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1 Summary of Investment

1.1 Corporate Office Investment Summary:

Particulars Total 2010 2011 2012 2013 2014
Corporate Office
Corporate Office Building 204.00 4.00 50.00 75.00 75.00
Enterprise Resource Planning 100.00 75.00 25.00
Equity injection DHPC 1,765.12 667.07 596.60 354.36 147.09
Nikachhu HPP -

Pre-Feasibility Study 35.00 35.00

Detail Project Report 80.00 25.00 55.00

Project Construction (DGPC 100%)

equity 30% of Project Cost 2,657.05 724.65 724.65 | 1,207.75

Totogomchhu/Taktichhu Diversion
Scheme (10-20 MW) to THP Dam 510.00 5.00 5.00 100.00 200.00 200.00
Gamri HPP -

Gamri (100 MW) PFS 40.00 10.00 30.00

Gamri (100 MW) DPR 80.00 25.00 55.00

Gamri Construction (100 MW)

Project coinciding with

Kholongchhu transmission line

(DGPC 51%) 345.60 345.60
Khomachhu (326 MW) will start 2015
considering Kuri Gongri Transmission
line will be available by 2020 only -
Rotpashong 400 MW -
Gelephu Workshop Consultancy 13.00 13.00
Gelephu Workshop Construction 500.00 50.00 350.00 100.00
Gelephu Workshop Land Fencing &
Development 5.00 5.00
Hydro Power construction Unit 500.00 250.00 250.00
Disaster Management & Safety 20.00 5.00 10.00 5.00
Conduct Study on GLOF 20.00 5.00 5.00 5.00 5.00
Other Assest* 86.60 15.67 16.46 17.28 18.14 19.05
Total 6,961.37 849.74 823.05 | 1,936.29 | 1,574.88 | 1,777.40
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1.2 THP Investment Summary

Particulars Total 2010 2011 2012 2013 2014
THP

Balance O&M Infrastructure, School,

BHU & Ropeway 750.00 250.00 250.00 250.00

Spaer Runner Purchase 255.00 180.00 75.00

XLPE Cable Terminations upgrade 20.00 20.00

Gas Insulated Switch Gear (Capital

Spares) 55.00 55.00

Spare Nozzles (2 sets) 80.00 40.00 40.00

Consultancy & upgradation of

Computer Control System 110.00 10.00 20.00 80.00
Geo-technical instrumentation &

Monitoring 20.00 15.00 5.00

Surge Shaft Strengthening -

GIS Hall Protection Grid (Wire mesh) 10.00 10.00

Power House Stabilisation Work

(Could be far more expensive) 100.00 20.00 50.00 30.00
Power House Access Road

Stabilization (geotechnical studies) &

realignment with option for tunnel or

at least 6 KM of new road 80.00 5.00 50.00 25.00

Other Assest* 106.23 19.23 20.19 21.20 22.26 23.37
Total 1,586.23 584.23 450.19 326.20 92.26 133.37
Project wise write-up Page 2
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1.3 CHP Investment Summary

Particulars Total 2010 2011 2012 2013 2014
CHP

HRT Inspection 50.00 50.00

Modernisation, Upgradation &

Automation Study 11.30 11.30

Radial Gates Upgradation to

Hydruallic system for four gates 200.00 40.00 160.00

Automation of Control & Protection

Systems 200.00 20.00 90.00 90.00
Additional Capacity Dam 50 - 400

MW at Power House

R&M Phase II (BHEL) 58.00 50.00 8.00

TRT Manifold (Modification) 30.00 10.00 20.00

11 KV Rerouting from Power House to

Dam Site & Fiber Optic 25.00 25.00

Office Building I & II 40.00 15.00 5.00 15.00 5.00
Construction of Bridge over

Wangchhu & Road 30.00 30.00

Stores & Workshop 30.00 15.00 15.00

Registration of Phuentsholing Land 60.00 60.00

P/Ling Land Development

Consultancy 1.20 1.20

P/Ling of Regional Office and Transit

Stores and Residential Units for all

Hydro Power Projects on Amochhu &

Wangchhu Basin 100.00 10.00 60.00 30.00

Wangkha RBA Quarters 279.00 50.00 150.00 79.00

Protection Works at Power House 20.00 20.00

Recreation Hall and outdoor play

grounds & Parks 30.00 15.00 15.00
Other Assest* 68.47 12.39 13.01 13.66 14.34 15.06
Total 1,232.97 309.89 281.01 457.66 154.34 30.06
1.4 BHP Investment Summary

Particulars Total 2010 2011 2012 2013 2014
BHP

New Colony 123.00 60.50 60.50 2.00

Road to Basochhu Intake 7.74 KM

New Road 39.00 39.00

Diversion of stream to Rurichhu

Intake & Hebesa Pondage 5.00 5.00

Spare Runner for lower stage 26.00 26.00

Spare Runner for Upper Stage 25.00 25.00

SCADA Upgradation 30.00 15.00 15.00
Integration with PHP-I Control System 10.00 10.00
Other Assest* 67.68 12.25 12.86 13.50 14.18 14.89
Total 325.68 142.75 98.36 30.50 29.18 24.89
Project wise write-up Page 3
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1.5 KHP Investment Summary

Particulars Total 2010 2011 2012 2013 2014
KHP

Permanent Residential Quarters 46

Units to replace temporary Sheds,

Guest House & Recreation Centre with

Park & Nursery with Play Ground and

Parks, Lhakhang & Residences for

Lam and 10 monks 111.00 15.00 40.00 46.00 10.00

Land Use Planning (DHI) 5.00 5.00

Development of sites (Road,

Electricity, Water, Sewerage,

Drainage) 100.00 50.00 50.00

Stores & Workshops 30.00 15.00 15.00

River Bed Lowering & Right Bank

Protection Wall 7.50 7.50

Spare Runner 20.00 4.00 16.00
TRCM Modification (Hydruallic) 35.00 10.00 25.00

SCADA & Protection & Relays

Upgradation 110.00 10.00 20.00 40.00 40.00
Spare Hydraulic Cyclinders for Radial

Gates -

Other Assest* 31.68 5.73 6.02 6.32 6.64 6.97
Total 450.18 43.23 146.02 137.32 60.64 62.97
Overall Total 10,556.43 | 1,929.84 | 1,798.63 | 2,887.97 | 1,911.30 | 2,028.69

* Other Assest includes Vehicles, Office Equipments, Data Processing Equipments, Furniture & Fixtures,

Loose Tools, Security Equipment, Safety Equipment, etc. Assumed at annual increase of 5% per annum

with 2009 budget as the base.

Project wise write-up
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2

Project Wise Write-up

2.1 Corporate Office Building

1.

2.

3.

Project Code: DGPC/01
Project Name: Corporate Office Building
Asset Class: Building

Project Description

Construction of Corporate Office building.

Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i. Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity):

External Loans:

Grants:

Other Sources:
Total

2010

2013

(All amounts in Million Nu.)

204.00

Estimate

204.00

Tenure:

Interest
Rate:

Moratorium:

204.00

Project wise write-up
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 4.00 50.00 75.00 75.00
Debt

']r)(;:ii gj&fl 4.00 50.00 75.00 75.00

6. Benefits/Returns from the Project

Currently, DGPC Corporate Office is housed in the four different buildings
making the internal communication and co-ordination more difficult. Further,
with the mandate to accelerate the development of new Hydro Power Projects in
the country and at the same time operate and maintain the Hydro Power Plants

would demand for more office space.

