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Tuesday — 06 April 2010 Opening

8.45am

Chairperson’s opening remarks

9.00am

Opening Keynote Address:

Recovering from the global economic recession - What are the opportunities in the
electricity sector across the Asian region?

9.20am Regional Keynote Address:

The road ahead for Asia’s leading power generation, transmission and distribution
companies: identifying key investment and business development strategies
9.40am Regional Keynote Address:

Driving power generation development in Asia to be the next level: opportunities
and challenges

10.00am CEQ Panel Discussion:

The next big thing — where are power companies and power investors putting their
money in?

11.10am Keynote:

Realizing a grid for the future: Understanding the national grid development and

management in India

11.30am

Setting the scene for smart grid in Asia — The road towards smarter and greener
future

11:50am Keynote:

Building a smart grid by 2020: Developing strategic business models, technological
innovations and policies in building a smarter electricity network

2.15pm

Case study: Optimising the metering systems with smarter technologies

2.35pm

Think customers not meters and create valuable information from data

3.05pm

Smart technologies to enhance billing systems and revenue assurance

3.25pm

We have smart metering but what about smart billing: Achieving triple
bottom-line outcomes with smart billing

3.40pm

Creating value from data: using smart technologies to enhance data acquisition
and management

4:15pm

Case study: Achieving real time demand and supply management: how to do that?
4.35pm

Delivering a nationwide smart metering communications platform

4.55pm

Distribution grid optimization utilizing large volume of data and analytics in
real-time

5.15pm

Improving electricity utilization through demand management

5.30pm

Speed Networking

6.30pm

Smart Electricity Award Dinner



Wednesday — 07 April 2010

9am
Chairperson’s opening remarks
9.15am
Asian leadership roundtable: What is smart grid: Is it a spell or a reality for Asia?
10.00am
The communications platform: The critical foundation for smart grid
11lam
Managing the end-to-end value chain of smart meters
11:30am
Smart Grid: Vision and Reality
12pm
Leadership roundtable: How can dynamic utilities take advantage of smart
technologies to engage the customers and strengthen market standing?
2pm
Challenges related to massive integration of renewables and storage into smart
grids
2:30pm Case Study:
Find out how Australia successfully access different off-grid energy through smart
grid infrastructures and technologies
3:00pm Leadership roundtable:
Gearing the electricity grid for a greener energy mix: how to do it, cost of doing it
and the benefits
4.15pm
Treat electricity like commodity: how can a smart grid facilitate energy trading and
auctioning to achieve significant cost saving
4:45pm Panel discussion:
Meeting increasing electricity demand through smart mircogrids
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Delivering a Nationwide Smart
Metering Communications Platform

Yang, Jin-Shyr
TPRI, Taipower
April 6, 2010

@ Taiwan Power Company 1

Contents

*  Introduction

*  Development and Planning for Smart Grid in
Taiwan

*  Delivering an Interoperable Smart Metering
Network

*  Securing Smart Meters

*  Technological and Operational Requirements

+  Summary

@ Taiwan Power Company 2

Introduction

Due to the shortage of indigenous energy, 99.3% of
total energy supply is imported.

The renewable energy share planned reach 15% in
2025. (Wind power:3GW, PV:1GW, Biomass 1.4GW)
The IGCC+CCS or Nuclear generation are long term
(after 2020) program for carbon reduction methods,
but Smart Grid can cope with Taiwan’s Nation
Energy Program to form a short term measure.

For AMI, we plan to install about | million meters in
the next 5 years, and about 6 millions meters for the
middle term (50% of total users)..

@ Taiwan Power Company 3

Hydro {pump):
2602 MW

Vision and Objectives of Smart Grid

The company’s vision” To become a prestigious

and world-class power utility group.”

Create a high quality, high
cfficicncy, customer service
oriented, and environment-
fraendly power grid.

+ A higher safety and
reliability of power network

+ Higher cfficicncy of power
plants

+ Service orieated system
+ Environment-friendly grid

ICT Based

@ Taiwan Power Company &

Integrated SCADAs for Power System
Hierarchical Dispatch and Control in Taiwan
CDCC : LADCC : 6,DDCC : 21
Goraal
i
Comrol
System
s
Dispatch
Control
System
Diswribusion
Dispatch
Control
System
Feeder
Dispatch
Control
Sysem
@ Taiwan Power Company s
. oo O Ve
Taipower’s Smart Grid Roadmap
P\Enm:'?
heduls 2007 2010 2013 2018 202 2027
Iltams
: ‘Enhance Power System Stability and Reliability
[Enhance Powet yy0oraio the proer Dup’;mmgammmu Contimuousty
A [lind Safe and Intepration and Application of Power Electro. Device
Reliable Develop PM Construct Optic Fiber Ethernet
Tmprove = = =
Generating & | /R
B [ Diepetchine | Inereasc Pawer Crid Efficicncy ;
|| Efficiency I D Efficicncy
ls':};;?l;? Usr's Build Advanced Automatic Meters Reading System
C | Guatiny Provide Uses Added Value Service
Integrated ‘Wind Power Forecasting and Dispatching
Distribution =
D By I ot i o S i s s .|
Support platforms: communication protocol Guideline and knowledge base

