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1986

200

1 55

2003

20

12

200 MVA><2

200 MVA




2005 8

28 9 21
2006 1 29 2 8
2003 12 11

1) 220/110/10 kV, 250 MVA 2
2) 2
3) 220kV  110kV 1
4) 2
5) 1
6) 10KV 1
7) 1
8) 10KV 2
9) 10kV 2
10) 1

5)
1) 2
2) 1

10 kV




E/N

8.71 8.70

1
2 200 MVA 500 MVA 2 ><250 MVA
55 6
2)
BHN
EC 3
220 kv
2002
EC

220 kv

21

0.01

400 MVA




55

BHN
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CB
CIS
CT

DS
EBRD
EC

EU

FOB
FSU

GDP
HV
IBD
IEC
IDP

IMF

JBIC
JEC

JICA

JIS

JSC

LDC

LLC

Lv

MV

O&M

SCADA

TR

UNDP

UNHCR

USSR

WB
WB PHRD

Circuit Breaker
Commonwealth of Independent States
Current Transformer

Disconnecting Switch

European Bank for Reconstruction and Development
European Commission
European Union

Free on Board
Former Soviet Union

Gross Domestic Product

High Voltage (500, 330, 220 and 110 kV in Azerbaijan)
Islam Bank for Development

International Electro-technical Commission

Internally Dispatched Person
International Monetary Fund

Japan Bank for International Cooperation
Japanese Electromechanical Committee

Japan International Cooperation Agency

Japan Industry Standard

Joint Stock Company

Load Dispatching Center

Limited Liability Company

Low Voltage (400/220 V in Azerbaijan)

Medium Voltage (35, 20, 10 and 6 kV in Azerbaijan)
Operation and Maintenance

Supervisory Control And Data Acquisition
Transformer

United Nations Development Program

United Nations High Commissioner for Refugees
Union of Soviet Socialist Republics

World Bank

World Bank Policy and Human Resource Development
(Fund)



mm : Millimeters

cm : Centimeters (10.0 mm)

m : Meters (100.0 cm)

km : Kilometers (1,000.0 m)

cm? : Square-centimeters (1.0 cm x 1.0 cm)
m? : Square-meters (1.0 m x 1.0 m)

km? Square-kilometers (1.0 km x 1.0 km)
cm?® : Cubic-centimeters (1.0 cm x 1.0 cm x 1.0 cm)
m? : Cubic-meters (1.0mx 1.0 m x 1.0 m)
g : grams

kg : kilograms (1,000 g)

ton : Metric ton (1,000 kg)

sec. : Seconds

min. : Minutes (60 sec.)

hr. : Hours (60 min.)

AZM : Azerbaijan Manat

uUss$ : United State Dollars

J¥ : Japanese Yen

\% : Volts (Joule/coulomb)

kv : Kilo volts (1,000 V)

A : Amperes (Coulomb/second)

kA : Kilo amperes (1,000 A)

W : Watts (active power) (J/s: Joule/second)
KW : Kilo watts (10° W)

MW © Mega watts (10° W)

Wh : Watt-hours (watt x hour)

kWh : Kilo watt-hours (10® Wh)

MWh : Mega watt-hours (10° Wh)

GWh : Giga watt-hours (10° Wh)

VA : Volt-amperes (apparent power)

kVA : Kilo volt-amperes (103 VA)

MVA : Mega volt-amperes (106 Wh)

var : Volt-ampere reactive (reactive power)
kvar : Kilo volt-ampere reactive (103 var)
Mvar : Mega volt-ampere reactive (lO6 var)






1

11
111
@

1991

3
2001 3 31
2002 1 1 10 1
25 ! 10 1
BAYVA 25
500kV 330kV 220kV
110 kV 2 110 kV 35kV 10 kV
6 kV
2.1-1
(Ministry of Fuel and Energy)®

1.1-1

! BARMEK Azerbaijan Electricity Network LTD

2 Ministry of Fuel and Energy:




)

®3)

