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" Table 1-1 Investigation Works by EIE

"Olur Project

Ayvali Project

Topographic. Survey
Dam: " 1/1,000
power station 1/1,000

Tailrace. _1/1,000

Geological Investigation

i, Drilling and -
permeability test

© a. Damsite
b. Powerhouse site

c. -Headrace tunnel
' d. Tailrace tunnel

 Seismic prdspecting

f ot
[rm

‘ a. Damsite
b. Power station site
- ¢. Headrace tunnel
d. Tailrace tunnel
iii. Electrical Prospecting

a.  Borrow area

. b. Headrace tunnel

‘Material Test

i.  Impervious core material
ii. Aggregate

Social and Environmental
Aspect

Compensation

20,000 m?
500,000 m?
10 holes 869.6 m
1 holes 30m
4 holes 390 m
{Bahcecik)
3 lines 1,536 m
(spillway)
4 lines 1,240 m
(OPT Site)
3 lines 1,950 m
{Bahgecik)
30 points
{kaledibi)
600 m
{Bahgecik)

12 pits 38.5m
7 pits 13.5 m
Implemented
Implemented

590,000 m?
120,000 m?
10 holes 1,200.2 m
1 hole 70 m
(Anzav)
2 lines 1,210 m
{Access
_tunnel)
3 lines 1,050 m
{Anzav
Dere)
20 points
(Bahgecik)
18 pits 79.2 m
8 pits  17.7 m
Implemented
Implemente
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Turkish Goverument: and Relevant Agency

1) First Stage Preliminary Investigation (November 28 - December 27, 1990)
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Mr, Suheyl_Elbir General Director

+ Design Department

Mr., Nezih Sayan Direcitor
Mr. Eﬁgin Erberik Manager of Reconnaissance Division
Mr. Siikr Karabiber Manager of-Dam and Hydropowexr Plant

Project Division
Mr. Yildirim Varlik Manager of Basin Planning Division

Mr. Necati Kuskonmaz Manager of Run of River Hydropower
' ' : : Plant Division

Mr. Mehmet Gungﬁr. _ Manager of  Electrical and
K ' Mechanical Project Division
Mr: Erdem Ozyurt Manager of Mapping Division
Mr. Yavuz Soyuer : Civil Engiﬁeer (Responsible Eng.)
Miss Hatice Turan . ' Civil Engineer
Mrs. GUl Esiyok Civil Engineer
Ms. Muail# Demirdelen Mechanical Engineer
. Mr. Izzet Solmaz’ : Electrical Engineer

+ Department of Geology and Prilling

Mr. Aydin Kirmacioglu Director

Mr. Orhan Ya@ici Director of Geotechnical Services
Division

Mr. Yuksel Tan Dirsctor of Rock and Soil Mechanics
Division

~ Mr. Osman Demirdg Director of Geophysical Surveying
' Division

Mr. Mahmut Kiris Director of Drilling Division
 Mr. Mustafa Pehlivan - .~ ~  Geoclogical Engineer (Project
: Supervisor)



2)

Mr. Ibrahim Vardar
Mr. Stkru Bay

Mr. Murat Ding

Mrs. Nilgun Pehlivan
Mr. Osman Ceylan

Mr. Veli Demiroflu

Mr. Necati Sarag

Geological Engineer
Geological Engineer
Geological Engiﬁeer:
.Geblogical Enginéér

Geolegical Engineer

' Geophysical Engineer

Geophysical Enginger

» Department of Hydrologiéal Surveys

Mr. Mete Turksoy

Mr. Mehmet Tanrikulu
Mr. Adil Alisik

Mr. Hayaﬁi Hanger
« JICA Experts
Mr. Makoto Sato

Mr. Masashi Yasuda

Manager - of

Director

Hydraulic
Section

Manager of Sedimentation

Section

Hydrologist

Civil Engineer

Electrical Enginéer

TEK (Turkish Electricity Authority)

Ms. Nese Gencyilmaz
Mr. Erdogan Gogen

Mr. Fazilet Ugur

Generation Planning Section

Project

 studies

Transmission Planning Section

Second Stape Preliminary Investigation (April 22 - May 5, 1991)

LIST OF PARTICIPANTS

1E
Mr. Sttheyl Elbir
*+ Design Department

Mr. Nezih Sayan

Mr. Stukrit Karabiber

General Director

Director

Managef of Dam and Hydropower Plant

Project Divisdion: -



Mr. Necatl Kuskonmaz

My . Erdeﬁ Ozyﬁr;

Mi. favuz'sbyﬁér
Miss Hatice Turan
Mrs..éﬁl_Esiyok'

M;. Hakan Kocyigit
Miéé-ﬁlkn Kbéer
Miss Dzlem Kile
Mr;‘ﬁuharrém Aybakir

Mr..Mehmet Glngtc

Mr. Ugurtan Onur

Mr. lzzet Solmaz

Manager of Run of River Hydropower
Plant Division

Ménager of Mapping Division
Civil Engineer (Responsible Eng.)
Civil Engineer

Civil Engineer

Civil Engiheer

Responsible for Environment
Responsibie for Environment
Eiectrical Engineer.

Manager of Electrical & Mechanical
Design Division

Electrical Engineer

Flectrical Engineer

'Departﬁent of Geology and Drilling

Mr. Aydin Kirmacioglu

Mr. Orhan Yagci
Mr. Ydksel Tan
Mr., Osman Demirap

- Mr. Mahmut.Kiris

Mr. Mustafa Pehlivan

Mr. Vedat-Caglayik

Mr. Ibrahim Vardar
Mr. Siikri Bay . -
Mr. Murat Ding

Mrs. Nilgln Pehli&an

Director

Director of Geotechnical Services
Division
Director of Rock and Soil Mechanics
Division

Director of Geophysical Surveying
Division

Director of Drilling Division

Geological - Engineer {Project
Supervisor)

Director of Division of
Reconnaissance and Material
Investigation

Geological Engineer
Geological Engineer
Geological Engineer

Geological Engineer



Mr. Osman Ceylan - Geological Engineer

Mr. Necati Sarag Geophysical Engineer

» Department of Hydrological Surveys

Mr. Mete Tlrksoy Director

Mr. Mehmet Tanrikulu Manager  of - -Hydraulic .. Project
Section ' '

Mr. aAdil Alisik Manager of Sedimentation Studies
Section : : :

Mr. Hayati Hanger : Hydrologist

+ JICA Experts
Mr. Makoto Sato : Civil Engineer

Mr. Masashi Yasuda - Electrical Engineer

33 First Stapge Detailed Investipation (July 14 - August 12 . 1991)

El
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|

Mr. Stheyl Elbir ; General Director
» 'Design Department
Mr. Engin Erberik Manager of Reconnaissance Bivision

Mr. Stkrl Karabiber o Manager of Dam and iHydropower Pant
Project Division

Mr. Yildirim Varlik - ‘Manager of Basin Pléning Division

Mr. Yavuz Soyuer Civil Enginegr'(Respohéible Eng.)
Miss U1kt Xoger ﬁesponéible-fof'Enviroﬁment

Miss Ozlem Kuile ' Responsible fqr.Envirbnment

Mr. Muharrem Aybakir Electricgl'Enginéef. |

Mr, Mehmet Gbnglr Chief of Eléctrical & Mechanical

Design Division - .. -~
Mr. Ufurtan Onur Electrical Enginger

Mr. Izzet Solmaz Electrical Engineer
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. Department. of Geology and Prilling

Mr. Aydin Kirmacioflu
My.. Orhan Yafci
ﬂf} Mustafa Pehlivan

Mr. Necati Sarag
Mr. Ibrahim Vardal

Mrs. Nilgun Pehlivan

Head of Department

Chief . of Geotechnical Services
Division

Geclogical
Supervisor)

Engineern {Project

'Geophysical Engineer

Geological Engineer

Geonlogical Engineer

« Department of Hydrological Surveys

Mr., Mete Turksoy - -

Mr. Mehmet Tanrikulu

" Mr. Hayati Hanger
JICA Expert
*  Mr, Makoto Sato

% . Mr, Masashi Yasuda

Head of Department

Chief- of Hydrological Project
Section

Hydrologist.

