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ABSTRACT

The Thailand’s Smart Grid Roadmap outline is published for the purpose of
electrical system development in Thailand by studying and adapting the 'Smart Grid'
system used in other countries. This development is essential due to Thailand's possible
increase of electricity consumption and therefore, there is a need for better electrical

supply management
The system, which will be used, is called the 'Smart Grid' allows for more

throughout electrical circulation. Furthermore, there will also be installments of the
'Smart Meter' which assists consumers in tracking electricity usage as well as sending
precise and accurate feedbacks to electricity producers for more proficient electric

management.
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Guide for Control of Small (100 kVA to 5 MVA)
Hydroelectric Power Plants

1 | IEEE 1020-2011

Guide for the Functional Specification of
2 | IEEE 1031-2011
Transmission Static Var Compensators

Guide for the Design, Construction, and Operation
3 | IEEE 1127-1998 of Electric Power Substations for Community
Acceptance and Environmental Compatibility

Guide for Electric Power Distribution Reliability
4 | IEEE 1366-2012 -
ndices

Standard for Testing and Performance for Optical
5 | IEEE 1138-2009 Ground Wire (OPGW) for Use on Electric Utility

Power Lines

Recommended Practice for the Transfer of Power
| Quality Data R
Standard for All-Dielectric Self-Supporting Fiber
| Optic Cable

6 | IEEE 1159.3-2003

7 | IEEE 1222-2003

Standard for Interrupter Switches for Alternating
| Current Rated Above-1000 Volts

8 | IEEE 1247-2005
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IEEE 1250-1995

Recommended Practice for Measurement and
Limits of Voltage Fluctuations and Associated Light
Flicker on AC Power Systems

10

IEEE 1250-2011

Guide for Identifying and Improving Voltage Quality
in Power Systems

d

IEEE 1325-1996

Recommended Practice for Reporting Field Failure
Dala for Power Circuit Breakers

12

IEEE 1379-2000

Recommended Practice for Data Communications
Between Remote Terminal Units and Intelligent

Electronic Devices in a Substation

15

IEEE 1402-2000

Guide for Electric Power Substation Physical and
Electronic Security

14

IEEE 1409-2012

Guide for the Application of Power Electronics for
Power Quality Improvement on Distribution
Systems Rated 1 kV Through 38 kv

15

IEEE 1453-2004

Recommended Practice for Measurement and
Limits of Voltage Fluctuations and Associated Light
Flicker on AC Power Systems

16

IEEE 1459-2010

Standard Definitions for the Measurement of
Electric Power Quantities under Sinusoidal Non-

Sinusoidal Balanced or Unbalanced Conditions

17

IEEE 1471-2000

Recommended Practice for Architectural

Description for Software- Intensive Systems

18

IEEE 1547-2003

Standard for Interconnecting Distributed Resources

with Electric Power Systems

19

20

IEEE 1547.1-2005

Standard Conformance Test Procedures for
Equipment Interconnecting Distributed Resources

with Electric Power Systems

IEEE 1547.2-2008

Application Guide for IEEE Std 1547, IEEE Standard
for Interconnecting Distributed Resources with

Electric Power Systemns

21

IEEE'1547.3-2007

Guide For Monitoring, Information Exchange, and

' Control of Distributed Resources Interconnected

| With Electric Power Systems
|
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22

IEEE 1547.4-2011

Guide for Design, Operation, and Integration of
Distributed Resource Island Systems with Electric

Power Systems

23

IEEE 1547.6-2011

Recommended Practice For Interconnecting
Distributed Resources With Electric Power Systems
Distribution Secondary Networks

24

IEEE 1590-2009

Recommended Practice for the Electrical
Protection of Communication Facilities Serving
Electric Supply Locations Using Optical Fiber
Systems

25

IEEE 1591.1-2012

Standard for Testing and Performance of Hardware
for Optical Groundwire (OPGW)

26

IEEE 1591.3-2011

Standard for Qualifying Hardware for Helically-
Applied Fiber Optic Cable Systems (WRAP Cable)

2y

IEEE 1615-2007

1646-2004

28

IEEE 1675-2008

Standard Communication Delivery Time
Performance Requirements for Electric Power

Substation Automation

29

IEEE 1686-2007

Standard for Broadband over Power Line Hardware

30

IEEE 1701-2011

Standard for Substation Intelligent Electronic
Devices (IEDs) Cyber Security Capabilities

31

IEEE 1702-2011

Standard for Optical Port Communication Protocol
to Complement the Utility Industry End Device
Data Tables

32

IEEE 1703-2012

Standard for Telephone Modem Communication
Protocol to Complement the Utility Industry End
Device Data Tables

35

IEEE 1711-2010

Standard for Local Area Network/Wide Area
Network (LAN/WAN) Node Communication Protocol

|
' to Complement the Utility Industry End Device

| Data Tables

34

IEEE 1775-2010

" Trial Use Standard for a Cryptographic Protocol for

| Cyber Seaurity of Substation Serial Links
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35

IEEE 1808-2011

Standard for Powerline Communication Equipment
- Electromagnetic Compatibility (EMC)

Requirements - Testing and Measurement Methods

36

IEEE 1815-2010

Guide for Collecting and Managing Transmission
Line Inspection and Maintenance Data

37

IEEE 1901-2010

Standard for Electric Power Systems
Communications - Distributed Network Protocol
(DNP3)

38

IEEE 2030-2011

Standard for Broadband over Power Line Networks:
Medium Access Control and Physical Layer

Specifications

59

IEEE 367-1996

Guide for Smart Grid Interoperability of Energy
Technology and Information Technology Operation
with the Electric Power System (EPS), and End-Use
Applications and Loads

40

IEEE 487-2007

Recommended Practice for Determining the Electric
Power Station Ground Potential Rise and Induced
Voltage From a Power Fault

41

IEEE 644-1994

Recommended Practice for the Protection of Wire-
Line Communication Facilities Serving Electric
Supply Stations

42

IEEE 656-1992

Standard Procedures for Measurement of Power
Frequency Electric and Magnetic Fields from AC

Power Lines

43

IEEE 80-2000

Standard for the Measurement of Audible Noise

from Overhead Transmission Lines

44

IEEE 802-2001

Guide for Safety in AC Substation Grounding

45

46

IEEE 802.1AB-2009

IEEE 802,2:1998

Standard for Local and Metropolitan Area

Networks: Overview and Architecture

Standard for Local and Metropolitan Area Networks
- Station and Medlia Access Control Connectivity

Discovery
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IEEE 802.3-2005

Standard for Information Technology -
Telecommunications and Information Exchange
Between Systems - Local and Metropolitan Area
Networks

- Specific Requirements - Part 2: Local Link Control

48

IEEE 802.11-2007

Standard for Information Technology -
Telecommunications and Information Exchange
Between Systems - Local and Metropolitan Area
Networks

- Specific Requirements Part 3: Carrier Sense
Multiple Access with Collision Detection (CSMA/CD)
Acc

49

IEEE 802.11-2012

Standard for Information Technology -
Telecommunications and Information Exchange
Between Systems - Local and Metropolitan Area
Networks

- Specific Requirements - Part 11: Wireless LAN
Medium Access Control (MAC) and Physical Layer
(PHY)

50

IEEE 802.15.1-2005

Standard for Information Technology -
Telecommunications and Information Exchange
Between Systems - Local and Metropolitan Area
Networks

- Specific Requirements - Part 11: Wireless LAN
Medium Access Control (MAC) and Physical Layer
(PHY)

51

IEEE 802.15.4-2006

Standard for Information Technology -
telecommunications and information exchange
Systems between systems

- Local and metropolitan area networks-Specific
requirements - Part 15.1a: Wireless Medium Access

Control (MAC) and Physical Layer
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52

IEEE 802.15.45-2012

Standard for Information Technology -
Telecommunications and Information Exchange
Between Systems

- Local and Metropolitan Area Networks - Specific
Requirements - Part 15.4: Wireless Medium Access
Control (MAC) and Physical Layer (PHY)

53

IEEE 802.16-2012

Standard for Information Technology -
Telecommunications and Information Exchange
Between Systems - Local and Metropolitan Area
Networks

- Specific Requirements - Part 15.4: Wireless
Medium Access Control (MAC) and Physical Layer
(PHY)

54

IEEE 802.20-2008

Approved Draft Standard for local and
metropolitan area networks Part 16: Air Interface
for Broadband Wireless Access Systems

55

IEEE 802.20.2-2010

Standard for Local and Metropolitan Area Netwarks
- Part 20:

Air Interface for Maobile Broadband Wireless Access
Systems Supporting Vehicular Mobility -- Physical
and Media Access Control Layer Specification

56

IEEE 81-1983

IEEE Standard for Conformance to IEEE 802.20
Systems--Protocol Implementation Conformance
Statement (PICS)

57

IEEE 81.2-1991

Guide for Measuring Earth Resistivity Ground
Impedance and Earth Surface Potentials of a

Ground System Part 1: Normal Measurements

58

IEEE C37.1-2007

Guide for Measurement of Impedance and Safety
Characteristics of Large Extended or Interconnected

Grounding Systems

59

IEEE C37.13-2008

Standard for SCADA and Automation Systems

60

IEEE)C37.100-1992

Standard for Low-Voltage AC Power Circuit Breakers

Used in Enclosures
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61 | IEEE C37.101-2006 Standard Definitions for Power Switchgear
IEEE C37.101-2006/ )
62 Guide for Generator Ground Protection
Cor 1-2007

Guide for Generator Ground Protection -

63 | IEEE C37.102-2006 Corrigendum 1: Annex A.2 Phasor Analysis
(Informative)

64 | IEEE C37.104-2002 Guide for AC Generator Protection

) Guide for Automatic Reclosing of Line Circuit

65 | IEEE C37.106-2003
Breakers for AC Distribution and Transmission Lines
Guide for Abnormal Frequency Protection for

66 IEEE C37.111-1999
Power Generating Plants
Standard Commeon Format for Transient Data

67 | IEEE C37.112-1996
Exchange (COMTRADE) for Power Systems
Standard Inverse-Time Characteristic Equations for

68 | IEEE C37.114-2004
Overcurrent Relays

co IEEE C37.115-2003 Guide for Determining Fault Location on AC
Transmission and Distribution Lines
Standard Test Method for Use in the Evaluation of
Message Communications Between Intelligent

70 | IEEE C37.116-2007 Electronic Devices in an Integrated
Substation Protection Control and Data Acquisition
System
Guide for Protective Relay Application to

71 | IEEE C37.117-2007
Transmission-Line Series Capacitor Banks
Guide for the Application of Protective Relays Used

72 | IEEE C37.118-2005 for Abnormal Frequency Load Shedding and

. Restoration

73 | IEEE C37.118.1-2011 Standard for Synchrophasors for Power Systems
Standard for Synchrophasor Measurements for

74 | IEEE C37.118.2-2011
Power Systems
Standard for Synchrophasor Data Transfer for Power

75 | IEEEC37.2:2008

| systems.
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) Standard Electrical Power System Device Function
76 | IEEE C37.230-2007
Numbers Acronyms and Contact Designations
. Guide for Protective Relay Applications to
77 | IEEE C37.231-2006
Distribution Lines
Recommended Practice for Microprocessor-Based
78 | IEEE C37.232-2007
Protection Equipment Firmware Control
Recommended Practice for Naming Time Sequence
79 | IEEE.C37.232-2014
Data Files
Standard for Common Format for Naming Time
80 | IEEC C37.238-2011 \
Sequence Data Files (COMNAME)
Standard Profile for Use of IEEE Std. 1588 Precision
81 | IEEE C37.239-2010 )
Time Protocol in Power System Applications
Standard Common Format for Event Data Exchange
82 | IEEE C37.90.2-2004
(COMFEDE) for Power Systems
Standard for Withstand Capablility of Relay Systems
83 | IEEE C37.91-2008 to Radiated Electromagnetic Interference from
Transceivers
84 | [EEEC37.92-2005 Guide for Protecting Power Transformers
Standard for Analog Inputs to Protective Relays
85 | IEEE C37.93-2004
From Electronic Voltage and Current Transducers
Guide for Power System Protective Relay
86 | IEEE C37.94-2002 Applications of Audio Tones Over Voice Grade
Channels
Standard for N Times 64 Kilobit Per Second Optical
87 | IEEE C37.95-2002 Fiber Interfaces Between Teleprotection and
Multiplexer Equipment
Guide for Protective Relaying of Utility-
88 | IEEE C57.120-1991 )
Consumerlnterconnections
Loss Evaluation Guide for Power Transformers and
89 | IEEE C57.123-2002
Reactors
90 | IEEE C62.11-2005 Guide for Transformer Loss Measurement
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Standard for Metal-Oxide Surge Arresters for AC
91 IEEE C62.11a-2008
Power Circuits (> 1 kV)
Standard for Metal-Oxide Surge Arresters for AC
Power Circuits (>1 kV) Amendment 1: Short-Circuit
92 | IEEE 42010-2011
Tests for Station Interrnediate
:and Distribution Arresters
Systems and Software Engineering -- Architectural
93 | IEEE 1588™-2008
Description
Precision Clock Synchronization Protocol for
94 | IEEE c37.2-2008
Networked Measurement and Control Systems
Standard for Electrical Power System Device
95 | IEEE 802.11u-2011 Function Numbers, Acronyms, and Contact
Designations
Standard for Information technology--
Telecommunications and information exchange
between systems Local and metropolitan area
96 | IEEE 802.11s-2011 networks
-Specific requirements Part 11: Wireless LAN
Medium Access Control (MAC) and Physical Layer
(PHY) Specifications
97 | IEEE 802.11aa-2012 Wireless Mesh Networks
Standard for Information technology —
Telecommunications and information exchange
98 | IEEE 802.15.4d-2009
between systems Local and metropolitan area
networks— Specific requirements
Standard for Information technology—
Telecommunications and information exchange
99 | IEEE 802.15.4¢ _
between systems—Local and metropolitan area
networks - Specific requirements
standards family for Low Rate Wireless Personal
100 | IEEE 802.15.4¢
Area Networks
STANDARDS IN COMMUNICATIONS AND
101 | IEEE 802.15.44

| NETWORKING
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IEEE P2030.4

Guide for Control and Automation Installations Applied to

the Electric Power Infrastructure

IEEE P2030.100

Recommended Practice for Implementing an IEC 61850
Based Substation Communications, Protection, Monitoring
and Control System

IEEE PC37.244

Power System Protection, Control, and Monitering

IEEE PC37.236

IEEE Draft Guide for Power System Protective Relay
Applications over Digital Communication Channels

IEEE P802.21d

IEEE Standard for Local and metropolitan area networks --
Part 21: Media Independent Handover Services

Amendment: Multicast Group Management

IEEE P802.16.1b

IEEE Draft Standard for WirelessMAN-Advanced Air Interface
for Broadband Wireless Access Systems -

Amendment: Enhancements to Support Machine-to-
Machine Applications

IEEE P802.16.1a

Standard for WirelessMAN-Advanced Air Interface for
Broadband Wireless Access Systems - Amendment: Higher
Reliability Networks

IEEE P789

Standard Performance Requirements for Communications
and Control Cables for Application in High Voltage

Environments

IEEE P2030.3

Standard for Test Procedures for Electric Energy Storage
Equipment and Systems for Electric Power Systems
Applications

10

I[EEE P1909.1

Recommended Practice for Smart Grid Communication
Equipment -Test methods and installation requirements

11

12

IEEE P1901.2

Standard for Low Frequency (less than 500 kHz) Narrow
Band Power Line Communications for Smart Grid

Applications

IEEE P1854

Guide for Smart Distribution Applications Guide
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13

IEEE P1815.1

Standard for Exchanging Information Between Networks
Implementing IEC 61850 and IEEE Std 1815 (Distributed
Network Protocol - DNP3)

14

IEEE P1815

IEEE Draft Standard for Electric Power Systems
Communications -Distributed Network Protocol (DNP3)

15

IEEE P1686

Standard for Intelligent Electronic Devices (IEDs) Cyber
Security Capabilities

16

IEEE P1127a

Guide for the Design, Construction, and Operation of
Electric Power Substations for Community Acceptance and

Environmental Compatibility

Al

IEEE PL&TT

IEEE Draft Standard for Utility Industry Metering
Communication Protocol Application Layer (End Device
Data Tables)

18

IFEE P1547 %7

Guide to Conducting Distribution Impact Studies for
Distributed Resource Interconnection

19

IEEE P1547.8

Recommended Practice for Establishing Methods and

| Procedures that Provide Supplemental Support for

Implementation Strategies for Expanded Use of IEEE
Standard 1547

20

IEEE P1591.2

Standard for Testing and Performance of Hardware for All-
Dielectric Self-Supporting (ADSS) Fiber Optic Cable

21

|EEE PIg%%*

Standard for Quantifying Greenhouse Gas Emission Credits
from Small Hydro and Wind Power Projects, and for Grid

Baseline Conditions

22

IEEE P1&13E

Standard for Environmental and Testing Requirements for
Communications Networking Devices Installed in Electric

Power Substations

23

IEEE P1646*

Standard Cormmunication Delivery Time Performance

Requirements for Electric Power Substation Automation

24

IEEE P1704

Standard for Utility Industry End Device Communications
Module

25

IEEE P1705

Standard for Compliance Testing Standard for Utility

Industry Metering Communications Protocol Standards

L26

IEEE'P1797

Guide for Design and Application of Solar Technology in

Commercial Power Generating Stations
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27 | IEEE P2030.1 Guide for Electric-Sourced Transportation Infrastructure

Guide for the Interoperability of Energy Storage Systems
28 | IEEE P2030.2

Integrated with the Electric Power Infrastructure

Standard for Local and Metropolitan Area Networks:
29 | IEEE P802

Overview and Architecture

Guide for Measuring Farth Resistivity, Ground Impedance,
30 | IEEE P81

and Earth Surface Potentials of a Grounding System

Guide for Automatic Reclosing of Circuit Breakers for AC
31 | IEEE PC37.104

Distribution and Transmission Lines

Standard for Common Format for Transient Data Exchange
32 | |[EEE P@3¢111%

(COMTRADE) for Power Systems

Recommended Practice for Time Tagging of Power System
33 | IEEEPC3T.25%

Protection Events

Standard for Cyber Security Requirements for Substation
34 | |[EEE PC37.240

Automation, Protection and Control Systems

Guide for Synchronization, Calibration, Testing, and
35 | IEEE PC37.242 Installation of Phasor Measurement Units (PMU) for Power

System Protection and Control

Guide for Application of Digital Line Current Differential
36 | IEEE PC37.243

Relays Using Digital Communication

Guide for Protective Relaying of Utility-Consumer
37 | |EEE PE3 9%

Interconnections

Standard for Metal-Oxide Surge Arresters for AC Power
38 | IEEE PC62.11*%

Circuits (> 1 kV)

Test Methods for Self-Restoring Current Limiter
39 | IEEE PC62.39

Components used in Telecommunication Surge Protectors

weme 018 * ndanuielay @e i Paper IEEE Standard number
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1 | IEC/TR 62357 Service Oriented Architecture (SAQ)
2 | IEC 61970 Common Information Model (CIM) / Energy Management
Energy management system application program
IEC 61970-1 interface (EMS-API) - Part 1: Guidelines and
general requirements
Energy management system application proeram
IEC 61970-2 X P / . g

interface (EMS-API) - Part 2: Glossary

IEC 61970-301

Energy management system application program
interface (EMS-AP) - Part 301: Common information
model (CIM) base

IEC 61970-401

Energy management system application program
interface (EMS-API) - Part 401: Component interface
specification (CIS) framework

IEC 61970-402

Energy management system application program
interface (EMS-API) - Part 402: Common services

IEC 61970-403

Energy management system application program
interface (EMS-API) - Part 403: Generic data access

IEC 61970-404

Energy management system application program
interface (EMS-API) - Part 404: High Speed Data
Access (HSDA)

IEC 61970-405

Energy management system application proeram
interface (EMS-API) - Part 405: Generic Eventing and
Subscription (GES)

IEC 61970-407

Energy management system application program
interface (EMS-API) - Part 407: Time Series Data
Access (TSDA)

IEC 61970-453

Energy management system application program
interface (EMS-API) - Part 453: CIM based graphics

Exchange

IEC 61970-501

Energy management system application program |
interface (EMS-API) - Part 501: Common Information

Model Resource Description Framework (CIM RDF)
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3 | IEC 61850 Substation Automation
Communication networks and systems in substations -
IEC 61850-1
Part 1: Introduction and overview
] Communication networks and systems in substations -
IEC 61850-2
Part 2: Glossary
Communication networks and systems in substations -
IEC 61850-3 ~
Part 3: General requirements
Communication networks and systems in substations -
IEC 61850-4
Part 4: System and project management
Communication networks and systems in substations -
IEC 61850-5 Part 5: Communication requirements for functions
and device models
Communication networks and systems for power utility
automation - Part 6: Configuration description
IEC 61850-6
language for communication in electrical substations
related to IEDs
Communication networks and systems in substations -
IEC 61850-7 Basic communication structure for substation and
feeder equipment
Communication networks and systems in substations -
IEC 61850-8 \
Specific Communication Service Mapping (SCSM)
Mappings to MMS (ISO 9506-1 and ISO 9506-2) and to
IEC 61850-8-1
ISO/IEC 8802-3
Communication networks and systems in substations -
IEC 61850-9 S -
Specific Communication Service Mapping (SCSM)
Communication networks and systems in substations -
IEC 61850-10
Part 10: Conformance testing
Common Information Model (CIM) / Distribution
4 | IEC 61968
Management
Application integration at electric utilities - System
IEC 61968-1 interfaces for distribution management - Part 1:

Interface architecture and general requirements

IEC/TS 61968-2

Application integration at electric utilities - System

|
interfaces for distribution management = Part 2: Glossary .
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IEC 61968-3

Application integration at electric utilities - System
interfaces for distribution management - Part 3:

Interface for network operations

IEC 61968-4

Application integration at electric utilities - System
interfaces for distribution management - Part 4:

Interfaces for records and asset management

IEC 61968-8

Application integration at electric utilities - System
interfaces for distribution management - Part 8:

Interface Standard For Customer Support

IEC/TR 61968-9

Application integration at electric utilities - System
interfaces for distribution management - Part 9:
Interfaces for meter reading and control

IEC/TR 61968-11

Application integration at electric utilities - System
interfaces for distribution management - Part 11:
Common information model (CIM) extensions for
distribution

IEC/TR 61968-13

Application integration at electric utilities - System
interfaces for distribution management - Part 13:
CIM RDF Model exchange format for distribution

IEC 62351

Security

IEC/TS 62351-1

Power systems management and associated information
exchange - Data and communications security -
Part 1. Communication network and system security -

Introduction to security issues

IEC/TS 62351-2

Power systems management and associated information
exchange - Data and communications security -

Part 2: Glossary of terms

IEC/TS 62351-3

| Profiles including TCP/IP

Power systems management and associated information
exchange - Data and communications security -

Part 3: Communication network and system security -

IEC/TS 62351-4

Power systems management and associated information |
exchange - Data and ‘communications security -

Part 4: Profiles including MMS
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IEC/TS 62351-5

Power systems management and associated information
exchange - Data and communications security -
Part 5: Security for IEC 60870-5 and derivatives

IEC/TS 62351-6

Power systems management and associated information
exchange - Data and communications security -
Part 6: Security for IEC 61850

IEC/TS 62351-7

Power systems management and associated information
exchange - Data and communications security -

Part 7: Network and system management (NSM) data
object models

IEC/TS 62351-8

Power systems management and associated information
exchange - Data and communications security -

Part 8: Role-based access control

IEC 62056

Data exchange for meter reading, tariff and load control

IEC 62056-21

Electricity metering - Data exchange for meter reading,
tariff and load control - Part 21; Direct local data

exchange

IEC 62056-31

Electricity metering - Data exchange for meter reading,
tariff and load control - Part 31: Use of local area
networks on twisted pair with carrier signalling

IEC 62056-41

Electricity metering - Data exchange for meter reading,
tariff and load control - Part 41: Data exchange

using wide area netwarks: Public switched telephone
network (PSTN) with LINK+ protocol

IEC 62056-42

Electricity metering - Data exchange for meter reading,
tariff and load control - Part 42: Physical layer
services and procedures for connection-oriented

asynchronous data exchange

IEC 62056-46

Electricity metering - Data exchange for meter reading,

tariff and load control - Part 46: Data link layer

Wk HOLE protgcol

IEC 62056-47

Electricity metering - Data exchange for meter reading,
tariff and'load control - Part 47: COSEM transport

layers for IPvd networks ,
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Electricity metering - Data exchange for meter reading,
IEC 62056-51 tariff and load control - Part 51: Application
layer protocols
Electricity metering - Data exchange for meter reading,
T tariff and load control - Part 52: Communication
protocols management distribution line message
specification (DLMS) server
Electricity metering - Data exchange for meter reading,
IEC 62056-53 tariff and load control - Part 53; COSEM
application layer
Electricity metering - Data exchange for meter reading,
tariff and load control - Part 61: Object
IEC 62056-61 identification system (OBIS)
For G, H, W, meters OBIS codes are specified in EN
13757-1 (CEN TC 294), interface objects are common
Electricity metering - Data exchange for meter reading,
IEC 62056-62
tariff and load control - Part 62: Interface classes
Functional safety of electrical/electronic/prosrammable
7 | IEC 61508
electronic safety-related systems
Functional safety of electrical/electronic/programmable
IEC 61508-1 electronic safety-related systems - Part 1:
General requirements
Functional safety of electrical/electronic/programmable
electronic safety-related systems - Part 2:
IEC 61508-2
Requirements for electrical/electronic/programmable
electronic safety-related systems
Functional safety of electrical/electronic/programmable
IEC 61508-3 electronic safety-related systems - Part 3:
Software requirements
Functional safety of electrical/electronic/programmable
electronic safety-related systems - Part 4:
IEC 61508-4

| Definitions and abbreviations

|
|
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IEC 61508-5

Functional safety of electrical/electronic/programmable
electronic safety related systems - Part 5:
Examples of methods for the determination of safety

integrity levels

IEC 61508-6

Functional safety of electrical/electronic/programmable
electronic safety-related systems - Part 6:

Guidelines on the application of IEC 61508-2 and IEC
61508-3

IEC 61508-7

Functional safety of electrical/electronic/programmable
electronic safety-related systems - Part 7:

Overview of techniques and measures
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Quvszma glienia szuulnih weswgia Wudu Teslumdedasidunisinausluna
3EUUN3A89a3er 189 12 Usuinalu 3 vivde wiviede Fu inmald duu seamside
duidly faalys) nIdglsy (@wu lefuaud ans1vormndng wesiu) wasnivewsnm

(AW @n3FoIITN)
2.2.1 UssnAIu (China)

Ussinmaduldsyuulily 220 v 50 Hz Adsnnswdalnieesusswmayingu 976 aw
(20% wasrdsnsndaialan) Smsanisldluiineed 4.170 x 10° kKwh (At 2010) AruE7
YBIAWAWIUTHNA 618,000 km (110/60) KV uen i sudaiilsslii s nuuaseniing
Ingjigelulan aseunquituil 64 msdTawes il lueawnunadngs Fanswudn
nasnulihanuaseingdaudandsnulildunfanowsemaiu Javifunisean
Iilaoduiiy 2 uis Wiidannsndntis 2 GW waztifsanasionsléany 3 d1u afaEoy Tng
urulud 2020 Agifiuidmsuandy 20 GW Ingidmnieszuunindandosvosussinasy

a e

Ao srUUNdUTEANS N tadesaanlunisdanisng syl waziduiinsdo Aaunday

2016~2020

T 2011~2015 . Improvement
2000~2010 1 Rollout
Planning & Pilot ©  Construction

JUM 2.1 upuiunssuuniadandszvassivaiu (8]



¥

" » Coordination of Conventional Generation and Power Grid
SRnaration > Wind/PV/Storage/Transmission Joint Demonstration Project

» Large-scale Wind Power Forecast, Operation & Control

* Helicopter/UAV Patrol
Transmission » VSC-HVDC
> Status Monitoring System for Transmissi &Transf i

Equipment

Transformation
> Smart Substation

» Distribution Automation
> Distributed PV Generation Integration & Micro-grid Operation &
Control

AMI
E-vehicle Charging Facilities

Smart Communities and Buildings Consumption

Smart Industry Park
95598 Call Center and Website
Interactive Business Center

Supporting System for Dispatching Dispatching

Central monitoring for powar grid operation

Fiber to tha Home by Optical Fiber Composite Low-Voltage Cable
Information Platform and Security Communication

& Infi tion
Information Application Support System i

Urban Area smart Grid

Optimization of the rural grid management pattern

Shanghal EXPO Smart Grid Demonstration Project
Sino-Singapore Tianjin Eco-city Smart Gird Demonstration Project

Comprehensive

5UN 2.3 dmlsznauseuunindansevlulsenady dud 2 (8]
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2.2.2  UssmAnmald (South Korea)

Usewmenwaldseuuleia 110/220 V 60 Hz Aaan1suan Wi vesUseinamvindu
73,470 MW dasmisldlniiisied 439 x 10 kwh (lud 2010) snsadulniusedvasusas
) ) P = | P = v v e a
VIUWNY 16 U wagaugadsluanediagi 4% Tasussuin Feunmdldsmiiiunig

]
=l

nedeuszuUNIAgIRsermzeg Tnsilidminelul 2030 wnunagnsfiandldasvinlidnte
Fasmfsnisean wiu. lerfunindenses wazimioun1siasiliinnuaraniulugy
wInsgIu waznisiaunvalulagnindeaie: Tasdavuieszuunindiadozuns
Ussanmalife svuufiiussansnam wahosnmlunisdnniswdanulni waziduiingde

dalnany

Smail Pfatr R

@ﬁf@

Inl\ﬂhq ong Distrib; o T (X

- ﬁ\

fnt e!lmm' L"ﬂs uhuum
Intedigény Poiver insin'ssit ¥ & b g !ﬂh ;,, n-uns:rr"nm.n E { e
e e @g Ir" Higent Orstribution :
Smart Power Grid § & G W Shcoisacein)
A ; gsan-eup
Smart Place 1. STTARGE T B Lo T A
. B I Gk Listny S \\ Trenligen {‘j ,‘/
Simart Power Grid 'y
| . -l &
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onstruction of
ity

2030,

Complete ?ﬂsut toward
nation w! e smart grid

umer’s side of smart grid
anging infra in metro area

© me bed Project
L ~ Develop Smart Grid Roadmap (Jan. 201 0)

JUH 2.5 unuwiunuesUsuinanivals [10]

Smart Grid Platform | (_Obiective of each domains )

= Smart Place

. ' 1| - To build energy efficient
e m infrastructure
\ / V »Smart Renewable

Smart 1 o
E!%Ce, Renegable TW To operate a stabilized clean energy

y * Smart Transportation
v { - To build electric vehicle infrastructure
Smart Electricity Market ‘ = Smart Electricity Market
A Y -Tobuild total control center and
‘{ P o~ operate the competitive power market
: \ il * Smart Power Grid
Smart Power Grid ‘95?3}*- -To construct and operate intelligent
d power grid network

JUA 2.6 drulsenauszuunindansozlulsumamnindls [10]
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223 UssmAdilu (Japan)

Ussimaduldssuului 100 v 50/60 Hz Mdansuanliiiaseneviiy
178,000 MW n51n15ldlndnsied 1,013 x 107 kwh dud 2010) iy lWdusetveusay

U1uinAu 6 ui wavAmgandeluangdied 4.9% lasuszuia lnsssuunindaatesly

=

YurzFonirdenudaades (Smart Community) Feiimsduiunaasdly 4 Wesldun 1.dl99

lolngun 2.iiedled sufleavinlens diunduly Tnsidmuisssuuniadensesvas

UssinadUude ssuuiiiiussdniarmaiosnmlunisdanisndaaulai (Huinsde

dawandon Tasuiluiyuvuiiogordoiiuddiy

| - Maximize the use of renewables, such as PVs, wind power, and micro hydraulic
| Contnc_\ Center for - Inorder ta absorb fluctuation caused by renewables in the community, share energy with homes and
| optimizing energy office in the region
| demand/supply - Utilize £V and ER as part of energy infrastructure by managing their location and battery status
T g "‘ i e b St altide )
; Nuclear Power Plant =~ || e Large Energy
.- _Thermal Power Plant 3 \ 58

Crminsl Viewal image mads. LRT with Battery

Erp BTSLORIS ey ihastres ]

Shortage: EV > House .
Excess:  House > V. §

2

. e S i~ SN
g= 3 } 4 59 ﬁ‘:‘ Micro Hydr:.:;: Plant “E‘EYW Aa':'- "
) ﬁﬁgw Electric Bus (works T

{ Battery Replaceable Bus J Works fike LILT by connecting multisle buses ¢
s

P

Li=lon
B

3Uft 2.7 ssuudirudandes (Smart Community) Tuussimadiu [11]

H '(‘fn - = 1
i o '“J_:ﬁ Power Line Free LRT |

Al the station. Charge 10 battery
Between stations: Move by battery |




Relaticn
betwaen
regionat
[ EMS and
- enlire
grid

Buildings |

1 Wide-area situational awareness (WASA) in transmission

Today - Year 2020

P 2020-2030

W Solar panel prices will decrease
significantly due to large-scale
introduction of panels to houses as
well as commercial buildings.

B Measures to maintain the quality
of electricity while the large-scale
introduction of PV will be carred out
mainly for the grid side. Storage cells
will be installed at substations.

M As regional EMS are further
demonstrated, technology and
know-how will be accumulated.

B Dua to a decline in PV prices,
more PV systems will ba installed
at houses.

B Regional EMS, which contribute
lo effeclive use of RE generated at
houses, will become more
Important.

I Regional EMS will ba realized as
slorage cells become cheaper and
are further disseminated. 4

M Distribution and Q
transmission networks

B The cosl of storage cells will go ihat enable two-way gg
down due to technology communication between
development and demonstration. demand side and grid side

will be actively established.

H Cost competitiveness of RE will
improve as fossil fuel prices increase
by more than double. Use of RE will
be prioritized and nuclear power will
be used as a base.

W EMS that can provide an optimized
balance in terms of econcmy and
security between ragional EMS and
grid will be established.

M EMS that creates demand

by charging EVs at the time of J‘;\;’
excessive RE, and
supplies energy to grid 1 gs v @
at high demand, Al
will be used, ﬂ:??f N,

e

B Remote reading using smart
meters will start.

W HEMS will be disseminated.
Some houses will install home
servars. Demand response
demonstralion will start

B Demonstration of EVs will start.

B HEMS and regional EMS will be
integrated. All power generated at
houses will be used optimally.

W Various services using home
servers will be disseminated,

B EVs will be used for power
slorage as well.

W A fully-automated HEMS will be
realized.

W ZEB introduction will start.
ZEB: Zero Emission Building

W ZEB will be realized at new
public buildings.

M ZEB will lead to a greatly reduced
level of emissions for all new
buildings as a group.

UM 2.8 unuwaiunveasymadu [11]

systems
2 Optimized controls for system storage cells

3 Optimized controls for distribution storage cells

4 Optimized controls for building/community energy storage
5 High-efficiency power conditioners for storage cells

6 Distribution automation systems

7 Power conditioners for distributed power supplies

& Power electronic devices for distribution
9 Demand response nelworks

10 HEMS
11 BEMS

12 FEMS

13 CEMS

14 Fixed energy storage systems

15 Storage cell modules

16 Methods of assessing the salvage value of EV storage
cells

17 Quick EV charger-vehicle communications

18 Quick EV charger connectors

19 Quick EV charger unit design

20 Safety testing of lithium-ion batteries for vehicles

21 Vehicle-to-regular EV charger infrastructure
communications

22 Infrastructure control of regular EV chargers
23 Wide-area meter access communications

24 Local meter access communications

25 Gas metering for AMI systems

26 Authentication method between meter communicators
and higher-level systems

U 219 dwdseneussuunindaiesluusamaditu [11]
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2.2.4 Uszwroeaasids (Australia)

Useinraaansidsldssuuluin 240 v 50 Hz fdanisnanluinvieysemaviniu
261,000 MW gasallnisetiviniu 243.96 x 10° kwh ©2009) wdslndusotvssusay
Uiy 256 wikasanugadeluaedeedd 79 lnodmnessuuniadeaioy voq
UsemAoealnside Ao szuuiitiusyansnm wiesnmlunisdanisndanulni eldiin

£ £ a Sa e
mmn’rmmmuﬂswgm} LLasﬂmmwmmwmﬁu

S

deployment of ‘smart’ technologi;s anét
Deploymem in implementation of applications

distnibuted storage
fault cetection isolation and restoraticn

. * increased use of gigital information and controls
Australia = optimisation of grid operations and resources, with
i) full cyber securtty
- A
+ customer applications
Commercia!»sca!e active voltage support & power factor correction

) ; eleclric vehicle support
Some applications at - substation and feeder monitoring

demonstration-scale vade area measurement
- cistributed generation support

.

5UN 2.11 dudsznauszuunindaasuslulsemAnaansity dqui 2 (13]



1§ -

» analysis cfdata and lnfannailon B
» cost . benefit studies where appropriate

* Integration of smart grid applications and
technologies

I - Induat

ry engagement in dwglnpmg ﬂw mmitming
mguuremﬁns p!an

* share data and results !
. :;:urﬁ lessons on what has worked, what hasnt &
y - i

So—

+ share datu md results
< examine po&albla cost savings and
Sonalimer engagement benefits

—

sUN
u

2.13 Sudsznausyuunindinezlulssimreoansids dudl 4 [13)
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2.2.5 Uszmadude (India)

Ussimaduideldszuulnin 230 V 50Hz fdanswdslwdisislssimavindu 162 Gw

snmmsliliieied 885 x 10” kwh (ud 2010) mwgadeluanededil 26% TasUsyunm

Y dd a 4 o £ 1 =
u,az‘lu‘u’Nﬁuwuﬂmmmsaﬂaaum'i'(.ﬂwﬁwqawm’iwmmqmuLﬁa‘luawaaqam 50% way

Aulul

v 440 drunilifilwily dnfuszuunindandozveduiivasdosd WAL

6 agedasznou Lafessuulwiiuguliunauduie waznisWamnsuun 2.3auneymn

nsuauaaulii 3. Jestunmsdnasuldlng wazanAugdsluasds 4.nsenendny

Tinadisluuun 5 8munnslindsnumaden esibindanufinaign uazdaudidulag

WhwunessuunindanSesveaussimaduiiie Ao ssuuiitiuszansnmn wafesninlunisdn

mandsibiunussnauisdsaine ndouinangnsdufihdunsndense:

. Access 1o "Electricity for All”

u

&

1 a) Successful completion of RGGVY and ensuring Its sustainability through innovative schemes ; b} Microgrids —

1.
2. Reduction of transmission losses isolated and connected with main grids: small (<1 MW), Medium (1-5 MW), Large {>5 MW)
(>66 kV} to below 3% 2 a) Reconductoring of old lines; b) substation modemization; c) wide area monitoring (PMU in all §/5tns>110
3. Reduction of AT&C losses in all
Distribution Utilities to below 15% 3. a) Successful completion of R-ADPDRP (1401 towns); and its extension to towns with population of >15K per
4. Reduction in Power Cuts 2011 census {nearly xxxx towns), b} Impr in bifling & collection efficiency, ¢) appropriate solutions
for metering & control of irrigation pump sets
5. Improvement in Power Quality 4. a) DR peak Ioad management In all utilities - target: 5% of peak Ioad; b) AMI all customers with loads > 20 kW
6. Tol Tariff €} SCADA/DMS for all towns with annual energy consumption > 100 MU {or >1 lakh population)
7. Renewables Integration 5. a) Substation Automation and Modernization; all 110/132 kV and above (GIS where ever feasible; new breakers,
8. Energy Efficlency imp Ical relays, bay controllers and transformer monitors), b Impravements in HT:LT ration , VWC and other
9. Standards for Smart Appliances — KPis,
energy efficient and DR ready ) Fiber connectivity for all substations »33kV - fiber network connecting 250K Panchayats to be leveraged; d)
10. Strengthening of EHV System Smart Meters for all new connections and replacement of old meters with smart meters for loads >20kW
6 Appropriate regulation for implementatien of Tol Tariff for all categories of consumers
11. Efficient Power Exchanges 7. Systems for load f g and fi ing
12. Training and Capacity bullding in 8. Mandatory BMS for buildings and ind | upits with loads >300 kW and its integration with DMS
Utilities and in the industry to 9. Standards for Smart Appliances — DR ready
build, operate and maintain 5G 10. a) Stable backbone of 765 kV system In operation, b) enhancement of Inter-regional power transfer capacity, ¢)
systems and applications expansion of HVDC system, d} FACTS, SVC etc
13, Consumer Participation 11. Remote Metering Systems for all feeders at il level i day settlement at power
14. Research & Development exchanges
15. Safety 12. a) Smart Grid focused courses In IITs/IIITs and other Engineering Collegas, b) Training and skill development
16. Sustainability Initlatives programs at Utilities and Instirutions in collaboration with CPRI, CBIP, NSDC and institutions from overseas
17. 56 Pilots 13. G i and invol of ¢t in SG Initi;

14. Fundamental and Applied Research, Technology Absorption and Diffusion; and Tecchnopreneurship

15. Safety of workers, consumers, public., domestic animals and wild life

16. a) £nd of life processing facilities for SF6 and CFLs, b) Life-cycle analysis of electrical equipment, cj promotion
of CHP projects

17. a) 4 Pilots: 2012-2013, b) Low Cost Smart Meter — Specs finalization and testing: 2012-13, ¢) Verification of
technology trials in terms of scalability, sustainabllity and results vis-3-vis initial and formulation of specs for
iarger 3G Projects-2014, dj kol out of 5G Projects in aii Metros and State Capitais/Largest Cities in major
states: 2014-17

SUN 2.14 wiullunsruun3adaaselulssmmsiwie 9 2012-2017 [15]



1. Reduction of T&D losses to
below 12% in all Utilities

2. improvement in Power
Quality

3. End of Power Cuts

4.  Efficlent forecasting and
dispatching of Renewables

5. Standards Development -

standards for EVs and Smart

Infrastructure (SEZ, Buildings,

Roads/Bridges, Parking lots,

Malls etc)

UHV and EHV Strengthening

Research & Developments

Export of 5G products,

solutions and services to

overseas

9. Training & Capacity Building

10. Consumer Participation

11. Sustainability Initiatives

12. Safety

® N

1.a) R-ADPDRP Solutions to be rolled out utility-wide, b) transmission losses below 2% in
all state Transcos through upgradation and modernization of lines and substations

2. a) Modernization of all substations 33 kV and above [GIS where ever feasible), b}
improvements in HT:LT ratio, VWC and other KPis, ¢) all power transformers {11 kV &
above) and all DTs are monitored, d) SCADA/DMS for all towns with annual energy
consumption > 50 MU (or >25 K population), e) Inter-connection of isolated micro-grids
with National Grid where ever feasible

3. a) DR mandatory for all loads >20 kW, b) Substation Automation, c) AMI for all
customers with loads >10 kW, d) Outage Management Systems and Mobile Crew
Management Systems , e} Smart Meters for all connections >3 kW, f) Utility wide SG Roll
outs in select utilities — metros, state capitals and large urban areas

4. Systems for load forecasting and generation forecasting integrated with weather
forecasting

5. a) Standards and Infra for EV charging stations and intelligent systems to manage EVs
on the grid, b} smart buildings {loads >100 kW) integration with DMS, ¢) Mandatory
standards for appliances (DR readiness), d) inter-operability & eyber security, &) Real-time
price signals and choice of tariff plans for select categories of customers

G. a) 1200kV systems in aperation, b) Expansion of 765 kV and HVDC systems

7. Etforts augmented, assets harvested, patents obtained

B. Export targets to be fixed based on the progress made in 12 Plan

9. Training & Capacity building efforts augmented

10. Consumer participation efforts augmented

11. Sustainability initiatives augmented

12. Safety drives augmented

Uil 2.15 wnuiunszuunsasaaierlussmABudy © 2017-2022 [15]

1. Financially viable utilities 1.

2. Stable 24x7 power supply
to all categories of
consumers all across the 2.
country

3. Renewables Integartion

4. Smart Cities and Smarter
Infrastructures

5. Export of 5G products,

e -
,wﬁ‘”%ﬂcf

T
o ot ik
rajec!

AN R A
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a) AT&C losses not more than 10% in any Distribution Utilities, b) Utility-wide SG

roll-out in all major utilities, ¢} IT network & CRM systems of electric utilities

being leveraged by other infra service providers whera ever synergies exist

a) Mandatory DR for all loads > 10kW, b} All 33kV s/stns are GIS and automated,
c) SCADA/DMS for all towns with annual energy consumption > 25 MU for >10 K
population), d) AMI for all customers with loads >5 kW, &) Smart meters for all
connections all acress the country, f) Real-time price signals and choice of tariff
plans for all categories of customers, g) Robotics for live-line maintenance, h)

Trials of super-conductivity (HTSS)

solutions and services to 3. 33% or more renewables in the power system
overseas 4. a) Smarter Cities — Utility Corridors that can leverage common field infrastructure
for automation and control of electricity, water, gas and district cooling/heating

6. Research and
Development

7. Training and Capacity
Building

networks; common control and command centers, automated mobile crew

systems ete, b) EV infrastructure leveraged as Virtual Power Plants (VPPs) to

support peak loads and provide Ancillary Services

8. Consumer Partiacipation 5. Global leadership in SG products and services
9. Sustainability Initiatives 6. R&D Efforts augmented, more assets, more patents
10. Safety 7. Training & Capacity building efforts augmented

8. Consumer participation efforts augmented

9. Sustainability initiatives augmented

10. Safety drives augmented

JUN 2.16 unusiunsyuundadaasuzlulsamadude U 2022-2027 [15]

Smart Utilities managing other
pieces of vital infrastructure
sectors such as Water and Gas
distribution, Surface Transport
etc

Electrify almost all economic activities including transport and much ¢
agricultural processes; and de-carbonize the power sector through
dramatic increase in renewables and nuclear and carbon capture and

storage technologies

JUM 2.17 uuusivnszuuninsaaiosludsemadiuie wasgind 2027 [15]
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2.2.6 UszmAdaalus (Singapore)

Uszimadenalusldssuulndn 230 v 50 Hz Ardanrsudslviideussimamingy
11,500 MW 8asinsldlwiised 42 x 10° kwh (lutd 2009) wdslnduretvousay i
wiitu 40hnit wasar g deluanedsagi 3% Tnsussunm ludeeTusiuldssvuaneds

WA laRuAY waz@oudefvaniluiig o 9,800 @01l lnsUszimmasalusty

a

TLUUNIASIRTBLILTUNT Sruundanudaaies (ntelligent Energy Systems) Tagitvung

]
=

ITUUNIADIRTEUDIUTEIMARIALUS Ao szuuidussanznn ENEININIUNITIAN WA

°

I BeazuihiludunsiidusinveafusTamdudady

SmartMeters
- intelligentHomes

Intelligent
Communication

Intelligent Electric
Vehicles

Intelligent

intelligent
Generation

m _ Intelligent
Energy Storage

gﬂ‘ﬁ 2.18 SYUUNINEIRTYY (Intelligent Energy Systems) Tulsymadeplus [17]

Timeline

* Implementation of the enabling infrastructure viz. smart
meters and the communication system

Phase-1 2010-2012 - z -
* Establishing smart metering communication protocols
and standards
— ., — g R CE— T -
* Introduce Smart Grid applications for residential
customers such as in-home monitoring displays and
Phase-2 2012-2013 choice of electricity pricing plans

* Introduce applications for industrial and commercial
customerssuchasimproved energy management systems
and automation systems far monitoring and control

5UN 2.19 wvuwsiunluussimadaalus [17]
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2.2.7  UszwnAadwu (Spain)

UssinaaiUuldssuuluia 230 v 50 Hz fdanisudalnsindseimaindy
105,000 MW gnsimsldlnided 275.8 x 10° kwh Aud 2010) Tuusewaawuiinisle
wasumadenlunisudnalwinunds 35% vesanudosmsiviludssmna slaun NSHAR
wasulwihanaudsfivwn 20,676 MW wniiususud a vadlan warnisudalniaain
\waduasaIing uasndunudeunLatefingdevun 4,300 MW snnidudusudl 2
voslan adslnduseUusaudazturiniy 133.9 wilasidmungszuunindansosves
Uszmeailu Ao svuuiiiussansnim wdesamlunisdanisndanulaiy wavduiasee

dandau

£ xitting buitdings. 16 bis hime nt
TR ~dribitio s cRiey. >50% (public baaddengs )
Tost and asges af least 10 EU pisnewr citins -prineer clins. »50% (s budding)
steategues for rolurhﬁsh«um of 91l buldings

D “MJI

= 3 onttr « Tot irge depioyment RES hesrm ing and costng
g i vnhmg 0% erm hesting and cooiing dumand fom RES
3 Demansiiation programma for mp scale RES haat ing and covling w\llr;ru-on
~ AR Conitumplion budings supplying 60% of the heating and coakng from RE:
sl e i i

-nnn:n mnv Md lmn m«-rmg

¥ Dovehpmm anﬂ wmmnmm paoypmm- lomm sman mm i cHl
SET-Plan indistives, including pror accass for local generstion

-(uﬂe and dadnand aspney
b b L oL e
H H

tration programme focused b0 "w"‘-':
by mcluMg SMan publc franspert and |
Mmlmq‘m oLl

g s Dmhmnl lmnumm orMh ﬂmem

#nd deploy

Oevelopmant & demanstration for Ing« d'plo mem 3
of alternative fuel ve
= o

odsursy

a1 public
o \ransport irnlﬁmc nfo), |msc MANAGRMBaE (ICT lnr mla -lml cmgtﬂmn avmdance,
umnm! ahagement & communic shan, walking,

5UN 2.20 wrumiunniadanSerlulssmeaidy [20]

City's own investment

« Smartcity Maiaaa
Smarlteity Maiaga % 7 .9 it nde

'} « Energy Management 5 - i&

—‘1’ * Public Lighting Impravemen ® 5’?—25‘;5;‘
Municipal PV network

=" Green eMction. FP7 GC

g + Zomzall MRS ZEM2ALL

< .+ eMob, Spain + Japan

o * Multimedia and internet apps.

