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Turkish Electricty Transmission Corporation Annual Report, 2011



SLIDE: 104/ 200

Journal of Industrial Engineering and Management

A QUALITATIVE MULTI-ATTRIBUTE MODEL FOR SELECTION OF PRIVATE HYDROPOWER PLANT
INVESTMENTS IN TURKEY: BY FOUNDATION OF SEARCH RESULTS CLUSTERING ENGINE (Carrot?),
HYDROPOWER PLANT CLUSTERING, DEXi AND DEXiTree

MODEL DEVELOPMENT, EXECUTION AND RESULTS
Major Conflicts and Threats

The visual representation and presentation of the terrorism from several sources - 1 Source: (left picture from Turkey:
http://www.hurriyetdailynews.com/, right picture from India: http://www.economist.com/)

The visual representation and presentation of the terrorism from several sources - 2 Source: (left picture from Turkey:
http://hurriyet.com.tr/, middle picture from Turkey: http://www.reuters.com/, right picture from Norway:
http://www.reuters.com/)
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The visual representation and presentation of the war from several sources Source: (left and middle picture from Iraq, right
from United States: http://www.denverpost.com/)

The visual representation and presentation of the social chaos (in a sense and in some cases the beginning of major ones)
from several sources Source: (left picture from Central African Republic: http://www.voanews.com/, middle picture from
Ukraine: http://www.washingtonpost.com/, right picture from Germany: http://www.welt.de/)
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BOLUNMUS YOL YAPIM CALISMALARI (31.12.2012)
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Total Energy Generation Investment Cost River Basin Main Features
1| low(-) high(-) poor(-) unacceptable
2 | low(-) high(-) good(+) unacceptable
3 | low(-) low(+) poor(-) unacceptable
4 | low(-) low(+) good(+) acceptable
5 | high(+) high(-) poor(-) unacceptable
6 | high(+) high(-) good(+) acceptable
7 | high(+) low(+) poor(-) acceptable
8 | high(+) low(+) good(+) acceptable
Utility function (decision rules) of main features
Precipitation Change Ambient Temperature Change Climate Change
1 | verydry (-) very warm (-) sensitive
2 |verydry (-) warm (+) somewhat sensitive
3 |dry(+) very warm (-) somewhat sensitive
4 |dry(+) warm (+) insensitive

Utility function (decision rules) of climate change



SLIDE: 113/ 200

Journal of Industrial Engineering and Management

A QUALITATIVE MULTI-ATTRIBUTE MODEL FOR SELECTION OF PRIVATE HYDROPOWER PLANT
INVESTMENTS IN TURKEY: BY FOUNDATION OF SEARCH RESULTS CLUSTERING ENGINE (Carrot?),
HYDROPOWER PLANT CLUSTERING, DEXi AND DEXiTree

MODEL DEVELOPMENT, EXECUTION AND RESULTS

Natural Dis./Haz. Community Attitude Protected Areas Regional Conditions
1 [ sensitive (-) negative (-) many (-) unsuitable
2 | sensitive (-) negative (-) few (+) unsuitable
3 | sensitive (-) not negative (+) many (-) unsuitable
4 | sensitive (-) not negative (+) few (+) somewhat suitable
5 | insensitive (+) negative (-) many (-) unsuitable
6 | insensitive (+) negative (-) few (+) somewhat suitable
7 | insensitive (+) not negative (+) many (-) somewhat suitable
8 | insensitive (+) not negative (+) few (+) suitable

Utility function (decision rules) of local regional conditions

Scientific Infrastructure
insufficient(-)
sufficient (+)
insufficient(-)
sufficient (+)

Supportive Infrastructure
unacceptable

neither acceptable nor acceptable
neither acceptable nor acceptable
acceptable

Technological Infrastructure
insufficient(-)
insufficient(-)
sufficient (+)
sufficient (+)

DRlWIN|—

Utility function (decision rules) of supportive infrastructure
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Main Features