Civil Engineer

Electrical Engineer

Second Stage Detailed Investigation (Aupust 26 - September 9, 1991)

EIE

. Depértment'of Geoiogy and Drilling

Mr. Vedat Caglayik
Mr. Yuksel Tan
Mr.., Osman Demirap

Mr. Mahmut Kiris

. Mr. Mustafa Pehlivan

Mr. Murat Ding

Mr; Sikrt Bay

Director of Division of
Reconnaissance and Investigation

Director of Rock and Soil #echanics
Division

Director of Geophysical Surveying
Division

Director of Drilling Division

Geological (Project

Supervisor)

Engineer

Geological Engineer

Geological Engineer
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Mr. Ibrahim Vardar
Mrs. Nilgtn Pehlivan
« Department of Design

Mr. Stikrit Karabiber

JICA Survey Team

Mr., Yozo Fukutake

Embassy of Japan

Mr. Kiyotaka Furusawa
Mr. Shunsuke Otsuka

EPDC Ankars Office

Mr. Hiroshi Okabayashi
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|

Mr. Sttheyl Elbir

* Design Department
Mr. Nezih Savan
Mr . Engin Erberik

Mr. Stkrd Karabiber
Mr. Necati Kuskonmaz
Mr. Mehmet Glngdr
Mr. Yavuz Soyuer
Miss Ulkt Kocger

Miss Ozlen Kiile

"Geological Engineer

Geologieal'Engineer

Manager of Dam and Hydropower Plant
Division =

Geolopist

First Secretary

Second Secretary
General Manager, Civil Ehgineer

General Director

Director
Director of Réconnaissance Division

Manager of Dam and Hydropower Plant
Project Division

Manager of Run: of Rlver Hydropower
Plant Division

Manager of Electro-Mechanical
Divigion

Civil Engineer (Responsible
Engineer)

Engineer, Responsible  for
Environment : '
Engineer, Responsible for

Environment
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«. Department. of Geology and Drilling

.Mr v

Mr.
Mr.
Mr.

M.

Mr.

Mr.

Mrs
'Mr

Mr.

Aydin Kirmacioflu

Orhan Ysgicl .

Yuksel Tan

‘Osman Demiraf

Mahamut Kiris

Vedat Caglayik
Mustafa Pehlivan

Ibrahim Vardar

Siikru Bay

. Mﬁrat‘Ding

Nilghin Pehlivan

JICA Exﬁerts_f._-

Mr., .

Mr.

Makoto Sato

Masashl Yasuda

Director

Director of Geotechnical Services
Division

Director of Rock and Soil Mechanics
Division

Director of Geophysical Surveying
Division

Director of Drilling Division

Director of Reconnaissance and
Material Investigation Division

Geological Engineer {Project
Supervisor)

Geological Engineer
Geologicsl Engineer
Geological Engineer

Geological Engineer

Civil Engineer

Electrical Engineer

Thizrd Stagé Interim Report (November lS - November 29, 1991)

iE

 Mr.

suheyl Elbir

*+ Design Department

Mr.
Mr.

Mr .
' Mr.

Mr.

Nezih Séyan
Engin.Erberik

Sukrt Karabiber
Necati Kuékonmaz

Mehmet Gungdr

General Director

Director
Chief of Reconnaissance Division

Chief of Dam and Hydropower Plant
Project Pivision

Chief of Run of River Hydropower
Plant Division

Chief of Electro-Mechanical Division
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Mr.

Yavuz Soyuer

Miss Ulky Koger

Miss Ozlen Kile

Clvil Engineer (Responsible Enginecer)

Fngineer, Responsible for Environment

Fngineer, Resporisible for Environment

» Department of Geology and Drilling

M1,

Mr .

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Audin Kirmacioflu

Orhan Yafici
Yuksel Tan
Osman Demirag

Mahmut Kiris

Vedat Caglayik = -

Mustafa Péhlivan

Ibrahim Vardar
Stkrii Bay
Murat Ding

Nilgln Pehlivan

JICA Experts

Mr.

Mr,

Makoto Sato

Masashi Yasuda

JICA Burvey Team

Mr .

Mr.

Mr.

Mr.

Mr.

Shigeru Hayashi
Yozo Fukutake
Toshio Tanaks
Joii Tashiro

Masayuki Seino

Embassy of Japan

Mr .

Katsuya Ikeda

Director

Director of Geotechnical

Division

Director of Rock and Séil
Division

Director of Geophysical
Division '

Services
Mechanics

Surveying

Director of Drilling Division

Director of Rec¢onnaissance and
Material Investigation Division .

Geological Enginesr
Supervisor)} '

Geological Engineer
Geological Engineer
Geclogical Enginheer:

Geological Engineer

.Civil.Eﬁgineer

Electrical Engineer

Team Leader-

Geolggiéﬁ |

Electrical Engineer.
Deéignér {Civil-Eﬁgineer)

Planner (Civil Engineer)

Minister
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Mr. Kitotaka Furusawa First Secretary

EPDC_Ankara Qffice

ﬂr. Hiroshi Okabayashi - General Manager

Third Stage.Drafé.Finéilﬁepnft (August 1 - August 15, 1992)
- , . _ _

Mr. Tuncer Tuncéy _ . General Director

_Mf; Vurél.séiéén | | Deputy Genefal Director
» Design Departmeﬁt

‘Mr. Nezih Sayan Director of Design Department

Mr. Sukiu Karabiber : Chief of Dam and Hydropower Plant
: Project Division

Miss Hatice Turan Civil Engineer

+ Department of Geology and Drilling

 Mr. Aydin Kirmacioglu ' Director
Mr. Orhan Yagci Ditector of Geotechnical Services
: ' Division
Mr. Osman Demirag ' Director of Geophysical Surveying
Division
Mr. Mustafa Pehlivan Geological Engineer
Mrs. Nilghn Pehlivan Geological Engineer
Mr. Ibrahim Vardar Geological Engineer

Mr. Sikri Bay Geological Engineer

* Department of Hydrological Surveys

Mr. Mete Turksoy Director

Mr. Hehmet Tanrikulu : Manager of Hydrological Survey
Section

Mr. Hayati Hanger _ derOIOgist

JICA Experts

Mr. Makoto Sato Civil Engineer
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Embassy of Japan

Mr. Yoichi Yamaguchi Ambassador

Mr. Katsuya Ikeda Minister

Mr. Riyotaks Furusawa Eifst Secretgry
Mr. Makoto Sakamoto Setoﬁd.Seéreta;y

Member of JICA

Mr. Hiroto Kamiishi Energy and Minlng Development Study
: Division .
JICA Survey Team

Mr. Shigeru Hayashi Team Leader
Mr. Toshio Tanaka Electrical Engineer
Mr. Masaaki Tanaka Economist
Mr. Osamu Kinouchi s Civil Engineer
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‘Table 2-1

Table 2-1 CEBETOREE R,

Climate in the Main Cities

Selected _— _ :'Altitude. ' Temperature {°C) Average Average

o Regions Above Humidity | Precipi-
-Cities’ ' | Sea (M) | average | Lowest | Highest (2) tation

. (mm}
Istanbul | Mar. 30| 14.0 | -16.1 40.5 75 677.4
Ankara Cent. A B85 11.7 | -26.9 40.0 60 371.6
Izmir | Aegean 25| 7.6 | -8.2 42.7 65 698.0
Adana Medet. 20| " 18.8 | -8.4 45,6 66 641.6
Edirne .Thrace 48 13.5 -22.2- 41.5 70 597.2
Bursa Mar. 100 14,64 | -25.7 42.6 69 705.8
Antalya | Madit' w2 | 18.6 -4.6 4h .6 69 1,064.8
Urfa | A. East A. 547 18.1 | -12.4 46.5 48 467.5
Zonguldak W. Black S. 136 13.5 -8.0 40.5 73 1,223.8
Rize | E. Black S 4] 141 | -7.0 38.2 77 2,323.2
Ven | East A, |  1,725] 6.6 | -28.7 37.5 60 377.0
Agri N. East A. 1,632 6.1 | -43.2 | 38.0 67 52B8.5
Magla | Aegean 646 | 14,9 | -12.6 1.2 61 1.206.4
Erzurum | East A. 1,868 | 7.2 | -35.0 35.0 63 452.8
Sources Genérai‘Directorate of Mafééroldgy

