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ON Site Screening

1 SUMMARY

The objective of this report is to provide recommendations for the
selection of sites for the VSRE Pilot Projects, Quang Nam Province. The
screening process started in October 2005 with a discussion with the
PMU on plans for the province.

Quang Nam Province is very large, and obviously, the Consultant can not
visit all possible sites in the province and the search for the “ideal” site
could be endless. The site screening is therefore based on the District
Off-grid Renewable plans and proposals provided by Ha Giang PMU. In
preparation of the site screening, criteria for sites and the Off-grid District
renewable energy plans were prepared.

The criteria are deducted from the Project Document for Vietnam Sweden
Rural Energy Programme. The District Off-grid Renewable plans were
prepared based on Electricity Development Master Plan for Ha Giang for
the period 2005-2010 including perspectives up to year 2015. The District
Renewable Energy plans points out interesting sites to consider, and
based on the analyses a number of sites were visited.

The potential for renewable energy in Quang Nam is closely related to
Hydropower, and the potential is huge. The province also holds potential
for solar. The potential for wind has not yet been exploited but is
presently being studied. Other sources and technologies could be
considered (Biomass, Biogas, sterling, fuel cells), but all of these comes
at considerable costs.

Three of the sites screened by the PMU were visited and two of these
showed to be qualified. The three sites visited are:

Bai Huong village on Cu Lao Cham lIsland, located 18 km from Hoi An
Town. The commune consists of 4 villages. Bai Huong village is about 15
km (by road) from the Commune Centre. The village has 90 households
and supplied by electricity from two small diesel generators. The cost of
producing is 5,000 VND per kWh and the consumer tariff is 4,000 VND
per kWh. The site is considered qualified as the present electricity supply
is not considered reliable, affordable, appropriate, or sustainable.

A Xan Commune is located in Tay Giang district, with Laos to the North.
The site is rural and remote and the distance to the National Grid is long.
A possible hydro power plant can supply approximately 300 households.
Tr' Hy commune is located next to A Xan commune The site is in the
same district as A Xan and only one site per district can be selected. In
Tay Giang District A Xan is offering the better potential and a larger
number of consumers, A Xan is considered.

This leaves Cu Lao Cham, Bai Huong village, and A Xan as the two best
sites. These are located very long from each other. However, A Xan is
time consuming to access, Cu Lao Cham is less time consuming, and
seen together the logistics is manageable. Seen as whole, the two sites
give a high demonstration value given the differences in economic
structure and natural given circumstances.
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Site A Xan

Households 90 300

Distance to the National Grid >20 km 30 km

Capacity +/- 10 kW, solar 100/200 kW, Hydro
Annual flow - 1000 I/s

Design flow 600 /s

Annual Demand (first year)

+/- 30 MWh

+/- 100 MWh/Y

Overall investment

+/- 150,000 USD

+/- 215/380 103 USD

Investment per household

1,650 USD/HH

717/1,250 USD/HH

Investment per kW installed
capacity

15,000 USD/kwW

2,150/1,900 USD/kW
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2 INTRODUCTION

The objective of this report is to provide recommendations for the
selection of sites for the Pilot Projects. The screening process initiated
during the Preparation Phase of the VSRE project through discussions
with the PMU.

Province is very large, and obviously, the Consultant could not visit all
possible sites in the province and the search for the “ideal” site could be
endless. The site screening is therefore based on the the District Plans
for Electricity Development.

The screening process started in October 2005. First, the criteria to apply
and the method for evaluation were prepared and the criteria were
discussed with the PMU. Further, the plans for the province were
discussed.

As preparation for the screening, District Off-grid Renewable Energy
Plans for three districts in Quang Nam Province were prepared. These
plans were based on the Electricity Development Master Plan for Quang
Nam Province for the years 2005-2010, and perspective for year 2015.
The Electricity Development Master Plan was prepared by the Institute of
Energy, EVN in December 2005 and approved by Ministry.

This Off-grid Renewable Energy Plan for Quang Nam Province was
prepared on the following documents:

The Socio-economic Development Master Plan for Quang Nam
Province for the period 2001-2010.

The Sector Development Master Plan for Quang Nam Province for
the years up to 2010. The plan covers development within the
sectors: Industry, Service, Commercial-Tourism, Agriculture,
Transport and Construction Development

Preferential Investment Projects in the Quang Nam Province
provided by the Department of Planning and Investment of Quang
Nam Province.

Electricity Projects approved by EVN and PC3 that have been
planned and implemented.

Each of the district plans showed a number of potential sites that could
be pilot projects for VSRE. Each of the sites visited show possibility of
hosting a pilot project. The calculations of the potential projects are
attached and key figures are included in the report. The cost estimates
for these projects are preliminary and might change significantly during
preparation of the feasibility studies.

Some of the sites presented by the PMU were located in the southern
part of the Province. From discussions on the planned development of
this area, it was revealed that plans for comprehensive construction of
larger hydropower plants were prepared. That also entails extension of
the electric infrastructure. These plans make it likely that remote sites
also would easily be connected to the grid.
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The conclusions of this report are drawn from the findings of the
screening process. Two sites are recommended as suitable for hosting
the pilot projects.

3 CRITERIA AND EVALUATION OF CANDIDATE SITES

3.1 CRITERIA FOR CANDIDATE SITES

The overall objective of the Rural Energy Programme is that the rural
population of Vietnam has increased access to options for rural energy
services that are reliable, affordable, appropriate, and sustainable.

In the VSRE Area 5 report’ it is stated that introduction of electricity is not
nessesary facilitating economic activities. Therefore the VSRE criteria
include the level of economic activities. It is expected that electricity can
facilitate further economic development but not in itself initiate economic
activities.

The criteria for selection of candidate sites are:

Site musts not be connected to the National Grid and must hold
potential for exploiting renewable energy, making it possible to
supply electricity from renewable energy as the main source.

Distance to National Grid must be substantial/costly.

Sites must have either no or only unreliable, unaffordable,
inappropriate, and/or unsustainable electricity supply.

Site should preferably have an appropriate level of economic
activities that could increase when connected to a reliable and
affordable energy supply?.

Possibilities for integrating with other development activities should be
considered, but is not included as a criterion. In Vietnam there are many
initiatives for development financed by the Government of Vietham and
ODAs. Contacts will be made to relevant institutions to lead the way for
other development activities on the sites.

3.2 EVALUATION OF CANDIDATE SITES
Evaluation of sites will be based on:

| 1. Assessment of potential:

Hydro:

Using a map survey (preferable 1:50000) for identification of: Area,
height differences, raining levels (according to the Vietnamese standards
- volume 2), and average raining levels. Based on the Survey, water flow
and expected capacity will be assessed. At least one site visit is needed
to check and update information.

Wind:
Available measurements from near by metrological stations. Visits to
metrological stations necessary.

! Rural Electrification Impact Study and Analysis (second stage, 2005) Draft
Report August 2005.

% These activities are: Farm activities such as farming, water pumping, processing,
agro-business, etc. and/or: Non-farm activities in micro to small and medium
enterprises such as dyeing, weaving, services, food processing etc.
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Solar:

Thermal: Need for hot water for economic activities and for domestic use.
Photovoltaic: Surveying solar radiation and potential for storing electricity
from day to night.

Biomass:
Potential for CHP based on demand for hot water for economic activities and
domestic use. (CHP, as the potential for other use of biomass assumingly is
explored).

2. Costs
Hydro:
For off-grid mini- hydropower plant, the cost of transmission from
production facilities to consumers, usually accounts for about 20 — 40%
of total project cost. To reduce cost the producing units should not be far
from the area to supply. This distance is not standardized but it is usually
less than 4 km from sites with about 400 households, and usually less
than 2 km from sites with about 200 households.

Wind:

If wind energy is considered as an option, the demand for electricity
needs to be substantial. However, smaller turbines could be useful and if
possible.

Solar:

Thermal: Specific use should be identified.

Photovoltaic: Household applications with “banking” and “wheeling” to
the local “grid” should be considered.

Biomass:
Potential for CHP should be explored.

3. Environment
Hydro:
For mini hydropower the trade-off between agriculture and flooding an
area must be considered.

Wind:
Possible wind turbines must be sited not to create “stroboscopic” effects

Solar:
Thermal & Photovoltaic: Visual disturbances and reflections must be
avoided.

Biomass:
Evaluation of source.

4. Requirements on population, social, cultural and economic conditions
All:
Selected sites should have hold no less than 100 households, within
approximately 1km. from the plant. Economy should be relatively
developed for the households to be able to pay for electricity, and for
possible management of the plant.

For each considered site, the evaluation report will follow the above
framework. Reports will be submitted to PMB and PMUs for approval.

For the screening of sites, the system analysis will be made using

methods provided by Area 1 or if not (yet) available by the use of the
Homer Model.
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4.2

QUANG NAM PROVINCE

GEOGRAPHY AND CLIMATE

Quang Nam is a province in the Central region of Vietnam and with a
long cost line. In the North is the border with Da Nang City and Thua
Thien Hue Province, to the West is the border with Lao and Kon Tum
Province, and to the South is the border with Quang Ngai province. To
the East is the coast line to the East Sea.

The capital of Quang Nam Province is Tam Ky, about 70 km south of Da
Nang City.

The area of the Province is 10.407,47 km?. 80% of the province is
mountainous and highland areas. The highest mountains are over 2000
m above sea level (Tra Linh and Ba Na). The eastern areas are relatively
flat lowland.

The climate of Quang Nam lowlands is tropical and in the mountainous
areas it is sub-tropical. Quang Nam has two seasons: rainy and dry. The
rainy season is from September to December with the total rainfall of
2,500-2,700 mm and an average humidity about 85%. The dry season is
from January to August with an average rainfall of 50-70 mm and an
average humidity about 70%. In Quang Nam Province the yearly average
hours of sunshine are 1900.