The resolve the above problems and to build the corporate image of DGPC
within and outside the country the construction of the Corporate Office Building

is provisioned.

Project wise write-up
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2.2 Enterprise Resource Planning

1.

2.

Project Code: DGPC/02
Project Name: Enterprise Resource Planning
Asset Class: Data Processing Equipment

Project Description
Purchase and installation of SAP ERP

Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year 2010

End Year 2011
i Project Cost (All amounts in Million Nu.)
Total project cost: 100.00
What is the basis for the project cost? Estimate

ii. Financing Plan:

Cash Reserves (Equity):

100.00
External Loans:
Tenure:
Interest
Rate:
Moratorium:
Grants:
Other Sources:
Uzl 100.00
Explanation:

[If available, provide additional details on the External Loans and Grants such
as - information on the sources, whether these funds have been tied up, and
any other important information. ]

Project wise write-up Page 7
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 75.00 25.00
Debt

TD:;‘;II g:‘lffl 75.00 25.00

6. Benefits/Returns from the Project

Automation of the business processes such as Accounting, Material Management,
Human Resource Management, Fixed Asset Management, Plant Maintenance,
Project Management etc. Automation would bring about following benefits.

Improve alignment of strategies and operations

Improve productivity and insight

Reduce costs through increased flexibility

Support changing industry requirements

Reduce risk

Improve financial management and corporate governance
Optimize IT spending

Gain higher ROI faster

Retention top performers

Provide immediate access to enterprise information

Project wise write-up Page 8
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2.3 Dagachhu Hydro Power Corporation

1. Project Code: DGPC/03
2. Project Name: DHPC
3. Asset Class: Investments

4. Project Description
Equity Investment in DHPC

5. Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year 2009

End Year 2013
i Project Cost (All amounts in Million Nu.)
Total project cost: 10,233.32

DGPC share of equity investment 2143.62

As per the contract

What is the basis for the project cost? executed for Civil &
E&M Packages
ii. Financing Plan:
Cash Reserves (Equity): 693.62
External Loans: 1,450.00
Tenure:
Interest o
Rate: 3.5%
Moratorium: 7.28
years
Grants:
Other Sources:
Ll 2,143.62

Project wise write-up Page 9
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Explanation:

The external loans amounting to Nu. 1,450 million is being sourced from ADB
as Hard Term ADF which is equivalent to USD 29 million. DGPC started to
withdraw from 14th October 2009 and the loan closing date will be 31st
December 2013. The first repayment installment would start from 15t April
2017 and the last installment would be 15t October 2040.

iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 667.07 596.60 354.36 147.09
Debt

Total Capital

Drawdown 667.07 596.60 354.36 147.09

6. Benefits/Returns from the Project

The Dagachhu hydropower development will be a 126 MW run-of-the-river type.
It will generate 515,000 MWh annually and export power to India through the
existing grid connected to India. A 220-kV transmission line of 19 km to evacuate
power generated from the plant to the grid will be separately constructed by
BPC. The project site is on the Dagachhu river, which is a tributary stream of the
Punatsangchhu (Sankosh) that drains into the Brahmaputra river in India. The
generation system will apply for pelton turbines which can be operated in an
environment friendly manner with small discharges of the river water.

Clean and renewable power export will be replaced as carbon saving in coal
dominated Indian power market. Under the Clean Energy Mechanism (CDM) as
defined in the Kyoto Protocol, the power generated from the Dagachhu plant will
be displaced with fossil fuel based thermal power generation in the northern
Indian power grid. The resulting reduction of greenhouse gases equivalent to
CO2 emissions will be quantified as 500,000 ton every year.

The projected financial indicators for the project over 30 years of operations are
as below:

Pre tax project IRR 10.42%
Post tax project IRR 8.99%
Pre tax Equity IRR 12.10%
Post tax Equity IRR 9.67%
Minimum DSCR 1.25
Average DSCR 1.83
Average Return on Equ] 10.11%

Project wise write-up Page 10
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24 Nikachhu Hydro Power Project

1. Project Code: DGPC/04
2. Project Name: Nikachhu Hydro Power Project
3. Asset Class: Investment

4. Project Description

Prefeasibility, DPR and Construction of Nikachhu Hydro Power Project.

5. Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity):

External Loans:

Grants:

Other Sources:
Total

Explanation:

2012

2016

(All amounts in Million Nu.)

16,223
Estimate
4,866.90
11,356.10
Tenure: 15 yrs
Interest o
Rate: 12%
Moratorium: | 4 yrs
16,223.00

The equity component from the cash reserve would not be adequate at the
current Dividend payout of 90% of equity. We would need to work on the
dividend policy if we are to inject the equity part of project financing from the

Project wise write-up
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cash reserve.

iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 60.00 55.00 724.65 724.65 | 1,207.75
Debt 2,415.50 2,415.50 | 4,025.83

TD:;‘;II g:‘lz,i;al 35.00 55.00 | 3,140.15 3,140.15 | 5,233.58

6. Benefits/Returns from the Project

DGPC has recently been given the approval of the Royal Government of Bhutan
(RGOB) in April 2009 to conduct the prefeasibility study [PFS] of the 208 MW
Nikachhu Project through its own financing arrangements. Depending on the
outcome of the PFS and the DPR, DGPC intends to further pursue with the
RGOB on the allocation of the Nikachhu project to DGPC.

Nikachhu HPP is located on Nikachhu between 3 km (approx.) downstream of
the Chunapchhu confluence and the Nikachhu/Mangdechhu Confluence under
Trongsa Dzongkhag. Nikachhu is a tributary of Mangdechhu with the catchment
north and south of the road running from Pele La to Tangsibji.

For arriving at the Internal Rate of Return (IRR) and Return on Equity (ROE) the
following assumptions were made:
a) The project construction cost is USD 156 Million;
b) Financing in the debt : equity ratio of 70 : 30 with debt at 12% interest;
c) The construction period is taken as 4 years;
d) IDC being capitalized as of the date of commissioning;
e) A concession period of 30 years from the date of commercial operation;
f) Free royalty power to the Royal Government of Bhutan of 15% of
generation;
g) Depreciation on straight line basis over the period of 30 years. The
depreciation cost includes IDC;
h) O & M cost at 1.5% of the project cost with an inflation rate of 5% per
annum;
i) Wheeling charges at the rate of Nu. 0.24 per unit with 5% annual increase;
and
j) A starting tariff of Nu. 2.4 per kWh which is based on the Power Purchase
Agreement (PPA) between Druk Green Power Corporation and Tata
Power Trading Company Limited of India for the Dagachhu Project. This
tariff rate will increase at the 2% annually as per the agreement.

Project wise write-up Page 12
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Based on the above the IRRs and the ROE are as below :

IRR IRR IRR IRR Return

Equity Equity Project Project on

Pre- Post- Pre- Post- Equity

tax tax tax tax (ROE)
without 6.29% 4.86% 8.21% 7.41% 9.46%
CDM

With such levels of IRRs, it would be difficult If we consider the project without
CDJ, it is seen that the project IRRs is less than required Rate of Return of 12%.
After accounting the CDM component, the IRRs and ROE for the project is as
below;

IRR IRR IRR IRR Return

Equity Equity Project Project on

Pre- Post- Pre- Post- Equity

tax tax tax tax (ROE)
with 9.13% 7.92% 9.96% 9.30% 14.23%
CDM

The IRRs and ROE of the project are better after incorporating the CDM
component. Hence, it is proposed to develop the project as a CDM project.

