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4.1 Strengthening the Smart 
Grid  
4.1.1 The Smart Grid Action Plan
Smart grids are vital to driving energy transition and industrial 
development. Taipower is dedicated to mitigating the intermittency 
of renewable energy generation, enhancing grid resilience, improving 
transmission and distribution integration, and strengthening disaster 
response and troubleshooting. It also aims to optimize supply-demand 
PDQDJHPHQW�DQG�ERRVW�XVHU�SDUWLFLSDWLRQ�WR�EXLOG�DQ�HIĆFLHQW�DQG�VWDEOH�
smart grid.
The primary goals of smart grid development are:

（1）addressing the challenges of integrating renewable energy

（2）VWUHQJWKHQLQJ�H[LVWLQJ�JULG�UHVLOLHQFH�WR�LPSURYH�SRZHU�TXDOLW\�DQG�
FRSH�ZLWK�H[WUHPH�ZHDWKHU��DQG（3）encouraging user participation in energy conservation to enhance 
SRZHU�V\VWHP�HIĆFLHQF\�

To implement the Smart Grid General Plan, Taipower established a Smart 
*ULG�7DVN�)RUFH�FKDLUHG�E\�WKH�3UHVLGHQW��7KH�WDVN�IRUFH�KROGV�UHJXODU�
UHYLHZV�RQ�SURMHFW�SURJUHVV�DQG�IXWXUH�GHYHORSPHQW�WR�DFFHOHUDWH�VPDUW�
grid deployment.

Smart Grid Action Plan
Taipower has been implementing smart 
grid infrastructure based on the Smart 
Grid Master Plan which was approved 
and revised by the Executive Yuan on 
0DUFK�����������7KH�SODQ�LV�VWUXFWXUHG�
around problem-solving and system 
LQWHJUDWLRQ�� ZLWK� �� VWUDWHJLF� DUHDV��
��� VSHFLĆF� PHDVXUHV�� DQG� ��� NH\�
FKHFNSRLQWV��7DLSRZHU� LV�UHVSRQVLEOH�
IRU���RI�WKH���DUHDV�����RI�WKH��VSHFLĆF�
PHDVXUHV��DQG����RI�WKH�NH\�FKHFNSRLQWV��
It continues to implement and regularly 
review progress to enhance energy 
management and grid resilience.

The Smart Grid General Planning Framework

Smart Grid Task Force

Smart Dispatching 
and Power 
Generation

● Establish a renewable energy generation monitoring system
● Establish an energy trading platform
● (VWDEOLVK�D�ELJ�GDWD�GDPDJH�PRQLWRULQJ�V\VWHP�IRU�WKH�ERLOHU�WXEHV�RI�FRDO�ĆUHG�XQLWV
●�8QGHUWDNH�DQFLOODU\�VHUYLFH�GHPDQG�UHVHDUFK

Grid Management
● Apply and promote transmission system data in planning, operations, and maintenance
● Apply and promote feeder automation system data

Energy Storage 
Systems

● Construct an Energy Storage System at a Taipower site
● Establish an ancillary service procurement mechanism

Demand Side 
Management

● Establish a low voltage Automated Meter Infrastructure (AMI)                                 
● Apply AMI data
● Review electricity price structures and run trials on dynamic pricing                  
● Review and run trials on various demand response schemes

ICT Infrastructure

● Enhance smart grid information security
● Enact a smart grid data application plan
● (VWDEOLVK�DQ�XSJUDGH�SODQ�IRU�EDFNERQH�UHJLRQDO�ĆEHU�RSWLFV�V\VWHPV��������
● Introduce an electrical IoT communication system

Industrial 
Development

● Expand product and system services (Industrial Development Bureau)
● 'ULYH�HQWHUSULVHV�WR�SDUWLFLSDWH�LQ�WKH�HOHFWULFLW\�PDUNHW��,QGXVWULDO�'HYHORSPHQW�%XUHDX�

Statutory 
Regulations

● Review current electricity-related regulations (BSMI)
● 5HĆQH�LQWHUFRQQHFWLRQ�WHFKQRORJ\�IRU�UHQHZDEOH�JHQHUDWLRQ�V\VWHPV
● 'HYHORS�QDWLRQDO�VWDQGDUGV�DQG�HVWDEOLVK�DQ�HTXLSPHQW�WHVWLQJ�SODWIRUP��%60,�
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The Construction of a Smart Grid
As the proportion of renewable energy generation continues to rise, the smart grid serves as a critical 
IRXQGDWLRQ�IRU�PDLQWDLQLQJ�SRZHU�VXSSO\�VWDELOLW\��7KURXJK�ćH[LEOH�VFKHGXOLQJ��LW�KHOSV�VWDELOL]H�JULG�
operations and ensures overall system reliability. Taipower is promoting smart grid development in 
WKUHH�SKDVHV��7KH�ĆUVW��6PDUW�*ULG������IRFXVHV�RQ�LQIUDVWUXFWXUH�EXLOGLQJ�DQG�KDV�EHHQ�XQGHU�FRQWLQXHG�
LPSOHPHQWDWLRQ��7KH�VHFRQG��6PDUW�*ULG������IRFXVHV�RQ�SUDFWLFDO�RSHUDWLRQV��7KH�ĆQDO�SKDVH��6PDUW�*ULG�
�����ZLOO�DLP�IRU�IXOO�HQHUJ\�PDUNHW�OLEHUDOL]DWLRQ�DQG�WKH�HIIHFWLYH�LQWHJUDWLRQ�RI�HQHUJ\�UHVRXUFHV�WR�
enable widespread application. Taiwan is currently in the second phase, which emphasizes ensuring stable 
V\VWHP�RSHUDWLRQ��LPSURYLQJ�SRZHU�TXDOLW\��DQG�HQFRXUDJLQJ�XVHU�SDUWLFLSDWLRQ�LQ�HQHUJ\�FRQVHUYDWLRQ�
Taipower is implementing an Advanced Metering Infrastructure (AMI) system, integrating AI, 5G, IoT, and 
big data technologies. By using smart meters, communication systems, and data management platforms, 
WKH�&RPSDQ\�FRQVROLGDWHV�GDWD�IURP�JHQHUDWLRQ��HTXLSPHQW�RSHUDWLRQV��DQG�HOHFWULFLW\�XVDJH�WR�HQKDQFH�
JULG�HIĆFLHQF\�DQG�VXSSO\�UHOLDELOLW\��ZKLOH�DOVR�SURPRWLQJ�XVHU�SDUWLFLSDWLRQ�LQ�HQHUJ\�FRQVHUYDWLRQ��7KHVH�
efforts support digital transformation and the development of new business models.

Strengthening Communication Infrastructure
As part of its digital transformation efforts, Taipower completed communication 
V\VWHP�GHSOR\PHQWV�LQ������IRU�NH\�LQIUDVWUXFWXUH��LQFOXGLQJ�+VLQWD�3RZHU�3ODQW
V��
Unit 1, the Changhua Industrial Substation, secondary substations, and service 
centers. The expansion and upgrade of the Ultra-High-Speed IP Fiber-Optic 
Communication System, including card module extensions, addressed the bandwidth 
needs of smart grid, AI, and IoT applications, improving power supply stability. Going 
IRUZDUG��7DLSRZHU�ZLOO�FRQWLQXH�H[SDQGLQJ�LWV�ĆEHU�RSWLF�FRPPXQLFDWLRQ�V\VWHPV�WR�
increase bandwidth and communication reliability, thereby strengthening its digital 
infrastructure

Introduction to smart 
meter applications

Introduction to smart meter applications

Note:1. Advanced Distribution Management System, ADMS
2. Meter Data Management System, MDMS
3. Distributed Renewable Energy Advanced Management System. DREAMS
4. Source::Taiwan Power Company

●  Communication Infrastructure and Upgrades
��2SWLFDO�7UDQVSRUW�1HWZRUN��271��3ODQQHG�GHSOR\PHQW�WR�PHHW�WKH�KLJK

bandwidth demands of Taipower's future cloud data centers.
2.Microwave Communication System Upgrade:Enhances grid dispatching and 

power supply stability.
3.Strengthening Communication for Power Plants, Substations, and Service Centers 

(2024 Achievements):

●  ����NLORPHWHUV�RI�RSWLFDO�FDEOHV�GHSOR\HG�

●  ���VHWV�RI�WUDQVPLVVLRQ�HTXLSPHQW�LQVWDOOHG�

●  ������FRPPXQLFDWLRQ�FLUFXLWV�SURYLGHG��IRU�UHOD\�SURWHFWLRQ��GLVSDWFKLQJ�OLQHV��
and feeder automation).