STATISTICAL YEAR Book of Turkey 1989
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19904 RIFEDLA [T 156, 400, 000AT, %%%tﬁﬁmm%mm A1, HEAD
@%¢$¢ﬁﬁ&fhéo%mauww&w%ﬁ&ﬁhmkmm%im.%T%ato'

24 & | | R

P LI OBEOR G, ERERC LD RIS AARETOE LT, RSN
WA BIRAGEEN (OMERTIIBEAN) £&-TWEL L TH B, SH
BT b THATEOREEK L ASIFNC L 5 bDTH B,

19608 I WK FHET (State Planning Organizatidn) Pz EN, 1963%7?\5?{3?5 -
B 5 5 HBOREAE, 1063EM T ERIEL TV 5, ZOBBET
5&_%m\1%%%@2;?~%km;bﬁ$ﬁ%ﬁm5$743&§ﬁb\%%%
s 5 D AT 112 THMP TR L L 5 &5 bOTH B | y

HIREGHE 6 K 5 o 43 (m%~)%%ﬁ¢fﬁéo%4&5&¢ﬁ B (1979~
1983) TH10, 595><109 Te L(1983ﬂ:{ﬁ1§) C’)&ﬁ% USRS, 0/@ﬁﬁﬁ§§%§f@
Lcuvient, JeidTable 2-2 RT &0, B2RE 3 7 OREE S UHER
éﬁ%h?@@%ZWT&&iato_, I e

oI5 » R (1984~1989) ’CﬁiE?ﬁi/a 9 975“:)31@@ GNPR. 5_%%”3}7«
ER3ITable 2-2 IZ7RT L D186, 1% L'C"h\%_o |

X, EEOTHMCLYD 1 AMDOCNPORGLEXE L <, 1990FEDUS Fbrm
X?\%$2%&%Aﬁﬁofméoﬁ&@lA%bGNP%MMg%&R%To

555 ERETH, @ﬁM4BXwWLu%%&¢—z)@&ﬁé%itfb-
5o TOPIRGASEPGTG, REIRU3%C, REMCERETR 27.04%, &
EE{E18.57%. % 15. 209 %% 11.37%. 1$1D$‘” 14, 89/ %G’Jﬂﬂ 12. 93/ :
B TR, ETHGN POMOR 6 LR ES S BHETH s

198319900 B SFRic 513 % BRI Table 2-4 KR T B

PO EOBREHGTEEE, $on > TRIHTNT » TETOBM, KB
ABOUFNE . KTEOHITI, Table 2-5. Table 2-61A BN LS 5B
FHPrTy ?%GDVehicie%ﬁ\ Polyethylene PPVCO(LA S SRBHOMONE L W,
HER &0 TTEMAEA TS & DB T EMTE B '

ML I DREOBERERS & Table 2-TDED TH By



Table 2-2 Gfowth Rates disring Planned Development Period by Sectors

1st Plan | 2nd Plan | 3rd Plan | 1678 | &4th Plan | Sth Plan
Aversge Average . Average  |Average| Average Average
(1963-1967) (196_8»1972) (;973~19_77) {1979-1983)
1. Agriculture
a'.ﬁrge-t;_:;-- 4.2 Y 4.6 4.1 5.3
b. Realisation 3.1 3.5 3.5 2.7 2.2 4.8
2. Industry
a. Ta_tgét o 12.3 12.0 1r.2 8.0 9.9
b. Re_alis_ation‘ l0.8 7.8 9.8 6.6 1.7 7.6
3. Services.
‘b. Realisation| 7.3 7.9 7.9 4.1 2.6 5.3
4. Gross Domestic
Product -
b. Realisation| 6.4 6.8 7.3 4.3 2.3 5.7
5. Gross National
. _P!_:o_du_ct :
a. Target 7.0 7.0 7.9 6.1 8.0 6.3
b, Realisation 6.5 7.1 6.5 2,9 2.1 6,1
Source: EConomic:Reportf(Turkey)-lQQl
' Publication:Nq. 199113
Table 2-3 Per Capital GNP
_Year | 1976 | 1981 { 1986 | 1987 | 1988 | 1989 | 1990
per. | -~ o
Cap}ta 1,020 1,012 1,124{ 1,628"{ 1,690" | 1,947 | 2,595
GNP : .

* As of new series of GNP
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Tab!e 2:5 Production of Major Industrial Commodities

(AT 1968 PRICES)

Unit 1087 1988 1989 1900
MINING o R -
Hard Coal (1) (Th.Tons) 7,084 6,688 6,259 5,604
Lignite (1) (Th.Tons) 46,481 | 39,025 | 51,863 | 45,826
Crude Petroleum (th.Tons} 2,629 2,565 2,877 3,720
MANUFAGTURING ]
Gotton Yarn (2) (Tons) 54,134 | 49,916 | 42,138 | 44,858
Wool Yarn (2) (Tons) 4,523 4,338 | 3,958 4,378
Filtered Cigarette - (Tons) 52,480 55,598 56,450 56,480
Raki & Beer (ML.Lts) - 293 322 375 432
Newsprint (Th.Tons) 159 107 135 166
.Krﬁft Papef_ : (Th.Tons) 112 83 95 103
Sulfuric Acid (2) ' (Th.Tons) 586 732 617 716
Nitrogen Based (Th.Tons} a,062 | 4,018 2,806 3,035
Fertilizers
Phosphate Based (Th.Tons) 3,649 3,822 | 2,796 | 3,175
Fertilizers a . ‘
Polyethyiehe {Tons) 207,722 § 232,515 | 234,032 | 235,599
PVC 5 (Tons) 108,721 | 130,829 | 129,454 | 136,655
LPG (Th.Tons) 603 706 684 692
Naphta {(Th.Tons) 1,512 1,830 1,582 | 1,525
Gasoline (Th.Tons) 2,607 | 2,506 | 2,582 2,855
Motor 0il {Th.Tons) 6,584 6,559 6,170 6,558
Fuel-0il (4,5,6) (Th.Tons) 8,150 | 8,993 8,007| &,263
BottleS'&_Glass Articles | (Th.Tons) 257 312 334 377
Crude Tron (Th.Tons) 4,100 | 4,462 | 3,523 | 4,827
Stegl Ingot (Th.Tons) 7,044 8,008 7,854 9,413
Blistered Copper (Tons) 19,445 | 12,910 | 21,306 18,840
Alumina {Tons) £ 95,236 | 181,662 | 200,560 | 177,915
Cement (Th.Tons) 21,980 | 22,675 23,800 | 24,416
Tractor (No.) 35,995 | 31,327 | 19,602 | 30,799
Automobile (No.) 107,185 | 120,796 | 118,095 | 166,222
Truck (No.) 13,386 | 12,766 | 11,581 | 16,679
Bus and Minibus (No.) 10,597 8,913 8,866 | 14,331
mERGY '
Electric#l Energy (Bil.Kwh) 44.353 | 48.049 52.043 $57.542
VALUE ADDED IN INDUSTRY |
(Bil.T1.) 69.218 [ 71.389 | 73.601 | 80.231

Sources: 8IS-SPO 1-Pithead Production 2-Public sector

-




Table 2-6 Agricultural' Production-Major Crops -

(In thousands of tons).