Climate Change

Local Regional Conditions

Supportive Infrastructure

Hydropower Wise

1 [unacceptable(-) |sensitive(-) unsuitable(-) unacceptable(-) very poor
2 |unacceptable(-) [sensitive(-) unsuitable(-) neither acceptable nor acceptable |very poor
3 |unacceptable(-) [sensitive(-) unsuitable(-) acceptable(+) very poor
4 |unacceptable(-) [sensitive(-) somewhat suitable unacceptable(-) very poor
5 |unacceptable(-) [sensitive(-) somewhat suitable neither acceptable nor acceptable |very poor
6 |unacceptable(-) [sensitive(-) somewhat suitable acceptable(+) very poor
7 |unacceptable(-) [sensitive(-) suitable(+) unacceptable(-) very poor
8 |unacceptable(-) [sensitive(-) suitable(+) neither acceptable nor acceptable |very poor
9 |unacceptable(-) [sensitive(-) suitable(+) acceptable(+) very poor
10 l[unacceptable(-) [somewhat sensitive Junsuitable(-) unacceptable(-) very poor
11 lunacceptable(-) [somewhat sensitive Junsuitable(-) neither acceptable nor acceptable |very poor
12 lunacceptable(-) [somewhat sensitive Junsuitable(-) acceptable(+) very poor
13 [unacceptable(-) [somewhat sensitive |[somewhat suitable unacceptable(-) very poor
14 [unacceptable(-) [somewhat sensitive |[somewhat suitable neither acceptable nor acceptable |very poor
15 [unacceptable(-) [somewhat sensitive [somewhat suitable acceptable(+) very poor
16 |[unacceptable(-) [somewhat sensitive |suitable(+) unacceptable(-) very poor
17 lunacceptable(-) [somewhat sensitive |suitable(+) neither acceptable nor acceptable |very poor
18 [unacceptable(-) [somewhat sensitive |suitable(+) acceptable(+) very poor
19 [unacceptable(-) [insensitive(+) unsuitable(-) unacceptable(-) very poor
20 lunacceptable(-) |insensitive(+) unsuitable(-) neither acceptable nor acceptable |very poor
21 |unacceptable(-) linsensitive(+) unsuitable(-) acceptable(+) very poor
22 lunacceptable(-) linsensitive(+) somewhat suitable unacceptable(-) very poor
23 |unacceptable(-) linsensitive(+) somewhat suitable neither acceptable nor acceptable |very poor
24 lunacceptable(-) |insensitive(+) somewhat suitable acceptable(+) very poor

Utility function (decision rules) hydropower wise
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Main Features

Climate Change

Local Regional Conditions

Supportive Infrastructure

Hydropower Wise

24 lunacceptable(-) |insensitive(+) |somewhat suitable acceptable(+) very poor

25 lunacceptable(-) [insensitive(+) |suitable(+) unacceptable(-) very poor

26 lunacceptable(-) [insensitive(+) |suitable(+) neither acceptable nor acceptable |very poor

27 lunacceptable(-) [insensitive(+) |suitable(+) acceptable(+) very poor

28 |acceptable(+) |[sensitive(-) unsuitable(-) unacceptable(-) poor

29 |acceptable(+) |[sensitive(-) unsuitable(-) neither acceptable nor acceptable |poor

30 |acceptable(+) |sensitive(-) unsuitable(-) acceptable(+) poor

31 |acceptable(+) [sensitive(-) somewhat suitable unacceptable(-) poor

32 |acceptable(+) [sensitive(-) somewhat suitable neither acceptable nor acceptable |poor

33 |acceptable(+) [sensitive(-) somewhat suitable acceptable(+) poor

34 |acceptable(+) |[sensitive(-) suitable(+) unacceptable(-) poor

35 |acceptable(+) [sensitive(-) suitable(+) neither acceptable nor acceptable |poor

36 |acceptable(+) |[sensitive(-) suitable(+) acceptable(+) poor

37 |acceptable(+) [somewhat unsuitable(-) unacceptable(-) poor
sensitive

38 |acceptable(+) |somewhat unsuitable(-) neither acceptable nor acceptable |poor
sensitive

39 |acceptable(+) [somewhat unsuitable(-) acceptable(+) poor
sensitive

40 [acceptable(+) [somewhat somewhat suitable unacceptable(-) poor
sensitive

41 [acceptable(+) [somewhat somewhat suitable neither acceptable nor acceptable [good
sensitive

