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Table 3 Installed Power and Electricity Production Development in Turkey

THERMIC HYDRAULIC TOTAL

., Production Installed Power Production Installed Power Production Installed Power
YEARS ' (Gwh) MW) Gwh) ) (Gwh) (MW)
1951 843 399 45 24 888 423
1961 1746 879 1265 445 3011 1324
1971 7171 1706 2610 872 9781 2578
1972 8038 1819 3204 893 11242 2712
1973 9822 2207 2603 985 12425 3192
1974 10121 - . 2283 3356 - . 1449 . 13477 3732
1975 9719 2407 5904 1780 15623 4187
1976 9908 . 2491 . 8375 1873 18283 4364
1977 11972 2854 ogse2 1873 20564 4727
1978 12361 2988 9365 1881 L2726 . 4869
1979 12218 2988 1304 2131 22522 5119
1980 11348 2988 11927 2131° 23275 5119
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Tall)II'e 4 Dispersion of Fuels or Sources for Electricity Production in %

P

H

HYDRAULIC GENERAL °

PETROLEUM  THERMIC
YEARS HARD COAL  LIGNITE PRODUCTS TOTAL -. TOTAL TOTAL
1960 35.8 189 9.7 64.4 35.6 100.0
1965 253 19.5 11.2 56.0 . 44.0 100.0
1970 16.5 167 32.1 64.8 352 100.0
1971 149 15.6 42.8 73.4 26.7 100.0
1972 127 ‘133 455 7 715 285 100.0
1973 12.1 14.0 529 79.0 21.0 100.0
1974 11.3 17.4 46.4 15.1 249 100.0
1975 9.2 173 359 62.2 - 358 100.0
1976 74 16.3 30.5 54.2 ' 48,5 100.0
1977 6.2 175 345 582 . 418 100.0
1978 56 20.2 31.1 56.9 - 43.1 100.0
1979 4.7 . 21.9 ) 21.6 54.2 45,8 100.0
IOMUEMERTSRERLFERS XCFHBEOLER, ET3BALRRES KELdH3
BYTHSD, ’ o
Table 5 Transition of Supply of Primary Energy in Turkey “
. - Annual Production
Classification
1978 _ 1979 1980 1981 el
Electric Power '
Thermal  (Gwh) - 12218 11927 11.908
Hydraulic ( » ) - 10.304 11.348 12,692
Sub-total ( » ) 21.726 22,522 23.275 24.600
Imported ( » ) - 1.042 1.358 1.700
Coal
Hard Coal (ton) 4,295,237 4,051,338 3,602,172 4,300,000
Lignite ( ») 14,760,000 11,975,000 16,300,000 17,545,000
Sub-total ( #) 19,055,237 16,026,338 19,902,172 21,845,000
Petroleum
Domestic (10* ton) 2,736 2831 2,311 1,812
mported ( » n) 14,859 12,387 13249 17,012
Subdatal (» ) 17,595 15,218 15,560 18,824
Others 18977 19.886 20.630 -
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nNEROFBIRBERSE Lignite 900F Kw, KA L860FKwk RoATWS,

Table 6 Electricity Consumption Forecast

L

YEARS CONSUMPTION (Gwh)

o - 198] 326

1982 ' 345

1983 375

1984 409

1985 465

1986 528

1987 60.0

1988 "68.1 :

1992 95.0

1997 146.0

2002 185.0

Table 7 General Energy Demand in Turkey
{1000 ton equivalent hard coal, TEC)

Years Energy Demand (1000 TEC)
1981 66,194
1982 72,085
1983 78,501
1984 85488
1985 93,096
1986 101,386
T 1987 110,405
1988 120,231
1989 130,932
1990 _— 142,585
1991 155,275
1992 169,094

* — Ton Equivalent Hard Coal: 7000 Kcai/kg.
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%mxoriﬁﬂﬁﬁnfwﬁ,
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i

