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Types of Encigy 1992 1995 2000 2005 2010

Coal, thousand tons 8,841 9,498 - 9272 19,708 46,824
Lignite, thousand tons 50,659 63,259 112,849 144,823 181,664
Natural asphalt, thousand tons : . 197 750 750 750 750,
Petroleum, thousand tens - : 23,‘729_ 27,142 30,061 34,196 39,599
Natural gas, 10° cubic meters . 4,612 8,501 19,988 25879 30,594
Hydro electric power, GWh o 26,568 35,841 41,633 63,852 76,365
Geothermal electric power, GWh . 700 % 90 90 . 9%
.~ Geothermal energy, thotsand tons of oiléquivalent! 300 285 ©1,540 * 3,570 - 6,500 .
- Solar encrgy, thousand tons of oil equivalent 32 116 335 628 1,075
* Nuclear power, GWh ' N 7,017 14,035
* Imported electricity, GWh' SRS L
Total, Convnercial encigy, thousand tons of oil 49161 59041 81,948 108,395 147,180 @ .
equivalent L . | : s
Firewood, thousand tons : 18,070 18374 19487 19,627 19,767
O1liér biomass, thousand tons (unit not shown} 10922 10,682 9839 9045 8260
Total, Non-commercial energy, thousand (ons of oil 7,933 - 7,969 8,109 7968 7830
equivalenl : - T S
Total, thousand tons oil equivalent 57,094 67,010 90,057 116,363 155,010
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Table 4.1 Energy Situation in Turkey

, 1985 1990 1991 1992 1993 - 1994
. Populalion, (Miltion) - : 56.3 - 56.1 573 58.6 - 599 612,

GDP, (Trillion T1) - 351 3930 6300 1,0934 19819 38838

~ GDP Constant, (Trittion TL) 638 835 844 894 966 913
 TPER(MMTOE) - - - 217 258 258 211 268 - 269

CFPEC, (MMTOE) 392 533 546 S0 606 . 595
' IPEC/GDP, (TOR/MMTL) 061 064 065 064 063 . 065

CFPEC/Capita, (kgOF) 719 951 . 953 | 973 - L013 973,

' Total Electric, (TWh) 297 468 493 '540 593 614

Note:  FPEP: Total Primary En_ergy:Pmdu'clion \
" UFPEC: Total Primary Energy Consuniption
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Table 4-2  Import and Export of Energy in 1995 ‘
- , ' Unit: 1,000 TON
 Hard - Second Petro  Lignite Oil * Natural Electricity Total

e Coal Coal =~ Coal . Gas
© Import 4,347 127 - 7IS 3028345 6,147 .7 - 0 39,684

__Expori_ 0.0 o 0 188 . 0 60 1947 ¢

W ey BRI F mﬂ - SR o

R MI*W#HMﬁ&&MH&&&7QJKKMT@i?w¥Fmﬂ&$ﬁL_
BEHISEDRIE L1980 5 19900 T AL DN AL, 1S - RGO |
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Tabled-3  Sectoral Energy Consumption

- 1985 1990 1994 1995

1 T _ MMTOE % MMTOE % MMTOLE % MM TOE %
Resident/ commercial 142t 44 1570 37 1674 37 1742 35
Industry © 978 30 1454 35 1497 33 1700 34
“Transport 620 19 872 21 991 22 1112 23
‘Agriculture 1.51 s 1.96 5 248 5 250 S
Non encrey 081 2 183 2 135 3 140 3

Final energy consumplion 3250 100 41.96 100 4545 100 4938 10
Source: MENR
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Table 4-4 Projected Energy Deémand

1995 2000 2005 2010
Primary Encrgy Production  (MMTOE) 2603 39.5_0 : - 48.85 - 59.87
Primary Energy Demand ~ (MMTOE) 62.22 9008  116.92 155.59
Hard Coal ©~ - (MT) L83 1042 2123 402
Lignite ~ (MT) 5460 11285 14710 BT TR
 Asphaltite, (MT) ' 0.09 075 . 075 075
ot .. MB 2699 2993 3416 3981
N.Gas&ING - (10 728 1999 2588 3059
Hydo . (TWR) 3173 4193 - 6499 7756
: _dcoiheﬁna& . _ ‘ : .. . o : j_‘ . a .
CBlke.  (EWh) o008 . 009 009 . 009
CMest  (MMTOE) o2 116 269 4.90
Solar (MMTOR) 005 009 - 047 0.31
Nuclear (TWh) ' - . 702 1404
Elect, Imports ~ (TWh) 0.39 L o .
Central Healing (MMTOR) 0.07 024 046 0.77
Wood (MMT) 1837 1949 19.63 19.77
~ DPung (MMT) 10.68 9.84 905 826

