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European Smart Grid Definition

“electricity networks that can intelligently
integrate the behavior and actions of all users
connected to 1t - generators, consumers and those
that do both — 1n order to efficiently deliver
sustainable, economic and secure electricity
supplies.”

Source : European Technology Platform (ETP)
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* “Smart Grids” H19a9lval naz@am manuaudamsaelvaziflumslyszuy
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System Protection & Automation 1¥iifailszlerrgage

Fuses, Breakers
Protective Relays

Reclosers,
Sectionalizers

Load Tap
Changer

Switched
Cap Banks

-

n19 s uniinna 8
z PROVINCIAL ELECTRICITY AUTHORITY



I~
AN U

* HpanNgUuDUVEIFININGINU tazma Tu Tagasa Aneddeadldeu il Taed

malushauginia
PROVINGIAI

L. ELECTRICITY AUTHORITY

QU 1 QU dgl
79989195 A91

— MIUAIUTINVOIR 15 1
— YszaAnTmnveelasaienNaeesessy
Bi-Directional Power Flow
— (Fo9dInd0N (Renewable Energy, Carbon footprint)
1 A 3
— sooud Wi, unasnaauAEnIIn (DG)
1 (Y] 9 Lﬂ' (Y]
— NUWNUMATY IMANUaU laneINy

Aamsnaanu i

— myfasunlasanyazginavesns lih

[
% =

d Q o Qv 1 =)
U dluthieangynvinaou 15na “Smart Grids” .

n19 s uniinna 9
?, PROVINCIAL ELECTRICITY AUTHORITY



Peak Load is 2x greater than off-peak...
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- Maintain a balanced system

Wind & Solar tend to
be complementary.
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mm Traditional End-to-end Utility Network Balances
Supply and Demand

Nuclear Power

Plants
Natural Gas Nl

Generatorﬂs

Transmission

Hvd Distribution
ydro power Substations

plants Customers
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Large-scale Renewables and Distributed
=z Resources Impact Supply and Demand

Unpredictably...
... Driving the Need for a Smarter Grid
Nuclear Power | I Distributed
Natural Gas _g .Plants Transmission storage
Generators &S 4 | N

Distribution
Substations

Pi-in
Electric
Vehicles

Customers

Solar Farm
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Driving Forces of Future Electricity Delivery

Aging Supply Power
Infrastructure Reliability Quality
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Electrical Infrastructure
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Infrastructures
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T&D Operations
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Data and Application Integration
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Functions of Intelligent grid

O

b8 &
)

Real-time Simulation and Contingency Analysis

Distributed Generation and Alternate Energy Sources

Self-Healing Wide-Area Protection and Islanding

Asset Management and On-Line Equipment Monitoring

Demand Response and Dynamic Pricing

Participation in Energy Markets

Shared Information — Continuously Optimizing — Intelligent Responses!
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It helps to integrate intermittent
sources of generation into the

electric power grid.

Short term load control for a large
number of end-use devices
makes 1t possible to get quick
load relief to match fluctuations
In generation.
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mm Hourly wind power variation (MW)
in Texas, USA (01 and 02 Jan 2008)
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Installed Capacity 4,541 MW
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Hourly wind power variation (MW)

in Texas, USA (03 and 04 Jan 2008)
MW MW
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Installed Capacity 4,541 MW
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Renewables Global Status Report — 2009 Update (145 countries reporting)
* Baseline — Bonn Renewables Conference 2004

Grid connected PV now 13GW — 60Q% increase ¥ /)

il
Wind now 121GW - 250% increase o
Total from all renewables now 280GW — 75% &
increase —
- Includes large increase in small hydro, geothermal, & biomass generaticn _/
Solar heating now 145 GWth — 200% increase /
Biodiesel production now 12B liters/yr — 600% I I
Increase . '

Ethanol production now 67B liters/yr — 200% increase

Annual renewables investment in new capacity now
$120B/year — 400% increase
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- CHP : Denmark Case D
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DENMARK’s PROGRESS OVER THE PAST TWO DECADES

e Small CHP (Combined Heat & Power)
e Large CHP (Combined Heat & Power)

