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At 11.8.1-1 TELCIERH

Description Unit First Second Third Total
Phase Phase Phase
Facliities to be Rehabllitated
1 MV underground cable lines
{2) Number of line sections nGs, 198 147 123 469
(b) Line length km 93.1 70.1 69.7 232.9
2 Distribution transformer stations
(a) Number of transformer stations 108, 106 8 78 262
{b) Number of transformers nos. 156 102 116 374
Quantities of Facllitios to be Procured
A. Transformer Stations
Al MYV Cubicles
a.1.1 Outgoing feeder (SF6 CB, 630 A, motor driven) set 370 276 231 877
a.1.2 Incoming feeder (SF6 LBS, 630 A, motor driven) set 370 276 231 817
2.1.3 Bus coupler (SF6 LBS, 2000 A, motor driven) sef 78 60 63 201
a.1.4 PT cubicles set 156 120 126 402
a.1.5 Transformer circuit cubicle
{a) SF6 LBS 200A w/fuse for 400 kVA trans. set 57 34 47 138
{b) SF6 LBS 200 A w/fuse for 630 kVA trans, set 83 49 55 187
(<) SF6 LBS 200 A w/fuse for 1,000 kVA trans. set 15 10 11 36
A2 Supply and Instalation of Distribution Transformers (10/0.4-0.23 kV) '
a.2.1 Oil filled type
(a) 400 kKVA set 3 24 3 89
{b) 630 kVA set 48 ag 44 130
(c) 1,000 kVA set 16 8 8 26
a.2.2 Molded dry type
(a) 400 kVA set 26 10 13 49
{b) 630 kVA set 35 11 11 57
(c) 1,000 kVA set 5 2 3 10
A3 Supply and Installation of Low Voltage Distribution Board (LVDB)
2.3.1 1,600 A capacity with 4 feeders of 400 A and 4 feeders of 250 A set 50 24 38 112
with bus-tie circuit breaker
a.3.2 1,600 A capacity with 4 feeders of 400 A and 4 feeders of 250 A set 105 69 75 249
A4 Supply and Installation of wall mounted fuse switch
a.4.1 Main fuse of 400 A with 4x250 fusc switches set 622 384 456 1,462
A5 Supply and Installation of Package Type Transformer Station
(a) Station with 400 kVA transformer set 0 3 1 4
_(b) Station with 630 KVA transformer set 1 6 2 O
B. Power Cable
B.1 .Supply and Erection of MV XLPE Underground Cables .
(2) 3 x 240 mm’ krn 138.1 1041 1035 3457
{(b) 3x 150 mm’ km 59.2 44.6 44.4 1482
B2 LVXIPE Cables '
b.2.1 Supply and Erection of LV Underground Cables
(a)3x240+1x95 mm km 62.2 384 45.6 146.2
(b)3x 150+ 1 x 70 mm’ km 55.9 344 41.0 1313
b.2.2 Supply and Erection of ABC House Frank Cable :
(a)3x150+1x70 mm km 65.2 40.2 47.8 153.2
(b) 3x70+1x70mm’ km 65.2 40.2 47.8 153.2
C. Watt-hour Meters
{a) Single phase 230 V 5/20 A set 13476 10,107 | 10,107 33,690
(b) Single phase 230 V 10/20 A set 179681 13476 | 13,476 44,920
(<) Single phase 230 V 20/60 A set 13476 10,107 | 10,1067 33,690
(d) Three phase 400 V 10/30 A sef 144 108 108 360
(e) Three phase 400 V_20/60 A set 288 216 216 720
(f) Three phase 400 V 30/90 A set 288 216 216 720




Zt11.8,2-1 AN (B RAT M)

