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Table 12.1 Project Cost

Punatsangchhu Hydropower Project

Unit: USY thousand

Item Local Currency Foreign Currency Total
1 Preparatory Works 33,849 3,761 37,610
2 Civil Works 23,594 313,464 337,058
3 Hydromechanical Equipment 9,650 86,848 96,498
4 Electromechanical Equipment 15,410 138,690 154,100
5 Transmission Line 4,200 37,800 42,000
Total Direct Cost (A) 86,703 580,562 667,266
6 Engineering & Administration Cost 13,345 53,381 66,727
7 Land Acquisition & Compensation 5.000 0 5,000
8 Physical Contingency . 10,505 63,394 73,899
Total Indirect Cost (B) 28,850 116,776 145.626
Total Construction Cost (A+B) 115,553 697,339 812,892
9 Interest during Construction 0 0 0
Total Project Cost (A+B+9) 115,553 697,339 812,892
Percentage (%) 14.2 85.8 100



Table 12.2 Disbursement Schedulle

Unit : USS thousand

Year -3 -2 1 1 |2 [ 3 | 4 5 6 7 Total
Award of Contract (Main Civil Works)

Preparatory Works 0 7,.0000 26,699 3,181 430 300 0 0 0 37,610
Civil Works 0 0/ 45,466 43,760, 95,061| 78,359 39,601| 1,105| 33,706 337,058
Hydromechanical Equipment 0 0 0| 9,650 480, 21,778 36,293| 18,648 9,650 96,498
Electromechanical Equipment 0 0 0| 23,115 2,937| 37,282 45,825 29,532 15,410 . 154,100
400 kV Transmission Line 0 0 0 6,300 16,000 15,500 0 01 4,200 42,000
Total Direct Cost 0 7,000 72,165 86,006] 114,908 153,218] 121,719; 49,285 62,966 667,266
Engineering & Administration Cost 0 700 8,007] 10,009 12,678 16,682| 13,345, 5,305 0 66,727
Land Acquisition & Compensation (LC) 0 5,600 0 0 0 0 0 0 0 5,000
Physical Contingency 0 1,270 8,017 9,601| 12,759/ 16,990 13,506| 5,459 6,297 73,899
Total Construction Cost 0 13,970! 88,189 105,616| 140,344 186,890 148,570] 60,050 69,262 812,892

LC 0 12,584| 31,694 13,018) 12,670 18202| 15,018] 6,552| 5,814 115,553

FC 0 1,386! 56,495 92,598| 127,674| 168,688| 133,552; 53,498 63,448 697,339
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Final TOR for the Environmental impact Assessment on

Table 13.1
Punatsangchhu Hydropower Project
Final TOR Remarks

1. Executive Summary

The. summary will be a concise non- -technical description of the salient | An  alternative of “doing nothing” will be compared with the proposed to

features of the project, its aiternatives if any, existing environment, | see the merits and demerits between the two cases.

anticipated snvironmental impacts and mitigation measures adeguately

and accurately covered. .
2. Policy, Legal and Administrative Framework The item “Government policy regarding power development” maiy be

omitted, if the same subject will have been covered by other part of the
- Government policy regarding power development Feasibility Study.
- Legal and administrative framework for environmental assessment of
2 hydropower project

3. Description of the Proposed Project To provide maps at appropriate scales to illustrate the general setting of

Provide information on the following:

Location of project-related development sites
General layout of facilities at project-related development sites
€. Main design specifications of the project

o ®

d. Pre-construction activities

€. Construction activities

f.  Project schedule

g. Staffing and support system for construction and operation
h. Facilities and services -

project-related development sites, as well as surrounding areas likely to be
environmentally affected. These maps will include topographic contours,
as available, as well as locations of major surface waters, roads, town
center and concerned villages, parks and preserves, and political
boundaries, if any. Also to provide, as available, maps to illustrate
existing land use, including industrial, residential, commercial and
institutional development, agriculture, etc.

The facility and services will mean those required for project staff members
and workers during construction and operation. Examples are the dwellings,
health services, etc. The access road(s) will also be descnbed if it would be
constructed.
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4.