@ e Vinc

More Decentralized System of Teday

Centralized Swh,{:ﬂln mid 19808
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DGs in Thailand

malushauginia

PROVINCIAL ELECTRICITY AUTHORITY

VSPP LAIDINLUA

Tl

INYAZLDYA ) US| US| M8y USuno
WU 5o o VIR o op TIWIIB . IWIB L.
N3UT0 N3UTa MINE® NIUT

lassms  (MW) lawsms  (MW)  lassmis (MW) lassms  (MW)

R - o o o e v saw

Tason1sfiss silazozalnii
atyangers lWwiud 20 1451 628 3449 0 0 648 4,900
aausuTauds udddlivhaan K 73 160 595 1 0 172 668
FWIIMINIABLTUDD 8 617 150 759 4 11 162 1,388
PIEY 86 3,518 1,057 5,144 76 1,527 1219 10,189

1 : ms llihdauginig 5.0, 2552

n19 s uniinna
?,% PROVINCIAL ELECTRICITY AUTHORITY Source: PEA as Dec, 2009



Virtual Power Plant
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Solar Celis Microturbines Fuel Cells

Site B

® Diesel Fueled Genset ® FuelCell
© Natural Gas Fueled Genset  Wind Turbine
© Microturbine O SolarCell

® Diesel Fueled Genset @® FuelcCell
O Natural Gas Fueled Genset s Wind Turbine
© Microturbine © Solarcell

Site Devices

PO oy ol sl SR Communication Gateway Remote Customer Site Interface
Digital Paralleling Switchgear Family of Gateway Servers Virtual Power Plant

NST Bind vPP
. ——
\ Server S — Server

Virtual Power

Generator Power LONWORKS NS oPC Plant
Controd OPC Server Data

Bridge

e Features

Electronic Engine Englne OEM
Control OPC Server Reglonal Dispatch

o = Economic Dispatch
el _‘ Remote Schedule Dispatch
" “Tl > Fuel Type Dispatch

Load Reduction Dispatch

Communications
Processor ule

Several DGs = Large Virtual Power Plant
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Demand Response

| Load Control at the Customer Level can
provide significant short term load
reduction

I A cheaper option to get load relief

Real-time
Pricing
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Smart House

Yool Erergy’s Smant Gad Consontun o snajeeng » future that
workd allow you to commancate your energy chowes to the
power grd and svtomatcally receve electre gy based on your
persona| needs

The potential benefits:

@ Lower cost of power

* Cloaror power by
* A more efficwet and reshent gad
* Inproved system reh abdity

® Increased corsonvation and energy

Plug-in Hybrid Electric Car

Yool Energy i studyng bow plug elecrc vohcles
<an store energy, 3¢t 83 bockup penerytors for homes
anxd sapplerment e gnd duarng peat hoers

Smart Meter
Real trre pncng 3 pnals create increased optons
for corpumen

Smart Appliances

Serart apglanoes contan onrboard nted pence that "talks™
to the gnd, serpes gnd condibons and sun natcally tums
dewvces on and off 33 noaded
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High-Speed Connections

Advarced sersors datriduted Brosghout the gred
and 3 hgh-spond conmarscat cos neteork te the
esfwe System together

mwm
-
\\“

Customer Choice

Cuntomers may be offered an coportursty 2o choose the thpe
and amount of energy they'd lioe to recerse with jest the clck
of 3 mouse on ther computet

100 percent green power? A rax of sources? The cheapest
prced source? In Smart God Cay, 1t could be op 10 you

Smart Thermostat

Customers can ot to wse 3 srmant thermeostat, whech can
communcate with the grd and adgust devioe setongs to help
optime kond rmanagement. Other “srmanrt dewoes ™ could
control your ar conditoner or pool pump

27



Why Electric Transportation !
Plug-in- Electric Vehicles (PEV) ?

snana N (PEV) :-
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Battery
chargel/discharge
— 86% =
— e | .