EcoNomic DEVELOPMENT

In 2005, the total population of the Quang Nam was 1,500,000 persons,
with of 8 ethnic groups.

Quang Nam Province is divided into 223 communes, 15 districts and, 2
towns.

Quang Nam is one of the poorest provinces in Vietnam with the annual
average income per capita of 5.3 million VND in 2005. Quang Nam
Province is ranked 55" out of the total of 64 provinces.

In recent years, Quang Nam has increased exploitation of its mineral
resources such as gold, brown coal mine and development of forestation.
It has converted the economic structure from traditional agriculture to
industrial crops. Moreover, the commercial tourism services have
developed. The provincial GDP growth has been high in resent years with
10.0% for the period 2001-2005, and planned growth of 12-12.7% for the
period 2006-2010 and 13-13.5% for the period 2010-2015.

At present, all the district centres and almost all commune centres are
supplied with electricity. In 2005, 209 of the total of 223 communes in the
province had electricity supply, either from the National Grid or from
independent small hydro power plants. In 2005 the supply of electricity
was reaching 90% of all households. At the end of 2005 all villages in 4
districts and one town out of seventeen districts and towns were supplied
with electricity. These were: namely Dien Ban, Thang Binh, Duy Xuyen,
Nui Thanh districts and Tam Ky town .

The long term planning estimates that by 2015, almost all Communes
and villages in Quang Nam province will be supplied with electricity from
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4.3
43.1

4.3.2

off-grid applications with renewable energy such as small hydro and solar
energy.

Investment capital for such kind of RE projects will be from the Annual
Provincial Budget, from the Programme 135, Budget and Loans from the

WB.

According to the approved Electricity Development Master Plan for
Quang Nam Province, almost all communes will have electricity supply by
year 2015 except 6 Communes in two districts and one town i.e. A Xan,
Tra Hy, Ch’'Om, Ga Ry communes in Tay Giang district, Tan Hiep
commune in Hoi An town and 4 villages in Dai Son commune, Dai Loc
district. All these Communes are remote, difficult to access, and
population scattered. Therefore, they will not be connected to the

National Grid.

POTENTIAL FOR RENEWABLE ENERGY

SMALL HYDRO POWER

Quang Nam western areas are mountainous with wide and steep slopes
with many streams and rivers providing high potential for hydro power.
Development of small scale hydro power has been going on since the
1980s, which resulted in hundreds of small hydro power plants with unit
capacities in the kW range. Most of these plants were made for on-grid
electricity.

At present, grid-connected hydro power plants (one MW to tens of MW),
are developed. These plants are owned and operated by joint stock
companies or private companies. The income is generated from selling
electricity to the national grid based on IPP contracts.

SOLAR ENERGY':

Quang Nam is the province in the central Vietham that has installed and
applied the largest number of solar systems. The total sunny hours and
sunlight radiation per year is relatively high and that makes solar energy
a valid option for areas that can not be supplied from the National Grid or
do not have hydro power potential.

Table 1 and 2 show the average sunny hours and average sunlight
radiation in Quang Nam as the following®:

Table 1: Average total sunlight radiation for months and for year in Quang
Nam (KWh/m.2day)

Jan |Feb |Mar [Apr May Jun Jul Aug |Sep |Oct |Nov |Dec [Year
3.07 327 45 .1 5.7 5.8 5.77 54 4.9 3.52 2.9 3.07 [53.04
Table 2: Average sunny hours for months and for year in Quang Nam

Jan |Feb Mar |Apr May Jun Jul JAug [Sep [Oct |Nov |Dec |Year
100.3 |125.4 [160.3 [190.6 [210.5 |199.6 |196.8 [187.9 [156.9 |138.5 |105.7 [127.5 [1900

The figures above show that Quang Nam Province also holds solar
energy potentiality. However, compared to provinces in the South, the
solar radiation in Quang Nam is much lower.

® Source: Hydro Meteorology General Department
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4.3.3

434

4.3.5

WIND ENERGY:

The Wind Atlas made by World Bank from satellite measurements &
MesoMap method, indicates some wind potential in the province, but also
indicates low wind in the area around Cu Lao Cham. However the
methods used might not pick up local phenomena that could produce a
wind regime worth utilising.

Quang Nam has both coast near and mountainous areas with a very
gentle wind regime. Usually the highest wind speeds are from May to
August, from South and with extreme winds. November to January is the
North-east wind season. The average wind speed is from 1 m/s to 2 m/s.
The yearly hours of 5 m/s, the minimum speed for electricity generation,
is less than 1500.

BIOMASS AND BIOGAS:

Quang Nam is a poor province with low self-provision and self-supply.
Outputs of agricultural products such as rice, corn, sweet potato, cassava
are just enough for the local households. Husbandry is mainly by free
land grazing. There are only limited capacities for industrial processing of
agricultural products and no large livestock farms. The sources of raw
material for producing biogas are scattered and the total potential is
considered to be limited. With the plans for development of the
agricultural sector, the potential for biogas could develop as well.

Biogas could be considered as an option for fuelling an engine producing
electricity. This option will be considered for the specific applications.
Most likely each pilot project need some conventional capacity for dealing
with peak loads and dry periods and such engine could be fuelled fully or
partly by biogas. Introducing biogas requires access to manure. Manure
is available in the visited sites, but scattered and collection of this could
be organised.

Some other technologies are available for using biomass in electricity
production, and among these is the Sterling engine. Though the principle
of this engine is more than 100 years old, it still has not been developed
to a stage for remote rural application. Though the scaling of the
technology is appropriate, Sterling engines are not proven technology in
the configurations considered.

A technology that has developed over the last couple of years is hybrid
systems with fuel cells (reverse) and hydrogen. PV and wind turbines can
be applied to these systems. Whether these systems are appropriate for
rural sites needs to be established. These systems all come at
considerable costs and the inclusions might be in direct conflict with the
desire for affordable systems. However, these systems are operating with
no emissions and with no running costs and should be considered for
backup instead of diesel. Further, these systems could also be used for.

GEO-THERMAL ENERGY :

Quang Nam is an old geological area. Most of its area is with
sedimentary rock and soil. Many studies on the geo-thermal potentiality in
Quang Nam have been made, concluding that the potential for exploiting
geo-thermal in Quang Nam is very limited.
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PLAN FOR ELECTRICITY DEVELOPMENT

ELECTRICITY DEVELOPMENT MASTER PLAN FOR QUANG NAM TO 2015

A resolution of the Provincial Party Committee’s Fourteenth Congress
that 80% of the total households in the province should be supplied with
electricity in year 2010 represent a 15% increase compared to year 2005*
To pursue that, Quang Nam has paid attention to identification and
development of sites for hydro power applications and has prepared
many programmes to mobilize fund for technical assistance and for
development of off-grid hydro power.

However, the Province is facing many obstacles for viable
implementation of off-grid hydro power such as the insufficient
infrastructure, inefficient management, and lack of understanding of
business models.

Electricity Development Master Plan for Quang Nam for the period 2005-
2010 including perspectives up to year 2015 considers electricity supply
options for different areas in the province including different kinds of
renewable energy (solar energy and/or hydro power).

According to the Master Plan, almost all villages will be supplied with
electricity by 2015. The villages that will not be connected to the national
grid are planned to be supplied with electricity from renewable energy,
such as small hydro power and/or solar energy.

For each district in Quang Nam, the options for electricity supply have
been mapped. In Table 3 below the commune plans for 2010, 2015, and
the years beyond 2015 are listed.

It appears from the list that the plans are to connect all except 6
communes to the National grid, those 6 communes are: A Xan, Tra Hy,
Ga Ry, Ch’ Om Communes in Tay Giang District, Tan Hiep Commune in
Hoi An Town, Dai Son Commune in Dai Loc District.

These communes will remain off-grid. The funds for developing the
off-grid systems are provided by the Annual Provincial Budget, from
Programme 135, Budget and Loans from WB.

Table 3: Planned Electricity supply options for communes in Quang Nam

Province, up to year 2015.

No | District and Total Total Communes NOT Supplied
commune At Present To year 2015 after year 2015

1. [Dong Giang District 3 communes 1 commune None
with 11 communes

2 Dai Loc District with 16|1 commune 1 commune Dai Son Commune
communes with 4 villages

3 Tay Giang District with |8 communes 6 communes 4 Communes NOT
10 communes supplied

4 Nam Giang District 9 | 6 communes 4 communes None
communes

* Document from the Provincial Party Committee’s fourteenth Congress for
the period 2005-2010
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5.2

521.1

5 Que Son District With | 2 communes None None
17 communes
6 Hiep Duc District with |1 commune None None
12 communes
7 Phuoc Son District with |4 communes 1 commune None
11 communes
8 Tien Phuoc District with|3 communes 1 commune None
12 communes
9 Hoi An Town with 12 |1 commune 1 commune Tan Hiep
communes Commune
10 |Bac Tra My District 5 communes 2 communes None
with 12 communes
11 [Nam Tra My District 7 communes 4 communes None
with 10 communes

Table 3 shows that six communes are planned to be off-grid by year 2015
and not all villages in the communes will have electricity supply. These
four communes are in need of special arrangements to make sure that
their systems are reliable, affordable, and appropriate. As there are no
plans, these are the villages in danger of developing unsustainable
individual solutions based on small scale generators and small scale
batteries.

TAY GIANG DISTRICT OFF-GRID RENEWABLE ENERGY (4 COMMUNES)

According to the approved Electricity Development Master Plan for
Quang Nam, 8 communes out of 10 communes in Tay Giang District will
not be supplied from the National Grid in 2010. By 2015, 4 Communes (A
Xan, Tr'Hy, Ga Ri, Ch’Om) will not be supplied with electricity from the
grid.