Utility function (decision rules) hydropower wise
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Main Features [Climate Change [Local Regional Supportive Infrastructure Hydropower Wise
Conditions
41 acceptable(+) |somewhat somewhat suitable neither acceptable nor good
sensitive acceptable
42 acceptable(+) |somewhat somewhat suitable acceptable(+) good
sensitive
43 acceptable(+) [somewhat suitable(+) unacceptable(-) poor
sensitive
44 acceptable(+) |somewhat suitable(+) neither acceptable nor good
sensitive acceptable
45 acceptable(+) [somewhat suitable(+) acceptable(+) good
sensitive
46 acceptable(+) [insensitive(+) unsuitable(-) unacceptable(-) poor
47 acceptable(+) [insensitive(+) unsuitable(-) neither acceptable nor poor
acceptable
48 acceptable(+) [insensitive(+) unsuitable(-) acceptable(+) poor
49 acceptable(+) [insensitive(+) somewhat suitable unacceptable(-) poor
50 acceptable(+) linsensitive(+) somewhat suitable neither acceptable nor good
acceptable
51 acceptable(+) linsensitive(+) somewhat suitable acceptable(+) good
52 acceptable(+) [insensitive(+) suitable(+) unacceptable(-) good
53 acceptable(+) [insensitive(+) suitable(+) neither acceptable nor very good
acceptable
54 acceptable(+) [insensitive(+) suitable(+) acceptable(+) very good

Utility function (decision rules) hydropower wise
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Electricity Demand Status/Situation Electricity Demand Forecast/Prediction Electricity Demand

1 |low(-) low(-) low

2 |low(-) high(+) medium

3 | high(+) low(-) medium

4 | high(+) high(+) high

Utility function (decision rules) electricity demand
Substation Distribution System Transmission System Electricity Grid/System
Status/Condition Status/Condition Status/Condition Status/Condition

1 unsuitable(-) unsuitable(-) unsuitable(-) unsuitable
2 unsuitable(-) unsuitable(-) probably suitable unsuitable
3 unsuitable(-) unsuitable(-) suitable(+) unsuitable
4 unsuitable(-) probably suitable unsuitable(-) unsuitable
5 unsuitable(-) probably suitable probably suitable unsuitable
6 unsuitable(-) probably suitable suitable(+) unsuitable
7 unsuitable(-) suitable(+) unsuitable(-) unsuitable
8 unsuitable(-) suitable(+) probably suitable unsuitable
9 unsuitable(-) suitable(+) suitable(+) unsuitable
10 |probably suitable unsuitable(-) unsuitable(-) unsuitable
11 |probably suitable unsuitable(-) probably suitable somewhat suitable
12 |probably suitable unsuitable(-) suitable(+) somewhat suitable
13 |probably suitable probably suitable unsuitable(-) somewhat suitable
14 |probably suitable probably suitable probably suitable somewhat suitable
15 [probably suitable probably suitable suitable(+) somewhat suitable
16 |probably suitable suitable(+) unsuitable(-) somewhat suitable
17 |probably suitable suitable(+) probably suitable somewhat suitable

Utility function (decision rules) of electricity grid/system status/condition
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Substation Distribution System Transmission System Electricity Grid/System
Status/Condition Status/Condition Status/Condition Status/Condition
17 |probably suitable suitable(+) probably suitable somewhat suitable
18 |probably suitable suitable(+) suitable(+) somewhat suitable
19 |suitable(+) unsuitable(-) unsuitable(-) unsuitable
20 |suitable(+) unsuitable(-) probably suitable somewhat suitable
21 |suitable(+) unsuitable(-) suitable(+) quite suitable
22 |suitable(+) probably suitable unsuitable(-) somewhat suitable
23 |suitable(+) probably suitable probably suitable quite suitable
24 |suitable(+) probably suitable suitable(+) suitable
25 |suitable(+) suitable(+) unsuitable(-) suitable
26 |suitable(+) suitable(+) probably suitable suitable
27 |suitable(+) Ll SUitable(+) suitable(+).,, . suitable
Ul I ILy TUrtcLIvTT (UTCIoSIVUTT 1 uICD) UI TCCLNICILY YU/ oSy oSLTITI DLCILUD/ CUITTU ILIUII
Electricity Demand Electricity Grid/System Status/Condition Electricity Wise

1 low(-) unsuitable(-) very poor

2 low(-) somewhat suitable poor

3 low(-) quite suitable poor

4 low(-) suitable(+) good

5 medium unsuitable(-) very poor

6 medium somewhat suitable good

7 medium quite suitable good

8 medium suitable(+) very good

9 high(+) unsuitable(-) very poor

10 | high(+) somewhat suitable good

11 | high(+) quite suitable good

12 | high(+) L suitable(+), very good

TUTricurouTT (UTCTIoTUTI IUICD) UI CIC\.LI ILILY VVIDC
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War Situation Terrorism Situation Geopolitical Uncertainty Situation Major Conflicts and Threats