™ Municipal ICT network. n _?

; + Green Apple "

-+ Malaga Living Lab.

2+ Sustainable schools

Ui 2.21 drlsenauniedeadovdioanantilulssineay 20]
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2.2.8 Uszwdlasuaud (Ireland)

Ussinalosuaualdszuulnin 230 V 50 Hz Adan1sudalniassUsemayiniy
9,300 MW 8as1m1slalninsell 37 x 10° kwh (udl 2010) ldelngusetvesusay iy
Wiy 3.9% Ussinalosuausiinasnuanan wasndnaduanlungianin Satunsusa
wasulwianaulaedivue 1,428 MW @2010) uazlud 2050 dndlunisuaandaay
Irihanaulduintls 30 Twh wazannisudesfinsasusulaoenled 250 dususeding
\WhmnesyuuninduaiesvesUsemalosuausie stuuiiiiuszaniam w@desnmlunisda

nswasulni waziduinssedauinday

o i s e Bl o ctlicns. R8E CO

% Becrfcition o indatral Saiogs 1240
- ! 300 doe
of) €2.4ba, €100 (5200

efficiently and Intelligently
integrate the behaviour and
actions of alt users

SmartPlaces:
Smart Meter enabled
Automated Load Control /
Smart Appliances f Demand
Side Management / Variable

| Tariffs; Home Area Networks /
Building Energy
Management systems; EV
charging: Renewable
electrification of Space and

Smart Transport:
Smart Meter enabled electric
vehicle (battery, plug-in
hybrid) charging; Vehicle to
Grid charging (V2G); Large
scale electrification of
transport...

Water Heating and Cooli
| systems; Rengwahle s SMART " Ag\(‘i’-“ i

electrification of industrial \ L

heating and coaling process N ceet

foads, .. hpar SRR I NS,

JUN 2.23 drudsenauvatsyuunindansuslulssmalesuaus [22]




2.2.9 United Kingdom

35

ansrverndnsldssuului 230 Vv 50 Hz Adansudnlniausewmayiagy

105,171 MW 8asnslalnwnsed 351.8x 10° kwh Al 2009) waslWdusetvasusastu

Wiy 75 wil wazarmgyideluaedieg 8% lasilmunsssuunindandezaes

Lx = dﬂ =Y - - s a’ [ =Y 1
anTveIUIaNg Ae sTuunRliUsedninm wissnmlunisdnniswdseulwi wasduiiosse

dawandey Taerdunaudtunisudnliihalugiuilng

2010-2020 2020-2030 2030-2040 2040-2050

Critical developments

Rapid expansion of inflexible / less flexible .
generation (intermittent renewables and then s
nuclear} in conjunction with retirement of flexible

coal generation

Expansion of demand response
Localised electrification of heating and transport

Localised penelration of distributed generation

Potential inclusion storage b
Y
Widespread electrification of heating and T ‘t‘%. :
transport il L=
Potential widespread penetration of DER ;
(distributed energy resourcas — includes - o 1
distributed generation, demand response and 3
storage)
Increasing penetration of vehicle lo grid g pe
2P
d. i s
FUN 2.24 UHuBLUNYDIEANTITDIUING (23]
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2.2,10 UszwAlgasiu (Germany)
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centralized e-energy marketplace
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-
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2.2.11 dsewmduauini (Canada)

Useinauaualdssuulnn 120 v 60 Hz Aidemswanlwiiiaussimawinguy
589,031 MW  dnsnasldlniadetvindu 521.85 x 10° kwh (utl 2009) wdslngused
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SEUUNIASINILE YasumenAnIfe sEuuifiusEansnm wissnwlunissanisnasany

¥ wasidulinsdedauindou

20" Century Grid 21% Century Smart Grid
Electromechanical Digital
One-way communication (if any) Two-way communication
Built for centralized generation Accommodates distributed generation
Radial topology Network topology
Few sensors Monitors and sensors throughout
“Blind" Self-monitoring
Manual restoration Semi-automated restoration, and eventually self-healing
Prone to failures and blackouts Adaptive protection and islanding
Check equipment manually Monitor equipment remotely
Emergency decisions by committee and phone | Decision support systems, predictive reliability
Limited control over power flows Pervasive control systems
Limited price information Full price information
Few customer choices Many customer choices

=] I
JUN 2.29 WHULLUNYDIUSLANALALUIAT [26]

U

Customer/Field Communication Office
Smart Meters Advanced Metering Service Oriented
Infrastructure (AMI) Archilecture (SOA)
Distribution Transformer
Monitoring WAN Business Intelligence
(B81)
Distribution Automation SCADA
OMS/DMS
Mobile Computing
GIS
Distributed Generation
Cis
PeakSaver
! ERP

PowerShift
R Operational Data Store
TOU Data (ODS)
. Presentment Website
e Advanced
~ Conservation Programs Asset Management

SUM 2.30 duUsenousyuun3ng ansus vasUsemaLALLIn [26]
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2.2.12 Uszneanigaaini (United State of America)

Ussineainldssuulni 120 vV 60 Hz Mdenisuaaluiniaussmmmiag
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Environmental

Senate Bill 1368: GHG
Perfarmance Standard

Renewable Energy |

| Distributed Ronewable
Faad-in-Tariff

i Customer Interface

Mot Surpius
Compensation

Assembly Bill 31 1990 Levels GHG

Low Carbon Fuel Standard: 109% Reduction
Carbon (Transportation}

Exacutive Order 5-3-05; 80% Below

Onece Through Cooling 1990 Levels GHG

3,000 MWs of DG-PV (CS)) ~ i

- Rencwable Electricity Standard: 33%

100% of ZNE Resldential

300 MWs of PV (SPVP) =
™ I Constructions,

100% of ZNE Commaercial |

R ies ! Constructions

f

.mou MW Cap on A00k- 1M Forecasted PEVs

Rellability-bated DR

/ Mandatory TOU & Default CPP for
600,000+ Non-rasidential Customers

Energy & Pricing info

JUN 2.31 wnuiaiunasUssimaanizamsna [28)

Smart Grid Policy
Drivers

AB 32

33% RPS

Once-Thru Cooling

Smart Grid Capabilities

Smart Grid Infrastructure

Management & Control Syslemvs

i
H

Wide-Area Control System Energy Management System

Wide-Area Situational Awareness C-RAS Management System

Engagemant

Distribution Management System Outage Management System

PEV Integration
DG Programs

DER Integration

En ed or

Advanced Outage
Management

PEV Adoption

EE & DR Goals

1111

Advanced VoltVAR
Control

Wide-Area
Monitaring

Wide-Area
Protection

Power & Asset
-Araa Control
Utilization Wide-Arpa Contro
Improved Outage
Response

Adv. Equipmant
Monitoring

Improved Capital
Planning

Workforce
Automation

Energy Service Provider Interface
SCEcom

Customer information Systems

Geographical Information System
Advanced Load Control System

AMI 8ack Office Systems

i

Substation LAN

Figld Area Network

Communications Networks

High Speed Backbone
High Speed Wirelass Protection

Premise Aroa Network

o

U 2.32 lassadussuunindansesvegussimmanssenin (28]
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3197 2.4 aUdmsznaulusyuundndeatslulsymaingg

1 ;mart Generaﬂm.

2 Smart Communication X X X X X X X X X X X
3. Smart T.ranspor!auon : X 9.4 » b1 U < X X X X X X X
4. Smart Place | X X X X X X X . i e X e X
5. Smart Metering X X X X X X X X X X X X
6. Energy Management X X X X X X X X X X X X
7. Intereperability/standard X X X ! X X X X X X
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Smart

Transportation

Smart

Metering

Energy interoperability

Management Standards
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2.3.1 manaawasulnidaaier (Smart Generation)
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3V 234 laseaiiszuunsuasmdsnuliindanses (Smart Generation)

2.3.1.1 szuvumsuanwasnulniangzateda (Distributed Generation)
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2.3.1.2 WALUMAWNY (Renewable Energy)
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2.3.1.2.1 WasuLaI R
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3UN 2.36 MavihnuvevadkaseRieg [31]

(V) NsHaaWasd I INNAII IUA ISP U YR IUAIR R (Solar Thermal) Ju
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3U 2.37 msvhanunes Solar Thermal [32]
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2.3.1.2.2 Was9uay
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2.3.1.3 madnfiundsalni (Energy Storage)
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{ Cusrent - - .{'i Eloctrons
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1 Separator
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JUi 239 ABenlasouuuningd [42]

(v) Watuumees (Flow Battery)
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() SHanlWaduummes (Redox Flow Battery)
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() uvmme SyialoFusamos (Sodium-Sulfur Battery: Nas)
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IﬂioaswqwﬁimLmaummmwmmﬂumau wazgaasivalvinvuimlutiuin 49

g § o ] L3 4 as ,ﬂl 5 Q‘; ar
Faasivalvzgngadueaglunisusunanvuzinilouraa IngdavisandvzgnuenaIniy

g
cala o

v oo & < o v a &4 a o« e =
mvdidnbnslainddnvasduvewdohanudegiu Fddnnslaitazeoulilnioy ()

4

wdoufiurini vhlduumaedvlnifiignsnmsmeuszafiedaiessunnuunned Toio

Fawlas awnsadaiiundsmldifudnoumnn wasiimsaovauaddunsiouismds vl
o a & v 9 o a W 1 o =

wunnasvinliiawnsaldlumsiniiundssnuidaudumusgrmdsnumudioy . uas

anunsndrseandanulildeugnidulddndqe

= < al ) 5
JU# 2.41 vrsuuummeslufoudaines

fun - http://www.worldfutureenergysummit.com/PortaL/exhibitors/products/ngk—
insulators-ttd/nas-battery-sodium—sulfur—battery.asp><
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2.3.1.3.2 mﬂiuiaﬁﬁ‘nuszuumﬂﬁuwﬁamuﬁ'}qugu-nﬁu

(Pumped-storage hydroelectricity)

wealulafiussuunafundsnumuuugu-ndu Wussuuinifundsnuaraisg

a @ Y - = ) P = oW
waalnildlaserdondinuainth Fnaduitddyounalulads AoaIOLRNsRAY

k23

undsmasumaunildlagnse waliladiignasetuitednnistunseualifind way st

a w ' = = o - o I '
IﬂEJUﬂGILLa’Jﬂ’]ﬂ‘m?\i“ﬂﬂU‘ﬂ’NﬂaNﬂu%”MmSi‘m‘v\lﬂ’?aﬂa~‘1L?,JE]LU‘;‘EJUﬂU‘?I’NL’JaWﬂa’N’mLLGI

o =l

maammamlvdﬂ'mml,mmu’lwmﬂmiamLaawaquWﬂmNamaaﬂmmum'maﬂinﬂ Tae
NANAITIMUTDITEUUT Aansiedaudlatis: vmaﬁmmumaaqmwmvmmmnm'mnu
TﬂmmmnwumuaxmimmLumlw%%uaﬂwmwmw ﬂamiaqﬁaﬁ’uﬁwzmmmﬁww

Wunsasguinild waziadesiudalwinginudimeme Sl logdunisvaalsalui

wegszwindwhvihiiegiuuuivgriviiegiuss uaziioludieiisaugdesntsld

lvivfey (Light load) 1ty Tumnavundsudnuivesgninl e duchangrafuihi

agiualudienfiviniegfuuy defivan1neiimiudenisldlniigs (Peak load) 2y

v

v i L sl ol
U NN INAUIN DY

uniinginuanala

FuUEUASa T wasLaSear el LLaulwaaoamamu

Wit ch g Mt
B

" Divaction of vemter foaw when ganuesting
’ Direcvion of wister flaw when purmaing

]
¢ Hotubion when genaratiog

" Ratanien rvarsed when pumping

TU‘VI 2.42 SEUUMTINIUYDI5Y UULﬂU IGEN \‘MTHLLUUH‘U nau

i http://www.fhe.co. uk/pumped storage.htm
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2.3.1.3.3 mAlUIABAUSZUUNISAUNSIIULUUS Ao N

(Compressed Air Energy Storage)

mﬂIuIaﬁﬁgﬂﬂmﬂ%‘luiﬁaiwﬂmwﬁwma'ﬂuﬂ (gas turbine power plant) @4
aanaszgniivdnaslumilesldfuniedn Imammﬂﬁgﬁé’mLﬁUﬁ%x'L%’LﬁJﬂﬁﬂ%’UUgﬁ
UszdnSnmvasinameslul Lﬂaqmmﬁaﬁmmﬁaami‘l’ﬂwﬁ'lmmﬂﬁé’mﬁuli’%gnﬂéaa
aanuuﬁalﬁ‘ﬁmﬁuﬁwmmaﬂumﬁiaNﬁmlwﬂﬁaﬁuizﬁm‘ﬁmWU‘i:mm%’aaa: 75 Lazdy
dwnsnanUsuiunisleinglane 60% LﬁaLﬁaurTumswa‘%mWﬁﬂiuu%mmﬁwi'iﬁ'umﬂﬁ"w
JEELER %q{]wﬁulﬁﬁuﬁm‘sﬁwm’[ﬂifﬁuwﬁqmumuﬁauaaiwwﬁ'amuau Ingldndearu
dauiuninnisudalnigmhuilindunuiuaounsames iasnernafiulilulnsediu
inde nrtiudavasemiaaiinudeunin oxmmsgninliiSuammsiannstuse oan
Usumsvesemevih lviiuilunsiniuainiy wawiilediasienemnlinanln ey dodls
AuTeulagrIuiviALSou Aoufiezihuitumasluy iflasandlufinnsldautewmile
Uaagoanuio1niavzLiuauin Mé’qmnﬁummngﬂmauLﬁwﬁuﬁnﬂu’lw%mmﬁﬂﬂaa Wil
Jostunsiiwesernmavasdosoaninaninsidy wazlvlunisining Tnserniedouas

nvegREUWIBslulNeuHAR WA

JUN 2.43 SUUMSMLYITEUUNS AR URE 1 UL LS AB N A [42]
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2.3.2 ssuumsdiadadedisnialunindaaie: (Smart Communication)

nsfndedearsnislussuuninssaiesiiy zursruumaluladarsauinea
(Information Technology) (3178 %ﬁé‘l?ﬁlwﬁwmmmﬁwﬁwmamwaauﬁayamﬂ:ﬂw
Funswleyasineg vesszuulnih wleuwinsssnisuelwinliiussuuiannsavildlas d
Pvibinslindsnulwininusslovigan Tnsssuumalulaasaunavesszuuiniing

| A W v 1w 9 A P v
LLU\?LﬂU 2 WUy ﬂaﬂjﬂﬁqﬂﬂq'ﬁﬁUﬂﬁ’UBJ{!a LLaﬁaﬂUm:ﬁLﬂiﬂ’UjﬂWUWIU‘Lﬂ

UM 2.44 lnssaswszuunisinnedoasmeluninseasos (Smart Communication)

2.2\ ﬁanmams%’udﬁaga (Interconnection system)

’lumu%aaﬁanmanw%’uﬁe%’azﬁfa%umﬁju 2 dru Ao wuuiithulasenelowdtuas
(Fiber Optic) kazuuuliae (Wireless) Svnevilinnsiudstayatuagain s1a5: LaQNADY

ienavaueinslinueiuiinaldattasil
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2.3.2.1.1 msasdayartudededromaluladloudniuas (Fiber Optic)

3Ui 2.45 laufinhuas (Fiber Optic) [34]

'

Lﬂmsuumsﬁ‘aaﬁﬁ’bﬁumwauﬁ'm'fmﬂaﬁﬁaamséﬂugﬂuuuﬁ%maa TG KARTY
mnaAslowfduihuguinarsmng 250 luasou Feivuadnunviliaeada 1 &y
A0 Ay INvaIIEY Lasavgndsil Uiy Alulnfwamediioudana
Adyan kst udaiodlwi wazldszruudiannsefindudnadutoyasnadmianis
é?amscdmiaLLﬁ’aﬁmaaﬁﬂmﬁuﬁamuﬁadaﬁzyruvmwmaf] dadlulanionq fu lnsldinain
n1Inandynyin (multiplexing) - Adsuldfonsvislafindnduuunynrms1aa sy
(wavelength divison multiplexing) 1Jun1sdsdmminumazyeedionaiiiaiuenaay
Aeiu vibaunsodedayaldmnnimmaiiadieuiunisdoansiiuanenasunnu i
a"’nwmzﬁumiauﬁaﬁwu,mlaLLﬁ'aﬁ']LLaaﬁaaﬁanauﬁﬁwﬁm 3 @ duusn fe Aa3 (core) 1u
LLﬁ’aﬁmﬁ’uﬁL{]umeLﬁuLLﬁqﬁwﬂﬁﬁﬁwJmé‘i’zqumaa dufiaes Aownanig (cladding) 1Tu
LLﬁaL‘ﬁuﬁUﬂﬁwwﬁﬂﬁLﬂuﬁqazﬁauﬂé’ummLﬁa‘Lﬁuﬁ@lﬁﬂwmanmuaanmnma%maﬂauﬁﬂﬁ
wazdngaineRendenyiy (acket) daannviviaamanain Tvehidusadennnud s

Tiunlowituag anvugAid Ay ninlitasannsaduniaimlonithnadletendnnis

'
=

azﬁauﬂé’uwm‘uaaLLa@é“muaammnmmLtmmwauﬁﬁﬂﬁﬂquaauﬁﬂuﬁquﬁﬂuma% was

LAGAN Tnafinofasdosiideivninanniiunania AIUNIT0ONLUUAN YL YD IF TR
(reflective indices profile) vasnos uazLmaﬂﬁ\rﬁmﬁﬁwﬂmzJéiaam{[imuﬂa-a@ﬂn‘mil,wiaz
Uszian naldlassadarudnvaringg fe loudiadlun (Multimode- mode Step
index) lowidufalun (Single-Mode Step Index) uagloufasiaflusduivnimussuntag

(Multi-Mode Graded Index) Tsdayauuoanvadlouiiurasuuuasiidnuassiaiusonly

a &

sulunaiiiasninnisiiauiouvesdymrmnislulowi (dispersion distortion)
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(n) 9ouauveInIsdoa suuleudniuas

(n.1) Mdsdeyatmmivinuadaloutliir iesnndnisgaydedoyyus
nirdyaraliih v lilddmudygratesdidyyaldssornislng any
ANAEY

(n.2) detayaldumealunanfivaty Weifsufunisdoarsiiuaienewng
= = - a & 9 LI ) w
asnmaluladnisdeansuadinafinieuesdugiud Weviinissauiy
vetayanany ) Yesdai

(n.3) lufinanssnuaineduudivanlvii arursofanelaluusiiudii
Irihusegs vieihriiAeduvssasy

(n.4) deyaiilvaldenn nsdnasurlusduaruanszuulowiiuasitlden

mﬁaaaﬁmﬂaummLLawamivmﬂlwa’Luﬂﬂwu UsgmalnafiuSevienyuiisy
mﬁmqﬂﬂimaaawﬂameuaaLwamiaaaaﬂlﬂmmumaqmaaiaﬂ lnsawizidudndnse
”ngweiaaﬂnmmaﬂsvmmu’ﬁumaﬂ 2549-2250 Lwalszﬂuiuqmnmiaamﬂnmﬁﬂmmau
2551 uaﬂmnmJiumﬂiwEJmmm’nwuamﬂamsamE;’memuaq”mm Lwamaumamaua
sem iy Whdinsediamelulssna meamumammﬂmuﬂaummLLaa 4 @011l Uy
HAua flo ¥A1-NYS YA2-Awa1 UE3-r3919 LA da-Uanuns aga dmiunisldaunig

aaﬁﬁma‘luﬂa mﬂm‘iu1JSULUaauaﬂmaumaLUuiuUU‘LaLmeuﬁwwmummunu
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2.3.2.1.2 msdsdoyaruniednelias (Wireless LAN)

msdwdeyauuiliang fe ssuuieletivadilmiibisosduagivaeinida dropnu
deenlumsilensla nsdnsudouvhldssuuaiotnslians Wireless iufifionilaten 14
omadufinanlumsiu-dedygin Tamnzdmsunsindiluaadialy avmnluns
duene videluanudiiifesmseums Bovies wasifussiou wu aundy Tsausy
f1uemns wavdug ﬁﬂETQUiSﬁJﬂﬁUV}HIUiZEJ%EJ’H \lesanliidesnesdeunaunds

= & Y
wWasuadia anawda Wudu

JUh 2.46 dyanwalnsdsfayaiwaietisliay [35]

nsvinnulsiiaunsallunisdadunyins waznse Nedyrn lneiinisasutouamiy

v
[

miaasetis dmsulunisiieuse ImaLawwmsmmuavhmammLﬂumiiuaaamzym

o
} 2

Tneflddonlddaus 2.4 to 2.4897 GHz way Eﬂ’m’l‘mLaaﬂﬂ']‘iU‘i‘ULLGNﬂWEJIMLﬂSE]‘U’]EJliﬁWEJ
(meluszuunioris madenvosdumianiiot) seeevmnanisdonrevesssuy

(M meluains
(n.1) 3382 50 WA lamaiassuan 11 Mbps svey 80 was 1dannuisy
UszuId 5.5 Mbps
(n.2) 588% 120 W3 lAAuEIUsEN 2 Mbps ¥z 150 Wwas temnuiés
Usgaed 1 Mbps

(W) MeuenoInIg
(4.1) 3302 250 WA lAMIGIUasa 11 Mbps sve 350 wns 1@
AEIUTZUN 5.5 Mbps
(¥.2) s8¢ 400 WnT lamusssunm 2 Mbps Su8% 500 Lwns 16
AMuEIUITIa 1 Mbps
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2.3.2.1.3 szuumaluladinisifouraszerlng (Wide Area Network)

LUumﬂT,uIaaﬁ‘lwmmumswjauma LAN (Locat Area Network) waamqlnanu way
Lianunsadouneiula Ima LAN Faip30u78 WAN mmnﬂumﬂ ARBuUB LN wamﬂm’lunﬁ
29NUUUIATEVIY WAN Tiufas FHEN LW's'wlmw.,LUuammmUivmw‘Lmnuaum dlones
atluszezlnag mawaqammmuuﬂ Nazoauad mmamaﬂsmwamw’tumssuawaua n1s
99NLUY WAN Suaviliunisuaniufsuuuusis ieszasma muummﬂmmumﬁ«um WAN
mamwaa LAN 170 Lmuuuawaualmsuauwlnanms.muﬁiﬂuamammmmwws ¥UU
WAN  tufinansuseiny ma.,u,mnmwﬂumqmwumﬂsuammw ORIIVOLA LAY
A0 LLuumwaqswumammmmmuuavmuiﬂlmmum 9.6 kbps hJaum 44.736
Mbps vi3euinnassuuthdasimaniy

2.3.2.1.4 szuumalulagnisifoudaszoslng (Home Area Network)

sy‘uumwaumanuaﬂnm’lﬂﬁwma‘lumu WU 99011 A1sAduANgUnsallvin was
msmmaauaﬂﬂim“lwﬂwauq lagmuaunefivessanses (smart meter) dan1sld i
maqma’iumuuuwl,am’lumumumwamwlmw W Lﬂums‘lmmaamuwau msmma
ns@alv nsdnsnagnisauwi smaa.ymmmmm’tmmmﬂmnuqMuﬂ.‘tj Wi luwilug &
amﬁnmuqmmuwN;JaﬂwiaﬂauwaLmaiﬂlmmﬂwﬂ‘iﬂwﬁﬂﬂwlmuammwmnawu

JUN 2.47 szuvilousassoslng wassseging [39]
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2.3.2.1.5 38UV 3G (Third Generation)

Wunaluladnisdeanslugail 3 wuiignves 33U 1udesvesndnuiilunng
\Fourouaynssu- awauaiﬂmuummeumauuu‘hmamammmm inlidsedndnonlu
Nsudstoyanag S’JﬂL‘i’.}ﬂﬂﬂ‘Uu wieurisausalduinig Multimedia Iepegvanysaluuy
wazfiusz@nsamuindadu untsiu-de File fifivurnlag) n1514u3n15 Video/Call
Conference Download twad g TV Streaming A199 ‘LNDWL‘[J‘?EJUWIEJULW@IUIEIH 2G fiu 3G
Wi 3G maaammmmmaLLaymmﬁJ'lunﬁiuawamawmﬂm'\mavLaa AnsantAndnd
wiuq Bnegramilivesszuy 3G A fio Always On Aefinisideusefussuuiaiotisues 3G
naennasnTalnsinyide FamunnnsgIu IMT - 2000 shufwualidesisnsauis
il