Table 8 Saleable Hard Coal and Lignite Production (1000 Tons)l

HARD COAL - LIGNITE, PRODUCTION TOTAL LIGNITE
YEARS "PRODUCTION TKI PRODUCTION  PRIVATE MINES PRODUCTION
1970 4,573 3,992 1,938 5930
1971 ' F 97 4,639 c.4221 v o 2,174 6,395
1972 TR 4,642 4786 © - .:. 1989 6,775
1973 4,642 4,894 2,852 7,746
1974 ” 4965 5424 - 3,518 8,942
1975 .. 4813 6,198 3,513 9,711
1976 4,632 7,526 3,892 11,418
1977 4405 8,203 4,707 13,000
1978 e 4292 9326 . 5434 14,760
1979 . . 4,051 11,064 911 11,975
1980 .. 3,600 14,000 2,300 16,300

1981 3973 15,057 2,300 Estimate 17,357

coh, BHANFECRRATIE¥O Lignite OFBERE Y NLICFREND,

L

Table 9 Demand for Lignite

(1000 tons) DEMAND FOR LIGNITE BY THE

YEARS . - . DEMAND FOR LIGNITE POWER STATIONS {1000 tons)
1981 ‘ 21,348 ‘ L : ' 6455
1982 7 T 26305 7 10966
1983 , . 38,123 W 20296
1984 -1 - 51,608 : o 35,198
1985 : o 62,715 : C 47996
1986 70,230 : 51,816
1987 81,860 o 6202
1992 101,045 , N L X 44

o, TEXABEFTORREEIZ 1082FTEM L1007 by, 1992 FELREN
7900% F viZEL D L TFHRELS,



LicdioT, chEBoEBeHuT+sb0T. K I, o~—Fa—-wB8XULignite
wﬁﬂé@&ﬁ#@ﬁiw h.n*'i‘ﬁﬂ’f'ﬁ)!?, 1990@41»-—&:—»@&% 518
HFhrv, Lignite rfﬁ&ﬁf]97ooﬁb/ﬁ=%ﬁénfv~6o

C Table 10° Production Plan of T.K.L
HARD COAL PRODUCTION LIGNITE PRODUCTION
YEARS (Saleable 1000 tons) (Saleable 1000 tons)
1981 4,500 15,100
1982 4,380 20,300
1983 E 4,456 34,483
1984 y 4,516 34,483
1985 4,598 59,743
1986 _ " a6 66913
1987 4,880 77,998
1988 _ 4,960 88,028
w89 T 50 " T Tosge3
1990 5,180 97,033

T. K. I. i, EEK I, #RUD13DFEHEHEL T —Fa—r8XULignite
DEEEFOTEY, 1981FECSTIRAREERE ~—F2—21397F3F by,
Lignite L504F 8F by, 3 14,901F6F b (F11, M2 B/) Ths,
i, #T. K I. FEEoEEREFGOETBEROBBEER 12 KFT.

T. K. I. 281, Afsin—Elbistan® Lignite BXARLEEARITHS,
THIZAHES340MWX 4 ZE HL360MWEXL, 920007y /E0HEEHEL
TkD, LI BHE, CHENFESATYS, LofbciHEdPnbo L LTH,
Mugla—Yatagan, Soma— Isiklar, Tinaf — Bagyaka, Sekkdy
NHELignite RISy +8d5,

#1383 KHEHPEIUCRBPOBREHRETT.