Sowice: MENR



Table 4-5 Projected Sectoral Energy Demand
Unit: Million TOE

1995 2000 2005 2010

Industry i8.18 28.68 40.76 57.49
Resident 17.48 23.90 28.24 33.19
Transportation 10.83 1423 17.56 21072
Agriculiure 279 - 3.68 472 5.86
Non-Encigy 1.51 1.63 .75 1.90

" Final Energy Consumption 50.79 72.11 934 120.15
* Convers. Sector 144 1797 23.89 35.44
Priméry Energy Consumplion 62.22 90.08 116.92 155.59

Source: MENR
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Tabte 4- 6 Energy Saving Polentlal for lhrec Eund Use Sectors

(m 1993) .

IR 5 Million TOE S :Mil:libn'US‘ii L .. . -Percentage = .
"‘ll_ld_uslry' s 53 1,130 30‘:'
U Beilding . sac T T D 30

CTeansport 28 _ w2 | 27

Total 132 2,582 | -

Source: Turkey Ene_:rgy Report 1994
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Table 4-7  Energy Consumption (%) by Sectors/Subsectors

Fossil Fue} Electricity

Sectors Subséctors Solid Liquid Gas Fuel Total
Metal Iron & Steel 50.26 1735 2376 - 35.18 2235
Aluminem - 0.5¢ 292 .13 1.25 7.47
Copper 0.02 0.36 0.06 0.14 1.19
Qihers 1.39 1.20 1.35 1.32 447
Non-metal Cement 26.05 10.53 13.38 18.86 1563
- Glass 1] 249 852 2,20 1.54
Bricks/Tiles .81 144 0.20 0.92 0.38
Ceramics - 017 1.18 8.36 1.90 1.48
Other 0.56 0.80 0.14 0.57 0.40
Chemicals Fertilizers 2.22 0.94 2542 5.50 244
Petrochemicals 0 2294 1.57 8.88 7.72
Main Chemicals 0.33 374 0 1.52 0.41
Tires 0 095 0 0.32 0.71
Pharmaceuticals i} 0.39 0 0.13 0.14
Clcaning Materials 0.16 t 032 . 023 022 ' 0.20
DycsfVamish 0.02 0.24 001 009 0.14
Others . Q.66 1.00 097 © 0.62 - 095
Food . Sugar : 10.14 284 - 0.05 6.08 2.53
' - e - Edible Oils - SRS 129 0 101 - 095
.- Alcoholic Bev. . - 0.06 137 0 0.49 043
Tea 1.25 0.09 0 0.66 - 032
Flour & Product . 0.12 635 031 - 023 035
Milk & Products S0 024 0 0.08 - 0.10
Others -~ .. 009 - 229 020. 054 093
. Textile . Weaving . - C. 2290 850 . 566 480 - . 563
s D Carpets. L L 001 008 . 037 009 : " 031
¢ Knining & Ready - N R 77 B S L B ¥
Others S0 077 0.28 0.30 : 078
© Paper 0 ¢ Paper & Pulp L0860 0 913 - T 075 T 346 | 6,86
o Cardboard: -~ 7 ' 2020 . 010 001 014 027
" Metals Fabricated Auto Spares 0.01 045 0.30 0.20 LIS
Machines Products 0.15 0.38 0.01 o 0.24
Automolives - 0.07 0.83 0.25 0.35 5.25
Durabte Goods 0.0t 0.50 078 0.29 0.95
_ o Others 003 0.46 011 019 0.56
- Forcst’ B :

Woed . osi 0.52 033 049  om

(Source: EIE Industrial Data Base Evalvation 1991)
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Table 4-8  Energy Prices for Industry in US Dollars

. : Unit: USS/TOE
1981 1991 1992 1993 . 1994
Turkey
Natural Gas - 1519 149.3 1737 156.4
Heavy Foel Oil 2928 1368 171.4 © 1595 125.8
Steam Coal 1463 177 1250 100.6 74.1
Electricity 715.4 971.3 1075.7 1102.8 §91.0
Japan
Natural Gas 553.2 4.9 484.6 . 5166 5180
Heavy Fuel Qil 279.8 12505 219.1 2259 187.3
Steam Coal 121.0 99.6 93 . ¢ 863 827
Electricity 11596 - 15389 - 16520 18927 . 20318
Germany S E : . o
Natural Gas 1814 2235 2228 L2080 12054
Beavy Fuel Oil 2186 S ¥04 . 1366 . 1210 128.1
" Steam Coal | 15638 2530 2859 - 24 . ana
- Elecricity 6022 . 10198 . 10816 | . 10390 b0z
France ‘ ) ‘ o , . D '
. Nataral Gas S o207 181 L1698 1589 . 1875
© Heavy Ficl OHl © 2049 } L1193 _ ‘1233 - 107.7. . . 1478 ;
. Steam Coal M2 . 1318 SRRV S 333 . 1359
 Blectricity 4759 - 6258 1 | s644 - 6360 6176
VK 3 o
Natvral Gas 1862 1800 1150 14347 1403
Heavy Fuel Oil 2258 1248 1159 1005 - 1183
 Steam Coal 1267 1230 1213 96.9 97.8
Electricily 7332 8306 . 887.4 787.4 794.2
USA ‘ o _
" Natvral Gas 1344 n2a 1182 o oinro 1259
Heavy Fuel Ol 192.1 873 893 - onp 103
Steam Coal 69.0 586 574 o s69 0, 569
Electricity . 4988 565.1 564.0 565.1 ' 5488
OECH _
Natural Gas 144.6 139.2 1420 1429 1423
Heavy Fuel Oil 211.3 149.8 139.9 131.8 1320
Steam Coal 91.9 95.4 102.7 96.9 975
Eleetricity 607.0 834.4 874.3 | 8769 899.2