(n) Tuanmazagiviviovasiu mavmsvaawuaawm 2 Mbps

() Tuannasindauilnee ummziin e oeiign 384 kbps

(M) Wﬂﬁn73311@37:145985/70117:‘7%@'@ 14.4 Mbps

2.3.2.1.6 ¥UV 4G (Fourth Generation)

walulag 43 Lﬂumsaﬂuwiﬁmammt‘suawumwmw mmﬂmaumamuaﬂmwaua
filaifesardunsananeoiaida Tngsy suula3enelnlil azarursaldaulduuulans shuis
mmau‘ummiLﬂuaummamauawlmﬂuwamm (three-dimensional)  semi1agldlnsdwyi
AuAULDS uanmnuuamumu mvamm%‘?ﬂun13aaw1uamwmiwmwmmaauwmnmiawm
ludidniadoanis Las umuwumsmmmmqaﬂwm ¢l asdlvifiufuogisundnany
mummnwaamlv\lﬁwmummawmm dmsu 43 avmmmaqmwamLLUU"L'sa'mma
5mummmaqwmmuna 100 Mbps snumamnmﬂmiwawmaﬂmmwhmuaEJ’Lu{JwU‘u il
LA 10 kbps

ed
SPEbPS
oM
N
%s-
e 33
=
ps hrotesiriiy
43
—
= uE‘ [ £ :
Ky T
" -t ; Sie
ad / ‘1 L {‘-’2
S

can
=
=i

2.48 J;UUN‘MJULQMLL‘UU 3G WAy 4G [37]
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2.3.2.2 myUszgnalddoyauazszuvaduayu

(Information & Support Application)

szuuﬁaawﬂuﬁzuuﬂ%mé’aa%ﬂxﬁua::ﬁﬂ'i'iﬂ‘qurﬁ’[%"ﬁ’agasmq \9u Power
Transmission/Distribution  Analysis Software, Real Time Digital Simulator (RTDS),
Customer Gateway & Portal Wa¥ Smart Appliance Interface Unit S1uviaaiissuy

as ' . v o= o o o
AUUA 19U 52U On-line Call Center Wuiudsdnduniazdosigudnarsnissiunudaya

uaslidoyaunduilanaldasragnieanarusiugl
2.3.2.3 530U WIANUAINAY (Smart Grid Security)

esnnlangailigtuiidulanwisgnamnssunazinalulad Fsfindaulwidu

as Y] = 'Y} 2 al =5 a a a W o as
AUt suUANWRAa 1N SU Walulad UDUATEFAUIYLAULR AaTuszuuSnw
m'mUaam:‘fmaaﬂ'izmum‘mﬁmLLasmsdafdwwé‘mu‘lwﬁﬂﬁﬁmmmmsnlumﬁﬂaﬁ’lﬁ

2

uslnalumediusneg Adedsiailowariiiadusnimiedinwsnduesredadeiiludy
vasUsemafiinisthszuuninseatesanldiesniudedl Smart Grid Security 14U
Smart Grid Security YuinainnateUseinm Tuusiagsyuuiueraasimuns iy Smart Grid
Security W{Wigs 1 Useinnvisanannitudasinisidenldanudisuaiiudoy wasiiesan
mm%‘u%’auﬂumma:ﬁwUﬁuﬂﬂiﬁnmmu’l,mljamﬁanﬁﬂmLflut,usiazﬂszLmn TngUszinn

= e

YBINIADIRTLyIng Security MMl desrsunIanetge
(") PCS (Process Control System) Security

PCS (Process Control System) Security 1ddmiun1sasiuavmiuaudnumsynag
NBAMYDS Electrical Power Grid laglutlagiu PCs avawisoasaunauiiuiiduuiion
NI wararusaiissuuldeanainvaneiud pcs iﬁlé’%’ummﬁﬂmmﬁqmlu
nN3moaasuy fie svUU SCADA (Supervisory Control And Data Acquisition)

(V) Smart Meter Security

'
=

Smart Meter Security #¥ngquszasdiiielviszuuniadanieriininuanysaiuariiuna
Smart Meter ﬁmar‘rﬁm‘ahalum'13Lﬁuﬁaaﬂams’[‘ﬁlv-lﬂ’lﬁgﬂé{aa&?hﬁmalﬁﬁmwmmmimﬁ
UszannuuSnanislindsandnihlgndussdaselunsinadill Brviadaayanly
Huslanuinszuy wionsiaaeudeyanisldluifiuesnulddndre wagmn Smart Meter (An
m'nME‘Im‘iamlums;ﬁuﬁ'agaﬂ’umnaﬁMﬁqiygéim,?uﬁ’ammlmma Fifuszuy Smart

Meter Security siimudrdiuashaunnuiu
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(R) Power System State Estimation Security

Power System State Estimation Security illumIua1u1save95zvunSnsaasoy
iy wassEsasryanunsaiagtuvesssuulniilg wedrelunisdnaulaaniuntsal
199 uarAmuaLuINIINIsuAly wagnsissuuliiariaiuauisolunissrendsay
Inildogreraiiiasdussusimninszuy Power System State Estimation lafl#las fatiy

Power System State Estimation Security 3sfimuddyiduedisds

() Smart Grid Communication Protocol Security

&
=3

Smart Grid Communication Protocol Security ‘iS'U*Uﬂ%ﬂﬁﬂﬂ%ﬂxﬁu‘l}UBQﬁ)ﬁizUU
mi?{aaﬁlﬁuaﬂwmnium'adwiawﬁam“a Faludausnag veasruunindaairasfosns
syuumsAeansiiumnsnefudssndudesiinane CommunicationProtocol IfloAL@13750
Tunismevaussssuvunisdearsiuanmnafy MtusEUy Smart Grid Communication
Protocol Security %qﬁmwuﬁﬂﬁcyl,ﬁuaemmmwmwwnqaﬁaawﬁmfluﬁﬂ%ﬁwﬁmm

ITUUNINDIRIY
(@) Smart Grid Simulation for Security Analysis

Smart Grid Simulation for - Security Analysis 189990015398 WS 191l W A
$1dudesia el Fdliamnsofiesugnszuuiisaitonisnaaeussuuld trazansis
drassruuluiliasly Software %39 Hardware WazvagouliioIiAsIzsiaasyunaiy
Unanduuiafiudug wiuld ﬁqmﬁwamwwﬁﬁmmﬁwﬁmmn W12 ITUUNIASRRS Y]

Yar1N1TamUAgINIn
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2.3.3  S3UUNMSANUIANLUUBIRTEY (Smart Transportation)

Tuszuun3nsansey sgiiuluiunsihsosudlwindanldldunnty Weunisan
v L’ Qs 1 2 & & = s =Y 5 o al 2
nsliisiu uazanmsudesfemsuaulaoanlys Tatluszuunsadaasezdusniuiesdas

P & @ Aaa a a o o
Haodyrsufinsessunisvsalwivessasuslngi wazhummINNUTEANS N MLNDIa 95U
msl‘z’fmu*uaaq}’u‘ﬂﬂﬂluﬁﬁﬂﬂizﬁi’ﬁu

Smart

Transportation

rasts : Bater _ Distributed
Electric Vehicte infrastructure o ry

Charging | Efficiency Energy Resource

JUA 2.49 svuulassadisyuumsentneuLuYSases (Smart Transportation)

2.3.3.1 prwwrnuzlia (Electric Vehicle)

sngualnAniuwmaluladilasunaswoiun saann1TRewIstddsiulun AN s uuE
Tngmsldwdanulniunugai walwladsnsudndsnulaiinswamuiagr9smEqlu g
waeliiian Gedudszneuniliiddyvounaluladi de wumne® o nduduild

AN warlindsulunistuwasusnous
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2.3.3.1.1 saguilwiiingd3ladiv (-MiEv)

Tudagiuuiem fingdd Idvinrsudasasudlaia (-miev) PONFNAIAGILIIAT

=l! d‘ Va = al 3
USD 25,000 - USD 30,000 3adusnsudliing 148Seulossunumneiifvasannazdisag
@ ) o ) ' @ ) 3 - '
a9 lnganunse Tuiedeuld 130 nu. AON1T0AUTEY (charge) 1 AT NSV AUUMADS LA

azastlifiindedldiiaindt 10 vu. wivaeiluidning03ldWaunnalulag n139AUTEY

Y

2
=

o o v v o v
wuaiags Mildsauszalasaiunn Tasawnsasnuazglndils 80% VOIAUIGIARUDY

wuseesnely 30 uii

gﬂ‘ﬁ 2.50 sasudlyia mitsubishi i - miev [42]
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2.3.3.1.2 sagudlwiiaduan (Nissan Leaf)

Nissan LEAF {duinfioudenti reuoimeiluiinszuaady 3 wa wuvddlasta
(Synchronous) vun 80 Alatnd Ti1dagean 109 usedih useda 28.5 nn-u. §051199 0 -
100 Alawnsdadalug 11.9 Juril AULIeERINT 140 Alatunsdedalus anansedein
seogmalduszan 160 Alawnssionisviia 1 addlasundandanuves Tadu 3w w1aan
wuniae3 dfenlesou AanauTR Aednneindauastuiiniun fim1ugdia 24 Alatndse
alua Tiwdamannnda 90 Aladaddetalus mdelwawdundendinndunild 160-200
Alamsdausnsmiieegiiussun USD 25,000 - USD 33,000 AUA ARy LEAF 7

bildsuruiiouetnaun fog 4 Usens fe

(n) szvudiimdou ﬁ'%zlyﬁm:rtfa'aymﬁwg[anmyasf?myymfuUU (ZeroEmission)

() naseonuvuiisagaly

(A) @wrsauauldarlaealnag

(1) Woumaidiusyuusan 59579 38R IR Advanced intelligent transportation
(a7 1o

gﬂﬁl 2.51 S08UA WY Nissan Leaf [42]
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2.3.3.2 UszAnSmwuasuunnes (Efficient Battery)

]
o ar

al - = = ¢ P
walulaguunned Wunaluladiiddylunsiudsunlasssvuressasudainnisle

)

Eﬂl A = 3 s o ar

o & a ' W w = ;
indudemdslugnislélwilunisdumdeu Snisdaiutiadodfuyflavdrsanuaniizly

@

(=) v 1

o w - = ) & o w a = |
ALIRADUDNAIY IQULLUWLWE}?VJﬂUSSLﬂWNﬂmaﬂﬁm5WU§quwaq UBE 2 ANy YI9¢aAINE

U
'

' a v a @ oA A o W
ABNIIBALLUY NITNAR mununqimaﬁ ANENTINW LaEAINUUINYDNOUDILUALADS Iﬂﬂﬂﬂ@ma‘f

@

dfieyianand Ao umLUBIRES (Power density) Sauansdandanuiamualunuaimes
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2.3.3.2.1 walulaBuunineiaBeulonau (Lithium-ion battery)
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2.3.3.2.2 maluladuumnosameu-uas (Lithium-air)
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System Comparison
Vision of electrical energy storage systems and operating range
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JU# 2.54 Wisuifvuszesmaiisldvasumeeiusasiia (42]
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g g ‘
2.3.3.3 Tnseaieiuguvansue (Infrastructure of Charging)
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U 2.55 gawsalila (Charge Point) [43]
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(V) M5YITTEAUT 2 (Level 2)
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$UT 2.56 SUUNISISUUY Level 2 [43]
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gﬂﬁ 2.57 S¥UUMSYIFUY DC Fast Charging [43]
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2.3.3.3.1 M5B SAUVUEUINLIMAN (Inductive Charging)

@011Y199UUY Inductive-charging 1Jun1stdauruwimdnlninlunisgrelay
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cars.html
E Chargingtime Power supply Voll:age ! Maxcurrentf
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Ny 2-3 hoursw .Thrme phae.e + 1D k\N 400 VAC ' =16 A :
”‘3—4 hnursw bmgle phase - 7 k‘u’-! 1230 vAC f 32 A ;
| 1-2hours |Three phase - 24 Kw |400 VAC 132 A
20-30 mmutesﬁﬂwée phase - 43 kv 400 VAC 63 A

2030 mmut»es Dnecf: current - 50 k‘u’! 4UU 2 5IZICI vDC | ICIU - ¥25'A

gﬂﬁ 2.59 szaznanlun1suiavessalniia
- http://en.wikipedia.org/wiki/Charging station
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JU# 2.60 WNFUNRSEIN J1772 5835UNITER Level 1, Level2 Wae DC Fast Charge [43]

JUR 2.61 Uanundanansgiu SAE J1772 dwsuaniilvida [(43]
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2.3.4  yuyuuardeaNdnes (Smart Community)
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Ui 2.62 Tnssasassuuguuunasdeensanios (Smart Community)
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- Maximize the use of renewables, such as PVs, wind power, and micro hydraulic
Control Center for - In order to absorb fluctuation caused by renewables in the community, share energy with homes and
optimizing energy office in the region
demand/supply Utilize EV and EB as part of energy infrastructure by managing their focation and battery status
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UM 2.63 ssuuguu uasdiudansey [11)

2.3.4.1 U1usvaies (Smart Home)
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i

5UN 2.64 szuunelutudandes

nun http://www.geappliances.com/home-energy-manager
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2.3.4.2 91139392582 (Smart Building)
s =y = a:l-s P =3 s s 3/
9111593038% AB ©1ANTNINTRRNLUUIHENISHEANE 1 u A NS U AR Ul Tie g
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M :http://www.nec.com/en/global/environment/energy/buildmg.htmL

2.3.4.3 15997UgAa N 550892582 (Smart Factory)
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M http://www.advantech.com/eAutomation/auto mation_controllers
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2.3.5 §Aadandes (Smart Metering)
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Electric :
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JUN 2.67 lassafrsvuulimessaadey (Smart Metering)

2.3.5.1 s:uumﬁwﬁay)auuué’miuﬁﬁ (Smart Measurement)
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2.3.5.2 ssuunstosnuszezlna (Wide Area Awareness)
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(n) State estimation

(V) Fast time domain simulation
(M) System state prediction

(1) System recovery

2.3.5.2.1 Monitoring and Instrumentation
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2.3.6  msvamsnaseulniiegreiiusz@nsnaw (Energy Management)
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2362 Glﬁ’lﬂmi%ﬂ'tﬂﬂ‘lwﬁ’l (Electricity Market)
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(A) (Dumsorgusuadnimutnang1u (Continuous supply)
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2.3.6.3 nnavauaInudanslylniivesduilna (Demand Response, DR)
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2.3.6.4 szuunsimewasulnihdanses (Smart Power Distribution)
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cfﬁﬁﬂWﬁ’]%ﬁUWﬁamu‘LWﬁwmnLma'\aa}'ﬂsflﬂﬁﬂLLazeinUé’umda%'U"LWﬂw 9199¢4]
wnasiusaundstiglniimanouis wulivsiouvashasiniivaned deutauis
ﬁTama“Lﬁ%’uwani”wumnmmﬁmwéaam&lwﬁﬂaa deinnszuadmaasivaludauns
SELUVU SAS mm‘wmammmmaqmuma‘umm5amwﬂmiwamm“wmmmman
wiasteuazuvassulwi sl e lUlg nstasiudaursidunis$nuining
amm’lu'ﬁvUulwﬁ'mmﬂmiuuwua

(v.2.5) Power Transformer Proteclion Control and Monitoring “siauuaq
mdudugunsaidnelnilisimigs suu sAS aunsansirasvan wEsUNRYemL
LLUadPE]UW-I]uLﬂ@lLWWTJWUEN‘WN‘i”UUiWﬁW LUumalwammmsﬁnmmumammmm
domeduiesannligy (Outage Cost) SNVASEUL SAS aursaldmuaiuisaves
vmal,maqmaalmamqqaqmmﬂmimuauiﬁamLLaximemeuwmmzau

(9.2.6) Power System Monitoring S¥UU SAS mmsnmwaaummmwﬂw
syuulnihdada iy finanmuiinwatnve Yy mmmﬂmmmauamwmq
aunsadlui vl wieiinandunedannieuen Wy ay dy Sy
'smn'smmsmmswvwmmmwaaanmm'amiﬂaaﬂu mmwauf"ﬂwmmmaelmama
39157 i'mmmLLr"ﬂ,‘uaammﬂnm‘lusvwﬂawmmm‘umlw“f\mummfuulﬂ

2.3.6.4.2 s2UUds HVDC

'
-

ﬂ'gmﬁmmiﬁﬁé’q‘m%wﬁm-im%"mmz:mn%ammzmdwwmﬁwLﬁﬂﬁﬁdlvﬁmmﬂﬁ an
ABTLEENITALNAYINT Y viliiAntadiinlunsdsindaluiadsaeddninnssuaagy MY

Uadurnee fail
(n) dodrinlumsaelihdrgareddlninszuaasy
(n.1) Mmsgaydsiaalviiuafiouluszuudslniinszuaady

nmsgydumdsliniinadoulussvudaliihnssuaadu mnudeanismaslu i
afoudiuAssndueesidlusy AUUHER d9 uarTmne Werdaluiiatauiing 189310
Anfuysea luanudalsias m-\ﬂ“‘uﬁ’uﬁ’a‘hﬂJflwﬁ‘[‘&LU.,mucﬁ'm'wﬁsmﬁlua'lueﬁ“'ﬁzmn::hmm

199 sgviliiRansguidsidslihaiiontiv lutasmnuda st sl Wi ilnas
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iy Maslwihiailouililuvesimienineziiosniimadlinadeuiiadend
vivdseq Tumssssiuduiluiisiimudesnisidsiwinlmanun sadlwinatioud
“l‘t’ﬂﬂ‘uaarﬁhmﬁ:mﬂwwmnn’hﬁﬂé’@lwﬁ’maﬁauﬁa%ﬁamﬂﬁuﬁuﬂixg N15gade
Maslwiafleufiindussdmansynueussiuiiduasuasansas Sesndugos

msfindshngemaliiaiowdluieshvssiunssiulfeyludieivensuld
(n.2) w@hgsnImmagurias

= o w o YY) ° )
WRYININNNYNAAY W nssuulWinseuaadude s unieldnine
Falaslud Werdslnwidilualuansdssyninsaesa FanN155nwnzdalasiuduie

Laﬁsj'mwwaxwlﬂmﬁﬁuﬁaaﬁﬂﬁmmLLmnsiwagszjNaaqﬁ”a dA1dasnin

90 949M1

(n.3) Fdbamnsadunssua (current carrying capacity)

[

Adea5TunsELa (current carrying capacity) ¥edangdani e ians ua

sanfianeds AC aunsnthldegadatiios Sadudesriandwesasds AC Tumsas

(n.4) Msdslasludueessuy AC aosyuuililainuasiaiy

= (3 e a s ' o 1oar v
ﬂ’ﬁ‘?jﬂﬂi‘luwﬂaﬂi‘éiUU AC E"{EN'EL’UUVINFYJ’HJQm?ﬁﬂUIQJaTQJW?ﬂL?IBNG]BﬂUIW

Tauass esnnlianunsodelaslugfuld
(n.5) Msmuauiaalwihluszuuds AC

nsmupuiidsliilussuuds AC nsmauauindsldihivedfusudiunud
VDIEWATINENNUANGINTENI19TA LazusaiuTEndsaaa AITUNITAIVANNIS

Inavosidsliinlaensesndusasiadsgunsaadudnly
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500KV, 60 Hz 345KV, 50 Hz,

5000 WVA equivalent 10,000 MYA equivalent

A

-

¢

phi= 20 deg. 3rd harm.

MO

Cle—s|C

s (A A
HB<‘ B
¢

Openthis block
to visualize
recordzed signals

5—3|

B iy

/v
d B Pphi=80 deg 3rd harm.
9 I S/ AGFaut
ke A 9
e e = = 3 e
60 Hz 50 Hz
600 Myar — 800 i L

: Reclfier ;
Data Acqusition Contral and Protecfion Conlral and Protection

U7l 2.80 Tnsea$heiiug mszuu HVDC
iy - http://www.mathworks.com/help/
physmod/powersys/ug/pe_appUcationsﬁhvdc1.gif

lnssasaituguyetszuuds HVDC Fauansssguit 2,86 Wumsiioulesssnitesyuy

Iwihnszuaady (alternating current, AC) @esszuudnde iy auualsssuy AC1 1Dudnues

maalnin ﬁumnﬁat‘%‘mnssLLa%'aLLUaa"LWﬂ'mnnszLLaaé’m{‘JumeLama (direct current,

DO) fsusznaviuangunsahinseuasiwanivianed Wui udrdsmdslni e druas

a4 DC

P a & = @ v =
H1uBUesInesTInUasliihannssuansa dunseuaadulniussuy AC2 Favilu

fusunaalnTin

(@) MsseuigutefveIsE YA HVDC Aussuyas AC

(¥.1) AC waz DC Afiiaslwiaronsasviniu madonloadiassuuds HYDC
wilnagnnin sz szuvds HYDC Wansdsihassduluvnsiissuuds Ac 14
aedsagtoyanandu yonanil Auinlddmsuinsnardsliivesssuuds HVDC

fadpsniniundnanaidslnilussuuds Ac

(9.2) szpgmaladladuiadifaauanuisalunisdsidaluiiaeeaseuuas
HVDC wiluszuuds AC Adsluihgeaauusunduiudduenuaud X vaeansdeds
ﬁuaeﬁummmwmawﬁa Masliiesaneds AC azananiiom uu1Ivasa s ds

WIDIELEMWANLINTU

(.3) Aldarslunsaanuadieszuuds AC uazszuuds HYDC wiuiuzos
d1Aeald9e dvsuantiuniaUaneviaa wazalddrsdmuatods Wosanly

EUVES HVDC ﬁamﬁﬁumaéfa@mﬁamﬂa:n:i’umﬂmsml,aaﬁ'mﬁumummmgﬁm 3
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o a1

mdsiuanedsldianrfivatoniedadod tadosndasiuainnszuans iy
nssuaaduinaty o ldTedmivanildunisuasaotivatenieue sssuuds
HVDC gandnszuuds AC dalaifieamsiniosutasiiu usirlddeasds DC axsng,
a18d9 AC (osnnsuuaredesiensnstosnda Wuwaldaldiresiuveeszuuds
HVDC gandnszuuds AC dmiunisdsirdaluinlussosmnsdug agalsiinm e
TWUENNYRIEAIsEI 600 9 800 Alawns Arlda1e5Iu8358UUdS HYDC 9y
whiuszuuds AC 13unseaenaiin 5283 9AIfUNY (break-even distance) Lifa

BYEMNNNNNITYEEN AN avdemaliildiresaueeaszuuds HVDC #andn

FEUUAY AC Mt S¥UUds HYDC Fwmmnziunsdaiidslnihiissozmalnag

(v.4) wssiulwianluaneds DC tosndraneds AC Wosmnnisineivag
aeds DC fiusnudumuvihiuluvae insiiwe Saeds Ac Usznaumeniu

A fmdenh uaziiiudsy

(v.5) luaneda DC lifansgaudomadlaiiadoumieuluansds ac sy

wWhitfrudndudesdiafigunsnivamerdeliinatiouluareds oc

(4.6) uaneds DC hifinszuadnusy (charging current) (osannluaeds
DC Lifimufvussqmilautvanads AC Hlidinnssuasayszqilasandaiulszgiu
danalviagds DC Lifitamuswiaremeganitwssiusunmdur g linansss

ADNATDUNDTIURA (Ferranti effect) wiloufualuas AC

(v.7) svuudy HVOC fiarugadelonlalsur (corona) fooninssuuds

AC finsananidien RMS vaauswiulviihnssuaaduiniudussiulaihnssuanss
ot W 1 9 g @ o I = 06 woa |
wmunmyenvewsuliinssuaaduiimganiidsihlifeausninlussvuss
AC snnntssuuds HVDC dwalienniaundiudsagsou argdaddsuanimain

awnuduinihwsaidalalsunlédieni

(4.8) M3simsasluszuuds HVOC vldenninluszuuds AC agdinugily
mmxﬁﬂimamaﬁmmé{amaamwimzLLaaﬁuwﬁmL{'}uﬂus}'ﬁmawimﬁqé‘ia%uagjﬁ‘u

ANUDSEUL dwalinisdniensvasssuuds AC naniviladanta

(v.9) gUnsalnisuvasnszualainluszuuds HVOC vinliiAne suain
(harmonic) MM USEUUAY AC way HVDC grsuafinuiadiuiiliatuisaiidnldas

dsansenulufisaunsniduy Tussuu
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(v.10) Adslwinafioullauisaluaniussuvds HVOC 14 iosa1nanss

o /s A 1 o u =Y v 1 5 1 =
DC vimunndeiaslwiia3anindunieludateniavintiy seuuds HYDC Juaiiou
e 14 o as & | 2 o w o ale o |
Wudunwenumsinavesiddlwiinatou agrelsinu dmiulnanurssiiniifnsog
2/ o o = o 4 - 5 ar o a = -:-[
Uargnunaznasmisimdalwiuaiiou sududosdadimenvesidslainaious

antuatenig

(v.11) nsderidalviiuuuandesn (point-to-point power transmission)
18338 UUE HVDC llagainuirfuszuuds AC nanadeluszuuds HvDC ladnansa
AegaLen (tap) eanufledsidalniainuansy dumidlalasnsamiousuly
ssuUds AC ilesnsunds HVDC Fosmsiriasutasiy JadumsifivAldieiigs

Tnussuuds HVDC

(v.12)ffUsenaunideueseuuds HVDC ddnduniuane We9anlud
masltadoulussuuds HYDC sty Javiliuszansnmnisder gl inadaueg

FLUUEAS HVDC gand1ssuuds AC
(P) NITUVIUTHUANYBITTUVAT HVDC §94750U U952 UUET HVDC g 4 Uszinm

