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Vietnam has fundamental advantages to implement the wind power project. Because of being sur-
rounded by sea areas, wind power projects in Vietnam have a promise future. However, implement-
ing an ecotechnic analysis of a wind power project has a fairly challenge because of seasonal change
as well as input data’s fluctuation. The paper presented a method based on Matlab programming
utilized for ecotechnic analysis the wind power projects. The math diagram built with the consider-
ation of all input data’s changing will be shown to make the ecotechnic analysis easier and faster.
The results deducted from Matlab programming will be compared with ones made by expertise
method. The conclusion about advantages of method is pointed out to help project managers have
another choice in making ecotechnic analysis of wind power project.

Viét Nam c6 nhirng thudn loi co ban aé thue thu cdc du an dién gio. Do dac diém dia Iy, bao quanh
béi khd nhiéu céc ving bién, cac duw an dién gio cua Viét Nam co tinh kha thi va mot tirong lai day
hita hen. Tuy vdy, thyec thi cac phan tich kinh 1é kj thudt ciia mét du an dién 8i0 ¢0 thach thirc khong
nhé boi nhitng thay doi ciia yéu té mia ciing nhir nhitng thay déi ciia cdc yéu té dau vao. Bai bdo
8101 thiéu mgt phwong phdp dwa vao quda trinh ldp trinh trén Matlab, ing dung dé phan tich kinh té
ky thudt cdac dy an dién gi6. Luu do thudt todn dwoe xdy dung co xem xét dén s thay doi ciia cdc
Yéu té dau vao sé gitip qud trinh phén tich nhanh hon va dé dang hon. Cac két qua thu dirgc sé ¢ durgc
50 sanh voi cac két qua dwoc tién hanh theo phiong phdp chuyén gia. Két ludn vé nhiing wu diém
cua phirong phap ciing dwgc duwa ra de giup cdc nha quadn Iy cdc dw an dién gio co dwoc lya chon
nita trong tién hanh phdn tich kinh té ky thudt cdac du dn dién gio.
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1. Wind power projects in Vietnam:
general introduction, opportunities and
challenges

In world wide, wind power reach very amazing capacity by
the end of 2015. The worldwide wind capacity reached
392°927 MW by the end of June 2015, out of which 21°678
MW were added in the first six months of 2015 [2]. The
total capacity of wind power in the world is shown in figure
1.

In Vietnam, however, wind power and wind power projects
still get great challenges in comparing with fossil energy
because of high investment. Going in parallel with the new
achievements of modern technology, the price of one kWh
wind energy is dramatically decreased. The detail shown in
figure 2 brings a bright future for wind power project in
Vietnam.
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Figure 1: Total capacity of wind power from 2011 to 2015
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Figure 2: Trend of wind energy’s cost [1]

Many provinces in Vietnam have rich wind power re-
sources. Because of their advanced geological characters
the potential of wind energy in Vietnam was estimated
about 513,360 MW, equivalent to approximately six times
higher than the predicted capacity of the electricity sector
by 2020. The most promising areas for wind energy devel-
opment are located in coastal and highland areas in the
south-centre and southern parts of Vietnam. The World
Bank’s study also estimated of about 8.6% of the total land
area of Vietnam to have the wind resources from “high” to
“very high” potential for the development of large wind en-
ergy turbine (wind speed > 7m/s) [7].

For instance, in QuangBinh province, the measurements of
wind velocity and wind distribution at the height of 80m
show that it is definitely able to build an area of wind gen-
erators. However, making an investment in wind power
project needs a careful analysis both in technical matter and
in economic considerations.
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Figure 4: The distribution and direction of wind
at 80m [5].

Investment in wind energy is found in both off-grid and on-
grid projects throughout Vietnam. Off-grid wind power
projects have been implemented recently in some prov-
inces. These projects are scattered and are on a scale of 20
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kW or smaller. Wind projects that were implemented pre-
viously are no longer in operation due to equipment lon-
gevity or lack of maintenance [7].

On-grid wind power projects are new in Vietnam. Grid-
connected projects are concentrated in southern coastal ar-
eas especially Binh Thuan and Ninh Thuan provinces. By
2010 there were 37 wind field projects in this area. They
belong to 31 investors and are at different investment
stages of development with a total registered capacity of
3,837 MW. There is one project in first phase operation
(7.5 MW), 2 projects at the technical design stage, and 12
projects that are completing feasibility study reports [7].

