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Figure 184: Smart household appliance control and status display screen

Figure 185: Smart household appliance scheduling and user interface
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III. The Development of Smart Grid Industry
in Taiwan

i. The Current Status of Smart Grid Industry in
Taiwan

Driven by Smart Grid Focus Center of Phase | and Il of the National Energy Program (NEP-I,
I), TSGIA statistics indicated that total sales of smart grid products grew from NT$2.109 billion
in 2009 to NT$16.951 billion in 2014. Total sales of smart grid-related products are growing at
a CAGR of 51.72%. In 2011, weaker-than-expected global economic performance meant there
was a decline in export sales for the overseas market.

In 2012 and 2013, the growth in domestic output was also below expectations mainly due to
the domestic market being dependent on TaiPower investments. TaiPower's "2012 - 2016 Business
Improvement Goals", however, focused on business improvements to lower costs and increase
income by increasing its purchase of coal, reducing or deferring investment projects, and making
improvements on its fuel and material inventory levels. Among reduced or deferred investments
projects, the amount of reduced or deferred investments in power transmission projects increased
from NT$3.9 billion in 2011 to NT$19.4 billion in 2012, and NT$21.8 billion in 2013. Domestic
sales of "Advanced Metering Infrastructure System", "Advanced Distribution Feeder Automation
System", and "Smart Transmission System" were reduced as a result. The only exception was
"Micro Grid System", which saw growth in domestic sales due to government policy to increase the
ratio of renewable energy. In overseas sales, local companies all recognized that related domestic
investments will continue to decrease in the short-term, so most of them are now actively exploring
overseas markets. Effective overseas expansion is expected to led to a significant jump in export
sales. Generally speaking, domestic and overseas markets have grown steadily over the last six
years as shown in Table 9, Figure 186, and Figure 187.

Table 9: Total Sales of Smart Grid Products (Unit: NT$1 billion)

Domestic | Export Ratio of Ratio of Growth | Compound
sales sales domestic sales export sales Total rate grgvr\]/?# ?;te

2009 $1.498 $0.610 71.07% 28.93% $2.109 -
2010 $2.818 $2.691 51.15% 48.85% $5.509 | 161.25%
20M $5.295 $2.981 63.98% 36.02% $8.276 | 50.23% 5172%
2012 $8.289 $4.332 65.68% 34.32% $12.621 | 52.50%
2013 $7.911 $5.855 57.47% 42.53% $13.766 | 9.08%
2014 $9.122 $7.829 53.82% 46.18% $16.951 | 23.14%
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Figure 186: Trend in Total Sales of Smart Grid Products from 2009 to 2014 (Unit: NT$1 billion)
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Industry surveys conducted between 2013 and 2014 also examined sales in the six major
equipment categories of "AMI System", "Advanced Distribution Feeder Automation System",
"Smart Home and Building", "Micro Grid System", "Smart Transmission System", and "Energy
Storage System". The results showed a large increase in sales for three equipment categories,
they are "AMI System", "Smart Home and Building" and "Micro Grid System" with a CAGR of at
least 100%. "Smart Home and Building" sales grew at the fastest rate as shown in Table 10.

In 2009 and 2010, "Advanced Distribution Feeder Automation System" accounted for the
majority of smart grid related product sales at 87.52% and 57.85%, respectively; the second
highest was "Micro Grid System", which accounted for 11.04% in 2009 and 40.81% in 2010.
In 2011 and 2012, "Smart Transmission System" products accounted for the largest share of
sales; this was followed by "Advanced Distribution Feeder Automation System" and "Micro
Grid System". In 2013 and 2014, "Micro Grid System" accounted for the largest share of sales
at 38.99% and 43.77%, respectively; this was followed by "Smart Transmission System" with
30.44% in 2013 and 25.94% in 2014. Additionally, vendors also began making equipment sales
for "Energy Storage System" as shown in Figure 188.