Crude oil

100% I 36% ESfc g
Crude oil Raﬂnery | vehicle 15%
100%e igg;o""e) Gas station 95%
;V g
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CO2 Emissions from Electric Vehicles

Contributing to the effort to tackle global environmental issues
by supporting the promotion of EVs with least amount of CO2 emissions.

* Amount of CO2 emissions of every 1km of each car.

= Because the electric vehicle have no CO2 emissions from the vehicle at all, the amount of
the CO2 emissions is the least.

Current FCV" | . ]7 86.8
Future FCV* |:' 58.2
Gasoline car [ | 193
Gasoline HV I | 123
Diesel | | 146
Diesel HV | 89.4
CNG _| 148
2 wm— s B
ﬁ 507‘ s 160 S50 {50 T R AT g-CO2/kg

Total CO2 emissions/km at 10-15 mode

1 6 6 1
Uasamzaisuanlasanlae (CO,) waunin
dci -V g’ W d” "\ 1
SOYWEN IZHINWLEDLNRIUTENID 3 - 4 1117
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n151359728 W Single Phase
AINNagade

Charging Time (Full Charge)

Power Supply Charging Time
220V (15A) 6.5 h

110V (15A) 13 h Single
Phase

Electricity
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N157159A@832UY Quick Charge
21namiszg lnn
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Charging Time (80% charge)

Power Supply Charging Time
3-phase 50kW 30 min.

Quick Charger Connector

fr

. BMicy W /% %

Single Phase Charging Connector

Quick Charger
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Why Smart Meter ?

Q/
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Why Smart Meter ? wS

1. ms%’uLtazﬁia%’agam{lﬁwﬂ'\l,flmmfu Real Time
2. Mysu3amuzns g ilil @l a. arzazkula
3. M3aruanuazaanisadnsatliiainnslnala

4. 11351890 NI NN LA AT ILIRINLRNIZEN LA

U

5. Nzayaamnin vl
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6. su3Tayanszua izaas wazaaiwenisunlala
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Moving Toward Smart Grids

Tomorrow:

Intergrated secure == \' T
. network combini
) central and |
‘._‘ Power
—— erd Tomorrow: Flow
1S T alue
Today: | \ntor 02
Highly -
centralised power B Fi
and little DG inal stage
Intermediate stage
Initial stage
Power
Flow
N5l #uniinia 3
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Item Principle What is What is NOT
1 Vision (1) Electricity Users First (1) Technology-Driven
(2) PEA Employees (2) Supplier-Driven
2 Target Sharing : Data, Information, Stand Alone, Selfish,
Resources Blocking, Fence, Enclosure,
Speed : Service, Response, Slow, Sluggish,
Simplicity, Active, Proactive
Security : Physical, Cyber, Optimal Susceptibility, Vulnerability
Redundancy
Suppleness : Flexibility, Elasticity Strictness, Stiffness, Rigidity
Saving : Low Cost, Cutback, Cost Redundancy, Overlap,
Reduction Expensive, High Cost
Safety : Equipment, Operator and Hazard, High Risk
Public Safety
n13 A& undina 38

?, PROVINCIAL ELECTRICITY AUTHORITY

%



Pﬂ‘?lﬂﬁﬂﬁi‘!uﬂﬁﬂ’llﬁ
Item Principle
3 Strategy
4 Implementation
& Operation
5 Professional
n13 A& undina
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Vo3 NN .

What is

Holistic Approach & Entire
Organization, Prioritization

Cross-Functional Working,
Multiple Work Processes,
Shared Data & Cooperative
Applications

Inter- and Multidiscipline,
Power Engineering & IT
Engineering &
Communication Engineering

What is NOT

Single Function, Single Work
Process, Do all at one time

Only one Group, Only one
Team, Only one Working Unit,
Only one Work Process

Only One Branch of
Engineering, Only Engineering,
Only Finance, Budget, HR, etc
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aaanvazvesszuyInihluenanves nila. (3 Ss)