(A1) szuudsliiinszuansauseiugeuiindauien (monopolar HVDC
transmission system) sxUUAY HVDC Liaulugssminissuy AC 40932 UV 8T
auNAld seuu ACT Wushudennaaludiy SusindBomseuaulainssuaaduidy
NIzuARsY uaads MaslWieuaefu (srounding conductor) lBwadmasiiie
wlaaninnszuansaudunssuaaduluduszuu AC2 9xuiuirssuuds HDC viiaild
awaﬁaﬁaﬁ%ﬁmﬁauﬁwﬂ%awaﬂﬁmaamﬂuﬁamﬂai’m%uLﬂumwatﬁulﬁﬂimalwa

nauly daudnuuzianliiuaraodsuoszunds HVDC VUAUNAYILERI LS

DC line

3 3

AC [__-_? | AC
—@—A | =
L+ L

JUW 2.81 szuvuanuds HYDC ilind e [46]
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(m.2) szuvdslwilanssuanseusafugaviinanida (bipolar HVDC

5 [ 1 s ° = s ' v
transmission system) &nadtiienenisiinssuavearsslasiulunias sy 9y
ﬁﬁﬂwNLﬁmﬁ'uﬁﬂﬁnswﬂﬁlwaluﬁ'sﬁ’rﬁaaauﬁuﬁﬁmmamiaﬁuﬁmiﬂﬂﬁlﬁwﬁa
Wudruinwasdnduniadudiay votnszualunazndu luaniisunfoslys
nszualualuanafiu JoRvesszuvdwriinantdafeaiunsovinaudussuudsring
= v o a a ' & & o ' % a a
el wawnaruransostunta latvilsauldaruisaldalalnea wwiuidy

maduuInseualnih

DC line
AC $ $ .AC
S B B
x| |¥
DC line

JUN 2.82 stuvanudviingasds [46]

U

(n.3) szyuddlriihnssuansuseiugasiindamilou (homopolar HVDC
transmission systemn) fauantluguil 2.89 Funadrienisnsiinssualufive
in3asudasiilugmuientu wiitanenssiutidmaliisadendunssualy
Armaieamiagsivedeuduiitaumilouty nszualudniimoandluasnsiuiy

WuaasviwdrSeluanduruasfuauasulgas

IUBAG T ITUNAC 2

UM 2.83 szyvansdwiindunilou [46]

(n.4) ssuvdslvinnsziansaussiug sviiondends (back-to-back HVDC
transmission  system, BTB) dwwanilusuil 290 Hunisdediesnseuaiu
Sunefneifisumiaiiontulaglifawds De Jeulus ilesiFoanseuandaslusi
nIslarauunszuansILan dunasmeiazulasliiinnssuansudunssuaa duviugd
szuudd HYDC 2ila RTB infnldideusasyuy AC aniss vuitldanunsodalaslugitn

MunulaunsuiaIInANaAL



96

TWUUAC 1 WULAC 2

JUN 2.84 syuuavdsilandaionds [46]

I3 ' ) ) ' - <
(1) msvszgnsiszuude HVDC illaaemadslnilusnwaizeneg \ilessnmsidoules

fYsTUUEY HVDC lifidadrinvesnstalasludseninessuu AC aasssuy It F9@1u190

Mszuuds HVDC Wenleaszuu AC apassuuiifinuasamle (50Hz Wway 60Hz) ¥39913

Waulgarneszuuds HVDC wiin BTR 3alsisuiudadareds oc flg

(1.1) psinaslnihiidehesyuuds HVDC WfufuAriuenuaudesans
duuazyuunneassnieesa daiudsanunsaldszuvds ivoc ealesssuu AC

=)

AR5z UUNIANNIVIAUTl sz esalnala

qi a PL) W = ' o a s
(1.2) misifouloaiuuvasiiendsnumuidou 1wy ndnuaunaziasa fing

R

(1.3) nsuisuloatiaviansdane (multi-terminal interconnection) 1Wun1s
P Aaia o W ' ' | e o '
Wanlesniidane weandrdoandatiuunnndtas s ngUzmiwIdinsideude
dwas DC2 nam il 2 Wludvaneds pe1 Aidfousoanaaiilusii 1 LU

VU 50 Hz

(1.4) nsiiendeeiplalansiaiederrdalwilugssuuln i s anen

TaauuLNe

B0 Lt

JUT 2.85 msustyndldszuuds HvDC [46]



97

2.3.6.4.3 ssuvdslviihnszuasdudsiinnudangu (FACTS)

'isuulwﬁwﬁnﬁq%aﬁmg@aﬂnizﬂﬁmﬂmaﬁnﬁﬁwé’qﬁﬁmﬁa?ﬁwmmﬁ'mwa’ulﬁi YUY
lwﬁwmaﬂﬁ‘[ﬂaLﬂumimummamnsa’lumiaqmaalw%ﬂmmaaq’lwmﬂ‘uu LALAIUAL
Wi ilwaluanedsldlnonssnuigainisiuitqs zi3enaunsniBlannseiindindaiiaina
Armdanguliszuulniifdaingunsel FACTS (FACTS devices) UIBMIAIUAN FACTS
(FACTS controllers) iiialfidnlanuifinuas FACTS WA1T19959 18U (mesh  network)
Lﬁ@lﬁﬁwé’alwﬁﬁgqqmﬁlwalﬁﬂumaa’q AB, BC way CA 1Uu 100 MW, 1250 MW wag 2000
MW mudidtu deldia3easudaliiiiva A uay B Framasluin 2000 MW wag 1000 MW

Y

auau T3y 3000 Mw Lﬁwﬁ’uﬁwﬁﬂw%ﬁwaﬁ%@rﬁiaaﬂwuﬂ C MNABUTRUALSALER
lugUannsadmnummasliiailualuaisds AB, BC uar CA lawiniu 600 MW, 1600
MW uag 1400 MW mudsu mmmqmaﬂﬂﬁmlwa’tuawm BC wnndaraslaliingeandi
dals wadu anvda Be Jaegluan1izluamiu (overload) Wieftagu At nanAuluads
BC Iludptanmidinisndnueaeaiosininlniiiiva s wagifiuidinisuanvediaio
Auiinlwiafiva A

Iunigﬁﬁlnjmmim%‘uﬁ'lﬁ'amswémaam%aqﬁwLﬁ@lWﬂﬂﬁﬁ’a Auaz B la au1sn
uidpmlvaniuluaieds BC Iddanisinsagunsal FACTS 1 Aufiudsygeynsufiniugu
daelnIanss (thyristor-controlled series capacitor, TCSC) &afian -5 @ safuatads AC
vieiuenuesoynsuitraunuie lugained (thyrstor-controlled series reactor, TCSR) %91
A1 7 Q soaunsuivaneds AB Tugu.... vi3asanueuawadinuaudaelvsames (thyristor-
controlled phase angle regulator, TCPAR) @aildn -4.24 0 ARRUNTUAUAIBEAY AC Auiiiii
wdianfndiaunsal FACTS dladamiligevinliiaslniitlvaluaneds 8C anasan 1600
MW 1T 1250 Mw "?leiLﬁ?ﬁUﬁ’lﬁﬂWW’]ﬁjd?}ﬂﬁﬂ’mﬁd BC dalsined dawridslwihillualuans
d9 AB an91n 600 MW 18U 250 MW wasfrdalwiniilnaludresds CA (Ruein 1400 MW
W 1750 Mw b‘?fqé'ﬁﬂaﬁwmﬁﬁwé’aIWﬁwqaqmaaawaéaﬁaaaaﬁﬁalﬁ WLALIIEIW 50N
gunsal FACTS mﬁmffﬁuwumﬁaLﬁ'mﬁaamﬁwé‘ﬂw%ﬂ1ﬁ'twa1uawdammﬁﬁaamﬂ@’f nan

=i @ =

RIARPLIRGEY JﬂBLWE]“VHELWT UUIWﬁWﬂ”!'NMﬂ?WQJHﬂHEIULWMZJ “U”lJ

o
o

(n) wuahinvesnisievgunsal FACTSAnTunintfadesieg faf

(n.1) mmmmmimaahiwmwma@ﬂju’l,umuma@ wnszflianuisoadng
Tssluingusnlamils muuﬂaam’namﬂmumamaﬂu-amaﬁmﬂfijw:ﬁ::‘uumﬂ?ﬁmﬁa

a'aﬂ"wé”alwﬁwleéTalwamImULnJgﬁmamaz:lﬁamﬁwaamua‘@memrm"r:u'rza%’nu-w
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- v oo V- | v <
whesnmsyuuliled weuslatymeanani awnsaldaunsal FACTS Aimunzay

< :-' ! o ot Y :? @ = v
WetuAmmannsalumsasiasinildgedutvanedonloduss uuly

2 1 g -] ;23 g d‘ tﬂ' I o s 1
(n.2) Msasagasiuilmivilasndu ilaiunisdsaslnivasaneds

ndnnsagligeiiu nsfnfgunsal FACTS \umadonmieiithuldununtsadneans

U

dalyal

(n.3) Tadriansaaidsluih Tnevaluddslniigeanuesansds A Yuay

'
@ oo L . | v oS v w €

nuliadinanwieu (thermal limit) uaziasrimatosnmmisyuinds deduiuss

e

o 13

AWENYBsEEds ndnfisdwmivaedidun mdsliihgegaiiddldasgnimunsne

Y

'
=l o a

TnDanenuiew uillomueivesmeduindy mdslwingegaidildazanas

=l o w = 4

wazgnimuamedadiinatiosammaufig \eLiuT adrimatiosnwniayals

WiNINGu nsinasgunsal FACTS fitmungaudlulussuuiadumadonnied

ausovinle

(n.4) n1saansgadeinadlwiAnedulussuy \edangunsal FACTS
awnsamurumsiravesmasini luaedeldnudeenas Js@mIsnann sgayde

naalwiluaedsle

ey v fa o a o w w
(n.5) mAluladfiimtheesgunsaididnnsetindrinds Tnsawigniswaun
qUnmﬂm%ama%‘lﬁawmsmmmﬁmmxﬂssLLaﬁizﬁUtﬁjﬂﬁmnﬂﬁu’Luﬂaqﬁ’u Juduly

Wizusvgndliqunanl FACTS Feldlyawesiduosdussneundnlussuulniinmes



(W) MauvaszinmvasaUnsal FACTS
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msuussznnvesgunaal FACTS wiauSeuiiteusuaunsafillduusdaiuansnsa

wanala

womim W o
guUnsallduuAnAY
(WamaUauDI)

¥

gunsal FACTS
(Hanaumuaaia, il

A (R), Famileasi (L), ssmesaing iR Ay
Aufudey (C), wiaudas nssualsil;
an dresnsreeneed
y
1 aunTal yﬁ_ﬁgkﬁg [:L'C}rﬁ. =
: TCSC, TCSR SSSC
b & HEaunTUAENTNY
@ gunsal ARy (Lo) i SVC STATCOM,
o) ARrnuR TN SMES
(2) aunsait 'Y
-y wua.u iR UPFC
aynms Laauva
t l 5,
(2) gunsaiTax HVDC IPFC, HVDC

BHATH- 2UNTH

5U7 2.86 nMiuusviingunsal FACTS wazmsilSeuiiisuiuaunsalitldinusidu [46)

dmivgunsnlusiazy Bnarldefurelussas Suasioly

Aryanuaiviyluvasaunsal FACTS wanalesnandasdaddydn wrilyamadedniely

nuldansnsoudsgunsal FACTS mudnuaimnsandilussuuld 4 aiiaie
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. ; < a ) | B
(1.1) gunsalaynsu (series devices) Aogunsaliideaynsuiuaivds Iau

4

i
'

v g | e @ v P N I A T A
AINUUsEY WIuannestsiuala wasunasdnsuseiuiuuanld Wudy 4

o

Usgnaulumniasesudasiu wWusiu gunsal FACTS uuudeauynsufuaeds ndnnis

1
' 3

muguvesgunsaiviiatifedieussiuiueen luiiemuauiddniilnaluasds

¢ v o

lunsdivasinfivussauiosuanines ussiuigeanlusimuwhiunsyuailvarugn

ar 'a

nuABuiuaudvasgunsal lunsaliyumaeansafuduesndainfunssualuans

Al

| | 1 e = [N ° w = Y
a9 svdwabigunsalianuasu (FunSetne) mdslwinadoutusyuy

(9.2) gUnsaivwu (shunt devices) Aogunsnifidovuuiuta laun daufiu
Uszaniesuenmeaideuiuarldfionisavaunisiinsruavedlniaines uay
uaiTBus IR AU senauiuniedesuasiuasundsaraundeey iy

#U FACTS wuusavunuiula winnseunNvetgunsaiyiinifedienszuaonviny

o v v - o w P |
Surlsieenluliissuy iemuauidsluiilnaluaeds

(0.3) E;Uﬂ‘izﬁﬂmm’m—aigﬂiu (combined  series-shunt  devices)
Usznauaugunsal FACTS fillinsesudasiuduioaunsuiueodauas yuiuiudads

TunasiAuasaundanumulninnssuanssaniy

(v.9) gunsalsIMeYNTU-BUNTL (combined series devices) Usenaudae

9

gunsal FACTS TiflnSesudasiudsiseynsuivasdaisasidunnnirdosa uasld

WHENAUALANNSIURIUN T LR SIT0 Y



101

o ' Y P a
2.3.7 anudunsalunmsinausauiy uazinsguiivensuld

(Interoperability & Standards)

AMUEINIATUN T U N Y (Interoperability) AUA191TAAINYDY IEEE
WU ¢ mmamﬁmmm‘umamuﬂsmaumum 2 svuwu’tummamﬂaawamamnu
LAy nuua%wauamaﬂmaauuulm & wsvwmamwi nauua'}%umusvuumdnu FEUU

k2

Weatunnirgudniu wisersesdudndnidiortuudauazdianarfuild Tnsasinay

U

Swiuldedeiliinissdanisdrdaaznissniunis

Yo

Imamu‘tmmmmmmsn’iumimmuﬂmu Yzl mmumumnwwa mwsaﬂawwam

wmaammm‘lumuuuq smlu"l,‘umﬂnimuﬂawmm wazahunnaglilainisvinmsnaaseise

7114°) Lwa’lﬁlmmmmmsgm stwmuuuawazmluummgmmaaa%’u

lussuun3ndeaiesdudiusag luszuuduervvzuinnwansfudn uazauay
YU WIoUTWATZUUD UL LS LAY Fanrsimuarasalunisvinnusuiuty

Tituagredaasvinlvissuunindanseziurineul s

*

£ 2 i

“,I"h‘ . »
-

e

XML Web Senices Access Control
Dygital Suneillance §

Personal Computing

Home Appliances

UM 2.87 mmannsolumsianusiufy

A http://hometoys.com/ezine/OS.Oé/perumai/Jnteroperabflity_clipiimageooI.jpg

1103574 (Standards) vuu84 mamﬂawwmwmumnaw Imamaia‘ummam
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3.1 AnwdanwarunuiaussuulnTvesUssmealneg

Luaﬁﬁl’lﬂ?’ﬂuau%‘)ﬂﬂ‘i”L‘V]F‘ﬂ%ﬂllLLU’JIlJllmﬂ‘i’ﬂﬂﬁ’mmﬂJquMﬂ“] U uazan
amumsmuswm‘ua@mjaLwaq‘luaummmm‘[uuﬂsumawuaawmﬂ ilwandudiag
MMsAEnLIIIEUTRIA§ I sHaal i veaUszmnalne Tugusingg Triluurliululy
fimnila TngasinsAnwiunuiaunidainsudalnivesusemelng we, 2553 — 2573
Qﬁuﬂ%’wqm%ﬁ 3 (PDP 2010 aﬁuﬂ%’uﬂqaﬂ%@ﬁ 3) WHUNAIIWAI I UN AN ULAENE 19U
aden 25 % lu 10 U (Alternative Energy Development Plan:AEDP 2012 - 2021) uax
AnvusuynNFsm 20 T (EEDP 2011 - 2030) Iildnwnisiuetsls weldifudoya

N9 UNTOBNUUULAZINUE UL UNT D g nangvassslulssmalnessly

3.1.1 AnwuauWauindiniskanlvivesussmealng w.d. 2553 — 2573 avdu
Uiudsen3sil 3 (PDP 2010 atuliuusenssii 3)

mﬂauummu‘mamumuwwmmawaﬂwﬁwaaﬁsumsﬂ,‘wﬂ (PDP2010 Q‘U‘Uﬂi‘UUW
A%sfl 3) WA 2555-2573 aUldlnedaududsililoduunu-lutansd 2573 o2 Indamdn
livlsauans 70,686 Mw Wgusenavsafidmdalaiilullagtu m §ul 2554 iy
32,395 MW maswdnvadsalwilmisan 55,130 Mw vindnoidmaatsaluiniiiivuneng
119U 16,839 MW sneasBeamassdniiiuenmuusannlsslnia uanduienaisuuy 4

wasUszanunmsHaawa sl wihue nanuasdadewmas Lasad
3.1.1.1 Masudaluilvdeaell 2555-2562 Usenaudae

Tassnastsalviismuusuadleiidulasen ‘aﬁﬁmszcﬂﬂﬁ’u WIDTUNUNT AN TUIUT

[

Fauuad Tngmadadalnwiluuidiugylugtsou 23,325 MW d519a=88m69il

Sudalwihaamdsumyudoy Qulsavaias Sulonnmsena) 8194 Mw

15alnsirszuu Cogeneration 5107 MW
Tsslwhmdsannsausiy 6,551 MW
Tsalwineuiiu/anlus 3,473 MW

3.1.1.2 mMaswanluilndvdaed 2563-2573 Usznaudae

=

lﬂ‘i\'lﬂﬁ'ﬁlﬁﬂluuf».Ju‘”i'U"J~3ﬁL‘LﬂU’LﬂWﬂ’1'ﬂ?(ﬁlﬂﬁWDLMEJ'ﬁ‘wUULLWﬂ”!ﬁE]Jﬂ?‘EELULLmlazﬁL.Wa
navauesnon oINSl warnaunlsduiwindivuaatglno i dandalvilui

A et 31,805 MW His18as1dungiail



%’Ué’?@lwﬁwWﬂwﬁ'\mwuur‘”mu('luﬂixmﬂuaz?”U%mnGhaﬂism)
15alwiseuy Cogeneration

TsalwiihAviuuia ( 3x250 Mw )

Tsalnfmasanudeusau ( 21x900 MW )

Isalwlauiiu ( 3x800 Mw )

salwihfiades ( 2x1000 Mw )

@

mdansndnlwwilug9d 2555-2573

Mdanaalnwin o Sunneu 2554
masanlwinglug9d 2555-2573
MdandnlninTivansanainsyuy Tughed 2555-2573

FIUASINGNIWTHIEY e Bu 2573

mawanlwilmilugael 2555-2573 wiadu 55,130 LuneInnuansmuusEnm

Tsalwily sai

D) lsslniwd sy uidoy
Tudssing

SugonnenaUssing
2) Tsslyihlan ey
3) Lsalwiwdsausousay
4) lsslwvwmadsenudou

Il aduazenn
Isalwvhmdauduedes
Tsslwsin i fa
Sudeandalsema

33U

6,387 MW
1,368 MW
750 MW
18,900 MW
2,400 Mw
2,000 MW

32,395 MW
55,130 MW
16,839 MW
70,686 MW

14,580 MW
9,481 MW
5,099 MW

6,476 MW

25,451 MW

8,623 MW

4,400 Mw
2,000 MW
50 MW
1,473 MW
55,130 MW
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A5199 3.1 WU RAn W veUsEmalveTugel 2555-2573
(PDP2010 aﬁ'uﬂ%’uﬂgm%y'qﬁ 3)
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U A asanislsalwi QiGN wiln UGS s |
ABIN1S i | oA | wAemn | w@e
Tnivhgage Aingt dyan | i
VBN (MW) (MW) | diseq
Uszing ﬁ"’lﬁﬁ
( MW) (Fovay
2555 | 26,355 | fdnm T1eidn (SPP-Renew) 498 s 30,265 | 160
ANART S18L8N (SPP CO-GEN) 254 ey
HHER1 T18ENUIN (VSPP-Renew) 201 -
WWAR* 9191810 (VSPP CO-GEN) 8 fineg
iiAlA-Tu 660 Ay
Woudmsven #1-2 12 néah
Wouusans 8 wéai
WeuyusmysnsTe 10 waah
Haliharnaud.an
(Auiiuuu dawvena) (n.a.) 220 Wi
2556 | 27,443 | fudan S1L80 (SPP-Renew) 249 c 36491 | 184
WHAAY $1818n (SPP CO-GEN) 1,170 fineg
Hrdnm S19dinan (VSPP-Renew) 772 -
WWERY 18U (VSPP. CO-GEN) 16 e
[ouusinass #1-2 16 Wi
\Woulhdnvadns 7 WA
2557 | 28,790 | naAn1 57648n (SPP-Renew) 420 - 39,542 | 17.7
AHANY 598480 (SPP CO-GEN) 270 fine
HHEAY 918ENNIN (VSPP-Renew) 181 -
AWAR $18LENUIN (VSPP CO-GEN) 16 e
wasTyUAe (drui) 60 -
u.falaiiBuea yail1-2 1600 e
Tuloy yafl 4 (1.0 769 | i |
WU wgmﬁ' 2 (we) 782 i |
e indvivasun 5 UAILAR E
uaeindiliaudiuss 0,1 LEAILAR :
2558 1|11130,231 | (@A~ SN (SPP-Renew) 369 1 43157 | 164
{HART 194N (SPP CO-GEN) 540 fing
HHAAY 9181800 (VSPP-Renew) 83 . B
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ANAR" Te1ENUIN (VSPP CO-GEN) 17 e
WASUMYUALY (F1uf) 230 -
u.falafigilyedl 1-2 @.0.,5.0.) 1600 e
wszunsivile wi 2 (n.a.) 900 A
\Jouunang (U3uug) 12 wdarh
Jeuumtion #1-2 2x15 wah
AUzl 18 WAy
wahiiedougwnsel 1 wini
\daunasinsou 3 Wi
Wounmamn 6 winh
weanfindgrafiutitsny 0.1 TGN
wean 1ASeed 12 (fa-w.e) 982 anlud

2559 | 31,808 | fwdn+ s7eidn (SPP-Renew) 635 . 45530 | 243
AWER* $981EN (SPP CO-GEN) 450 fineg
KGR 398ENUIN (VSPP-Renew) 79 -
NHAR $1eLEANIN (VSPP CO-GEN) 21 e
Wt umUTeY (duiy) 270 -
iwiiua wnesswany
3097l 12 (1) 270 AUy
Tsalwhanaldmauny sW.vueu 900 fin%
(n.a.) 2 wea
AN NEYILNY 1 it
Woud 2 weath
wanhangaes 0.1 LaELAn
waveIfing L dauning 491 anlug
wWian A3eeR 3 (1A