Studies of off-grid renewable energy applications for these Communes
have been made (small hydro power, solar energy, and wind energy).
These studies show that hydro power is the best solution for these
communes as they are located close to water sources.

A Xan Commune
In A Xan commune, the water flow in the Gia Nguu stream is around 0.8
m?/s in dry season.

According to the site survey A Xan, Gia Nguu creek has a gradient that
creates a high difference, providing good hydro power potential. It is
estimated that with a water channel about 300 m long, a 20 m height
difference could be established. The outcome of the site survey is shown
in table 4.

Table 4: Main specifications for A Xan site

Specifications Unit Value
Catchment area km2 20
Average annual discharge m°/s 1.1
Design discharge m°/s 0.80
Design head m 20
Design capacity kw 100
Investment costs, hydro power plant 10° VND 2,800
Investment costs, distribution network 10° VND 840
Total investment costs 10° VND 3,640
No. of households HH 300
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521.2

5213

5214

[ Investment / HH | 10°VND | 1213

Tr’Hy commune
In Tra Hy commune runs the La Hien stream, with a dry season water
flow of about 0.8 m%/s.

According to the site survey, La Hien creek has a gradient that creates a

high difference, providing good hydro power potential. It is estimated that
with a water channel about 200 m long, a 10 m height difference could be
established. The outcome of the site survey is presented in table 5.

Table 5: Main specifications for Tra Hy site

Specifications Unit Value
Catchment area km2 20
Average annual discharge m3/s 1.1
Design discharge m3/s 0.7
Design head m 10
Design capacity kW 40
Investment costs, hydro power plant 106 VND 1,900
Investment costs, distribution network 106 VND 800
Total investment costs 106 VND 2,700
No. of households HH 100
Investment / HH 106 VND 27.0

Ch’Om commune
In the Ch’Om commune runs the Boung stream, with a dry season water
flow of about 1.3 m¥/s.

According to the site survey, the Boung creek has a gradient that creates
a high difference, providing good hydro power potential. It is estimated
that with a water channel about 900 m long, a 30 m height difference
could be established. The outcome of the site survey is presented in table
6.

Table 6: Main specifications for Ch’Om site

Specifications Unit Value
Catchment area km2 30
Average annual discharge m3/s 15
Design discharge m3/s 0.8
Design head m 20
Design capacity kw 100
Investment costs, hydro power plant 106 VND 3,600
Investment costs, distribution network 106 VND 1.600
Total investment costs 106 VND 5,200
No. of households HH 190
Investment / HH 106 VND 27.3

Ga Ri commune
In the Ga Ri commune runs the Bung stream, with a dry season water
flow of about 1.5 m3/s.

According to the site survey Bung creek has a gradient that creates a
high difference, providing good hydro power potential. It is estimated that
with a water channel about 800 m long, a 20 m height difference could be
established. The outcome of the site survey is presented in table 7.
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5215

5.3

Table 7: Main specifications for Ga Ri site

Specifications Unit Value
Catchment area km® 40
Average annual discharge m°/s 2.0
Design discharge m°/s 1.3
Design head m 20
Design capacity kw 150
Investment costs, hydro power plant 10° VND 4,800
Investment costs, distribution network 10° VND 2,100
Total investment 10° VND 6,900
No. of households HH 250
Investment / HH 10° VND 27.5

Summary on Tat Giang District

The analysis above shows that A Xan site is the most suitable site among
the four sites considered both financial wise and the potential capacity for
supplying electricity to the communities. Tra Hy, GaRy and Ch’ Om have
less households that could be supplied at a higher investment. They are
therefore ranked lower.

Result of study is presented in the following table:

Specifications Unit A Xan Tr Hy Ch’ Ga Ry
Om
Design capacity | kW 100 40 100 150
Total investment | 10° 3,640 2,700 5,200 6,900
VND
No. of | HH 300 100 190 250
households
Investment / kW | 10° 36.4 67.5 52.0 46.0
VND
Investment / HH | 10° 12.13 27.0 27.3 275
VND
The tentative ranking for investment is as follows:
1. AXan
2. TraHy
3. Ch"Om
4. GaRy

Only one site per district can be selected. In Tay Giang district A Xan is
offering a better potential.
Hol AN TOWN, OFF-GRID RENEWABLE ENERGY (BAI HUONG)

According to the approved Electricity Development Master Plan for
Quang Nam one commune In Hoi An Town namely Tan Hiep (Cu Lao
Cham island) will not be supplied from the National Grid by 2015.

Studies of off-grid renewable energy applications for the commune have
been made (small hydro power, solar energy, and wind energy). These

studies show that solar power is the most appropriate solution for these
communes.

The outcome of the site survey is presented in Table 8.

Table 8: Main specifications for Bai Huong site
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5.4

5.5

Specifications Unit Value
Solar PV array wp 9000
Battery (200 Ah, 12V) units 48
Electronic control device System 1
Diesel generator kw 15
Investment costs, Solar PV array 10° VND 1,100
Investment costs, Diesel 10° VND 200
No. of households HH 90

DAl Loc DISTRICT, OFF-GRID RENEWABLE ENERGY (DAI SON)

According to the approved Electricity Development Master Plan for
Quang Nam, 4 villages in Dai Son commune, Dai Loc District will not be
supplied with electricity by 2015. Studies of off-grid renewable energy
applications for these villages have been made (small hydro power, solar
energy, and wind energy). These studies show that hydro power is the
best solution for these villages as the villages have appropriate water

sources and water heads.

Close to the 4 villages®, runs the Hoa stream with 0.8 m3/s water flow in
dry season. According to the site survey, the Hoa creek has a gradient
creating good hydro power potential. It is estimated that with a water
channel length is about 1000 m; 80 m height difference could be
achieved. The outcome of the site survey is presented in Table 9.

Table 9: Main specifications for Dai Son site

Specifications Unit Value
Catchments area km® 23
Design discharge m°/s 0.8
Design head m 80
Design capacity kw 500
Investment costs, hydro power plant 10° VND 10,000
Investment costs, distribution network 10° VND 2,000
Total investment 10° VND 12,000
No. of households HH 240

CANDIDATE SITES SURFACING FROM THE RENEWABLE ENERGY PLANS

In terms of financial criteria and electricity supply capacity to the
commune, the analysis above shows that A Xan site in Tay Giang District
is the most suitable site among the three sites considered.

Bai Huong site in Hoi An town is suiteble for solar power. It There are no
alternative supply options for Bai Huong as there is no potential for hydro,
wind, biomass, or biogas, this in terms of financial viability and potential

electricity supply capacity to the commune.

Dai Son site in Dai Loc District have higher investment rates and
therefore is ranked lower. Investment requirement is rather large
(approximately 12 billion VND, equivalent to 800,000 USD).

A tentative ranking for investment is:

1 A Xan Commune, Tay Giang District
2 Bai Huong site, Tan Hiep Commune, Hoi An town
3 Dai Son Commune, Dai Loc District

® distance from villages to Hoa stream is about 6 km
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CONSIDERATIONS FOR THE SITE SELECTION

SITES CONSIDERED

Based on the Renewable Energy Plan for each of three districts, the
consultant has made two site screening missions. The first was for overall
screening of all sites on the list and the second for a closer look at the
two most promising sites. Based on the information received from the
PMU a second site screening mission visited three sites. The sites are A
Xan and Tr’ Hy communes in Tay Giang District, and Tan Hiep Commune
(Cu Lao Cham Island), Hoi An Town.

Map of Quang Nam province and the sites visited.

A Xan commune

Co Lao Cham Island
Tan Hien commune

Tr' Hy commune

6.2

CONSIDERATIONS ON COSTS OF ELECTRICITY SERVICES

One of the big challenges is scaling the capacity of the systems to the
demand and scaling to a financial optimum. To cope with the peak load
and seasonal variations in water flow and solar radiation, several options
are available for and among these are low-cost reserve capacity like
motor driven generators (fully or partly fuelled by biogas), water reservaoir,
compressed air, hydrogen for fuelling a motor or fuel cells.

The systems all comes at considerable costs and the inclusions might be
in direct conflict with the desire for affordable systems.

The max tariff from the National Grid for households is limited to 600
VND/kWh, though non-grid systems are often operated with higher tariffs.
When the national grid arrives the maximum price of 600 VND/kWh is
applied, leaving the previously operated systems with no options.

The maximum tariff therefore also creates the frame for the tariff of the
pilot projects that could be connected to the grid within the next 10 years.
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6.3

6.4

If a higher tariff is applied, the requirements from possible financiers will
be repayment of any loans within a short period of time and at least loans
to be repaid before a possible connection to the national grid could be
expected.

The “risk” of grid connection could be addressed using a higher tariff
during the period operated as independent grid, and a lower tariff when
grid connection is available. However, it could be difficult to justify such
policy partly due to conflict with the perception of fairness, and partly
because the first years consumption is essential for the financial
performance of the plant.

The distance from the main land to Cu Lao Cham Island creates a
financial barrier for connecting the Island to the National Grid that is not
likely to be broken within the next 10 years.

Preliminary calculations of the financial performance show that either the
tariff will be considerable or the grant element in the financing must be in
the range of 80% to 90%. The tariff question will be discussed further in
the detailed studies of the selected sites. The electricity demand for the
sites is calculated on the demand forecast prepared for the Technical
Standards (Area 2 of VSRE). This demand forecast is stated as kwWh per
household for a full year. For 2010 it is forecasted to be 400 kWh to reach
600 kWh by 2015. It represents an annual increase of 8.5%.

ENVIRONMENTAL CONCERNS

The individual energy solutions on the sites that could be replaced by
electricity are mainly for lighting and appliances. Supply with electricity
from renewable energy will replace kerosene for lighting, Pico-hydro, and
to some extend the use of batteries. On Cu Lao Cham, diesel generation
could be replaced.