2001

Tariff
MW 4,187 MW 971 MW
79% 4,092 MW
3,430 MW 662 MW
1.1-1
MW) MW)
Azerbaijan SRPP 2,400 1,960
Ari-Bayramli SRPP 1,050 890
Simal SRPP 550 480
Baku-1 CHPP 110 100
(4,110) (3,430)
Mingechevir 418 340
Shamkir 380 180
Yenikend 150 120
Araz 22 22
C ) (970) (662)
5,080 4,092
10
5%
350 MW

5,157

5%




1.1-2
1.1-2
2002 2003 2004 2005 ( )

(GWh) 18,578 21,150 21,345 23,137

(GWh) 2,375 2,436 2,373 2,650

(GWh) 925 871 1,008 1,333

(GWh) 18,055 20,672 20,640 22,145

(4)
500 kV 330 kV 220 kV 110kV 4
500kV 330kV 220 kV 1.1-3
1.1-3
/ X
500kV | Absheron S/S 1985 500/220 kV 267 MVA x 3 800 MVA
( 500 kV) (800 MVA)
330kV i Absheron S/S 1985 330/220 kV 133 MVAx 3 400 MVA
Yashma S/S 1970 330/220 kV 240 MVAx 1 240 MVA
Ganja S/S 1966 330/110 kV 200 MVAx 1 325 MVA
125 MVAx 1
Agstafa S/S 1967 330/110 kV 125 MVA x 2 250 MVA
Imishili S/S 1984 330/110 kV 125 MVAx 2 250 MVA
Agdam S/S 1976 330/110 kV 125 MVAx 2 250 MVA
Agcabedi S/S 2002 330/110 kV 280 MVAx 1 280 MVA
( 330kV) | (1,995 MVA)
220kV | Masalli S/S 1976 220/110 kV 125 MVA x 2 250 MVA
Agsu S/S 1980 220/110 kV 63 MVAx 3 126 MVA
Babek S/S 1983 220/110 kV 125 MVA x 2 250 MVA
Hovsan S/S 1975 220/110 kV 200 MVAx 2 400 MVA
Sangachal S/S 1982 220/110 kV 63 MVAx 2 126 MVA
Xirdalan S/S 1953 220/110 kV 240 MVAx 2 640 MVA
180 MVAx 1
Nizami S/S 1993 220/110 kV 125 MVA x 2 250 MVA
Mushviq S/S 1986 220/110 kV 200 MVAx 2 400 MVA
( 220kV) | (3,092 MVA)
Energy System of Azerbaijan
1991 Nizami




1993 Agcabedi 2002

500 kV Trans-Caucasian Transmission System
Azerbaijan 40
Absheron
330 kV
220 kV Azerbaijan Mingechevir
220 kV
400 MVA  500-330/220 kV
Absheron Xirdalan Ali-Bayramli 220 kV
Xirdalan 640 MVA  Nizami 250 MVA  Hovsan 400
MVA Sangachal 126 MVA
220 kV 1.1-2
To Azerbaijan SRPP To Azerbaijan SRPP
— s
330 kV
— 110kV
To Ali Bayramli
SRPP <«——

Xildaran S/S
Hovsan S/S
2x240MVA 2x 125 2x200

Nizami S/S | MVA MVA

200 MVA, 200 MVA
J 180
250MVA 250MVA

Barmek Baku 110kV TL 110 kV TL

110 kV TL or Barmek Baku
Mushvig S/S

1.1-2




(5)
3 2002 2005
1.1-4
1.1-4 AZM/KWh
2002 2003 2004 2005
C )
94.19 117.40 111.0 119.0
(100%) (100%) (100%) (100%)
1) 84.93 91.04 94.23 105
(90.2%) (77.6%) (84.9%) (88.2%)
1)-1 71.90 78.70 805 88.1
(76.4%) (67.1%) (72.5%) (74.0%)
1)-2 13.03 12,34 13,73 16.9
(13.8%) (10.5%) (12.4%) (14.2%)
2) 2.16 3.57 2.35 3.61
(2.3%) (3.0%) (2.1%) (3.0%)
3) 7.10 22.79 14.42 11.30
(7.5%) (19.4%) (13.0%) (9.5%)
78  90%
67 74
2 3%
2006 2010
130 AZM/kW
(6)
1.1-5
1.1-5
(AZM/kWh)

