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;. ~This transmission project aims at stabilizingfelectric supply in
the Faridpur area by constructing a.loop line connected to the main
132kV transmission line in the western grid, thus accelerating develop-

ment in the area.
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It is obvious that stable supply of electr1c1ty has considerable
effect on the llves of people ak well as various productlve sectors in

the region. This chapter tries to examine the v1ab111ty of the progect
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.

in quantitative terms.

11-1 Cost Comparison of "Alternatives o

1 ERR KPS ) an .

« ‘The -least—cost’ method ‘will be applied: for economic evaluation of
the project. As an alternative plan, a thermal generation system within

the Faridpur area will be 'considered! .’ r - -

! ‘ i i —-" :: < . ~g T - '.__!:1
1.'_1.—1—1i Altermative Plan
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(l) Outllne : d
‘ ! N ) " . . -
Three (3)' thermal power stations would besconstructed in Rajbari,
Farldpur ‘and Hadarlpur,wthe'ﬁejor demand centers in the Far;abur area.
The generated power would be distributed through the.existing 33kV and,

11kV distribution lines.

(2) Scale and Commissioning Date for Power Stations

Based on the demand forecast for the Faridpur area as well as the
following conditions, plant capacity and commissioning time are deter-

mined. The results are summarized in Table 11-1 and Figure 11-1.

Conditions: ' - * .
=i a. A diesel plant would be ceonstructed in Madaripur, where the
demand is relatively small, while gas turbine plants .would be

installed in the other two (2} sites: VLI s

‘ .
i

bl Comm1551on1ng time for the plants would’ c01nc1de w1th that of

the 132kV transmission line.
;..C: Plant capacity is designed to meet demand even if the largest

vnit fails or undergoes overhaul.
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d. All demand in the area should be supplied by the above three
(3) plants for two (2) reasons; (i) existing thermal plants are
superannuated and nearly closed down, (ii) bulk supply from the
132kV grid system through the existing 33kV distribution lines
is too little.

(3) Outline of Plant Facilities

Shown in Table 11-2 (as of year 2003/2004).

(4) Layout of generating equipment

Illustrated in Figure Annex IX.

(5) Land and Building Requirements

The alternative plan requires the following land and building space:

Land and Building Space

Station Name Rajbari Faridpur Madaripur Total

Building (m?®) 1,760 1,760 2,068 5,588

Land (m?) 45,000 45,000 39,000 129,000
(150m x 300m) | (150m x 300m) | (130m x 300m)

11-1-2 Comparison Between This Project and the Alternative Plan

(1) Assumptions

1979/80~2008/09
b. Interest during construction: 0%
15%

Transmission lines; 2% of

a, Period of comparison:

c. Discount rate:

d. Mzintenance costs:
investment cost
Power plants; 3.3% of investment
cost

e, Load factor: 50%

Up to 1981/82; 7% for foreipn

currency, 9% for domestic

f. Price escalation:

currency

From 1981/82 onward} constant
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(2) Cost Estimation for This Project: - - 7. ¢ "o ds s

a.

Construction costs:

i} Construction schedule
JMajéi works of the project will be finished %y 1985/86.
After coﬁmissiéning some extension work in substations and
transmission facilities shall be carried out to meet in-
creasing demand in the Faridpur area, as shown in Figure

11-2 and Table 11-3, ;

ii} Cost components _
.The investment costs for the project are shown in Table
10-8, These annual disbursements exclude interest during
construction, training fee and price contingencies. The
construction costs of the envisaged future extension work

on the system is presented in Table 11-4.

[N

Maintenance costs;

Maintenance cost for above item a. are shown in Table 11i-6,

3
Electricity purchase cost

Results are shown in Table 11-5 and 11-6, The cost of elec-

tricity which this transmission project annually receives from

. the eastern grid through the east-west interconnector and from

the power plants in the western grid is estimated to be a

~ weighted average of both supplies.

i) Maximum annual energy transmitted through the east-west
interconnector is derived as follows, assuming that the
maximum current is 150%Z of the allowable transmitting
capacity per one circuit:

Until 1990: 153MW x 1.5 x 0.5 x 24 x 365 = 1,005.3GWH
After 1990: 266MW x 1.5 x 0.5:x 24 x 365 = 1,702.2GWH

ii) Possible transmitting energy from the east
Eastern grid transmits power only during off-peak hours
(19.5 hours/day),-that is, the energy transmitted from
the east will be 70% of required enmergy in the west at

maximum level.

iii} The unit price of électricity received from the west is

calculated at 77.6 paisa/kWH as shown in Annex VIIL.
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iv) The unit price of electricity received from the east is
24,2 paisa/kWH as set forth in the "East-West Intercon-
nector, 1978-4, BPDB" Report.

g) The results of unit price estimated on transmitting energy
described in the same report, as a sensitive analysis, are
given in Table 11-11 and this is almost equal to the fig-
ures described in Table 11-5.

(3) Cost Estimation for the Alternative Plan

a. Construction costs
Table 11-7 shows results of the cost estimaticn, being based
on the implementation schedule of the alternative plan de-
scribed in Section 11-1-1, The cost is estimated at 1981/82

prices.

b. Maintenance costs

Result based on the given conditions are shown in Table 11-9.

c. Fuel costs

Naphtha is used for the gas turbine generator power plants,
whose consymption per unit power output is determined to be
307 gr/kWH. Diesel oil is used for the diesel generator
power plants, whose consumption is determined to be 229gr/kWH.
The cost is estimated at 1981/82 prices, which are converted
from the price reported in "BPDB, Annual Report" and take into
account price escalation of 9% per annum.
The results are as follows: Naphtha: 1,975 TK/ton

Diesel oil: 2,505 TK/ton
Fuel costs necessary for the alternative project are shown in
Table 11-8. Table 11-9 shows all cost items of the alter-

native thermal project,

(4) Comparison of Two (2) Projects

The present values as of 1980/81, from 1980/81 to 2008/09 for both
projects, are calculated at a 15% discount rate., Details are shown in

Table 11~10, The summary is as below:

This project: TK 751,820 x 10°
The alternative plan: TK 986,467 x 1Q3
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(5) Conclusion . -

The above considerations reveal that from the viewpoint of cost
this project is superior to the alternative ome. Furthermore, this

project gives following advantages to the entire grid by forming a loop)

with the existing western main grid.

i) Even when a transmission trouble occurs, shutting-out of the

affected area, it is possible to continue power supply.
ii). Voltage drops in the system is-improved.
iii} Power flows in such a way to minimize line loss.

As mentioned above, it is definite that this project is much more

advantageous than the best alternative one,
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11-2 Project Benefits for the Region and Industry '

This section deals with estimates of the benefits rendered by this
transmission project for the people and for industry in the Faridpur
area.

Benefits are considered by comparing consumer purchase costs for
electricity with the cost of kerosine and diesel oil which would be
substitute for electricity. Demand in the service area is classified
into three categories, i.e., domestic service, industrial and agricul-
tural demand. Growth in these demands implies increases in the con-

sumption of kerosine and diesel oil if this project were not implemented.

11-2-1 Basic Data

{1) Growth of Power Demand

The demands for Rajbari, Faridpur and Madaripur are taken from
Table 5-2,
1978" Report.
Chapter 5 and is shown in Table 11-12.

Classification is cbtained from "Actual Load in KW, BPDB,

Future growth of demand is the same as described in

{2) Fuel Equivalent Weight for kWH

i)} Kerosine: 1WH
1kWH

1 ger
0.27 kg

ii) Diesel oil:

(3) Consumer Purchase Price

a. Price of electricity
The Calculated price is obtained from "Electric Power Service,

BPDB, 1977/78" and is as follows:

The Calculated Price

Consumer Category
Ltem Domestic Industrial | Agricultural
Service Demand Demand
Sales revenuve - TK 46,415,317 276,043,515 4,279,748
Sold energy kWH 179,932,871 561,107,486 17,558,262
Average unit
price TK 0.26 0.49 0.24
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Price of fuel

Kerosine-white:

i

According to "Monthly Statistical Bulletin of Bangladesh, Dec.,

1978," the price of kerosine-white in Khulna during July - .
October, 1978 was 2.69TK for a 220Z pottle. Therefore the

retail price of kerosine-white per gram becomes 0.43 paisa/gr.