The emissions avoided are considered to be limited and could not be
estimated based on the available information. However, many of the
batteries used are ending up in nature and reducing the use of batteries
will also reduce the environmental load from batteries discharge in
nature.

The construction of a possible hydro power plant will be visible in the
landscape; however, the impact will be limited. No big dams are
considered and the environmental impact is mainly during construction.

REQUIREMENTS ON POPULATION, SocIAL, CULTURAL, AND ECONOMIC
CONDITIONS

A general observation on the sites and in newly electrified areas is the
presence of satellite disks, and it is assumed that the households
therefore also have a TV set. This shows about the use of electricity and
the willingness to connect and consume electricity. It also shows
willingness to pay for TV services, but not the willingness to pay for
electricity.

The households visited serviced by Pico-hydro also had TV sets running.
And when supplied from Pico-systems there is no meter showing the

consumption the cost of running appliances and light. When served from
a village system and metered, the households will receive bills based on
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consumption. The household will probably learn to switch off the TV and
light when not used and the load on the village grid will probably be lower
than the sum of production from the present Pico-systems.

In order not to create misunderstandings and to promote low-cost
household connection the billing system could be based on a lump sum
regardless the consumption, and only later, meters could be introduced.

Among the social requirements are the need to organise and the need to
inform about the village grind and the use of electricity. External supply of
electricity is a new concept for the village the need for information and
insight is considered to be high. It is therefore important that the
management of the system is openly informing about issues and
especially making accounting accessible for the costumers.

Establishing a village grid is a step forward in development, as this is
among the first infrastructure investments, that could entail economic and
social development.

The Team has at many occasions been told that fee collection is costly,
time consuming, and difficult. An option that will be considered is pre-
payment systems. Pre-payment metres come at costs, but at the same
time save costs of reading metres, billing and losses from those not
paying at all. It is however doubtful that it would pay off. The option of
pre-payment will be analysed further in the detailed studies.
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7.1
7.11

FINDINGS AND EVALUATION OF SITES
TAY GIANG DISTRICT

A XAN SITE

A Xan Commune is located in South-West boundary of Tay Giang district,
with Laos to the North, Ch’ Om Commune to the West, Tr' Hy Commune
to the East, and Nam Giang District to the South. There is access by road
from district to Commune Centre but only trucks and 4X4s can access to
the Commune Centre. A military installation has established a hydro
power plant to supply own activities and excess capacity is supplying
some households.

A Xan is 1 of 10 mountainous communes of Tay Giang District and
located 45 km from the District Centre. The commune has total area of
7,900 ha and consists of 8 villages.

Population of the Commune is 1763 persons in 380 households (2005).
98 % are Cotu ethnic minority. 2 % other are Kinh group.

A Xan is planned to be the inter-commune developing centre for
surrounding communes (Tr Hy, Ch Om, Gari ) with public services as TV
coverage, health, post, elementary school, lower boarding secondary
school, and a border army base. Three villages, closes to the A Xan
Center, have easy access to the main road. Hereof two are located 5-7
km from the Centre. In the local planning, the inter-village roads are soon
to be upgraded.

The rate of households having semi-constructed house is 29%, very few
have motorcycles (only 3 households), and most households do not have
proper sanitation (latrine).

Majority residents (1531 persons) earn limited income from low
developed, self-subsistent agricultural activities which including wet and
slash rice plantation, animal husbandry, home gardening, forest products
(wood, herbs), wild animal hunting, alcohol production, etc. The rate of
poverty is 85.26 % (New MOLISA poverty standard, 2005).The commune
belongs to the list of the most difficult communes (MOLISA, 2001)

The border army base operate a 30 kW hydro power plant principally for
own supply. The Plant is sited some kilometres from the military
consumption centre and at the same time supplies several households.
The main electricity line passes several houses and households are
connecting and supplied free of charge. This creates a problem for a
possible new plant as fee has to be collected and the understanding of
the necessity might be limited. The army has started activities to claim
fee for the supply of households and thereby introduced the concept of
fee collection.
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7.1.2
7.12.1

Picture 1: The stream at the possible site, January 2006

Picture 2: A Xan, January 2006.

The three villages closest to the Commune Centre have access to
electricity (Arang 1, Arang 2, Arang 3) - about 70 of 380 households (4-5
hours/day). The supply of electricity is not stable; and especially the
village furthest away from the plant (Arang3) is often cut-off during the dry
season or to satisfy the prioritised use of electricity for the border army
base. Most residents use electricity for lighting radio sets, and TV sets.
However, the number of households with TV is limited (15 of 380
households). A number of households use Pico system for lighting when
water flow allows. Seven households have small diesel generators for
milling and service supply.

EVALUATION OF A XAN SITE

Assessment of Potential

The potential is from the proposed hydro power project — 200 kW
connected to the existing 30 kW plant. The project will hold sufficient
capacity to supply the villages for years to come. Assuming an annual
increase in electricity consumption of 8% entails that new capacity is
sufficient for more than 15 years.

The possible location of the plant is up stream and 4 km up a small trail
only passable by foot or motorbike. However, plans for extending the trail
to cater for small trucks and 4X4s are at an advanced stage and the
extension might be made at the time when the construction of a possible
hydro plan needs access by truck.

Main specifications of a possible plant:
Catchments area: 20 km?
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7.1.2.2

7.1.2.3

Average annual discharge: Qo=1.0m’s
Reservoir area: 1.10° m?
Normal water surface elevation: 1.443 m

Total reservoir storage: 700 m®

Generator of 100 kW for right-bank option and a generator of 200 kW for
left-bank option.

The estimated demand for electricity is shown below.

A Xan 300 Households

Year 2008 2010 2015 2020 2025
KWh/hh/y 340 400 600 600 600
kWhlyi/site 102,000 120,000] 180,000] 180,000| 180,000

Tabel 1 Estimated household demand

Further, use for productive use is not estimated as contact with key
customers has not been possible. The possible project is sufficient to
deliver the electricity needed beyond 2015.

Costs

Preliminary estimates of the costs of a possible project are shown below.
The cost estimates for the project are preliminary and might change
considerably during preparation of the feasibility studies.

The project costs ads up to 3. 4 Billion VND or 215,000 USD for the right
bank option, and 6.3 Billion VND or 390,000 USD for the left bank option.

The key investment rates are:

Left bank option Right bank option
10°VND USD 10°VND USD
Investment/HH 20.8 1,300 12 718
Investment/kwW 31.3 1,955 35 2,150

Table 2: key investment ratios

Preliminary calculations of the financial performance shows a need for
subsidy in the range of 85% assuming a household tariff of 600
VND/KWHh, a lifetime of 20 years, and a real rate of return of 12%.

Environment

The construction of a power plant will be visible in the landscape and the
planned canal will also be visible in the landscape. If the visual impacts
are considered to be too dominant, alternative solution for a canal to the
fore bay could be considered —i.e. tube.

The present use of Pico- hydro and kerosene for lighting will be replaced
and the emissions avoided are considered to be limited.

It has not been possible to estimate the number of batteries that would be
replaced, but the number is considered to be limited. Batteries are
available in the stores, and will still be used in mobile appliances such as
torches etc.
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7.1.2.4

7.1.25

7.1.3

7.1.4
7.141

Requirements on Population, Social, Cultural, and Economic Conditions
The construction of a hydro power plant will change the shape of the
surroundings and the population has to accept these changes. However,
the site for the plant is not in the centre of areas with activities.

Depending on the future organisational model for the plant, the
population has to organise themselves to operate and manage the hydro
plant. Further, the plant will be the first infrastructure facility that has to be
paid on a regular basis, and that will require some awareness initiatives.

The possible introduction of reliable electricity supply also entails a
possible change in the daily life. So far, the economic activities have
been around farming. When electricity is available, opportunities for
development of economic activities and among the most obvious ones
are tea processing. With introduction of machinery comes the need for
workshops for repair and so on. The electricity supply is providing
opportunities for development, but the population needs awareness of
how to use the opportunity.

Conclusion on A Xan Site

The site is remote and the distance to the National Grid is long. The
present system operated by the Military is only able to supply few
households and prospects for further expansion are very limited.

The site holds potential for productive use of energy. So far the schools,
the health clinic, and some workshops are the potential main users. The
site host the local trade centre and that gives promise for additional
productive use.

Based on the above, the site qualifies.

TR HY SITE

Tr' Hy commune is located in South-West boundary area of Tay Giang
district, bordered with Laos on the North, bordered with A Xan commune
on the West, bordered with Lang commune on the East bordered with
Nam Giang district on the South, There is a road from District to
Commune Centre but only small trucks and land cruiser cars can access
to commune areas.

Tr' Hy commune has 5 villages. Peoples Commune Committee located in
Voong village.
EVALUATION OF TR’ HY SITE

Assessment of Potential
A possible Tr' Hy Hydro-power project could be on La Hien stream, in Tr’
Hy commune, Tay Giang district, Quang Nam province.

The proposed project is able to supply electricity for 2 villages; Voong
and A Banh with total 100 households within radius of 4 km.

Main specifications:

Catchments area: 20 km?
Average annual discharge: Qo=1.1m%s
Reservoir area: 0.5.10° m?
Normal water surface elevation: 1.000 m

Total reservoir storage: 400 m*
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7.1.4.2

7.1.4.3

7.1.4.4

7.1.45

7.2
7.2.1

Generator 40 kKW

Costs

Preliminary estimates of the costs of a possible project are shown below.
The cost estimates for the project are preliminary and might change
considerably during preparation of the feasibility studies.

The total project costs are estimated to 170,000 USD for serving 100
households.

Preliminary calculations of the financial performance shows a need for
subsidy in the range of 100% assuming a household tariff of 600
VND/kWh, a lifetime of 20 years, and a real rate of return of 12%.