●  Enhancing Smart Grid Information Security Management
7DLSRZHU�KDV� HVWDEOLVKHG� D� VHFXUH� DQG�KLJK�HIĆFLHQF\� ĆEHU�RSWLF� QHWZRUN� WR�
support smart grid applications such as monitoring, smart substations, distribution 
DXWRPDWLRQ��DQG�$GYDQFHG�0HWHULQJ�,QIUDVWUXFWXUH��$0,���7KH�QHWZRUN�DOVR�SURYLGHV�
IP broadband and power IoT communication services. The Company continues to 
enhance cybersecurity, data applications, and communication technologies to support 
smart grid development and energy digital transformation.

1.Strengthening Cybersecurity for Smart Grids:Taipower is implementing Intrusion 
Detection Systems (IDS) and integrating with its Security Operation Center (SOC).
As of now, deployment has been completed at 23 Operational Technology (OT) sites, 
with full implementation across all dispatch centers expected by 2025.

2.Smart Grid Data Applications:Taipower is developing a Common Information
Model (CIM) and establishing a big data analysis and data-sharing platform to
LPSURYH�GDWD�XWLOL]DWLRQ�HIĆFLHQF\�

��)LEHU�2SWLF�6\VWHP�8SJUDGH�%DFNERQH�DQG�UHJLRQDO�ĆEHU�RSWLF�FRPPXQLFDWLRQ
capabilities are being enhanced to support smart grid development.

��3RZHU�,R7�,PSOHPHQWDWLRQ�$�GHGLFDWHG�HQWHUSULVH�QHWZRUN�LV�EHLQJ�GHYHORSHG�
Taipower is also evaluating self-built, partnership, and lease models to optimize
WKH�SRZHU�RI�,R7�DSSOLFDWLRQV�DQG�EHQHĆWV�

Substation
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Smart Streetlights:Illuminating the Path to Smart Cities
&RXQWULHV�LQFOXGLQJ�WKH�8�6���8�.���*HUPDQ\��&DQDGD��6RXWK�.RUHD��DQG�-DSDQ�DUH�DFWLYHO\�
building smart cities and promoting smart streetlight systems. In Taiwan, cities such as Taipei, 
7DR\XDQ��DQG�.DRKVLXQJ�KDYH�DOUHDG\�LPSOHPHQWHG�VPDUW�VWUHHWOLJKWV�FDSDEOH�RI�ZLUHOHVV�
data transmission, enabling automatic fault detection and shortening repair time to improve 
SXEOLF�VDIHW\��7KHVH�VPDUW�VWUHHWOLJKWV�XVH�����ZDWW�HQHUJ\�VDYLQJ�/('�OLJKWV��LQ�FRQWUDVW�
WR�WUDGLWLRQDO�����ZDWW�EXOEV��DQG�DUH�HTXLSSHG�ZLWK�DGDSWLYH�GLPPLQJ�V\VWHPV�WR�UHGXFH�
electricity costs and carbon emissions.
In addition, lamp posts are integrated with 5G base stations and sensors to expand signal 
FRYHUDJH�DQG�FROOHFW�HQYLURQPHQWDO��WUDIĆF��DQG�ZHDWKHU�GDWD��WKHUHE\�LPSURYLQJ�SXEOLF�
VHUYLFH�FDSDELOLWLHV��6PDUW�VWUHHWOLJKWV�FDQ�DOVR�EH�LQWHJUDWHG�ZLWK�WUDIĆF�VLJQDOV��FRPPXQLW\�
surveillance, and electronic signage to provide real-time information such as weather updates, 
news, and bus schedules. This helps reduce physical space usage and contributes to creating 
a more aesthetic and safer urban environment.

