II.

BACKGROUND: CHINA’S POWER SECTOR, SMART GRID STRATEGY AND INVESTMENT CLIMATE

A.

China’s Power Sector

China's power industry, boosted by the accelerated process of industrialization has experienced a
boom like no other in the electricity industry’s history. By the end of 2011 the total installed capacity
reached 1,040 GW compared to 713 GW in 2007. Installed capacity is expected to grow, reaching
1600 GW in 2020, to meet rising demand, particularly from demand centers in the East and South of
the country. Investment in hydropower, wind power, solar power and nuclear power is increasing.
However, investment in coal-fired power generation grows fast enough to keep pace and not lose its
(more than) two-thirds’ share of the total.
1.

Sector Organization

In 2002, major reforms were undertaken in the vertically integrated, monopolistic, publicly-owned
power sector. The Government of the People’s Republic of China (GoPRC) reorganized the monopoly
State Power Corporation (SPC) into separate generation, transmission, and distribution/
commercialization business units. The outcome of the reform was dominance in the electricity
generation sub-sector by five state-owned holding companies, namely: China Huaneng Group, China
Datang Group, China Huadian, Guodian Power, and China Power Investment. These companies
generate about half of China’s electricity. The remaining electricity supply is mostly generated by
independent power producers (IPPs), sometimes formed through partnerships with the private
affiliates of the state-owned power sector enterprises. The holding groups’ associated regional and
provincial subsidiaries are shown in Table 1. Although this reorganization and other deregulation
and reform efforts opened China’s electricity sector to foreign investment and market competition, it
is limited, and primarily exists in the generating sub-sector.
The State Grid Corporation of China (SGCC) and the China Southern Grid Company (CSG) are large
state-owned enterprises established in 2002 when the SPC divested the transmission and
distribution assets of the power sector. Combined, these two companies own and are responsible
for virtually all of the transmission and distribution assets in China, operating them directly and
through subsidiaries and affiliated companies. Thus, they have a basically comprehensive monopoly
in the transmission and distribution sub-sectors. SGCC is actually the largest transmission and
distribution company in the world.

The National Development and Reform Commission (NDRC) is “a macroeconomic management
agency” under the State Council, integrally involved with economic reforms and restructuring in
China. Established in 2003 (from a predecessor agency), NRDC studies and formulates policies for
economic and social development, as well as plans for the development of the energy sector.
Furthermore, the NRDC also is responsible for setting prices or price caps for electricity in bulk
power and retail markets, i.e., for SGCC and CSG. NDRC can also limit the profit margin of generators.
Regarding fuel for electricity, the NDRC calculates the prices for coal sold to power generators at
certain levels of supply. Although generally power generators negotiate directly with coal
companies for long-term fuel contracts, rising power demand and higher coal costs in recent years
have led to power shortages and higher costs for generators. Coal prices collapsed in 2009, which
led the NDRC to make changes in its pricing system as well as allowing power producers and bulk
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power end-users such as industrial consumers to directly negotiate with each other. In late 2009,
China increased electricity prices for end-users in all non-residential sectors by $0.04/kWh. In June
2010, the power tariff was increased for energy intensive industries by 50 to 100 percent in order to
achieve energy efficiency goals for the year. 1

The power sector’s regulatory agency, the State Electricity Regulatory Commission (SERC), was
established in 2002. SERC has overall responsibility for the regulation of the sector. It is tasked with
promoting investment and competition in the sector aimed ultimately at reducing power shortages
that affect China’s economy and productivity.
Table 1. Regional Power Companies and Provincial Electric Power Companies
Regional Power Company
Subsidary Provincial Power Company
North China Power Grid Company, Ltd.
Beijing Electric Power Company
Tianjin Electric Power Company
Hebei Electric Power Company
Shanxi Electric Power Company
Shandong Electric Power Company
East China Power Grid Company, Ltd.
Shanghai Electric Power Company
Zhejiang Electric Power Company
Jiangsu Electric Power Company
Anhui Electric Power Company
Fujian Electric Power Company
Central China Power Grid Company, Ltd.
Hubei Electric Power Company
Hunan Electric Power Company
Henan Electric Power Company
Jiangxi Electric Power Company
Sichuan Electric Power Company
Chongqing Electric Power Company
Northeast China Power Grid Company,
Liaoning Electric Power Company
Ltd.
Jilin Electric Power Company
Heilongjiang Electric Power Company
East Inner Mongolia Electric Power Company
Northwest China Power Grid Company,
Shaanxi Electric Power Company
Ltd.
Gansu Electric Power Company
Qinghai Electric Power
Ningxia Electric Power
Xinjiang Electric Power
Tibet Electric Power Company
Source: ZPryme.com

1
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Section II-Briefing Book (US version) p. 2

2. Generation Mix

In 2009, the total electricity generation capacity in China amounted to 874 GW, of which thermal
power supply accounts for 74.6%, hydro for 22.5% and (grid connected) wind for 1.8% 2. Coal is the
dominant source of electricity supply, representing roughly 80% of the supply and more than 70%
of the capacity. But China has ambitions to rapidly increase the share of electricity generated from
non‐fossil fuel sources.