1990

1987 1988 1989
CERFALS B L
Wheat. 18,900 20,500 16,200 20,000
Barley 6,900 7,500 4,500 7,300
Maize 2,400 2,000 2,000 2,100
PULSES L
Lentils 925 1,040 520 850"
Chick Peas 725 778 683 . 860
Dry Beans 210 211 193 210
INDUSTRIAL CROPS o
Sugar Beet 12,717 11,534 10,929 - 13,986
Cotton 558 673 608 635
Tobacco 182, 214 270 288
OIL SEEDS o
Cotton Seed 892 1,077 972 1,015
Sunflower 1,100 1,150 1,250 . 860
Groundnut 80 60 50 63
FRUITS & NUTS o
Grape & Fig 3,655 3,700 - 3,709 3,800
Citrus Fruits 1,343 1,445 1,445 1}4?O-
Hazelnut 280 403 550 375 |
Apple 1,680 1,950 1,850 1;90of
VALUE ADDED 1IN
AGRICULTURE
(AT 1968 PRICES, 56.234 60.750 54,188

BILLIONS OF TL,)

60.472

Source: SIS 1-1990 Figures are based on third provisional estimate.
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BB 55 LIRS AT AR L THD . 19081 B TRILE, 60X 10° $.
HA22, 3025 107 $ TH9, 342X 10° § DRETH - 7,

2.5 TRIMF-~FRE o U
L D ORI B RIAE I ALK 100, BOOWY & SRR G B ITH 1. 1990 2Tl
£ DRUHBRINT VS, | ' |
hL DL ERE L TR, Z DKADIEM. iﬁb@kﬁ@(%ﬁ@ﬁ
B5HTX10° ton), fke (HIZ, 900><}10B ton) 3’{5?"'77/%73\35%0
LN LIS, FIOBERHE, @Ww%®1~2@&ﬁ&%tﬁkﬁéf\5ﬁ@
KUY 74 1+ Ch Bltb, BEERICERNE T, B REAREICSTH
RTW B, | o | - s |
Table 2-8 121 bALIEICHIF B —0r 4 ¥ —DABE L ERIRRER L Th B0 ©
Tk B E FELINF—FTH Blignites KF AHARL BN OB oS
FLF—RHETEES i bOTENMEDA TSN, BB (Hard Coal)s Natural
Gas, BHOHEDHAIM>THY, W) bHINTHBIHAL TS, HHiz,
Natural GasORMASIIMIREC, < IETTHRAOME. BRERUHZKHREE
imaatmumxsnﬁﬁmﬁagoR\¥5§K§L&eﬁ5ﬁbw:@m#mf
WA XK FIREHA IS 52 05 Wk Natural GasOMAIRIT 3 60
&mbﬂéoﬁA%mgﬁwﬁﬁﬁﬁwbD/7&047/T%éjoj,‘
ﬁAﬁéKFﬂﬁ&U@ﬂﬁtLTFAE#ﬁLT@<T%670L#LE@ﬁ@ﬁ
TRNE DDA SND O & BT & Bbh S,

2 - 10



Table 2-8 Primary Energy Production and Consumption

{Unit: Thousand tons)

‘1985 | 1986 1987 1988 1989
rotal Production 23,355 |24,847 | 27,310 | 28,013 | 27,769
B cdnsumption 40,818 {43,781 | 49,310 | 50,614 | 52,311
Coal 7-Prbduction 2,199 '2,151 ] 2,111 1,946 1,973
: [consumption| 3,839 | 3,979 | 4,567 | 4,885 | 4,687
Lignite Produc;iﬁn 8,212 | 8,949 9,827 8,603 | 10,478
|consumption| 7,033 | 8,879 | 9,189 7,932 § 10,041
Kgbhaztiié Bfoductidn o 225 261 271 268 175
Consumption| 225 261 271 268 170
Natural Gas _Pfodﬁbtion' 62 416 270 90 158
Consumption 62 416 669 1,115 2,878
Petroléum ?rodugtion 2,216 | 2,514 2,762 2,692 3,020
: ' _ '_ ' Consumption 18,134 19,623 22,496 21,967 22,522
Hydraulic. ‘|Production | 2,691 | 2,652 4,159 | 6.467 4,005
Consumption| 2,691 | 2,652 .| 4,159 | 6.467 | 4,005
Geothermal Production ] 10 13 15 14
' |consumption 1 10 13 15 14
Wood Production | 5,210 | 5,271 5,308 5,313 5,345
Consumption| 5,210 | 5,270 | 5,308 | 5,313 | 5,345
Aninal and Production | 2,539 | 2,622 | 2,586 | 2,614 2,580
Vegetable Waste . sumption| 2,538 | 2,622 2,586 2,614 2,580
Impérts of froduction - - - - -
Blectricity {Consumption| 184 67 49 33 48
Other - “|Production - 1 3 5 21
Consumption . 1 3 5 21

Soufce: Ministfy of Energy and Natural Resources
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Table 2-¢ Distribution of Electrical Energy Generation of Turkey -
aover Primary Power Resources

Hard Coal { Lignite 0il Othe_r. (1) | Hydraulic _ Total
Years _ I Products Fuels - | . o
(1) (x () ] (7). (). Gwh
1980 3.9 21.7 25.0 0.6 | 48.8 23,275
1981 3.6 21.3 ©23.56 0.4 51.1 24,673
1982 3. 20,8 | 22.8 - 53,4 26,552
1983 2.9 28.5 27.1 - 41.5 27,347,
1984 2.3 30.7 23.0 0.1 43.9 130,613
1985 2.1 41.8 20.7 0.2 35.2 34,219
1986 1.9 47.0 17.6 3.5 28,9 39,695 .
1987 | 1.6 38,4 12.4 5.8 42.0 44,353
1088 0.7 25.3 6.9 6.8 60.3 48,049
1989 0.5 38,3 8.2 18.4 34,5 52,043
1} Generations provided until 1981 th'rough ‘the utilization of fuels such -

as wood, husk, furnace gas, coke gas etc. _
Generation in 1984 was provided only from geothermal resources whereas,
from 1985 onwards, it was provided from geothermal and natural gas -

resources,

X L TEAAAI9914E 8 B ek L 7 ReBO B kiéH%EK@hH%
Bt Fr, O MR, %Me%NKW?ﬁ@Tﬁéoumﬁkﬁéhf
WAKD LlSQSE’C@?kﬁ — K113 ﬁ%;ﬁﬁﬂ)ﬁbﬁﬂ,ti tité’ﬁ‘ﬁ{) 50’('35 %, L?b\ L D
fﬁbﬁfzb?&iié’ﬂ%ﬂkJ:ﬂ&ﬂ(){)()&k 1354 : 46, ZOOSEL 6*59 41&53’?*13 . IuﬁEﬁ‘C’ _
K F1~ DHEEHERDHE 15T | | |

VA AR KAUL Lignite KADFIHO TS 1A Lz, KRN ZDH
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At & BFABARICHINT 5 & 3 THX LTV B KRS XHIBHICTTES

AitE LTS - TV Ao

able 9-10°  10OEESR IS B B H D B RS TR

 Table 210 Composition of Generating Facility in 1695
S SR 5 Composiﬁion of Percentage of
Capacity | Percentage Thermal and Hydro Imported Fuel
(M) (%)
(%) (2)
Hydro-eleéctric | 10,881.0 49.65 Hydro 49 .65
ignit . 6,077.3 27.73
Lignite : : Domestic 78.94
Hard Coal 326.4 ©1.49
Geothermal 15.0 10,07
: : _ Thermal 50.35
Natural Gas 2,555.4 11.66
Heavy 0il 1,890.9 .7.72 Import 21.06
Diesel 368.1 1.68
. Total 21,914.1 160 180 160
2.6 EH. BIE

P aEROERFEE LT, 8l S8, #E B M T4 B 5,

P & ELE A G CHIEBAY5S, 915kn(1987) Ty ) BRUAHEINTL B,
5 S 2T AOBACR S EBRBEE R LTV 2OMMIETHD | 8T HIRE
%§®$%\ﬁ%®m%%ﬁbfméa

HIRRANR, RFEATTHL 013,670 BUBNTHY, ZORHRALTH
Bo BHOKILEIX10, 186knT, 5 BAKIHS, 439kn(> BELLATIN), KL TATkn (S
BEYLT2) T Bo |
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Table 4-1