2560 | 33263 | fwAnm 510480 (SPP-Renew) 153 : 47,240 | 214
HHARY 598180 (SPP CO-GEN) 900 e
HNEN 598180090 (VSPP-Renew) 7 3
WMoY (duiy) 280
wilua e ddmans :
\A30fi 3-4 (fa) 270 nuiy
Weudnaas #3-4 (gundu) (o) 500 ndni
ARELRINVGH 2 wdath
anawuius g 3 UGEGH
wasoindilsusvaszn 0.1 WASLLAR
L%uma;n 20 W
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2561 | 34,592 | fnan% $1618n (SPP CO-GEN) 720 A | 48329 | 19.6
JHAR TI8ENNIN (VSPP-Renew) 86 :
ANARY 18L8NUN (VSPP CO-GEN) 1 fina
WAMYRoY (d1ufi) 280 -
Tsslwdmeauwny wiwny 4-7
(600MW) a weai
tealass-nuulng 9 W&
Do umaaiss 9 W&
o umananas2 2 waanh
Bounsuiden 269 wiath
Folwiiaszima thdeu 1 (1.7.) 390 waanh
Folwihadssina e (@.n.)
2562 | 35869 | fu@nt 516480 (SPP-Renew) 60 - 51,386 | 187
AHAn 598N (SPP CO-GEN) 720 fineg
WHEAT $wENLIN (VSPP-Renew) 72 -
ANERT S8 (VSPP CO-GEN) 5 e
WAL (daui) 310 -
sy aufiuazoinnme, wiead 1 800 fuY
dowheasne 1 Wi
dauuiazng 2 waah
Laseringldouasuss 1 TGR[IL
augeiesls 50 UGEGH
Folviiwiauszing logzys (n0.) 1220 | wash
2563 | 37,325 | duaAe" 91080 (SPP-Renew) a5 50,389 | 18.1
AHART 518480 (SPP CO-GE) 90 e
ANART TIGENUIN (VSPP-Renew) 81
WIS Y (i) 310 -
deauwlase 2 Wi
waseindan. vmeln #1 1 LAILAR
\Haunassddn 3 w9
2564 | 38726 | inden 518180 (SPP CO-GEN) 180 Ae 52912 17.8
HHAAT 588NN (VSPP-Renew) 79
WHARY 98LEN1N (VSPP CO-GEN) 1 e
WA UIABY Fu) 360
Tsslvidlud (Rwsssuwd) 900 e
s unaUEng (wmmuﬁ'@ﬁu) #1 900 g4
ARTILAITENY 2 Wi
weseindan vinmeln #2 1 La e
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Folwilrinaszina (@ufiu # 1) 300 .
2565 | 40,134 | gwdnv Teidn (SPP CO-GEN) 180 | 56,135 | 169
AWARY 8LEnuIN (VSPP-Renew) 67 -
AHERT T181800N (VSPP CO-GEN) 5 e
WY UIEY (Euiia) 220 -
Tsalvlmd (Fresssuwi) 900 fineg+
IN.UNUENS MARNUTIRL) # 2 900 A
syl.aufiuazannilu. 1a3ead 2 800 auAY
H18UMIEITANY 1 W&
uaeindidougwinsal 0.1 WAL
FolwiheneUseme @iy ¢ 2) 300 -
2566 | 41,567 | fuART 18180 (SPP CO-GEN) 180 fem | 56,732 | 164
NNART $18LENNN (VSPP-Renew) a7 -
wassuAou (i) 220 -
aalnsinlv (Fesssunf) 900 e
s.wsyuasld (mauuiiu) # 1-2 1,800 e
auALLSIsH# 10 UGRGH
Aaukeninla wiah
Heselaa wdah
uavafind douguatm] 0.1 WEILAn
Folwihenasma @ity o 3) 300 =
2567 | 43,089 | #uan 910180 (SPP CO-GEN) 180 e | 59,509 | 163
HHEN 57818NUN (VSPP-Renew) 53 .
WM"Y S19EN1N (VSPP CO-GEN) 1 finag™
WS Y (i) 220 -
Lsalwitalwi (Rrasssuend) 900 A
syl wszuasld mauvuii) ¥ 3 900 A
srl.unaUEng (meunuiiu) # 3 900 A%
AREN e lve 1 W arin
\Faudnuifiy 1 W&t
wasenfindlioudshs 0.1 WELAR
- b??@l‘}"Jf\lj&iWi:LW (@i #a) 300 - 7
2568 | 44,521 | fndn< 570180 (SPP CO-GEN) 180 fine= 60,477 16.5
AR $99ENUN (VSPP-Renew) 37
AHANT 58NN (VSPP CO-GEN) 5 fing
W WU IeY (i) 220 -
Vsalvlvinlwal (Fesssuni) 900 A
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svl.usEne (Maunuiit) # 4 900 Ne™
si.dwiuazein_anw. 1A3ead 3 800 91U
Jouusauys 2 waah
Dawituiaan 2 wanh
Folwisnauseme @ity 4 5) 300 -
2569 | 46,002 | fuan T8N (SPP CO-GEN) 180 fiw | 64,007 | 165
ARAR 181EnN (VSPP-Renew) 32 -
wasumyuiou (d1udi) 220 -
Tsalwild (Fresssuvaf) 900 Ana
0. u1aUENY (mmmuﬁlﬁu) #5 900 A9~
.duades nw. 1aTeed 1 1,000 | esifloy
denuanlae 1 wanh
waefing doutime 1 WAILAR
FolwiineUssma @ity 4 6) 300 5
2570 | 47,545 | fudAa" 5194N (SPP CO-GEN) 180 e | 64979 | 162
MR 188NN (VSPP-Renew) 33 -
HHAAT 51818310 (VSPP CO-GEN) 1 e
WAL WYY (drdin) 220 2
syl Aatley (aunuiiia) # 1 900 i
srl.unadEna meaunuditin) # 6 900 A9
ol Dmdes v, 1ad0sii 2 1,000 | gy
\Wauugaed 12 Wi
waendidaundsiainsal 0.1 LELAR
auNIADA 50 wasau
FolwilasaUsemm @ity # 7) 300 .
2571 | 49,114 | fwdn 3181dnu1n (VSPP-Renew) 32 - 67,012 | 164
AHART 51818010 (VSPP CO-GEN) 5 s
wasUM ALY (duidin) 220
s¥l.duituazen nvn. i3psi 4 800 AU
il Yatlos maunuidn) # 23 1,800 Aeg™
syl Aiuuia wieed 1 250 ALa
ol 16 Wi
Weouslaus 1 W
LEARE SV il 1 WE AR
FolvisnaUsena @ity o 8) 300 =
2572 |+ 50,624 | fudn1 19818010 (VSPP Renew) 32 69,358 | 1164
WU (AuLiy) 220
sl wszunsld maunuid) # 4 900 e
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W.MUETINR o, 900 e
. AwfuuAa w3 2 250 A
wasuan 813 lHa.vays 10 UGREH
rhedlanlng 1 Wi
Ao indanw. fuwainas 3 TG
Folwihireuszne @i # 9) 300 -
52,256 | giu@n1 1818010 (VSPP-Renew) 33 - 70,686 | 16.2

WWEn S1ednunn (VSPP CO-GEN) 1 fineg
WasMUG Y (drudi) 220 -
SW.AwsTsHR_ nvin. 900 e
.AviuLAa eTee 3 250 Alwa
Ao ngnala 10 LaLen
WANUAN 2.FUNTAIAT 30 Waaw
[ounaaman 1 waath
YolusaUsema (druiy 4 10) 300 =

3.1.2 ANYIAUN AU WS S TUNAUAILLE WA SN EDn 25 % Tu10d
(Alternative Energy Development Plan : AEDP 2012 - 2021)

3.1.2.1 WREIAYNITHAILINE S 1UNALNUY DU S IWA

b,

I Y 24

stmﬂ"lmaﬁaaﬁawwm‘sﬁwL%’ﬂwa‘”&mumnﬁwwwmmﬂuwan Nnvoualul 2554 7

U

o
a

HUNIWUIINITSBsas 60 VBIANUADINTWAI UGV TuF UL 1S Taes
ﬁﬂmuﬂﬁﬁwﬂ'ﬂﬂfwﬁuqdﬁﬁaUax 80 wasUsun st imuaneludssina wazdad
LLmIﬁquﬁuﬁﬂL‘ws'ns“lzjawan'mL'ﬁ':uU%mmmmﬁm%lmﬁaﬂuﬂwLmﬂlﬁﬁuﬁ’umm
ADINISLYTIU MIAAUIWEIN UM ALMUEET995 1899 £ P aRNISRINT Lasn 51T
L%@LW%@LLaxwé’dmwﬁmﬁu meé’dﬁdaEJmsxmamwm?{aﬂumﬁmmvﬁaLwﬁal,ﬁammémlwﬂﬂ

VDIUTENATLAN Al s s surRundnuinnindesas 70 lnendsunauny foudy

'

=F

& a = ) o a oy o o ay ¥
nilludemdudmnsfineizannsotanldunsudalwimaumuiesssunaldag o
HedhAy lnswamsndsnunaserfingndnuauiuueioiua wdnhouadn Tiena S
Finm uazvey uazmnmalulagwdsnunaunumariififumugnasuasldsuniseauusgng

N119719 flonaany aian b dundnundnlunisadalnihd nsuussim Alnglaluauan
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dndunsinda / wdaludszine [

e e i Eg?m :-\.-; it
rdatudsung  miwah (vinam

3Ui 3.2 dedullviir il dluuszimale (as)

3.1.2.2 NTDULHUN THAIUINA S UNAUNULAS WA UNINE DN 25% Tu 10 U

nsEnsRwaInulangnsalaudeIn sndNuluauwanvesussimnag Taglud 2564
AAIAEiinLRBINT1T 99,838 ktoe 9nYaTTU 71,728 ktoe Tnausuianmandalusi
VoUsTNALNY WA 2553-2573 UAZUHUNITNE I IUNA W LLES NS 1 LS en A, 2555 -

2564 lafnualviidndiunisldwdsnumauyuiufuan 7,813 ktoe Tutl 2555 1 25,000

ktoe lutd 2564 wSeAm Ty 25% vaInIslonaR IS IR
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V% 3.3 uamSinamdsunadenluusiasy (48]

3.1.2.3 8155EIAUANUNAITWA I UNALNULAE WS S aEan 25% Tu 10 T

3.1.2.3.1 gUszash

(n) (Ao lvvszinalnyarursonmuindssunaunu i dun s luwasarunan e

Uszina vaunudamdmeada uaynisundauniuldedtedsdulueuan Tnsluunuiasls)

TulMIeNsRAYIA 55U RlUAMATES (NGY)

NI

GRS

(V) VHUATUATIIN NG AR TUNA 1T WY DI T2

(A) elaiasuas1an 15l na s unaumdusedUysry Tusdutvrurudideanuuasy

() vieaduayugnamnssunsudamaluladwasoumaundulss g

() i dvewauasumalulagwasrmaunuvading WWaruasoudetulunans



AT viony

wudsnumius vy

114
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FRlUAUN ISR

Alternative Energy Development Plan
(AEDP: 2012-2021) Toun e anm uReafini

whusng nstadwsesniviaunu 25%

_ﬂwmﬂﬁﬂﬁwwﬁ’mua nutuil 2564

g

\ZM mw

| sw

An i

nuy = Tola oo
aundy WA g waunuta

. :m*“ wm SM !%L"! s

) 4

U7 3.4 uanadmnelunmisldndanunauny (48]

3.1.2.3.2 gNSATARINSAAATUNITHAILI WA IUNAUNULAENAI U Ad BN
25% Tu 10 ¥

gsmaninsasasumMaTRuInaI LAk ULarndumaden 25% lu 10 Ulas

Lagimsimungnsmansduaiunmsiannmdsnumaimmiaua AEOP lu 6 Useifu fail

(n) masuasubiyumuiiausiulunsudnuaynslEwasumaunues19n 199279

(%) msUsvnmsnisgelodmsunisasyuninamenyulianzausuaniunsal

(m) nasunlungwng uasngssJeuiidalihdenan I siawa s numaLm

() MUy ETzUvInTIaTIsiNg I Wy stuuaieds anedwng irsiuvianis

wwmai sUU Smart Grid

() n 751]53?}‘7:%@?7‘1‘;51&aza%‘mmwfm37;J.',fiﬂaw'w5:fzfm

(@) nrsauasulisise \dumesaadelumsiaungnavnssundaumatnuiuuasy
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3.1.2.4 mMsTupdauTewalulad

3.1.24.1  auwasnunaunuinen1suanlwieziidlefunatedy fe

(M) WA ing wWnelul 2564 fle 2,000 Mw Hagtuiiidansuansau
75.48 MW

s [

() waseruay Wwanglud) 2564 e 1,200 MW Haguuiifdinsudnsa 7.28 Mw

() limand) Wwanelull 2564 Fe 1,608 Mw Haquuiimainsuansiu 86.39
Mw (lisamszuugunduiifiogiiagtiuvesnin. o dwmenss 1-2 500 MW)

(0) wasaruaInves Wiminelull 2564 fio 160 MW Haguuilfdinsuansiy 13.45
MW

(@) Faraa Wwsnelutl 2564 fie 3,630 MW Jagduiiidantsuiasas 1,751.86 MW

LY

@) Metanw wWwenelull 2564 Aa 600 MW TT9gtusis

5

s

INTHAATIYN 138 MW
3.1.2.4.2 MSAMUINIUNTOUNSHIATUNISWRIUALEY AEDP Jid ey il

(n) msanasulviguyuidaingay lunsudsuazmsldndanunaunuoganawng
(W) M5UsUnINTNITPIle a«i’m%um'zamumﬂmmansﬁu‘l,ﬁl,umsauﬁ’uamwuminl
(7 nrsuAlunguue uazngsadey Adilidedemswannmdanumauny

(4) MsUsuUgsssuulna $asiug 1

() MsUssvIdurvsusraINAIuTMIMT lnaYss vy

(@) msaviasuldeuioedunionds TunsiWaneanaivn ssundanum aunuuuy

ASUNRT
3.1.2.4.3 ﬁ"mwé’amugu uuuluaiwanisuanlwii

N3ENTANEN lnsnsuimndieuneuny wazeyntndsay () 1ieed
miﬁﬂmuﬁmﬁ‘uwﬁwmgﬂLLUU‘LmJﬁmminﬂﬂmmﬁmn33Lgalwﬂwlﬁ LAZAININUN L]

Anenwlunswaunludsmdedlusweas 1éun
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(W) wawIIMAAULATTEUaIIMEE (Tidal and Current Energy) 1Uviuny 2 MW
Uaguudalaifinisudn

() waswIulelnsion WarseuvaALEINE 1Y

3.1.24.4  duwasumaunuluniauuds mawnunislddngi)

o =l

(n) tomvea (Waunwdanaunuuudu) Whvunelud 2564 fle 9 §rubns/Tu Jaqiudl
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AAINISNANTIN 1.3 d1uBRS/Su
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3.1.2.5 ﬁhLﬂ'mmﬂmuLmunﬁﬁﬁumwé’wﬂumLmuu,azwé'\mumaLﬁan 25%

Tw10d

A1979% 3.2 msmﬁhl,fl'mmEJU?mfun'l's‘L%'wé’mummu M7 AEDP

AndaunsInuaLnuianisld

watnuTUgRETaUss I

Ussinn witg | i@ Wavangll
1 wasuLEefing KTOE 38 100
2. wdwduna KTOE 6,760 8,200
3. fiednm KTOE 600 1,000
e N il e
| 328G (5% 101 NGY) 203
4. WENIUAINULY KTOE 35 35
Wamdsnw : : 3
1 ovea o 9.0 9.0
2. lulefwa aa/u 45 597
3. WamAdminaunuiion s/ 25.0
: | e/ | 135 39.97
 Aodaumaumusi 1% w

12%

(lisay NGV)

f197499 3.3 L{]wman"wﬁanwswﬁmﬁmﬁalWﬂ1ﬂ1ﬂwﬁ'qawuwmmwﬁams*ﬁ’umﬁau

—

Uszinn

1. wdduay

Wi UBununasuanina
Tt 2564

Auniiag : GW-hr

1,283

MMEINSHERAARIAZEY
Tt 2564

MW

20 wEMuan g 2,484 2,000
3 liwan 5,604 1,608
* EGAT Pump storage 1,284 MW
t_' Small-Hydro 324 mw
4. wdnude 14,008 3,630
5 fwkanm 1050 200
’>_ 7‘7 T 518 160
i 1 T PR
savwseuldfiom . Lmaw

; 5
CRRUMRONSEULE 2 AW
Mei i RS
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3.1.2.6 naUszlaviiiusunaasle sy

715199 3.4 wavssleviiuseinaaylesy

UNYIAY REDP 15 1 unulmi AEDP-25% Tu 10 1

» w

ATUNAIIUY
« % nsnauvuvaada

12% (20% 1ila39u NGV)

25% (lsisau NGV)

» fdansudaliia MW 91anwdsaumauny 3,604 MW 9,201 MW

- Wunuanufau (ktoe) 7,433 9,335

< Wamdsanm @asfu) 13.5 39.97

-~ 0,

« % VawnEy % %

- aansiiiiu 460,000 AuumAl 574,000 d1uun

« dudBunisamuluniaeny 382,240 fuumAl 442,000 fum
Audauandan

+ n3an CO, 42 duduAl Wi 65 76 auiuAl Tul) 2564

14,000 AuumAl 23,000 druum

I § a
L '.iw'l‘w.nmmmnn'l'w'mms'uammml

v - ey o I I -
¢ WHUTUARY i Husnfvinasiidaiou (55-59)

3.1.3 Anwnusyindwasu 20 U (EEDP 2011 - 2030)

3.1.3.1 apdaszaAyvasukuayintnasiiu 20 U 9aidu (Highlights) vasuauy

(n) dTdtmareiivsannamdumslindeaiu (energy intensity) ag 25% 14T 2573
daitauiud 2548 uazaanslindsutuaniie (final energy) as 20% lutl 2573 ule
Usganal 30,000 Wusuisuinhiiuiy (kioe)

() mﬂmsygﬁaﬁwﬁmﬁn75@1{%}ﬁwa“w7uzmnﬁa§’6)§amﬂ*zfum (13,300 ktoelud
2573) UasNIAYAEIMNTIY (11,300 ktoe Tul) 2573)

() 997 14im7 Energy Elasticity (§n31drun0adns n1sifiutuvasnislansseuse
Msiiulnres GDP) anasanAnadedle 20 Uikwunfe 0.98 wde 0.7 Tu 20 FHrauih

() venoluifnuan) susyudanasauazamiady 14,500 ktoe Aot Anduyan
271,700 duumdel uaswanideanisUaos CO2 axauady 48 dududel

() :’ﬁmmﬂ7574;55)7@1?’@@”11@”78;7@55;ﬁaun”vmﬂmmﬁ’myu warauasy lunin
ﬁeﬁwﬁﬁwﬁmﬁam‘aﬁ’aﬁﬂl“‘d’wwwuﬁ’mig’?wmaaia{,a%wmaamg%’m%wﬁm'1u1m_m. 2535 Wazauu
USUUgamA. 2550 LagNsiMUMINASTIUT LA LAY 2810 USEANE A WNE 1A 1AN S
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atfuayuuazdaaiufiddy Aonslifugmmuilesaienauszudandanuiinsai figaunse
Usuiliula (Standard Offer Program %38 SOP)

(1.1) szfumesmsitliiAnnisiudsunvasiianienatn  (market
transformation)  wagwgfnssuvesdlindasulnenisveaduldfionarinuany
Uszﬁm%mwwé’wmwaaqUnszﬁLﬂ%"aﬂﬂ’fmmsLLas&nuauﬁﬁa’lﬁﬁu‘ﬂmﬁmqtﬁan

(2.2) azfimstedubigshandsuunalugugsialuinbsu uasfedes
ﬁ%ﬁummsmiﬁqm%um‘say%’nﬁwﬁwu’[ﬁﬁ’ué’lﬁwé’amummﬂmgﬂwﬁguﬁv (Energy
EfficiencyResource Standard %8 EERS) ununi1sidunisuuvasinsleluenn

(2.3) axflumsnisvaemdetadunisiu wazmatadmiugusznaunisse
gouiu SMEslaelanznsliidugavyurig Standard Offer Program (SOP) wae
nmsbimwismdemanaiiai Enerey Efficiency Resource Standard (EERS)

(2.4) Lummn’luamﬂmmﬁ%wuaumuuuﬂuuquaaﬂuuﬁaaﬂ unuHFadl
mmsmiauaimmﬂﬁmuaummwiya‘wﬁmwwawumwumsmﬂummammam
UszAnsnmmasaunistisduinasinasgiususuasnsléinnsmsman S gy

(2.5) 93 umiﬂsumamiummswmmaumumiaqLasmmsauﬁnwwawma
mﬂmumaﬂwaaaaﬂumﬂmﬂﬂdwmmamuLﬂwumwmmu uazMISRLUNUIY
maqaaﬂmi‘u‘i‘msmuwawusmmms‘lwmmwmmguamwmmLﬂuu.wamw
Alumsaydnundsny

3.1.3.2 anuuanuazingussasd
3.1.3.2.1 Anuduinvasnseuinevasnuluumuey

(n) nIsUsendanSon)sannislowaseruilyvuty

() MTAYYsEANEN M 15T TNF 099 wefIn1 Uil dmadngiiunfusld
wé“amuﬁaam'wﬂﬁlzjdwvijumaa'madwmaﬁﬂfﬁ%’aumiﬁﬂmmlﬁumiﬂuwamanﬁ
=U~umaaumiawmmalumvmumiwamm'zauinuwawmumuammLumuawamamm
mumwwwumaammLﬁumammaumsa@mummwam warusn1imsannIsidsnani s
Lay mﬁmummmmmlummamumaamumiammaﬂaaamawwu,a siaeunssandaiuy
Munnuasnisiianiizlandau was msmaammmamwmmmmmuunwmusﬂuwaemum
LUquammmmmaawmamaam

wmﬁmalﬂlwammwmawmnamhywmmmsmuamomwﬁﬂammumaLﬂm
WUn awe) el 2550 F1ae i’mmuaammmiaumuwamulwLUu lanutmanefials
dmiut 2573 (a.f. 2030) nsznsremdalddaviunuauinundsnussey 20 U (2554-2573)
wumuwiamwummm‘[amau,awu,mmamsmLuum'ﬁmumsau*nuwmmmaaU.qozmm'lu
ILHTH
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3.1.3.2.2 SnquszaedntsaySnedndeauluununy

(n) 4wamwumﬁwm&lmsausnwwamwmUmwr-f Tusvozdu 5 U wavszoven
201 m‘lumwmmmﬂmwml,au’l,umamﬂmwﬁnwumﬂfnwamumn TAuAnIATUE S
MAGAEMNTIIAARIANITsAIAL MATIuBLD

(1) Lwamww;smamﬁm Uay uumwfumsmmmnﬁausnwwamu ma’lwssa
nflmmaﬂﬁauinwwamuwmhmma (1) TR MUANIMSAT WAz ke e unsey
”Lumsammu,muﬂgummimsauasumsaysnwwamwawmaawumaqmnwum

3.1.3.3 WhvansuazAneniwniseusnuwaseu

L*i'}wu'mm'saq%'n‘éwé’aa'm 201
160,000 ¢~ A y A ktoe

El005 = 16.2 ktoe/billion baht Ny, W
T 140,000 - .25% — e 30,000
§ .i ¢ n3dduni (BAU) _,.,-} 1209% SN
£ 120000 | Elygye=12:1 -_fl 121,000
1 _L
"E 100,000
< A %)
3 il
,g 50,000 ‘_,_-f;-?k oy nszummuaq'mw
fr 171,000 (EE Plan)
= 60,000 |
40,000
2010 2030

= a v_e W
U7 3.6 Whmunguazdnenimmsoydnenasin (49]

amqisnmmamiﬂiymuﬂﬂamwmmﬂuﬂwmmwmWLuummm'ﬁausnwamu
AEN15IANIsN1s NS 1L waznstdinalulad iiuss aw5mwwmmuawum1mﬂmm
aUnsal/inTeslfiaTosdng uasnseuIumInAReuEUA LAY 91A19AA0N NN VBB UL A
wnAnssunsliwdwuasiidnoninfiasdsendanduuly 4 mmmwnwmnmu
Useund 36,750 ktoe Tul 2573 maqm%{]mmammﬂﬁaaaw 2215 muumimamﬂmma
miau‘mwwamumﬂmamnmmLUulUlmmmaam%mmmwmmu’tumnmﬂmmqma
\H99NY9 971958 ‘mwL{]wmunwﬂamwuummuLumﬂunmummwammunﬁU ¥ndn
NN IALATEEAY (saving persector) Tudl 2573 aziluludimsned 1 Tnefininuuds
u,avmﬂama’mnsimvmaammmumiﬂi WJmwaamummammammumﬁaday 80 Tu
mmmﬂumuammamaiaaau 69 lunsdifidundsaudusuiiiosninainaians sgsnalinasly
IviviUSunaiunn
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wWhmaneniseyindwdtausieniadsugia

160,000
w, U"m'ﬁﬂﬂ'}ﬁﬂ
1&}'609 %; ‘EI'TF!"I'SI:T‘IFW
U 140,000 o }‘uum
a
g ERRG T // - RAIMNTIN
£ oooo L nsdlund (BAL) // b L
aag' 110,000 N
& 100,000
%
ag 90,000
q—‘ ar
£ 80,000 \ nsniiinpauIngs
70,000 (EE Plan)
60,000
50,000 . S I
2011 2015 2020 2025 2030

E‘U h71-0 T LLEWNﬂ’]ﬁ@‘u'iﬂ‘la“waﬁﬂuﬁﬂﬂ”lﬂLﬂ'ﬁi‘}ﬁﬂ'&l [49]

3.1.3.4 NAUNSUAZUIATNTT

ﬂawﬁ’t,l,avmmmmwum i vinUszgnaliussneudionagns 5 du uay
16 umiﬂWnaLUummmwummummmﬂmaa Luadmmﬂummnﬁmlmwawum way
Wanansussudamdanugilagnagnsuaziinsmsivant ldud

3.1.3.4.1 nawﬁmumsmﬂumzmgmuauua“mﬂsmuﬂsunauﬁ’iw 4 YIS

(N) wImsnIsnssAvldn.s. v, anuasumsouinywa LA 2550 \Wieliin
TEUUMSIANISNE 1T M T8 uas £nAdUAMSUDIMSUATITIUMUAY

(V) 21M3MINSUIAUIYAARA It anIUsEANE WA 191 (mondotory labeling)
wameuﬂﬂﬂuiamanan%u.;a”L‘uaUnim/m;.aﬁ*ﬂmuaum WazemsAdiussansnmw
WAKIUE

() 21950757 15UIAUT BN ST IIISEENEAINETINWTUST (minimum enerey
petformance standards v¥a MEPS) dmsugunsaiiaiasldormsuazetususii ol
nstmelasldaudii J'swawamwwmmummmm giinsUSnwimiedududnuazy
SheAudifiefmunseosnaetonnisiomne aunaumsUaAultlussaznsd

(4) 2995113015 IMUANINTT ui/umiﬁgmmvmmummm?my ANTIUNIATNNG
susnund Ul ldnany (Energy Efficiency Resources Standards w3afERS) (Iapil
umaalmmm‘aummfmmml, ARINIIATFIULAEHS Y ad IS US I AR TS8Ry
massmiinTunluldas) F1as \Wunalnitdndgylunasldniumiswmdatisinesa nay
i mn.auu,mjx_l ¥NRUNITIN8ERY LU SMEs
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3.1.3.4.2 nagnsiunisduaiuatuayunmsayndndsnuussnaudoe
5 I35