1 |yes(-) yes(-) high(-) risky

2 [yes(-) yes(-) low(+) risky

3 [yes(-) no(+) high(-) risky

4 |vyes(-) no(+) low(+) risky

5 | no(+) yes(-) high(-) quite risky

6 [no(+) yes(-) low(+) quite risky

7 | no(+) no(+) high(-) quite risky

8 | no(+) no(+) low(+) not risky

Utility function (decision rules) of major conflicts and threats

Security Situation | Free Travel Situation Social Chaos Situation Minor Conflicts and Threats

1 poor(-) poor(-) yes(-) risky

2 poor(-) poor(-) no(+) quite risky

3 poor(-) good(+) yes(-) risky

4 poor(-) good(+) no(+) quite risky

5 good(+) poor(-) yes(-) risky

6 good(+) poor(-) no(+) not risky

7 good(+) good(+) yes(-) risky

8 good(+) good(+) no(+) not risky

Utility function (decision rules) of minor conflicts and threats
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Major Conflicts and Threats Minor Conflicts and Threats Conflicts and Threats
1 risky(-) risky(-) risky
2 risky(-) quite risky risky
3 risky(-) not risky(+) risky
4 quite risky risky(-) somewhat risky
5 quite risky quite risky somewhat risky
6 quite risky not risky(+) quite risky
7 not risky(+) risky(-) quite risky
8 not risky(+) quite risky not risky
9 not risky(+) not risky(+) not risky
Utility function (decision rules) of conflicts and threats
Road Railroad Air Transportation Waterborne Transportation
Transportation Transportation Transportation
1 poor(-) poor(-) poor(-) poor(-) poor
2 poor(-) poor(-) poor(-) good(+) poor
3 | poor(-) poor(-) good(+) poor(-) poor
4 | poor(-) poor(-) good(+) good(+) poor
5 poor(-) good(+) poor(-) poor(-) poor
6 | poor(-) good(+) poor(-) good(+) fair
7 poor(-) good(+) good(+) poor(-) poor
8 | poor(-) good(+) good(+) good(+) fair
9 |[good(+) poor(-) poor(-) poor(-) fair
10 | good(+) poor(-) poor(-) good(+) fair
11 | good(+) poor(-) good(+) poor(-) good

Utility function (decision rules) of transportation
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Road Transportation | Railroad Transportation | Air Transportation Waterborne Transportation | Transportation
11 | good(+) poor(-) good(+) poor(-) good
12 | good(+) poor(-) good(+) good(+) good
13 | good(+) good(+) poor(-) poor(-) good
14 | good(+) good(+) poor(-) good(+) good
15 | good(+) good(+) good(+) poor(-) good
16 | good(+) good(+) good(+) good(+) good

Utility function (decision rules) of transportation

Business Climate Status/Situation Business Climate Prediction Business Conditions
1 poor(-) poor(-) poor
2 poor(-) good(+) fair
3 good(+) poor(-) fair
4 good(+) good(+) good

Utility function (decision rules) of business conditions

Conflicts and Threats Transportation |Business Conditions General Investment Wise
1 risky(-) poor(-) poor(-) very poor
2 risky(-) poor(-) fair very poor
3 risky(-) poor(-) good(+) very poor
4 risky(-) fair poor(-) very poor
5 risky(-) fair fair very poor
6 risky(-) fair good(+) very poor

Utility function (decision rules) of general investment wise
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Conflicts and Threats Transportation |Business Conditions General Investment Wise
6 risky(-) fair good(+) Very poor
7 risky(-) good(+) poor(-) very poor
8 risky(-) good(+) fair very poor
) risky(-) good(+) good(+) poor
10 [somewhat risky poor(-) poor(-) poor
11 [somewhat risky poor(-) fair poor
12 [somewhat risky poor(-) good(+) poor
13 |somewhat risky fair poor(-) poor
14 |somewhat risky fair fair poor
15 |somewhat risky fair good(+) poor
16 [somewhat risky good(+) poor(-) poor
17 |somewhat risky good(+) fair poor
18 |somewhat risky good(+) good(+) good
19 |quite risky poor(-) poor(-) poor
20 |quite risky poor(-) fair poor
21 |quite risky poor(-) good(+) poor
22 | quite risky fair poor(-) poor
23 | quite risky fair fair good
24 |quite risky fair good(+) good
25 |quite risky good(+) poor(-) good
26 |quite risky good(+) fair good
27 | quite risky good(+) good(+) very good