Zonguldak REREM-+TAIEMRIKEICET.
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Table 12 The Representative Coal Quality at the Main-Coal Mines of TKI in Each Coal Field

Coal Field Coal Mine Coal Quality
Moist. Ash  F.C. Sulph. Vol. Cal. V.(Kc/kg)
Zonguldak Armutcuk(U/G) 5.74 6.20 1.50 7,390
{EKI) ﬁozlu {(u/G) 2.25 8.30 1.50 7,720
lizilmez (U/G) 8.26 8,22 1.00 7,670
Karadon {(U/Q) 3.16 7.50 1.00 7,900
Amasra (U/G)  2.84 16.70 1,40 8,650
Tavsanli  Tungbilek 15.0 10.0 1.5 4,000
(GLI) Seyittmer 33.54 19.1 1.36 2,750
Izmir Soma(Center) 18.0 20.0 1.30 4,200
(ELT) Yatagan(Eskihisan34.93 20.75 2.26 2,180
Aydin(Soke~U/G, 16.0 22.0 3.16 3,800
& 0.P.)
Gorum Dodurga(U/G) 19.13 19.62 1.55 4,100
(ADL) Alpagut
Beypazari Beypazari 29.77 16.5 4,56 3,000
'(0AL)
'Eruzurum  Balkaya(U/G) 9.78 29.80 2,84 4,500
“{DLI) Askale {U/G} 5.66 36.44 3.74 4,500
: Oltu  (u/e) 6.24 32.51 1.20 4,200
Ispir (U/G) 21.25 23.75 1.62 2,620
Karliova{U/G & 43,00 24.63 15.18 0.57 18.25 1,663
: C.P.} :
‘Canakkale " {0.P.+U/G) 21.43 30.37 3.34 2,805
{CLI)
Bursa Orhaneli(0,P. 29.96 20.33 29.14 1.95 27.59 2,823
(BLI) & U/G)
Keles 33.65 22.94 4,32 - 2,404
Konya - Ilgin 50.31 11.38 2,239
(KLI) Ermenek 42,90, 9.95 3,000
Cizre ' Sirnak{Asphalt- 1.08 32.85 4,37 i 4,500
{GAL) ite)
‘ Silopi(")
{Bolu Mengen -17.35 10.85 32.08 7.60 46.71 4,800
(BLKI)
:Erbistan Kislakoy 52.15 20.02 8.84 2.00 19.83 1,100
E(Under develop!')
{Sivas Kangal 49.83 19.04 3.57 20,09 1,494
‘{Under develop!')
‘Kuruncasile 3.69 42.5 1.05 4,070
{New discovery) '
Azdavay 3.68 22.3 1.31 8,544

{New discovery)

Remarks: Mines under open pit mining have no designation.

Abbreviation: U/G-Underground mining; O.P.-Open pit mining



Table 137 The Planned and Operating Power Plahts'in’ Républic of Turkey

COMMISSIONING DATE GENERATION
NO NAME OF THE PLANT (MONTH/YEAR) ~ (Gwh/YEAR)
1 AMBARLI - o 4200
2 HOPA - 350
3 ALTAGA - 360
4 CEVRIM ' 6/1982 180
5 BORNOVA - 135
6 SEYDISEHIR - - 360
7 CATALAGZI - ' 800
8 SILAHTAR L . 350
9 izmir - o 200 -
10 SEYITOMER 1-3 - - . 2700
11 SEYITOMER 4 12/1983 900
12 SOMA-A ’ - T, e
13  TUNCBILEK-A . ;- T 600
14  TUNGBILEK-B e T 1800
15  SOMA-B-1,2 © ' /1981, 10/1981 1980
16 SOMA-B-3,4 10/1983, 4/1984 1980.
17 GEOTERMAL 6/1982 g0"”
18 YATAGAN-1,3 1271982, 4/1982, 9/1983 3780
19  ELBISTAN-A-1,2 12/1982, /1983 3900
20 ELBISTAN-A-3,4 12/1983, 6/1984 3900
21 KANGAL 1,2 12/1984, 3/1985 1800 °
22 CAYIREAN 1,2 9/1983, 12/1983 1800
23 YENIKOGY 1,2 6/1984, 12/1984 2520
24 YENIGATALAGZI 12/1983 N 300
25 ORHANELI 12/1984 1200
26 KELES 1/1985 , 1200
27  BEYSEHIR | 12/1985 T 1200
28 B.KARLIOVA 1/1987 900
29 ELBISTAN-B-1,2 :1/1987, 7/1987 . 3900
30 ELBISTAN-B-3,4 1/1988, 7/1988 3900
31 SARAY-1 ~ 1/1988 300