The key investment ratios are:
Investment per HH: 27 million VND or 1,675 USD
Investment per kW: 67 million VND or 4,200 USD

Environment
Same as A Xan

Requirements on Population, Social, Cultural, and Economic Conditions
Same as A Xan

Conclusion
The site is in the same district as A Xan and only one site per district can
be selected. In Tay Giang District A Xan is offering a better potential.

Hol AN TOwN, TAN HiIEp COMMUNE (Cu LAO CHAM ISLAND),

TAN HIEP COMMUNE, CU LAO CHAM ISLAND

Cu Lao Cham Island is located 18 km from Hoi An Town. The commune
consists of 4 villages (Bai Cam, Bai Lang, Bai Huong and other small
islands).Total land area -1591 ha. 3 villages are located closely to the
commune Centre that has basic infrastructure and public services
(market, health, post and communication station, schools, fishing post)
and border army base.

The population of the Island is 2,763 persons living in 596 households.
No ethnic groups.

The main economic activity is fishing and the main part of the total catch
is landed and consumed on the island as fresh fish. The other part of the
catch is sold to so collector boats. The fishers do not have access to ice
to preserve their catch, store the catch, or transport over time consuming
distances. This very much determines the price obtained for the fish as
the only real option is to sell to the collector boats.

As the price obtained for the fish is low, the fishing boats are rather small
and limited to cost near fishing and that seems to be unstable as weather
conditions often prevent small boats from leaving the coast. (This could
be due to a good wind regime for wind energy).

The main economic activities are fishing from fishing hamlets and the
fleet include some 250 boats with a total annual catch of 2,000 tons.
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Fishing is almost all year around. Fishers use small boats (9-20 kW
engine capacity) and are fishing 4-5 hours per day within a short distance
from the island.

Tourists are visiting during a 4 months period every year. The total
number of tourists is approximately 4,000 per year. The dominant part of
tourists are one day tourists and only very few tourists stay overnight.

Agriculture with total 14 ha of rice and animal husbandry. Households are
engaged in small scale fish and squid processing. No small scale industry
or handy craft have developed.

Potential for socio-economic development is tourist service with few
locally- planning investment projects (i.e. development of tourist diving
facilities and fishing hamlet), fish processing on small scale, service for
fishing port and small-scale crafts for tourists etc.

The average personal income is 3 - 3.5 mill. VND/year.

Most households have access to electricity provided by diesel
generators. Total electricity production 60,000 kwWh. The consumer price
was 3,000 VND/KWh in 2004 and 4,000 VND/kWh in 2005. Electricity use
is mainly for lighting and TV/radio. The actual consumer price should be
5,000 VND for cost recovery, but Hoi Anh Town subsidise with 1,000
VND per kWh. The electricity system is managed and operated by a 5
person organisation, capable of undertaking all tasks.

Some households and the Commune use small generators for service
(ice making, tea shop) and other activities.

Main barriers for development are limited area of land for cultivation, the
fish sources is unstable (the nearby fish sources seem to decrease over
time), limited access to clean water during summer, lack of inner-village
road and lanes, most basic households needs (rice, vegetables, fruits,

meat and fuel (coal and gas)) are provided by supply from the mainland.

When looking for productive use of electricity, a cold-store and fish
processing facilities would increase the value of the catch and create the
financial basis for bigger fishing boats that could provide a stable flow of
fish for processing.

The island belongs to the list of communes in most difficulties conditions
(MOLISA, 2001).

Two donors are known to have planned activities on Cu Lao Cham
Island. Danida has an environmental project on marine protection and
Italy/UNIDO is planning a project, among others including support for
investments in development activities for electricity consuming items,
based on renewable energy electricity supply. Contacts have been made
with both projects.

A meeting with the Danida project was arranged, to draw on their
knowledge on accessibility and on weather conditions. Further, the
Danida project is in the process of preparing a comprehensive socio-
economic survey that will be available for VSRE when completed.
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7.2.2

7.2.3
7.2.3.1

The Italy/UNIDO project is still in the pipeline, and according the Italian
embassy in Hanoi it is not likely to achieve funding within the next half
year or more. Especially this project would be an asset to possible VSRE
initiatives.

The main city is supplied by four diesel generators operating. The two old
ones (1995) are operating as base load and two new ones (2001) are
operating on peak load. The peak load is not necessary operated every
day. Grid is established in the city and electricity is supplied 4 to 5 hours
during evenings from 6 pm.

The grid that is supplying the city looks good.

BAI HUONG VILLAGE , POTENTIAL SITE

The village visited is about 15 km (by road) from the Commune Centre.
The village has 90 households and supplied by electricity from two small
diesel generators. The grid looks neatly and is supplying nearby
settlements. Electricity is supplied from 18:00 hours.

Main occupation is fishing (10 months /year) and 5 households are
operating small service.

In comparison with 3 other villages, this village is less developed and
households have low income level and only10% of households have over
middle income level.

The average income level 300.000 VND /person/month.

85 households have access to existing electricity grid serviced by small
diesel generators. The supply is not stable and not affordable. The locals
use electricity mainly for lighting and TV. Electricity is only supplied
during evening hours and for 4-5 hours/day. Households pay 4,000
VND/KWh and Hoi An Town pay another 1,000 VND/kKWh to support
small repair, diesel cost etc.

In average, each household consumes 7-10 kWh/month and pay
30.000VND/month. 5 poor households do not have access to electricity
due to lack of means to pay for electric meter and connection. Few
households use small diesel generators as supplementary energy source
for households and service needs (ice making, tea shop etc).

The actual demand for electricity is just under 20 MWh per year. This is
lower than the estimated average for newly electrified areas and is
considered to be due to poverty and high tariff.

The grid that is supplying the village looks good.

EVALUATION, POTENTIAL SITE BAI HUONGVILLAGE

Assessment of Potential

The potential for solar energy is evident. No measurement of solar
radiation is available for the specific sites, but Cu Lao Cham Island is in
the high solar radiation area (5 - 6 kWh/m2.day) and is therefore
considered to have a level of radiation enabling solar energy.
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Options for renewable energy do not include hydro from a stream.

Biomass is used for many purposes, but using it for power generation or
even CHP is not considered an option. At the island, biomass for fire is
used and fuel wood is visible everywhere. However using fuel wood in a
boiler for electricity production would require quantities that could
overexploit the resources on cu Lao Cham.

At the island, a metrological station was observed. The location of the
station makes the data on wind unsuitable for evaluation of the potential
for wind energy. If the station is measuring hours of sunshine it could be
a possible source for evaluating the potential for photovoltaic.

No exact wind measurements are available, and that leaves the
Consultant to guess. As the island has only been visited twice, and had a
scheduled visit cancelled due to bad weather, the observations are
limited. The wind seems to be seasonal as the weather. During the calm
season, the sea-breeze phenomena seem to be dominant and that
creates fairly strong wind during the day, and then it dies out after sunset.
Other winds are determined by bigger weather systems and can be
strong winds.

The nearest measurement station from which data is available is in Da
Nang and that station reports 1.3 m/s (1978 — 1998) as an annual
average and that is too low wind for utilising wind energy. However, there
is no doubt, that local phenomena driven by coast-near differences in
temperature are producing higher wind speeds. Whether these
phenomena are strong enough to create winds for wind turbines is yet to
be proven.

A wind measuring mast is planned for the island in a saddle point
(catching wind from SE and NW) near the main city.

The wind measurements are supported by observations by the Team
visiting Quang Nam at several occasions. A good wind regime would
leave its marks in nature, on buildings, and in people’s behaviour. Such
marks are lacking. However, near the coast of the main land, signs of
good winds are evident.

On the Cu Lao Cham Island only the main city and a village were visited.
As the main source of income is from fishing, these locations might
originally have been chosen for their easy access to the see and as
places creating shelter for winds to protect houses and boats. If the wind
regime at Cu Lao Cham proves to be good for wind energy, a number of
options are available, such as smaller wind turbines.

A measuring mast for wind is planned in the northern end of the Island.
The siting of the mast is planned in a saddle point, catching winds from
NE and SW. Observations made by locals are that the dominant wind
directions are from SE, and sometimes from NE. If those observations
are correct, the saddle point might not be the best point for measuring,
but the measuring point should be at a top in the south part of the island.
That position could create speedup effects from the dominant wind
directions, but could also break the wind and wind therefore not reaching
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the anemometer. Please refer to the Figure 1 below. If wind energy is to
be considered, measurements and analyses are needed.

The renewable sources available for the site seem to be limited to solar

and wind. However, if the site is chosen, surveys must be made on the
resources and the possibilities for energy system configuration.
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7.2.3.2

7

Proposed site for
Main City wind measurement

Legend:

Dominant winds

Alternative for wind
measurement

Figure 1: Cu Lao Cham Island. Assumed dominant wind direction s and
possible wind measurement points.

Costs

No site specific project has been developed and the site could be very
difficult and/or expensive to supply from renewable energy. As possible
solar panels are producing during the day, and the reliable wind is
assumed to be during the day, a media for storing the energy from day to
evenings must be introduced. If not, a possible hybrid system will for all
practical reasons be running as a diesel system.

Several technologies for storing are available, but these all comes at
considerable costs — if at all found appropriate for rural application.

Wind and photovoltaic seems to be the options available and both require
some form of motor generated electricity.

Preliminary analyses have been made on two options for storing daytime
energy: 1) PV-battery system and 2) a two-tank PV closed water pumping
system. However, the financial analysis show that only the PV system is
relevant to consider

The PV-battery system carries investments for some 300,000 USD,
battery package. The financial performance of the system heavily
depends on the efficiency of the battery package. Batteries have a limited
lifetime and the lifetime depend on quality and how well they are
maintained.

The PV system requires supporting efficient diesel generation (not the
ones presently operated).