Development of Installed Capacity

_ : of-Turkey and TEK (MW)
S TURKEY RE E TEK IR
[YEARS THERMAL HYDRAULIC 'TOTAL INCREASEY% THERMAL HYDRAULIC TOTAL INCREASEY% |
1979 2987.9  2130.8 " 5118.7 2178.8  1872.0  4050.8 -
1980 - 2987.9 213.08 51187 0.0  2178.8  1872,0 4050.8 0.0
1981 3181.3  2356.3 5537.6 - 8.2 2344.7  2097.5  4442.2 9.7
1982 35563 3082.3 66386 199 27197 2823.5 5643.2  24.8
1983  3695.8 . 3239.3 6935, 1 4.5 29376 2998.5 5936, 1 7.1
1984 '4584,3 3874.8 84591 220  3542.9 3644.2 TIBT.1 2Ll
1085 5244.3  3874.8- 91191 7.8 4147.9 36442 77921 8.4
1986 6235.2  3877.5 101127  10.9 5141,8  3644.2  B786.0 12.8
1987 74803 5003.3 12492.6 23,5  6290.9  4720.1 110110  25.3
1988 8200.8  6218.3 14518.1 16,2  7046.4 59354 1298L.5 17.9
1989 9208.4 - 6597.3 15805.7 8.9 7939.0 . 6298.1 14237.1 9.7
1990 9550.8 .Gm43'1&n51' 3.2 - 8261.7  6465.1 147268 8. 4

&)TEKW&@#UzkwﬁW

Tabke 4-2 Turkey s Development of Generat:on(GWh)

IYEARS

THERQAL

“FYDRAUL

IC  TOTAL

IMPORT  GROSS SUPPLY

INCREASEY% INCREASEY |
1979 ~ | 22522 - 1044 123566 -
1980 11927 11348 23275 3.3 1341 24616 4.5
1981 12057 12616 24673 6.0 1616 26289 6. 8
1982 . 12385 14167 26552 1.6 1773 28325 (A
1983 16004 11343 27347 8.0 2221 29568 4.4
1984 17187 13426 30613 11.9 2653 33266 125
1985 - 29174 1204 34219 118 2142 36361 9.3
1986 . 27822 11873 39695  16.0 777 40472 11. 3
1987 25735 18618 44353 1L.7 572 44925 1.0
1988 19099 28950 48049 8.3 372 48430 7.8
1989 34103 17940 52043 8.3 559 52602 8.6
1990 34395 23148 57543 10.6 176 56812 8.0

@)TEKW&@TUV%»@M
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Table 4-3 Destribution of Electrical Eﬁergy Generation in 1690
Turkey and TEK QOver P__rima_ry Power Resoqrces{_ﬁﬁh)

TEK' S NON-TEK TURKEY'S = RATIO OVER TOTAL

RESOURCES ~  GEMERATION  GENERATION ~  GENERATION GENERATION
HARD COAL 563, 6 osTE 620.8 L1
LIGNITE 19241, 1 N9.4 195605 o
Ol PRODUCTS 622, 39195 L6 6.9
VORAULIC -~ 22156. 1 S oeL6 . e3dTT . 402
GROTHERMAL 80.1 I
NATURAL GAS 10191, 2 . L1 . 10192.3 - R
T0TAL 528542 1688.8 57543 . 100.0

) T EKAEROA ) S L8 | B

TEK" S Generation _ ngnlt.e L

, | 'Hydr.auli‘c.i
NON-TEK Generation % .

N | B S
Q,’Naturai'ﬁas . Geothermal

) Hard Coal

Fig. 4-1 Distribution of'Electrical-EnergY:Generatfon:of Turkéy

and TEK Over Primary Power Resourcs



'hw:fm\&umNésa@&ﬁ%%M%ﬁﬁﬁm%ofﬁb\%mm%mmmﬁb
THBe | |
ﬁféﬁ%uﬂj&:fiﬁ %?J?ﬂét (General Directorate of Blectrical
Power Resouces Sutvey and Develo-
. o pment Administration = RIR)
JKHSEBFROME. AT R ARIF General Directorate of fydraulic
- o Works = DSI) -
o 7kj7%’§ﬁﬁ®@§x {%'f b}b:}‘%:b (ka13h Blectricity Authority= TEK)
K FEHREROM, W -
ERRHORE, 5

5k, EIRETEKREBS b i A+ —KAKHE MON: Winistry of

. Ener'gyanlzd".bl'atural ._Res_t_)urces) ODEETIHBH. DS | RARERHEY (
_._Miniét’ry of Public War"}'cs:. and Resetlle.ment‘)d)ﬁ‘ﬁ%‘é‘&') %o
 WHERR—BAE 5D 30 KBAREYORETS D, PLIBAF (TEK)
| REDEEINTCOB, |
 WAEET (B1E) BRAMRIE: TOMEEIN L TEY . SRORNTEE
FHLT. BSOS, BRI DORIHIBOBS - RE2T 5,

KR (DS 1) WA, FOMARER L, SOKHE. B, Sk, KK, T
WIS & D1 b OBBORE W L OSER, 1S UMUK IR ORBERY L T 3,
e N ﬂﬁ%’%@%ﬁl%ﬁ:vmf;ﬁﬁﬁﬁ%ﬂ%b\bDS I RBTITO)BALH 5,

AIEAF (TEK) Gy KAy BEFARGHS £ OO - R
‘DSI#@ ?5%ﬁ%§ﬁ®ﬁ?@ﬁ%ﬁ%?é mmﬁﬁﬁbw:@éﬁﬁ 1310
%/wTEkabﬁﬁénT%O B b D19 HAHREIT & o IRARI & > O
FahTLB,

BEFOREFRR. T E KRBT oS8, T EKAa LA
IFHERDE S Mk, & 5\ —IRIHETM OB A, # R AN 5 Mo = e b
3o CHSSTHEOMBRENG, B ICEIT 385 bb V. HHEOMBEOBEN
& RS OHAILIC R REDEEY Hh TV 5,



43 BHHBBHORK
(1) BHBHAEMOBIR
MV 54 B 10MREL o KCHSETR R, 19904FIRZE, 9, 390. Wb D | % D88, 4
%E%t%&%&m%ﬁﬂﬁ%ﬁbfhégkﬁ%%mmﬁ%%TwwiéE%?Q

Table 4-4 Outline of TEK's Thermal Power Plants Over.10HH (1990) :=

COMMISSIONING  INSTALLED CAPACITY  GROSS GENERATION

POWER PLANTS | S (Million kWh)
DATE ~ (MW)END OF 1990  ACTUAL  CAPACITY
AMsin-Bibistan(iignite) 23. 5. 1984 1360.0 4997 9520
Cayirhan{lignite) 1.6.1987 3000 - 1331 2100
_Seyitomer(Lignite) 6.3. 1973 600. ¢ 2502 - 4200
“Soma AlLignite) 24.7.1957 4.0 308 320
Soma B(Lignite) e 29.9.1981 - 6600 - 3279 ... 4620
Tunghilek AtB(Lignite) 15.4.1956 429.0 1244 - 3000
_Yatagan(Lignite) 20.10.1982 C630.0 2027 4410
Yenikoy(Lignite) 17.9. 1986 420, 0 2136 2940
_Anbarli(Fuel-0iD) 0. 1. 1967 . 630.0 618 4400
“Hopa (Fuel-0iD T 2011073 50.0 . 1. 200
_Aliaga (TiCom. Cycle(Diesel 0iD) 2.9. 1975 180.0 1 -
Degerleri ' 54,2 — 993
_Bngil-Van GT(Diesel 0il) ' 4.2, 1977 . S 1500 e T
Sevdisehir 6T(Diesel 0il) . 15. 2. 1972 _1s.0 - 1 =
Hamitabat+Com. Cycle. (Natural Gas) 23.11.1985 - 12000 7453 - 8400 .
_Anbarli (Natural Gas) 9. 8. 1988 - 1178.2 2738 8240
Kangal 1-2{Lignite) 22,12.1989 300.0 517 - 2100
Y. Catalagzi B-1(Hard Coal) 26. 7. 1989 150.0 - 415 1050