Diesel oil:

According to the above mentioned statistical bulletin, the

exfactory price was 2,070 TK/ton, while the BPDB report indi-

cates that power plants purchase it at 2,500 TK/ton.

survey conducted by the team revealed that an appropriate price

is approximately 2,800 TK/ton.

Fuel equivalent cost to kWH

A field

The above considerations lead to fuel equivalent costs per kWH

.as follows:

Fuel Equivalent Cost to kWH

Item Domestic | Industrial | Agricultural
Service Demand Demand
1. i;i?iwgf electricity 0.26 0.49 0.2
2. g:‘;‘;h‘zq‘;i"iﬁ“zkg) 1.0 0.27 0.27
3. I(’;;jﬁg‘;f fuel 4.3 2.8 2.8
“oreledecsot | | ose | o
d. Consumer profit per kWH

The consumer profit per kWH of consumption is the residual of

4, minus 1, in the above table.
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11-2-2 Annual Consumer Profit

The results are shown in Table 11-13, which indicates that the
consumer profit will become nearly 100 million TK in the year 1995. It
appears that the relative price of fuel will increase more rapidly than
electricity. Consumer profit will then be greater than the above esti-
mate. Because the country does not produce crude oil, this considerable
amount of consumer surplus means that the proposed project can save
petroleum imports and reduced drain on foreign currency reserves. This

transmission project is therefore strongly recommended.
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11-3 Social Benefits s . - o .

This project haé two (25 maj;r objectives: ‘(i) stable supplquf
electricity with which improvement of the people's life and the promo~
tion of industry, (ii) plentiful electric supply to pumping stations in -
the Faridpur irrigation -area, in which a very large increase in rice -
production is planned. This section describes benefits for the latter-

objective,

(1) Although the Faridpur area is suitable for rice production, irriga-
tion facilities are insufficient. The following table compares this -
area with the Kishoreganj area where irrigation systems are well estab-

lished.

Comparison between Kishoreganj and Faridpur

(As of 1976/77)

Total area | Rice crop area | Irrigated area| Paddy yield
10° acre 10° acre 10% acre 10° ton
Kishoreganj 1,372 1,119 365 676
Faridpur 1,724 1,396 62 407

As shown in the above table, paddy production in the Faridpur area
in only 60% that of Kishoreganj in spite of its larger crop area. This
is because irrigation facilities in the area are poor. The WDB has
established an irrigation scheme to increase paddy production. The
total power demand needed for pumping stations in this scheme amounts
to about 32MW. This demand can be met by this transmission line pro-
ject. Therefore, the project will play a key role in the irrigation

scheme.

(2) This area has approximately 656 thousand acres of irrigable land,
assuming 300 thousand acres are to be irrigated and increase of rice
(paddy) production is 0.5‘ton/acre in irrigated land, the additional
producticen of 150 thousand tons of rice (paddy) can be expected, a
considerable amount when compared with the country's total rice (pacey)

production of 12 million tonms.

(ﬁ) People engaged in agriculture number is 20 million. Rice (paddy)
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production is therefore 0.6 ton per person. Additional rice (paddy)
production of 150 thousand tons can offer job opportunities to 250

thousand people, certainly a tangible social benefit.

(4) At present the country is cbliged to import some of its foodstuffs.
Additional rice production can reduce food imports worth 750 million TK

or about 5% of total 1976/77 import expenditures (14 billiom TK).

From the above considerations, it is obvious that this project
produces considerable indirect social benefit through promoting of the

irrigation scheme in the area.

160



Capacity

Fig. 11~-1 Alternative Plan

Plant Capacities and Commissioning Time

4 PR - - PR - P - e m m en am e

Firm capacity is designated as below

t

(1} Before 1997: total installed capacity minus largest unit.

(2) After 1997: total-installed capacity minus 1st and 3rd
units in large. ‘ o
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Table 11-1 Altermative Plan Demand Forecast and

Plant Capacities, Commissioning Time

(1) Energies (GWH) are calculated assuming 50% of load factor.
Rajbari (GTG) Faridpur (GTG) Madaripur (DEG) Total
Year Max. P.5. Ca- Max. P.S5. Ca- Max. P.5. Ca- Max., Ener
. C < gy
Dewand| pacities |Demand| pacities |Demand| pacities |Demand

My MW MW MW MW MW MW GWH

1980/81 2.3 2.8 1.5 6.8 29.0
81/82 2,7 3.2 1.7 7.6 33.3
82/83 3.1 3.8 2,0 8.9 '39.0

- 83/84 - 3,6-| “10x1 new 4.4 | 10x1 new 2.4 10.4 45,6
84/85 4,2 ' 5.1 2.7 12.0 52.5
85/86 4.9 5.9 3.2 6x1 new 14.0 61.3
86/87 5.7 6.8 3.7 16.2 71.0
87/88 6.6 7.9 4.3 18.8 82.3
88/89 7.6 9.2 4.9 21.7 95,1
89/90 8,9 | 10x1 add 10.6 | 10x1 add 5.7t bxl add 25.2 | 110.4
90/91 9.9 {(Total 20MW)| 11.8 [(Total 20MW)| 6.3 |(Total 12MW)| 28.0 | 122.6
_91/92 1i.0 13.1 7.0 31.1 | 136.2
92/93 |. 12,2 14.5 7.8 34.5 | 151.1
93/94 13.5 - 16.1 8.7 38.3 167.8
94/95 15.0 17.9 9.6 42.5 | 186.2
95/96 16.1 19.2 10.3 45.6 | 199.7
96/97 17.2 | 20x1 add 20,5 | 20x1 add 11.0 | 7x2 add 48,7 | 213.3
97/98 18.4 [(Total 40MW}| 21.9 |(Total 40MW)| 11.8 {Total 26MW)| s52.1 [ 228.2
98/99 19.7 23.4 12.6 55.7 | 244.0
99/2000| 21.1 25,0 13.5 59.6 | 261.1
2000/01 22,6 26.8 14.4 63.8 | 279.4
01/02 24,2 28.7 15.0 67.9 297.4
0z2/03 25.9 30.7 le.1 72.7 | 318.4
03/04 27,7 | 20xl add 32,81 20x1 add 17.2 | 7x1 add 77.7 | 340.3
04/05 29.6 [(Total 60MW)| 35.1 |(Total 60MW)| 18.4 |(Total 33MW)| 83.1 | 346.0
05/06 31.7 37.6 19.7 89.0 | 389.8
06/07 33.9 40.2 21.1 95.2 { 417.0
07/08 36.3 43.0} 7 7 22.6 101.9 | 446.3
08/09 38.8 46.0 24,2 109.0 | 477.4
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Table 11-3 Demand Forecast and Extention in Substatictus -

after 1986/87

Rajbari S.S. | Faridpur §.S. Madaripur S.S. Total
Year Max: S5 Capa- 3ax. S? Capa- | Max. 5§ Capa~ | Max, Energy
demand | city demand | city demand | city demand
My M MW MW Mu MW MW GWH
86/87 5.7 6.8 3.7 c16.2 | 71.0
87/88 6.6 7.9 1 13x1 add 4.3 18.8 82,3
88/89 7.6 9.2 4.9 21.7 95.1
89/90 8.9 | 13x1 new | 10.6 5,7 25.2 | 110.4
90/91 9.9 | Instal- 11.8 |Instal- 6.3 | Instal- 28.0 | 122,86
ling ling ling
91/92 11.0 Capacitor 13.1 Capacitor 2.0 Capacitor 31.1 | 136.2
92/93 12.2 }13x1 add | 14.5 7.8 34,5 | 151.1
93/94 13.5 16.1 8.7 38.3 | 167.8 .
94195 15.0 17.9 9.6 42.5 | 186.2
95/96 16.1 19.2 10.3 45.6 | 199.7
96/97 17.2 20.5 11.0 48.7 213.3
97/98 18.4 21.9 11.8 52.1 ] 228.2
98/99 19.7 23.4 12.6 | 13x1 add | 55.7 | 244.0
99/2000 | 21.1 25.0 | 26x1 add | 13.5 59.6 ] 261.1
2000/01 | 22.6 26.8 14.4 63.8 | 279.4
01/02 24.2 28.7 15.0 67.9 | 297.4
02/03 25.9 | 26xl add | 30.7 16.1 72.7 | 318.4
03/04 27.7 32.8 17.2 77.7 | 340.3
04/05 29.6 35.1 18.4 83.1 | 346.0
05/06 31.7 37.6 19.7 89.0 | 389.8
06/07 33.9 40.2 21.1 95.2 | 417.0
07/08 36.3 43.0 22.6 101.9 | 446.3
08/09 38.8 46,0 24,2 109.0 | 477.4

b e e ade am ot ke avaid =
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Table 11-4 Construction Costs of the Envisaged Future Extention