Source: Based on dala from MENR and IFA (Enesgy Prices and Taxes)
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Table 51 Ratio of Energy Consuiption to Input

Size 19 | 10-49 | 5099 |100-199 [200-499 [500-999 | 1000 + | Total
Ratio{%)] 97.6 | 85.5 852 | 849 | 7199 89.7 89.1 86.9 -

~ Ratio = Encrgy and Raw Material Inpul / Total Input

@) HBWRCRL YRR

BRI B B LRV — LN AT NS B AL m%ﬁnnruurﬂmgNt;,f"

T OAPLEIND 1)L F 1M 2,000 TOR MLEORRITHEN SN B,

AR IOV T D SR 720 /8- > MELIEN R NS T &LEU%&
Wiﬁﬁﬁf#x%»$ TS T AEHED HEWIINR OB THS S, g
UL B %iﬁ}%kﬁm*né%@?mm< ﬁkkﬂ}w$mmm

TRITOLTRHAS ﬁﬁﬁwmbﬂﬂfbiafhé,
CCOMBLT. W MHMLamﬂﬁmﬁi\ﬂM®I?w¥—ﬁﬁm2mmﬂm3Q

WO IMUBLT IR B % BT B I A0S T < B B & ORI EL

7. |

Q) BRI BB ALK D Hhd L O MR

IR D O LU ROME S <A BIEE L OMFIE T B LOCHS.
n HEHoxrE

AT OTEERBORA, ALV ROMEEEL P RIS LU
OB X & 755, |

2) . HiBORR |

ISR S & GBI, TR A 5 AGBAIM & A 5, IMMAUIE & LTI



BIE/NECCIZ & B H DU ST BAGBE N NN 5 2 & TH A D,

3 BAASTRE

W BT OBA BB BRETCH S,

4 RN A

HLFNF D EDOL DO ST L HE B AEEREIN T, ITHE.LEE

MURETHD,

5) ’é‘j’:?-)l/:?“*ﬁkﬁl X9 HEEEM
BEVEHE T B D ORERUR LT H S,

5.4 ATIVF-R
LA —BMES L U4, I, S e Lmbubttﬂéo
&m-ﬁx*»¥~mmmm3¢3%%

() HLXIH— -§k .

1981ﬂP?L?W¥wIwiéﬁbhﬁW%mMFNRTLi*ﬂ& P§M5n :
‘ﬁﬂmmemoL,bwnMLamrrI*»¥wLMﬁguﬂm KH(C mméf‘f
TRNE—hRERE, /Lt‘iﬁ}h_"‘h*crafa:m '

:'m &ﬂT%L%HéI$W¥ ﬂmAﬂmuwaaﬁ%'

1 Bm . ' - :
I?w¥~mﬁﬁwéh1%ﬁ%rbﬁ%1$»¥~ﬂMﬂ4%ml*ﬁétwmr&
Bk e 5,

2) MmN

tHE) NMMOLMIQL?»¥HéMﬂ¢émI% SR mjmm "HELED,

3) Ak . |
Z OHSIL. MENR OHLERE S5/ 325 th$»¥ A%ﬁﬂ?&w%Auimn

MENR 52 LI b DCH S, EIE B MENR 7L C. #i9tniieiio,

4y LR —Zh i : _

HHLTBL, AN N GEEE O DO EFHE L. HFT BT &,

ST b EPERS S WIRENRNL &KX DT BN THIETH 5.