Utility function (decision rules) of general investment wise
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Conflicts and Threats Transportation [Business Conditions |General Investment Wise
27 quite risky good(+) good(+) very good
28 not risky(+) poor(-) poor(-) poor
29 not risky(+) poor(-) fair good
30 not risky(+) poor(-) good(+) good
31 not risky(+) fair poor(-) good
32 not risky(+) fair fair good
33 |not risky(+) fair good(+) good
34 not risky(+) good(+) poor(-) good
35 |not risky(+) good(+) fair very good
36 not risky(+) good(+) good(+) very good

Utility function (decision rules) of general investment wise
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The options screenview of the DEXi model for the small private hydropower plant investment options cluster
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The evaluation screenview of the DEXi model for the small private hydropower plant investment options cluster
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The chart of the evaluation of the DEXi model for the small private hydropower plant investment options cluster (hydropower
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Attributes: 42 (27 basic, 0 linked, 15 aggregate) | Scales:42 | Functions:15 | Options: 228

The options screenview of the DEXi model for the medium private hydropower plant investment options cluster
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The evaluation screenview of the DEXi model for the medium private hydropower plant investment options cluster
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The chart of the evaluation of the DEXi model for the medium private hydropower plant investment options cluster
(hydropower wise-electricity wise)
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The chart of the evaluation of the DEXi model for the medium private hydropower plant investment options cluster
(hydropower wise-general investment wise)
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The chart of the evaluation of the DEXi model for the medium private hydropower plant investment options cluster (electricity
wise-general investment wise)
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VETY Warm  |VEry wWarm |VEry wWarm  |Very warm |Very warm |Very warm | warm VErY Warm |very warm |warm warm warm warm VErY Warm |very warm |warm warm
unsuitable unsuitable unsuitable somewhat somewhat somewhat unsuitable |unsuitable unsuitable unsuitable unsuitable unsuitable unsuitable unsuitable unsuitable | somewhat somewt
sensitive sensitive sensitive sensitive sensitive sensitive sensitive sensitive sensitive sensitive sensitive sensitive sensitive sensitive sensitive sensitive sensitive
negative negative negative not negative|not negative not negative negative not negative not negative negative not negative | not negative not negative |negative negative not negative not nega’
few few few few few few many many many many many many many few few few few
unacceptal unacceptal unacceptal unacceptal unacceptal unacceptal neither acd acceptable acceptable acceptable unacceptal unacceptal unacceptal unacceptal unacceptal acceptable accepta
insufficdent (insuffident |insuffident |insuffident |insuffident |insuffident |suffident |suffident |suffident |suffident |insuffident |insuffident |insuffident |insuffident |insuffident |suffident |suffident
insufficient (insufficient |insuffiient |insuffident |insuffident |insuffident |insuffident |suffident |suffident |suffident |insuffident |insuffident |insufficient |insuffident |insufficient |suffident |suffident
poor poor poor poor poor poor poor very poor very poor good poor poor poor poor poor poor poor
low low low low low low low high high high low low low low low low low

low low low lowe low low low high high high low lowe low low low low low

low low low lowe low low low high high high low lowe low low low low low

somewhat somewhat somewhat somewhat somewhat somewhat somewhat unsuitable unsuvitable somewhat somewhat somewhat somewhat somewhat somewhat somewhat somewt

probably suit probably suit probably suit probably suit probably suit probably suit probably suit unsuitsble  unsuitable  |probably suit probably suit probably suit probably suit probably suit probably suit probably suit probably
probably suit probably suit probably suit probably suit probably suit probably suit probably suit unsuitable probably suit probably suit probably suit probably suit probably suit probably suit probably suit probably

probably suit probably suit probably suit probably suit probably suit probably suit probably suit probably suit probably suit probably suit probably suit probably suit probably suit probably suit probably suit probably suit probably

unsuitable

poor poor poor poor poor poor poor very good |very good | good poor poor poor poor poor poor poor
somewhat somewhat somewhat somewhat somewhat somewhat notrisky notrisky notrisky somewhat notrisky notrisky notrisky somewhat somewhat somewhat somewl
quite risky quite risky guite risky guite risky guite risky quite risky notrisky |notrisky  notrisky  quite risky not risky notrisky notrisky |quite risky quite risky quite risky quite ris
no no no no no no no no no no no no no no no no no i

r

Attributes: 42 (27 basic, 0 linked, 15 aggregate) | Scales:42 | Functions: 15 | Options: 27