96

250

130

90




(@)

2004

2005
2
2002 1.1-6
1.1-6
AZM/KWh
2002 2003 2004 2005
1) 94.2 117.4 111.0 119.0
2) 71.0 71.0 71.0 71.0
) 2) 133 % 165 % 155 % 168 %
2002 133% 2005 168%
1.1-7
1.1-7 %
2002 Baku = Sumgait | Ganja | Ali-bay
2002 50 30 30 30
2003 55 30 30 30
2004 60 35 35 35
2005 75 40 40 40
2006 100 45 45 45
2007 110 50 50 50
2008 110 65 65 65
2009 110 80 80 80
2010 110 100 100 100
2011-2016 110 110 110 110
2006 2010 2017 100 110 110 110
100% 2018 100 110 110 110
2019 100 110 110 110
100% 2020 100 110 110 110
100% 2021-2025 100 100 100 100
10 10%




(8)

2002 2004
1.1-8
1.1-8
( GWh)
2002 2003 2004
6,488 7,270 7,589
1,007 1,061 1,057
(%) (15.5%) (14.6%) (13.9%)
2,096 2,675 2,975
4,709 5271 4,707
3,853 4,439 4,298
17,146 19,709 19,569
220 kV 13 110 kV
14% 15.5%
1)
350 MW
2)
1991 90
2000




3)

Tariff
T1AZM
119AZM: 2005
1.1.2
2005 2009 1.1-9
SCADA
1.1-10
2 2006 400 MW
2 2005 500 MW
330 kV 2006 1 2
330kV 2006 220 kV 330kV
SCADA 2005 SCADA
220 kV 400 MW




113

1.2

1993

10

10

1991

1960

55

100

1994

5

12

1995 11
2003

1950

90

200

1988

10

2003

22




1997 20
200 MVA <2
1986 20
2003 12
13
1.3-1
131
1999~ JICA —
2001
1998 JBIC 206.66 150 MW 400 MW
2002
1999 JBIC 183.32
2003
2005 JBIC 192.80 400 MW 1
2
582




14

1986 2>200 MVA
(IBD) WB Kfw
(EBRD) EC
EC
1.4-1
1.4-2
1-4-1
2002 IBD Agcabedi S/S — 330/110/10 kV 280 MVA
330/110/10 kV 1
2003 WB PHRD | SCADA —
2004 Kfw 18.4 mil. SCADA
2 USS$
2006 WB 48.0 mil. SCADA
US$
2004 330 kV, 220 kV 78.7 mil. Imishi - Ali Bairamli ~ 330 kV
US$ Ali Bairamli — Salyani
— Massali — Astara - [ran 220
3%
2005 Sungait 500 354.4 Sungait
MW mil. US$
2005 IBD Khachimak 14.6 mil.
330/110/10 kV USS$
2006 EBRD Azerbaijan — Azerbaijan
EBRD Agcabedi S/S 4.0 mil. 330/110/10 kV 280 MVA
US$ 1




1.4-2

1998 Kfw 220 kV — 220 kV
2002 EC S/S ~ 3.1 mil. 220 kV 35.8 km
S/S  220kV US$
2004 Kfw 18.4 mil.
USS$
2
IBD: Islam Bank for Development
EBRD: Europe Bank for Rehabilitation and Development
WB: World Bank
WB PHRD:  World Bank Policy and Human Resources Development Fund
Kfw:
EC: European Commission
1.4-2 500-330/220 kV 220/110 kV
220 kV
EU

