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ASEAN Largest Wind Farm

Malaysia hopes for major breakthrough on Laos, Thailand,
Malaysia and Singapore Power Integration Project (LTMS-PIP)

IEA signs deal for largest Asean wind farm in south Laos

ITTHICTAN

THE SUNDAY NATION
VIENTIANE ".l,
THAI renewable company Impact
Energy Asia ([EA} plans to build the
largestwind farm in Asean - and gen-
erate GO0 megawatts on $00,000 rai
in southern Laos - under an agree
ment signed by the Lae government
and the company on Fridav.

“Called Monsoon Wind Farm, the
US81.5 billion [Bt30 billion] farm
will belocated nearthe Mekong River
across from Ubon Ratehathani,” said
Woramaol Khamkamst, whoheads the
firm.

The accord was signed by Laos'
Deputy Minister for Investment and
Planning v Khamn:
and IEA director Para
uty Ministerfor Energyand
Vilaphon Veelawong and

Private and confidential

Rujikorn Saengchan also artended
the signing.

Woramol said: "We are encour-
aged by the support from the Lao and
Thai governments.” )

The wind project will be turmed
overtothe Laogovernment after a 25-
FEAT COTIDESSINN.

The wind farm covers two dis-
tricts: Dak Cheung in Sekong
province and Sanxay in Attapeu
provinee, The governorof Attapen Dr
Nam Viyaked also witnessed thesign-
Ing.

“T\-'IunswnWindisduﬂlodelive*riu

ayload in 2019, It will be built on
Emd where +,000 people live in gix
seartered villages.

“Thewind farmdoes notencroach
on arable land or harm the environ-
ment,” an TEA engineer said. “It will
not disrupt the lives crl'?'upll:.'

About 95 per cent of the power is
expected to be sold to Asean markots,

mainly to Thailand and buyers bor-
denngthe Mekong, The project isalso
critical to Thailand's energy needs,

“In the next 10 years, local pro-
duction of natural gas and LNG will
be depleted and much of our LNG
needs will have to be imported to
replace local demand,” TEA executive
Somboon Lertsuwannaroj said,

The project will also play akeyrole
inthe Ascan Power Grid Policy to sell
power from Laos via Thai and
Malaysia grids to Singapore, which
has prﬁ]nﬂl to buy L power to assist
one of the poorer members in the
group.

“It iz only prudent that we rely on
ourselves and a sister nation such as
Lags, with which we share a common
language, culture and historical ties,”
Somboon said. “After all, Laos, with
its Lan Chang [million elephants]
culture is truly a twin of our Lan Na
[million ricefields ]| hentage”

WIND ENERGY

IES, Denmark’s Vestas join for largest wind farm to
provide low-cost energy

(D) Ads by Google » Wind Farm » Wind Energy » Farm Energy » Energy

THE NATION May 25, 2016 1-:00 am

THAILAND-BASED energy developer Impact Electrons Siam Co Ltd (IES) has selected Danish-
based wind turbine manufacturer Vestas as preferred technology/EPC partner to develop a 600
MW wind project in southern Laos.

The project, which can be completed in 2020, is set to become the largest wind farm in Asean. The signing
ceremony of the memorandum of understanding is expected to be held at the Danish Ambassador's residence
in Bangkok next month.
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Key Highlights

“Monsoon Wind Project has strong belief to deliver the clean energy with the competitive tariff to those conventional fuel in
order to spread the implementation of sustainable renewable energy project to all around the region”

Aunziovae (as conws3931 (“PDA”) approved by Laos

We signed the PDA , through our wholly owned subsidiary called IEA, with the
Government of Laos in August 2015 to exclusively developed a 600MW wind energy

vestas® project in Sekong and Attapeu province

N
4
@ l Nz30 W I WAzIs v First Wind Energy Project Development Agreement

Monsoon Wind Lao

KASIKORNTHAI . . .