5y TR N --BET :

TR, BRI RATNE SELINIZ TS > O TN BN BT DN
R M?éukowMﬂA%mE%mWW%&&

5-3



6) HIZNF—3HE DI

THERIE, TRV -HUERENMEL. (EDRINB IS S IB L 2 T r b —2
Brbivwiz, fLFIF—fH2 8952

7 LRI -HRROMEE

THEL SFOTBEURIZ DOV, HMBICIENOA LN ¥ B2 0BT 50 &,
TR O s Bl &2%&&?é Lo TS FEIH ORI SR TSI (Turkish
Standards Institute) A8 L. I IFS 2 &,

8) TRNF-HWHBASL  TRNP-TFRH

THR, LA RIS U I AN A S RBHAB LT RN SR 2
<&, '

9) - L3I EH P
MICH\I%@&W%KﬂLT\I$w¥hﬁ%%m&%ﬁ5oX\M®Rﬁ%mk
LT, PHEAMBOER % 52 5, | |
10) NECC ‘

- NECC ¥4, 1. fi’}ﬂﬂ’iﬁj‘% IR 1 O)f_bbl’T?JM’“--“"‘l*f ?H? :
mmr®Xﬁ%ﬁjaﬁi%m\;wwumaném3ﬁbﬁohao

'yu R

AT D N T % 2 B 1L mm&ﬁﬁman&Mbnmﬁb‘:kﬁ

NBHEHIDE S THVEN, 205 Blb RN, S
HBCH B, WABEEMIACRRIN = 2, A>T b, .

5.4.3 %m@fgrm - ;
R B B b DD DN S, BLER. . HEWBD
RIEAHT 515, S OEHIZIL T K E &b 5, -

gss-ﬁxzwﬁém%,

‘uKL«L¢3LHUM£CHBwJT®#I%w% %ﬁiﬁmmr$éJumum
OUTFNH-UHEL L LS.

“m %&%ﬁﬁﬁ

BIE WA TR LA Mﬁ%l%ﬂﬁﬂ*ﬁoTbD AR O TG SR
PHMZHAL T, HLRNVA—F—A%HE L. NECC BN b— 2 YN AZ A,
TANF—NAG . TSI, AT —F 0 -2 Rl L TN S,

5-4



LN ARHE |

BIBNECC L3I N AR 2 1993 IEM S IREU Iz, AGHEOWARL, NECC D3
WA TR LTI ORI HL . TR0, Wi, 8. MEERF
—ADGHRNFEORRE LR N5 —RIZIHL T, NAOPWTEIF— 2T S
ZETCHD, FEHHCIL. BMHIZEI F—RBRERIY 2 7 VAR BN TS,

) ERVF—NARE -
TRIVE—BHIF— AL 1990 LB 36 TTBHC D5 A O R TRICH- 2 8k T
FA—F 9 b L. AEHHOANE, THBMTORLIIT—TEPWAI Y, 41
FNA—RF L VBN U, . TR0 RLE— ﬂW®%me§%Hma
LT,

- 3)  HARIGES
T IF Mﬁﬂwkivéﬁ%mw?l*w¥~wﬂwwwéﬁhbkounbw_
AR, 1,500 O THZFHE 2,500 ARESNTNS, 2h. ﬁigﬂbﬁﬂﬁ g
WHM&LT DL, f@%%ﬁﬁ)hTEhbThée

R L | o
iR 1 H@fﬁZi@[lﬂ)I?be — R T, f"If?’JV‘-'"—”f"bdﬂ; 10) 533” b”C%"'\ e :
L EMELT S, COTINY—MIP OB, FRA. FT LSt

 lwmﬁﬂmik%kﬂmwfi?w#wihmmﬁ&&&mj®ﬂﬁ fwain@,k:_

5?Lnb:mi\h&ﬂ@ﬁx$»#~&%bk%*né.

_ @)ﬁﬁ%&UTmﬁ&Fx _ - ~
'-mwmmcm\&é<®ﬁx*»#wﬁ %hof*fw mm?%&m%ﬁkfm
AN Z RN RN T WS,

1y BHEAE _ o .
BIBNECC ., H- Do /SUGOMAENC AL ¥ SRolEEE M- Th 5,
CORHEO--HE UTHE, SEEB I CHRINIO L3 VIR PWET N E T
Uiz, AGHHTIHIES N AE, Hlise LD AT mA I, ERRTI AR
WS FRENSRR O NSNS,

ﬁﬁﬁmmﬁﬁé&ﬁ¥®x$»$wﬂ$%mxéﬁ%t&nmmcﬁﬁﬁ%wmbk,
:@ﬁ%h§ﬁ<&2mmnm&$®1*w#wém%1%ﬁ¥?m.I%WK1$»
F-GMATFAREVIUD I,



2) F—H ==
BIBANECC K. 1LHMBPIOTFNF-HE RT3 07 -8 X ZADOEREF - T
WD, TR EAME 1 EBSIZT L, BT 1,500 2L ORI O £
iy, FHGL. TOMBEFERLTEE, 17 1983, 1985. 1987, 1989, 1991 DN
AUk AW,

5-6 FHLFNF—FHHE

AR, NGO A TRV R Ml S % SR 23000 I 5.1 (2 &
e, KKKEBIE EIIRAT ORI LIS | 3H -2 — St L 2 L% E
F AR LIS LA PN OBRIE 2N B bOCH D,

5.7 ALINE—-BEHEISHMbS H L HE

PADOFLRAF— WD AL, B SERBICE TS, RERk s2 KR LY
Do BBUR, MRIEAVE HH, ST~ F M. SR ERIC LDk, 1,
WEoKiH A CEewlk.