In addition to above, our neighbouring country, India, is facing energy deficit
and also are more dependent on thermal energy. The clean energy produced
from our projects could be exported to India and ultimately help reduce the
global warming.

Project wise write-up Page 13
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2.5 Gamri Hydro Power Project

1. Project Code: DGPC/05
2. Project Name: Gamri Hydro Power Project
3. Asset Class: Investments

4. Project Description

Prefeasibility, DPR and Construction of Gamri Hydro Power Project.

5. Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i. Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity):

External Loans:

Grants:

Other Sources:
Total

Explanation:

2014

2017

(All amounts in Million Nu.)

7,800.00
Estimate

2,340.00

5,460.00
Tenure: 15 yrs
Interest o
Rate: 12%
Moratorium: | 4 yrs

7,800.00

The equity component from the cash reserve would not be adequate at the
current Dividend payout of 90% of equity. We would need to work on the
dividend policy if we are to inject the equity part of project financing from the

cash reserve.

Project wise write-up
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 10.00 55.00 55.00 | 345.60
Debt 1,152.00

E‘;;ii g:vl\’,i;al 10.00 55.00 55.00 | 1,497.60

6. Benefits/Returns from the Project

DGPC would like to pursue with RGOB on the allocation of the Gamri Hyro
Power Project. Given the approval DGPC would like to go ahead with PFS, DPR
and construction of the 100 MW Gamri Hydro Power Project through its own
financing arrangement.

Gamri HPP is located on Gamri, Trashigang Dzongkhag. Gamri is a tributary of
Drangmechhu.

For arriving at the Internal Rate of Return (IRR) and Return on Equity (ROE) the
following assumptions were made:
a) The project construction cost is USD 156 Million;
b) Financing in the debt : equity ratio of 70 : 30 with debt at 12% interest;
c) The construction period is taken as 4 years;
d) IDC being capitalized as of the date of commissioning;
e) A concession period of 30 years from the date of commercial operation;
f) Free royalty power to the Royal Government of Bhutan of 15% of
generation;
g) Depreciation on straight line basis over the period of 30 years. The
depreciation cost includes IDC;
h) O & M cost at 1.5% of the project cost with an inflation rate of 5% per
annum;
i) Wheeling charges at the rate of Nu. 0.24 per unit with 5% annual increase;
and
j) A starting tariff of Nu. 2.4 per kWh which is based on the Power Purchase
Agreement (PPA) between Druk Green Power Corporation and Tata
Power Trading Company Limited of India for the Dagachhu Project. This
tariff rate will increase at the 2% annually as per the agreement.

Based on the above the IRRs and the ROE are as below:

IRR IRR IRR IRR Return
Equity Equity Project Project on
Pre- Post- Pre- Post- Equity

Project wise write-up Page 15



INVESTMENT PLAN: PROJECT WISE | 2()()9

tax

tax

tax

tax

(ROE)

without
CDM

5.19%

3.91%

7.50%

6.79%

7.71%

With such levels of IRRs, it would be difficult If we consider the project without
CDM, it is seen that the project IRRs is less than required Rate of Return of
12%.After accounting the CDM component , the IRRs and ROE for the project is

as below;

IRR IRR IRR IRR Return

Equity Equity Project Project on

Pre- Post- Pre- Post- Equity

tax tax tax tax (ROE)
with 7.90% 6.81% 9.23% 8.64% 12.52%
CDM

The IRRs and ROE of the project are better after incorporating the CDM
component. Hence, it is proposed to develop the project as a CDM project.

In addition to above, our neighbouring country, India, is facing energy deficit
and also are more dependent on thermal energy. The clean energy produced
from our projects could be exported to India and ultimately help reduce the

global warming,.
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2.6 Totogomchhu/Taktichhu Diversion to THP

1. Project Code: DGPC/06

2. Project Name: Totogomchhu/Taktichhu Diversion to THP
Dam

3. Asset Class: PowerHouse Complex(Civil)

4. Project Description

Construction of diversion tunnel to THP Dam.

5. Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i. Project Cost

Total project cost:

What is the basis for the project cost?

ii. Financing Plan:

Cash Reserves (Equity):

External Loans:

Grants:

Other Sources:
Total

Explanation:

2010

2014

(All amounts in Million Nu.)

510.00
Estimate
510.00
Tenure:
Interest
Rate:
Moratorium:
510.00

[If available, provide additional details on the External Loans and Grants such
as - information on the sources, whether these funds have been tied up, and

Project wise write-up
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any other important information. ]

iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 5.00 5.00 100.00 200.00 200.00
Debt

TD:;‘;II g:‘lz,i;al 5.00 5.00 100.00 200.00 200.00

6. Benefits/Returns from the Project

During the lean season, THP is able to utilize only around 25% of installed
capacity leaving opportunity to optimize the generation through the diversion
scheme. At the downstream of THP dam there are two streams Totogomchhu
and Taktichhu which could be diverted to the THP dam for additional
generation. Approximately 10 MW additional generations is anticipated with the
diversion of the above streams. The anticipated cost is around 510 million.

Given the export rate of Nu. 1.80 per unit and after provisioning for the wheeling
charges and 10% of revenue earned for repairs and maintenance, the IRR of the
project for 30 years from the commissioning year, 2015 works out to 21% which
indicates that the project is viable.

Project wise write-up Page 18



INVESTMENT PLAN: PROJECT WISE | 2()()9

2.7 Runner Reclamation Workshop, Gelephu

1. Project Code: DGPC/07
2. Project Name: Gelephu Workshop
3. Asset Class: Workshop

4. Project Description
Gelephu Workshop Consultancy, construction and land development

5. Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year 2009

End Year 2013

i. Project Cost (All amounts in Million Nu.)

Total project cost: 519.00

What is the basis for the project cost? Estimate

ii. Financing Plan:

Cash Reserves (Equity) 519.00

External Loans
Tenure:
Interest Rate:
Moratorium:

Grant:

Other Sources

Total 519.00
Explanation:

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any
other important information. ]
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iii. Capital Drawdown Schedule
Year 2010 2011 2012 2013 2014
Equity 18.00 50.00 350.00 100.00
Debt
Total Capital Drawdown 18.00 50.00 [ 350.00 | 100.00 -

6. Benefits/Returns from the Project

Druk Green was formed as of 1t January 2008 by a merger of three
hydropower corporations to develop and manage the hydropower resources
of the kingdom. Druk Green took over the Tala Project from April 01, 2009.
The company currently operates five power plants with an installed capacity
of 1,480 MW and will be taking over power plants for operation and
maintenance as and when those being constructed under special purpose
vehicles of the Royal Government are commissioned. The company will also
be constructing hydropower projects on its own or under joint ventures.