N v' Connecting ASEAN Power Grid and Transportation

ADB e — IFc L’;;‘;’:‘;ﬁ(‘__’:r:'om“m Our newly build 230kV dedicated transmission line can considerably support and
DNV-GL WORLD BANK GROUP extension and be part of the ASEAN Power Grid, the new build and improvement of

access road is open the new transportation path within Thailand, Laos, Vietham

/ & . & drie y_ - . .o . .
3 fr=oymedopimis il B < v' Improving living quality and infrastructure
innogreen e C _
Not only the access to the electricity but transportation, job opportunity, local
economic, health quality, education and welfare shall be improved

v' ADB and IFC indicate its strong support
We have received the preliminary support letter indicate the debt financing of about
USD 1.05 billion

v' Tackling with the Paris Agreement

The Project can deliver the clean energy which create a carbon saving of over 20m
tCO2 over the project life

v' Building the bridge to unlock a huge potential of
small hydro

We have identified a huge potential of over 1,000MW small hydro projects located
spread surrounding the project area which considerably a single project is not
feasible to bear the grid connection cost. Our 230kV T/L can help bridging and unlock
this hydro capacity

v" LTMS Potential

Potential to participate in the Laos-Thailand-Malaysia-Singapore Power Integration Process

Private and confidential 3



Project at a glance

“First of its kind wind energy that executed Project Development Agreement with GOL”

Project Company
Project Cost
Installed Capacity
Location

Area

Potential Offtakers

EPC

Lender
FA
TA

Grid Connection

Concession Period

Targeted FCD
Construction Period

Targeted SCOD

Monsoon Wind Farm Project
Approximately USD1.5 billion

600 MW

Sekong and Attapeu provinces, Lao PDR

= 68,000 ha granted under PDA

= Actual use, including project facility and transmission line,
is estimated to be 400 - 625 ha (subject to wind turbine
model)

Thailand and ASEAN countries

Vestas

In shortlisted
Kasikorn Bank
DNV GL

= 230 kV transmission line from Project’s internal substation
to Ban Lak 25 Substation, Pakse District, Lao PDR

= 500 kV transmission line from Pakse to Ubon Ratchathani
3 Substation, Thailand

25 years from COD
2017
Estimated 42 months

2020

Private and confidential
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Optimized the Site Selection

Site has been technically determine and search through out the whole country with wind measuring start since July 2012

Wind Resource Measurement

= DNV GL was engaged to identify the potential wind farm sites in the whole

11 T
country of Laos in 2011. The best wind area selected
7
= The site identification has involved estimation of the wind resource based from the WhOle cou ntry StUdy
on mesoscale and microscale wind speed modeling. The estimated wind -
resource was then combined with various constraints including:

w1 6L Garrad Hassan

= Proximity to transmission line

= Potential site access based on proximity to existing roads
= Land use and not in national protected area

= Site capacity

= Expected high wind resource

= Terrain complexity

= Project area is among the potential locations that have been selected as
preferred sites around the whole Laos country.

= 100 m height wind monitoring mast was installed by DNV GL in order to
measure the wind resource at the Project site since July 2012.The mast
installation is compliance with IEC 61400-12 standard.

= The long term wind assessment was conducted by using measured wind
data since 2012 together with various reference stations from MERRA,
ERA-Interim databases and DNV GL'’s Virtual Met Data.

= According to DNV_GL’'s assessment, the average extrapolated long-
term mean wind speed at 139 m height is at 6.3 m/s.

= |ESis installing 2 additional 140 m height wind masts in the Project area
and targeted to start measuring wind resource in end of June 2016.

Private and confidential 5




Infusing Wind Electrons to ASEAN Grid

The Project will build the new 230kV from Pakse Substation to the site and that is located
50km from the Vietnam - Laos cross border
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Stabilized Crossed Border Grid

Complimentary between wind energy production and hydro energy production improve a grid supply stability cross country

Trend of Average Rainfall and Wind Speed at Site Location

“Energy diversification for stable annual generation from Lao PDR”
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- Rainfall Level in Sekong (2009-2013) Site’s Long Term Wind Speed

Balance of Wind and Hydro Power Project

= According to the nature of resource availability, hydro power projects operate at its most effective capacity in the rainy season; on the
other hand, wind power projects operate at its most effective capacity in dry season.

= Since Lao PDR relies mainly on electricity that generates from hydro power, the increase of electricity generated from wind project would
enhance the total energy generation to be stable throughout the year.

. . . Source: Average Long Term Wind Speed at Site from DNV GL, Rainfall Level in Sekong from
Private and confidential Department of Meteorology and hydrology Lao PDR 7
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