Description of the Environment

a.

b.

C.

Physical Environment
(a) Geology, Topography and Soils
(b) Meteorology
(c) Hydrology.
(d) Air Quality
(e) Water Quality
() Noise
(g) Sediments
Biological Environment
{a) Terrestrial Flora and Fauna
b Aquatic Flora and Fauna
(c) Rare, endangered or protected species in the project areas and its
vicinity
Sociceconomic and Cultural Environment
(a) Population Characteristics and Demographics
(b) QOccupation/Economic Activities
{c) Land Use Pattern
(d) Community structure
(e) Employment and labor market
(® Recreation
() Public health
(h) Edacation
(i) Cultural properties
(J) Indigenous or sthnic peoples

To present, evaluate and assemble the baseline data on the environmental
characteristics of the study area.  The study area will include the project
site area and its vicinity. The power transmission line route will also be
covered to the extent meaningful and possible.

It is noted that the area to be covered by each item listed in the left column
will be defined on the required and meaningful basis. Therefore, the area
for one item will be different from that of other item. The details will be
clarified in the detailed scope of work for the EIA.
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Anticipated Environmental Impacts

Potential environmental impacts will be identified for both of
construction and operation phase3s. Also to be covered will be the
potential impacts in connection with the power transmission line.

a. Construction Phase
a) Physical Environment

(a) Geology, Topography and Soils
(b) Air Quality
(c) Hydrology and W ater Quality
{d) Noise

b) Biological Environment
(a) Terrestrial and aquatic flora/fauna

¢) Socioeconomic and Cultural Environment
{a) Concerned Villages
(b) Employment Issue
(¢) Economic Activities
{d) Land Use
(e) Public Health
{f) Recreation/Cultural Properties

b. Operation Phase

a) Physical Environment
(a) Geology, Topography and Socils

- (b) Hydrology
(c) Water Quality
(d) Sediment

b) Biological Environment
(2) Terrestrial and aquatic flora/fauna

Identify 21l significant changes which the project would incur. These
would include changes in the following : employment opporctunities,
wastewater effluents, air emissions, land use, infrastructure, exposure
to potential water-borne diseases, noise, traffic, socio-cultural
behavior. Assess the impacts from changes brought about by the
project on baseline environmental conditions as described above under
section 4.

In this analysis, distinguish between significant positive and negative
impacts, direct and indirect impacts and immediate and long-term
impacts.

Also identify potential impacts which may cccur in connection with

the followings :

{1) Potential impacts in connection with guarrying activity,
construction of access road(s) and power transmission line

(2) Potential impacts in connection with construction and operation
of dwellings for project staff members and workers

(3) Potential issues in connection with occupational health and safety

(4) DPotential air pollution during construction

(5) Potential soil erosion

{6) Potential impact analysis in connection with hypothetical dam
failure or overflow due to extreme flooding
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¢) Socioeconomic and Cultural Environment
(a) Local Communities
{b) Employment Issue
(c) Economic Activities
(d) Land Use
(e) Public Health
() Recreation/Cultural Properties

¢. Other Impacts During Construction and Operation Phase
(a) Transmission Line
(b) Dwellings and access road(s)
{c)} Hypothetical dam failure or overflow due to extreme floading

Mitigation Measures and Plans

a. Measures and plans for potential physical impacts
b. Measures and plans for potential biological impacts

C. Measures and plans for potential socioeconomic and cultural
1mpacts
D People resettlement plan when deemed necessary
2) Compensations
3) Others

For the proposed project, will recommend feasible and cost-effective
measures to prevent or mitigate potential significant negative impacts. Will
also include the measures to address emergency response requirements for
potential accidental events, if any.

