Overview of Microgrid Research in Taiwan

Overview of
Microgrid Research In
Taiwan

Frank, Faaleng Lin

Vice Chair, Taiwan Smart Grid
Industry Association

Chair Professor, Dept. EE,
National Central University, Taiwan
linfj@ee.ncu.edu.tw

Tt L L T TT T
[1]

o i
R

@ Dept. EE, National Central University
1



Overview of Microgrid Research in Taiwan

Outline

AWhat is smart grid
ATai power ds Vi sior

AStrategic initiatives of smart grid in
Taiwan

AOverview of microgrid research in
Taiwan

@ Dept. EE, National Central University



Overview of Microgrid Research in Taiwan

What Is Smart Grid?

Integrate electric power and information/communication
technologies to enable better energy management from
generation, transmission, distribution to user.
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Advantages of Smart Grid

Improve the overall efficiency for user (by ICT, AMI)

Improve the proportion of distributed power or renewable
energy to total generating capacity (by microgrid and
distribution automation)

Increase the flexibility of supply (by distribution automation)
Reduce the transmission and distribution losses

Improve power system stability and power quality (by-self
healing)

Reduce the peak load to reduce the spinning reserves (by
AMI, demand response and time of use)

Improve energy security

Promote the development of information and communicatior
Industry
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Overview of Tal pow

Up to year 2009
A System Installed Capacity: 40,247 MW

A Peak Load: 31,011 MW
A Total Generated Electricity (+IPP): 193.6 billion KWh

A Sale Electricity: 179.2 billion KWh
A Customers: 12,414,679
A Line loss: 4.86%
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Tal power 0s Vi si oont) on

Create a highquality, high-
efficiency, customer service

A Reliable Power oriented, and environment

Supply with High
Power Quality

A Productivity
Improvement

friendly power grid.
A Carbon Footprint
A Communication,

SmariGrid ‘
Information and l

Power Electronics AA higher safety and
Technology reliability of power network
Improvement ICT Based AHigher efficiency of power

plants
A Serviceoriented system
A Environment-friendly grid
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Smart Grid for Transmission System

A Asset ManagemenMain Transformer Asset Management constructed
In 2008; the risk assessment of power supply stability and safety
finished in 2009.

A Automated Asset Condition AssessmdRIEIDs are applied for
equipment, remote reading and analysis software developed in 2009.

A Automated Fault LocatiorSoftware has been developed in 2009

A SVR: Feasibility study: 2006, Construction Plan: 20122015

A SVC: Feasibility study: 2008, Construction Plan: 2012/2013
(in East Taiwan)

A STATCOM Construction Plan: 2013 (LungTan, 150MVA)

A Enable Wide Area Monitoring & ContrdPMUs have been installed in
2005, and several advanced features are under development.

A Integrate Demand Responsive Resourtas first stage program
was operated in 2008, and will be promoted with sufficient incentives.
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Distribution Feeder Automation

A Finished 53% of feeders with FDIRault
Detection, Isolation and Service Restoration

Afunction in year 2012
AlIncrease the number from 2,110 to 6,256 feede
A Main stream is the open loop type

High-Voltage AMI Timeline

High voltage AMI total 23300 meters covering 59% electrical
power consumption of Taipower will be installed before 2012.
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Low-Voltage AMI Timeline
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Overall AMI Architecture
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Strategic Initiatives of Smart Grid in Taiwan

- —— -

_____________________________________________________________________________

Develop the smart grid and AMI industry in Talv\mrestabllsh
high quality, high efficiency, usariented and environment
friendly power system to reduce €@mission, increase energy
efficiency and enhance energy security.

_____________________________________________________________________________

Tying in closely with the smart grid developing schedule of
Taiwan Power Companintegrate the research abilities of
industry and academia &stablish smart grid and support the
power facilities industry in Taiwan. |
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_____________________________________________________________________________

PromoteAMI, microgrid, smart home (building) energy
management system, advanced distribution automation fouripilc
projects by National Science Council (NSC) to develop key i
technologies of smart grid and AMhd ensure the merging of !

the developed technologiggo the power system in Taiwan W|II

bereliable and feasible.. . ]
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Strategic Initiatives of Smart Grid in Taiwan (cont)
Organization of Smart Grid and AMI Project
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Strategic Initiatives of
Smart Grid in Taiwan
(cont)
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The Past and The Future of Power System

Smart Grid and AMI

The past

ACentralized power plant
ALow proportion of DG
AFew islanding operation

AFrom generation, transmission, distribution to user:
overall energy efficiency 30~40%

Smart Grid and AMI
/ggcr\]/;\orlogleﬁtDeve'Opmem Smart Grid and AMI
ower quality Pilot Projects

ATr_an_smlssmn contro_l AMicrogrid pilot projects
ADistribution automation AAMI pilot project

AMicro-grid control ASmart home (building) energy

AtAl\/lrl] anld communication management pilot project
,&Eec nology dd AAdvanced distribution
nergy management and dem automation system (ADAS) pil
response technology project

APower electronics
ARegulations and standards

The future

AHigh proportion of DG (including renewable energy)

AUsing microgrid and ADAS technologies, distributed network can be
connected to the grid or operated in islanding

AUsing AMI with demand response (DR), time of usage (TOU) strategies,
saving and generating electricity become a concern of public

ASignificant improvement of overall efficiency due to regional power source:
supply local loads
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