Unit Rate
Description Unit | (FOB)
Price
(US3$)
A. Translormer Stations
A1l Supply and Instailation of MV Cubicles
a1.1 Outgoing feeder (SF6 CB, 630 A, motor driven) set 13,863.1
2.1.2 Incoming feeder (SF6 LBS, 630 A, motor driven) set 3,887.0
a.1.3  Bus coupler (SF6 LBS, 2000 A, motor driven) set 4,556.4
a.1.4 PT cubicles set 3,887.0
a.1.5 Transformer circuit cubicles
(a) SF6 LBS 200A w/fuse for 400 kVA trans, set 3,076.9
(b) SF6 LBS 200 A w/fuse for 630 kVA trans, set 3,230.7
{c) SF6 LBS 200 A w/fuse for 1,000 kVA trans. set 3,384.6
A2  Supplyand Installation of Distribution Transformers (10/0.4-0.23 kV)
a.2.1 Oi! filled type
. (a) 400 kVA set 6,970.1
(b) 630 kVA set 9,076.3
{c) 1,000 kVA set 12,650.5
a.2.2 Molded dry type :
(a) 400 kVA set 12,546.3
(b) 630 kVA set 16,337.3
{c) 1,000 kVA set 22,770.9
A3  Supply and Installation of Low Voltage Distribution Board (LVDB)
a.3.1 1,600 A capacity with 4 feeders of 400 A and 4 feeders of 250 A set 25,568.0
wilh bus-tie circuit breaker
a.3.2 1,600 A capacity with 4 feeders of 400 A and 4 feeders of 250 A set 17,891.6
Ad Supply and Instatlation of Package Type Transformer Station .
(a) Station with 400 kVA transformer : set 46,023.4
{b) Station with 630 kVA transformer set 49,593.8
B. Power Cable :
B.1 Suppiy and Erection of MV XLPE Underground Cabl :
{2) 3 x 240 mm® km 21,086.7
() 3x 150 mm® km 16,474.7
B.2  LVXIPE Cables
b.2.1 Supply and Erection of LY Underground Cables
(3) 3x240 + 1 x 95 mm” km 13,619.6
(b) 3 x 150 + 1 x 70 mm® _ km 9,713.2
b.2.2 Supply and Erection of ABC House Frank Cable I
(2) 3x 150 + 1 x 70 mm® km 7,284.2
() 3x70 + 1 x 70 mm’ km 4,035.2
Building Works
1 New construction (10% of KO type) nos: 27,866.0
2 Rearrangement of inside wall{(KO*G0%, KP:30%) nos. 9,084.0
3 Cable duct and others(KO:30%,KP:70%) nos. 5,285.0
-4 . Cable duct and others(KB:100%) nos. 2,043.0

Note:  KO: Ground-mounted type building standing independently
KP: Ground-mwunted type building close to other buildiags
KB: Rented room type :




e 0.8.2.2 MEMER ERIERIE)

Unit Rate
Deseription Unit {FOB)
- Price
{(US$)
A. Load Dispatching Cenler i
a.1 Distribution network supervisory conirol unit set 160,000
4.2 Substation supervisory control unit & communication equipment set 254,000
a3 Dispatcher terminal & accessory set 44,000
a.4 Large size screen type display & conirol equipment set 564,000
2.5 Distribution network display panel & control equipment set 376,000
2.6 Substation network display panel & control unit set 376,000
a.7 Radio communication equipment & conirol equipment set 235,000
a.8 Training terminal set 28,000
2.9 Office terminal, Office LAN, accessory set 94,000
' a.10 Power supply equipment sel 125,000
B. Transformer Station
b.1 Remote terminal unit set 18,797
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HEfH1.9.2:2 (1) REFR(RERREWICLIXBTRBONE

Based on the market price data as of June 2000

Small type Medium type

Generator price plus installment cost ($) 7200 1,000.0
Power output (kW) 2.2 35
Capital cost (3/kW) 3273 285.7
Capital recovery factor (CRF) at 10 % (6 years) *1 0.264 0.264
Annuitaized capital cost ($/kW-year) 86.3 75.4
Annual average household consumption per customer (kWh) 7,420 . 7,420
Utilization factor (%) © 039 0.24
Capital cost (cent/kWh) 2.56 3.56 @
Benzine cost per litter (manat) 1,600
Fuel amount for 1 XWh {I/kWh) 0.40
Fuel cost (manat/kWh) _ : T 6400
Fuel cost {cent/kWh) . : 14.36 @
Generation cost per KWh (cent/kWh) ©O+@ 16,92 - 17.92 .
Average generation cost per KWh (cent/kWh) 1742