Foreign currency|Local Foreign currency|Local I
s Equiva—y currencJ Total Equiva- | currency total
lent lent |.
¥('000)| TK('000) {¥(*000) TK{'000) ¥('000) TK('000) | ¥(T000) FK('OOO)
E
Year/Site B87/88 Faridpur Substation 92/93 Rajbari substation
' extension extension
Equipment 70,000 5,263 70,000 5,263
Import duties and
transportation 1,579 1,579
cost to site
Construction work 150 150
Contingency 526 173 526 173
Engineering fee 526 173 526 173
Total 70,000 6,315 | 2,075 | 8,390 6,315 | 2,075 8,390
Year/Site 89/90 Rajbari new substation 98/99 Madaripur substation
extension
Equipment 229,100 17,227 70,000 5,263
Import duties and
transportation 5,168 1,579
cost to site
Construction work 1,601 150
Contingency 1,723 677 526 173
Engineering fee 1,723 677 526 173
Total 20,673 | 8,123 | 28,796 6,315 | 2,075 8,390
Year/Site 90/91 Capacitor installation 99/2000 Faridpur substation
in 3 substations extension
Equipment 33,000 2,481 140,000 10,526
Import duties and
transportation 744 3,158
cost to site
Construction work 452 300
Contingency 248 120 1,053 346
Engineering fee 248 120 1,053 346
Total 2,977 1,436 4,413 12,632 { 4,150 |[16,782
Year/Site 92/93 Duplicating of 02/03 Rajbari substation
transmission line extension '
Equipment 704,862 |- 52,997 140,000 10,526
Tmport duties and
transportation 15,899 3,158
cost to site
Construction work 4,503 300
Contingency 5,300 | 1,907 1,053 346
Engineering fee 3,459 865 1,053 346
Total 61,756 (23,174 | 84,930 12,632 | 4,150 |16,782
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Table 11-5 TUnit Cost that the Transmission Line

Assumptions:

Purchase from the Sources

Eastern grid transmits power during only off-peak hours (19.5 hours a .
day), that is the energy transmitted from the East will be 70% of re~

quired energy in West.

circuit is fixed 150% of rating.

The maximum transable power capacity of one

Eastern Grid Western Grid Unit Cost
ltem Supply Total Supply %
E Tk Demand Enerpg K Supplyed

Year NETEY | (a)x0.242 @ NeYEY | (d)x0.776 | TK/kWh from

GWH 9 CWi GWH East
(a) (b)x10 (e) (d),{(c-a) (e) (bte/e)

1983/84 698.5 169.0 997.9 299.4 332.3 0.502 70
84/85 810.5 196.1 1,157.76 347.4 269.6 0.402 70
85/86 940.1 227.5 1,343.01 402.9 312.7 0.402 70
86/87 1,005.2 243.3 1,557.79 552.6 428.8 0.431 64.5
87/88 1,005.2 243.3 1,807.06 801.9 622.3 0.479 55.6
88/89 1,005.2 243.3 2,096.49 | 1,090.8 846.5 0.519 48
89/90 1,702.2 411.9 2,431.72 729.5 566.1 0.402° 70
90/91 1,702.2 411.9 2,699.14 951.5 738.4 0.426 63
91/92 1,702.2 411.9 2,995.92 | 1,577.9 1,224.5 0.546 56.8
92/93 1,702.2 411.9 3,325.54 | 1,623.3 1,259.7 0.502 51.2
93/94 1,702.2 411.9 3,691.44 1 1,989.2 1,543.7 0.529 46.1
894/95 1,702.2 411.9 4,097.52 { 2,395.3 1,858.8 0.554 41.5
95/96 1,702.2 411.9 4,384.30 | 2,682.1 2,081.3 0.568 38.8
96797 1,702.2 411.9 4,691.20 | 2,989.0 2,319.5 0.582 36.2
97/98 1,702.2 411.9 5,019.60 | 3,317.4 2,574.3 0.595 33.9
98/99 1,702.2 411.9 5,370.90 | 3,668.7 2,846.9 0.606 31.7
99/2000 | 1,702.2 411.9 5,746.90 | 4,044.7 3,138.7 0.618 29.6

2000/01 1,702,2 411.9 6,149.20 | 4,447.0 3,450.9 0.628 27.6
01/02 1,702.2 411.9 6,579.60 | 4,877.4 3,784.9 0.638 25.8
02/03 1,702.2 411.9 7,040.20 | 5,338.0 4,142.3 0.647 24,1
03/04 1,702.2 411.9 7,533.10 | 5,830.9 4,524.8 0.655 22.6
04/05 1,702.2 411.9 8,060.30 | 6,358.1 4,933.9 0.663 21.1
05/06 1,702.2 411.9 8,624.60 | 6,922.4 5,371.8 0.670 19.7
06/07 1,702.2 411.9 9,228.30 | 7,526.1 5,840.3 0.677 18.4
07/08 1,702.2 411.9 9,874.30 | 8,172.1 6,341.5 0.684 17.2
08/09 1,702,2 411.9 10,565.50 | 8,863.3 6,877.9 0.690. 16.1

167




Table 11-6 Costs for this Project

10°K -
! Purchasing
Construction Energy Maintenance Total
Year Costs Costs Costs Costs
79/80 6,263 ) 6,263
80/81 9,499 9,499
81/82 153,619 153,619
182/83 98,753 98,763
" 83/84 132,295 17,590 5,363 155,248
84/85 99,617 16,375 8,009 124,001
85/86 24,643 10,001 34,644
86/87 30,601 10,001 40,602
87/88 8,390 39,422 10,001 57,813
88/89 49,357 10,169 59,526
89/90 . 28,796 44,381 10,169 83,346
90/91 4,413 52,228 10,745 67,386
91/92 74,256 10,833 85,089
92/93 93,320 75,852 10,833 191,438
93/94 ’ 88,766 12,928 101,694
94/95 103,155 12,928 116,083
95/96 113,430 12,928 126,358
96/97 124,141 12,928 137,069
97/98 136,374 12,928 149,302
98/99 8,390 147,864 12,928 169,182
99/2000 16,782 161,360 13,096 191,238
2000/01 175,463 13,432 188, 895
01/02 189,741 13,432 203,173
02/03 16,782 206,005 13,432 236,219
03/04 222,897 13,767 236,664
04/05 229,398 13,767 243,165
05/06 261,166 13,767 274,933
06/07 . 282,309 13,767 296,076
07/08 . 305,269 13,767 319,036
08/09 329,406 13,767 343,173
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Table 11-8 Consumption & Cost of Fuel for Three (3) Power Plants