If the site is chosen the possible technology and the costs associated will
be examined in details during the detailed study of the site.
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7.2.3.3

7.2.3.4

7.2.3.5

Environment

No major environmental concerns are involved. This mainly because no
clear picture of a project has been developed. When a project proposal
has been developed, the environmental impact will be addressed.

The two small diesel generators operating, would be used to a very much
lower extend and by that emissions from diesel use is avoided. With
diesel saving of 6,000 Litres per year the annual CO2 emissions are 14 to
16 tons.

Possible PVs and a closed water pumping system would be visible in the
landscape. PVs and the closed water pumping system could to some
extend be “hidden” in the landscape. The plants potentially have a huge
visual impact, and efforts should be made to limit these.

If a PV battery solution is the outcome of the considerations, this must
include a return/recycling of the batteries, to make sure that batteries do
not end op in nature.

Requirements on Population, Social, Cultural, and Economic Conditions
The possible introduction of reliable electricity supply also entails a
possible change in the daily life. So far, the economic activities have
been around fishing and farming. When electricity is available,
opportunities for development of economic activities and among the most
obvious ones are fish processing. With introduction of machinery comes
the need for workshops for repair and so on. The electricity supply is
providing opportunities for development, but the population needs
awareness of how to benefit the opportunity.

Conclusion

The site Bai Huong is considered to qualify, though electricity supply is
available on site. The site and Cu Lao Cham as a whole are not planned
to connect to the National Grid. The distance from the main land to Cu
Lao Cham Island creates a financial barrier for connecting the Island to
the National Grid that is not likely to be broken within the next 10 years.

The present electricity supply is neither sustainable nor affordable or
reliable, and the site therefore is considered to qualify.
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8

SUMMARY

Criteria

Cu Lao Cham
Island, Bai Huong
village

A Xan

Tr  Hy

Site musts not be connected to the
National Grid

Not connected

Not connected

Not connected

substantial/costly (Supply from the
National Grid should be the more
expensive option).

National Grid is
18 km.

National Grid is 30
km.

and must hold potential for exploiting Solar energy Hydro Hydro
renewable energy, making it possibleto (&

supply electricity from renewable energy |wind

as the main source.

Distance to National Grid must be Distance to Distance to Distance to

National Grid is
20 km.

Sites must have either no or only
unreliable, unaffordable, inappropriate,
and/or unsustainable electricity supply.

Diesel
Unaffordable

Pico or no supply

Pico or no supply

Site must have appropriate level of Fishing Farming Farming
economic activities that could gain IAnimal Husbandry [Animal Husbandry
efficiency from reliable and affordable Service business

energy supply Public srevices

The economic efficiency on the site is Most likely Most likely Likely

assumed to improve from access to

reliable and affordable energy supply.

Access to site. Difficult Medium Medium
Preliminary assessment Qualified Qualified Qualified

Table 3:

Summary scheme of sites vs. the criteria
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CONCLUSION AND RECOMMENDATION

CONCLUSION
Valuable information was collected during the site visits, but more data
are needed, to prepare feasibility studies. These data will be collected
during the preparation for the Pilot Projects.
The table below is a summary of findings expressed as “Demonstration
value” of the sites.
Site Accessibility Demonstration value Qualified
Cu Lao Cham Easy/difficult, Would be supply of a site with no Yes
Bai Huong depending on access to hydro power, and possible
village weather demonstration of storing PV (and
wind) from day to evening use.
Further, it is not likely that the island
will be connected to the grid soon and
that gives some room for the
tariff/subsidy rate
A Xan, Tay Medium/difficult. | Would be supply of a site with Yes
Giang District Time potential demand for economic
consuming and | activities. The challenges are, the
depending on construction, and getting the materials
road condition there.
Tr' Hy, Tay Medium/difficult. | Would be supply of a site with fewer Yes
Giang District Time households and less potential for
consuming and | economic development than A Xan.
depending on
road condition
Table 4 Demonstration value of sites.

Only one of the sites A Xan and Tr’' Hy can be selected as they are
located in the Tay Giang District.

Given that the A Xan site potentially is for more households and the
potential for economic development is more likely to be explored, A Xan
seems to be the better option of the two.

This leaves Cu Lao Cham, Bai Huong village, and A Xan as the two best
sites. These are located very long from each other. However, A Xan is
time consuming to access, Cu Lao Cham is less time consuming, and
seen together the logistics is manageable.

Seen as whole, the two sites give a high demonstration value given the
differences in economic structure and natural given circumstances.

The Sida budget available for possible projects amounts to 15 million
SEK, i.e. 1.93 million USD. This means an average of app. 483,000 USD
per project. The estimated costs of each possible hydro power project are
below that amount. The “unused” funds could be used for some extra
renewable energy facilities as described in Chapter 3.
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9.2 RECOMMENDATION ON SELECTION

Based on the criteria for site selection and the above evaluation of the
sites visited the sites Cu Lao Cham, Bai Huong village, and A Xan in Tay
Giang District as sites for the pilot projects.
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10
10.1

APPENDIXES

A XAN HYDRO-POWER PROJECT:

The location of the plant is up stream and 4 km up a small trail only
passable by foot or motorbike. However, plans for extending the trail to
cater for cars are at an advanced stage and the extension might be made
at the time the construction need access by truck.

Picture 3 Map of location of A Xan possible hydro power project, the
catchments area, and stream.

Main specifications of a possible plant:

Catchments area: 20 km?

Average annual discharge: Qo=1.0m%s

Reservoir area: 1.10° m?

Normal water surface elevation: 1443 m

Total reservoir storage: 700 m®

Capacity 100 kW / 200 kw

Head 20m./ 40 m.

Weir and spillway:

Type of dam: Stone-masonry dam covered by concrete
layers.

Height of dam: 2m

Dam Crest width: 2m

Dam toe width: 4m
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Table 5:

Length of dam:

Volume of civil work:
Soil excavation:
Rock excavation:
Stone mortared:
Concrete M200:
Fixed reinforcing bar:

Canal:
Design discharge:
Type of canal:

Canal length:

Right-stream bank option:

Left stream bank option:
Canal dimensions:

12 m

200 m3.
50 m3.
50 m3
30 m3
1.5tons

0.7 m3/s
Stone-masonry covered by concrete
layer.

300 m (water head of 20 m)
1000 m (water head of 40 m)

Canal width: 1.2m
Canal depth: 1.4m
Volume of canal items:
No. Items Unit Right-bank Left-bank
option option
1 Soil excavation m3 2,500 8,000
2 Pock Excavation M3 200 1,000
3 Stone mortared M100 m3 420 1,400
4 Mortar Layer M100 m2 1,320 4,400
5 Concrete m3 40 130
6 Fixed reinforcement bar Tons 2.0 6.5
7 Equipments Tons 0.5 0.5
Fore bay:

Power Fore bay is made from masonry stone with filtration protection
layers by cement mortar M100, 3 cm thick. The fore bay dimensions are

following:

Length:

Depth:

Width:

Volume of work:
Soil excavation:
Rock excavation
Stone masonry:
Mortar layers:
Concrete M200
Fixed reinforcement bar
Equipment:

Penstock:

10 m
2.2m
2,0m

500 m3
100 m3
50 m3
60 m2
10 M3
0.5 Tons
1.0 tone

Penstock is made from steel with diameter of 0.5 m, 8 mm thick for right-
bank option and 10 mm for left-bank option.

Table 6: Volume of work, penstock

No. Items

Unit Right-bank Left-bank
option option
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Table 7:

1 | Penstock length m 40 80
2 Soil excavation m3 200 400
3 Rock excavation M3 100 200
4 | Stone masonry m3 25 50
5 Fixed reinforcement bar Tons 0.5 1.0
4 | Steel for penstock Tons 4.0 10.0

Power station:

The foundation of the power station built with stone masonry and
concrete. Covered up by wooden structures, roofed by iron sheets, plan
of 4m x 5 m, installed with 1 generator of 100 kW for right-bank option
and 1 generator of 200 kW for left-bank option.

Volume of work, power station

Soil excavation: 900 m3
Rock excavation 100 m3
Stone masonry: 20 m3
Concrete: 5m3
Fixed reinforcement bar 0.25 Tons
Cover-up area: 20 m2

Power line:

Total length of power line is 12 km. supplied to 6 villages and 300
households connected. If electricity supplied to 8 villages, the length of 35
KV line will be 6 km and 0.4 KV will be 10 km.