TOTAL | | ' 8305.4 30698 56493

&) TEK{ER DA Y P+ B




(2) AKkHFEEH
Wb szt B LOMMELED K HISEmAT I, 19904 RIBTERL, 6, 730. 3T H D £ D95, 8%1c
d 1o 56, 447, NI TBRAHTA LTV 5o Table 4-5iTEK DK FBHT DILEE TR

| fTabfe;4*5 Outline of TEKfs_Hydropower Plants Over 10MK (1990)

COMMISSIONING INSTALLED CAPACITY GENERATION CAPACITY

POWER PLANTS © S - (Willion kih)
T DATE (WWEND OF 1990  AVERAGE  FIRM
Almus (Dam) 20.9. 1966 _21.0 100 30
Altinkava(Dam) 9. 12. 1987 700.0 1632 1236
Aslantas(Dam) -711.5.1984 138. 0 569 360
Demi rkopr it (Dam) 14. 5. 1960 69. ¢ 190 8
Gokeekayd(Dam) 2.11.1973 278. 4 562 460
Hasan Ugurlu(Dam) 2.12. 1979 500. 0 1217 820
Hirfanli{Pam) 8.1, 1979 128.0 - 400 178
Karakaya(Dam) - 6.3, 1990 1800. 0 7354 6800
Keban(Dam) = 25.2.1974 1330.0 6000 5820
Kemer (Dam) 25. 10, 1958 48,0 135 62
Kesikkoprii(Dam) 27, 2. 1967 76. 0 250 110
“Koklice(Dam) 10. 10,1988 90.0 588 577
Oymapinar{Dam) 16. 1. 1984 540, 0 1620 482
H. Polatkan Sarlyar(Dam) 24. 10, 1956 160, & 400 328
Suaat Ugurlu(Dam): ' 20. 10. 1982 46.0 213 206
Cildir(Natural lake) 14, 11. 1975 15. 4 30 26
- Hazari(Natural lake) 20. 10,1957 20.1 128 16
Hazar2(Natural lake) 20. 10, 1957 10,0 64 8
Kilickaya = ' 124. 0 332 271
Kovada? (Natural lake) - 30.6. 1971 51.2 220 121
Tortum{Natural lake) 14. 5. 1960 26.2 85 85
Karacabren - - 32.0 142 84
Cag-Cag(Rivers) - 28..6. 1968 14. 4 42 42
Dogankent A+B(R1vers) 24. 4. 1971 70. 8 314 62
Tercan _ : : 5.0 30 18
Goksu(Rivers) '. 1959 10. 8 65 58
Thizder Rivers) 11.5. 1961 160t 100 65
Kapulukaya(Dam) 11. 3, 1989 54.0 160 150
Digerleri 58.5 214.5 179.5
TOTAL 6447.9 23246.5 18738.5
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(3) RECEEFM
T E K OREEBRMOWIEE Table 4-6 1RF

Table 4-6  Outline of TEK's Transmission
and Distribution System (1990)

_ TRANSFORMER - TRANSMISSION AND
DENTERS DISTRIBUTION LINES
Tension | 'Sut;stat.ion Trénsfbr-— ' Capédity | Power. Ling -}
(Kv) - Centers°  mers (WA)Length(km)
380 WV ) ~ 58 9060.0 77874 .
w0k -2 2 330. 0 AT
154 kv B 284 540 19953,0 16T
66 kV | 42 - 150 1340.0 - 18460
Transmission Line Total 348 - 750 30683. 28632. 6
Distribution line Total _ o : one A
(3.5 KV and below) - 96157 238365 154262.4
Grand Total & 97657 852025 482895.0

Note: Village electrification power line and transformers inclusive.
) TERAEROA Y &+ LB
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Tablé'4—7 -Déiﬁand/Sﬁbey‘Baiance. Plant Factor,

in Turkish Power System

Load Factor

&%ﬁﬁ%

Gross | Installed | Hourly Annual Annual
Year | Energy - Capacity | Peak Plant Load
_ Production Load Factor Factor
(GWh) (M) (MW (%) ( %)
1979 29521, 9 5118. 7 3543. 6 69, 2 72.5
1980 | 23275.4 5118.7 3772. 1 73,7 70.4
1981 24672, 8 5537.6 | 3872.6 69,9 2.7
1982 26551. 5 6638.6 | 4308.2 64.9 70. 1
© 1983 27346.8 6935, 1 4419.0 63. 7 70, 6
11984 30613, 5 8459.1 | 5108.3 60. 4 68. 2
1985 34218.9 |  9119.1 5409.9 50. 3 72,2
1986 39694. 8 10112, 7 6340. 5 62,7 71.5
1987 44852.9 12492.6° | 173120 58,5 69. 2
1988 148048. 8 14518.1 | 7613.0 52, 4 72.0
11989 52043.2 | 15805, 7 | 8499.0 53,8 70,0
e 1
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Table 4-8 TEK' s Energy Balance - Sheet and Salos

i " 1088 1080 INCREASE
ENERGY BALANCE - SHET AND SALES s %
“GROSS GENERATION 43,013,565 47,454,083 10.3
POWER PLANT INTERNAL CONSUMPTION 1,972,674 2,824,044 43,2
NET GENERATION ] 41,040,891 44,630,039 8.7
_COMPENSATOR CONSUMPTION 44, 025 46,977 8.7
PURCHASED ENERGY 715,602 766,100 7.8
_POWER SUPPLIED TO THE NETWORK 41,712,468 45,351,162 8.7
o INTERNAL CONSUMPTION 50,000 - 204,936 309.9
_f?fff“lss{ON NETWORR ~ossrs 1,966,591 1,339,111 -3L.9
POWER SOLD BY THE GENERATION-TRANSMISSION ENT. 39,695,877 _ 43,807,115 10.4
1. SOLD DIRECTLY TO THE CUSTOMER 4,824,377 5,578,305 15.6
2.50LD TO POWER DISTRIBUTION ENTERPRISE 34,871,500 38,228,810 9.6
_POWER PURCHASED BY DIST, ENT. FROM NON-TEK UTILITIBS 1. 544,575 1,897,077 9.9
_TOTAL _POWER PURCHASED BY DiSTN. ENTERPRISES 36,416,075 30,925,887 0.6
“DISTRIBUTION NETWORK LOSSES 4,453,455 4,445,813 -0.2
POWER SOLD BY DIiSTRIBUTIOON ENTERPRISES 31,962,620  3.548.074 110
NET _CONSOLIDATED SALES 36,786,997 _ 39,863,683 8.4
7)) TEKEROA U OF LB e :
Table 4-9 Distribution of Power Qutput
During Peak Demand in 1989
TEK'S POWER  NON-TEK PONER TOTAL  INPUT SOURCES
| PLANTS(MN) ~ PLANTS(MW)  (MW)  TO THE PEAK(MK)
Power Plants with Dam ~ 4199.4 20.5 - 42289 49, 4
Natural Lake & River  184.0 1109 294. 9 35
Fuet-0il 0.0 397.5 397.5 e
Hard Coal 120.0 9.5 129.5 1.5
Lignite 2570.0 - . 1.6 2571. 6 30. 1
Natural Gas 426, 0 - 926,0 0.8
Geathermal 7.0 - 7.0 0.0
Supplied from U.S.S. R - 0.0 0.0 00
Diesel 0il 0.0 0.9 09 00
TOTAL 8006. 4 549. 9 8556, 3 100. 0
Input % 93.6 6.4 - -

Power cut & restriction — -

i) TEKFERR DA U O+ LB
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5.1.1  EAMBOREY |