Diesel Engine Power Plant CGas Turbine Power Plant Total
Year Qutput Con- Cost Output Con—- Cost -
Energy | sumption 3 Energy | sumption 3 3
(GWH) (ton) (10°TK) | (GWH) (tom) (10°TK) | (107TK)
83/84 35.0 10,745 21,221 21,221
84/85 40,7 12,495 24,678 24,678
85/86 14.0 3,206 10,400 47.3 14,521 28,679 39,079
86¢ 87 16.2 3,709 12,032 54.8 16,824 33,227 45,259
87/88 18.8 4,305 13,965 63.5 19,495 38,503 52,468
88/89 21.5 4,926 15,980 73.6 22,595 44,625 60,605
89/90 25.0 5,725 18,572 85.4 26,218 51,781 70,353
90/91 27.6 6,320 20,502 95.1 29,196 57,662 78,164
91/92 30.7 7,030 22,805 105.6 32,419 64,028 87,013
82/93 34.2 7,832 25,407 116.9 35,888 70,879 96,286
93/94 38.1 8,725 28,304 129.6 39,787 78,579 | 106,883
94495 42,1 9,641 31,275 144.1 44,239 87,372 | 118,647
95/96 45.1 10,328 33,504 154.6 47,462 93,737 | 127,241
96/97 48.2 11,038 35,807 165.1 50,686 100,105 | 135,912
97/98 51.7 11,839 38,406 176.5 54,186 107,017 | 145,423
98/99 55.2 12,641 41,007 188.8 57,962 114,475 | 155,482
99/2000 59.1 13,534 43,904 201.9 61,983 122,416 | 166,320
2000/01 63.1 14,450 46,876 216.4 66,435 131,209 | 178,085
01/02 65.7 15,045 48,806 231.7 71,132 140,486 | 189,292
02/03 70.5 16,145 52,374 247.9 76,105 150,307 | 202,681
03/04 75.3 17,244 55,940 265.0 81,355 160,676 | 216,616
04/05 80.6 18,457 59,875 283.4 87,004 171,833 | 231,708
05706 86.3 19,763 64,111 303.4 93,205 184,080 | 248,191
06/07 92.4 21,160 68,643 324.6 99,652 196,813 | 265,456
07/08 99.0 22,671 73,545 347.3 | 106,621 210,576 | 284,121
08/09 106.0 24,274 78,745 371.4 | 114,020 225,190 | 303,935
Assumption:
1. Diesel engine power plant: consumption per KWH = 229 gr./KWH
Gas turbine power plant: 7 consumption per KWH = 307 gr./KWH
2, Price of fuel
1977/18 1981/82

Naphtha

Diesel 0il

TK 1,527/ton

TK 2,505/ton

TK 1,975/ton

TK 3,244/ ton




Table 11-9 Cost Estimation for Alternative Plan
(Thermal Power Plants)

Year Conséz:ztlon Malggzzance Co;ﬁeif Total
80/81
81/82 64,722 64,722
82/83 240,736 240,736
83/84 25,925 10,080 21,221 57,226
84/85 80,548 16,080 24,678 115,306
85/86 13,597 28,679 52,676
86/87 13,597 45,259 58,856
87/88 65,028 13,597 52,468 131,093
88/89 239,268 15,743 60,605 315,615
89/90 23,639 70,353 93,992
90/91 23,639 78,164 101,803
91/92 23,639 87,013 110,652
92/93 23,639 96,286 119,925
93/94 23,639 106,883 130,522
94/95 130,806 23,639 118,647 273,092
95/96 604,130 27,956 127,24] 759,327
96/97 4?,892 135,912 183,804
97/98 47,892 145,423 193,315
98/99 47,892 155,482 203,374
99/2000 47,892 166,320 214,212
2000/01 47,892 178,055 225,947
01/02 55,052 47,892 189,292 292,235
02/03 370,631 49,709 202,681 623,021
03/04 61,940 216,616 278,556
04/05 61,940 231,708 293,648
05/06 _ 61,940 248,191 310,131
06/07 61,940 265,456 327,396
07/08 61,940 284,121 346,061
08/09 61,940 303,935 365,875
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Table 11-10 Comparison between Alternative and the Project

Alternative The Project
Year Present Value Present Value
Cost at 15% Discount Cost at 15% Discount
Rate as of 80/81 Rate as of 80/81
79/80 b, 263 7,202
80/81 9,499 9,499
8l/82 64,722 56,282 153,619 133,582.
82/83 240,736 182,020 98,763 74,679
83/84 60,794 39,972 155, 248 102,078
84/85 120,166 68,711 124,001 70,898
B85/86 42,276 21,020 34,644 17,224
B6/87 58,856 25,449 40,602 17,553
87/88 131,093 49,281 57,813 21,734
88/89 315,615 103,175 59,526 19,459
89/90 93,992 26,715 83,346 23,692
9p/91 101,803 25,162 67,386 16,657
91/92 110,652 23,784 85,089 18,289
92/93 119,925 22,412 179,641 33,574
93/94 130,522 21,214 101,694 16,528
94/95 273,092 38,597 116,083 16,406
95/96 759,327 93,314 126,358 15,529
96/97 183,804 19,643 137,069 14,648
97/98 193,315 17,966 149,302 13,874
98/99 203,374 16,432 169,182 13,671
99,/2000 214,212 15,053 191, 238 13,437
2000/01 225,947 13,803 188,895 11,541
01/02 292,235 15,531 203,173 10,795
02/03 623,021 28,788 236,219 10,913
03/04 278,556 11,883 236,664 9,508
04/05 293,648 10,260 243,165 8,495
05/06 310,131 9,419 274,933 8,352
06/07 327,396 8,648 296,076 7,821
07/08 346,061 7,947 319,036 7,328
08/09 365,875 7,306 343,173 6,854
Total 986,467 751,820
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Table 11-11 Estimation of Unit Price on the Proforma

-.Assumptions: .

(For Reference)

1. The energy (GWH) and unit price (24.2 paisa/KWH) transfered from East-

West Interconnector are derived from "Project Proforma East-West

Interconnector issued from Directorate of Project Planning PDB, April
1978".

2. The unit price received from the Western Grid is shown in Annex VIII.

* 3. Obtained unit price is calculated with the weighted average.

Item Eastern Grid Western Grid g:;ze
Total
Transfered Demanded | Receiving
Energy TK Energy Energy TK
Year GWH (a)x0.242 GWH GWH (d)x0.776 | TK/KWH
(a) (b)x10% (c) (d),(c-a) (e) (bte/c)
1983/84 405.0 . 98.01 ug7.9 592.7 460,10 0.559
84/85 491.27 118.89 1,157.76 666.49 517.19 0.549
85/86 687.64 166.41 1,343.01 655.97 509.03 0.503
86/87 873.86 211.47 1,557.79 683.93 530.73 0.476
87/88 859.32 207.96 1,807.06 947.74 735.45 0.522
88/89 962.47 232.92 2,096.49 1,134.02 879.99 0.531
89/90 1,109.59 268,52 2,431.72 1,322.13 1,025.97 0.532
90/91 1,201.04 290.65 2,699.14 1,498.10 1,162.52 0.538
91/92 1,190.25 288.04 2,995.92 1,805.67 1,401.20 0.564
92/93 1,347.13 326.01 3,325.54 1,978.41 1,535.24 0.559
93/94 1,410.64 341.37 3,691.44 2,280.80 1,769.90 0.572
94/95 1,546.08 374.15 4,097.52 2,551.40 1,979.90 0.550
95/96 1,691.01 409.22 4,384.30 2,693.30 2,090.00 0.570
96/97 1,822.43 441.03 4,691.20 2,868.80 2,226.20 0.568
©97/98 1,870.09 452,56 5,019.60 3,149.60 2,%44.10 0.577
98/99 2,047.64 495,53 5,370.90 3,323.90 2,579.30 0.572
99/2000 2,190.29 530.05 5,746.90 3,556.60 2,759.90 0.572
2000/01 2,190.29 530.05 6,149.20 3,958.90 3,072.10 0.586
01/02 2,190.29 530.05 6,579.60 4,389.30 3,406.10 0.598
0z/03 2,190.29 530.05 7,040.20 4,849.90 3,763.50 0.609
03/04 2,190.29 530.05 7,533.10 5,342.80 4,146.00 0.621
04/05 2,190.29 530.05 8,060.30 5,870.00 4,555.10 0.631
05/06 2,190,29 530.05 B,624,60 6,434.30 4,993.00 0.640
06/07 2,190.29 530.05 9,228,300 7,038.00 5,461.40 0.649
. 07/08 2,190.29 530.05 9,874.30 7,684.00 5,962.80 0.657
08/09 2,190.29 530,05 10,565.50 8,375.20 6,499.10 0.665
_09/10 2,190.29_ | _.530.05 11,305.10 9,114.80 7,073.10 0.672
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ANNEX I-2 .