Table 8: Total Volume of work, right bank option

No | Items Weir ang Canal fFore bayPenstock | Power | Power | Total
Spillway house | line
1 Soil excavation (m3) 200 2,500 | 500 200 900 4,300
2 Rock excavation (m®) | 50 200 100 100 100 550
3 Stone masonry (m°) | 50 420 50 25 20 565
4 Mortared layer (m?) |0 1,320 | 60 0 0 1,380
5 Concrete M200 (m®) | 30 40 10 10 5 95
6 Fix reinforcing bar 15 2.0 0.5 0.5 0.25 4.75
(Tons)
7 Power line (km)
Power line 0.4 KV 12 12
Connect to users (hh) 300 300
8 Equipments
Hydraulic (Tons) 0.5 1.0 4.0 5.5
Hydropower (kW) 100
9 | Cover-up area 20 20
Table 9: Total volume of work, left bank option
No | Items Weir ang Canal fFore bayPenstock | Power | Power | Total
Spillway house | line
1 Soil excavation (m°) | 200 800 500 400 900 10,000
2 Rock excavation (m3) 50 1,000 | 100 200 100 1,450
3 | Stone masonry (m®) |50 1,400 | 50 50 20 1,570
4 Mortared layer (m?) | 0 4,400 | 60 0 0 4,460
5 Concrete M200 (m®) | 30 130 10 20 5 195
6 Fix reinforcing bar 15 6.5 0.5 1.0 0.25 9.75
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(Tons)
7 Power line (km)
Power line 0.4 KV 12 12
Connect to users (hh) 300 300
8 Equipments
Hydraulic (Tons) 0.5 1.0 4.0 5.5
Hydropower (kW) 200
9 | Cover-up area 20 20
Table 10: Total project Costs ;
Volume of work . Total Cost (10° VND)
No. Items Right | Leftbank | UMtOND) —piont Left
bank bank bank
1 Soil excavation (m3) 4,300 10,000 30,000 129 300
2  Rock excavation (m®) 550 1,450 100,000 55 145
3 Stone masonry (m®) 565 1,570 700,000 395.5 1,099
4 Mortared layer (m?) 1,380 4,460 50,000 69 223
5 [Concrete (m°) 95 195 | 1,100,000 104.5 214.5
6 Fix reinforcing bar (T) 4.75 9.75 | 15,000,000 71.25 146.25
7 Power line 0.4 KV 12 12 | 70,000,000 840 840
Connect to users (hh) 300 300 300,000 90 90
8 Equipments:
Hydraulic (T) 5.5 12 | 20,000,000 120 240
Hydropower (kW) 100 200 7,000,000 700 1,400
9 Caver- up area (m°) 20 20 | 1,500,000 30 30
10 Dther expenses (15%) 390.6 709.2
11 Reserved (15%) 449.2 815.5
Total 3,445.00 | 6,252.4
The project costs ads up to 3,445.00 million VND or 215,500 USD for the
right bank option and 6,252.4 million VND or 390,800 USD for the left
bank option.
Table 11: key investment ratios
Left bank option Right bank option
10°VND UsD 10°VND UsD
Investment/HH 20.8 1,300 11.5 720
Investment/kW 31.3 1,955 34.4 2,150
10.2 POSSIBLE RENEWABLE ENERGY SUPPLY FOR BAI HUONG,
TAN HIEP COMMUNE, HOI AN TOWN, QUANG NAM PROVINCE
10.2.1 INTRODUCTION TO TAN HIEP COMMUNE, BAI HUONG VILLAGE

Tan Hiep Commune is in Quang Nam Province, Hoi Anh Town. The
Commune is on Cham Island about 20 km from the coast.

In the Commune are four hamlets and three of these (Bai Ong, Thon
Cam, and Bai Lang) are supplied from a diesel plant in the Commune
Centre. The fourth hamlet (Bai Huong) is supplied from a diesel plant in
the southern part, 7 Km. from the Commune Centre.
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10.2.2
10.2.21

10.2.2.2

The diesel plants are only operated from sunset and during evening.
However, the Post Office the Light House, and some households need
constant energy supply and have installed solar panels to secure daytime

energy supply.

At present, Bai Huong is supplied by 2 diesel generators with a capacity
of 12.5kW and 17kW respectively. The two diesel generators are of
Russian manufacture and old with low efficiency, delivering 6kW from 7
pm to 10 pm for lighting and entertainment (TV, radio, etc). The
consumption of electricity increases on national holidays and special
celebrations. On such days the generation is up to a capacity of 20kW®.

Records for the last few years show that the generators require 1 litre of
diesel to produce 1kWh. So, with today’s diesel price of 7,500VND per
litre, the fuel cost alone adds 7,500 VND to the electricity price.

Tan Hiep PC regulate the electricity tariff in Commune and the. The
consumer price in the Commune is 5,000 VND/kWh and Hoi An Town
add 1,000VND/kWh and the Tan Hiep PC receives 6,000VND/kWh.

The existing grid in Bai Huong is a 0.4KV on concrete columns, 458m
long, and in good condition (visual inspection only).

ELECTRICITY SUPPLY FOR BAI HUONG VILLAGE

Potential for Renewable Energy

The potential renewable energy resources on the Island is limited to wind
and solar energy. Hydro, biomass, and biogas are not available in a scale
to make a contribution.

The wind energy resources are not yet know. However, the Viethamese
Science Academy has planned a wind measurement programme that will
produce valid data in a few years, but so far no measuring equipment is
installed.

Bai Huong hamlet is located in the valley with mountainous area to the
east, to the north, and to the south. A possible site for a wind turbine
could be on top of the mountain, but the true wind resource is not known.
The only known resource is solar radiation.

Co Lao Cham Island with Bai Huong village is in the South of the Central
Region of Vietnam and that is an area known high potential for solar
energy. The solar radiation is from 150 to 170 kcal/cm?. hours of sun is
from 2,000 to 2500 per year.

Bai Huong seems very suitable for solar energy due to the level of solar
radiation, the village is densely populated, and the present electricity
tariff.

Options for Energy Supply of Bai Huong Village

For the present, the natural given circumstances for the Island and in the
surroundings of Bai Huong Village leaves only two sources of energy:
Diesel and solar. In a longer time perspective, wind energy might become

® Source: Unit of Economic, Hoi An town
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10.2.3

10.23.1
generator

a possibility, but the data available at present are not sufficient to exploit
the possible resource.

Diesel Generated Electricity: Is available at present. However, the
electricity price is high considering the low income of islanders. Thus, the
householders face difficulties paying for consumption and therefore only
use very limited amounts. At present, a household is using 50 -60
kwh/month in average, and the consumption for productive use is close
to zero. The prospective for productive use of electricity is very limited as
the tariff is a competitive disadvantage, forcing investments in electricity
consuming means of production to the main land. Even with new
investments the tariff is supposed to remain high compared to the tariff on
the main land.

Solar energy: Is an option due to the high solar radiation. The installation
is relatively simple and so is operation and maintenance. However,
utilization of solar energy comes only with high investment cost in panels
and batteries, for storing energy from day time production to evening
consumption.

Following the above, the supply option for Bai Huong Village is limited to
a combined diesel and solar system. The needed objects are:

Solar Panels.

AC-DC converter and a battery package for storing electricity from
daytime production to evening consumption.

A new diesel generator set with a total capacity to cope with
expected peak load.

TECHNICAL SOLUTION
Estimation of capacity of PV system, capacity of battery set and Diesel

Capacity of PV system

Bai Huong Village holds 90 households and assuming the MOI Standard
electricity demand, the electricity demand for the village it adds to 30,600
kWh/year (daily average of 84 kwWh/day).

With daily average solar radiation of 4 kWh/ m?day, an assumed
efficiency of a PV system 60%, and a “stand by” capacity of 20%, the
total capacity of a PV system should be some 40 kW.

Capacity of battery pack

Technical specification:

- Voltage of Batteries, V 48V

- Depth of electric discharge D = 0.65

- Efficiency of discharge/charge ha = 0.85
- Number of stored day N = 3 days

The total capacity of the battery pack will then be’ 455.3 kWh
(If 12V — 150 Ah batteries, the battery pack needs to include 252 or 256
units).

"'C =[83,850 Wh/day. x 3day.] / [48 V x 0.65 x 0.85] = 9485.3 Ah — 48V,
or C = 455.3 kWh
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Capacity of diesel generator

For the system to follow the demand following 3 consecutive days without
sun, and during peak load, a diesel generator with capacity 20 kW should
be installed.

10.2.3.2 Energy Balance
Table 1 below, show the energy balance of a combined PV and diesel
system, calculated as the relation between the daily generated electricity
during each month assuming:
. A 40 kW PV array with a system efficiency of 0.6.
A Diesel generator with 20 kW capacity
Domestic demand on a normal day is 84 kwWh/day.
Radiatio Energy Average Surplus Diesel oil (*) | Diesel cost
n from PV daily electricity (liter/day) (costs minus
Mont intensit system Electricity | (+),deficit (-) subsidy from
h y 40kWp, h | demand (kwh/day) provincial
(kwh/ o
m2day) |- 0,6 (kWh/day) government
(kwWh/day) of
1,000VND)
7500VND/lite
r
Jan 83,04 - 0,96 2,23 16,725
3.46
The yearly
Feb 4.10 984 electricity +14.4
Mar 500 120,0 | demand is + 36,0
: 340kWh
Apr 563 135,12 per +51,12
May 6.15 147,6 | household + 63,6
Jun 140,16 | Squalto + 56,16
5.84 84 kWh
Jul 6.34 152,16 per day for + 68,16
Aug c 78 138,72 | the whole + 54,72
: village.
Sep 4.98 119,52 | Reference + 35,52
Oct 3.97 95,28 | is made to -11,28 26,23 84,6
i calculation
Nov 290 69,6 s made by -14.4 33,5 251,25
Dec 62,4 | MO, -21,6 50,23 376,725
2.60
1362,0 112,19 729,3
Annual diesel cost 21,879,000
Table 1 Calculation of Electric Energy Balance and Diesel Cost

Note:

- (*) calculated with the norm is 0,43l/kWh

- In Table 2 the daily average demand for electricity is set to 84 kWh.
Table 2 shows that December is the month with the highest amount of
diesel production. However, using the present daily demand of 50
kWh/day, the diesel generators will not produce during December
(assuming that everything else is average).
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The design criterion for the system is daily average radiation intensity of
4kWh/m?. The system provides excess production during 8 months of the
year and the diesel generator only need to produce part of the demand
during November to January. Assuming load is average 84 kWh per day,

cost of diesel is 7,500 VND/litre, and generator efficiency is 0.43
litre/kWh, the annual diesel cost will be approximately 22 million VND.