The details of power plants under operation are provided below:

SL Plant Year of | No. of | Unit Size | Type of | Net
No. Operation | Units (MW) Runner Head
(m)

1. Basochhu 2002 2 12 Pelton 350
Upper Stage

2. Basochhu 2005 2 20 Pelton 473
Lower Stage

3. Chhukha 1986-88 4 84 Pelton 435

4. Kurichhu 2001-02 4 15 Kaplan 32

5. Tala 2006-07 6 170 Pelton 819

Power plants that are either under construction or proposed to be taken up
for construction are as provided in the table below:

Sl Plant Construction | No. of | Station Gross
No. Period Units Capacity | Head (m)
(MW)

1. Dagachhu 2008-12 2 114 304

2. Punatsangchhu -1 | 2008-15 6 1,200 367

3. Punatsangchhu - | 2009-16 6 1,000 258

11
4. Mangdechhu 2009-17 4 720 733
5. Chamkharchhu -1 | 2011-17 4 670 527

Project wise write-up
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2009

6 Kuri-Gongri 2012-19 ND! 1,800 242
7. Kholongchhu 2011-17 4 486 378
8. Sankosh Storage 2011-20 8 4,000 194
9. Bunakha Storage | 2010-16 3 180 155
10. | Wangchhu Storage | 2010-17 4 900 323
11. | Amochhu Storage | 2012-18 ND 620 268

Because of silt in the river, the turbine components like the runners, nozzles,
seals, etc. undergo appreciable wear and tear every year during the four
months of the monsoon, requiring repair and reclamation. As reclamation of
expensive turbine components have been found to be economical, these
equipment need to be reclaimed when the wear and tear reaches a certain
defined limit. Other equipment of the power plants like heat exchangers,
motors, etc. also need to be repaired or overhauled every year. Currently,
because of lack of facility within the country, these equipments are being sent
outside the country for reclamation or repair, resulting in greater delivery
period and outflow of resources. Even with the current running power
stations, there is a need to have a facility within the country to carry out these
works - to shorten delivery time, have control over quality and help create
jobs for Bhutanese. With more power stations being commissioned over the
next decade, the need and the economic viability for such a center is even
greater.

The minimum facilities required at the center are:

a) Reclamation of runners, nozzles liners, spear tips, guide vanes, wicket
gates, seals for valves by weld deposition of metal.

b) Heat treatment equipment, adequate to accommodate the largest size
turbine component for the power plants to be on line by 2020. If viable, the
sizing should be such as to accommodate the largest hydro-turbine
component of power stations in east and north-eastern India.

@)
~

Balancing equipment to balance the largest size runner.

2

Rewinding and repair facility for electric motors.

o
N—"

Repair and fabrication of heat exchangers.

—
N

Non-destructive testing equipment.
Measuring equipment.
Machining facilities to be able to machine the largest turbine component.

S

Manpower of required skills.
Lifting and carrying equipment to handle the largest and heaviest turbine

—e
~—"

components.

1 ND means Not Decided
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Druk Green also operates a Liquid Dielectric Laboratory at its Chhukha Plant
that carries out comprehensive tests on transformer oil and some test on
lubrication oils. It is proposed to include this facility within the center at
Gelephu. The tests currently carried out as per Indian standards 1S-335 and
IS-1866 are:

V)
~—

Breakdown Voltage [BDV]
Dielectric Dissipation Factor (Tan Delta)

NSRS

Flash point

R

Specific Resistivity

D
N—"

Kinetic Viscosity
Interfacial tension

—
N

Neutralization Value
Water Content
Sludge Content

s zw

Dissolved Gas Analysis
) Total Acidity Test

~ =

Furan analysis of transformer oil is currently not available with the
laboratory.

The steady economic growth of the Indian nation has resulted in the addition
of thousands of megawatts of electricity generation - reaching 146,000 MW by
2008; with greater capacity additions required over the next few decades.
India intends to achieve some of the new additions through tapping the vast
hydropower potential of its north-eastern states that neighbour Bhutan. These
new hydropower plants will also be requiring similar reclamation needs as
those plants in Bhutan and provides an opportunity for this centre to provide
services to these plants.
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2.8 Hydro Power Construction Company
1.

2.

Project Code: DGPC/08
Project Name: Hydro Power Construction
Asset Class: Workshop

Project Description

A subsidiary company to be formed to carry out construction of new hydro

power project

Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

iv. Project Cost

Total project cost:

What is the basis for the project cost?
v. Financing Plan:

Cash Reserves (Equity)
External Loans

Grant:
Other Sources
Total

Explanation:

2009

2013

(All amounts in Million Nu.)

500.00
Estimate
500.00
Tenure:
Interest Rate:
Moratorium:
500.00

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any

other important information.]
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vi. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity - - 250.00 250.00
Debt

Total Capital Drawdown - - 250.00 250.00 -

6. Benefits/Returns from the Project

With the experience gained in the construction of DHPC, DGPC would like to
initiate the formation of subsidiary company under DGPC with capacity to execute
the construction of new hydro power project in view of private sector taking time to
enter in hydro power construction. The project is being initiated as a cost savings
mechanism as well as profit making in the construction of Hydro Power. While there
is need to prepare proper feasibility report of the project, we are sure of the
sustainability of the project, given that Bhutan has harnessed only 1,480 MW of
Hydro Power given the potential to harness 30,000 MW.

Formation of the Hydro Power Construction company, would not only facilitate the
achievement of the DGPC’s mission of accelerating the Hydro Power development
in the country, it would also enable DGPC to build the pool of capacities and
expertise which can provide expertise to the countries within and beyond the region.
This way DGPC would be able to diversify the revenue base. Further, the expertise
gained in the tunnelling would enable DGPC to carry out tunnelling for the road
network in the country.

Further, this company could attract private sector equity and in the long run be
privatised.
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2.9 Other Assets, Corporate Office

1. Project Code: DGPC/09
2. Project Name: Other Assets
3. Asset Class: Office Equipment, Furniture & Data

Processing Equipments
4. Project Description

Office Equipment, Furniture & Data Processing Equipments required for normal
course of business

5. Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year 2010

End Year 2014

i. Project Cost (All amounts in Million Nu.)

Total project cost: 88.60

Estimate based on budget
What is the basis for the project cost? for 2009 with 5% increase
annually.

ii. Financing Plan:

Cash Reserves (Equity) 88.60

External Loans
Tenure:
Interest Rate:
Moratorium:

Grant:

Other Sources

Total 88.60
Explanation:

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any
other important information. ]
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 15.67 16.46 17.28 18.14 19.05
Debt

Total Capital Drawdown 15.67 16.46 17.28 18.14 19.05

6. Benefits/Returns from the Project

The assets like Office Equipments, Furniture and Data Processing Equipments are

required from time to time to accommodate expansion of business and as well as to

replace the old or obsolete assets.
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2.10 Office Building, Residential Buildings, School, BHU & Ropeway for

THP
1. Project Code:
2. Project Name:
3. Asset Class:

4. Project Description

DGPC/10

Office Building, Residential Buildings, School,
BHU & Ropeway for THP
Buildings

Construction of Office Building, Residential Building, School & Ropeway

5. Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year 2010
End Year 2012
L. Project Cost (All amounts in Million Nu.)
Total project cost: 750.00
What is the basis for the project cost? Estimate
ii. Financing Plan:
Cash Reserves (Equity) 750.00
External Loans
Tenure:
Interest Rate:
Moratorium:
Grant:
Other Sources
Total 750.00

Explanation:

[If available, provide additional details on the External Loans and Grants such as-
information on the sources, whether these funds have been tied up, and any other

important information. ]
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 250.00 250.00 250.00
Debt

Total Capital Drawdown| 250.00 250.00 250.00 - -

6. Benefits/Returns from the Project
Currently, the office building and all the residential buildings including the field

hostel are being handed over to the Gedu Business College, RUB in line with the
decision of the Government. The Tala Hydro Power Plant Office is being moved
to Rinchentse and the construction works for office building and all residential
buildings are in progress. With completion of construction of current residential
building works, it can accommodate 612 families. The present strength of the
Operation & Maintenance employees of Tala Hydropower Plant is 800 Nos.
leaving shortage of around 160 residential quarter after completion of total
construction of residential buildings by end of 2012.

