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Who we are

A consortium of 5
universities led by
KMUTT with aim to
enable high profile
Master and Doctoral
researchers through
the research and
profession based
higher education.

Established in 1998,
later (2000) as the
Center of Excellence
on Energy Technology
and Environment
supported by ADB,
EPPO and OHEC-
Ministry of Education



Types of renewable energy potentials

Resource Technical Economic Market
Potential Potential Potential 7 Potential

A * Policy implementation
or energy project and impacts

* Regulatory limits
* |nvestor response

performance

Source: “Estimating Renewable Energy Economic Potential in the United States:

Methodology and Initial Results.” Golden, CO: National Renewable Energy Laborat
ory. NREL/TP-6A20-64503.



Technical potential



Methodology

(O

Selected area

100 sub-districts
from 7,424 by using
Yamane’s approach

Roof measurement
Estimated the roof
area by using
Google Earth Pro
and GIS

©

Screening the roof area

Using GIS to
estimate the
unsuitable area
(covered by trees,
steep slope)

Total suitable rooftop

Assess the total
suitable rooftop
area of Thailand

Population density

The relationship
between population
and roof area is
analyzed by linear
regression

Maximum
potential

Using System
Advisor Model
(SAM)

¢

4 5

Final

it




Sample size

N Yamane’s formula
— At 90% confidence level
’ 1 — 100 sub-districts will be randomly

1 + N e 2 selected from the total 7,424 sub-districts

n is number of samples
N is total populations
e is the the confidence level
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Total Thailand area = 513,120 km?
77 Provinces

928 Districts

7,424 Sub-districts

25,233,077 Registered households | - rcgy 33,573,742 au
65,931,550 Persons
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Department of Provincial Administration (DOPA).



Roof area measurement
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Add building polygons
and create the optimum
bounding boxes

Convert all building boxes
to line figure, create

object ID and separate Calculate the azimuth of

them by the vertices each line and create the
azimuth attributes of each
Select the shortest length bun_(émg byjomlﬂgi the
and create two points along attributes at each location
each line then calculate the
the starting coordination Use the GIS program to
; calculate the azimuth of
points
each roof

Identify lower points then

insert a line between

them by using point-to- Determine the azimuths of

path tool the roof plane by using
Python programming below

df_tmp['Azimuth_Roof"]
df_tmp['Azimuth_Roof']
df_tmp['Azimuth_Roof"]

np.where( (df_tmp.AZIMUTH <= 90.5) , 270+df_tmp.AZIMUTH, df_tmp.AZIMUTH)
np.where( (df_tmp.AZIMUTH >= 269.5) , 90+df_tmp.Azimuth_Roof, df_tmp.Azimuth_Roof)
np.where( (df_tmp.Azimuth_Roof == 360) , df_tmp.Azimuth_Roof - 360, df_tmp.Azimuth_Roof)



Screening for suitable roof areas

337.5° 22.5°

292.5°

247.5°

202.5° 157.5°

Nine azimuth classifications Rooftop azimuths included in final
suitable planes data set

Source: Rooftop Solar Photovoltaic Technical Potential in the United States: A Detailed Assessment, NREL, Jan. 2016



Results



Roof area of Pom Prab sub-district
Bangkok City

Roof Area of Nong Bua Ban
sub-district
Chaiyapoom City




Random selection of 100 samples
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Source: Preliminary result for stakeholder review: Thailand Grid Renewable Integration Assessment (IEA, 2018)



25 sub-districts with population density

more than 600 people/sq.km.

FomPray  n—— ] 73
SanChaophoSuz  ———— 7 778
Walommand  ee— 20 645
BanPhanThom  ee— 15 250
WatPhraVarai  eo— 11754

WaThaPfra e 10,095

KlongToey e 9 555

WorgSawan e 7 660

ChongNonSi w7337

KlongChan e 6669

Banpakok w5495
Nuanchan w5424
ThaChalom mesm 4939
ThaWang mmm 4519
RaminTra mem 3796
Bangkafi mm 3,154
DokMai wm 3,093
OrNgern mm 2671
SamWdlest m 2255
ThaSala m 1809
BanKlong w 1,561
Sansap m 1,259
Sanklang w 1,050
lamPziMat w 929
Donkrabueang n 661

Population density = 600 people/sg.km.
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population density
Less than 600 people/sq.km.
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Roof area vs. population
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The fitted line plot shows the relationship between the roof area and population where
population density 2 600 persons/sq. km.

Estimated roof area = (20.758 x population) + 239,331




Roof area vs. Population
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The fitted line plot shows the relationship between the roof area and population where
population density < 600 persons/sq. km.

Estimated roof area = (32.414 x population) + 39,370




Range of Roof Area
B < 15 sq.km.
B 15-30 sg.km.

30 - 45 sq.km.
[ 45 - 60 sq.km.
B > 60 sq.km.
037575 150 225
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Source: Preliminary result for stakeholder review: Thailand Grid Ri Integration

The total suitable roof area for PV installation in the whole
country was estimated to be 2,383 km?2.

Bangkok has the most suitable roof area of
about 158.82 km?.

Bangkok,

Nakhon Ratchasima,

Ubon Ratchathani and

Khon Khaen

were estimated to have the greatest

roof-top surface area available for PV installations.

(IEA, 2018)

The total gross maximum technical rooftop potential is estimated at 2 383 km®. Even if only 10%
of this potential were used, over 38 gigawatts (GW) of distributed solar PV could be installed,
more than the current peak demand of the Thai power system. This analysis thus indicates that
rooftop area is not a relevant constraint for the buildout of DPV in Thailand. However, other
constraints, in particular, the technical ability of the distribution grid to host large amounts of
solar PV, may lead to a lower potential estimate.



Economic potential
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Cost/Benefit ¢
omponents ca
me from literat
ure review and
stakeholder int
erview

All assumption
S were selecte
d based on cu
rrent PDP/AE
DP or utilities’
report/website



18
From % market share to maximum PV capacity (MW)

* % of customers who willing to install rooftop
PV

ol ¢ % Market share x total number of customers

of solar
customers

 Total PV installed capacity (MW) = PV
Installed capacity x Total number of solar

installed customers
capacity

* Note: Res and SGS =5 kW, MGS = 100 kW, LGS = 1,000 kW
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Together

Thailand Renewable
Grid Integration Assessment

https://webstore.iea.org/partner-country-series-thailand-re

newable-qgrid-integration-assessment



https://webstore.iea.org/partner-country-series-thailand-renewable-grid-integration-assessment
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