Notel : Economic use life is assumed to be & years. _ .
Note2 : The figure (for 2000) is estimated by applying the giowth rate during 1998-99 for the average household

consumption record in 1999,



HiH.9.2-2 (2) BTG REB(LRAC)ONE

Proposed Generstion Plants / Year (2000-05) *1

Nele : Above estimation is made by referring ta the following reports, and the data obtained by JICA study team for the puspose of updating some parametens.
1} Advice: to Government ; Azerhaijan, (Fart VII Electricity Sector - Development of electricity fadlities), January 1993, TACIS
2) Rehabilitation of the Energy Distribution Systerns in the Region of Baku and Sumgait (Volurme 2), February 1999, TACIS

Economic fadility life js assumed to be 25 yean. .
Netel : Cost estimate of the d plant is adj

PrOp

d to 2000 price leve by average CP1 (4.7%) recorded during 1995-99 for anly ol portion,

Cost estimate based o financial price is adjusted to economic price with Standard Conversion Factor (0.5) for tocal portion.
Local portion is assumed to account for 20 % of tetal cost, a3 been in TACIS report.

NeteZ : LRAKC at distribution end i esth

ted based o the following component ratio of the asset value of ehectric facilities, available by hearing to Azenerji.

AD0~45.0% Asset vahue of power gemeration facilities
165~ 18.0% Assetvalue of transmission facilities

_ _ “435~37.0% Assetvalue of Estribution taciities

Nade3 : Fuel price is refermed to World Bank projection as of July 27, 1999 with ne price escalation adjustment.

1 2 3 4 5~ 28 Present Value
1) Severnaya TPP (Nol) -Combined Cycle
Cost disbursement (million USD) 67.2 93.6 9.2 - - - 198.0 764
Output capacity (MW) 0 0 0 380 380 380 2,591.5
2) Sumgait TPP -Combined Cycle
Cost disbursement (million USD) 654 21.0 77.0 - - - 192.5 706
3) Severnaya TPP (No2) -Combined Cycle
Cost disbursement {miliion USD}) 68.5 95.4 807 - - - 2017 739
Cutput capacity {MW) 0 0 0 400 400 400 2,7279
Weighted average for annuitaized capital cost  73.6
Capital Recovery Factor (CRF) 10.0% 0.110
(A) Capacity/Capital Cost Estimation *2
Generation  Transmissio Distribution
end nend end
Average incremental capital cost  $/kW 66°7.9 912.8 1,484.2
Weightcd average for anmuitaized capital cost 3/kW year 73.6 100.6 163.5
Degrating/inbouse loss rate 3.0% 759 103.7 168.6
Forced outage loss rate 6.0% 80.7 1103 173.9
Scheduled maintenance and inspection loss rate 1.7% 8§74 119.5 1885
Transmission and distribution loss rate 21.6% 1258 2219 -
Load factor 600%  515%  550%
LRAIC for capital cost cent/kWh 1.66 2.19 4.61
LRAIC for O&M cost {ceat/kWh) 3.0% 038 0.54 092
LARIC for total capacity Cost centfkWh 2.4 2.73 553 D
. (B) Energy Cost Estimation *3
Heat rate (combined cycie) kcal/kWh 1,720.0
Thermal efficiency rate % 50.0%
Hea\g;lFuel (f;b 0;(:;. Natural Gas {cizt'ojt":':);o.
Economic fuel cost  §/ton 1250 $/1000m3 39.3
Caloiific value (heat content)  keal/kg 9,600 kcal/im3 8,000
Fuel cost per Gigacalorie  $/Geal 130 $/Geal 104
Assumed contribution by fuel type for energy generation % 50.0% % 50.0%
Fuel amount required for 1kWh generation  kg/kWh 018 m3%kWh 0.20
Economic energy (fuel) cost per kWh  cent/kWh 224 cent/kWh 1.79
Weighted average coonomic fuel cost per kWh  cent/k'Wh . 2.01
"""""""""""""""""""""" T Generation en-ansmission elistribution end
LERAIC for Eacrg_y (Fuel) cost (USC/kWh) cent/kWh 2,01 2,18 265 @
LRAIC (USC/KkwWh) D4+ cent/kWh 4.06 4.92 8,18
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Revenue by Tariff Category . Eenrgy Tariff Projected
Y Energy Sales Ratio .
for the entire Baku City . Applied Revenue
(GWh) against Total

