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iR Roles of stakeholders

National Policy Maker Kol
= Master Plan (Policy Plan) development
= Supporting policy for Smart Grid development

Regl“ator Analytical
C icat DB
= Regulatory framework cons}"r;::z::‘%:tzr:su Nt PPV
- . . . . i i Meutral forum
= Implementation guidelines and standardization recommendations i  Neol for stmulsting
cagemics a
- between
Utility » & stakeholders

Regulator

= Smart Grid development in each utility in line with 5 %
the national master plan and regulatory framework %%
% %
Vendor b
. . . . . Set
= Solution providers: EMS, integration service Protect  toinform | | Incentives &
consumer regulatory regulatory
. interests frameworks Sanework
Academics /NGO Willingness to
. g participate in pilots ‘F“o:;;\ :mo;ﬁ;ﬂt:
= RD & D collaboration . sty okt e
= Stakeholders’ awareness e @ . )
& offer compelling
produf:ts& New
Consumer Shiisii

Telecoms

0 consumer
energy
management

services  Gorce @ World Economic Forum

= (Getting involved, active demand response
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1990 0.87 1.38 0.99
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Expected Benefits

Energy Security
" G &T&D Asset Management

" Capital investment deferment

Improved System Reliability and Power Quality

" Improved SAIFI, SAIDI

" Customer choices of power quality

Energy Efficiency

" G&T&D loss reduction

" Effective DSM/Demand Response

Renewable Energy Portfolio

" Effective RE Integration with less investmenton G & T & D

" GHG emission reduction and enhanced security



Forces for Smart Grid Development
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*** World Trends toward Low Carbon Economy & Sustainable Society

Energy Security V.S. Demand Acceleration, and AEC/ASEAN Power Grid

- RE Promotion and future challenges of commercial fuel supply

" Energy Efficiency both on Supply-side and Demand-side

e ICT Application to improve productivity and services

X Integration of PEA, MEA, EGAT Smart Grid Roadmaps, and strategic plans of

related stakeholders

** Needs of Innovation for the country’s competitiveness



Ical — =" Thailand Smart Grid Master Plan

Strategies & Objectives

Power Reliability ° Improved Reliability (e.g. SAIDI, SAIFI)

Securit
4 and Quality ®* Improved Power Quality (V, F)

Competitiveness Sufficiency

Economic and Energy Sustainability

Industrial Stimulus and Efficiency

® Human Capacity Building
®* Enhanced EMS for Competitiveney mproved Utility Asset Management
® SG Technology, Product and Servicg ® Primary Energy Efficiency

Development & Export ® Microgrid Development

Int ti d Utility O ti . .
Awareness | osredonan Mty Operation Ftficiency
Interoperability and Service
® Device and ICT Upgrading for Interoperability ® Improved Quality of Services / New Services

® Accessibility and Interchangeabilit ® Work Process Efficienc
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&y s «® Thailand Smart Grid Master Plan

** The master plan of Thailand Smart Grid development (2015 - 2036)

“2* Will be used for Implementation Guidelines and Regulatory

Framework development

X Objectives, KAls, Initiatives/Activities in the master plan can be

revised in the future with response to technology leap, energy and

climate change situations
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Renewable Energy
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Green Grid Supply and Demand
Side Managements



ASSNSIINAIITU

& -~ Smart Grid Initiatives

Smart Metering

S'ﬂurd«y T1th May 2009, 20/34:02
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Maximize Information’s benefit
Ll =  Control consumer behavior
= Apply DSM Technology

= Policy Planning (tariff etc.)
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&y Smart Grid Initiatives

Centralized Power Grid Smart micro grid

Hydroelectric power plant Coal power plant Gas turbine power plant Hydroelectric power plant Coal power plant Gas turbine power plant

Distribution Transformer

0

Distribution /%$ i

Solar farm

Residential and \
Commercial Area
.\

Industrial Area i
Residential Area Wind Generator Biomass Solar farm ; E
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Commercial Area
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Power System Automation

Smart Life

Electricity &

Information

el
Smart Home

Electric Vehicle
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Faculty of ENGINEERING | Chulalongkorn University
Pillar of the Kingdom

Stage 2 Large Scale Integration

(2560-2564)

Stage 3 Optimal Stage
(2565-2569)

Stage 4 Ultimate Stage
(2570-2574)