The Primary School which was built by Tala Hydroelectric Project Authority can
cater to only up Class-VI and majority of the children of THP’s employees who
are staying at Sinchekha and Arekha are studying at Gedu Middle Secondary
School and Tala Lower Secondary School and the cost of providing of
transportation for the school going children of THP employees are substantial.
The enrollment rate at the existing schools in the locality is high and already
facing difficulty in providing admission of the children. The Community Primary
School at Arekha has 400 NOs. of student and therefore, it is very much essential
to upgrade the school to cater to children of O&M staff of THP stationed at
Sinchekha & Arekha and adjoining villages. This school will provide better
learning opportunity to the children of O&M staff of THP & children of adjoining
villages and also contribute in cost saving in reducing the transportation cost of
school children.

The area gets quite high rainfall during monsoon season and the road to Power
House gets blocked very often in summer season and during the two monsoons
the O&M staff of Tala Hydropower Plant had to carry out O&M duty by walking
down from EL1010. The footpath from E1.1010 to Power House is also very risky
and some of the locations have already started sinking and sliding. The
transportation of spares and materials required for the day to day operation &
maintenance of the Power Plant during monsoon season becomes very critical.
The stretch from Sinchekha to Power House is also not stable and providing of
alternative motorable road is not feasible. Therefore, at the present time, it is
economical and feasible to provide ropeway from Rinchentse to Power House
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which will be used for transporting the O&M staff and spare & materials
required for the day to day O&M of the Tala Hydropower Plant in the event of
road blockages during monsoon season.
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2.11 Spare Runner of THP

1.
2.
3.
4.

Purchase of four spare runner for Tala Hydropower Plants

Project Code: DGPC/11
Project Name: Spare Runner Purchase for THP
Asset Class: Mechanical, Power House Complex

Project Description

5. Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i. Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity)
External Loans

Grant:
Other Sources
Total

Explanation:

2009

2011

(All amounts in Million Nu.)

300.00

Based on the tender

300.00
Tenure:
Interest Rate:
Moratorium:

300.00

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any

other important information. ]
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 180.00 75.00
Debt

Total Capital Drawdown| 180.00 75.00 - - -

6. Benefits/Returns from the Project

Tala Hydropower Plant was commissioned since 1st August 2006 and has been in
operation for more than three years. The runners have already started wearing
out and may need to be replaced within 2 years. The manufacturing and delivery
of runners by the firms required minimum of two years from the date of
placement of order. The installed capacity of each unit is 170MW and in the event
of failure of any of the runner during peak generation, the generation/revenue
losses would be huge and therefore, it is required to purchase the spare runners
for all the six units. In order to avoid generation losses the purchase 4Nos. of

spare runners very important.

Tala Hydropower Plant generates revenue of more than Nu. 40.00 million in
every twenty four hours during peak generation season. Each unit can generate
energy of 4.48 MU every twenty four hours and the revenue from each unit is
Nu. 8.07 million considering the export tariff of Nu./Rs. 1.80/unit.
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2.12 Gas Insulated Switchgears for THP
1.

2.

Project Code: DGPC/12
Project Name: Gas Insulated Switchgears for THP
Asset Class: Switchyard Equipments

Project Description

Purchase and Installation of Switchgears

Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i. Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity)
External Loans

Grant:
Other Sources
Total

Explanation:

2009

2010

(All amounts in Million Nu.)

80.00
Estimate
80.00
Tenure:
Interest Rate:
Moratorium:
80.00

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any

other important information. ]
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 55.00
Debt

Total Capital Drawdown 55.00 - - - -

6. Benefits/Returns from the Project

Tala Hydropower Plant has four outgoing feeders and out of which three feeders
are used for export of electrical power generated by Tala Hydropower Plant to
India and one feeder is used for supplying power to meet domestic demand. The
feeders are very critical for the evacuation of power from the Tala Hydropower
Plant.

The R-Phase LA of Feeder-4 of Gas Insulated Switchgear got burst and also the
400kV XLPE Cable Termination of B-Phase got burnt in the month of May 2009. It
is required to purchase the new LA and other necessary materials and
equipments required for the rectification/replacement to the make the GIS of
Feeder-4 functional. The rectification/ replacement of the equipment requires the
expertise of M/s Hitachi/Marubeni Corporation, Japan who is the original
supplier and installed the GIS of Tala Hydropower Plant.

A few incidents of failure of 400 kV XLPE Cable terminations was reported in
other parts of the country and also experienced by Tala Hydropower Plant
recently and it is required to upgrade the 12Nos. Indoor and 12Nos. Outdoor
XLPE Cable terminations which was supplied and installed by M/s Sudkabel
GmbH, Germany. The upgradation of 400kV XLPE Cable Terminations is being
taken up and the work will be completed in 2010. The investment provisions
have been kept for the rectification/replacement of LA of feeder-4 of GIS and
upgradation of 24Nos. XLPE cable terminations.
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2.13 Spare Nozzles for THP

1.

2.

Project Code: DGPC/13
Project Name: Spare Nozzles for THP
Asset Class: Mechanical Equipment, Power House

Project Description

Purchase of two spare Nozzles

Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i. Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity)
External Loans

Grant:
Other Sources
Total

Explanation:

2010

2011

(All amounts in Million Nu.)

80.00
Estimate
80.00
Tenure:
Interest Rate:
Moratorium:
80.00

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any

other important information. ]

Project wise write-up

Page 34



INVESTMENT PLAN: PROJECT WISE | 2()()9

iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 40.00 40.00
Debt

Total Capital Drawdown 40.00 40.00 - - -

6. Benefits/Returns from the Project

Tala Hydropower Plant had been facing water leakage from nozzle and frequent
mixing of water with the governor oil due to failure of O-rings of nozzles. The
problems occurred frequently for the last three years and the replacement of O-
ring of one nozzle takes minimum of one week time to compete the replacement
and restoration of unit. The generation losses on account of failure of nozzles
were huge.

In order to minimize/avoid generation losses, three set of spare nozzles were
ordered with Bharat Heavy Electricals Limited, Bhopal in October 2008 by the
Tala Hydroelectric Project Authority under Operation & Maintenance budget.
The manufacturing and delivery period is 24 months and the nozzles are
expected to be delivered in the year 2010 and 2011.
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2.14 Consultancy & Up-gradation of Computer Control Systems for THP

1. Project Code:
2. Project Name:

3. Asset Class:

4. Project Description

DGPC/14

Consultancy & up-gradation of Computer
Control Systems for THP

Data Processing System, Power House
Complex

Consultancy & up-gradation of Computer Control Systems

5. Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year 2011
End Year 2014
L Project Cost (All amounts in Million Nu.)
Total project cost: 110.00
What is the basis for the project cost? Estimate
ii. Financing Plan:
Cash Reserves (Equity) 110.00
External Loans
Tenure:
Interest Rate:
Moratorium:
Grant:
Other Sources
Total 110.00
Explanation:

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any
other important information.]
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 10.00 20.00 80.00
Debt

Total Capital Drawdown - - 10.00 20.00 80.00

6. Benefits/Returns from the Project

The present available Computerized Control System of Tala Hydropower Plant is
Procontrol Hardware and manufacturing of this Procontrol Hardware is
becoming obsolete and new hydropower plants are no more using this
Procontrol Hardware for its Computerized Control System.

Once this Procontrol Hardware becomes obsolete no spares will be available and
therefore, Tala Hydropower Plant will not be able to get the required spares and
require to upgrade the system to MAXDNA or higher system to stay abreast with
the available system and proper operation and control of the Power Plant.
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2.15 Power House Stabilization Works at THP

1. Project Code: DGPC/15
2. Project Name: Power House Stabilization Works at THP
3. Asset Class: Power House Complex, Civil

4. Project Description

Power House Stabilization Work

5. Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity)
External Loans

Grant:
Other Sources
Total

Explanation:

2012

2014

(All amounts in Million Nu.)