NOTE: (}atalaézi, Silahtar, Izmir, Soma-A and Tungbilek-A thermal
power plants will be retired in 1984, T



V—2 Zonguldak REHEEDHE

TOBEERE e Sy MCHETIHBONE - KK - HEBSOLRH - BEESzos
~BH,

N—2o-1 I -S&%

Zonguldak REAOEHNL, WX EBregli 20HiTAmasra KES®iFE,
4120 ~ 4050, HE3L20 ~ 3930 PEBHERELEDTWS,
RBEER14 ELTHRLEY, WHOHBBUOXRKTHL-T, PraBiL LTk
BOERR - PHOBECET S, #ko@9r»oi, Bl o2BmE - BLORE - BE
Bk, S8 - RS - BF - BREOHF»6, 4ANE~ 11 AOHAEOEMEL TS
D, Wb SLMOIERBITE, MRV DOEEHRDL S,

HLEIERERN - FEOMFC L5 5~ SAECHMICBELTIT Y FBHENTH S,

Table 14 Monthly Average Temperature, Precipitation and Humidity

Jan.{| Feb.| Mar.| Apr.| May | June| July| Aug. |Sep. | Oct. (Nov. | Dec. | Remarks

Temperature (C°) 54|59 60103} 15.2|19,1121,5/ 209 (17.5{ 15.3|10.6( 7.3 | Average

Precipitation (mo) | 19 | 14 [ 15| 11| 10| s | 7| o |9 |13 ] 15|18 |ofFast
3 Months
Humidity (%) 79t80 7718181 |82)80(s82ls0)|83]83}8
( E. K. I.#4)

BRARVES>VWTR, BEOF —ZHAFCERboM B — 3 W - AoHES
AX T hERLE, ZOF —~#HZonguldak BOBBRBPLNELSA L HF i o
(1937 ~19474EEHDOHI10EREDIESE ) THBH, thL XV EOKBEES =
ERTES, BoFHEsbhThizw,
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Figure 3 Frequency Diagram of Wave Heights and Periods at Zonguldak Port g, ;i
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it Ankara Feomx At dEFMELIY, Ankara — Gerede —

Gaycuma _ 5 ouldak®3 —x (Bl 3554)

Mengen — Deverk — Baycuma

BE-THSHHOTRTHS.,

Foth, Gerede— ZonguldakFi%g:%iﬁﬁ?iiﬁ)2570;%0)&0)%1‘?@!1%@%55%’5
KEBIAR, bT vy OEFHAETCHS, B K. L LEFIAETOArumt g uk #HER,
Amas rafiBER L OMOLB LUK L 5. ERREELATRAMEMES LTS 2R

DEEERM TRV,
Ankara — Zonguldakflo@EFHKER" —F M REERS L UCRPRECHNS

htTnad,

BN k§»6 Brefgli, Zongulidak, Boga, Amasra DHEERDS,

#15 Itﬁfﬁ'ﬁﬂib%ii’.fﬂﬁLZonguldakﬁiUAmasra%U)EE:’i‘(l)ﬁ'fﬁ'i‘u
Table 15 Port Facilities at Zonguldak and Amasra Ports

Port Wharf Depth Break-Water Main Unloading Facilities
\ 500 m. long x 1 (for Coal) (m} | 2atNorth Several cranes for coal,
Zongu]dak( ) 290 m. long x 1 (for Goods) 10 and West timber, goods
200 m. long x 1 (for Timber)
x 1 (for Coal) 2 at East Ibid.
Amasra x 1 (for Goods) 5-10 and North
(E. K. 1. #4t)