The evaluation

screenview of the DEXi model for the large private hydropower plant investment options cluster
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Alt187
Alt155

Alt120
Alt123
Alt387

Alt040
Alt034
Alt204

Alt569
Alt560
Alt600
Alt159

Alt115
Alt111
Alt071

Alt497
Alt601
Alt579

Alt106
Alt211
Alt003

low priority normal priority high priority highest priority
Hydropower Plant Investment Preference

Y
low est priority

The chart of the evaluation of the DEXi model for the large private hydropower plant investment options cluster
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Electricity Wise
Electricity Demand
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Busme!sIE% it |s|am Investmﬂy{ 5?1%\.[\:'3&'} ise

B

Transportation Main Features

Minor Conflicts and Threats Climate Change
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Conflicts and Threats Supportive Infrastructure

General Investment Wise
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Electricity Wise
Electricity Deman
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Transportation

Main Features

Minor Conflicts and Threats Climate Change

Major Conflicts and Threats _ Local Regional Conditions

Conflicts and Threats Supportive Infrastructure

General Investment Wise
Electricity Grid/System Status/Condition

Electricity Wise
Electricity Demand
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Transportation

Main Features

Minor Conflicts and Threats

Major Conflicts and Threats -

Conflicts and Threats

General Investment Wise
Electricity Grid/System Status/Condition
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Electricity Demand

The chart of the evaluation of the DEXi model for the large private hydropower plant investment options cluster



SLIDE: 176/ 200

Journal of Industrial Engineering and Management

A QUALITATIVE MULTI-ATTRIBUTE MODEL FOR SELECTION OF PRIVATE HYDROPOWER PLANT
INVESTMENTS IN TURKEY: BY FOUNDATION OF SEARCH RESULTS CLUSTERING ENGINE (Carrot?),
HYDROPOWER PLANT CLUSTERING, DEXi AND DEXiTree

MODEL DEVELOPMENT, EXECUTION AND RESULTS

Alt123

BlISIIIE& {f’ n (HIOIPIqI“ |I'I\|'&S’tll'l'?_|1t Fige]fg\u[\ﬁ}r ise

Main Features

General Investment Wise
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Electricity Demand

Alt080
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Climate Change
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General Investment Wise .
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Electricity Wise
Electricity Demand
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Transportation lMain Features

Minor Conflicts and Threats Climate Change

Major Conflicts and Threats Local Regional Conditions

Conflicts and Threats Supportive Infrastructure

General Investment Wise
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Electricity Wise
Electricity Demand

The chart of the evaluation of the DEXi model for the large private hydropower plant investment options cluster
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Electricity Grid/System Status/Condition

Electricity Demand

Alt204

Busme!sli? jitfiit |Fs|“"t Investm?_lw 5?}%\[\?&'} ise

Transportation Main Features

Minor Conflicts and Threats wfElimate Change
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‘ ’ Supportive Infrastructure
' Electricity Wise
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General Investment Wise
Electricity Grid/System Status/Condition
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The chart of the evaluation of the DEXi model for the large private hydropower plant investment options cluster
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General Investment Wise
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Electricity Demand

The chart of the evaluation of the DEXi model for the large private hydropower plant investment options cluster
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Conflicts and Threats Supportive Infrastructure

General Investment Wise
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Electricity Demand

The chart of the evaluation of the DEXi model for the large private hydropower plant investment options cluster
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Climate Change
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The chart of the evaluation of the DEXi model for the large private hydropower plant investment options cluster
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Transportation TN Main Features

Main Features

Minor Conflicts and Threats = L Climate Change Climate Change

Major Conflicts and Threats . A i Local Regional Conditions
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General Investment Wise ) Electricity Wise General Investment Wise
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; ’ Supportive Infrastructure
' Electricity Wise

The chart of the evaluation of the DEXi model for the large private hydropower plant investment options cluster
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High i I
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Low
Priority

Lowest 1
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The overall results of the analysis
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BEST OPTIONS
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LGNSR . WS, . TS T T 0 ... wEmaa
Pagel/1 - ] @ \/