100.00
Estimate
100.00
Tenure:
Interest Rate:
Moratorium:
100.00

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any

other important information. ]
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 20.00 50.00 30.00
Debt

Total Capital Drawdown - - 20.00 50.00 30.00

6. Benefits/Returns from the Project

The failure of the rock bolts have started coming out since 2003 and are still
continuing and the monitoring of the Power House Cavern shows that the cavern
has converged by 366mm till date. The installation of microseismic equipments and
monitoring will clearly indicate the stability of the power house cavern and the
remedial measures required to be undertaken to stabilize the power house cavern
and prevent further failure of rock bolts.

The failure of rock bolts in the GIS hall is very critical as it would damage the
equipments and also possess high risk to the life of the operation & maintenance
staff working inside the GIS hall.

The stabilization of the Power House is very important and critical as this would
affect the performance of the generating units and other associated equipments too.
The power house cavern stabilization works will be taken up on the advice of the
experts from CWC, GSI and NIRM.

The Mciroseismic online monitoring of the power house cavern is being taken up
with National Institute of Rock Mechanics(NIRM) to study the stability of the power
house cavern.
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2.16 Power House Access Road Stabilization at THP
1.

2.

Project Code: DGPC/16

Project Name: Power House Access Road Stabilization at
THP

Asset Class: Roads and Culverts

Project Description

Power House Access Road Stabilization at THP

Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

iv.  Project Cost

Total project cost:

What is the basis for the project cost?

v. Financing Plan:

Cash Reserves (Equity)
External Loans

Grant:
Other Sources
Total

Explanation:

2010

2012

(All amounts in Million Nu.)

80.00
Estimate
80.00
Tenure:
Interest Rate:
Moratorium:
80.00

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any

other important information.]
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vi. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 5.00 50.00 25.00
Debt

Total Capital Drawdown 5.00 50.00 25.00 - -

6. Benefits/Returns from the Project

The access road to power house at certain location/stretch are prone to landslides
and gets blocked every monsoon season and faces difficulty in transporting the
operation & maintenance staff including spares and materials to Power House for
the smooth operation of the Power Plant.

The main alignment road going from camelback stretch to 22 zig road had been
washed away by landslide in 2008 and with the existing bypassed road it is not
possible to transport heavy equipments incase of failure of transformers,
generators and shunt reactors. An alternative access to power house road is
required to be provided for the smooth operation & maintenance of the Power
Plant.

It is very much essential to provide alternative access road for transporting heavy
equipments incase of failure.

Further, the road stabilization works are required to be taken up extensively to
have good access road to power house for the smooth operation and maintenance
of the power plant.
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2.17 Other Asset for THP

1. Project Code: DGPC/17
2. Project Name: Other Assets for THP
3. Asset Class: Office Equipment, Furniture & Data

Processing Equipments

4. Project Description

Office Equipment, Furniture & Data Processing Equipments required for normal

course of business

5. Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i. Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity)
External Loans

Grant:
Other Sources
Total

Explanation:

2010

2014

(All amounts in Million Nu.)

106.23.00

Estimate based on budget
for 2009 with 5% increase
annually.

106.23

Tenure:

Interest Rate:

Moratorium:

106.23

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any

other important information. ]
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 19.23 20.19 21.20 22.26 23.37
Debt

Total Capital Drawdown 19.23 20.19 21.20 22.26 23.37

6. Benefits/Returns from the Project

The assets like Office Equipments, Furniture and Data Processing Equipments are

required from time to time to accommodate expansion of business and as well as to

replace the old or obsolete assets.
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2.18 Radial Gates up-gradation to hydraulic system for four gates at CHP

1.

2.

Project Code: DGPC/18

Project Name: Radial Gates up-gradation to hydraulic
system for four gates at CHP

Asset Class: Water Conductor System

Project Description

Radial Gates up-gradation to hydraulic system for four gates

Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i. Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity)
External Loans

Grant:
Other Sources
Total

Explanation:

2011

2012

(All amounts in Million Nu.)

200.00
Estimate
200.00
Tenure:
Interest Rate:
Moratorium:
200.00

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any

other important information.]
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2009

iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 40.00 160.00
Debt

Total Capital Drawdown - 40.00 160.00 - -

6. Benefits/Returns from the Project
The four radial gates are amongst the most critical structures of the CHP from the

point of view of safety and proper regulation of the discharges from the dam. Any

deterioration would cause not only generation losses but also be catastrophic. They

were commissioned several years in early 80’s and due to aging, their operations are

often not very smooth. With the conversion of the radial gates to ones using

hydraulic systems, the operation of the gates will not only be more smooth but also

more reliable due to the less number of rotating parts being used in a hydraulic

system. Inter alia, the upgradation will bring the following benefits to CHP:

i)

ii)

iii)

iv)

Automating the operation of the dam could be easily accomplished
without addition of more interface equipment.

If one of the gates or more of the gates get stuck up, it would be
catastrophic in summer months when the gates have to smoothly operate
to discharge excess or flood water and to safely close when required.

Hydraulic systems are more reliable and less interruption to the
generation from having to maintain them frequently could be reduced.

Reduction of operation personnel could also be achieved.

Project wise write-up

Page 45



INVESTMENT PLAN: PROJECT WISE | 2()()9

2.19 Automation of control and protection system at CHP

1.

2.

Project Code: DGPC/19

Project Name: Automation of control and protection system
at CHP

Asset Class: Plant & Machinery, Power House Complex

Project Description

Automation of control and protection system at CHP

Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity)
External Loans

Grant:
Other Sources
Total

Explanation:

2011

2013

(All amounts in Million Nu.)

200.00
Estimate
200.00
Tenure:
Interest Rate:
Moratorium:
200.00

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any

other important information.]
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 20.00 90.00 90.00
Debt

Total Capital Drawdown - 20.00 90.00 90.00 -

6. Benefits/Returns from the Project
The CHP Generating Units were commissioned between 1986 to 1988 and have thus

been running for 21 to 23 years now. Many of the control and protection systems are
old and outdated. Recently, the two main controllers, governor and excitation
systems, have been replaced with newer ones since procurement of spare parts for
their maintenance were becoming a problem; this affected the reliabilities of the
equipment causing generation losses.

The benefits of the project are:

1) For the full automation and control of the power plants, some of the major
control and protection equipment will have to be installed.

2) Possible cost cutting due to less number of employees to be used for their
operation

3) To have reliable and accurate data acquisition for proper O&M purposes.

4) For time-stamped sequencer events recordings for proper post-outage
analysis

5) Probably to seamlessly integrate the operations of other power plants and

BPC/NLDC in future in an automatic manner
6) To keep abreast with technology so that getting spares will not be a problem.
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2.20 R&M Phase II (BHEL) for CHP

1.

2.

Project Code: DGPC/20
Project Name: R&M Phase I (BHEL) for CHP
Asset Class: Generator & Electrical, Power House

Project Description

Replacement of Upper and Lower Bracket for unit 1

Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i. Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity)
External Loans

Grant:
Other Sources
Total

Explanation:

2010

2011

(All amounts in Million Nu.)

