RS- Th D,
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Table 2.2.6 Energy Conscrvation Potential of Esfahan Steel Complex

- Blast Furnace (B.F)
Rolling Process (R.P)

0y Plant (O;P),

Steel Making Process{S.M.P)
Central Power Plant (C.P.P)

. Thermal Power Plant (T.P.P)

. 70 —

Saved Energy Countermeasure
Energy Conservation Potential N.G. Electricity Cost
(1,000m3/5y) {MWh/Y) My
<Improvement of Management>
(C.OP) Air Ratio for Combustion 2.549 0
Carbonization Tempeorature 5,501 200
. Steam Utilization Method 7,111 o -
5P Yicld Increasé : 16,252 100
- High Efficiency Burner 11,474 200
- Low Coke Operation 124,413 300
R Prevention of Air Leak . ‘ 7,104 30
(BF)  © Production Increase ‘ 76,443 ~ 500
Low O Operalion of Hot Oven 2,364 10
{(SMP)  Converter Yield o
' " end Electricity 15,424 ]
Fuel 20,750 0
Reduction of Fuel 38,785 0
: Boiler Aux. Combustion Method 7,757 0
(RP) Process Management ' 44,828 0
Rehealirig Furnace Operation 28,335 50
Reheatirig F. Combustion Conirol 10,572 30
" Hot Charge Ratio 14,802 . 50
o Yield _ _ 5,709 5,948 0
(CPP) Low O, Combustionelal. - - 4,073 co 10
(0,P) - Operation Method 13,167 0
© Reduclion of O, Supply Loss 11,286 .0
*Water Pump Operation Method : ' 13,080 10
Sub total 315,718 66,009 1,510
" <Modification of Facility> - L
(C.O.P) Moisture Control Facilitics 9.124 SRR . 1,000
(8.P) - Steam Recovery from Waste Heat - 6,592 9% 1,300
(BF) Air Preheater for Hol Oven - 3,349 ' 2250
(SMP)  Exhaust Gas Recovery Iiqup. 7,757 © 5,000
(CPPY  Eficiency of the BF Blower " 54,687 : - 3,500
(T.PP) Mulli-Purposé Power G.Turbine {incl. in the above)
(0,7} Air Compressor Efficiency : 39,501 2,500
{(Other)  BFG, CDG Holder . 971,738 : 800
Sub total 179,247 40,497 14,350
<Moditication of Process> : i
(C.OP) Introducing CDQ 22,138 - 5,000
(B.F)  Introducing TRT R © 50,641 . 1,000
© Subtotal 22,138 50,641 6,000
Note: (Abbreviation) Coke Oven Plant (C.O.D) Sintering Plant {S.P),
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T, [E-"zﬁt’r&s-&iﬁ;i:ﬂ:o CHEROIRE S LTI A ko s, &Zﬁrc’) ¢k o)
MU CHBREE MBI, Whh by 2 t’:/jjiuc:t)f,w--—t*y:n
YR RS YN E LB RS,

LA 1@ Mobarakeh Complex LI AF—xHfi% kL, Table 2. 2.7 [T

Table 2.2.7 Encrgy Conservation Potential in Mobarakeh Stcel Complex

: _ o SavedEnergy -Countefmeasure
Energy Conservation Poteatial Factory = NG - Electricity  Cost
: 1,000Nm’fy MWhy M USS
<Improvement of Management> o
*P) Increasing of productivily " Mobarakeh 21,240
(BPR. P) Stability nfDR_ plant operation ‘Mobarakeh 64,984 48,738
(SMP)  Stability of BAF operation Mobatakeh 7,672 122,752
Improvement of BAF heat loss Mobarakeh . 46,032
Stabilily of CC by stability of EAF  Mobarakeh 7,376 14,752
(.R)  Increasing of productiviy  Mobarakeh . 54872
. Improvement of furnace operation ~ Mobarakeh - 20,57?‘ L 0.5
C.R lncrca;ing'of productivity . Mobarakeh 1478
B Improvement of fusnace Epcr_alion o Mobarakeh 2,535. |
_ .('Oihers) | lmpib\'é_sncnt of bumj)&mdlﬂower ope'r'atiMobarakéh. ‘ . 26,554 0.1
(Subtotal) . | o 103,144 347615 06
 <Modification of Facility > DU
(DR P) ° | lncrcés;ng of waste heal'rccb\'er):/ - Motmékeh 32,4§2 L 15.0
“(Subtotal) - o : _ 32,492 150
<Modification of Process > - _
(P.P) *  Replacement to high eff, power plant_ Mobarakeh 121,562 33,767 70.0
(Sub tatal) S S S SN P R13: 33,767 70.0
Note : (Abtxcwal:on) Pelletizing Plant (P.P) o : i_)irecl Reduction Plant (DR; ™
Steel Making Proccss(SMP) - Hot Rotling (}L R) .