Lo, B N

b1 MU & B .

12 TR ﬁ&kﬂﬁ

13 HA R34 ol Iak

L4 BB o

16 CERILE—-ERHME
R RTE Y = NN e 2

2. | BHYNECC DKL (e

3. BHYNECC O}ifh

31 LRNF-A—Fw b

32 AT
?gs”x%»¥~7 —F RV AT A
' Wm%&%ﬁ X&&m?t=f~

 @$‘.m %d%ﬂ@ﬂ‘ll3)ﬁm.13ﬁ4bgfxwﬂm 14%@#%

HIINF— R0 WD IR L <KL R— TN 94 bbtﬁﬁ.
EDWNHEALA— FOK 7 T2 B>,

56



- R N W N R a R B R B R oa M E B W R R Wl B N B W NS N B B S B NS a & E W

Problems and Measures

Mode¢l Factories

Ldentification and Selection of] -

" meeomom o=
¥

Chambers of Commerce and Industriés.

FIE has informalion systens covering small-and medium-scale factories.
FIE should make use of channels of SIS, KOSGEB, MGIC and

Audit
Audit iteny:

(2) Energy balance

(1) Energy consumption

" Fice of chargé

EIE has no experience in factory operation.
EIE has no process engineer.

(1) Recommendations not

EIE has not ¢nough numbecr of measuring equipmeat.

A

in\’ol\'i I'!=g majof modification I Trafning Ofﬁ,":i’.NECC Sfaff

2. Urifizaiion of private sector human resources
3. International cooperation

Energy Conservation Plan.
Based on Recommendalion

4. lmprevement in measuring equipment use technology
5. Dissemination of information to similai factories

package

facilities -

1. Utilization of inceative

2. Improvement of operation
3. Sniall-scale modification of

4, Implementation of TQC

medinnm-seale indusiries

3. Implement measures lo increase encrgy managers

conservation

|2 Strengthen a:fmd make easy-to-use the incentive package system

4. Enhance awareness of management and engineers in erergy

1. Targcet
2. §tralcgy {including vse of i 7 SN
incenhives
3. Action Pi?l)tl Regulation and Guidelines
4. Budget
5. Feasibility (Finance}
" |EIE has no enesgy training courses for small-or medium-scale induslries,
Plan-Do-See Smalt-and mcdium-scate industries cannol casily use incentive packages.
Cycle .[Small-and medium-scale industries do not have energy mianagers,
3 : ' : .
. — 1. Holding of energy saving training courses designated for stnall-and
Execution g of energy saving € : R .

Y

R L N I TN T R R R

Preparation and legalization of the incentive system

: Assessment
1. Evaluation of energy saving
2. Costfbenefit analysis _
3, Identification of problems - | ...o.... ... P

A [rrcen!it‘é/!,oan, Tax exeniption
2. Consulting, works by EXEINECC for using the system

L B

4..
L
L)
L]
L]
1

Consulting works by FIEINECC

managed faclories

Recegnition
Recognition as good energy-

- « {fncentives

F.N

L

L Award of emblems
2. Award of prizes

Nationwide Extension

Figure 5-1 Plan for Rational Use of Energy
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Figure 7-1 Outline of Production Facilities

.23 LHEMSERGREO 70— — |

W WERYEAID & U A
'?ﬂwlwwm%mlgmvzuma&bbf@b

; l 1 If“\-u[‘ﬁl/“(b\%o

@2 MBI

ﬁl&'i_ bxrmrﬂl‘lifgmlﬂm 7-

A T M OB B Figure 73 K54 & BDTCHY, & TRIZDWT ORI 7-

1-2 Bz T,



_ .ﬁ 1Y Youand

—— Ty UONSNQWOD)

UL

F 3

— e ] g

E.uvmum
;pmod 7 pInbry

pAq Aexdg

-SaoRWIRg NV 30K

O Pl

4

UONEZIEANIN

J2U2ATOD)