® Strong : Physical Security, Electrical Stability,

Cyber Security

® Smart : Automation, Two-way Flow of Power and

Information, Adaptive, Self-Healing, Optimization

® Safe : Public, Customer, Operator, Equipment,

Environment
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Y %
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o gy !
* Tassmsasszuuguadanmsaglszezi 2 (pal.2)
— ?g3zHINAUHUMS
o 4 <
* Tasamsiainszuuaeasszazi 1,2 (CDP1,2)
— yaumad vazifegifiuilu Main Communication Backbone ¥a3 nla.
* 1a53M3 PEA Call Center 1129 (out sources)
Y %
— Tyauuar
a ¢ J d o v a [y
* TasamsszuuneniumesvarlaIsdrvsugsnorian (CBS Project)
— agszrnamsineaninlylvinsunnua luil 2554
a v J d a d a
* Tasamsfadsserianiszuugiimaniasaina (GIS) szesi 2

Y v
— 1¥9uudn

11539715 Automatic Meter Reading (AMR)

= 1F0uuda 30,000 ta3es Mdavenadn 50,000 1n3e4 Tul 2554-2555
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Smart Grid Infrastructure

T&D Operations

T&D Planning & Engi@

Systems || Main

=) s | e s

SCADA DSM
| . Dl al | : I |

Power Procurement & Market Ops IV I ]
Customer Services

MDMS |  CIS | |Call CenterrBiiiimg]
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WINND15841 Smart Grid Component n¥l9. laausiunmsezlsinana??
® T& D Operation

— nWn. Jgzuy SCADA, DMS (Distribution Management System) NAN R TUL Operations,
Planning LLA Skl Voltage and Var Control Tafludaunilereaszuy DSM (Demand
Side Management)

T&D Planning & Engineering

— ana. Yszuy System Planning, Maintenance Management (PM Module Tu ISU-SAP) 83914
5211 Asset Management (114 ISU-SAP 895211 Asset Database System)

® Distribution Management System

— nuln. Y5VV GIS (Geographic Information System), OMS (Outage Management System)
3952 VVVIT T Ihvateq aiu MWM (Mobile Workforce Management) A9
auiiumsanaigilnisi GPS uaziarga PDA Tilszisoudnszua Inihiados
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®  Customer Services

— nln. Y520V PEA Call Center (1129), CIS (Customer Information System), Billing (ISU-
SAP) 1ta2 MDMS (Metering Data Management System) UN@IUINNTAAAITSUY AMR
(Automatic Meter Reading) 1Aud 1% 1510 Tve) edauilumsaoasununiadon Tu

9 o A A 2 a Jo A A A 9y Y 9
DUINAIZADIA MU UNMIAANININDTOINT o2 Neusodoas laaesnaldnud 1 IWihnn

= Y o 3
518 ¥R Y Insamsszeze?
® Power Procurement & Market Operations

= ! A LY 1 o g 2 1
— nWn. W52V Settlements (SAP) d2uszUUdUN 83 hilianusuiluluauzil aunn
AmgNITUMSMAUAIMINGIY azlasu Inssasnegsne lihveslsemalneninszun
3 1 1 Aa
Enhance Single Buyer 111145211 Power Pool 11 lunguilszmegy 151 uagemsm
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®  Communication Infrastructure

~ 1 a Y o A A 1 A [~} Y]
— vl diTasenendaloudniuasiyon Tesiuszundeasnnugage ldimn
o o = J 1 & = !
dninaums Wi a1 Ivih veggudaruaumsne IWihng 12 e uazliszuudoas
uuv1§ae wu sz uuIng aaenaumidyyunnug 14u5ns GPRS Nazanaedod1sny
4 o 1 a 4 9,
gilnsalauauszes Inaluszuudmie uaziimes Ivlih
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ﬂ‘l/\lﬂ. N1 Smart Grid Vision

wioardwewnasn 15 Thanh avln. szuada nagnsmsvsmssans

seuu T I Tnasnvas s elsrundonn

“Smart Grid” 18 Taoisua10ms 1729320 1T s9q Tugaufiduiiuns

Az SIS O INTIZITMT Gap AN (Gap Analysis) gﬁ@ﬁﬂﬂgjmmmgm

NNANLUMTIAGINY Smart Grid (Smart Grid Road Map) #1011/

Electrical Infrastructure

“Intelligence” Infrastructure Q&

%é g ) ()
p > SR @é é &
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The Evolution of the Electric Utility System