ANNUAL RAINFALL (IN INCHES)
(FROM 1948-77)

STATION MEAN MAXIMUM MINTMUM
BARISAL 85.70 146.52 51.39
BOGRA 69.95 108.22 45,22
BRAHMANBARIA 77.34 100.46 51.49
CHITTAGONG 111.90 162.23 70.89
COMILLA 104.55 184.51 63.91
COX'S BAZAR 146.30 216.83 73.06
DACCA 79.44 107.23 52.19
DINAJPUR 68.03 101.83 41.22
FARIDPUR 71.53 116.50 52.66
ISHURDI 68.98 114.10 37.67
JESSORE 61.41 99.33 36.90
KHULNA T4.47 117.89 50.33
MYMENS INGH 125.96 157.63 95.93
NARAYANGANJ 79.21 110.02 53.70
RAJSHAHI 57.45 83.54 35.60
RANGPUR 83.53 120.61 48.40
RANGAMATL 100.72 143.04 55.67
SATHIRA 68.59 99.32 48.14
SIRAJGANJ 72.06 119.59 49.42
SRIMANGAL 101.34 123,98 77.21
SYLHET 172.28 221.34 142.39



q
1
- - H -
1T :wrEd AN ] J1 rupen N :_:mu/ T |
51y 9'f ——I — 4 (I o007T)
:poeds putm T \
L 8 53 6°¢ s1% 61 KHd 90
J. . :paads purm .poads purn 7
, 1/
3
[4
1 J_\ T ]
JuuTe SUTE
¢ = _|m¢ R ¥ V_ 0 T1  furep
H.\% Jﬂﬂﬂ T T (IK9 00E0)
"S3Y 8°¢ z S1 T°€ L
-7 ¢ :peads puia :psads puis c $1Y €£°7 WY 60
Z ﬁ poads putm
\ﬂ _
7 9
T 1 1
L1 ruted A e N\
°r T ¢z IR (IRd '0000)
s3I €°¢ 1 53% 67T / T S3IY 71 1 .
ipaads pura ipaads puia he :poads, puts . . WY 90
dae £aeniqag £ienue| SHN0H
) " e r HILNOR

(1)

TSNOILOHAId INIYA4dI0 WOHd ONIMOTHE GNIM A0 SAVQ 40 °ON
(0£6T - T961 VIVQ NO QISVE) ASOY ANIM €-1 XINNV

voovd

‘NOLLVLS



qa;

t1
mﬂ+ .
y  swred
S3% 97 [
:peads putm g mTe) ﬁ
514 9°¢ 0T ¢ wied
tpoads putm ¢ $1% 29
9 :poads puim (19  00Z1)
Y “ﬂq Hd 60
¢ tuTed
S3 T°¢ :
:poads putm ¢ UTED
839 %°¢9 .
0T :poads purs ¢ FUWiED (IR9 00£0)
€ s34 ¢'¢ z RV 60
L :paads puim
< T
¢ TIT :wied
9 ugep 6 uye) (IH8  0000)
1% g°¢ T R’ s ¢ € WY 90
:peads purs :peads purm I rpa2ads puia .
SuN0H
£ Tad
e o tHey HLNOW

(@)

ISNOLIOHYIQ INHMEAAIA WOEd 9NIMOTY ONIM 40 SAVA 10 °*ON
(0L6T — T96T VIVU NO QASVd) S0 ONIM

Voova



HUS e

F ZT
1y ¢o¢ ow”u

:poads putas

(A1

y rwle)

S3Y %7y
:poads puim

o

ET

p ure

s3I €°¢

ral :paads puta
g8 45 x””
- R\ “““u €1 Aww (IO 002T)
\\\\ i Wd 90
FiuTe) — 9
9 :wTEd v UTED /S sy §°¢ (IR 00£0)
. s34 0°*¢ ipaads putm
s3Iy €y X WV 60
:poads puta :paeds putam T
6
L
. 1
Hi g e
91 TED 1 6 80 9 wied (Iwo  0000)
. s .
=397 1 PeTe i 511 g8°¢€ Wv 90
:paads puim 1paads puts :poads puim
S¥EN0oH
d 8 AIn
asquaidag asn8ny nr HLNOW

(£)

SNOTLOJUIU IN3d344Id HOdd DNIMOTH ANIM 40 SAVA 40 "ON
{DZ6T - T96T VIVA NO QISVE) ISOM (ONIM

VOOVAd :NOILVIS



. 11 1
ZZ :UTED T rAARE Y 1) \\\
s £°T 7 S 1 saY g°1 1 1 (IRD  00ZT)
:peeds pura 1 :peads puis I WNd 90
s3I 1°1
£ :poods purm T [4
[
£
T M 2
t ¢T  :uIlBp 1 ZT  uiEd / 0T :wied
T . Z .
33 9°1 813 6°T ¢ $3% 8°2 (I8 00EO)
:poads putm :paads puia :paods puim
ra WY 60
£
7 Y Y +
ki .
Al
6
¢z cwrep |1 o
:ue
$3% 0°1T T ce D €7 uTe) g (149  0000)
‘:poads putnm s3 -
P . put s i 0°1 s1% ¢'1 RV 90
:poeds pulm 1
. :peads puta I
Ud [4
asquaoaQ A3 qUIAON 13qo320 HINOW SENOH
() $SNOILOHYIA INIFEAALIA WO¥d ONIMOTE QNIM 0 SAVQ 40 “ON

(0£6T ~ T96T VIVA NO QHSVA)} HS0¥ ONIM

¥oova

INOLIVLS



"SI Oy - 0g— -Suag Isap
- - *SI% 0g- qedyy

=~ 2961

“83Y Q¢-1ezeq §,X0) “sT0 ‘zoqueidas puzz-6T 9 .
633 06 - 0f L

*3aod 833 3® ,T7 30 °OPTL Iezeq §,X0D) ‘gD TI96T “4ABH Y3oL =
*E9IB TEISEOD i
J0o 9%eT7d JuaI93ITP ut 1L
pepiooal (2p713 TEOTWOUQIISE ydu 95— eooe(q :
yars @3ans wiols) ,gz—0T *ydw zg- BLTTWOD ‘8'0°s T96T “4ABK U236 y ol

*SuoBez3TY)
J® QE-(Qz Inoge Jo 2ai10q
TEPTI YITa 93INS wWiol§ ydu pgT 310d FuoBe3aTyd *$'0"S |096T 1990320 YITE~OE £
*pueTsT i
2105 JJo Ut paduatiodxad w
3293 QT 3noqe jo 9pTl TEBOTW (§°0°$)uaogs )
—ouox3se snid aFIns wio3g (pejewraysy) -uydaw pg-gs/ | oTuoToLo BaLARS | 096T 19290320 YIOT-6 - rA
‘arg 3o |
30TAISTP uasiseq syl ut (s°D)
DATIVE 9WODJ(Q UOCSUO pauayeaMm mWIols ITUOTDAD 096T “AB Yagr-—6Z T
anoy xad [TIw uf p2paocdaa