19794E~1980%E 1, HoWA ANy s vy c:&%%%ﬁoi{ﬁia%m}“& —RIMNZ 21 > 2
_ﬁ&&f&ﬁ_fb‘%'ﬁ@@\ 1984&522%\ MLoZBRaEicBERbLTE 03, 1984
IR, BERRRRI. 5RELEEMEEL TH . HICI0B6F IS 2%, 19874
6,89 EBOREE B> T\ B, ZABHT, BAREREEREMOTHD,
w%ﬁ&%aﬁ?ﬂfﬁ2ﬁ§®@0$%ﬁﬁbfm6u

GDP Record and Forecast

__Periods Annual GDP_Growth (%)

1985 - 1990 - 6.5
1990 - 1995 6.8
1995 - 2000 6.2
2000 - 2010 6.3

:@ﬁ\Au®@3$m;mm¢ﬁ@&¥mu%nif@as%ﬁmezo%@mF
o tahi, 1980ERITA - TH S, B, o LA NIcRED 554 3,

Population Forecast

Year _Ritlion
1990 96.6
1995 63.2
2000 70. 4
2010 85. 1

5.1.2 MLaTALLATHAENEERTE

(1) ARSI (1991~1995)

199U L ATER B 1991F~ 19956 O IBRISH I S L e, K HSBTROH]
DEHE TR s & KAEDIBEI DT, BAOTH T V2 - R 7 4 W3S
NTHY. £OERE%E Table 5-1 HXU Table 5-2 1KY



() EMIBERETEE (1990~2010) |

19914F | TBR 43983 U fc amooeMimBEasas oo A 19904 5201045 3 C
DEMBABBIEND D, TR LI LWENEHBEMECH S, JNE Table
5-3 WRT, COBMBMEIL. N L IBED I~an_a)%:uﬁ:;b#fwobqn%%%ﬁé‘a"f%’s
FobI LR LA« RAGEAR LD EHES N bOLFTH B,
BINBERAITC &5 & . BOBER0I06 & THETIE, 5% (HHR) OBR
THOBLOEFRLTHY, Fio, BIMATIHEPR L SUMITT 2 & LTS
DT, THRISINEDIG BAR) Mo 1995 R 18% & ARITHD Lick, 20%
EE-TTBEIE LD, .(Fig. 5-2 B Table 5~2 2R E
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Table 51 Middle Term Power Development Pragram (1)

- Dry Year Case -
1991 1992 1993 1994 1995

Generétion _
Thermal Power . (MW) 9,923 10,463 10,883 10,883 | 11,033
:  Energy (GWh) 62,923 65,418 68,225 70,718 { 71,556
Hydraulic . Dower (MW) 7,159 8,557 9,782 10,777 | 10,881
" Energy (GWh) 19,754 23,795 27,648 29,084 29,658
Total ~ : Power (MW) 17,082 19,020 20,665 21,660 | 21,914
' Energy (GWh) 82,677 | 89,213 95,873 99,802 | 101,214
| Demand . Power (MW) 10,225 11,255 12,390 13,635 | 15,005
'  Energy (GWh) . 63,357 { . 69,735 76,754 84,480 | 92,984
Reserve - * power . (MW) 6,857 7,765 8,275 8,025 6,909
Energy (GWh) 19,320 19,478 19,119 15,322 8,230
_'Reser{ré E Power () 67 69 67 59 46
Energy (1) 30 28 25- 18 9
“Imports Energy (GWh) 505 1,505 1,600 1,600 | 1,600
Exports. Energy (GWh) 125 125 100 100 100

| Domestic Supply

Energy (GWh) 83,087 90,593 97,373 | 101,302 | 102,714
Reserve Energy  (GWh) 19,700 20,858 20,619 16,822 9,730
[ Reserve ' Energy (%) 31 30 27 20 10




“Table 5-2 Middle Term Power Development Program (2)
- Average Water Year Case -

1991 1992 1993 1994 1995
Generation

Thermal Power (MW) 9,923 1 10,463 10,883 | 10,883 | 11,033:
Energy (GWh} 62,923 | 65,418 68,225 . 70,718 | 71,556
Hydraulic  Power (MW) 7,159 | . 8,557 9,782 .. 10,777 | 10,881
- Energy (GWh) 25,192 29,826 35,030 37,483 | 38,534,
Total Power (MW) 17,082 ] 19,020 |  20,665| 21,660 | 21,914
Energy (GWh) 88,115 95,224 {103,255 | - 108,201 | 110,090
Demand Power (MW) 10,225 11,255 124,390 '13._635. 15.005‘:
Fnergy (GWh) 63,357 69,735 76,754 | 84,480 | 92,984
Reserve Power  (MW) 6,857 7,765 8,275 8,025 6,909
Energy {GWh) 24,758 25,509 26,501 23,7211 17,106
Reserve Power (%) 67 69 67 59 56
Energy (1) 39 37 35 28 18
Imports Energy (GWh) 505 1,505 1,600 1,600 1,600
Exports Energy (GWh) 125 125 100 100 100

Domestic Supply
Energy (GWh) 88,495 96,624 104,755 |- 109,701 | 111,590
Reserve Energy (GWh) 25,138 26,889 28,001 | ..25,221 | 18,606
1 Reserve Energy (%) 40 39 36 30 20

5 -~ 4



Table 5-3 Load Forecast by TEK

Point Power Power Increase Energy Energy
Years (M) (1) (GWh) Inc(rze)ase
1990° 9,340 - 57,563 ]
1991 10,225 9 63,357 10
1992 11,255 10 69,735 10
1093 12,390 10 76,754 10
1994 - 13,635 10 84,480 10
1995 15,005 10 92,984 10
1996 16,235 8 100,800 8
1097 17,600 8 109,274 8
11998 19,080 8 118,460 8
1999 20,685 8 128,418 8
2000 22,435 8 139,213 8
2001 24,765 . 10 150,717 8
2002 26,815 8 163,171 8
2003 29,030 8 176,655 8
2004 31,430 8 191,252 8
2005 34,025 8 207,056 8
2006 36,840 8 224,166 8
2007 39,880 8 242,690 8
2008 43,175 8 262,745 8
2009 46,745 8 284,457 8
2010 .~ 50,600 8 307,963 3
Avefage - 8.55 - 8.

c.f: TEK table
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Annual Energy Balance (1990 — 2010 ; Turkey)
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10004 6, 5TIMW 24, 3Twh/y
19054F 12, 179MW 42, 9TWh/y
20004 18, 287MW 62. 2T%h/y
20054 24, 014M¥ 80. 3TWh/y
20104E 27, S86MW 93. 2TWh/y

RO KBRS D HEFIC O 5 1B A0 T, FRiE oA
@A YT H v LRADEDHH D, FUB000F LIRS O W TIREEENE W & EED

g RAUAM

(3) ABRKHRE

BN RET . BN EE R CRAORI TS 55, 20I0MELBVTHE
AR E DR AW B & &1 - TN B, AE TOIELE i L. BRAHOM
SERODE ORI NTED . EONEERN AN LIEFHRETED BT L1 -
T B OHSEOTE & LEOHE & DRADHEETH 3, OB, BRI
B TR E o B LBABK I LD LEEEAEL 155 SiRET 2 L0
LR AN B, BECBY ABEKN ORI TRORET RO BLE L IRROED T
5%

19904F 4, 898MW 22, 4TWh/y
19955F 6, 061MW 35. 5TWh/y
20005 7. 976MW 47. 1TWh/y
20054 10, 181MW 60. 4TWh/y
20104 12, O73MW 71. 8TWh/y

4) BMARKHRE

BARKAZ. 199441 BOTK NS EERIMd 2 DR B DI, 2000£E12i34, 088MW
v 2010GEITI3LS, 00OMWE TP T L L LT > TW S, LIchi-CL RO~ ZABHE
TOMARK A EBRANE UTRFARENRZ G-I E Tl TCH 5, JOH
ABKITIZo>WTIE, BOT AR TR INS Z & CHW I TED ., JOREVIRT
BHCRE (HET 5 &5, BIECKEY 2MARXKNORBHIRUREEBHRD
Sl URIROBEYTH 5,

19904F OMW 00 TWh/y
19954F 1, 190MW 7. TTWh/y
20004F 4, 088MW 26. 6TWh/y
20054 8, THaMW 56. 9TWh/y
20104F 14, 066MY 91. ATWh/y
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Fig. 6-2 Existing Precipitation Data
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Table 6-1 Monthly Temperature at Qltu
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Table 6-2 Monthly Precipitation at Meteorological Station

; mim)
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Noy
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Jan- Fcb Har Apr
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841
87
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1958--' 89

Olur”

------

------

........