DEXi |JEM DEXi Model Cluster L arge dxi 30.03 2014

Plus-Minus-1 analysis

Attribute -1 Alt211
Hydropower Plant Investment Preference normal priority
Total Energy Generation lowest priority high
nvestment Cost [ high
LRiver Basin lowest priority good
Precipitation Change [ very dry
mbient Temperature Change [ very warm
Matural Disasters/Hazards insensitive
Community Attitude [ negative
rotected Areas [ many
':'Is'echnolugical Infrastructure sufficient
cientific Infrastructure sufficient
Electricity Demand Status/Situation high
Electricity Demand Forecast/Prediction high
FSubstation Status/Condition lowest priority probably suitable
Distribution System Status/Condition uns uitable
—T ransmission System Status/Condition lowest priority probably suitable
War Situation low priority no
Terrorism Situation low priority no
Geopolitical Uncertainty Situation  low priority low
Security Situation [ poor
Free Travel Situation good
Social Chaos Situation no
Road Transportation low priority good
Railroad Transportation poor
[=Air Transportation low priority good
—\Waterborne Transportation good
Business Climate Status/Situation good
Business Climate Prediction good

The plus-minus-1 analysis for the Alt211
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Mini Private Hydropower Plant Investments Cluster
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Hydropower Plant Investment Preference
A|t3 3 2 Hydropower Wise Major Conflicts and Threats

Electricity Wise

Minor Conflicts and Threats

General Investment Wise Business Conditions

Main Features Transportation

" som ewhat__,s"hitabl §

Climate Change Conflicts and Threats

Local Regional Conditions Electricity Grid/System Status/Condition

Supportive Infrastructure Electricity Demand
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Business Climate Prediction
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Business Conditions Conflicts and Threats

Waterborne Transportation Major Conflicts and Threats

Air Transportation War Situation

Railroad Transportation Terrorism Situation

Road Transportation Geopolitical Uncertainty Situation

Transportation Minor Conflicts and Threats

Social Chaos Situation Security Situation

Free Travel Situation
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Supportive Infrastructure
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Protected Areas Total Energy Generation

Community Attitude Investment Cost

somewhatsuitable

Natural Disasters/Hazards River Basin

Local Regional Conditions Climate Change

Ambient Temperature Change Precipitation Change
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Electricity Wise General Investment Wise Electricity Wise General Investment Wise
Electricity Demand Electricity Grid/System Status/Condition Electricity Demand Electricity Grid/System Status/Condition
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Total Energy Generation

Alto 3 5 Investment Cost

River Basin

Technological Infrastructure

Supportive Infrastructure

Protected Areas

Climate Change Community Attitude

Precipitation Change Natural Disasters/Hazards
Ambient Temperature Change Local Regional Conditions
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Total Energy Generation Technological Infrastructure

Investment Cost

River Basin

Climate Change Community Attitude
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Ambient Temperature Change Local Regional Conditions



SLIDE: 193/ 200

Journal of Industrial Engineering and Management

A QUALITATIVE MULTI-ATTRIBUTE MODEL FOR SELECTION OF PRIVATE HYDROPOWER PLANT
INVESTMENTS IN TURKEY: BY FOUNDATION OF SEARCH RESULTS CLUSTERING ENGINE (Carrot?),
HYDROPOWER PLANT CLUSTERING, DEXi AND DEXiTree

MODEL DEVELOPMENT, EXECUTION AND RESULTS

A|t0 3 5 Conflicts and ?ﬁl‘ﬁ[&l "‘“Eﬂ"‘eﬂluﬂﬁ%ﬁ Climate Prediction
Major Conflicts and Threats ‘W b Business Climate Status/Situation

War Situation Lo N Business Conditions

A|t09 5 Conflicts and ?ﬁ”ﬁﬁbﬂ '""’EE‘"‘EBLEE'F&%S Climate Prediction
Major Conflicts and Threats Business Climate Status/Situation

War Situation T Business Conditions

Terrorism Situation Waterborne Transportation
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«opolitical Uncertainty Situation _ £ Air Transportation

Minor Conflicts and Threats Railroad Transportation

Security Situation . Road Transportation
Free Travel SQUA| chaos sithGHlgpertation
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Large Private Hydropower Plant Investments Cluster
100 MW < P = 1.000 MW

Hydropower Plant Investment Preference
A|t2 1 1 Hydropower Wise Business Conditions