58.00

Estimate

58.00

Tenure:

Interest Rate:

Moratorium:

58.00

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any

other important information.]
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 50.00 8.00
Debt

Total Capital Drawdown 50.00 8.00 - - -

6. Benefits/Returns from the Project
While other units have been performing satisfactorily over the years, Units 1 & 2

have exhibited inconsistent performance with respect to machine vibrations. There
were records of failures of the Upper Guide Bearing (UGB) on few occasions in Unit
2 due to rubbing of rotor shaft while in operation. The failure of the UGB occurred
soon after the annual maintenance works on the Unit were completed in the
presence of the BHEL engineers. The BHEL being the OEM of Chhukha machines,
the then CHPCL management held several rounds of discussions with BHEL to find
out the root cause of the failure of UGB. BHEL after detailed study indentified that
the present bracket designed as cantilever is not rigid enough to withhold the
excessive reaction forces generated by unforeseen unbalance forces.

The principal benefit of the project will be to reduce the vibrations of the machines
and to avoid interruption to generation due to failures.
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2.21 Registration of Phuentsholing Land

1. Project Code: DGPC/21
2. Project Name: Registration of Phuentsholing Land
3. Asset Class: Land

4. Project Description

Registration of Phuentsholing Land

5. Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i. Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity)
External Loans

Grant:
Other Sources
Total

Explanation:

2010

2010

(All amounts in Million Nu.)

60.00

Estimate

60.00

Tenure:

Interest Rate:

Moratorium:

60.00

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any

other important information.]
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 60.00
Debt

Total Capital Drawdown 60.00 - - - -

6. Benefits/Returns from the Project
The Land at Phuentsholing is not registered in the name of DGPC. It is in the interest

of DGPC that we procure the land to set up the Regional Office, transit Stores and
residential units for all Hydro Power Projects on Amochhu and Wangchhu Basin.
Phuentsholing will be the entry and exit point for all the materials.
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2.22 Phuentsholing Land Development and Building Construction

1.

2.

Project Code: DGPC/22

Project Name: Phuentsholing Land Development and
Building Construction

Asset Class: Building

Project Description

Land development and construction of building for Regional Office and transit

stores

Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity)
External Loans

Grant:
Other Sources
Total

Explanation:

2011

2013

(All amounts in Million Nu.)

101.20
Estimate
101.20
Tenure:
Interest Rate:
Moratorium:
101.20

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any

other important information.]
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 1.20 10.00 60.00 30.00
Debt

Total Capital Drawdown 1.20 10.00 60.00 30.00 -

6. Benefits/Returns from the Project

DGPC would like to set up the Regional Office, transit Stores and residential units

for all Hydro Power Projects on Amochhu and Wangchhu Basin. Phuentsholing will

be the entry and exit point for all the materials.
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2.23 Wangkha RBA Quarter for CHP

1.

2.

Project Code: DGPC/23
Project Name: Wangkha RBA Quarter for CHP
Asset Class: Building

Project Description

Wangkha RBA Quarters

Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity)
External Loans

Grant:
Other Sources
Total

Explanation:

2010

2012

(All amounts in Million Nu.)

279.00
Estimate
279.00
Tenure:
Interest Rate:
Moratorium:
279.00

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any

other important information.]
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 50.00 150.00 79.00
Debt

Total Capital Drawdown 50.00 150.00 79.00 - -

6. Benefits/Returns from the Project

The Royal Bhutan Army presently stationed at Dzongsite in temporary quarters
is proposed to be shifted to Wangkha above the THP Dam. With the decisions
taken by Board to shift the Army quarters from Dzong site to Wangkha, the
benefits arising from this project will be a decent accommodation for the RBA

personnel and their families. One of the benefits from the relocation exercise will
be freeing up the space at Dzong Site and having separate Army barracks from
the CHP colony. At the moment, the process of land acquisition is being taken up
by the Chhukha Dzongkhag.

Project wise write-up

Page 55



INVESTMENT PLAN: PROJECT WISE | 2()()9

2.24 Other Assets for CHP

1. Project Code: DGPC/24
2. Project Name: Other Assets for CHP
3. Asset Class: Office Equipment, Furniture & Data

Processing Equipments

4. Project Description

Office Equipment, Furniture & Data Processing Equipments required for normal

course of business

5. Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity)
External Loans

Grant:
Other Sources
Total

Explanation:

2010

2014

(All amounts in Million Nu.)

68.47

Estimate based on budget
for 2009 with 5% increase
annually.

68.47

Tenure:

Interest Rate:

Moratorium:

68.47

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any

other important information. ]
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 12.39 13.01 13.66 14.34 15.06
Debt

Total Capital Drawdown 12.39 13.01 13.66 14.34 15.06

6. Benefits/Returns from the Project

The assets like Office Equipments, Furniture and Data Processing Equipments are

required from time to time to accommodate expansion of business and as well as to

replace the old or obsolete assets.
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2.25 New Residential Colony for BHP

1.

2.

3.

4.

Project Code: DGPC/25
Project Name: New Residential Colony for BHP
Asset Class: Building

Project Description

New Residential Colony at Hebesa

5. Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity)
External Loans

Grant:
Other Sources
Total

Explanation:

2009

2012

(All amounts in Million Nu.)

136.00
Estimate
136.00
Tenure:
Interest Rate:
Moratorium:
136.00

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any

other important information.]
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 60.50 60.50 2.00
Debt

Total Capital Drawdown 60.50 60.50 2.00 - -

6. Benefits/Returns from the Project
The shooting boulders and stones have affected many of the quarters at the

Rurichhu Colony and some quarters were damaged due to the boulders crashing
down through the roofs as they rolled down the hillsides above. Residents had
several narrow escapes. Apart from the risk, there is no proper or adequate number
of quarters for the employees of BHP. There are also no suitable locations to
construct the quarters, whether at Rurichhu or near the Upper Stage. In view of the
lack of sufficient number of safe quarters for the employees and the difficulty of
finding a proper space to construct the quarters at Rurichhu, a land area measuring 8
acres was leased out to BHP. Survey of the land followed by soil testing and design
of the colony were already carried out. There are 51 units, a guest house, a multi-
purpose hall, and some game-courts to be built. Water is to be supplied from across
the Rurichhu as there are no reliable sources nearby.

The tender for construction of the quarters has already been floated in the media and
the work is expected to be awarded in 2009 itself. The quarters and other important
structures will be completed in 2011. The real benefits will be a colony for BHP
employees with safe, decent accommodation and some rudimentary recreational
facilities. The present problems faced by the employees from risky accommodations,
many bachelors or sometimes even two families having to occupy a single quarter,
some families having to live off-campus, inter alia, due to the shortage of quarters
will be expected to be solved by after this colony is constructed at Tshira, Hebesa.
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2.26 Other Assets for BHP

1. Project Code: DGPC/26
2. Project Name: Other Assets for BHP
3. Asset Class: Office Equipment, Furniture & Data

Processing Equipments

4. Project Description

Office Equipment, Furniture & Data Processing Equipments required for normal

course of business

5. Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity)
External Loans

Grant:
Other Sources
Total

Explanation:

2010

2014

(All amounts in Million Nu.)

67.68

Estimate based on budget
for 2009 with 5% increase
annually.

67.68

Tenure:

Interest Rate:

Moratorium:

67.68

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any

other important information. ]
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 12.25 12.86 13.50 14.18 14.89
Debt

Total Capital Drawdown 12.25 12.86 13.50 14.18 14.89

6. Benefits/Returns from the Project

The assets like Office Equipments, Furniture and Data Processing Equipments are

required from time to time to accommodate expansion of business and as well as to

replace the old or obsolete assets.
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2.27 Residential Quarters, Guest House & Recreation Centers

1.

2.