DABM TEPTI wio3s Jo =2dLg $80U21IN020 JO 23BQ "ON i
yITh 980§ WA0IS UOTIBIS pajou I9pun IYj ur vis

paads puts UNWTXER

(N

HSIAVIONVE QILOd4dY ILVHL SHNOTDAD/SHEOLS A0 SHDINIFINDI0

-1 XINNV




(puth £3sn9) ¢z-0z- *83D

||||||||||||||| ‘ydugg- IBZRYg S,X0D) 'S'D"S 09T ‘Joquadad YIZT [ |
‘ *ydu Q- 9961 ‘1290320
IABA BDPTI ,7€-,GT iezeq ‘s,x0) 3 810 *S'0'S 1sT~67 ‘*adag A
*ydw QET-3397 5961
sABM 2PTY ,£Z-,/ Te3seod SucSei3Tyd *5*0*g ‘12quLdaQ YIGT-HT €T
—————————— e utex peads puly *S°D c96T ‘Ael 3IsSTE T
ones 9pTI UBTY ,07-,! *ydw QQT-B2ORQ *§°0°S Go6T ‘LBl UIZT-TT TT
- 5§33 05-0%— S®BAPER *8°0 | £96T ©12qQ03ID0 ISTZ-61 0T
*83) G-
JBUITUOWET PUE BUgBd
*83Y Oh-1ezeg S ,X0) ‘EBaiE
e TeISEOD °U3 UT *$1¥ QOh-GE *S°D £96T ‘sunf yag-¢ 6
IOTIISTA TTEUY N
g +*93p 3O EBAiP TEJSEOD ydm ggp- 1ezeg s,xoD
pue pueTsST 310Uys-3Jo ,zT1-,8 ydu ¢zy-eSusaieg *g*'9°g £96T ‘AeH U67-82 8
||||||||||||||||| s3¥ Q- 3anoj =aplTeN *S 0 | 2961 fX9q01dQ UIDE-9T L
aaem TeEpT: anoy iad TTTM UT papiodal wio3s 3o adiy $99U311N220 JO 33BQ | *ON
UoT}ElS pajou Isdpun 93 g

Jyata sdans wiolg

uT poods pursm WNUWIXER

(@)

- Y -k

(p,3u0d) HSAAVTIONVI QHIOHTAAV IVHL SANOTIAD/SKEOLS A0 SHINTAANDD0



p,juos -

‘palEpuUnUT SESIE
Suti1 moT umoy BUTNYY

TL6T

Ut I13jeMEaS JO ISTI W Z umol eurnyy ut -ydw g/-09 *§'0°S .um£EWummm Yyipe-8ze ve
(pearuTiS?)
- -— ‘ydu gg-e3uelag "$'D TL6T “Ae yig-/ €2
‘ydu gET
penicdaa 31od BuoBejaryy
JAEN ae drys uajyoaq oy3 pur
2PT3 YyiTMm 9%ans ,(z-01 ‘ydu g pozraodex eSuejeg *g*n°g 0/61 ‘“aAsquaaoN Yigl FAA
*ydw pp-
a3ans w1031§ IIBIIPON aezeg $,%03 3 BuoBwIaTYD *g°0'g 0L6T 22qo300Q pagy 1z
isyjeem Awxolg "5°0 0L6T ‘Al 43y oe
:::::::::::::::: TIeuENlEd yo “E°N ydw ¢¢ “g*9 696T 4290300 U3IQT 6L
‘udw gzT - gAY :
- - 83D e 53 0% "8°0°S 8961 ‘A€W UIQOT 81
- ‘833 g6 - N JIBZEBY 5,X0D *8°0°Ss £L96T “19903a20 Ying-CT LT
“S33% 09 - PESH v:mmA 'S0 £96T “12Q03120 YITI-O0T 91
94EM TEPIZ anoy 1ad 77T UT papaodsax wiols yo adfg saoua1inasc Io 33e(Q -oN
13T~ °5Ins wiolg | UOTIBIS pejou adpun Yl Ul 115

peads puTs UNWIXER

(€

(P,3u0d) HSAAVIONVE QILDALAV IVHL SANOTOAD/SWMOLS 40 SEINFWENID0




\L—andpueyy 1IE
‘Xew utea peaids 9pIM

‘eTOYyg 3IE

-— poduataadxa ~ydw 0/-09 "$°0°s L6T ‘AeW WIZT-6 | 2€
———— *§8°0 /6T *xequasoN 4yig T€
"PUBTST
@i0ysSjyJjo ® [BISEOD JO
voae Suril MOl pojiEpunul «ydw gg - 320 *5°D GL6T ‘Aaenuer yszg ot
‘ydm Q)T - PUBTST 2I0YS33IO
JAEBM 8 Juoderaty)y o1 iezeg vi6T
8pT) 28ans WI0IS ,[T-6 §,%0) woll 1729 [EISBOD '5°0°§ ‘19quasoy Yigz-vz 67
"ydw g - puBTST
e ai10ysjjo pue [esTaey *§°0°S yL6T ‘38n3ny y3agT-¢T 8¢
*SPUBTST
210ysjyzc § ITEYIENTE4 JO
seole JUTAT MO pojepunutr
£3Tsusjur ajeaapowl
03 JIYS8TTy jo o3ans wi0lg M R C/6T ‘xequsdsg Yle-9 F&4
|||||||||||||||| *S"D TL6T “I9qUoAON Y3IgT-9T 9¢
|||||||||||||||| - "8°0°S TL6T “12quaAnoN yig-g T4
2aBM TBPIZ anoy 2ad [TIW UT pOpioDal wioils jo adAg S9OUSIINIVA JO I3EB(Q “oN
y3aTs 28ans wiol§ uoTiels psjou aspun 9yl ur 1S

poads purm WNWIXER

()

(P,3u02) HSAAVIONVE qALDEIIV IVHLI SENOIOAD/SKMOLS 40 STINIWANDI0

A-10



e B R L A T S et
&%‘- AT } x.’% 4‘24;1’,%“

ot : 1-l 2 f: )
G
"J"’?V

e

PRSI
% "fé‘lﬁﬂﬁm

YRR
3

s
AR o

i

R
(&
o
£

3y
Sty

gF@EOW%ANM

T ;@'M

i
o

BEoy

e _
.g‘, ; ‘.“ ; s

s

T

:
2
S

#

Fislat ol
e




B e _,

a.f-ﬁ s E : ;
Yo 'Zg“.ﬂ: Ry
R ”}'. e 5

z “"f’fﬁ'a E

KAy

S

: 5 -w‘&f‘f‘;‘% IS o
G TR AL w‘aﬂs ﬁl‘?ﬁﬁ“?’a :
R R e 31%-;*:.3{ Rkl

4 4 )E 359 Q&!%‘u_.» N ‘
e DA ﬁz},;g o

£30 } 5
AR g
i R

L /: i .?g‘ & ;
ot ﬁ%ﬂ '. i

- x
e {3’-‘?

ko

i
i
3 o :"!E“
e

s
BAL

i
i;z;‘
)

T
s




8zl+L7g=1

T6E+6 TZT=1

Jeyxadeq eagdyeoy S 6f+£2T=1 9046 8="1
%2 €6=A MA %°08T SA0Sser vapTIRL _
e %8 88=A %2 L8=A
T A i
TON UyourIg
(M) peot V' ss6en . RpTSE=A 2y 96=A 26 6=A
pPEOH = 1] !
4 | v | . ¥ N4
(%) @3e3foA = A
«—¢-gl-g9 g gl-r-z6— g-z1f-9°'61— ¢€'61l-6°0T—~>
ao3torede) Aﬁ
¥3e3s [ 99°96=A %L T6=A
(MR)DF - <l w 6 gl4+g " TI=1
+(MR) 4 -~ Bl S K T_.W 8l+¢
MO 13m0 rogl=t"* o
T4 d 67 0f-y w\m . N ) : - H ¥ TTEIROq
. ASUAOFSUBAL el wa3sSAg PIIg ulelsoy = o A&
103R10u29 () M w,w %._” n_
. -5
MR 6°5Z < T T e = — = = %86=A  %80T=A
Ot —# = P i
%90T=A %8°L6=A N4 ¥ N4 AV MH 09
Testieg 6°0f-%"9T— g of-g1— 6'€E-1°¢ iv% 9 4f-7 72— eaBwERIaUg
%€ L6=A %6"96=A 4L6=A wv
- 9-9¢[4+6° 6%
%L H6=A %26° T6=A" J
uu - = ——— an
andrepeR sodpyas £6°76=A yc-geo FPARUST
Fieafey I01J3UNODAIJUT
. vz 047 =1 b4y C46 G=T L ETH6" =T 1s9n-18Ed