E

Sumpeg — Juasssieqg Jepmog

oug o uomIpPY . 3504 -
siprng PHOS
o IeXON J ofes0ig

ssopjmg

¢

r Y

Sunng L——s 3u3diajaq prmbry

20TWRS UORSRQWOD) -

ssopwng SUNISN

- lg—anJng

i

HOEN

J07eIpATY

591

i

3BNem

F Y

)

105eU0JING

i & 4

7-5



1994§ #\01] UOHIRPOL SIE PUE SO QP - £-L 3Ly

( I0MCUIQUIOT] | JOZIDUSE[S )

2UATTICIA .Lh 3uuadry w

0 weg

Sutpeewy] | Suyo0) omd uonEIISINWY | mEnnsomEou_m .||I»'|~
i : ..
! |
SALIPPY %
[ NOLLD3S NOLLOQGQONd NRIVOIVIA |
(3uroealq)
Surzuopoag - Suumolosaq — | Sumoprey . GOUTZITUAIN | b 110 poasUONOD
i T 1
Ko sen Y|

s1sAj0n291 1ome A

HOEN

| NOLLOZS NOLLVOLRNG TO |



73 MiERimoRE
7-3-0 A ERWMORE S

H 1@%W®ﬂﬁﬂ& .
AGHEEMIL. GRRONTE BB RTW S, (AR H OB e i & ¥ in s,
AR A OSICHERE I 5, 117 L, RAIBDERIED | ©Ch B L7 4 LRI,

FiodigEin s h N5, )

(2) %ﬂﬁﬂﬁwﬁﬁ%@ , _

ZELEB R OFEICIS U T, Table 7-1 427459 % 912 batch, semi-batch, continuos ¢ 3 T&
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Table 7-1 Type of Operation in the Factory

Detergent Process . - Batch Semi-balch Continuos Remarks
1. Sulfonator _ X '
2. Powder Detergent X X o
3._Liquid Detergent - CX .
4. Spray Dryer o g
5. Solid Builder X Ciix |
6. Blending Cox ' ‘
Oils & Fats Process. - | Batch 'Semi-batcﬁ . Contintos : ERcin'arks -
1. Neutralization N x C '
2. Hardening X
3. Bleaching X
4. Dcodorizing R X
5. Compounding X X’ o o
6. Plasticizing X X 2 kinds of train

(3) ERHERER, R

= O TIB O 0 CHDABIS R,
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Table 7-3 Trends of Energy Consumption and Unit Consumption |

Name of Ulility Unit 1992 1993 - 1994 - (1995 '.--1996_
: © 7 {estimate)  (plan)
a) Fuet Qit S . S S R
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b) Lignite ‘ o e
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Lower Heating Value : keallkg | 3,200 3200 | 3,200 13,200
Consumed Total Heat : MMkcally 75,882 60,832 53,379 © 52,736
c) Well Wates o '
Consumption tonfyear - 65,000 80,000 80,000 ° 107,460
- d) City Water - :
Consumption . tonfyear 230,000 - 170,000 315,000 . 26,000
¢) Electric Power L L
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Table 7.4 ijpical Measurement and Analysis Data in Steam Boiler-1

(1) Lignite {4) Generated Steam
1) Industrial Analysis a} Flow rate (kg/h) 11,300
a) Moisture (wi%) 21.12 b) Temperature (T) 435
b) Ash (wi%) 28.74 c) Pressure (bar) - 40.9
<) Volatile matter (w1%) 48,50 | (5) Exhaust Gas
d) Fixed carbon (wi%) 22.76 _a) O, content (vol%) - 8.7
¢) Tolal sulfur (w1%) 1.16 | 'b)CO, conteat {vol%) 12.7
) LYV (keal/kg) 3,169 - | ¢ N, conlent (vol%) 78.6
g) HIV (keal/kg) 3,404 d) Temperature (C) 133
2) Elemental Analysis _ {6) Ash _
a) Moisture (wi%) 17.10 1) Temp. (Ash Cooler Qut, T) 75
'b) Carbon (W1%) 34.50 | 2) Elemental Analysis .
¢) Hydrogen (wi%) - 3.00 a) Moisture (wi1%) 0.1>
d) Nitrogen (wi%) 0.97 b) Carbon (wi%) 1.7
(2) Boiler Feed Water ' <) Hydrogen (w%) 0.1
~ a) Flow rate (kg/h) 11,300 ._d} Nitrogen (w%) - 0.08
b) Temperature (C) 110 €) Specific heat at 80 C (%) 0.22
c) Pressure (bar) 65.2 | at130 T ()| 023
d) Blectric conductivity 104 tialfCrg - o
{1t Sfem) | o
e)pli(-) 74
(3) Combustion Air .
a) Flow rate (Nm3/h) 4846/4882