(VAT exclusive) (AZM/kWh) (million AZM)
1) Indusrial Sector 1,140.4 25.4% 1300 148,252.0
2) Budget Sector 1774 4.0% 130.0 23,062.0
3) Non-industrial Sector 162.5 36% 1300 21,125.0
4) Commercial and Service Sector 106.1 2.4% 130.0 13,793.0
5) Electric Railway 54.6 1.2% 130.0 7,098.0
6} Urban Transportation / Water Company 278.8 0.2% 130.0 36,244.0
7) Agricultural Sector 123 0.3% - 1300 1,599.0
8) Residential Sector 2,555.3 56.9% 63.8 163,028.1
Weighted Average Sales Tariff exclusive VAT 4,487.4 100.0% 2.3 414,201.1

Source : Azenerji, AHPNE/CHPNE, BEN/ESE
Note : Energy sales amount is based on 1999% actual record, assuming uo effect of tariff change un consumption patiern,

Note : Energy tariff applied for residential sector takes into account the financial loss portion by free-charge supply to privileged groups.
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Fi1.1.3-1 BEEHS YO LB EN

(/km?®)  Sabaif  Yasamal  Nasimi  Narimanov  Nizami  Khatai

1, &%

AO 1,000 7.9 13.5 20,0 6.0 50 6.8

[ e asRa Nos. 245 1.52 2.45 0.86 0.31 032

g e Nos. 6.91 5.30 9,08 3.16 2.30 2.63

gt REER Nos, 6.91 2.20 3.78 1.23 0.36 0.44
2. WhEE

BEEE MW 6.19 4.00 6.82 2.59 2.37 244

FEEHEE 1,000 2.86 2.32 3.87 1.27 1.82 1.66

H%x GWh 572 3.8 6.31 2.40 0.96 1,59
3. BEDH _

HILHBH Nos, 24.36 24.45 35.71 11.43 9.03 9.94

TERER MVA 11.93 12.63 17.22 551 444 542

T4 —¥ Nos. 4.15 5.00 7.55 1.56 1.12 1.42
4, Frl Mm% '

i Nos. 277 256 4,39 1.48 1.07 1.01

s —7 Nos. 36.06 38.11 46.84 17.13 18.42 9.87
5. 40 LA HRRIRL 73R

BT Nos. 4.36 3.17 6.53 1.80 0.56 0.22

Hurpdr —7 Km 4.17 2.76 450 1,78 0.35 0.08
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ERIEREOEEIBIIHIEATT BRI, BORBEORY BT 6 A2 52, BK AT D750
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AERILLALIORY, £ L141 LOBHEIRLDIC, & COFFMER BT Nasimi HIKAZIELTRY, &
VT Sabail, Yasamal DIC 257z, 0T, SHZ03 HIKEA LT, BEELT 0V =7 MIBRBRED
BAEATI.