Environmental Monitoring Plan

Prepare a basic plan to monitor the implementation of mitigation

measures and the potential impacts of the project during construction
and operation.
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8. Cost-Benefit Analyses for taking certain measures which would require
balance between cost and benefit
9. Comparison between the Project and the “doing nothing” cases for
their merits and demerits
10. Conclusion and Recommendations
11. List of References




Table 13.2 Cost for implementing Environmental Management Plan

Sanitary facilities in labour camps
Solid waste collection & disposal system

Environmental Management in road construction

Compensatory afforestation
Construction of settling tanks
wildlife conservation

Control of water-related diseases
Control of air pollution
Stabilization of muck disposal sites
Sustenance of riverine fisheries
Maintenance of Environmental Cell
Area development activity (ADA)

Water quality

Soil quality

Ecology

Riverine fisheries and aquatic ecology
Public health
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Table 14,1 Economic Evaluation (Taritf)

(Unit: 1000 US dollars)

COST BENEFIT B-C
No. | Construction T/ O&M Total Energy Generation (MWh) Total
Cost Cost Cost Firm Secondary
-7 13,970 0 13,970 0 -13.970]
-6 87,635 554 $8,189 0 -88,189)
-5 98,224 7392 105,616 0 -105,616
-4 122,286 18,058 140344 0 -140,344f
-3 " 169 458 17,432 186,890 0 -186,890%
2 148,571 0 148,571 0 -148,571
-1 60,050 0 3,789 63,839 605 246 1461563 71,966 8,128
1 64,600 4,662 7578 76,840] 1210401 2923127 143933 67,093
2 7,578 7,578 1,210,491 2,923,127 143,933 136,355
3 1578 1578 1210491 2923127 143 933 136355
4 7578 7578 1210491 2,923,127 143,933 136,355
5 7,578 7,578 1,210,491 2923127 143,933 136 355
6 7578 7578 1210491 2923127 143,933 136,355
7 7578 7578 1,210,491 2923127 143,933 136,355
8 1578 1578 1,210,491 2900127 143933 136,355
9 7,578 7578 1,210,491 2923127 143,933 136 355
10 7578 7578] 1210491 292,127 143 933 136 355
11 1578 25718 1210401} 297127 143933 136 355
12 7,578 7578 1,210,491 2923 127 143,933 136,355
13 7578 7578] 1210491} 2923127 143933 136,355
14 - 7,578 7,578 1,210,491 2.923,127, 143,933 136,355
15 7578 75781 1210491 2923127 143933 136 355
16 7578 7578 1210491 2923 127 143933 136,355
17 7578 7578 1210491 2923127 143933 136,355
18 7578 7578 1210491 2,923,127 143933 136355
19} 7578 7,578 121049} 2,923,127 143933 136,355
20 7578 7578 1,210,491 2923127 143,933 136,355
21 7578 7578 1210491 2923127 143,933 136355
22 7578 7578 1210,491 2,923,127 143,933 136,355
23 7578 75m 121049 2923127 143933 136355
24 554 7578 8,132 1,210,491 2,923,127 143933 135,801
25 7392 7578 14,970 1,210,491 2923127 143933 128,963
26 18,058 TSR 25,636 1210491  2923,127 143933 118207
27 17,432 7578 25,010 1210491  2923,127 143933 118,923
28 0 7578 7518 1210401 2923127 143 933 136,353
29 0 0 7578 72518] 1210491 2923127 143,933 136,355
kit 32,765 4,662 7578 45,004 1,210,491 2,923,127 143,933 58,925
31 3417 7578 10,994 1,210,491 2,923,127 143933 132,538
32 59,059 7,578 66,637 1210491 2,923,127 143 933 77,296
33 82,118 7578 so605| 1210491 2923127 143 933 54,237
34 48,180 7,578 s5757] 1210491 2923127 143933 88,175
35 25,060 7578 32637 1210491 291,127 143,933 111,295
36 7578 7578 1210491 2923127 143,933 136355
37 7578 7578 1210491 2923127 143 913 136,355
38 7578 7,578 1,210,491 2,923,127 143,933 136355
a9 7578 7578 1,210,491 2,923,127 143 933 136,355
a0 7578 7578] 1210491 2923127 143 933 136,355
a1 7578 7578 1210491} 2,923,127 143,933 136 355
42 7578 1578 1,210,491 2923127 143,933 136,355
43 7578 7,578 1,210,491 2923127 143913 136,355
44 7,578 7578]  1210491] 2923,127 143933 136355
45 7578 7578] 1210491 2923127 143933 136355
46 7578 7578 1210491 2923127 143 933 136,355
47 7,578 7578 1210491 2923127 143 933 136355
48 1578 7518 1210491 2923127 143 933 136,355
49 7578 1578 1210491 2923127 143 933 136355
50 -107,399] -32 066 7578 -131,887 1,210,491 2923127 143 933 2758208
Total 507,992 64,131 382673 1,354,796 61,129818[ 147617903] 7268596] 5913799
i= 10% PV (Cost): 571,421 PV (Beneiit): 769 240 197 819
NPV 197 519]
Fimn Secondary B/C 135
Tanff (US$/MWh): 34.82 3482 EIRR 13.1%