‘Cold Rolling (C.R)

H_?S.__
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3-3 Kavian

a. JEELROBRREGE

PR TIRCHHDT, &X%?“sw\%%&m$wML&®5:&uxor\
Kb s X YD AR I T

mMm1mmzuﬁhﬁm'3I&@ﬁx$w¥wﬁméikb;mmczzs
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Table 2.2.8 Encrgy Conservation Poteatial in Khouzestan Stect Complex -

. _ : Samd_lﬁrgy Countermeasure
- Energy Conservation Potential “actory NG Electricity - - Cost
1.000NmYy =~ MWhly ©OMUSS
<Improvement of Mandgement> . _
(P. P) Improvement of blower and puimp eﬂmenc) - ASCO 47,512 - .ol
{DR. P} ' Stop or replacement of old type DR plant ASCO- . 150,782 . ' '
(SMP) Increasing of productivity of EAF . ASCO 6654 133080
- Increasing productivity of CC ASCO 6,280 12,560 . |
(Subtotal) R S ' : 163,716 193,152 0.1.
<lmpr0umcnt ofManage:mmD . ' _ L
{(SMP)  Increasing of CAF produotmly - INSIG 7,785 .
‘ Stability of EAF . INSIG 973 7,785 .
_ - increasing of productivity of CC by Stability of INSIG 98 918 -
C(P.My | Increasing of pipe mill productivity (INSIG 613 1,886 .
. Improvement of furnace operation T INSIG 471
(RRM} Increasing of round rolling mill produ ivily . INSIG 7,397 1,767 -
: Improvement of furnace operation INSIG - 7,397 -
(BRM)  Increasing of beam rolling mill productivity - -~ INSIG 5,749 6,036 -
Improvernent of furnace operation © O INSIG 5,749
(Subtetal) ) 29267 32,177 0
<Improvemcnt of Management>
(R.M)  Improvement of rolting mill furnace operation  Kavian 2,395 -
Improvement of rotling mill pfodubtivity . Kavian 6,227 5,029 .
(Sub tdal) : , o - 8622 5,029
<Modilication of I*auh(;‘» _
(R.M) - Improvement of rolling mill furnzee - Kavien. 7,85 05
(Sub total) _ o R A L ' 0.5
Note : (Abbreviation) Pellelizing Plent (PP) - Dircet Reduction Plant (DR P)
Steel Making Proctss (SMP) Pipe Mill (P. M)
Round Retling Mill (RRM) ' Beam Rolling MilkB.R M)

Plate & Slab Rolling Miti(R. M)



2.2.4 HBIANY-RF o0 L OBFEHA

R TS 7oA i AN NP W e MZ DT, 2000 SERSAUCRIE A 1M B 2 L
Ty WD 2 I ADORFN AR LT,

BUSFSEE EX VI Sy S

R 2 HERAR— ¢ IR
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Esfahan Steel . Natural Gas 413,456 # 1,000n%y  (23.5%)
| Elcotricity 116,650 Mih/y (69.0 %)
Mobarakeh/Khouzestan Steel Natural Gas -:311,934 % 1,000y (16.9 %)

Electricity 577,973 Mil/y 213 W

R 2 CREHEDO B BEERNF—NT VYA

" Esfahan Steel Natoval Gas = 372,068 % 1,000y ~ (1.2 %)
, " Electricity 66,000 Mih/y C(39.0 %
Mobarakeh/Khouzestan Steel ~ Natural Gas = 296,074 * 1,0000’/y  (16.0 %)

‘ Electricity = 565,413 Méh/y - (20.9 %)
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