Table 10: Sales of the Six Major Categories of Smart Grid Related Products from 2009 to 2014
(Unit: NT$1 billion)

Advanc_ed
Séllﬂelm zllsztéfg (;I_ron Hosnr_:aa.];t nd Mé(;r:tfr;id Tra nS snr;?:sion SEtr(])?;%}é Total

utomation Building System System

System
2009 $0.029 $1.845 $0.002 $0.233 - - $2.109
2010 $0.064 $3.183 $0.010 $2.245 - - $5.502
2011 $0.329 $2.370 $0.029 $2.384 $3.163 - $8.276
2012 $0.649 $3.501 $0.187 $2.858 $5.425 - $12.621
2013 $1.309 $2.634 $0.224 $5.367 $4.191 $0.042 | $13.766
2014 $1.566 $3.238 $0.289 $7.420 $4.397 $0.042 | $16.951
CAGR | 122.49% 11.90% 186.31% 99.83% 11.60% 0.00% 51.72%
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Figure 188: Total Sales of the Six Categories of Smart Grid Related Products from 2009 to 2014
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Main types of exported equipment include distribution switchgear, collector, transformer
remote monitoring module, raw materials for smart appliance products, switches, embedded
computers, indoor displays, converters, meter inspection equipment, and active power filters.
In recent years, export markets for domestic smart grid related products include China, India,
Japan, South Korea, Russia, Southeast Asia, Eastern Europe (Ukraine, Czech Republic,
Poland), Western Europe (UK, Germany, France), Southern Europe (ltaly, Spain), Northern
Europe (Finland), United States, Mexico, Canada, Brazil, South Africa, Australia, Brazil, and
Iran, as shown in Figure 189. Vendors will continue to develop other overseas markets in
Central Asia, North America, and Qatar in the future. Between 2012 and 2013, local companies
commercialized FACTS and energy storage systems for smart transmission systems and began
offering related equipment for export; these new domains are expected to give an additional
boost to the domestic smart grid industry.
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Figure 189: Export Markets for Smart Grid Related Products
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Table 11 : Domestic and export sales of smart grid products in 2013 and 2014

(Unit: NT$1 billion)

Sales Amount Total
Domestic sales $1.238
2013 $1.309
Export sales $0.071
AMI System equipment
Domestic sales $1.481
2014 $1.566
Export sales $0.085
Domestic sales $1.064
2013 $2.634
Advanced Distribution Export sales $1.570
Feeder Automation System Domestic sales $1.251
2014 $3.238
Export sales $1.987
Domestic sales $0.094
2013 $0.224
Export sales $0.129
Smart Home and Building
Domestic sales $0.133
2014 $0.289
Export sales $0.155
Domestic sales $1.422
2013 $5.367
Export sales $3.945
Micro Grid System
Domestic sales $2.060
2014 $7.420
Export sales $5.360
Domestic sales $4.057
2013 $4.191
Export sales $0.134
Smart Transmission System
Domestic sales $4.161
2014 $4.397
Export sales $0.236
Domestic sales $0.036
2013 $0.042
Export sales $0.006
Energy Storage System
Domestic sales $0.036
2014 $0.042
Export sales $0.006
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In terms of production sites, local factories involving in the domestic smart grid industry

are mainly located in New Taipei City, Taipei City, Taoyuan City, Hsinchu District, Tainan City,
and Pingtung County. Main production sites located overseas include Italy (Milan), France,
Switzerland, Germany, United States, and China (Guangdong Province, Jiangsu Province,
Wuhan) as shown in Figure 190.
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New Taipei/Taipei: Tatung, ADX,
AcBel Polytech, Highly Electronic,

MOXA, Mid Way Electronics, DAS
Technology, Billion

Taoyuan: Tatung, Grididea,
Pacific Electric Wire &
able, CHEM, Delta,

al

Hsinchu: Megawin,
Shihlin Electric, Arch

Pingtung: Ablerex

Figure 190: Domestic production sites of smart grid related products
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ii. Commercialization of Taiwan's Innovative Smart