Tabie 14,2 Economic Evaluation (Alternative Thermal)

(Unit: 1000 US dollars)

Tosi: Punalsangchhu Hydropower Benelit: Allernative Thermal Power Project B-
No.| Construction] T/ O&M | Total Gas Turbine Piant Coal fired Power Plant * Total
Consiruction} O & M Fuel Construction| O & M Fuel
Cost Cost Cost Cost Cost Cosl Cost Cost Cost Cost
-7 13,570 [ 13,970 0] -13,970
-6 87,635 554 8,189 o| -88,189
-5 98,224 7,392 105,616 42,826 42,826 -62,790
- -4 122286f 18,058 140 344 86,580 86,580 -53,764
-3 169458) 17432 186 890 165,152 165152 -21,7
-2 148 571 0 148,571 20,101 236,522 256,623 108,08
-1 60,650 0 3,789 63,839 24,568 670 8 264 275,942 19 865 26,106] 355415 291,57
1 64,600} 4,662 7,578 76840 1340 16,529 1.998 39,729 52213 111 34,96
2 7571 7578 1340 16,529 39729l  s2213] 109811 10223
3 7,578 75718 1,340 16,529 39,729 52213 109811 102723
4 7578 7,578 1,340 16,529 39,729 52213 109811 10223
5 7,578 7,578 1,340 16,529 39,729 52213 109811 102723
6 7,578 7.578 1,340 16,529 39,7291 52213 1095811 10223
7 7578 1578 1,340 16,529 39,729 - 522131 109811 10223
B 7578 7,578 1,340 16,529 39,729 52,213
] 7,578 7578 1,340 16,529 39,729 52,213
10 7578] 7578 13400 16529 397290 52213
11 7.578] 7578 13404 16,529 39,7291 52213
12 7,578 1,578 1,340 16,529 39,729 52,213
13 7,578 7,578 1,340 16,529 39,7291 52,213
14 7.578] 7578 20,101 1,340 16,529 39,729 52213
15 7,578 7,578 24 568 1,340 16,529 39,729 52213
16 7578 7578 1340 16,529 39,7290 52213
17 7578 7578 1380 16,529 397290 52213
18 7578 75784 1,3401 16,529 39,729 52,213
19 7578 7578 1340 16,529 39,729 52,213
20 7578 7578 1,340 16,529 39,729 52213
21 7578 7578 1,340 16,529 39 424 39,72 52213
22 7578 7578 13400 16,529 78,841 39729 52213
23 7578 1578 1,340 16,529 157,681 39,729 52213
24 554 7,578 8,132 1,340 16,529, 236,522 39,729 5221%
25 7,392 7578 14,970 1,340] 16 529 279 348} 39,729 52213
26 18058t  7,578] 25636 1340 16,529 7,73 39,7290 52213 1175500 9191
27 17,432 7578 25,010 1,340 16,529 7471 39,729 52213] 117281 922
28 4] 7,578 7578 1,340 16,529 [ 39,729 52,2131 109811 10223
29 0 1] 7,578 7,578 20,101 1,340 16,529 o] 39,729 52213 1299121 1223
30 32765  4p62] 7578 45004 24568 1,340 16,529 1,998 39,729 s2213| 136377 913
31 3417 7578f 10994 1,340 16,529 39,729 52,213 109811 98381
32 59,059/ 75780 66,637 1,340 16,529 39729 52213 109811 4317
33 82,118 7578 89,095 1,340 16,529 39,729 522131 109811 20,11
34 43 180 7578] 55,757 1,340; 16,529 39,729 52,2131 109811 5405
35 25,060/ 7578 32,637 1,340 16,529 39,729 52213 109811 771
36 7578 7,578 1,3401 16,529 39,729 52213 109811 102,23
37 7,578 7,578 1,340 16,529 39,729 522131 109811 102723
38 7578 7,578, 1,340} 16,529 39,729 52213 109811 10223
39 7,578 7,578 13400 - 16,529 39,7291 52213 1095811 102723
40 7578 7,578 1,340 16,529 39,729 52213 109811 10223
41t 7,578 7578 1,3404 16,529 39,729 52213 109811 10223
42 7578 7578 1,340 16,529 39,729 52213 109811 10223
43 7578 7578 13404 16,529 39,725 52213 109811 10223
44 7578 7.578 20,101 1,340 16,529, 39,729 52213 129913 1223
45 7578 7,578 24 568 1,340 16,529 39,729 52213} 134379 126,80
46 7578 7578 1,340 16,529/ 39,729| 52,213 1095811 10223
47 7,578 7,578 1.343' 16,529 39,7291 52213 105811 10223
48 71578 7578 134 16,529 39,729 522131 109811 10223
49 7578 1.578 1,340 16,529| 39729 522131 109811 102,23
501 -1073991 -32066 7,578] -131 887 -29.779 1,340 16,529 39,729 52213 ‘80031 21151
Totall 907,992 64,131] 382,673[1354,796] 1483970 67,674] 834,694] 1618038 1946,735] 2558419 7,312371]5957,574)
i=10% PV (Cost) 571421 PV (Benefit): 1,131,015 559
' NPV 5505
* Note: Coal fired plast cost includes transmission line cost. B/C 1.
EIRR 293%