Project Code: DGPC/27

Project Name: Residential Quarters, Guest House &
Recreation Centers

Asset Class: Building

Project Description

Permanent Residential Quarters 46 Units to replace temporary Sheds, Guest
House & Recreation Centre with Park & Nursery with Play Ground and Parks,

Lhakhang & Residences for Lam and 10 monks

Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity)
External Loans

Grant:
Other Sources
Total

Explanation:

2010

2013

(All amounts in Million Nu.)

111.00
Estimate
111.00
Tenure:
Interest Rate:
Moratorium:
111.00

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any

other important information. ]
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 15.00 40.00 46.00 109.00 -
Debt

Total Capital Drawdown 15.00 40.00 46.00 109.00 -

6. Benefits/Returns from the Project

The total staff strength of KHP is 177 and the available permanent residential
quarters are 121 Units. Considering that about 10 employees are couples all
working for the KHP, there are about 48 employees living at the semi-permanent
quarters, which were constructed during the project period by the Contractors.
Now these semi-permanent quarters are almost completely deteriorated and are
not habitable. They are not economical to repair also as the repair would basically
means reconstruction of the entire buildings. In view of above, it is proposed for
construction of 46 units of CL II & III permanent residential quarters.

The project had constructed one guest house. However, it was taken over by
HRH Ashi Dechen Yangzom Wangchuk to set up the office of the People’s
Welfare Project for the eastern people of Bhutan. While KHP does have one more
guest house taken over from M/s NHPC, this guest house is not structurally
sound as it was poorly designed. Moreover, it has limited number of room:s. Its
location is also not good as it stands very close to the residential quarters. Since
KHP receives lot of high level guests from within and outside Bhutan from time
to time, it is not comfortable to put them in this guest house. There are no good
hotels at Gyelpozhing town as well. Therefore, it is proposed for construction of
new guest house at the former WAPCOS premises.

KHP does not have proper recreational center for the employees and their family
members. In order to create healthy and vibrant environment among the
employees and family members and to foster community spirit, it is proposed for
construction of recreational centers such as basket ball court, swimming pool,
table tennis hall, etc. along with parks nearby.

The employees of KHP are mostly young couples and there is a large population
of below six years old children (pre-school children). In order to develop their
potential at an early age in line with the Government’s policy of early learning
scheme, the KHP would like to set up and operate a nursery school for the
children of employees and business community within the KHP premises. A play
ground and children’s park would also be required.
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Gyelpozhing has one small Dratshang established at the KHP premises to cater to
the religious needs of the employees and business community. Zhung Dratshang
has already appointed one lam and there are about 30 monks housed in a few
semi-permanent quarters.The Dratshang has already collected a good number of
religious artifacts and they are kept in a cramped place. There is no proper place
and adequate space to perform daily “soelkha’.For the religious benefit of the
community, one proper dratshang is required.
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2.28 Development of Site at KHP

1.

2.

Project Code: DGPC/28
Project Name: Development of Site at KHP
Asset Class: Building

Project Description

Development of sites (Road, Electricity, Water, Sewerage, Drainage)

Project Cost, Financing Plan and Capital Drawdown Schedule

Start Year

End Year

i Project Cost

Total project cost:

What is the basis for the project cost?
ii. Financing Plan:

Cash Reserves (Equity)
External Loans

Grant:
Other Sources
Total

Explanation:

2011

2012

(All amounts in Million Nu.)

100.00
Estimate
100.00
Tenure:
Interest Rate:
Moratorium:
100.00

[If available, provide additional details on the External Loans and Grants such as
- information on the sources, whether these funds have been tied up, and any

other important information.]
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iii. Capital Drawdown Schedule

Year 2010 2011 2012 2013 2014
Equity 50.00 50.00 -
Debt

Total Capital Drawdown - 50.00 50.00 - -

6. Benefits/Returns from the Project

Although Gyelpozhing is a small town, there are various offices; main being the
office and the establishments of Kurichhu Hydropower Plant. There is one High
Secondary School, a Junior School, BHU, Office of the Bhutan Power Corporation,
Bhutan Telecom, Regional Agriculture Marketing Services, Post Office, Bhutan Oil
Distributors, Municipal, Dratshang, and VIP Guest houses.

The construction of national highway from Gyelpozhing to Nganglam is being
carried out. Gyelpozhing will soon be connected to Nganglam, which is estimated to
be 68 kms. With the completion of this road, Gyelpozhing will become the central
point for eastern Bhutan for them to travel to India or to southern Bhutan. There is
also a proposal of construction of Kuri-Gongri and Rotpashong hydropower projects
with DPR being carried out by NHPC. With the upcoming activities of these
Projects, Gyelpozhing town will become a main town in Eastern Bhutan. The local
people will also benefit from these projects and the construction of these projects will
lead to overall socio-economic development of the region.

Gyelpozhing is a preferred destination in winter for seminars, workshops, and place
to stay. Kurichhu reservoir is already being used for recreation and with the growth
of Gyelpozhing town, it may necessitate construction of resorts and good hotels.

The town has to be planned to induce economic activities. The proposed town is to
generate economic opportunities for growth of local economy and to mitigate rural
urban migration. The planning of the town has to be GNH oriented with lot of
emphasis on recreational facilities where both young and elderly will find plenty of
landscaped areas/public parks to spend their time. The town should reflect the
existing permanent structures of KHP and future construction of residential
quarters. In order to come up with this model town at KHP, proper site development
such as road network, electricity, water supply, sewerage, drainage, etc. need to be
carried out.
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3 Other Investments

Particulars Asset Class 2010 2011| 2012 2013| 2014
Corporate Office
Disaster Management & Safety Safety Equipments 5.00 | 10.00 | 5.00
THP
Geo-technical instrumentation & |Research & Development
Monitoring Equipment 15.00 5.00
GIS Hall Protection Grid (Wire
mesh) Power House Civil 10.00
CHP
Modernisation, Upgradation & Power House Generator &
Automation Study Electrical 11.30
Water Conductor System:
TRT Manifold (Modification) Civil 10.00 | 20.00
11 KV Rerouting from Power
House to Dam Site & Fiber Optic  |Transmission Lines 25.00
Office Building I & II Building 15.00 5.00 | 15.00 [ 5.00
Construction of Bridge over
Wangchhu & Road Bridges 30.00
Stores & Workshop Building 15.00 | 15.00
P/Ling Land Development
Consultancy Land 1.20
Power House Complex:
Protection Works at Power House |[Civil 20.00
Recreation Hall and outdoor play
grounds & Parks Building 15.00 | 15.00
BHP
Road to Basochhu Intake 7.74 KM
New Road Road 39.00
Diversion of stream to Rurichhu  |Water Conductor System:
Intake & Hebesa Pondage Civil 5.00
Power House Complex:
Spare Runner for lower stage Mechanical 26.00
Power House Complex:
Spare Runner for Upper Stage Mechanical 25.00
Power House Complex:
SCADA Upgradation Electrical 15.00 | 15.00
Integration with PHP-I Control Power House Complex:
System Electrical 10.00
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Particulars Asset Class 2010 2011 2012 2013| 2014
KHP
Land Use Planning (DHI) Land 5.00
Stores & Workshops Building 15.00 | 15.00
River Bed Lowering & Right Bank
Protection Wall Dam Complex: Civil 7.50
Power House Complex:
Spare Runner Mechanical 4.00 | 16.00
TRCM Modification (Hydruallic) |[Dam: Mechanical 10.00 25.00
Total 200.00 | 130.00 | 90.00 | 39.00 | 41.00
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