: Agency for Rehabilitation and Reconstruction of the Areas of Azerbaijan




1.1-9

2005
ID F/S
4 06 07 08 09
1 2 3 4 5 6 7 8 10 11 12 13 14 15 16
50 | Derben(Ru) — Yashima(Az) Khachimas 330/110/10 kV 08.05-09.05 | 11.05-12.05 01.06 | 06.07
330 kV 110-330 kV «—> | —> +—>
Khachimas Yashima 330kV 10.05-11.05 | 12.05 01.06-02.06 | 03.06-06.06 08.06 | 12.07
Derben(Ru) — Yashima(Az) +—> «—> | —> +“—>
330 kV 170 km
45 km
51 | Imishli 330 kV Imishli 330kV 2 01.06-04.06 06.06-
Imishli — Partcabal “—> 12.06
330 kV <“——>
Imishli — Partcabal 2
330 kV
52 | Azerbaijan Ali Bairam DRES — Imishli 03.06-07.06 09.06 | 12.07
DRES - Imishli Ali 330 kV Imishli 330 “—> +—>
Bairam DRES — Imishli kV
330kV Geranboi 330kV 03.06-07.06 | 06.06-09.06 09.06 | 12.07
Azerbaijan DRES — Imishli «—>  —> <+—>
330 kV
53 | Ali Bairam DRES — Salyani Salyani 220/110/10 kV 08.05-10.05 11.05 | 12.06
220 kV 110 kV Ali «—> “—>
Salyani 220 kV, 125 Bairam DRES — Salyani
MVA 110 kV 220 kV
54 | Salyani — Masalli Masalli — | Salyani — Masalli 220 kV 12.05-01.06 03.06-
Astra 220 kV Masalli 220/110/10 +—> 12.06
Masalli 220/110/10 | kV <+“—>
kV Masalli — Lenkorani — Astra ( 03.06-04.06 06.06-
Astra 220kV ) «—> 12.06
220 kV <“——>

1/3




2005

ID F/S
1 2 3 4 06 07 08 09
1 2 3 4 7 8 9 10 11 12 13 14 15 16
55 | Araz Araz Nakhichebani 01.05 12.05
Nakhichebani — Djulifa — Djulifa 110 kV < >
110 kV 110 kV
110 kV
56 330kV ~ Yashima Imishli 04.05 12.06
220kV  Khurdaran < >
110 kV  Binagadi, Puta, Mashtagi,
Evlakh
330 kV Siemens 08.05 03.06
Yashima 220kV ~ Nizami, < >
Mushviq, Gyabyalya 110
kV  Surakhani, Evlakh, Gyandja-1,
8km, Puta, Ramani 10
10.05 10.07
SCADA < >
57 | Apsheron 500/330/220 | Apsheron 500/330/220 kV 01.06-
kV 330kV 330kV Ali 05.06
Ali Bairam 4 Bairam 4 330kV b <+—>
330kV
58 | Beyuk Shor 220/110/10 | Mingechevir — Sheli 07.06-08.06 | 09.06-12.06 02.07 | 12.08
kV Sheki 220/110/10 2 220 kV “—> | —> +—>
kV 220, 110 kV Sheki 220/110/10 kV
Shimal DRES — Beyuk Shor 50 04.06-05.06 | 06.06-09.06 11.06 12.08
2 220 kV +“—r | —> < >
Beyuk Shor 220/110/10
kV 110 kV

2/3




2005

ID F/S
2 3 4 06 07 08 09
1 2 3 4 7 8 10 11 12 13 14 15 16
59 | Shimal DRES — Govsani - Govsani 220/110/10 kV 04.06-05.06 | 06.06-09.06 11.06 | 02.07
Beyuk Shor — Promuzel Shimal DRES — Govsani 2 «—> | —> <>
2 220 kV 220 kV
110 kV 220 kV
Beyuk Shor — Promuzel 50 12.06-01.07 | 02.07-06.07 08.07 | 03.08
2 220 kV «—> | —> +“—>
Promuzel 220 kV
60 | 330/110kV ~ Gyandja Akhsu 220/110/10 kV 03.06-
220/110/10 kV 2 x63 MVA 12.06
Khurdalan Akhsu 2 x125MVA <+——>
110/35/10-6 kV Masalli 220kV 2
Binagadi, Zabrat, Akhmedli x125MVA
Khurdalan 220/110/10 kV 04.05 03.06
3 < >
x60 MVA 250 MVA
Akhmedli 110/35/10kV 3 09.05 04.06
40 MVA < >
Zabrat 110/35/10 kV 09.05 | 12.05
1 x40MVA 1 x63 +—>
MVA
Binagad 110/35/10 kV 07.05 06.06
2 Ne2 Ne3 x40 MVA < >
2 x63 MVA
61 | Nakhichiva Sharur 154 kV

3/3
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2.