Table 7-5 Typical Measurement Data in Steam Turbine Cencrator

1) Inlet Steam . 4) Extracted Steam to Atmosphere
a) Flow rate (kg/h) 9,880 a) Flow rate (kg/h) 2,740
b) Temperature (C) 461 ' b) Temperature (C) 252
c) Pressure (bar) 409 ¢) Pressure (bar) 3.9
2) Extracted Steam (10.5bar) ' e)pH (-) 74
a) Flow rate (kg/h) - 3,750 _ -
b) T empcralufe (C) 325 5) Generated Power (kWh) 700
c) Pressure {bar) 104 6) Rotation (rpm) 1,575
3) Extracted Steam {(4.5bar) . _ 7} Sound (dB) 85-89
a) Flow rate (kg/h) 6,130
~ b) Temperature (T) 276
¢} Pressure {bar) 3.9

792 ATV —RIGA4 217 —%—

‘mx%mﬂﬁxﬂmMﬁ%zivwFé%#ti?tmﬁw%m.ZTHAﬁfﬁe&
RN ABZNAS D, CCTORKIRIY B -F -~ ORENITH D, REMN

7= 4% Table 7-6 IZat9,

- Table7-6  Typical Measuring Data in Afr Heater and Spray Dryer

Air Heater -

Spray Deyer
1) Fuel oil (Heavy oil) 1') Shurry
a) Carbon (wt%) 85.4 a) Flow rate (kg/h) 7,518
* b) Hydrogen (wi%) 11.7 b) Temperature (C) 75
¢) Nitrogen (wi%) < L5 ¢) Water content (wi%) 48.7
d) Sulfur (w1%) 226 | 2)Powder L
&) LIIV (keal/kg) 10,460 a) Flow rate (kg/h) 4,400
) HIRV (keal/kg) 10,760 b) Temperature (T) 65
g) Specific gravity (- ) 0.9489 c) Water content (wi%) 48.7
' H) Viscosity (mm’/s) 2194 | b)Temperature () 48.7
1) Flow rate (kg/h) -367 : | 3)Bxhausi gas '
i) Temperature ) 89 a) O, content (voi%) 19.8
X) Pressure (kg/em®) 25 b) CO, content (vol%) 1,6
2) Atomizing steam ¢) N, content (vol%) 78.6
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a) Temperature {C) 150 d) Temperatore (C) 75
b) Pressure (kg/cm’) 4.2
3) Combuslion air Particle size distribution
a) Flow rate (Nm’/h) 5,830 a) >2mm (g) 4.4
b) Temperature {C) 30 b) 2mm> - >1mm (g) 20.6
4) Quench air ¢) Imm> >0.5nim {g) 199.3
~ a) Flow rate (Nm/h) 16,310 - &) 0.5mm>  >0.15mm (g) 2004
b) Temperature {C) 30 - €) 0.15mm> (g) 232
5) Flue gas |
a) O, conlent (vol%) 17.3
b} CO; content (vol %) 4.2
c) N, conlent (vol%) 78.5

7.93  ANT 3 AL TRICRYT SRR

SO, AXN—¥—lDIZH, A DORBREMDEINTHD, ANT 3 AALTHRCO
AR OBMGE. ThS ORRMENL TR KNI N TV S, chsoldlah
THARRICENITANISNAZRETHD, &mﬂﬁoﬁﬂmmz&mofm%m%

UTDX5K f??'(“ikabfi.o

DL ROR

IR IR 25 Lot
L YU omm:

3y RN

BOAOIHN

1) HlEEEE

1,750 ft/min. = 533.4 nVmin.
(503 -2 x 10)* x 0.785 = 200, 988 mm’

=0, 201 o’
533.4 X 0.201 = 107.2 m"’/min. = 6,432 m’fh

2) HLEOVHYTIY P

) MDA

180 C
- 0.31 keal/m’C
6,432 % 180x 031 = 358,906 kcal/h

ZOBIAW, Y IFA ME 100 kgh BT SN T S, X. SO, 73>
DOBING o A%RBETHHIC, BB A DO BIES Rk

794 AF— AR, Xﬂ"**iﬁ;ﬁﬂlﬂ%&ﬁ&b‘ﬂ?ff)’h*FE!]IIS(S-’X“J‘“A
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7.9.5 AF—ALIvTVAT A

AF— ARFIZE B 500 OAF =AM I v 7O s TH 0, ZNEN0XE
FROANMZEDBRINTHS, HETTR, AF-A LI/, WAL
WEN: ), VA X, BRBEA— &R U R B 2AR LT, AT —
LTy TOREST w2 ESRINE UK EIT o T 5 P8I D Table 9-10
i, AT A4 F—MRENDE L TAF A b Ty TORGIRIE MBI R L
MULETRLTVS, O LKOTFRIZFRT I I, Not in work EERNT 14721
(66.7%) DAF LTy TR AR TR Z AR N,