4.1.2 Smart Grid Applications
Vehicle-to-Grid (V2G) Technology

Taipower Partnered with Gogoro to Build the World's First Electric Scooter V2G 
Battery Exchange Station
(QHUJ\�WUDQVLWLRQ��ZRUNLQJ�WR�DFKLHYH�QHW�]HUR�FDUERQ�HPLVVLRQV��DQG�WKH�LQFUHDVLQJO\�ZLGHVSUHDG�
DGRSWLRQ�RI�HOHFWULF�YHKLFOHV�KDYH�DOO�PDNH�WKH�HIIHFWLYH�FRQYHUVLRQ�RI�HOHFWULFLW\�GHPDQG�LQWR�SRZHU�
VXSSO\�D�VLJQLĆFDQW�FKDOOHQJH��,Q�UHVSRQVH��7DLSRZHU�LV�H[SORULQJ�GLYHUVH�SRZHU�VRXUFHV�WKDW�JR�
beyond the conventional paradigm of large-scale power plant construction, while actively developing 
UHQHZDEOH�HQHUJ\��,Q�������7DLSRZHU�SDUWQHUHG�ZLWK�*RJRUR�WR�HVWDEOLVK�WKH�ZRUOG
V�ĆUVW�HOHFWULF�
scooter battery swapping station featuring Vehicle-to-Grid (V2G)  functionality. This pioneering 
LQLWLDWLYH�HQDEOHV�ELGLUHFWLRQDO�SRZHU�ćRZ��VXSSRUWV�WKH�GHYHORSPHQW�RI�GHFHQWUDOL]HG�YLUWXDO�SRZHU�
SODQWV�DQG�QHZ�HOHFWULFLW\�WUDGLQJ�PRGHOV��DQG�HQKDQFHV�JULG�VWDELOLW\��:KLOH�9�*�WHFKQRORJ\�LV�
becoming more mature, its commercial models and infrastructure such as bidirectional chargers are 
VWLOO�XQGHU�GHYHORSPHQW��7DLSRZHU�ZLOO�FRQWLQXH�WR�DGMXVW�LWV�VWUDWHJ\�EDVHG�RQ�WKH�JURZWK�WUHQGV�RI�
electric vehicles and charging infrastructure as well as the extent of support provided by international 
FDUPDNHUV��WR�PD[LPL]H�WKH�VWRUDJH�SRWHQWLDO�RI�(9V�

Smart Grid Index, SGI
7KH�6LQJDSRUHDQ�6PDUW�*ULG�,QGH[��6*,��LV�DQ�LQWHUQDWLRQDO�EHQFKPDUNLQJ�V\VWHP�WKDW�
evaluates smart grid development across power utilities based on seven core dimensions: 
customer empowerment and satisfaction, cybersecurity, green energy, distributed energy 
integration, power reliability, data analytics, and monitoring and control. The evaluation 
FRYHUV�FRPSDQLHV�IURP�WKH�$VLD�3DFLĆF�UHJLRQ��(XURSH��DQG�WKH�$PHULFDV��$IWHU�ULVLQJ�WR��QG�
place in 2021, Taipower retained the 2nd position in both 2022 and 2024. Going forward, 
Taipower will continue to advance smart grid development and participate in international 
EHQFKPDUNLQJ�WR�VWD\�DOLJQHG�ZLWK�JOREDO�VPDUW�HQHUJ\�WUHQGV�

Smart Grid Performance in 2024
Under the Smart Grid Master Plan approved by the Executive Yuan, Taipower is responsible 
IRU�VL[�RI�WKH�VHYHQ�VWUDWHJLF�DUHDV��,Q�������WKH�&RPSDQ\�UHFRUGHG�PDMRU�DFKLHYHPHQWV�LQ�
ĆYH�RI�WKHVH�DUHDV��.H\�SHUIRUPDQFH�KLJKOLJKWV�DUH�DV�IROORZV�

1. Smart Dispatch and Power Generation: Taipower integrated real-time renewable energy 
JHQHUDWLRQ�GDWD�DQG�HVWDEOLVKHG�DQ�LQIRUPDWLRQ�PDQDJHPHQW�SODWIRUP��D�SRZHU�PDUNHW�
WUDGLQJ�SODWIRUP��DQG�D�ELJ�GDWD�PRQLWRULQJ�V\VWHP�IRU�FRDO�ĆUHG�XQLWV��,W�DOVR�LQWURGXFHG
the Distribution-level Renewable Energy Advanced Management System (DREAMS). Real-
WLPH�PRQLWRUDEOH�UHQHZDEOH�FDSDFLW\�UHDFKHG������*:�LQ������

2.Grid Management: Taipower planned, operated, and maintained transmission system 
data, and consolidated information to strengthen asset management for transmission and
GLVWULEXWLRQ�V\VWHPV��,Q�������WKH�DYHUDJH�IDLOXUH�WLPH�RI�WUDQVPLVVLRQ�V\VWHP�HTXLSPHQW
was 0.0 hours per year.