1

11

1)

AZERENEJI Joint Stock Company

[

_________________________________________________________ ,._._.__._._.._._.

- Azerbaijan State District PS
- Ali-Bayramli State District PS
- Shimal State District

- Sumgait CHPP Center-1

- Baku CHPP Center-1

- Baku CHPP Center-2

- Mingachevir HPP Network

- Shimkir HPP Network

—| Azerenergy Operation Institute |

Azerbaijan Power Scientific Research
and Energy Project Institute

Baku Hydro Project Institute

Operation Methods Network of
Power System

-Baku HVEN

- Absheron HVEN
- Sumgait HVEN
- Ganja HVEN

and Service

Azerenergy Special Maintenance |_| - Ali-Bayramli HVEN

HVEN

Azerenergy Special Repair and
Construction

—I The Power Office of Nachchivan AR |

211

Azeri-Supply I_

Militarized Security Group |—




2.1-1 2005 8
10,047 246

3
)
5
High \Voltage Electric Network: HVEN
21
Baku
HVEN 319
7 220 kV 110 kV 800 km 220kv 110 kV
3
3
100 kv
2.1.2
2.1-1 2002 2005




2.1-1 AZM
2002 2003 2004 2005 ( )
1
11 1,400,428.8 1,629,082.9 1,619,967.2 867,558.2
1.2 1,808,597.7 2,520,311.4 2,310,806.2 1,245,868.4
1.3 - 408,168.9 - 891,228.5 -690,838.9 - 378,310.2
2
2.1 28,839.4 101,801.6 3,466.1 114.6
2.2 23,650.1 82,218.5 2,234.6 814
2.3 5,189.3 19,583.2 1,231.5 33.2
3 2,393.2 15.7 229.3 7,267.0
4 - 23,860.9 3,608.4 - 488,438.7 5,695.1
5 -424,447.3 - 868,021.2 -1,177,816.9 - 365,315.0
6 1,012,200.0 1,253,795.6 2,008,080.0 471,800.0
7 587,752.7 385,774.4 830,263.1 106,485.0
8 158,693.2 96,443.4 199,263.2 25,556.4
9 429,059.4 289,331.1 631,000.0 80,928.6
2006 1 1 5,000 1
1AZM =0.022 JPY
2.1-2
2002 2004 2005
5
2.1-2 AZM
2002 2003 2004 2005
20,225 29,777 49,632 109,967
2,153 6,669 10,267 17,134
1,187 2,618 3,586 9,858
5

Azerenergy Special Maintenance and Service

Construction

Azerenergy Special Repair and

2

2005




2.1-2 2002
AZM1,187 2005 AZM9,858 3 8

2.1.3




214

1)  220/110/10 kV, 200 MVA
2) 10kV
3) 10KV

1)

a 2 3 ) 230/121/10.5 kV

a 2 13 ) 200/ 100 MVA

a r 3 ) 502/945/5499 A

50 Hz

% (-2 /1-3 /2-3 )  10.8/33/20.5%

215/ 182 tons

(OFAF)

OLTC




10 kv
100 MVA

)

(3) 10kV

10 kV
10 kv

10 kv

400 kVA




2.2

o 0 WVERMETN

@ LLEIRRN
(R R

LSRR
ARThTLLREN

1986

220
110 kV 6 110 kY

kv




2.2.2

2.2.3

1)

)

)]

2)
3)
4)

5)

55

i)

IKL

40

0

15

70%

247 mm/

25 m/sec
30

0.20G
0.20G

Very heavy (IEC60071 Table 1

V)