Main Features

Transportation

Climate Change Minor Conflicts and Threats

Local Regional Conditions Major Conflicts and Threats

. somewhatsuitable

good

Supportive Infrastructure Conflicts and Threats

Electricity Wise General Investment Wise

Electricity Demand Electricity Grid/System Status/Condition
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Altz 1 1 Conflicts and Threats

Major Conflicts and Threats

War Situation

Terrorism Situation

Geopolitical Uncertainty Situation

Minor Conflicts and Threats

Security Situation

Free Travel Situation

quite risjg

General Investment Wise

Social Chaos Situation

Business Climate Prediction

Business Climate Status/Situation

Business Conditions

Waterborne Transportation

Air Transportation

Railroad Transportation

Road Transportation

Transportation
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Hydropower Wise
Altz 1 1 Main Features Scientific Infrastructure

Total Energy Generation

Technological Infrastructure

Investment Cost Supportive Infrastructure

River Basin / Protected Areas

Climate Change Community Attitude

Precipitation Change Natural Disasters/Hazards

Ambient Temperature Change Local Regional Conditions
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Alt035 Alt095

Attribute -1 Alt035 +1 Attribute -1 Alt095 +1
Hydropower Plant Investment Preference high priority Hydropower Plant Investment Preference high priority
—Total Energy Generation lowest priority high ] —T otal Energy Generation lowest priority high ]
—Investment Cost [ high —nvestment Cost lowest priority low ]
—River Basin lowest priority good ] —River Basin [ poor
Precipitation Change dry ] Precipitation Change dry ]
Ambient Temperature Change warm ] Ambient Temperature Change warm ]
—Matural DisastersHazards [ sensitive rTlatural Disasters/Hazards [ sensitive
—Community Attitude normal priority  not negafive ] —Community Attitude low priority not negative ]
—Protected Areas normal priorty few ] —Protected Areas low priarity few ]
Technological Infrastructure sufficient ] Technological Infrastructure sufficient ]
Scientific Infrastructure sufficient ] Scientific Infrastructure sufficient ]
Electricity Demand Status/Situation high ] Electricity Demand Status/Situation [ low
Electricity Demand ForecastPrediction high 1 Electricity Demand Forecast/Prediction normal priority  high
—Substation Status/Condition low priority probably suitable Substation Status/Condition low priority probably suitable
—Distribution System Status/Condition probably suitable Distribution System Status/Condition probably suitable
—Transmission System Status/Condition probably suitable T ransmission System Status/Condition probably suitable
War Situation normal priority no ] War Situation low priority no ]
Terrorsm Situation no ] Terrorism Situation no ]
Geopolitical Uncertainty Situation low ] Geopolitical Uncertainty Situation low ]
Security Situation good ] Security Situation good ]
Free Travel Situation good ] ree Travel Stuation good ]
Social Chaos Situation [ yes ocial Chaos Sttuation no ]
-Road Transportation good ] [:EDEBEI Transportation good ]
—Railroad Transportation good ] _allrnad Transpnrtatlnn [ poor
—Air Transportation [ poor Air Transportation _ [ poor
L\Waterbome Transportation good ] Waterborne Transportation [ poor
Business Climate Status/Situation good ] usiness Climate Status/Situation [ poor
Business Climate Prediction good ] Business Climate Prediction good ]

The plus-minus-1 analysis for the best options of medium privtae hydropower plant investment options cluster
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FUTURE WORK
CASE STUDIES FOR MULTILATERAL DEVELOPMENT BANKS FOR INSTANCE:

® European Investment Bank ®m Asian Development Bank
® European Bank for Reconstruction and Development

® Inter-American Development Bank Group

® World Bank
orld Ba m African Development Bank

m Islamic Development Bank
P m Caribbean Development Bank

®m Latin America Development Bank

m Black Sea Trade and Development Bank

CASE STUDIES FOR COUNTRIES FOR INSTANCE:

® Georgia = Hungary ® Lithuania ® Moldova

® Ukraine ® Poland
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FIRST CONTINENTAL BASED CASE STUDIES FOR SMALL, MEDIUM, LARGE AND VERY
LARGE HYDROPOWER CLUSTER BY ITSELF

Very Large

AUSTRALIA [l EUROPE
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FINALLY WORLDWIDE CASE STUDIES FOR SMALL, MEDIUM, LARGE AND VERY LARGE
HYDROPOWER CLUSTER BY ITSELF
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