Figure 1. Electricity Generation Capacity and Production in China, 2009.
Source: China Energy Commission, 2010.

a. Conventional Thermal
Because of the large amount of reserves, coal will continue to dominate the fuel feedstock for the
power capacity and generation even as other cleaner fuels increase market share. The GoPRC is
looking to shut down or modernize many small and inefficient power plants in favor of mediumsized (300 to 600 MW) and large (1000 MW and up) units. In its twelfth five-year plan, covering the
period 2011-2015, China anticipates increasing the share of natural gas and other cleaner
technologies in the country’s energy mix and closing several smaller coal-fired plants that were less
efficient and heavy polluters. The National Energy Administration (NEA) announced that the
government had met its annual target to remove 10 GW of coal-fired generation from small capacity
generators in 2010 and expects another 8 GW of coal generation will be removed in 2011.

Natural gas currently plays a small role in the power generation mix (currently 5 percent of installed
capacity and 2 percent in net generation). However, the government plans to invest in more gasfired power plants as a growing marginal fuel source. Gas prices declined in 2010, and China is able
to source the fuel from growing domestic sources as well as growing import alternatives, though
coal still remains the less expensive feedstock. There are several examples of China’s effort to bring
new combined cycle units online, some in conjunction with new LNG terminals such as those in the
Guangdong and Shanghai. Also, there are several coal-fired and oil-fired power plants that are being
converted to run on natural gas in Guangdong. In May 2010, Huaneng Power International, China’s
2

Kat CHEUNG, OECD/IEA Report Integration of Renewables: status and challenges in China (2011).
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largest listed electricity generation company, signed strategic agreements with CNOOC to explore
opportunities for gas-to-power projects in the coastal areas near regasification terminals, and the
company announced plans to spend over US$14 billion on coal, gas, and power generation
development in the western Xinjiang region.
b.

Hydropower

In 2009, China was the world’s largest producer of hydroelectric power. With 197 GW of installed
generating capacity, China generated 549 billion kWh of electricity from hydroelectric sources.
These figures are likely to increase given the number of large-scale hydroelectric projects planned or
under construction in China, and the government’s State Energy Bureau announced plans to increase
hydro capacity to 380 GW by 2020.

As China's potential hydropower capacity (estimates range up to 600 GW, but currently the
technically exploitable and economically feasible capacity is around 400 GW) is only about 25-30%
utilized, there remains much space for further hydropower development. Most of China's
hydropower stations are located in Central and Southwestern China, in particular in Sichuan and
Yunnan provinces, where two thirds of China's untapped hydro capacity is located. The West-to-East
Transmission program, which is a key component of China’s long-term energy strategy, plans to
have a grid of ultra-high voltage direct current (UHVDC) transmission lines carry bulk loads from 13
designated hydropower bases in Southwest and Western China over several thousand kilometers to
the electricity-hungry coastal provinces. These hydropower bases hold 69% of China’s total
exploitable capacity and as of 2008, about 180 middle and large-scale dams are currently under
construction there.
Hydropower in China has been touted as a renewable and clean energy source, but large dams, such
as the Three Gorges Dam or the Xiluodu dam on the lower Jinsha River, have had significant
environmental impacts on the areas surrounding dam reservoirs. There has been growing media
and NGO attention on the ecological and social impacts of hydropower and efforts in the central
government in recent years to improve the regulatory framework of hydropower development and
protect the interests of displaced locals.
c. Nuclear

Currently the nuclear installed capacity accounts of about 11.7 GW. Mainland China has 14 nuclear
power reactors in operation and more than 25 under construction. Government targets for nuclear
power had been generally increasing up until the accident at Fukushima. As of June 2010, official
installed nuclear capacity projections were 70-80 GW by 2020, 200 GW by 2030 and 400-500 GW by
2050. Following the accident and consequent pause in approvals for new plants, the target is now
more like 60-70 GW by 2020. China National Nuclear Corporation (CNNC) plans to invest CNY 800
billion ($120 billion) into nuclear energy projects by 2020. Total investment in nuclear power
plants, in which CNNC will hold controlling stakes, will reach CNY 500 billion ($75 billion) by 2015.
EIA forecasts that China will increase its nuclear generation to about 598 billion kWh by 2035,
growing at an annual rate of 8.4 percent. The Westinghouse AP1000 model looks to be the main
basis of technology development in the immediate future.
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d. Renewable Energy
China's wind power industry has developed fast in recent years. In 2010, China became the country
with the most installed wind-power capacity, supplanting the United States. China's cumulative
installed wind-power capacity reached 62 GW in 2011.