9861 NI NOILIGNOD TVIRION IV MOId ¥IM0d T-I1 XINNV



= g9TL+0zZT=1 .
Sf+9°9=1 exedreoy £ ethree=1 9 Tth+y 5T=1
jeyaadeq AMW ?a10sser BUPTUDY[
8= o _ ’
9°98=A M %°08T o S H8-A
= A .
L g6=A 9°£6=A 7 T6=A ,
54 | % v \4
— . -— - -
L6z ¢ 7' 61f-y*¢ €'4L0-9°82 T 9F+% vy
7
“ ‘86=A
. 0" 48=A
- - .- . R TA_Jv v STf+602=1
S L . Y o
A TT¥3309
- + ¢ . - ™) "~
N ] _
7 9f-6"8 ws3s4g PTIn ursIsaY @l v L ot
o [ts] f
A n § b "
n . rel 7t
9 91l+T zT=1 % >E9h 0L T9=T
MR ST L L.I...I.llll.ll.ll.l..lill.lll 1 9°96=A
L
if — A== b — e 4——
I € z6=a \V4 N7 \ \% # )
iesTieg ] - . S et oy - 11., MR 09
5 9f-9°¢ G Hl-% 11 9°¢l+z-22 T°0Tf+8° 1€ prRWRISUG
8°T6=A 67 T6=A 8°Z6=A Wv
_ ) . : 4
- - - - 4 - ﬁl_v . b
A o-1g=A 2o 6°6%0+7 EET
£°98=A ’ 6°86=4
P aa— andpraeg txeqley Ipanysy
ATV 6'25+9°0T=1 £ 90+68=1 " 20379UU0DIIIUY

' . 1son—3seq

066T NI ZOHHHQZUU TVHYON 1V MOTIL ¥IMOd 7-IT XHNNV

A=12



c91l+0zz="1

6€+9°9=1 a2ed 0D g Ltf+ET=1 9 TT 4+ 6T="1
3eyasteq sxossaf BUpTUDYL .
9°£g=A MR %°081 y8=A y8=A
P \r N -
06=A ! OE6=A 6°06=A B T6=A
4 _ N4 v %
7 9Tf+8° 67« 6'€ZF-¢ Tg— ZTl-gh oef+z 18
.o ) B , 96=A _ r8=A
Wv L———> ¥ STf+5°02=1
oL T ,_., « - o0 *
’ . - < S TIFI304
T S TTEH 22T ‘ N .
- e wa3lsig PTIH UIIISOIM = - A@.
. wy 0,
1 1.
, rep 71
9 9TL+1°¢T=1 > £ 9y, T 19=1
. MR §TS2 <7 1|.E||||..I|.lnlilaidw||||||.|J e s 6=
Mul Ill_ e : THE |
*98=A 7+ 74 \V4 # il @
TesTIeqg n n - 77 Fr— ‘MR 09
£ 60+9° 57— LG4G 6T 9-¢f-6-g—> ———
M £9=A g=A 08=A >
o sue=A S SL=A ; ©SL=A N
_ : T 66=N
: -—¥panys1
andiaepey : andpraeg 1xeqley ..
' : 10329UU0DI31UTE
AR 1S VAT 6°LF+9°0T=1 9l + 6°8=1 1sam-3sEN
(410 @ "ON HONVY®) 066T NI NOILAMWYIINI IV MOTd ¥AMOd €-II XANNV

A-13



c0el+TL2=1

T 9F+T°8=1 eaedTeoy € TEfey 87=1 T vTl+6°8T=1
aeyaadeg ax0ssar ElpTUDYL
MY 08T
£'98=A osl- 6°6L=A Z°€8=A
T A
6°68=A 6° 06=A L8=A L°L8=A
v N A% \%
9 1Il-L"L— THl-2 %E G ETl~9" g6~ T°GT-p"CLe
XV
tr* =
- 16 w | g 5g=A
- K —1—> 6°8Tl+z ' S52=1
B el
' e Tieasog
- %
£+9C-91 u2a1SAg PTIH uIaIsap 3 MA
a i #
1z It
peogl+g L2=1 ! » LST+T°9L=1
MR 6*6Z < _I|||||||.....|||I@||.||||| Z°66=A
AHYl_Isll - lQI — e II||:I_|AU
g8 68=A N4 Y/
Testieg LT ium A= c* qu 6T < G TL-6"8E < € El+9° TG «— © MR 09
raEWRIOYY
- L*T6=A
h Z2°06=4 gl- Wv
i £* 75 F+9€E]
" 9°06=A £°88=A Z°06=A t
. ——Fpanysiy
. andprepey N andpraeg 1aeqley C*96=A
: £79f—z=1 8° 60+ CT=T £-gf+IT=T1 ! 10399uU00I3IUL
. J1som-3seq

66T NI NOTIIQNOD TVIRION IV MOTS ¥IMOd %-11 XENNV

A-14



1- 9047 8=1 cozF+122=1
. eaedieo) € 1zl 82=1 T 91+ 8T=1
jeya a . @ 210883 eypyuayr
MRy 081 g
Z°08=A — L 9r=h 7 08=A
, ~0st- C '
\7 “ v -
68=0 68= #8=A ¢8=A
L& 174 L wv | A4
g crl+67ey £°950=9 69« 7 crl-8'08<« %07 00-2°C0T<—
‘ ) 8" 68=A 8 £8=A
B ~F
. . ol @ T+V 6°81f+2°57=1
e o W - = 7 TIE3109
. B ~
. wa3s£g pPTAH UIIISTH ~ . .
7 STE49°ve | = K
e o o |
(I
7T 71
prozl+z L2=1 - > 160417 9L=1
MH 66T o _Inlfll.llllllI@|||||l.l_ 9°y6=A
- — o e .
Hmm‘ﬁhﬁmm Naqmuhf @ _@ Q \1\Q \\\ 4 % OO
e 6f+6 1E~>| 6'8f+z-yz—>| | 9 eb+T1— exewTIoUg
e . .BISLeA © . stoL=a L'69=p] . . >
t 6 vL=py 9F- ‘ L9=ny 9f- 9°£9=AV 90~ L rpanyst
R andraepey . andptaeg . Taeqfey g 86=A
. . . , 03 09Uu00193UT
‘ L°9F-7=1 g 6f+T°€T=1 £ gl+T1T=1 3som-3sed

(330 Amw ‘o yosueag) z66T NI NOILANYIIINI IV MOTI WAMOd S-II XIANNV

A-15



MH §°GZ

TesTaeg

T°822F+870LE=1

€ 8+1" 1T=1 raed1E0D 1'6zh +8°8e=1 v 6TL+6°6Z=1
jeyxadeg @ 2aossaf BYpPTUSYL
MROST @
€*08=A 1 osf- SL=h St=A
98=A ¥ 88=A 7°28=A 0°Z8=A
v | 4 v Y
gel-6" 91— g est-g g1« 27eZf-8'ES<— gy -G TR«
A4
798=A £ LL=A
wv . .||||¢vw¢Tym.m~ﬁ+m.qmuq
— e e
- L 1TeRIz0q
7°6TE-9792 wa1s£g PTIH uILISOM ik mA& _
1 S| -
4 4
7e A
6*Leb+eLe=T “ 7 >  8L0+H0T=1
mmw | mwmmmm . _ Tl e | L"T6=A
A r ) '
! VA g 74 \J am
gref-sre— | C 9f-y gT<— | _ ALECNTESEE T GIF+T 66— MH 09
BIlEWERIDYY
%8=4A T'78=A ) 9°'G8=A @.
+ . = @ﬂa.- . = O.m..l II.Q—..Jl .
L718=0 L°8L=a 78=A T g zotf |
: B igrzze
f —— TtPanysy
and1ae andptaeg taeqley 96=4
: TI2PER P3 : I0J0°UU00I9JUT
: L0497 6=1 e eTl46t LT=1 6z TTF+61=1 1sem-358y