The main obstacle for investment in wind power is the elec-
tricity purchasing price. Beside this issue, another matter is
the right calculation of investment for long energy trans-
mission from wind station. The introduction of Matlab ap-
plication on analysis the investment is shown below.

2. Matlab application on ecotechnic
analysis the wind power project

2.1 Basic concepts and math diagrams

2.1.1 Mathematic basic utilized in forming the cost
function

An energy project needs to determine the recovering time.
As usual, an assumption of cost function is presented by
equation (1) [1].

Z=(a, +a,)K+Y,, (1)

a,p-the operation factor;
ai.-standard recovery factor.
K-Annual cost

Whereas:
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AA-Power losses when wind power is transmitted
for long distance.
More detail, Z can be also expressed by equation (2):

2 2
Z =(avh +am)Cddm0£+C(PU;er§£ (2)

The equation above show the relation of Z=f(U,S.) Simi-
larly, a cost function of Investment and its impact factors
could be built to make an ecotechnic analysis of a wind
project. The detail will be shown in 2.2.2.

2.1.2 Block diagram

To solve the cost function Z for finding the optimal value,
many solutions can be applied. One of this is a method uti-
lizing Matlab programming with maths diagram shown in
figure 5.

2.2 The results

2.2.1 Results from calculating the cost function

Utilizing the above maths diagram, programming in
Matlab, curves shown in figure 6 and 7 are formed to help
the finding of Z function’s optimal value. The detail of cal-
culation corresponding to some type of conductors is pre-
sented in table 1.

Table 1: Some results of Z calculation

Type Annual cost function Z = f(U?), (10° VND)
6kV 10KV 22kV 35kV
AC70 4744683 20912,15 9.070,23  7.204,83
AC95  39.741,99  20.190,12 11.464,50  10.089,99
AC24  39.960,928 32.221,64 28.767,75 28.223,67
0 8 4 8
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Figure 5. Maths diagram presented the calculation for optimal value of Cost function Z
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Figure 6: Results corresponding to different type of
conductor 2.2.2 Comparison of results calculated from soft ware
and from expertise method
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Utilizing the maths diagram in figure 5 and the same input

parameters of expertise method, the detail calculation of

two methods is shown in table 3 (Quang Ninh) and in table
4 (Le Thuy).

There is a slight difference between two methods (10,48-
10,58) and (11,18-11,09). The difference is under 1% and
can be accepted some cases.

Table 2. Ecotechnic analysis the wind project in Quang Ninh

. uang Ninh
T Parameter Unit Expertise Qg Matlab utilized

1 Type of wind Generator MW 2 2
Total capacity MW 30 30

3 Rated investment USD/kW 2.150 2.150
- Equipment USD/kW 1.450 1.450
- Installation cost USD/kW 800 800

4  Maintenance (USD/MWh) 30 30

5 Annual generating Capacity (MWh/year) 73.649 73.580

6 Age years 20 20

7  Price centUS$/kWh 10,58 10,48

Table 3: Ecotechnic analysis the wind project in Le Thuy
TT Parameter Unit - Le Thuy —
Expertise Matlab utilized

1 Type of wind Generator MW 2 2
Total capacity MW 30 30

3 Rated investment USD/kW 2.150 2.150
- Equipment USD/kW 1.450 1.450
- Installation cost USD/kW 800 800

4  Maintenance (USD/MWh) 30 30

5 Annual generating Capacity (MWh/year) 72.270 72.330

6 Age years 20 20

7  Price centUS$/kWh 11,18 11,09

3. Conclusion

Base on the above calculations, Matlab utilizing method in
making ecotechnic analysis proved its self effectiveness. In
some cases, that cannot determine or implement expertise
method, using Matlab is a smart alternative.

Even a slight error can be get, but Matlab utilizing method
has a great advantage of fast computing, reliable result. It
also has a flexible calculation, any when an input parame-
ter is changed, the calculation procedure could be done
without any requirements;

In the beginning stage of ecotechnic analysis of a wind pro-
ject, using the method is a good recommendation that give
project manager have a general review about the economi-
cal effectiveness of the project.
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