BT _

Tranamission Lines
Carry Eleciricity
Power Planmt Long Dislances Distribution Lines
Generates Electricily BEE—a—a8g Carry Electricity

Before Smart Grid: m ?‘?g“g% ToHgee =
One-way power flow, B S = L I llﬁ Ve U

Current Status and Next step for PEA SMART GRIDs

initiative

After Smart Grid: A | |
—_— - B S— o TN
& ! =8 o= S Y 77T
Two-way power flow, E + / Sontsskomian _ \
multi-stakeholder A & ) . s ¢ siorgomer -

interactions

Adapted from EPRI Presentation by Joe Hughes

NIST Standards Workshop LY ar Apartment
April 28, 2008 “ BEE buildings
Smart-offce
Ml;dfag
2arth coen - Smari house
T AMERICAN Senerctar) [EB Pyl
qenerztar) wrih oJen-cir
ELECTRIC A2 ; ;a"%’ga:’u;-.
POWER

Seurees Twe Toonemst AEB
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PEA ACTION
® Road mapping and Feasibility Study PEA Smart Grid and AMI

Project (PEA already hire consulting service from CU)

Scope of Work for consulting service (Time frame 12 Months):

® Create Detailed Methodology for the Development of PEA Smart Grids
Roadmap and Feasibility Study

® Characterize Existing and Planned Infrastructure

® Form PEA Smart Grids Policies, Strategies and a Shared Vision
® Evaluate Gaps Between Current Positions and Vision

® Formulate PEA Smart Grids Roadmap

® Feasibility Study of PEA Smart Grid Project Phase I

® Implementation Plan of PEA AMI Pilot Project

® Feasibility Study of AMI Project Phase I

n13 A& undina
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Project Team Organization (as Proposed by CU)

Project Steering “«—

—_——_——

4 Committee \
I
|
I

v

Project Management Office (PMO) <

PMO: PEA Project Director

Project Chairman of
Power Teams IT Teams
. Organizationand [  Acceptance
Representative Representative
Management Committee

\S =/

Administration Group I Group II GIS Group III Group V Group VI Power
Team Grid Operation Team DG and EV AMI Team Procurement,
Team incl. OMS Team Market
operation,
Customer
Service,User and
Energy
Efficiency Team
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PEA’s Smart Grids Definition, Mission and Vision

* Initial PEA Smart Grids Definition

— PEA has perceived the Smart Grids as a holistic enterprise system encompassing
technology processes and services to deliver electrical power efficiently, reliably, cost
effectively and securely.

— PEA has perceived its Smart Grids initiative as an Endeavour to create a world-class
electricity delivery systems that adopts best practices and the best technology not only
to support the needs of its customers but to facilitate government policy with respect to
renewable resources, fuel efficiency and CO2 emissions. PEA intends to be at the
forefront of the transformation of the electrical delivery system in Thailand by enacting
Smart Grids integration plans and subsequently make investments in the Smart Grids.

— Inline with government policies, PEA will increase the ability of renewable resources to
produce electrical energy and will engineer distribution system changes and adopt new
modes of operation to incorporate these new resources.

“Electricity networks that intelligently integrates generators and consumers to
efficiently deliver electricity which is sufficient capacity and coverage area accessible, safe,

economic, reliable, efficient, and sustainable.”
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Some highlight IT"s related project in PEA
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FS- for SCADA/DMS improvement project (on-going project)

Substation and

Field Devices

® Basic SCADA ® Fiber Optic backbone ® SRTU or CSCS
® DMS applications with SDH ® FRTU:
® Interlink with OMS, AMR, ® UHF MARS radio ® Pole top switches

. .
Distributed Generation, and network Automatic Voltage Regulator

Geospatial Information System ® Protocol ® Capacitor bank controller

® Line recloser switch

® Inter center co-ordination ® Data concentration and
. . . . . 1 1 1
® Enterprise / corporate data distribution Communication infrastructure
applications '
n19 s uniinna 52
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Capacitor Bank