.F—2—38 & §ii

A7u vz bk aMAMEOEBBEAOREEIRE Zonguldak REOERY
- DBfEArumtguk, Kozlu, Uzttlmez, Karadon BEXUAmasra® 58
EFAH YV UEREEROEERTDOATVS, YHEK 1848 FA A=Y » b2
ERAEEC LI3FHRL L > TRRE KON, ARFTEALE, RERILE, BHFEESE,
fia OB CRENEE SHTERER, 1957TE A2 FRAEE (T. K. 1.) 883z&h,
BEGZORTOTLIFEREFHR(E K [ )k vEEshtwna.d 16 «

E. K. I. iEAEEFO 198 0FEHR, AR, BB, RRRAETLLY, ERENE
MELTIR100~140m ORFERESRT 6h, ABERICEIBRRAfTDODATVEO
THREXEHTE{FH S Thbd, ESHIRELEHLTS55D ERLTVWINE
hOBERCEELTVWS, R17T RI19TTENSCSAETOERGEOHRERMERTHIY

E () HEoNMEXiR 1) 2HE,
(2) #HMax|m2)hBR.
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V—2—4 Zonguldak REMZOMHE

Arumtguk~ Zonguldak—#OREMKIIERMN I TREERALEC BEHETRHR
YEAWROBMIZL D, MUFO—FIRTH S Akgakocalffl) HEmaED
Aydinler (Giling )l Flyos(Yenice )JINHiBEMELZHKCH
5(E5 ), WAEHM( Arumtouk, Kozlu, Uziilmez, Karadon SEEER
EZORB) R ER 2N BECEETAMKR L OBMRBREAZHAKA(E 50 D1)
EVPOHMRIZELT S, Z0HKRDL OB CTRARREN L, FIRRBPL TERR
EELTN—-SHM&EL 34, Llikus aBzi, Zonguldak 2R T3b0o0k
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Table 19

Brief Stratigraphy of Amasra District

Geologic Age Thickness Lithofacies
Paleogene (Paleocene, Eocene) - (m sandstone, shale, marl
?ﬂwﬁﬁﬂchﬁan 100-400 colored argillacious limestone
Campanian- 230-300 basaltic pyroclastics, marl,
u Coniacian pyroclastics, andesite, & dacite, lava
0
% Turonian 30-80 argillacious limestone
v
Q .
[ Cenomanian- blue marl,
X max, 700 C . ;
o Albian sandstone (lignite bearing)
Barremian 0-400 limestone
Permian (Aritdere form.) 110 alternaFl?n sandstone, marl,
nonfossiliferous
Stephanian . . .
(Westphalian E) 150 sandstone intercalating limestone
b 40-180 sandstone, conglomerate, coal
(coal measures)
=
5 c 150 fine sandstone, shale, fine conglomerate,
E coal {coal measures)
0
0 + .
3 @ B 100-200 sandstone, shale, fine conglomerate,
b = coal
W
g A “Kozlu form.” | 200-300 conglomerate, sandstone, shale, cocal
gt
] Namurian g 400+ sandstone, shale, limestone with
(Alacagazi stage)A 3 coal seams
250 shale with limestone, coal
g Dy-Zone "Kulmfacies"
]
0
g 1.250 marine limestone {cherty, dolomitized)
D1-Zone ’ Dibunophylum Dj~Zone
Tournasian?
Uppexr 325-900 limestone, dolomite
g
5 limestone (partly cherty)
ot ; -
5 Middle 360-1,200 dolomite
>
] .
A upper {400m) gray, red shale with
Lower 650+ guartzite & limestone.
lower (250m+)gray, red shale*

Prepared from M.Tokay(196l)




Table 20 Devonian System in Bartin Area (Brinkmann 1976)"

1

i

Geologic Age

Rock Facies

Lower Carboniferous

UR Famennian
pper. Massive dolomitic limestone
Devonian .
Frasnian
. Givetian ,
vlddl? Bedded limestone
Devonlan . . ;
Eifelian '
Emsian Glauconitic bedded lms} Conglomeratic guartzite
Lower Siegenian f ? f T
Devonian g ‘ ' !
t 4 }
Gedinnian , | ! | .
| l
]
Ordovician 2
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Figure 11

