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What Is Smart Grid? 
Integrate electric power and information/communication 

technologies to enable better energy management from 

generation, transmission, distribution to user. 

Source: EPRI 

1. Power Infrastructure 
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Advantages of Smart Grid  

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

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

Å Increase the flexibility of supply (by distribution automation) 

Å Reduce the transmission and distribution losses 

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

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

Å Improve energy security 

Å Promote the development of information and communication 
industry  
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Overview of Taipowerôs System 

30,194 MW 

2,306 MW 

ḥ40.25GW 
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Overview of Taipowerôs System 
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Overview of Taipowerôs System 
Up to year 2009 

ÅSystem Installed Capacity: 40,247 MW 

ÅPeak Load: 31,011 MW  

ÅTotal Generated Electricity (+IPP): 193.6 billion KWh 

ÅSale Electricity: 179.2 billion KWh 

ÅCustomers: 12,414,679 

ÅLine loss: 4.86% 
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Installed Capacity (40,247 MW) Generation (193.6TWh) 
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Taipowerôs Vision on Smart Grid (cont.) 

SmartGrid 

Create a high-quality, high-

efficiency, customer service-

oriented, and environment-

friendly power grid.  
ÅReliable Power 

Supply with High 

Power Quality 

ÅProductivity 

Improvement 

ÅCarbon Footprint  

ÅCommunication, 

Information and 

Power Electronics 

Technology 

Improvement 

ÅA higher safety and 

reliability of power network  

ÅHigher efficiency of power 

plants 

ÅService-oriented system  

ÅEnvironment-friendly grid  

 Driving  

Forces 

ICT Based 
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Taipowerôs Vision on Smart Grid - Roadmap 

PE: Power Electronics        PMT: Preventive Maintenance Technology 

Supporting  platforms: Communication Protocol Guideline and Knowledge Base 
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Planning 
Schedule 

Tasks 
2007 2010 2013 2018 2022   2027 

Enhancing 
Power Grid 
Safety and 
Reliability 

Improving 
Generation 
& Dispatch 
Efficiency 

Upgrading 
Userõs Service 
Quality 

Integrating 
Distribution 
Energy 
Resources 

Enhance Power System Stability and Reliability 
Upgrade the Gen. Dispatch Automation 

Develop PMT 

Improve Generation Units Efficiency 

Improve Dispatch Efficiency 

    Build Advanced AMR System 

        Provide User-Added Value Service 

Wind Power Forecast and Dispatch 

Integrating DER into Smart Grids 

  Integration and Application of PE Devices 

  Construction of Optic Fiber Ethernet 

Est. Micro-Grid Demo. Site and Analyze High Penetrated DER 

           Increase Power Grid Efficiency 
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Smart Grid for Transmission System 

Å Asset Management: Main Transformer Asset Management constructed 

in 2008; the risk assessment of  power supply stability and safety 

finished in 2009. 

Å  Automated Asset Condition Assessment: RFIDs are applied for                 

     equipment, remote reading and analysis software developed in 2009. 

Å  Automated Fault Location: Software has been developed in 2009 

Å  SVR: Feasibility study: 2006, Construction Plan: 2011-2015 

Å  SVC: Feasibility study: 2008, Construction Plan: 2012/2013  

           (in East  Taiwan) 

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

Å  Enable Wide Area Monitoring & Control: PMUs have been installed in 

2005, and several advanced features are under development. 

Å  Integrate Demand Responsive Resources: The first stage program    

    was operated in 2008, and will be promoted with sufficient incentives. 
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Distribution Feeder Automation 

 

ÅFinished 53% of feeders with FDIR (Fault 

Detection, Isolation and Service Restoration) 

Åfunction in year 2012   

ÅIncrease the number from 2,110 to 6,256 feeders 

ÅMain 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 Taiwan to establish 

high quality, high efficiency, user-oriented and environment-

friendly power system to reduce CO2 emission, increase energy 

efficiency and enhance energy security. 

Vision 

Strategy  

Tying in closely with the smart grid developing schedule of 

Taiwan Power Company, integrate the research abilities of 

industry and academia to establish smart grid and support the 

power facilities industry in Taiwan.  

Promote AMI, microgrid, smart home (building) energy 

management system, advanced distribution automation four pilot 

projects by National Science Council (NSC) to develop key 

technologies of smart grid and AMI and ensure the merging of 

the developed technologies into the power system in Taiwan will 

be reliable and feasible.  

Manner   
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Project Chair Project team Project office 

Advanced distribution 

automation pilot project 

Power quality  

Distribution automation  

Micro-grid control 

AMI and communication 

technology 

Energy management and 

demand response 

technologies 

Power electronics 

Regulations and 

standards 

Technologies Development Projects 
Applications Pilot Projects (NSC) 

Smart home (building) 

energy management 

pilot project 

AMI pilot   project 
Microgrid pilot 

project 

Integrate 

technologies 

with 

applications 

Transmission control  

Related 

projects  of 

Taipowerȳ
INERȳIII ȳ
ITRI and 

NSC/NEP 
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Strategic Initiatives of Smart Grid in Taiwan (cont.) 
Organization of Smart Grid and AMI Project 
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Southern California Edison 

Meter (AMI) is the interface  

between customer loads and 

energy management systems  

and the grid 

Strategic Initiatives of 

Smart Grid in Taiwan 

(cont.) 

Data Center 

In Data Center: 

Billing/Customer service 

Distribution automation 

Energy management 

Outage management 

Smart Home 
AMI  

ADAS 
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80kW 

Diesel 

Generator Microgrid  System         

PCC 
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The Past and The Future of Power System  
The past 

ÅCentralized power plant 

ÅLow proportion of DG  

ÅFew islanding operation 

ÅFrom generation, transmission, distribution to user: 

overall energy efficiency 30~40% 

The future 

ÅHigh proportion of DG (including renewable energy) 

ÅUsing microgrid and ADAS technologies, distributed network can be 

connected to the grid or operated in islanding  

ÅUsing AMI with demand response (DR), time of usage (TOU) strategies, 

saving and generating electricity become a concern of public 

ÅSignificant improvement of overall efficiency due to regional power sources 

supply local loads  

Smart Grid and AMI       

Technologies Development  

ÅPower quality 

ÅTransmission control 

ÅDistribution automation 
ÅMicro-grid control 

ÅAMI and communication 
technology 

ÅEnergy management and demand 
response technology 

ÅPower electronics 

ÅRegulations and standards 

Smart Grid and AMI        

Pilot Projects 

ÅMicrogrid pilot projects 

ÅAMI pilot project 

ÅSmart home (building) energy 
management pilot project 

ÅAdvanced distribution 
automation system (ADAS) pilot 
project 
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Smart Grid and AMI  