(n) amsnIsmnidennasiunsyssndanasuuvaingts (voluntary
agreement) 3¥w3NINATEAUNIATINY/gRamnTsulaslanIz ¥ANIANGINIWIGY UaLgsia
YUALNgY

(W) amsnsnsadvayy uaxrpsle WiinmsAnaanuaniuszans nwndsauiuy
adasladniugunsalneiesdddonns HagBUBURTITUSEAVBA M IUgs

(M) mmsn7smi’wuums.zrf‘?uwwﬁbaswvwmmmm (mass transit) UasYua
FuAngseul Logistics fifiusy awﬁmwwamum

@) wmsmsnsaluayun 1sasuResuiuuinsn susendana i Tnanisliiy
awumwaﬂumwamamwwaﬂwmmuwm‘s'mwaw“lmmalmmauaimamwmumvmums
Uil (DSM bidding) dmugsiavuialng waznislidugauyuitoraivenanisusevdn
WANULAL/Y38N15aR peak load wmwwaw‘lwsaﬂiuLuulmaawuuuawamwﬁsnﬁw
goeidu SMEs nrelddaiauslasinisiilisasiinisusemasaniidenit Standard Offer
Program (SOP)

@) mmsmmﬁaﬁ’muw)75m°7tﬁummaw§1§’m"m75wa"’w7u (ESCO) (wunsla
wunawmwamLaimm'ﬁausnwamummamauﬂuaanawm ESCO fund) ifiotdunasuyaiun
mszmmdssdumaiin uassumsiuveninuefanisia: Antlunnasmsoysndndanu

3.1.3.4.3 nagnsaunisaieanunsewin uazudsuudamginssudsznoudae
3 11ASMS

() wmsnramysusswrdunive uazlvinnuzamnmseysnemasi undszyryusialy
lngrihunisinunluaniufinuinisugnisdidnueasivy wazfianssusneg Wy asdud
8NUIUABE MUTEMENE1Y (eco-driving)

(W) 99 sNIINITHAN AU IBAUBY mgfﬁyﬁ@nﬁyéﬁumsﬁﬁuum"oﬂmm SLATYFIT
msvaum (low carbon society Waz low carbon economy) Faay ‘nﬂwaaﬂmimmimu
viosfiuguru uazaagsisddiuinlunsiiruuay s uianssuios tlugnisannis
Udesfiaunszan waznslimasnuediaiusy ansnmw

(A )mmfmﬁmmmumvmw&mwwmwawwummsm uaznslaamngnismn
Ny Lﬂumimuammﬂzu"l,uauawmsamﬂwmwmwamnmulwmmmmmwwunu,av
LUanmLUaa‘wqmﬂiimms‘lmwma U

3.1.3.4.4 nagnsarumsdaasumsvimuimalulaiuazusanssuusenaudae
2 1IA5AS

(M) WINTNISNITAUTIUNITIVE Udzvimu \WafUse AVEnmma 191y Las anfuu
maamﬂuhahmmmaUﬂ'ﬁsu/Lr“saqLm:unmw: wialug uasligiugnarwnssunisudalu
USEMATILRINSZUIUNS AR Jan 9173 uaruagoduiiusEndand e
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! = =] = =) = s A - L3 ]
(W) snmanrmsauasunmsadamaluladyssansnimmatiuge Aigainanaia
kY I as 1 i oa - 3 H’:’ at - = 1 4 Ed
{.LmLLm&N"L:uﬁmS'I,‘Uvmwwm*u&lnWEJ'LmJizmmnumm'ﬁauuayuﬂan'ssumsaumimaq Lol
Aemsliludmdudodrsunsvans (deployment)

3.1.3.4.5 nagnsdumswanindsay wazanuansnsaideaantul ssnaudae
2 1AINNS

() wrmsnasmrsaaasunIindeorfuirunseysndnsiny \ielduduinvey
AuMsTans wazufuiinisdunisnsisaousasinnudiunistimuine wasimngsa
LazAuMsIviusunsiTugua hagn1sduasINsALdunasmsayinindsy

(V) 29915715 1TaUF UM SRR IIME I SNEIED W vasmieau/09Rns 104

YNA3g wazlenvuivihmihfinausumiugua wagduasumsidunasmseysnndany

3.1.3.5 Uszlaninazldsu
P ¢af vas 8 == v e ' a
15199 3.5 Us:ﬁ.ejwumwlﬂsumnmimmumsmnLquaqsnwﬂTuumaammﬁswgm

-~

MALATEFN wiwniszvdald | co, iwandudld TELRLE K AT
Tneiadssa?) Tneiadesal Uszwdaldlnendese
(ktoe) (&) U @Euum)

W59 | w200 | Wws? | w200 | wsd. | w20y

YU 1,300 6,400 4 20 28,700 | 140,000

gAFINNI T 1,120 5,500 4 17 17,900 87,000

QRGRFLF DT RILEY 220 1,000 1 6 3,800 19,000

1ATTIARVAEN 320 1,600 1 5 5,300 26,000
wartupgonde

573 2,960 14,500 6] 43 585,700 | 272,000

nanszaaugudszanin wanmuUssLnve "ﬂ'gﬂ'qﬂ

WU nRaI

wazdnity
1.500 au

(5%}

. I
nsandafiug
LRITTREEE ST

1500 vy

5UN 3.8 suUszuuTlddaasslusyey 5 Yusn [49]

Vin AR

Wiz duviug

3,000 au
€10%)

29,500 druun
(1afu 5,900 au AN

[ audszanm 5 0
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AINITIWIVUTTIULE AR 'a"'lE!.ﬂ"‘lﬁLﬂ?B‘gﬁf\’l

sz 5 9
29,500 d1ium

BIANEGINVYUIA ]
(1afiy 5,900 au Q)

sitnunzdiog .

andy

BIMIEGIHVTUIA

Ty

4,000 vu.
(14%)

BRAETAS SN

11,000 nu.
(379%:)

U7 3.9 WAPINITNTENEIUY T ULENMNTIEAIAATYSAD [49)

3.1.3.5 mwumaauu.wuu,aul,aau“lﬂamwa'usa
LLmuauiﬂw‘wamuauuummsaLﬂ'mmwmﬂ*ﬂmvmaamﬂamwmquua LarAIL
muufuawmmmmaqmmawmmmﬂﬁua slonvulaglanisag 1813 dunisdeiedn

4
c

LUuLaaulmmﬂwmvuﬂﬂjammmﬁwamwumummalﬂu

(M) MaiaTUUYNIsIANIs UaginsalonIsusnITemnIs 1WunISHaLSE UL
F1utouan U 9NS LS SEUUT LRSI d o U warUszilunaniswaunesdnsiiadny
5as~LLa°ﬂa'aarﬁT’J’[umsﬁuﬁummmimﬂn'ﬁa'aLﬁ%uﬂﬁau%’ﬂéwé’wuLﬂunmawwvLLa ¥N13
Wannnalnlusyduuleuneitainnsndaasy Lavmnuguansaiuntseusnewdssudy
nsznsala

() MsvnasFIvlsy LIUTIUAYIIRNIIY UAZANTIY PINLEUTIALT oI we uay
soLoagun1siaviuiy rolling plan 3-5 U

(m) wmswmjmmmns wazmImansaldian iveeeRsiiiedey Mg 1y
ﬁaawwamqmaLuaﬂmmawwqma'1nimmmmﬂﬂuumﬂmmmaﬂgum’lmmqiﬂwa@
AAlAYY

(9) HiJ?U\?’}w??F}Sﬁus’*fl?NUWU’}?/}f?’}iiJT uaziunyueg2iF wu nsendiuuleuienis
mmsaawmaum/mmwﬂimamwa@mu waziduiinsiodsuindeunislduinis ESCO uas
mimmummmwimamwamu‘luaﬂmwa@imﬂumu

@) NITTINUATIANINE NI T KD1TIA 725 uazn13lduImsnI1sn19n19 ey
Lmawammsymsau‘mwa@mu warannisuass fsiSounszanluidanisadieaiiy
msmuﬂumnmﬂaautmqummsmn”ﬁLﬂuwamu

(@) AnenIwnITUsy wmvaw7uwdiz;yulammmhwmafl;fmnun wazidudneniw
AlAsd mansemuitonass mmﬁuummmnmiﬂiﬂmaamammmmlﬂaamawmiamh
WANWLURY (less energy-intensive) ‘H‘iaﬂ’]‘éUiUIﬂSdaiN'i ruvvudslugseuusauazseuu
YuawaTy (Uonwilennfidnisiivualiuga) Fathumiias il fendaaiensiinasimun
wlovw waziaunsaNTz Uz aRRsinansenudenislin S suliday
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3.2 Anwusumsiunszuundnsaasezlulsumdlng

LﬁmmnﬂﬂuaummﬁmmﬁaamswﬁamuiwﬁwLﬁwﬁunnﬂ Snvislusuiantusna
L*‘?‘;aLwﬁﬂumwémﬁguﬁumiﬁuqqﬁu ﬁ@ﬁumﬁqﬁuﬂuﬁmﬁm‘s%’ma'ﬁlwﬁwﬁﬁusa?m%mw
lngldinaluladiunindansozidundaslunisdanisdunsy ielifgeanunsndng
1wﬂﬁlﬁtﬁ'aawasiammﬁaqmmasﬁﬂizﬁw%mwgaqm Tnun3ndaaos tussiininiien
wialulagaulnilg Wanld faeg19 1wy Smart Meter, Electric Vehicle, Energy Storage

o a:ti' 1 s 1 d‘ q; o v =i = a q’ﬂl
wazulansanusruulasineszuuieans Javinlinasldlnihiussansamunniy
32,1 ﬁnmumuﬂwszwnﬁ‘mé'aa?iazﬂuaan'rslw%ﬁ'mgﬁnﬂﬂ (PEA)

Teimilassingliihdnierues nwa. “Tasstrelvidaaierveinisinirdiy
AimaiesnseiugunmIin wezfuliasdedauinasy” Tnoma nin. leuUununtsWamn

panily 3 19 Fail

A
wiwomiimnin | 4
[ Finfianin q @
\/
J

r El
9 Fanufiauiin

£ 25652569
ﬂi’yﬂ;uqmn It
tazmsu3nialii
szinsnm

2560-2564

- WunLNIdUAGH
\ A1 iyntsznn
Dttt

\ tazlnvamsiitios

JUW 3.10 szozmisiannszuunindaniszaes miln. [50]
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PEA ¥
Smar

s:&:n 1 Ustusolasodsiowugu nalasomstinsoo [

LRID]
Tnsmsnaasassuninfumdanm \

(Energy Storage)

.1m7nfﬁw‘iﬁ§:i‘a{u;ﬁ

'fu'lvmmﬁ'qwuﬁwww

: 15w Microgrid

1
numuinm Green and g i
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e | 2550 | 2551 | 2552 | 2553 | 2554
swms | 2007 | 2008 | 2009 | 2010 | 2011 _
1; ms:'lﬁwﬁmu’.l.w‘ﬂ'l (GWh5 ) 133,178 135,449' 135,209 149,320 148,7OC
2 ﬁﬂé’ﬂn’]‘swamaﬂﬁ?«i (Mw) 28,285 | 30,508 30,607 31,485 | 31,773
3 f?ﬁé’amwﬁmamﬁ"’waa@'mé‘mwé’qmumuqn
idalviilios (Mw) 7833 | 10,158 | 15971 | NA | NA.
4. mswanwaslningegn (Mw) 22320 | 23,074 | 23,064 | 25094 | 23,388
5. msuaawaslwingaaavae vk, (MwW) 11,604 | 10,815 | 10,987 | 12,520 | 11,527
6. MIuAawInulWi (GWh) 143,378 | 147,427 | 148390 | 159,518 | 154,886
7. Uszving (Wuaw) 63,038 | 63,390 | 63,525 63,878 | 64,076
8. mildwasnulwihdanu (kwh/awu) 2113 2137 oy v 2,338 2,321
9. Uszinsnmilsslviihlnadsuasszuy (%) 37 38.1 383 38.3 38.2
10. msgadeluanedslvidn (%) 6.5 6.1 5.9 6.3 6.3
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q. o [ a Ad i o =i
A9 4.2 MmnunguiuiazafFeunfllnildsuunaunia ¥ 2554

viaUszna 74,903 | 72,973 97.4 22,240,259 | 19,498,193 Bl

wile 16,550 | 16,421 99.2 4,213,380 | 3,568,648 84.7

azdueamiBuuniie | 33,089 | 31,489 | 952 6,081,613 | 5,479,875 90.1

N&any 15,874 | 15,696 98.9 5,407,413 | 4,550,396 84.2

& 8,662 | 8,639 LY 3,007,039 | 2,630,688 84.3
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4.2 WNUWIUNTTUUNSADIRSE s vasUsemAlne

mﬂﬂwlmmﬂ1imnmmsvwnimaﬂaiauwaamaﬂsvmﬁiu 3 v (ai3nn glsy
w@ule) 1msgussuului i eadesiussuuniadeases (IEEE, IEC) WHuUszUUNIAdaSEY
vo103AnTIn i lulsuinalve (PEA, MEA) WAZLHUN TR UNS 9 U IUSE AN g
(PDP 2010, AEDP, EEDP) Jslsivinniseenuuusiusunsiunssuundndaaiosuasdssmalng
Tngazysynavludie vouAnsialiussaud Ssasudadu 3 99 de 1. 9svinis
M uazvimsmaaedlasinisthsesnieg 2, V8 srUUNIngIRTeyluaudininlngq
3. ﬁ'm'ri'*umaizuun%ﬂé’aa%w'[ﬁmamauﬁ"qUiswm Tgmssunuagldnaionun 20 3
LLaJLumuUsunawamwnimaﬂmavuumLﬁumumwmaumswamiw% "LU'ﬂumwuﬂm
lagliiinisusnunsgiussvulnihiardestuningenses (EEE, IEC) wonliluusay

ﬂ’}UUivﬂﬂULLNULLﬂJUV}ixUUﬂiﬂ@‘\]ﬂﬁﬂx‘ﬂadﬂ‘im'ﬂﬁl‘lﬂﬂ

Smart Grid Planning Framework

20 Years Planning and
Pilot Pro;ect

2012 - 2016
| Smart Grld Expansmn
j ‘f‘ o 2017 - 2024

wanszrofacfet i i) i
Nat!onw:de Smart Grid

1. szutnan 4 Dandhd
VIR LAZNIE Y RADS

2. 228:001 8 I wmaanaslieny
Smart Grid Wesse

i Yuudazg Bans : 2025 2032
3. st 8 T amresuy :

Smart Grid pszurqu
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1. Renewable Energy
~ 2. Energy Storage
3. Distributed Generation

1. Wide Area Mon itoring
2. Reduced loss and failure
3. System Maintenance

Tranmission

1. Smart Substation
2. Volt/Var Control

=4

1. Factory Energy Management
2. Building Energy Management
3. Home Energy Management

2.Evs

3. Energy Efficiency
4. Demand Response
5. Electricity Market
6. Information and Support

_ Smart
\ Consumption
' - ; il

JUN 4.6 ununsiudunuessruuninsaasus
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A15799 4.3 UHULUNndanservesdsumalneg Tusunisudandsnulninseases (Smart Generation)

Thailand Smart Grid Roadmap

Smart Generation Husmeesmandsmdsnulriufisdnidlussuy Tos
iy unTaiumumsdsliimmdsnumnaden etedeliily
ssUU wnrsERdms A i nAurT e eam s wissudmuhutuesd

ruvdnfundsulidslfunsdfe e ims i finnrheususoly
n15EF FaaunsneamsldidamaslumsdsiiihwefulssavEawlums
Tl

1 Smart Generation

Renewable Energy * wFnuamiumssadsnublihdsendsaumadendy 25 % Trewlumsatuayussia VPP uas SPP

o sinuTssliihndsruniiwlusuussuy pump - storzee hydroelectricity

TweTilad caes sz sndlflul i uiadfiudssaviam

-

® sUuUmUUMIEETS Battery Farm Wiesssiumaiundsaulviiidsnmidsnumaden

1]
L

Energy Storage

- i ¢ sgiesruumsdmndsaulnisunedng
Distributed Generation

* =lusunstETEuy Micro gnd Wardrdrnuliiilumeu
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A15199 4.4 unuiunn3nsandssvealseindlng luduatedisansey (Smart Transmission)

Smart Trarsmission (Huguviissaavelulaflufussuudkdandssl Wi
vEnnseasnsgestlumeds uasrTasuTsuU N RRAN AR SI0EanTs
utlwethemnd; WiiRemsidliiedsaiissa Ty

2 Smart Transmission

ide Area Monitoring * ssuurturuaieraulniisseslraluiiuiiddy

® &F loss luEiEaninde 398
Reduced logs and o “druuastw iy BvoC lumsdsdielifaseeslne
Failure ® dsyudsieluiuuu FACTS lumsdsnyliissaslng




A15199 4.5 wnuldunniasiadezaalssmelng luduszuudmunedandes (Smart Distribution)

3 Smart Distribution

Smart Distribution Wiudmusessvunmssunhs Wi diduluGeseeinsdn
srvvanludfdrdnlunsiemsivdrusetan Tlii f30sdrnSne
wdesnwlumsdwiheldin usstiestumiismisdioafriufussuy

Smart Substatien ®  SEUUFRT S

-

L

FasivpsTuRaunaniivih

* dssuuesursiuy voltvar iidislumsinesefunsed e uasras iR SLes i
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(Smart Management)

142

4 Smart Management

Smart Management Wuawmsipmawdsaulid lulssey, 81015 uas
3l

ﬁﬁufaggm-r‘?a TiTzuumsiemsiuFums sl R s AR T Lazgan
Tumsnds ussaamsidndse i luszuy

BERAS

B IR UMIUAUMSTPMTVESITY Ifauy sl unsAne
aluayun 1T s s uum T Rmsa e

I
L

Efis
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slvayunE syl dssuumsdemndssy
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- Smart Consumption

Smart Cansumption Wudnifilneddusalumsinmsmsldliioes
Fuas FasrvvasreuaussnstdEnds iyl i Tunndiug 1des1anssany
FesmseialiussdvEnn

ysmesruviliTesfunsidlivefdasses

= 2

s m,._u;zsn%wwaa;m%fna.m’fluuuu&immm.wx’Jua..wa FOChELE

sluayun s Sseliiur usosudv issavanwe
#eenliilirseuraunsidanlnih
Hawarahayum T S unilumsdreasiuss S

s wsmsdTswdewaseiludusien
?ﬁéja'igus;ﬁ:;ﬁmsf'iﬁwvié's-a‘eéwm uarIRsEsF AT

FruRLMRES Wil mden ’sad A Tid %avrmﬂh:wﬂﬂm&nu

B

EACA R Ny T b e R R T HE ST s T ety S c e

Cemand Response

Tszuuliiisesiue uFaamsidliimesiuiinelunndaa

Electricity Market

AT e P e R G LT E N P M T TV

Informaztion and

s v ar

MTYERE warauvasEuLAiETnAlunsidliih
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4.3 Ulgu18A28E19VRITTUUNSAB RS
4.3.1 nsuaawasulningaases (Smart Generation)

wWudngawlunisndandsnulwiadendsaunadeniy 25 % TagLtunng

AUUaYUsINA VSPP uaz SPP

e lusyuy Smart Grid ﬁwmﬂumsaﬁuayu VSPP uay PP ludaswaq
WALMNUATRG Larndsuainay msgdndundinuiiazenn wazUsvinalneay
vihalnawdugudgns viliduasunnuindadunad wavunddeardiwadsanunse favin
vinaludnidueimsuagndinls Fandunisfumuilunisudansvualaiiildnn g
Uaguuiimsaduayumnamznssunisduaiunisasmuuiasymalng (Thailand Board of

Investment) F9agla

a a

andusyluvy

L enuainsuiindwiuiasosdnsynusyian

2. eniiunm$RulstRyrealua 8 1 nnwe (s

ansusslomiiuiiy

Ve a 2

1. Wuiunisaandesnsdulstfuanasesay 50 Wumai 5 5

il
[

2. vinAwuds Arlwih wazaAnihwseundu 2 1w
3. vinAdnasmieneaindeinemuasainiuiuiosay 25 wazmseniuayuly

UkuumsinssuteaTliilusUwuy ADDER uay FIT

* ssernanaduayy 7 0 dunniude
Iifudseuu (10 U drwdundinu
uaseiing, wdanunu)

* Sndfvunnsafun i and uas
welulad il lunsuaalii

* duinadadumvayuludidluihlu
sUvas Ft

I T I
ArlingTu + Aalei~duays

sUN 4.7 ;um‘smﬁa'm,a%miwmlwﬂlﬁﬂum'a'iuu'f?laﬂWmam"auTugUwuu ADDER [56]
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-fdmawtniafes MW oo 1.00 100

- thifsn1andafiede >1 MW 0.30 1.00 7
2 s @it S
- fivdomanBindinds s 1 MW 0.50 1.00 7
- N iHAnRaka >1 MW 0.30 1.00 7
3. we (vuvspim / swgadmnssd bl uesiias uaebiBuuusSudunieing)

= srutsiovdonauilenausiue 2.50 1.00 1.00 7
- wikmarmdou (Thermal Proeesa) 3.50 1.00 1.00 T
Aimeamantl TN N //x’, N S
-m&mmmﬁ« <50 KW 4.50 150 10
- rivdamantniiade > 50 kw 3.50 1.50 1.50 10
Bl S PN S ST TN
- 50 kW srindamaniinfiase 200 kw 0.80 1.00 7
- fdsnsndndnde <50 kw 1 56 ; 7
S.whwnmudsontng L g0 «»m@m i P SR T
‘4 ﬁwmm’xmmi’nmnﬁﬁ’uﬁ FA5uE LN nashdas e 0.

gﬂw 4.8 mmnwsamsmswmlwﬁﬂ,umﬁwamnl,an‘uulugmwu ADDER [56]

FIT & Energy Savings Return

CEO.000

In this example you would make a £60,000 return on a £15000 Investment.
£35000

Giving you a profit of £45000.