Table 14.3 Financial Evaluation

(Unil: 1000 US dollars)

COST BENEFIT B-C
No. | Construction T/ oO&M Total Energy Generation (MWh) Tolal
Coslt Cost Cosl Firm Secondary
-7 13,970 0 13,970 0 -13,870
-6 87,635 554 88,189 0 -88,189
-5 98,224 7,392 105,616 0 -105,616
-4 122,286 18,058 140,344 0 -140,344
-3 169,458 17,432 186,890 0 -186,890
2 148,571 0 148,571 0 -148,571
-1 60,050 0 3,789 63,839 605,246 1,461,563 71,966 8,128
1 64,600 4,662 7,578 76,840 1,210,491 2,923,127 143,933 67,093
2 7,578 7,578 1,210,491 2,923,127 143,933 136,355
3 7,578 7,578 1210491 2,923,127 143,933 136,355
4 7,578 7,578 1,210,491 2,923,127 143,933 136,355
5 7,578 7,578 1,210,491 2,923,127 143,933 136,355
6 7,578 7,578 1,210,491 2,923,127 143,933 136,355
7 7,578 7,578 1,210,491 2,923,127 143,933 136,355
8 7,578 75781 1,210,491 2,923,127 143,933 136,355
9 7,578 7,578 1,210,491 2,923,127 143,933 136 355
10 7,578 7,578 1,210,491 2,923,127 143933 136 355
11 7,578 7,578F 1,210,491 2,923,127 143,933 136,355
12 7578 7578] 1210491 2,923,127 143,933 136,355
13 7,578 7,578 1,210,491 2,923,127 143,933 136,355
14 7,578 7,578 1,210,491 2,923,127 143 033 136,355
15 7,578 7,578 1,210,491 2,923,127 143,933 136,355
16 7578 7,578 1,250,491 2,923,127 143,933 136,355
17 7578 7578 1210491 2923127 143,933 136,355
18 7,578 7,578 1,210,491 2923127 143,933 136,355
19 7,578 7,578 1,210,491 2923127 143,933 136,355
20 7578 7,578 1,210,491 2,923,127 143,933 136,355
21 7578 7578} 1,210,491 2,923,127 143,933 136,355
22 7,578 7,578 1,210,491 2,923,127 143,933 136,355
23 7,578 7.578 1,210,491 2,923,127 143,933 136,355
24 554 7,578 8,132 1,210,491 2,923,127 143,933 135,801
25 7392 7,578 14,970 1,210,491 2923127 143,933 128,963
26 18,058 7,578 25,636 1,210,491 2,923,127 143,933 118,297
27 17,432 71578 25,010 1,210,491 2,923,127 143,933 118,923
28 0 7578 7,578 1,210,491 2,923,127 143,933 136,355
29 0 0 7,578 7,578 1,210,491 2,923,127 143,933 136,355
30 32,765 4,662 7,578 45,004 1,210,491 2,923,127 143,933 C 98,928
31 3417 7578 10,994 1,210,491 2,923,127 143,933 132,938
32 59,059 7578 66,637 1,210,491 2,923,127 143,933 77,296
33 82,118 7,578 89,695 1,210,491 2,923,127 143,933 54,237