22-1 3 2005 8
*1 *2 *3
( ) ) )
22,370 2,962 569 1,899 2,468
57,184 3,963 1,686 3,952 5,683
50,128 4,182 124 2,729 2,853
11,004
*1
*2
*3
150 kWh
1
5,683




2.7

km

-4&-5
2.2-1







3.1

1)

)

3.2

3.2.1

1)

2

200 MVA
10 kv

220 kv
250 MVA




2 2020

GOST
@)
2.2.2

@)

)

GOST-R IEC
GOST-R IEC
JIS JEC
2)
1
500 kV 220-330 kV

1 34.49.101.87 (1987 )

1981 6 12 No. DP-3148-1




200 MVA
Sl
4
Azerenergy Special Maintenance and Service Azerenergy

Special Repair and Construction 2 2

®)
2.1.3
10 kV

oJT

(6)




)]

2)

i)

2)

3)

4)

30

10 kv 100 MVA

IHI

Alstom

150 MVA

10 kV

ABB

2




(@)

3.24
4.5
15

10




3.2.2

3221

1
2)
3)
4)
5)
6)
7)
8)
9

2003 12 11

220/110/10 kV, 250 MVA

10 kv

10 kv
10 kv

10)

)
2)

220 kV

110 kV

P NN P PPN P DNNDN

5)




3.222
(1) 1 -2
1)
2004 2004 12
3.2-1 3.2-2 3.2-3
. 300.0
s
3
250.0 |
200.0
205.8
167.7
150.0
1998 1999 2000 2001 2002 2003 2004 2005
(Year)
3.2-1 1998 - 2005
2005 1
300.0
<
§ 251.5
~ 250.0 | >
205'81905
2000 "
167.7 98.1
150.0
129.6
iz U2
100.0
114.3 R
91.5 \0/31.5
76.2
50.0 |
0.0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(Month)
3.2-2 2004




2)

300.0

(MVA)

250.0

200.0

150.0

100.0

0

3.2-3

2005 1

5%

100 kVA

MVA

2 4 6 8 10 12 14 16 18 20 22 24

2013

100 kVA

2004 2005

2004

11 12

100 kVA

(hours)

15

1
251.5 MVA
18 20

2

5%

160




3)
100 kVA
100 kVA
2020

3.2-1
2010 2015 2020
63.5 MVA 64.7 MVA 69.4 MVA
110.0 MVA 144.7 MVA 178.9 MVA
130.0 MVA 189.9 MVA 248.9 MVA
303.6 MVA 399.3 MVA 497.2 MVA

2020 3 497.2 MVA
100 %
80%
3 110 kV 2010
500 MVA 2 x 250 MVA 2020
1 200 MW
(2 3
10 kV 3 100 MVA 1 2
200 MVA 50 ZAPAROZH Transformer

3

3

25 MVA




(3) 10kV

4) 10kV

10 kv

kv

(5)

1)

i)
i)

iv)

v)
vi)
vii)

viii)

w N -

2

10 kv
10 kv
10
2
3
OFAF ODAF
230/121/10.5 kV
1 -2 250 MVA
1 -3 : 25 MVA
2 -3 25 MVA
50 Hz
YNad11

SI/LI/AC  650/750/360 kV

LI/AC 480 /185 kV
LI/AC -1 85kV
LI/AC 75128 kV

SI: Switching impulse withstand voltage
LI: Lightning impulse withstand voltage
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3.5

351

1)
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B/A

®3)

8.71
1 2
3.5-1
1) 8.12
5.61
2.51
@) 0.58
8.70
US$6,100 ( 0.66 )
AP 0.1% US$ 8,100 0.88
US$14,200 1.54
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3.5.2
7
2002 2004 2005
3.5-2
3.5-2
2002 2003 2004 2005
1,187 AZM 2,618 AZM 3,586 AZM 9,858 AZM
US$258,000 US$569,100 US$779,500 US$2,143,000
2005 19 156.4 AZM
US$34,000 1.6
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