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ABSTRACT

The purposes of this study are firstly to investigate the power systems in the
Central-1 and Northern regions of the Lao PDR in corresponding to the 115 kV
transmission system development plan of Electricite du Laos (EDL) during the period
2010-2020 to specify the additional transmission line projects implemented to satisfy
the N-1 contingency criterion, and secondly to justify the economic viability of the
system reinforcement with such additional projects facilitating the improvement of the
quality and reliability of such regional networks.

In the investigation, the steady-state power flow analysis and transmission
system reliability assessment for Laos’ power systems at the peak demand conditions
for the planning years were conducted. Also, in the system reliability assessment, the
improvements of system loss saving, Energy Not Supplied (ENS), System Average
Interruption Frequency Index (SAIFI), and System Average Interruption Duration
Index (SAIDI) after reinforcing the systems with each of the additional projects were
attained.

Additionally, in the economic evaluation of each additional project during the
corresponding period, the calculations of the Benefit Cost ratios (B/C ratios) and
Economic Internal Rates of Return (EIRRs) on account of the system reliability
improvement were performed in corresponding to the interest rates of the World
Bank’s loan of 2.5%, 5%, 7.5%, 10% and 12.5%, and the 20%, 40%, 60%, 80% and
100% of the avoided outage cost of 2,042 US$/MWh-yr. Importantly, the
economically viable projects and their economic viability scenarios; on which the
EIRRs, and B/C ratios were greater than the corresponding interest rates of the World
Bank’s loan, and 1.0, respectively, were also identified.
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In power flow analysis, nine (9) additional transmission line projects of use in
reinforcing Laos’ power systems for the planning years were specified. Nevertheless,
in the justification from the economic evaluation, only four (4) projects tended to be
economically viable. These four projects are as follows:

(Project 2) 115 kV Phonetong - Udonthani 2 transmission line of SCST 240
mm? ACSR conductor per phase with a distance of approximately 78 km, and its cost
of US$ 5,436,316;

(Project 3) 115 kV Pakxan - Bungkan transmission line of SCST 240 mm? ACSR
conductor per phase with a distance of approximately 11 km, and its cost of US$
765,173;

(Project 6) 115 kV Udomxai - Namo transmission line of SCST 240 mm? ACSR
conductor per phase with a distance of approximately 43 km, and its cost of US$
3,508,465;

(Project 9) 115 kV Vangvieng - Phoukoun transmission line of SCST 240 mm?
ACSR conductor per phase with a distance of approximately 72 km, and its cost of
US$ 5,939,757;

Indeed, the viability scenarios of the four additional viable projects are of use in
guiding grid planers to make reasonable suggestions to select the projects to be
implemented.

Firstly, all of these projects can be implemented as the interest rates of the World
Bank’s loan of 2.5% or less at the 60% of the avoided outage cost; or the interest rates
of 5% or less at the 100% of the cost.

Secondly, only the projects 9, 2, and 3 can be implemented as the interest rates of
2.5%, 5% and 7.5% at the 30%, 60%, and 85% of the cost, respectively.

Thirdly, only the projects 9 and 2 can be implemented as the interest rates of
2.5%, 5%, 7.5%, 10% and 12.5% at the 20%, 35%, 55%, 75%, and 95% of the cost,
respectively.

Eventually, only the project 9 can be implemented as the interest rates of 7.5%,
10%, and 12.5% at the 20%, 30%, and 50% of the cost, respectively. Namely, it can
be realized that only the project 9 is the most likely to be implemented at the higher
interest rates of the World Bank’s loan (12.5%) and the less avoided outage cost (20%
of 2,042 US$/MWh-yr).