@ Taiwan Power Company 7

15

Smart Grid Import Items in Taiwan

Micro Grid Test Platform
Governor free, AGC. APCHighe fliciency Gen. Unit
FACTS {SVC, STATCOM, etc)

PMU-Basad WAMS
Special Protection

Secondary Vo
System (SPS) b

Regulation ($VR)

Energy Stomge. DVR, LEC etc.
Asset Management

Inke prated DER into Distribution Sysem

Fiber Optic Ethernet Comm. Network

———" Taiwan Power Company &




Smart Grid for Distribution System

* Feeder Automation

* Remote Monitoring of Fault Indicator

* Integrated Volt/Var Control

* Feeder or Area Peak Load Management
* Equipment Condition Monitoring

» Distribution SCADA

* Substation Automation

* Micro-Grid Management involving DER and
PHEV(BEV)

@ Taiwan Power Company g

Distribution automation function

SCADA
FDIR (Fault Detection, Isolation and service Restoration)

OMS (outage management system)}-FDCS (feeder dispatch
control system) interface

oo — [l
~ GPRS
- wirbss——*

Eg:';“‘—--.mmm

Taiwan Power Company qg

Microwave
Trunk

Fiber Trunk _‘,;“g:}*

ZERy

Taiwan Power Company 11

Provided Communication Circuits

® Fiber Optics (Dark fiber) -

® STM-4 (622.08 Mbps)

® STM-1 (155.52 Mbps)

e T3TUEI

® D30 (include 64k ~ 56k » ... - 8Bk voice)
® Ethernet (Based on SDH)

@ Taiwan Power Company 12

AMI System Config. for High Voltage User

Gl = [EE

Digital Meter i
| GPRYGSM [
= A Comm T
tor 4 -
Inerface - N'“""k
Unit .
L“a"‘l'”;h’fwk RF Trans. . l
‘ GPRS/GEM/ (L s :
802154 L
@ Taiwan Power Company 1g

AMI Test Site

~ PLC Technology development

# Fiber optic network integrate with PLC Grid
> AMI applications test

# Distribution system maintenance automation test

Fiber Optic Network. MV IL4EY
S Simulaied User &

Control Center
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AMI Communication Medium

i i Utility
Utility Energy Tripke Data
Saving Device _ Meters MiU _. Convnimaior ____ Mn;;gmn:m

B Terd
Bk

B
Home Area Local Area Local Area Wide Area
Network (HAN) Network (LAN) Network (LAN) Network (WAN)
#ZigBee #Zighee #ZigBee $GPRS
*PL( +PLC +PLC *+WCDMA
SRS 485 #RS 485 SRS 485 SADSL
#RS 232 +WiFi *FTTx
#Ethernet 4 Ethernet S WiMAX
#Twisted Pair
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AMI System Installation
High Voltage User's AMI:
+ 20091 2: 600 units
~ —+ 2010/06: 1,200 units
+ 2011/12: 23,000 units
Low-Voltage User's AMI :
* First stage: 10k (2012)
 Second stage: Lmilliop {after 2012)
/ Comm. Network for Taipower's DA

Digital

Mewer Imeriace
Meter im:

1
1
Concentrator Smart :
Meter 1

o
! In Home:
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FTTx+PLC Demo Project

0O FTTx+PLC Network Interface

MY Feeders

PLCHead  Coupler

* Middle Voltage
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Communication Infrastructure and
Protocol

* The communication protocol issue:
— Imtegration of SCADA systems
— Integrating distributed wind power information platform
— Impact from the new international protocol standards.
* Guideline for Taipower's communication protocol:
— Announced on November 2006
— To provide recommendation and instruction to manipulate
communication protocol issue on smart grid system.
* The communication Protocol standard for specific systems
will focus on DNP3.0 over TCP/IP or IEC61850.
* The consistency of SCADA protocols in hierarchy system
1s more important than transmission at high speed.

@ Taiwan Power Company =za

IEC 61850 Substation Automation
configuration

IEC 61850 Test Platform

IEC 61850
% B subsation
S — Automation

VAMP 257 1 ABB_REF541 GE_ 630 SEL_T51A

1 ¢t 3 ¢ ¢

VAMP_257 2
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AMI Security Implementation Guide by S :
UCAIUG: AMI-SEC-ASAP ummary

» Risk Assessment

* System Requirement

« Architectural Description
» Component Catalog

* Implementation Guide

W Tiapamiter a2

Hardware Bassd One-Way
Diata-Flow Gate

¢ Laser— O
. Tramsmit Gy -

Unidirectional Connectivity for Cyber Security
@ Taiwan Power Company 7

Thanks for your Attention !!

18th Conference of the
Electric Power Supply Industry

TAIPEL TAIWAN
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* Taipower Smart Grid Vision: Create a high quality,
high efficiency, customer service oriented, and
environment-friendly power grid, and the roadmap has
provided four Targets with a view of transforming the
power system towards higher reliability and efficiency.
Action plan of Smart Grid will be evaluated to meet
the requirement and technology development at each
stage.

Taiwan will work together with the world leading
utility and organization to develop distributed
renewable recourse innovative technology.

@ Taiwan Power Company 25
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Terrapin Pte Ltd, Smart Electricity World Asia 2010 Conference

Proceedings, 6-7 April 2010, Suntec City Convention Center,
Singapore.
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