34 48,180 7,578 55,757 1,210,491 2,923,127 143,933 88,175
35 25,0060 7,578 32,637 1,210,491 2,923,127 143933 111,295
36 7578 7,578 1,210,491 2,923,127 143,933 136,355
37 7578 7,578 1,210,491 2,923,127 143,933 136,355
38 7578 7,578 1,210,491 2,923,127 143933 136,355
39 7,578 7,578 1,210,491 2,923,127 143,933 136,355
40 7,578 7,578 1,210,491 2,923,127 143,933 136355
a1 7,578 7578]  1,210491 2,923,127 143,933 136,355
4z 7,578 7578 1,21049 2,923,127 143,933 136,355
43 71578 7578 1,210,491 2,923,127 143,933 136,355
44 7578 7578 1,210,491 2,923,127 143,933 136,355
45 7,578 7578 1,210,491 2,923,127 143,933 136,355
486 7578 7578 1,210,491 2,923,177 143,933 136,355
47 7578 7,578 1,210,451 2,923,127 143,933 136,355
48 7,578 7,578 1,210,491 2,923,127 143,933 136,355
49 7.578 7,578] 1,210,491 2,923,127 143,933 136,355
50 -107,399 -32,066 7,578 -131,887 1,210,491 2,923,127 143,933 275,820
Total 907,992 64,131 382,673 1,354,796 61,129,818 147,617,903 7,268,596 5,913,799
iz 10% PV (Cost): 571,42} PV (Benefil): 769,240 197,815
: Fim Sccondary
Farift (US$/MWh): 34.52 34.82 { FIRR{ 13.1%
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Table 15.1 Financial Analysis (A-1): Summary

Scenario: AAA

Construction Cost

93436 US$AW

Inflation (in terms of US dollar)

Finance Proportion Bhutan|  Others
Equity Share 100% 0%
Debt/Equity Debt]  Equity
60% 40%
Installed Capacity 870.00 MW
Energy Generation 4,330.00 GWh
Salable energy 4,133.62 GWh
Firm 121049 GWh
Secondary  2,923.13 GWh
Construction cost
Before price escalation 812.89 M.US$
After price escalation 876.26 M.USS.
Financial Budget 945.13 M.US$
Financial Items Bhutan Private
Own Finance 350.50 0.00
Loan amount 525.75 0.00
IDC 68.88 0.00
Royalty 0.00 0.00
Total 945.13 0.00
Export/Domestic Ratio for salable energy
Export 100%
Domestic 0%
Initial Power Taniff
Firm 3921 US$/MWh
Secondary 100% 3921 US$/MWh
Power Tariff Escalation
Fim

Secondary

Foreign 2.0%

Domestic 20%
Financial Condition (I)

Interest rate for IDC 10.0%

Interest after operation 100%

Repayment Period(net) 8

Grace Period (years) 4

Gov't Own finance 1000%
Financial Condition (II)