L ¥

Voltage
Regulator

System Management
Center (in operation in
Y2005)

1st Stage Area
Distribution Dispatching
Center (in operation
since Y2005)

2nd Stage Area
Distribution Dispatching
Center (Ongoing)
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DDC.2 Project (On-going Project)

— =

=

e s | e e o e
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DDC.2 —Project (SCADA End to End Testing)

|D]=m]  owvvaoo11oe ||

B 6|06 S| 7| wr
3 [LE ]
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DDC.2 —Project (RTU & UHF Radio Installation and Testing)

n19 s uniinna
?, PROVINCIAL ELECTRICITY AUTHORITY



ivintgin uIMamsnasnlaseng iiihsansazlulszme Ine
PEA’s GIS2.0-Project

Planning

Design

System

92 PEA GIS Network Configuration

Map productighEiIs

Citrix Client

‘agr
v B 8 S SOH / VPN
& = ___130-155 Mbps e
£ @ | 3 1%
: s 5 F8 9 &
; & kol a3 &
6‘& i, Ve \ S oozan ) gy VPN %
e 2 38022840 3 128 -2 M
,.éf' % i & E 100KVA] 03 20RVA 1353|ﬂon\£13551300 1284£bp Mbp:
148030300, : B ]
y SO%4
sz (
o Citrix Client So5T
I tRuere ~~.2-6Mbp: Citrix Client Offline Editin
B=s = S—
( =
e ZA 130155 Mops

\ A 26m0ps
Pt VPN @ Chents
@@’ 128 Kbpi2 Mbps (&) @

“S0TZ N So5a D Firowsl
Citrix Client @\ ke
<) u ArciMS Sorver
;@\ 5054 e
7 b Citrix Sefver
E- =1 :DI ‘
Offline Editing Database

——

014 F 18554
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PEA’s AMR Project

PEA-Customers

TOU Meter MIU
! ((!))

TOU Meter MIU

. (cg))

|

Ok = ) - [x] [2] | S sowen o s poeis €A 5= 0 el - | )R- B
s [ 7152168 10052 gonvogn i

e

=1/ E3o0 |tk
=

= Searchweb |- 7 L= 4~ @ | & choose butiors:

i || add T %]

Fiease Login

User Name:

€
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MultiDrive MultiDrive MultiDrive
Manager Manager Manager
#1 #2 #n
T ¥ T
X L 2
Central Database
Management
Server
Database Server
3 l L.
¥ ¥
Communications Communications Communications
Server Server Server
#1 #2 #n

1]
5SS

Metering Devices Metering Devices Metering Devices
LY 5 L <
User User User
Communication Network || | ” ‘ ” ‘
m—————————————— = [ =1 [ | =1
Computer Computer Computer

PEA Customers can monitor through Web

=T
=T

Won
N N
|
|
I
el ==
PEA Head Office

oy

DATABASE SERVER WEB SERVER

§
-

Firewall

Admin

HELP DESK Antivirus

Server
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T&D Operations

Operations T&D Planning & Engineering
MI%II'*‘_“"“W_I Systems || Maintenance || » oot Mamt
~. | Planning Mgmt ssetvigm

Distribution Management

Customer Services
Call Center| [Billing|
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® SMART GRIDS ‘]JCVI@T?]J

3 1 ~ 1 1 1 X
— Wlulasseszuy IWihdaunsoneudussnennudssmsvesdiouse e liszuums
119 IWlianuiuag iesne Taanmn dasansainms lauaaiee Uszvdauazgsgu sauda
(9% L]
aafTiname Co2 Mnurasse i

® SMART GRIDS
— Wumssimminn szuuﬁugm (Infrastructure) 2 ¥UUNAN
® Electrical Infrastructure
® Intelligence Infrastructure (Communication and IT) ““\03
® SMART GRIDS Key Components
— Distributed intelligence
— Broadband Communications

— Automated Control System
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* SMART GRIDS
— sossuunasiuianasau lfhuuunszaelugluuuaie

Y ! 1 s X 1 ~ a 1 ! ~ Y
— sessumavounsginsalnsesld lihaegNannsoaanedoas nanilasudoyany
seuu'ld (Smart House)

Y] 4 1 o’:d' Y] 4 Y}
— 3995UMIFouaeInsuan lEnaa1u IWH (Blectric Vehicle) luaauanss nasnu'ld
IUIUNN

— 5995UMTANADTOATHLL 2 way Responsive N1 Automatic Metering

— 5995UMIYTUINT (Integration) 1INUTLU IT @19 U093 IWH1 135U SCADA/DMS,
OMS, SAP, ERP, AMR, AMLI, etc. ..