------

LIS OO 0N S LI &
LD [~ LD D D 1D
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00 WD e b= LD LD
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------

.......

.....

89

- 1966--" 82

lllllll

© 1959~

1954
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20.0 200 27.3 46.2 67.2 51.9 34.9 27.3 20.3 3.2 28.2

89
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Fig. 6-4 Monthly Precipitation at Meteorological Station



Table 6-3  Monthly Maximum Snow Uepths

tUﬂit:

cR)
Station Period EL Jan Feb Mar Apr May Jun Jul Aug Sep Oct 'No_v “Pec Max,
OLUR 1955-85 1,306 45 70 38 8 3 M 14 11
SENKAYA 1963-89 1,850 56 68 45 - 286 7 {C } 6. . 68
OLTU 1950-89 1,27 46 61 34 11 3{} 2T 6l
NARMAN  1959-83 1.700 - 28 39 M 19 ' .:5 35 30_' 39
UZUNDERE 1969-89 1,300 22 26 15 _ 2_ _ S § 2 - 20
TORTUM  1954-89 1,602 53 95 45 21 _ 5_ it 48 32 i 95
Ave, 2 60 3 15_ b 9 oD 38 51
Table 6-4 Monthly Maximum Wind Velocity
. , (Unit: n/s)

Station Period E.L  Jan  Feb War Apr MNay Jun. Jul Aug | Sep Oct Nbv_ Dec  Max..
0LTY 1960~ 891,275 18.9 18.9 189 9250 22.6 225 95.7 22. 0 2'30 18.9 15.7 i8.9 25.7
_ SF WSKF  WSW  ¥SE ¥ WY ¥ ESE WY . o N BN | ¥

TORTUY 1967 891,602 21.0 17.6 156 16.2 19.2 19.0 14.6 15.3 .M..'U 13.0:'. 15.1 17.0 2L @
§ S S ¥ SE WK M M SE SY S N S

ARTYIN  1961-"62 597 21.9221 21.8 21.4 18.8 2L.§ 1.8 16.017.5 4.4 24.2 23.0 24.2
1964~ 89 SE SSE  N¥ NNV ¥ SSF NF _ INI_ N¥ N NP SE L

BAYBURT 1867 891, 550 2.8 210 214 247 280 99.% 21.3 211 °2b.4 229 231 30.0 30.0
SSE ¥ ok F SSY ¥ SE S¥ ESK  ¥sw SE SE SE

¥ax, 27.8 2?.‘1' 21.4 25.0 28.0 29.5 95.7 922.0 95.4 229 24.2 30.¢ 30,0
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‘Station : | Observation Period (Years) Nage
No.  River - | 1940 1950 1960 1970 1980 1990
g | 01234567890123456789012345678901234567890123456789012

2302 EIE Tortum | - | CALT44.8  Tev,Kop

2303 EIE Tortum | | — | CAL548.4  Azort

9309 EIE Oltu | | S —— . CA 4.803.6  Tivasor

2311 BIE Tortunm | | et—— | CAL457.2 Dikkale

2313 BIE Oltu R a0 CA4870  Gulpasa Gollu

9314 BIE Tortum |  CA 1,965.2 L — Catak kop

2319 EIE Tortua CA 1,824 —_— | Uluboga

2323 EIE Oltu |  CA 6,854 : § § . Ishen Kop

2324 EIE Oltu CA 1,500 - L 0ltu

9325 BIE Oltu | A L,762 | . Asagi kuslu
2329 EIE Oitu | - CA 3,538.8 (Olur St) | e Coskunlar

23-13DST 01 tu CA 6,933 — : . Ishan

23-170ST Tortum | - CA 2,003.4 — Catac

23-21DST 0ltu CA 1,822 —_ Yol Boyu

23-29DSI 01tu CA 3,522 (Olur Sty ==mm : . Saclioglu

23-23DSI _(]:lt:u _ - CA 1,183 , Kesik Kop

23-24DSI Oltu CA 4,546  (Ayvali St) | . Ayvali

23-26DSI Tortun cA 110 ' e’ lizunkavak

Fig. 6-5° Existing Stream Gauging Station
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19836E10H ~19844F 95 : No2320 %
19854F TH~19854 9 : [8lL:

19864E 54 B
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Damsite Applied Station Period (Yeafs) - C,A(kmz)
Applied 6.5 | 1940 1850 1960 1870 1980 LT S
01234567850123456785012345678901234567890123456789012

Ayvali ; : : : . _

No. 2302 | : il L
No.2328 | L ——— HE R
No.2322| N

© No.23-24] | e 460

No.2329 | o= — | 353
Olur | : f " : 5

No.2302 | Y |Tortus R

No.2323 | e i ol R
© No.23-22{ - - Joiur
No.23-24] L e - ot R
© No.2329 | ] et | Oltu B

Note ; ———— Using in Rébort_1984
Using in JICA1931

© Located near Dam site

Fig. 66 Applied G.S for Calculation of Natural Fiow at Damsites -

6.22 BWHAH&E ‘

RGO Y LS EE (Ayvali dame site=No.23-24 G. S, _ol'ur dame site=
N02329 G. 8) BEMIZ M7z - TOHEHIRDED TH Do R

1940&"—105ck101976’!%“:9}5!&‘60)N0.23—2405ﬁ§§€i [Engineet ing Hydrology Reportl

L IR R0230245 X UNo2323 MRS L D IRE LTze |

LogY (N02323) =0.880 X Log X (No2302) +0.7036 .,; (1941~1963)

Y (W23-24) —0.785 % { (No2323) —9.94
C i YBLUX AR (10° d=MN) TH3,
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1940/55_10}53 otb 19764E 9 A £ CoNo23200 R I3Fig, A-2-1 (2), (b) 1R No2323%
iﬁéa: L_f:#ﬂ@éﬁé‘i{é’é&E%J‘EODNO.%‘-M(E No2320MHIBEBER (B, Fig. A-2-2 (2) & T
KDL L,
Y '(No.észg_) -'%o:.a"x X (No23-24)

Coic, YBXUX@BHUR MO0 THB, 7o, 197610/ L0004 0 F &
 Ne23-242 No2B20MBIC o T 1 4 DB E 4 B £77 L. KIAEIN023-20
 CNoRIO BB DIREBERF 8. A 2-2 (2)5 DIROKIZ & »Tohobl,
Y Qs =172 X X (No2829) +1, 163 |

ERED
X (Ne2329) =0.853 X ¥ (No23-24) —0.992
CoH, YREOXREREROARKR MO) TH,
623 BHESR |
Y AHUATERE Table 6-6~TIRT . MIKFREZE XTable A-2-1~4 IR,

: Kﬁﬁ%@iﬁi’ijﬁﬂliﬁﬁﬁgéi\ Engineering Hydrology Report] Aug 19840 BRifiE &
I U Akl R ket L. Table 6-8 1R9HO ORBA A,

Table 6-8 Monthly Average Natural Fiow at Dam Sites

{unit: MCH)
: wd/sf
Dam Site  Oct. Now. Deec. .Jan. TFeb. Mar. Apr.  May Jun.  Jul., Aug. Sep, Toral __ 100km?
Ayvali 33.98 33.34 28.91 25.95 24.06 38,06 125,13 247,70 140.82 57.68 31.14 26.37 812,99  0.55
Olur - 27.48 26.84 23.31 20.67 19.20 30.58 101.69 200.60 113.31 46.11 24.91 20.95 655.65  0.59

01t WBRIRIFT D BERT & No2320 R /KT i B O BEIR A Fig. 6-7 197
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