Interest rate for IDC 0.0%

Interest after operation 00%

Repayment Period(net) 0

Grace Period (years) 0
Royalty for Construction Period 0%
Royalty from Operation cnwards 0%

Finaricial Indices

Debt Service Coverage Ratio

Average for Finance ([) 2.68

Average for Finance (It) -
Lean Life Coverage Ratio

For Finance (1) 203

For Finance (II) -
Financial Generation Cost at Year 1

282 cent/kWh

(Discount rate=

10%)




Table 15.2 Financial Analysis (B-1): Summary

Scepario: BBB
Construction Cost 934 9 US$/KW
Finance Proportion Bhutan]  Others
Equity Share 33%
Debt/Equity Debt]  Equity
70%
Installed Capacity 87000 MW
Energy Generation 433000 GWh
Salable energy 4,133.62 GWh
Firm 121049 GWh
Secondary 2,923.13 GWh
Construction cost
Before price escalalion 813 40 M.USS
Afier price escalation 876.26 M.USS

Financial Budget

1,051.67 M.USS

Inflation (ip terms of US dollar)

Financial llems Bhutan Private
Own Finance 86.75 176.13
Loan amount 202421 41096
IDC 117.18 5823
Royalty 0.00 0.00
Total 406 35 64532
Export/Domestic Ratio for salable energy
Expont 100%
Domestic 0%
Initial Power Tariff
Firm 39.21 US$/MWh
Secondary 100% 39.21 US$/MWh
Power Tariff Escalation
Fimmo

Secondary

Foreign 2.0%

Domestic 20%
Financial Condition (I)

Interest rate for IDC 70%

Interest after operation 70%

Repayment Period {net) 25

Grace Period (years) 6

Gov't Own finance 100.0%
Financial Condition (II)

Interest rate for IDC 10.0%

Interest after operation 10.0%

Repayment Period (net) 12

Grace Period (years) 4
Royalty for Construction Period 0%
Royalty from Operation onwards 15%

Financial Indices

Debt Service Coverage Ratio

Average for Finance (I) 362

Average for Finance ([I) 145
Loan Life Coverage Ratio

For Finance (I) 1.73

For Finance (II) 1.42
Financial Generation Cost at Yeat 1

3.07 cent/’kWh

(Discout mte= 10% )




Table 15.3 Financial Analysis (C-1): Summary

Scenario CCC
Construction Cost

934.9 US$/kW

Finance Proportion Bhutan| Others
Equity Share 100% 0%
Debt/Equity Debt Equity
90% 10%
installed Capacity 870,00 MW
Energy Generation 4,330.00 GWh
Salable energy 4,133.62 GWh
Firm 1.210.49 GWh
Secondary 292313 GWh
Construction cost
Before price escalation 813.40 M.USS
After price escalation 876.26 M.USS

Financial Budget

1,086.31 M.US$

Financial ltems Bhutan Private

Own Finance 87.63 0.00
Loan amount 7188.63 0.00
IDC 125.84 84.21
Royalty 0.00 0.00
Total 1002.10 84,21

Inflation (in terms of US dollar)
Foreign
Domestic

Financial Conditions (I}
Interest rate for IDC
Interest after operation
Repayment Period (years)
Grace Period (years)
Gov't Own finance

Financial Conditions (II)
Interest rate for IDC
Interest after operation
Repayment Period (years}
Grace Period (years)

Royalty for Construction Perioc

Royalty from Operation onward

2.0%
2.0%

7.0%
1.0%
25

100.0%
10.0%

10.0%
12

Export/Domestic Ratio for salable energy

Export
Domestic

Power Tanff

Firm

Secondary 100%
Power Tariff Escalation

Firm

Secondary

100%
%

30.21 US$/MWh
39.21 US$/MWh

Financial Indices

Debt Service Coverage Ratio
Average for Finance (I}
Average for Finance ([i)

Loan Life Coverage Ratio
For Finance (I}
For Finance (Il)

IFinancial Generation Cost at Year 1
2.44 cent/kWh

{Discount rate= 10%)

387
1.51

1.65
1.24
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