{mm gg7 $/d evawdrecen) G66T NI MOILIANOD IVIMON IY MOTA ¥AMOd 9-11 XINNY

3 Teopen .

A-16



T8z 048°0LE=1

. (4T TT= eaedTeO 16zl 49 gc=
T°8LZF+T°TT=1 Te0D A'RY: mm.u  peeTlHeeszT
umﬁ_.HUm.Nm H iy @ » PRSI -~ DI0s8af ‘s . kNEHuH._HNH,—H_ \ T
My " 082 | [ S
¢ - L = =A .
§"sL=A .,uj,.nu 89=4 L o1t- Lo o :
€°18=A 7:98=A SL=A
Prevt-6'Th—> | 66F-9" 67— £sl-9°v6<" ¢ gl-¢/T
S C , : v+ 18=A ¥ TL=A
. - PR g e ey s f - . B . " . ™
S ; . o |_I|:I+|v 8°§el+g vE=T
T R , o6
; . W L e ; e e o %J _ TTe330g
: m o < - ‘.
T°0e0-9°¢¢ wa3s£S PTIH UIDISIYH 20
1 1 1
. Je IT |
6°L2l+T LE=1 b > 8L E4+40T=1
¥ s 6°88=A
MR mmON _ §IT=K| 0 SHZ TS« | (
A — o
I ¥ .- v
AV ¥ K% \4 \ MK 09
1ESTIRg B8 T1k-€°6T < € Lb-z 9t _ (A 15 M S yzl+6 L™ eIEWERIDYY - ¢
; T°LL=A M 8L= 1°08=A |
Yo 9f- 96~ B 9f- WV
A iwwesa [BLL L L L TieA 9L=A | B¢ Lvif+e-ose|
m 1
; , , —— TPanusI
¢ andrxepey . ndpraes TiEqlE | g g6=A
t , . Cege e e TCaf f T | . - A03D3UU02137UT
~t o TTebe9te=1 , PUETEHETLT=T Gz TTL46T=1 | 1 som_1seT

,Guo#q, *ON yduelq) $66T NI NOILADYYAINT IV MOTd WIMOd [-II XHANNY

&

A-17



1820+ 0L€="1

.

. JS5oM=-]58]

€841 TI=T eaedreon T*6zF+8°8E=1 61046 ST=T
3
Jzllased MR b*08€ 230Ssaf eypTURYf
sorg=A L ori- 001f~ 18=A . gUEB=A .
. = . ;
| ot otf- o
£ 68=A 27 06=A G 98=A 9°98=A _
6" 70+ 0T 6°TZf+6 T2 coof4g LT 7'STI048°€Y
h+d
T; 06=A 8" %8=A
' S 8 czlag pe=1
. B 4 = - c
- - R - . m._ -.M._ﬂ- 0Tt~ TTRI30g
. woa3sLg prio UIIISOM — ° A@
0" yf-z'0 % w
) , 7 71
, . : _ > 3/ F+901=1
6" LZF+T LE=T 4 gLf+y
s mON _ “ _ p 0l-H 0T «— _ w.mmn..ww _ @
¥ . 3
TeSTaRd R°I8=A Aww .@ Q AN . ‘ _ |
) w.N.wE.mlv_ o”m.PN.@T Sror+ervz | _ T 910460y «— Emewm@mm
w €28=h n*LB=A 9°g8=A B>
: - of- 9f- 1 - .
2'68=A o 77 Z8=A 1°68=A T-<6E4T" c0z
H o m . 1
. ! 4 e oy >I|. TPINYST
. Taeql . *L6=
.o dyrepoy - andpraeg rzeqfey : L
21049 6=1 PrEIl+6"LT=1 - ST TIl+6T=1 10393U102393UT

(MKW 08€ S/d- Baedyeoc)d) Mm:m¢EmMMHZDOU YALIV MOTd WIMOI, -1 XANNV

¢ 1
' .

v [
s PR Y

A-18



1°8L2045 008=1

L y8=A
8 czl+C vE=1

E80+T° 1T=1 eaedyEon T*626+48°8€=1 7' 61f+6°52=1
aeyiadeq @ @108sap eypTULYL
MIY* 08¢€ B
¢ oB=A"T ore- “Toore-  6ee=n | orf- €8=n | o1f-
8°L8=A £ ag=h] ¢8=A 2°98=A
=4 | v : \4
- : -
LG e L T0T+IE<—  8'TTH+E"LS
i N3 oTC-
6=n
v (=)}
. W | * .1Tea%0g
» . , Hmumhm PTIO F.ﬂmummh..p u..,
9-gf-g-6 “
[=a]
4
1 el
— 8£F4+70T=1
6" LT+ LE=T 7 4 8 E6=A
MA S°6T _ . 7 o.o.ni.HNT_ L.TT@
@ ! M.mwé v N7 \% v : MR 09
1estaeg e 8 EL-T L<— 6 Er-8 0T« 6°GH4+6T <« € TG gY <= PIPREIDUG
. 1°L8=A 7°88=A
6°98=A
o 9f- . of- . of- wv
8 98=A , _Hmmup_ & 6"78=A] @ prgatey-90z
_ d \ v} g FPANYST
u:.ﬂwm_s.mz andprreg 11eqley L L6=A
¢ L4976 . . 103233uu02193UT
¥ eTl+6°£1=1 ¢z TTI+6T=1 21son-1seg
(330 ,AWN *OoN youeag) $66T NI NOILANWMYALINI IV MOTd ¥AM0d, 611 XANNV

A-19



I°8L2l+g 0LE=1

€°804T" TT=1 eiedreoy T 676+8°8E="1 7 6Tl+6°67=1
jeyasfog =~ . ~ - 210883l . BypTuUDYL
%q.ommo
r- .uﬁl@» 15
oam.mnp ] ootf- ~8L=h| OTF- £8=A otf- L
T A _ m T
9°98=A L°98=A 0°58=A 7°98= L
6 TTI4+C 6T g gzl — g gl+g gz  wil+y 8y <«
4 . ~
- 81 68=A G*HE=A
T : - "o |- M Il*ﬂim.mmrm.qmuq
, [ I L Y (] O S ¢ T ELT:
: " . - M. . Kl - otf-, )
B | Sk . ,
otf4e wa1sAg PTiH uiLaIsSIM trrr
ot re|
i
- > 8LF+701=1
AFRAS ANy : 7 = .
MR S°6T { 1 _ r R €6=A
~ S ) _|-__.._‘ \.n.. - “ - .
O V' gvg=a N4 % %4 \4 , . k H S
Testaeg 0'Ti-4"€ < L0b-T €T+ IS TR O 8°8Tl+z gy < M09, .
: ) ) i — - : « ., BlBWRIDYYg ° '
| G 4#8=A §°68=A 2 L8=A B Wv |
L TeeAT gy, T TT08=A ~ 9rgg=AY g S 66F+¢ 90| -
a »4! i m .H.l J\ .”r ’ ) Om...l ) mﬂl B %
! andtaepeR andpyaeg Tieqled, | g9 7g=p |
’ 2 L0+9° 6=1 €T TTE+5T="T ° ,  10303Uu0d1ajuf

pegTl4+6" LT=T

T

[

(330 f "ON wouead) $66T NI NOTIJNWAAINT LV MO WAMOA OT-TI XINNV

- asom—3sey '

:A-20



	CHAPTER 11 ECONOMIC EVALUATION
	11-1 Cost Comparison of Alternatives
	11-2 Project Benefits for the Region and Industry
	11-3 Social Benefits

	ANNEX
	ANNEX Ⅰ METEOROLOGICAL DATA
	ANNEX Ⅱ DATA FOR SYSTEM POWER FLOW ANALYSIS