10.2.4 ESTIMATED BUDGET
The investment costs for the PV system includes the costs shown in
Table 2 below
Nr. | Equipment, materials Quantity Unit Price (103 VND)
Imported PV array 40,000 Wp 80 3,200,000
2 | hovean battery 150Ah, 256 | 1,800,000 460,800
Electric controllers set
3 | (including controller and 4 | 130,000,000 520,000
inverter)
4 | Diesel Generator 20 kW 2 75,000,000 150,000
Materials (for building Svnchronou
5 | station house and y S 180 000
installing equipments)
6 | Transportation Synchrono: 120,000
7 | Installation EPC 100,000
8 | Contingencies (5%) 135,000
Total 4,865,800
Equivalent to USD (*) 304,110
54,060,000
9 | Investment per HH Or 3,380 USD

Table 2: Estimated budget for the independent PV sy

10.2.5
10.2.5.1

10.2.5.2

stem (without VAT tax)

Note: (*) Exchange rate: 16,000 VND/USD

FINANCIAL ANALYSIS

Software Used for Calculations:
FEK model, provided by Carl Bro and calculations made by VSRE

experts.
Input data
Capacity and costs

Source: Solar battery

Capacity: 40 kW

Diesel backup: 20 kW

Total Investment Cost: 302.000 USD

O&M: 1% of the total investment cost (excluding of diesel fuel cost)
Battery life time: 10 years
Battery cost: 31,500 USD/ set

Distribution Lost: 5%
Project life time: 20 years

Maximum utilization rate of the generator: 80%
Generator productivity: 80%
Maximum electricity output: 112128 kW/year
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Electricity demand

Households: 90

Electricity demand per household in 2008: 340 kWh/year/household
(Area 1 provided)

Electricity demand increasing: 8.4%/year (Area 1 provided)

With the growth in demand continuing to 2020, the generator must work
at the highest capacity and can not cope with any additional demand. So
after 2020, it is necessary to invest in new capacity to satisfy demand.

Other assumptions:

: Electricity price
The minimum electricity selling price will be 2000 Vnd/kWh and
the maximum price will be 3000 Vnd/kWh. These prices are
defined based on the fact that the current electricity price at the
local is 5000 Vnd/ kWh of which 1000 Vnd/ kWh is subsidized by
the Province of Quang Nam and on the discussion with MOI's
experts.

Other financial assumptions

Diesel cost for one kWh: 8500 Vnd/ kWh

To make the project sustainable the Project’s revenue must be
not less than the Project’'s O&M cost. It is assumed that grants for
investments are mobilized from international and domestic donors
and as grants are not repaid, these are not considered in the
financial calculations.

Base scenario

The base scenario is as the follows:

- 10% equity provided by project owner

- 90% loan with an interest rate of 7% (the same with the rate provided
by DAF)

- Grace period: 8 years

- Interest payment from the first year

- Electricity selling price is 2000 VND/KWh

- Discount rate: 10%

Grant scenarios: 90%, 80%, 70% grants

- Grants of 90%, 80% and 70% of the total investment
- Electricity price is 3000 VND/kWh

The others assumptions are as in the base scenario.

Necessary conditions

Electricity price:

The electricity price should be estimated with the following assumptions:
- 90% grant

Grant:

The grant should be estimated with the following assumptions:

- Price: 3000 VND/kWh

Equity is assumed to be paid by the local users of the service from the
system. The Equty can be paid as a contribution in money or as in kind
contribution.
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10.2.5.3

Table 1. Financial Analysis for the pilot project i

Results of Financial Analysis
Analysis of the influence of the price should be considered with both
minimum price of 2000 Vnd/kWh and maximum price of 3000 Vnd/kwWh.

Analysis of the influence of the volume is equally with the analysis of the

influence of the demand for electricity. This influence-of-demand analysis

will be considered with the two scenarios that are: 1) demand increases
25% and 2) demand decreases 25%.

At the moment, O&M cost is only given as a rough value in % of the total
investment. Therefore, it needs to analyze the influence of the O&M to
the outputs of the project. O&M cost will be varied as +/-5%.

This sensitivity analysis is only carried out for the 90% grant scenario.

n Cham Island

Indicator Base 90% 80% 70% 90% 90% 90% 90%
scenario | grant | grant | grant | grant;- | grant; grant; grant;
25% +25% 0.5% 1.5%
load load o&M Oo&M
NPV 310133 26,910 | -3,290 | -33,490| 10,308 | 71,437 |55,600 |-1,780
IRR (%) - 56% |-04% |- 2.1% 13.5% 11.1% -0.4%
Pay back | - 2023 |- - 2026 2015 2015 -
- If the grant is 90%, the price should be 2700 Vnd/kWh
- If the price is 3000 Vnd/kWh, the grant should be 81%
10.2.5.4  Conclusion
: Without a grant, the project is not feasible.
If the grant is 90% of the total investment cost and the price is
3000 Vnd/kWh, the project seems feasible. The project itself can
cover the O&M cost and pay back loans and is considered as
profitable project.
If the grant is 90%, the price should be 2700 Vnd/kWh to assure
that the project can cover O&M cost and pay back loans.
If the price is 3000 Vnd/kWh, the grant should be 81% of the total
investment cost.
Comparing with other pilot projects, this project is considered as
the most feasible project.
The subsidy of 1000 Vnd/kWh for electricity produced by diesel
has been considered.
10.2.5.5 Interpretation of results.

- Without the grant, the project is not feasible, no chance to take back
invested capital; get no fee for operation and maintenance.

- In case of the grant is 66% total invested capital and the tariff is 3,000
VND/KWh, the project is feasible. It is possible to pay fee for operation
and maintenance and refund loan;

- In case of the grant is 80% total invested capital and the tariff is 2,200
VND/kWh, it is possible to pay fee for operation and maintenance and
refund loan;

- In case of the grant is 90% total invested capital and the tariff is 1,820
VND/kWh, it is possible to pay fee for operation and maintenance and
refund loan;

- Calculated results show that the project is feasibility.
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10.2.6

10.2.7
10.2.7.1

- The subsidy 1,000 VND/liter Diesel oil is calculated in the project’s
financing analysis.

SOCIO- ECONOMIC BENEFIT

The island hamlet, Bai Huong, Tan Hiep commune, Hoi An town, Quang
Nam province is a commune with economic difficulty and harsh
environmental condition (20km far from the mainland, scared land for
cultivation, scared water for daily need, production, service, non-options
of renewable energy sources such as hydro power, wind energy, biogas).
Investment on electricity supplied by solar energy in this commune brings
to locals lots of opportunities for improving quality of their lives in term of
social-economic and cultural factors.
1. Longer duration of consumption: When the project works,
locals can consume electricity 24 hours per day instead of only
4 hours a day as present.

2. Chance of increasing electricity generation: When the project
gets into work, the average electricity consumption of
beneficiary is 340kWh/year/household in stead of 24
kWh/year/household at present.

3. Chance of using electricity with cheaper tariff: When the project
works, the tariff will be 1,820 VND/ kWh in stead of 5,000 at
present.

4. Chance of approaching to the media and improving cultural
standard:
- When the project works, electricity will be supplied 24 hours
per day, thus the locals can get the media 24 hours per day in
order to obtain update domestic and international information on
economical, cultural, political, and social aspects.
- With the constant electricity supply, communication services
such as telephone, fax and sources of wireless telegraphy
stand a chance of developing, thus, narrow the gap between
the islanders and mainlanders.
- With the uninterrupted and higher capacity electricity supply,
locals are enabling to enjoy cultural production as films, video,
performance, to organize cultural community activities.

5. Improvement of economic status: Because of the longer
duration of electricity consumption, higher quality of electricity,
the local people have more chances to use electricity to develop
their production such as preservation sea production, making
ice for fishing, making craft from sea items.

6. Environmental improvement: While the project get to work, the
environmental improvement due to avoiding dusk and smoke
from the Diesel generator is remarkable.

CONCLUSION AND RECOMMENDATION :

Conclusion:
1. Electricity supply by solar energy for Bai Huong, Tan Hiep
island commune, Hoi An town, Quang Nam province is
appropriate with the Quang Nam’s master plan for electricity
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10.2.7.2

development, which is submitted to MOI for approval.

The proposal of using solar energy to supply electricity for Bai
Huong by the PV array capacity of 40kW, with a combination of
PV, batteries, and Diesel generator 20kW, is appropriate with
the potential energy resource at locality, is feasible in term
economic and technical aspect.

Ecotourism area: The ecotourism area at Bai Bim, 2 km north
of Bai Huong, the investor asked for permission to investment in
2003. Since that year, it was three years, but none step of
implementation has been done, so the Quang Nam Provincial
Committee has postponed their permission.

Willing of the locals and local government: The locals and local
government want to get this project and be willing to collaborate
to proceed project implementation soon, so that the project
enhances their economic status (electricity used for
preservation and processing fish, the main income of the locals)
and their cultural standard (by enable them to approach media
and others cultural activities).

Recommendation:

1. This project should be granted 90% investment capital and the

tariff would be approximately 2000 VND/ kWh;

2. This project’s option with mentioned parameters should be
approved by MOI and the next steps should be allowed to be
carried out in order to meet project’s schedule.

SUMMARY OF PROPOSED HYDRO PROJECTS, A XAN AND TR’ HY.
Below is a table showing the summary of the projects prepared for the

two sites:

ltem A Xan Tr Hy

Right Left

Catchments area 20 km® 20 km® 20 km®
Average annual discharge 1.0 m’/s 1.0 m/s 1.1m’/s
Height of dam 2m 2m 3m
Length of dam 12 m 12m 8m
Design discharge 0.7 m’/s 0.7 m’/s 0.7 m’/s
Canal length 300m 1000m 200m
Water head 20m 40m 10m
Capacity 100 kW 200 kw 40 kW
Total length of power line 12 km 12 km 9 km
Total households supplied 300 300 100
Investment cost (USD) 215,500 390.800 167,700
JInvestment rate (USD/hh) 720.0 1,300 1,680
"Investment rate (USD/kW) 2,155 1,955 4,190
Petition Choose

r

A Xan two options are prepared and the one carrying considerably higher
costs compared to the less expensive option. As both A Xan and Th’ Hy

is in the same district only one of the sites can be selected.
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