3.Energy Storage Systems: The installed capacity of energy storage systems reached 1,420.3 
0:�LQ������

4.Demand Side Management: Taipower focused its Automated Metering Infrastructure
( AMI)deployment on users with high power-saving potential. By the end of 2024, a cumulative
total of 3.403 million AMI installationshad been completed.

��,QIRUPDWLRQ�DQG�&RPPXQLFDWLRQV�7HFKQRORJ\��,&7��,QIUDVWUXFWXUH��&RPSOHWHG�����NP�RI�
RSWLFDO�FDEOH�GHSOR\PHQW��LQVWDOOHG����VHWV�RI�ĆEHU�RSWLF�FRPPXQLFDWLRQ�V\VWHPV��DQG
SURYLGHG�������FRPPXQLFDWLRQ�FLUFXLWV�

Smart Grid Index (SGI) by 
Singapore Power (SP) Group

2024

2022

2021

Enedis, 98.2

Enedis, 98.2

Enedis, 96.4

UK UKPN/96.4

 Taipower/UKPN, 94.6

Taipower /UKPN/ConEd, 94.6

CitiPower/DEWA/
 State Grid Shanghai, 94.6

ConEd/WPD, 92.9

WPD/Cipower, 92.9

consecutive 
years

No.       

1
2

2

2
3

3

3

1

1

3

�����$VLD�3DFLĆF�3RZHU�$ZDUGV
6PDUW�*ULG�RI�WKH�<HDU�å�7DLZDQ
Integrate distributed energy 
resources to provide ancillary 
services to the power system
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Smart Grid Performance and Targets

Review Item 2024 Target 2024 Performance 2025 Target (Approved by Executive Yuan)

1 Real-Time Monitorable Capacity of Renewables (GW) 9 ����（:LQG�����、6RODU�����） ����

2
Forecast Accuracy for Renewables (Day-ahead 
/ Hour-ahead Error Rate, %)

:LQG�3RZHU ������ ��������� 10/5

Solar 
Photovoltaics

���� 3.59/2.3 10/5

3 Ancillary Service Reserve (MW)

)UHTXHQF\�
Regulation 

Reserve
1,000 1,125 1,300

Real-Time 
Reserve

1,100 1,150 1,100

Supplemental 
Reserve

1,100 ����� 1,100

4 Number of Power Equipment Incidents (Cases/Year) �� 12 15

5
Equivalent Unavailability Factor (EUF) of Coal-Fired Units 
(Equivalent Tube Rupture Downtime Hours) 1.35%（���小hours /unit/year） 0.0% 1.2%（105 hours /unit/year）

6
Average Failure Time of Transmission System Equipment (Hours /
Year) 1.425 0.0 1.42

7
Percentage of Downstream Automated Feeder Outages Restored 
within 5 Minutes (%) ��� ����� ���

8 Installed Capacity of Energy Storage Systems (MW) ��� 1,420.3 590

9 AMI Smart Meter Infrastructure (Cumulative Households) 3 million 3.403 million 350 million

10 Time to Make AMI User Electricity Data Available Online 5 hours 4 hours 4 hours (2 hours for TOU users)

11 Demand Response Participation (GW) ���� 3.4 ���

12 Backbone/Regional Optical Fiber Bandwidth (Gbps) Regional::10 Gbps 
Optimization

Procurement for Next-Gen OTN system 
SXEOLVKHG������������å�����������  Regional: 10 Gbps (Completed 2023)

13 IDS Cybersecurity Deployment One regional distribution 
dispatch center completed

 �����VLWHV�GHSOR\HG�DQG�LQWHJUDWHG�LQWR�62&�
 2. procurement for 11 more underway

All 32 dispatch centers completed

14 Smart Grid Output Value (Industrial Development Bureau) $FFXPXODWHG�17������ELOOLRQ�
(NT$ 40.3 billion annually)

$FFXPXODWHG�17��������ELOOLRQ��17����
billion annually)

Accumulated NT$400 billion (NT$43 
billion annually) 
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