&RL1.4-1 Hulk B AR{E A

Sabail Yasamal Nasimi Narimanov  Nizami Khataj
1. — /% (20) amn (22) (10) 9] ®
AR 3 5 6 1 4 2
Epmn 6 4 5 3 i 2
HEmM 5 4 6 3 1 2
AFEREE 6 4 5 3 1 2
2. BhEHE (15) (12) (18) (5) ) {6}
TEEE _ 5 4 6 1 3 2
 FEEEFEN 5 4 & 1 3 2
HE 5 4 6 3 1 2
3. RO (12 15 (18 0] &) ®)
TEREH _ 4 5 6 3 1 2
TERER 4 5 6 3 1 2
P — 4 .5 6 3 1 2
4. BHC-HIRE © )] (12) (%) ) 3]
IRESS 5 4 6 3 2 1
Hdsr—o : 4 5 6 2 3 1
5. 40 LA ERRIBL R (19 & (13 G)] “ @
FEFT _ 5 4 6 3 2 1
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FiL1.2-1 BRFTREERE OO OBREH (TRUhSE)

Unit Study Area Total Baku
Sabail | Yasamal| Nasimi Narimano{ Nizami | Khatai Total
1. General Information
1.1 Area km® | 9.4 164 | 98 244 | 196 | 316 | 1112
(28.1)
1.2 Population 1,000 1 743 2215 11958 | 1479 | 1591 | 2155 |1,014.1 | 1,788.6
1.3 FEstimated Nos. of Household 1,000 | 18.6 554 49,0 370 39.8 539 2537 447.2
1.4 Medical Services Nos. 23 25 24 21 6 10 109
Number of Hospital Nos 12 12 12 9 3 5 53
Number of Clinic Nos. 11 13 12 12 3 5 56
1.5 Schools Nos. 65 87 89 77 45 83 446
High Education Nos 16 22 13 17 0 & 74
Secondary Schools Nos 23 22 33 24 24 27 153
Kindergartens Nos 26 43 43 36 21 50 219
1.6 Public Utilities Nos 65 36 37 30 T 14 189
Theaters incl. Cinema Nos 12 3 9 2 1 2 29
Museum incl, Art Galleries | Nos 24 4 ¢ 0 0 1 29
Libraries Nows. 1 12 12 11 4 4 54
Community Centers Nos. 9 7 7 7 1 4 35
Sports Facilities incl. Stadiur, Nos. 10 Y 10 1 3 42
1.7 Others (Hotels,Resorts, Nos. 40 20 i5 26 4 18 123
Places for Rest, Dormitories
etc) -
2. Power Supply and Deman
2.1 Power Supply (1999)
Supplied Energy GWh | 2802 | 3228 : 321.7 | 3048 | 223.6 | 3713 |1,824.4 | 3,6169
Peak Demand MW | 58.2 67.0 66.8 63.3 46.4 111 378.7 750.7
2.2 Demand
Consumed Energy GWh | 226.4 | 260.8 | 2509 | 2463 | 2048 | 321.2 |[1,519.4 | 3,001.8
Residential Customers 1,000 | 269 38.0 37.9 309 35.6 52.6 2219 357.6
2.3 Losses Gwh | 538 62.0 61.8 585 188 50.1 305.0 615.1
: (%) 19.2 19.2 19.2 19.2 8.4 13.5 16.7 170
3. Distribution Facilities
3.1 Transformer station
Numbers (BEN) Nos 149 247 215 182 111 197 1,101 2,278
Transformers Nos. | 229 401 350 279 177 314 | 1,750 | 3,166
Total Capacity MVA | 1121 | 2072 | 1688 | 1344 87.0 171.4 | 8809 | 1,358.8
3.2 Number of Feeders Nos 39 82 74 38 22 45 300 798
6kV Nos 17 55 51 21 0 9 153 542
_10kV Nos. 22 27 23 17 22 36 147 256
4. Faults/Accidents (1998) _
4.1 Underground Cables Times | 339 625 459 418 361 312 2514 2,880
42 Transformers Nos. | 26 42 43 36 21 32 200 | 366
5. Dertioration of Facilitics {more than 40 years)
5.1 Substation (Building) Nos. 41 52 o4 44 11 7 219
5.2 Underground Cables km 392 45.3 44.1 43.5 6.9 24 1814
6 kV km 389 443 44.0 40.1 2.4 0.0 169.7
10kV km 03 1.1 0.1 34 4.5 2.4 11.8
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