Grid Technologies

A total of NT$207 million, NT$314 million, NT$567 million, and NT$630 million were
invested in the research and development of smart grid related products in 2009, 2010, 2011,
and 2012, respectively; a total of NT$609 million was invested in smart grid related products
in 2013, increasing to NT$724 million in 2014. The compound growth rate of smart grid related
products is 28.46% from 2009 to 2014. R&D expenditures from 2009 to 2014 are shown in

Table 12.
Table 12 : Domestic R&D expenditures on smart grid related products from 2009 to 2014
2009 2010 2011 2012 2013 2014
R&D expenditures (Unit: NT$1 billion) $0.207 | $0.314 | $0.567 | $0.630 | $0.609 | $0.724
Growth rate - 51.19% | 80.73% | 11.24% | -3.3% | 18.88%
Compound annual growth rate 28.46%

The commercialization of innovative smart grid technologies in Taiwan complemented
the promotion of the National Energy Program - Smart Grid Focus Center. Many technologies
including smart metering, advanced distribution feeder automation, micro grids, and virtual
power plants are now in their commercialization phase.

(1) Smart meter technology:

Seven vendors have already received technology transfer for the smart meter

solution: Tatung, AcBel, Delta Electronics, Delta Networks, MOXA, CHEM, and Billion.
Product development for high-voltage AMI system is completed and deployed for use
by 23,000 high-voltage customers, and the experimental roll-out of the low-voltage AMI
system to 11,000 customers has been completed. Vendors are now promoting their
products to the international market, for example, Tatung has secured an order for 5,000
meters from TEPCO.

(2) Power Distribution Feeder Automation:

[-Shou University has partnered with Allis, Connet, Tatung, HCE, and Fortune
on the development of smart distribution network monitoring stations and intelligent
terminal units; these have been applied at TaiPower's ADAS demonstration site and
the construction of TaiPower's systems to validate smart distribution technologies.
Another partnership with Tatung and Ablerex is in progress for the development of
smart converter monitoring system, which is being used on TaiPower's systems for
the validation and introduction of high-penetration renewable energy interconnection
technologies.

(3) Micro Grid Technology:

INER and ITRI have separate joint projects with CHEM, Tatung, Ablerex, and
Connet to develop micro grid technologies that can be interconnected with solar
photovoltaic, energy storage, fuel cells, and variable-speed diesel generators. The
development, testing, and commercialization of 50 kW and higher bi-directional
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converters and power management systems required by the system are complete;
they are now being implemented in Pingtung, Penghu's Dongji Island, Myanmar, and
Indonesia.

(4) Virtual Power Plant Technology:

TaiPower's Research Institute Shulin District; it has also collaborated with Tatung
to use its smart appliances as the basis for developing virtual power plant technology
and energy management systems for customer integration of renewable energy, smart
appliances, and energy storage systems that conform with international automated
demand response standards. The system was installed at Tatung in 2015, and was
transferred at a later time to the VTT Oulu Research Center in Finland for demonstration
purposes.

The output of Taiwan's smart grid industry is projected to grow at a compound annual
growth rate (CAGR) between 10% to 15% in the future. Smart grid related products in Taiwan
are seeing a growth in demand from overseas markets. The support of Phase 2 Smart Grid
Master Project should see the industry grow at an average rate of 20% per year between 2015
and 2019. The industry is projected to be worth NT$54.27 billion by 2020 as shown in Table 13
and Figure 191.

Table 13 : Five-year forecast and current output of Taiwan's smart grid industry
(Unit: NT$1 billion)

2012 2013 2014 2015 2016 2017 2018 2019 2020

E'f)tLTpal}ted - $15.15 | $18.17 | $21.81 | $26.17 | $31.41 | $37.69 | $45.22 | $54.27
Actual
output | 51262 | $13.77 | $16.95 - - - - - -

Note: (1) Annual growth rate is 20%; (2) Estimated output is based on the total sales from 2012

Unit: NTS1 billion
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Figure 191: Five-year forecast and actual output of Taiwan's smart grid industry
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