— 5095VUINTTIUYDINMTITONADULLAE

N9l aruniina 61
?, PROVINCIAL ELECTRICITY AUTHORITY

%



gt uIMamsnasnlaseng iiihsansazlulszme Ine

IGITY AUTHORITY

unazl Juaiuves nus.)
¢ SMART GRID Issue

{ 1 < ! o ' v A 3 Y
nnnadausziuMsilasaineg ihoamses Hlumsdszaiuny
521119 Power System Resources, Control Sensors, Communication Infrastructure,
Data Integration 1482 Applications 91149 e 15z UUMIAI8aL [HUT T
v <3 ' a A v ' :
wasu i fuldednslidse@nsamiiung Tanuuursede lags tazll
1 v I~ 1 J <Y

aunmogluszauiasgiuaina wazilumsldd s Iihliauswnums

A v Y o Y Y 2 ' a o A
UImstams M3 lenasanu lWihlaunau mulineioanTes 1ag Smart

Appliances A N

110 AR, 9L35UIN Smart Grids MIETANUWT OUNINAIINAI) U IGIIUAT
9 [} /] /]
Wi lugimeail waz Tulsaeienmnu ludmsy nin. RegWannszuy i 1%
i Tnsaane Iniheeases luaaassuin 21 tiedluesdnsnieaums liusns

Y
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Next Step for Thailand Smart Grids Implementation

— Setup Working Group /Communities to exchange information
— Key Players are as follow:
® Thailand Utilities (EGAT, MEA, PEA)
¢ IPP,SPP, VSPP
System Automation Suppliers
® Automatic Metering Vendors (AMR, AMI)
ICT Providers, Suppliers
® Government Section (Ministry of energy, EPPO, DEDE)
Energy Regulatory Commission (ERC)
Financial Institutions

® Social Group (NGO)
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Preparation

Reconceptualization &
& Development
Strengthening

2560-2564
2554-2559 *

* Demand 19,932 MW "
* Program Implementation :

« Demand 13,147 MW Power & IT Integration Program

» Re-Conceptualization : Planni@1 « Human Resource : Modern
Engineering, Service Power & IT

* Setting up : Power & IT * Knowledge Management : R&D
Integration, DG Connection,  Center

Initial PEA Grid Roadmap

Realization of
SmartGrids

2565-2569

* Demand 26,330 MW 4

* AMI I

» Web-Based Energy
Management

» Advanced Distribution

Management
* [T Service/Provider

Premium Power, Automation
«EV

e TEIIATA R

?, PROVINCIAL ELECTRICITY AUTHORITY

64



malushauginia

PROVINCIAL ELECTRICITY AUTHORITY

Timeline Of PEA Smart Grids Development

e Review Traditional e Integration of

Concepts Technologies (e.g., The Beginning
e Define PEA Smart SCADA, OMS, CRM, of

Grids GIS, AMR etc) SmartGrids Era
e Set up Planning e Integration and

Criteria, Engineering Exploitation of DGs

Criteria & Service and Renewable Energy

Criteria Resources
e Conceptual Design e [arge-Scale Projects e Further Development
e Technology Selection of the PEA Smart

& Development Grids
e Field Testing
e Pilot Project e Underground

e Voltage Levelization
e SCADA Improvement/ e Reliability-Base Action
2554 2560 2565 2569
Define, Design, Testing Implementation Sustentation
| >
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Power System Automation
Renewable Energy

Smart Life

~ Smart \ N\
Grids Smart

ommunity

Electricity &
Information

Electric Vehicle
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