796 RS AT A
L RFC LR Ty AT A U RS KOOSR A B AR
DT, FNENHHORMERH L. COFWMWE Table 7-7 & Table 7-8 21

BB E AT AN TRLT W S,

" Table 7-7 Heat loss from Main Equipment

' I‘:quipméni Inside Temp Insulation _Thick. Suiface Area Heat Loss
S - (C) -~ (cm) (m?) (kcal/h)
| Steam Boiler | - 434-900 20 128 173,150
Spray Dryer 75-290 20 356 125,320
Air Meater 290 20 41 22,490
Hydrogenator 200 20 30 10,680
Deodorizer 225 20 60 24,470
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Table 7-8 1leat Loss from Steam Line

1) }vj./x Xv-w:/a/ (ﬂﬁ(i) 't‘o)iﬂﬁﬁ';'

LAt

Nante of Line Pipc OD Insulation Thick. Pipe Length Heat Loss
(mm) {cm) (m) (kcal/h)
MP Steam Header (11 bar, 330 C)_to Facilitics
Sulfonation 125 50 160 28,640
Liquid Detergent 80 57 185 22,410
Lab. & Pilot 100 63 240) 31,730
| Deodorizer 80 . 58 S50 6,000
Powder Detergent 100 63 145 19,170
Gil Refinery 100 63 100 14,700
LP Stéam Header (4.5 bar, 250 T) to Facililies
Hydrogenation 100 56 100 10,420
Powder Detergent 100 63 145 14,060 -
Deodorizer 80 57 735 6,660
Liguid Detergent 100 56 240 25,000
Domestic Use 100 56 103 10,940
Sulfonation 125 50 ‘ 160- 21,000
Total {(MP Steam + LP Stéam) 210,720
797 WAHH ﬁwﬁ*h)i

LT, 69®b7/A ZT”VH/EH?TU%o%n%nﬁh&m&%iﬂ
ZORIT Table 7-9 OEBHCHH I, L

Table 7-9 Resulis of Measurement for Transformer Stations

T/SNo.| Rated | Rated | Max., | Min. | Max. Min. '| Power | Power | Power
Phase | kVA |Ampere| Voltage Vo_l(ége Ampere | Ampere| kW factor | = xW
. _ ' (Meas.) | {Calc)
1-A | 1250 { 3125 | 390 | 380 | 80 | 750 | 420 | 097 |479-557
1B 300 | 380 | 800 | 750
1-C 390 | 380 | 850 | 750 .
2.A | 1000 | 2500 | 300 | 380 | 900 | 870 | s10 | 092 |s27-578]
2-B 390 | 380 930 | 920 '
2-C 390 380 930 920




3.A | 1000 | 2500 | 378 378 650 560 210 | 099 [336-421
3-B 370 370 | 640 | 620

3-C 372 372 | 580 | 530

4 | 1685 | 4212 | 10250 | 10250 | 70 70 0.95* | 1181
 5-A | 1600 | 4000 | 390 390 | 1150 | 950 |540-600]0.98-0.99|596-836
5B 390 390 | 1250 | 1100

5.C . | 39 390 | 1050 | 900 _
6-A .| 750 | 1875 | 420 400 | 350 350 | 160 | 088 |183.-224
618 420 400 | 300 | 300

6-C ' 420 | 400 | 350 | 350

2) EHE--F—-ORIE
L EEYCR, DEEROBREEE L TRADBOHS L TH D, £ 1,000 HOT
- - RBAELTNS, T—F—id. ez FRoL SIS, -

1) 10kW BT} 847 &
2} 10kW S <30kW: 98
3) 30KkW S <S0kW: ' 26 &
4)  SOKW S <100kW: 12 &
s) 100kw Blk: 9 £ (At 992 6)

HADE—S = ONT, EHOKENLOEWATHRIEINRS ZAH LIA, € OR
CLE Table 710 TRL TN S, | .

~ Table 7-10_- Results of Measurements on Major Motors

Service R;;teﬂ W] AmperetA Voltage:V | Power faclo'r. Power kW
L (Label Valug) (Load)

" FDF/Boiler. | 110 142 385 0.87 84,2(0,749)
1D¥/Boiler 55 77 387 0.87 44.9(0.816)
ID¥/Spray dryer | 132 153 379 0.86* 86.4(0.655)
Air compressor | -+ 110 166 - 382 - 0.86 94.5(0.859)
NH; compressor 160 223-230 380 0.86 . 126.2(0.789)
- 130.2(0.814)

AR E R
710 THOLFNF—T 11T v b EXRBBR LRV R

MHeraiod, Fio 3O3R Y Az s 5,
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