Local Variation of Thickness on Cretaceous System

Kandill: South
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Table 2}

Summarized Stratigraphy of Cretaceous System

Stage

Rock Facies

Thickness(2)

Remnarks

Maastrichtianan

White grey chalky marl, marly lime-
stone showing banded alternation and
with foraminifera fossils.
{Thackening to the east)

50-700

[Krame]ta)

Campanian

up

Augite-biotite andesite lava with
vigsible ¢olumnar joint.

50-200

Being repor-
ted MTA as
Basaltic
Rock partly.

Alternation of chalky marl and tuff=
aceous mudstone
(Possibly thickening to the east)

50-480

[Krkal

Santonian=

Coniaclan

Andesitic-basaltic, pyroclastic memb-
ers, such as lapilli tuff, volcanic
tuff breccia, tuffaceous sandstone,
tuffite, etc, (Thick, Massive)}

200-1,000

‘Pfurcnian

Up

Thin banded alternation of dark grey
platy marl, and andesitic or dacitie
tuff and tuffite

10-50

[Krtu]

Massive and bedded andesitic tuff
breccia, tuffaceous sandstone, and
lapilli tuff with onion structure

20-630

Cenomanian

Up

Thin banded alternation of grey marl
and marly shale

50~400

{krse]

Low

Blue marl, partly sandy

10-250

Albian

MTA's glauconitic sandstone,guartzose
fine-medium grained sandstone partly
including block spot of rock fragment

0-200+

[ Kral ]

Aptian

Up

So called velibey sandstone,micaceocus,
guartzose fine-medium grained sand-
stone partly including black spot of
rock fragment

50=-150

Mid.

Alternation of marly silt, fine sand~
stone and marl of flysch type
(With sideritic module)

0-650

[Kraps]

Grey-white limestone partly argilla-
ceous (Fossiliferous beds of
Orbitolina and Belemnite at upper
most)

0-350

Barremian

up

Alternation of mudstone, sandstone,
conglomerate (limestone pebblie),
called Incuvez member

{Purple color on weathered surface)

0-200

[Krbal

White-white grey limestone, partly
dolomitie{Including some politic
limestone and visible calgite
veinlets)

0-400

Remarks:

1)

The classification younger than Turonian will be different by

each geologist, e.g. Kanyali, 1979, designate the Campanian

Andesites of this classification as of Maestrichtian's,

(2}
3

Thickness has been taken from Pigure 11,

Figure 6.

Parentheses are abbreviations derived from geological map of
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* Table 22 Brief Stratigraphy of Palaeogene System

. .. Btage Rock Facies Thickness
M. Eocene Yellowish bedded sandstone 2,000 m-
.L. Eocene Glauconitic marl 150 m
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Paleocene Light colored limestone + marl 100 m 1

*¥1 Brinkmann, 1976, P.76
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Table 24  Ultimate Analysis of Arumtguk Coal

Coal Seam c H N s 0 Remarks
Kandilli Seam ; 84.0 5.1 1.2 0.6 9.0
Other Seams BG6 .2~ 5.1~ 0,9- 0.4- 5.6=
87.5 5.7 1.1 0.9 6.3

Table 25 Petrographical Constituent of Kandilli Coal | N

Petrographic constituent Kandilli coal | Others* Remarks T
(%) (%)
Vitrain 32.0 7.0 *Average claxcépt"
% Clarain 20.0 10,0 Egzgi{'n' Kozlu
£ |Clarain-Durain Transition 4.5 59.0
'E ) Durain 3.5 6,0 -
Fusnin 5.0 15.0 )
Carbonaceous shale 3.5 15.0 |
o | Vitrinite 68.0 39.0
§ Exinite 17.0 18.0 ‘
£ Inertinite 15.0 43.0 )
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