4% 000

£30.000

Break Even
Approx Year 8

£35.000

€£30.000 W T Lrergy savings

£25 000

Feed in Tariff
~ and Energy Savings

Initial Investment
£i5000

Yeur Yeae eas Yewr Yeor Yeor e Yeao Year Yeat TEsr Yesr Yror Year vemc Yeas Vehr vear Vedt vess Yew: Veas Yew vews resr
: B & T8 % 30 2y 4y 3% 14 185 16 17 I8 18 30 2z 3: 23 3 24

Figures are for a Akw system. assume 2.5% inflation and 6% year on year increase in electricity prices

‘E‘UVI 4.9 aﬂ‘i&fmvﬂ']iﬁﬁL?i'ﬁlJ‘i’]ﬂﬂWﬂ’ﬂUﬂﬂi‘iU‘U@ﬁ]’lﬂLaﬂ‘UUiu‘i‘lJLLUU FIT

U

s - http://www.networksolar.co.uk/simages/Solar Graph jpe
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= w a ) a
997 4.8 Jnlulagiuvesnsudamdsnuluimnuaensing

Ugmiludagtu wwmamsuAlutem I
Solar System fluuARINT 1,000 kw Ly
W15 W.A.2535 1Rs1 5 udusesvelueugnausznouianislssny
(53.4)

- sufludlyute ADDER #i9an 10 U
duduwlyarsiwaduundaninudy
svuz 10 Yuwdiurinisue i

- gufluuleune ADDER 7is9an 8 Umdmsu
Tearswrsulusreriian 10 ¥ dunsiSuvi
N5 L

umsmsizes FIT Luflagalidnasyuidian

BN PPA vesilatiug wazveanliunddun

Hla PPA filiinaadramufivun % gl
Humun1sAdaay

hiannsofuainsiialalumsamuiinly | wadwangvomdanuuaseinglnni
WaMULEIAng e wnludl 2021 B

mathsdoiaualunisuildgminisiindinisuaainnaveslearsiead
4.3.1.1 maudnlwidengsuasefinduumns sty

vinuauves AEDP fithwinglunisifiudidanisudnfindeannivansimadainndan
Uil 1,000 MW Tugn 10 B thauidntuustesnddlfundsafiwadoun 2 kW asdaq
Ledmnudhuia 500,000 udinnTeu 3indoyaveudvn Thai Solars Futire WudnAnAs
Ansaundgaisioadunn 2 kw (1Endanauden) wuurintasvuiiyady 380,000 vin B4
FresmunadmnagsililuGs 1,000 MW araasildenn Alvin1sAnvimandunuves

walganswaanuan

AMnuUalTuNelganslvaduuunanTIdAouILIn 2 KW ndnliilaadeday

2774 kwh/A Tidasanlvifhgruwuuifindu 5% wuii
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dngalu &
FIT naNLUY
el UDINT ADDER ADDER ADDER e F—_—
I (10um) | (8um) |(65um)
(UM/kWh) e

2552 3.3 36,894.2 31,346.2 27,185.2 14,202.88 11,400
2553 3.47 37,365.78 31,817.78 | 27,656.78 14,202.88 11,742
2554 3.64 37,837.36 | 32,289.36 | 28,128.36 14,202.88 12,094.3
2555 3.82 38,336.68 | 32,788.68 | 28,627.68 14,202.88 12,457.1
2556 4.01 38,863.74 | 33,315.74 | 29,154.74 14,202.88 12,830.8
2557 4.21 39,418.54 | 33,870.54 | 29,709.54 14,202.88 13,215.7
2558 4.42 40,001.08 | 34,453.08 | 30,292.08 14,202.88 136122
2559 4.64 40,611.36 35,063.36 | 30,902.36 14,202.88 14,020.6
2560 4.88 41,277.12 | 3572912 | 31,568.12 14,202.88 14,441.2
2561 512 41,942.88 36,394.88 | 32,233.88 14,202.88 14,874.4
2562 5.38 14,924.12 14,924.12 1492412 14,202.88 15,320.6
2563 5.64 15,645.36 15,645.36 | 15,645.36 14,202.88 15,780.3
2564 5193 16,449.82 16,449.82 16,449.82 14,202.88 16,253.7
2565 6.22 17,254.28 17,254.28 17,254.28 14,202.88 16,741.3
2566 6.53 18,114.22 PEL e 1.8 1 1422 14,202.88 1y 2435
2567 6.86 19,029.64 19,029.64 19,029.64 14,202.88 17,760.8
2568 7.2 19,972.8 19,2728 19,972.8 14,202.88 18,293.7
2569 7.56 20,971.44 20,971.44 | 20,971.44 14,202.88 18,842.5
2570 7.94 22,02556 | 2202556 | 22,025.56 14,202.88 19,407.7
2571 8.34 23,1358 6 |=28135: 16/ 4=~23 135.16 14,202.88 19,990
WNETIU 580,071 524,591 482,981 284,058 306,332

(n) e ADDER 8 U™ (10 ) 9+ Famd

=l

q

nun 13 U (384,088 1)

() i1 ADDER 6.5 U (10 ¥) aglsndumud 15 ¥ (377,847 vam)

(M) A FIT 5.12 um (20 ) szazannielu 20 Yayldidu 284,058 v

(1) Srehndudsed (20 U) auydldnenide 39 yadmenidetommazmiai

306,322 Um
Gefwiteuimdsmnda duululdles lnawvhiusasmenotiudin 20 ¥ wui

A1 ADDER 8 U azaunsavisliilatiusiavas 140 503 uan (seavian 7 U) uay

#if ADDER 6.5 U azannsavielvdnlaiduioan 123,248 um (Szeznal 5 )
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wiinuwinunnstadsvuy ADDER Au FIT Winurduaanidenduelan

40,000.00

35,000.00 e\

30,00000 ‘_—/‘-“-:'-"/'1\
———""/_

25,000.00 \\

== fdder 800

20,00000 st —— Adder 650
e BT .12

15,000.00 . - =~ intarest(Bank) 0.03
1000000 S W_I

e —— Vi ADDER 6 iﬂum

n E L >

s : WAuUaL 15 1 &
5.000.00 a1 || TR VFIT5.12 1
! van 20 11 eidu
284,058 yw

B S ... ... S m
1 2 3 4 5 L] 7 8 9 1 1 12 13 14 15 16 17 18 19 20

'sﬂ‘w 4.10 nsmaAuyulusy ‘U'umiwaamswmwa‘lw%'luﬁww
smumulm’mam‘uamuwimmﬂm'ﬁnﬂiWﬂﬂuumamwﬂUNuNmauuuamuaa

ninfleanils Bnilauszansnmasumslyafvadideruly 20 9 or9vzanas FlHumLSy
ua'm%m’lﬁlw@ﬂﬂumimmmﬂma1smaauwaqmmwaaﬁuﬂnﬂ Jaliinisiaessian

ADDER 7 10 U ( S28%1981 10 U ) WU

o -

i oA

| -‘mmuw | AFOLNNSYUL ADDER 10 unw
4500000
40,000.03
3500000
3000 @

e Addet 10 00
25,600 00 s Adder 800
Adder 650
& Sutrer e iiog T e £1T 5,12
15,000 00 - == interet(Dark) 003
| VADDER10mm |
10,000.00 AL 10 1
5,000 00
i
1 2 o4 5 6 7 8 9 101 12 13 14 15 1 17 18 18 30

UM 4.11 rmwmﬂwu’LusuuumiquamwmssuaLwﬁw n3giiiy ADDER 10 U

WANYuazagi 10 U ( 392,544 um ) Feagsilidumuluaaniiify uaswdionn

5
s

Wudn 10 U azanursavelvildussune 187,522 v Fannhdudeuusnilgannisay
miluinGunenide 3% ihan 10 9 wudarlaaende 135,002 UM Favimiiudile

WU uNUdluarte 715.068U W + unalgansiaag winlaunluiisuiugnsn

Y]
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= '

& < = e 1 a w ,
ABNLUY 3% A9 20 UNUIY 91U UNIUU A (3AUNUAY) 8TYaA 686,322 UINAEWUI

U
5

msamululsansivadasiilildilsannninsamudsnenidelusuimsuszana 28716
um wagdaldunslearsiwadlunisndnlniivienisiniiangqe FI019A5ReIAUNTIAN
o va & = | Y
ADDER wi1iiu 8 um aglaiduniamum 612,882 u1n §941931n#i51a7 ADDER Wiy 10 uw

= g ar 1} 1 d du 1
{4 102,186 8nvisdalaianansavusyadiiinenidy 3% masn 20 Uld
4.3.1.2 msuanlwAdendsuuasoniinduuuridy

PINUNUYDY AEDP - WU Reen1sn1sHARRRRII I ANS 1 uLase1induanaan
lwanslwaduumdandndseunm 925 Mw %a’tuahuﬁ%ﬁaaﬂah’lﬁ%’&ﬁfuamum'whﬁ%ms
vun15aauly Solar Farm S99 ndayavesuism Thai Solars Future WUIINITAY LA
Solars Farm # 1 Mw ﬁuﬁgaﬁmwamuﬂwmm 100 v (feyall 2553) I4iuitlunis
neasreussuin 10 Isimualdunddearsivaduuundnddnoundaliildadovas

1,387,000 kWh/U IsffévaiﬂWﬁ'ugmmeﬁwﬁu 5% WUI1

1519 4.10 MegumsdnnmumALAuUTeuHlaad UL

AL
FIT &
4 VOINT ADDER ADDER R nanLley
T (8um) | (65um) SUIAT 3 %
(UN/kWh)

2582 375 15,673,100 | 13,592,600 7,101,440 3,000,000
2553 3.47 15,908,890 13,828,390 7,101,440 3,090,000
2554 3.64 16,144,680 | 14,064,180 7,101,440 3,182,700
2555 3.82 16,394,340 | 14,313,840 7,101,440 3,278,181
2556 4.01 16,657,870 14,577,370 7,101,440 3,376,526
2557 4.21 16,935,270 14,854,770 7,101,440 3,477,822
2558 4.42 17,226,540 15,146,040 7,101,440 3,582,157
2559 4.64 17,531,680 1:5;454=1¢80 7,101,440 3,689,622
2560 4.88 17,864,560 | 15,784,060 7,101,440 3,800,310
2561 512 18,197,440 16,116,940 7,101,440 3,914,320
2562 5.38 7,462.060 7,462,060 7,101,440 4,031,749
2563 5.64 7,822,680 7,822,680 7,101,440 4,152,702
2564 5.93 8,224,910 8,224,910 7,101,440 4,277,283
2565 6.22 8.627,140 8,627,140 7,101,440 4,405,601
2566 6.53 9,057,110 9,057,110 7,101,440 _‘355’].769
2567 6.86 9,514,820 9,514,820 __7,101.514[) ,,.i 4,673.9024
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2568 7.2 9,986,400 9,986,400 7,101,440 4,814,119
2569 7.56 10,485,720 | 10,485,720 7,101,440 4,958,543
2570 7.94 11,012,780 | 11,012,780 7,101,440 5,107,299
2571 8.34 11,567,580 | 11,567,580 7,101,440 5,260,518
WA 262,295,570 | 241,490,570 | 106,521,600 | 112,855,572

(n) A1 ADDER 8 U (10 ¥) azldqadunuil 7 3 (114,940,690 v1n)

LI |

(v) A1 ADDER 6.5 uw (10 U) azléqndumuil 7 T (100,377,190 un)
(M) ¢ FIT - 5.12um (20 T) 2¥lsigadumuil 20 B (106,521,600 vm)

(9) hehnudsedh 20 Yemgilsinanids 39 yadmendoitmmaozity
80,611,123 um
mmmammmmnmu%mﬂuwu‘lﬂ"l#ﬂmﬂmamLmnuamsmaﬂmmwmﬂwum A1
ADDER 8 v avaunsaurglnilaldduiavun 147,354 880 v (52821981137) druiian
ADDER 6.5 U avaunsounsluialed@ustivue 141,113,380 v (5xu219a113%) wasTiad
FIT 5.12 U azaunsavgliildtuiomn 6,521,600 um (szusian 20 )

[ A | nlinuiounisladsvun ADDER Au AT WinuAuaanidududn

20,000,000.00 |

18,000,00000 +-
i

{
16,000,00000 |

14,000,000 00 Rt

12,000,000.00 - brererecmmanmie
m—Adder 800

10000000086 bmr—mm—————— — — — - et — = Adder 650
—F 5,12

8,000,000 00 43 wsn InterestiBank] 003

6,000 000 00 ——— - — -»-i

4,000,000.00 ! = = =

srienrmemmrnsi VI ADDER 817111 1} ADDER 6.5 1w VAT 21m
U amamvnati 79 | sasuvivassi 71 AnAuuani 20 1
2,000.000 00 2 i

oo

sUM 4.12 nswmdLulusEuUNSIRNSRSIN E 'i:zh]waqhmwaaamm
n

15
Faoy LMNL@'}’]@JEQ’I’U@&NUWGﬁﬂﬂﬂ’]iUIul%m’lmaﬁ fu wuuumuumuwuﬂhnmau

mamwmﬂmLuamavuamuaamwgwmaa‘mﬂmmmﬁ':mummm”ﬁz 1miduluamuly
Fudugladn wararnmsiwisuiiouuiiins ADDER 8 U M, ADDER 6.5 UM %A 199001
wnuvuluduszoziial 7 1 a:za:;,{aﬂ'maamzmuumrma_pmwamamﬁuﬁumﬂ 20 U lag

Lisaududu delunsdidudn 20 Uiuliannsaivseniusanuldlamomnliasy: 20 5
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EJ =) s as =) 5
M1319% 4.11 mmsgﬂuiwumimamwadmﬂwﬁmﬂa'ﬁw (Smart Generation)

IEEE1020-2011

IEEE 1409-2012

IEEE 1547-2003

IEEE 1366-2012

IEEE 1547.1-2005

IEEE 1547.2-2008

IEEE 1547.3-2007

IEEE 1547.4-2011

IEEE 1547.6-2011

IEEE 1815-2010

IEEE C37.101-2006

IEEE C37.101-2006/
Cor 1-2007

IEEE C37.102-2006

IEEE C37.106-2003

I[EEE P2030.3

IEEE P1595*

IEEE P1797

IEEE P2030.1

IEEE P2030.2




4.3.2 #de999382 (Smart Transmission)

4.3.2.1 mManuyszansawnistasnuszezlna
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P T a Y
(n) qummwumuuasmmmmaﬁaﬂummw'szmuuawszLuummuuﬂwm S¥UU

e

() Amunnasgiulunisnevausswesssuulmnganiutiym wasanmwndaud
\induagratu dw nasiAy mas

- o ¢ a o vy -
(M) LWUNSEUAUNITNISUSE LU LLa¥ﬂ'Tiﬂ'ﬂﬂﬂ"]3tUf]']'ﬂﬂﬂﬂu’U@Qﬁﬂ733°ﬂ1Nﬂ§w

(Dynamic State)

o | W A "
AN 4.12 WIRTFIUTEUVAI AT (Smart Transmission)

IEEE1250-2011

IEEE1247-2005

IEEE367-1996

IFEFC37.111-1999

IEEE1675-2008

IEEE1250-1995

IEEE487-2007

IEEEC37.112-1996

IEEE1901-2010

IEEE1453-2004

I[EEEC37.118.1-2011

IEEEC37.114-2004

IEEE656-1992

IEEE1459-2010

IEEEC37.118.2-2011

IEEEC37.116-2007

IEEE1031-2011

I[EEE1775-2010

I[EEEC37.2-2008

IEEEC37.117-2007

IEEE1159.3 -2003

IEEE1808-2011

IEEEC37.230-2007

IEEEC37.118-2005

IEEEC37.231-2006

IEEEC37.238-2011

IEEEC37.104-2002

IEEE P789

IEEEC37.232-2007

IEEEC37.239-2010

IEEE PC37.244

IEEE P1547.8

IEEEC37.232-2011

IEEEC37.93-2004

[EEEIBS 37236

IEEE PC37.242

IEEE PE3r.243

IEEE.PC37.95%

IEC 62357
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] & < = a o = ) wa g v o & o
Tudhuilzdsuaarilwidu b uan dlienlusa Insaumquivnivudily

A A 2 P a a Bl ¥
Uszalng ienvelinisldlWiniiuseans nmunng agy

19197 4.13 1A SEUUTIMNE SRRy (Smart Distribution)

IEEE 1325-1996 IEEE 80-2000 IEEEC37.95-2002 IEEE P2030.100
IEEE 1379-2000 IEEE 81-1983 IEEEC57.120-1991 IEEE P2030.4
IEEE 1402-2000 IEEE 81.2-1991 IEEEC57.123-2002 IEEE P1854
JEEE 159112012 IEEE C37.13-2008 IEEEC62.11-2005 IEEE P1815.1
IEEE 1711-2010 IEEE C37.100-1992 IEEEC62.11a-2008 |EEE P1815
IEEE PC37.104 IEEE-RGEZTIH IEEE PC37.237 IEEE PC62.39
IEEE PC37.240 IEEE P81 IEEE P1613* IEEE P1686
IEC 61850 IEC 61868 IEC 61508 IEC 62351
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4.3.4 msvansmslgwdsnulnigeaie: (Smart Management)

° ) s % 0 o '
nsueIszuunIsIAnIswasulwi i uYssgnaldluaniuiidieg wu

u - W v v v oa
U (HEMs) 81a15 (BEMs) wag 1599 (FEMs) ifiaundnnisnisldndsaruludulnilviie
Uslemlnasusendngaty

(M) SEUUNNSANNTI TN (1) SEUUNITTANTWAINIY  (A) SYUUNISTANISHEI9ITU
malutinu (HEMs) maluaias (BEMs) malulsaau (FEMs)

JUit 4.13 sruumsdaniamslindanuliidaasey
i (n) http://www.geappliances.com/home-energy-manager
ﬁm (W) : http://www.nec. com/en/global/environment/energy/building.html
i (@) - http://www.advantech.com/eAutomation/automationcontrollers

(KLY

EETTRS [ aww

‘EU‘ﬂ 4.14 ﬂuammﬂ‘ulwﬁmmminmmulm
iy - http://www.sma.de/en/produkte/monitoring- -systems/sunny-home-

manager.html
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MNYLATYEAT U nslglwisal AU
Inlfhiads/miae

U 17,282,700 2,719,698 GWh 3.5 Um

§3N4 2,719,698 540,484 GWh 3.67 UM

2NAINTIU 38,201 8,461 GWh 2.64 um

mnhmmeaaeaslasinmsihsedagnisihszuunmsdamendanuliidaulsluee

o EJ a0 Vo 1 1 s 1= k4 U
avav ATy ItianyRduilnaluidasmbeamsausendalviaetle 10 % gy

=] °
13199 4.15 MsneaasAuIunIsan il 10%

, { ; ann1siY Do | UsEvdntuse
RUIYLATYFND U e nslalwisad .
4 WANIU 10 % U
g 951.895 A1
U 17,282,700 271,970 GWh | 2,447,728 GWh
UM
L 666.776 41U
§Ina 2,719,698 181,683 GWh | 1,635,145 GWh |
U1
10.085 a1y
BRAIVNTTU 38,201 3,820 GWh 34,381 GWh
! um J

warge i nlu, Usendanisedawasauliinlunissamdaslaa 457,473 GWh/1

= ' o ) @ e ~ ' 9 vy oo
BIRININIT UL sTUUMSInNswasuliv fudluszuuiluding nssussflguilng

au‘tml,axﬁﬂﬁa'ﬁzwﬁuﬁwLﬁuﬁaqﬁmmﬂwﬁwzG’fadﬁmmmﬂumﬁaﬁuaqu Tolauaiiiay

nunsUsndamdsnivialg wegslalifuslnadudnnisussndawdanuliia vl fnua

Uselamiisaassie

A15199 4.16 1nsgIuszuuMsiansnslimdsnuliihsaasoy

(Smart Management)

IEEE P1377

IEEE P1704

IEEE P1705




4.3.5 mslimasaulwihognesaniey (Smart Consumption)

2 h‘: ar L ‘4 £ (2 £ lﬂ” -y k3
Tusnuwassasudlaiiasafuayilinuudsunsldsosusuulddomaanld

< ! du o at 1 t 4 a ¢ al ] st
iﬂlwv’hLmusm'l,ua';uuﬂsmaﬂmame'lviLﬁumwmaamiwﬁmumaummmmmﬁ] fiu

4.3.4.1 mswW3suiiisuanududisswinesasud Mitsubishi i-MIEV fu

ToyotaVios 1.5 G

() saeus Mitsubishii-MIEV 5181 922,558U S08Us was Toyota Vios 1.5 G

3177 690,000 U

() ANUNTS test dive i 34 mile/hr Wuniae MPGe (mile Per Gallon)

Mitsubishii-MIEV 112.5 MPGe* Toyota Vios 1.5 G 31.5 MPG

(A) Mitsubishi i-MIEV (doABainasredlawns = 0.835 1w was Toyota Vios
1.5 G deafiamdssonlawns = 3.00 un

AN599 4.17 WU U T e B ILALIIANS 0B UASILA L T DINE

Tuszuzinanio ¥
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. . Mitsubishi i-MIEV Toyota Vios ﬂTz&JLLEmm'N |

UIUTN (i-MIEV nu Vios)
157 A 51150 + an $IA730 + A SIS0 +

Fowds | andemds | Woumas Atlemas | Wowds | Andauas

1 20,1515 | 942,709.5 71,969 761,969 | -51,817.5 | 180,705
5 - 40,303 962,861 143,938 833,938 103635 128,923
3 60,454.5 | 9830125 | 215907 905907 | -155452.5 | 77,1055
4 80,606 1,003,164 | 287,876 977,876 -207,270 25,288
5 100,757.5 | 1,0233155 | 359,845 | 1,049,845 | -259.087.5 | -26.5295
6 120909 | 1,043467 | 431814 | 1,121,814 | <310.905 78,347
i 141,060.5 | 1,063,6185 | 503,783 | 1,193,783 | -362,7225 | -130.164.5
3 161,212 | 1,083,770 | 575752 | 1265752 | -414,540 -181,982
9 181,363.5 | 1,103,921.5 | 647,721 | 1337721 | -466.357.5 | -233.799.5
10 201.515 1,124073 | 719690 | 1409,690 | -518.175 -285,617
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. | - . u
nsviSuiisudntewmdildves i-MIEV fu Vios

300000
700000 /1
Z /
£ 500000
2
R|E 400000 /
x> / e - M EEV
300000
/ — 05
200000 / /
G s
0
1 2 3 4 5 6 7 8 9 10
g

UM 4.15 namiisuiisundeimdaiilivassnoud Mitsubishi-MIEV fU Toyota Vios

s T susimsasauantamds e i-MIEV fu Vios

1600000

1400000
BT 500 O S

1000000 -

800000
——FMIEV

600000

Vios

400000

s7a150+3 AN o e ALY

200000

o]
gty 3/ gAY 8 ("9 i0

Sumnidillday

UM 4.16 namliUSsuiisusmsasu A deinawessnaus
Mitsubishii-MIEV 1U Toyota Vios

T08UA Mitsubishi-MIEV a¢L8uAnTainasiivesni Toyota Vies Wifliaaainsinn
sogusiunandy Sadasldiaanda 5 VisazdipmuAuaniisuin Toyota Vios uidnsiuedly
TwuE81289 10 U snuud Mitsubishi i-MIEV 92Aus1 Toyota Vios fis 285,617 U1 wasel
Lﬂums%’nm?{ammé’auima*&wammﬁﬂﬁaaﬁ”wméuaulmﬁgj*ﬁv’umamﬂm Wioavn
Mitsubishi i-MIEV \{usneudiduiadousaeladi wazdalimaluladluag 8ndve Sadudn

adenuilanhaulaluninissusudlusuian

‘ﬁl "\. (=) o s at i as as B =

Laamsimisyansnm wazdsendanasnuliiussuvludandulssmalvadafinng
Mgunsaltvaussavsnmegiludnnunn WusalimAnaufuddo mdsnulii wasde
mlindudwouRuingy wiiheenidssnounis Tasntanamn3s AT uiiadade gila

asgminfapnudrfnlunisusendands e Jadasiiniae uiinsgaduayuluInlunis
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Ussndandanuiy Sanhonuihals fo yaddndsnuieduandon Alednvinlasenis
duaunisamuituayinendany uagndaunauny (ESCO FUND) fafluumislunis
duasunsiliiAansussndandanuidan Samnzuanisiundusegraiednwly
msgslabiniadausingg Biuuszndomasmilduslasimisd Idduansyoziiarvaddasly

ua dladeuiugnou U 2555i53sesauayulasnisifliiidely
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4 aﬂuaqunmmﬁnqdmmh andandsrwmbninaun | Wausanidy t l e
+ rfoquinsolld 100% vossrwngunsabiu wilsdin ;
10 dmwmdoTasanys
2 szgzoamondssAunolu 51 Tasdadasaanduds e

il {Flot Rate) :
2 ubhindamsndmannsalilanadnnsgda * Shared Saving I l San
uupitluals: ndandss i [Shared Saving) aihwathonde
- ﬁaué‘niﬁ:j’liﬁarimaﬂ#mﬁ'ﬂﬂn WEnergy i ; - -Tw
Saving) ildudanssdin | el
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wotulsrfwnads: nia ' 4

.
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sl dszndiaa lwbiidfludamsu
) 735,735 - 286,936 = 448,799 10
800000
700000 e
600000 /
500000 / e T AU BARS VSD
400000 / .
300000 / — Tl reufedsTsuy
200000 // il e
100000 1
0 — Fuuhou

172 3 4 5 6 7\8 9 40111213

3
ar

Ui 4.18 namhUSuiiigurlwiiioudngis VSD wasndading vsD
vo4lsausulnanisiunsnd

A15199 4.18 1nsgIusTuUMsiimasanulniies1daasey (Smart Consumption)

IEEE 1127-1998

IEEE 1702-2011

IEEE 802.11-2012

IEEE C37.232-2011 T

IEEE 1471-2000

IEEE 1703-2012

IEEE 802.15.1-2005

IEEE C37.238-2011

IEEE 1590-2009

IEEE 2030-2011

IEEE 802.15.4-2006

IEEE C37.239-2010

IEEE 1591.3-2011

IEEE 1222-2003

IEEE 802.15.4¢-2012

IEEE C37.94-2002

IEEE 1615-2007

IEEE 802-2001

IEEE 802.16-2012

IEEE 42010-2011

IEEE 1646-2004

IEEE 802.1AB-2009

IEEE 802.20-2008

IEEE 1588™-2008

IEEE 1686-2007

IEEE 802.2-1998

IEEE 802.20.2-2010

IEEE £€37.2-2008

IEEE 1701-2011

IEEE 802.3-2005

IEEE C37.232-2007

IEEE 802.11u-2011

IEEE 802.11aa-2012 | IEEE P802.21d IEEE P1901.2 I[EEE P802
IEEE 802.15.4d-2009 | IEEE P802.16.1b IEEE P159172 IEEE PC37.111*
IFEE 802.15.4¢ IEEE P802.16.1a IEC 62056 IEC 62351

IEEE 802.15.4a

IEEE P1909.1
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4.4 STUUAIUALTEUUNIADIRSYY

1 " v 1 b
Power Generation 1| Power Transmission and Distribution | Consumer
Level ,l Level ,' Level
1
1
I
I
1
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1
]
I
I
1
I
1
1
1
I

DMS/EMS
OMS, GIS, MWM |

SCADA/EMS |

-
&

W

INFORMATION FLOW

N 4.19 wadassuumuaustuunIndensey

3199 4.19 inasgusruumuanlussuundasaaies

IEEE c37.1 - 2007 IEC 61970
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4.5 M5AATIVgauds Insou Tand uazaUassn (SWOT Analysis) Uadusuusiun

FUUNINDINIBY
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Abstract

The Thailand’s Smart Grid Roadmap outline is published for
the purpose of electrical system development in Thailand by studving
and adapting the 'Smart Grid' system used in other countrics, This
development s essential due 10 Thailand’s possible increase of
electricity  consumption and therefore. there is a need for hetter
clectrical supply management

The system. which will be used. is called the "Smart Grid'
allows for more throughout clectrical circulation. Furthermore. there
will also be installments of the *Smart Meter' which assists consumers in
tracking electricity usage as well as sending precise and accurate
feedbacks 10 clectrie

cleciricity  producers  for more proficient

management.
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