< QO
Pilot Projects . f\)/lp;t::lzeifeistset
Smart [0 Substation Automation 198 . [ Large Scale Renewables O Self Healing Grid
. . [1 Optimized Mobile . . -
Ener [J Micro Grids [J Urban Smart Micro Grids [1 Full Automation
gy [1 Distributed Generation LAl [1 Pervasive Cyber Securit
[J Fully Substation y y
Automation
\ /
P O
Pilot Projects .
Smart [0 Advanced Metering [1 Real-time Pricing [J Wide Spread Renewables Rl Cus'Fo.mer Choice
. . . - [1 Competitive Market
Life Infrastructure [] Self Generation [J Intelligent Buildings .
. . [J Demand Side
[J  Energy Storage [0 Demand Reduction [J Smart Appliances
Management

Pilot Projects
[1 Electric Vehicles
[J Intelligent Street-lights

Development of
Renewables
Hybrids and Full EV’s

Optimized Charging
Infrastructure

Electric Vehicles as a
distributed resource (V2G
VPP)

A




Faculty of ENGINEERING | Chulalongkorn University

Pillar of the Kingdom

MEA Smart Gna Roaamapn: Focus

« SAS/DAS, SCADA-DMS
 Smart Meters @large customers for EMS

« EV-related business development and technical
impacts; with 10 charging stations

Business offi
terminel o NNEEERSE B R ., TR 00
Wireless routing method
= B L,; - =
- - Collection
gateway
Metering Metering
control collection
server server

Wire communication method
= :
& locm
- Collection
- gateway
@u




Faculty of ENGINEERING | Chulalongkorn University

Pillar of the Kingdom

GAT Smart Grid Mission & Core Values

Smart Smart DSM

Smart Generation Smart Smart SO Smart towar_ds
Planning in for Transmission on balanced Protection effective

evolving sufficiency with stability security and across wide demand
ESI and and reliability economics area response
efficiency

Core Values (SG)? : Secure, Green, and Sustainable Growth

S
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100th Anniversary of
Chula Engineering 2013
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INITIATIVES

Organizational Risk
Models Management

eﬁptlmlzed
- Asset : Condition

Management ‘

! 0&Mm i Decis.ion
Practices Making,

CIP & R&R

Demand
Response

EV QuUICK

’;i‘
CHAPTING PO

EV Support

EnergQ Storage
Management

RE Forecast
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PROPOSED CONCEPT

Supply Side

= Accommodate high penetration of RE (mainly mini-hydro and
solar PV)

® GHG emission reduction
Operation Side

= Improved reliability and power quality (voltage regulation)
with fast fault isolation and system restoration

®= Self-sustainable Microgrid during disaster (mudslide, wildfire)
Demand Side

= Pilot DSM/DR with smart metering @ government buildings
and hotels for enhanced reliability

zero energy zero emission (at least
during high water season) with some additional DER

19



EXISTING CONDITION

Normal Condition |

® Limited right of way due to the WL
conserved land |
® Challenges of voltage

regulation and energy loss




EXISTING CONDITION

Disturbance Condition
® Storm and mudslide during
rainy season, wildfire during
dry season are unavoidable!
® Hence, service interruption

occur frequently

21



Chiang Rai

Pang Ma Pha 250 kW. |

Pai 500 kW.

22 kV line (PEA) 150 km.
—— 1MW

o Mag $a Nga Dam * =
- @Mak Cham Pae - Pai
. Mae Hong Son o

@L:. PEA diesal power plani™-—-—
O Pha Bang Dam
- [ EGAT dissal power plant

| Mae Hong Son 1 1,750 kW.

| Mae Hong Son 2 500 kW.

\

22 kV line (DEDP) 130 km.
5 MW

j
Q Khun Yuam

Khun Yuam 250 kW.

201"?9 B

O Maela Luang |
' / Chiang Mai A

O MacLa Nai
a‘i and Chiang Mai Station 2
ra
O Mae Sa Riang Chiang Mai ‘.?;Kmon 3
- T

Mae Sa Riang 1,000 kW. I

3 PEA diesal power plant

|
Chom Thang [*]
- #4—— 22KV line, 150 km. !

N amw I
® Province O:Dm }—(c.'i., e
O  District O Hed
Y Village
o Diesel power plant N

—.—. 22 kV distribution line

Tsalwhudad usaaniindenuas Rawiaidasdan
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ZONE 3 ‘
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MHS OUTLOOKS

National Smart Grid Pilot Projects
Zone 1: Pai Smart City
Zone 2: Mae Hong Son Integrated RD & D

Zone 3: Mae Sa Rieng Microgrid by PEA

23



RS Conclusion
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*%* Thailand have already has a Master Plan for Smart Grid Development
(2015 - 2036).

** The three main utilities (PEA, MEA, EGAT) have already been taken on

some Smart Grid initiatives.

** A few Smart Grid pilot projects in Thailand will be taken place soon,
including Pattaya, Kood & Hmark Islands, Mae Sarieng & Mae Hong

Son cities.



Conclusion

Solution to
energy
“trilemma”

Energy Security
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