Figure 2. Wind power installed capacity in China, 2002-2011. 3

At the end of 2010, there was less than 1 GW of installed solar capacity in China, but this grew to
roughly 2 GW by end of 2011. China aims to have 15 GW of installed solar generating capacity by
2015. China introduced its first unified national feed-in tariff for solar energy in August 2011,
guaranteeing a price significantly higher for solar power than was previously being paid by various
state agencies.

3

SGT Research Report, Embarrassment of China’s Wind Power (March 2012).
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In January 2011, First Solar Inc., a U.S.-based renewable energy company, signed a memorandum of
understanding (MOU) with China Guangdong Nuclear Solar Energy Development Co., Ltd (CGN
SEDC) to jointly develop the world's largest solar power plant: a 2,000-MW solar power plant with
its partners in Ordos, Inner Mongolia.
A recent national wind resources survey conducted by the China Meteorological Administration
(CMA) estimated 2380 GW of onshore and 200 GW of offshore potential – i.e., around 100 times the
current installed capacity. The survey confirms the likely continuing trend to concentrate future
mega-wind farms in northern China. NEA’s recently updated national renewable energy targets
increased the target of 30 GW announced in 2005 to 150 GW of installed wind capacity in 2020, and
20 GW of solar. This would require an average increase of 12.5 GW in wind energy and around 2
MW of solar each year to 2020. China’s State Council is considering a 5-trillion-yuan ($758 billion)
emerging energy industrial development plan. If approved, some 1.5 trillion yuan ($227 billion) of
the total would be expected to flow to wind-power investments.

Figure 3. Current installed wind capacity by province 2009 (MW). Source: CWEA, 2010.

In China, long‐distance power transmission is often cited as an important factor in power sector
decision making by the government. Of particular concern is that the concentration of wind farms
build‐out in the north and northeast (where the wind resources are among the richest) is a great
distance from main demand centers in the south and east. For power system operators, the
challenge of integrating a rapidly increasing penetration of variable renewables is imminent.
Regional grid companies currently apply a three‐step approach to electricity from variable sources.
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First, they try to accommodate the variable supply. If accommodation cannot be easily managed,
they will instead curtail the surplus. The third option of transmitting the surplus to neighboring
power systems is severely restricted due to a lack of inter‐regional grid connections.

China is taking steps to promote a new approach in which greater effort is made to accommodate
and transmit more renewable electricity, before curtailing it. Recent expansion of long‐distance,
cross‐regional power transmission is definitely part of the strategy, but the Chinese government is
also taking actions in other areas. More flexibility is being built into its power generation portfolio.
Measures are being taken to promote a more interactive demand response. Targeted policy making
and technical standards setting are helping to provide the right signals to stakeholders. All these
increase the potential of China’s capacity to accommodate a higher penetration of variable
renewables.
3. Regional Electricity Transmission

China’s current grid system is fragmented into six regional power grid clusters, all of which operate
rather independently (Figure 5). The SGCC manages four of the clusters (the East, Central,
Northwest, Northeast grids) as well as part of the North grid (specifically the eastern part of the
Inner Mongolia grid). The western part of the Inner Mongolia grid is managed by an independent
company. The South grid is managed by CSG. Inter‐regional interconnections are weak.
Cross‐regional trade of electricity amounted to 158 TWh in 2009, representing only 4% of the total
electricity production. 4

Table 2. SGCC Key Performance Metrics 2006-2011. 5

Utility Metric
Number of customers served
Smart meters installed
Electricity sales
Revenue
Total assets
Investment in power grid construction
Centralized tendering volume
Market share
Peak load in the service area
Length of transmission line [110 (66) kV and above]
Transforming capacity [110 (66) kV and above]
Line loss
Total on-grid electricity in the service areas
Connected capacity from renewable energy generator units
On-grid power from renewable energy generator units

Unit
2006
million
145
million
n/a
TWh
1,710
billion USD
$135
billion USD
$192
billion USD
$28
billion USD
$19
%
87.1
MW 306,516
km 413,219
MVA 1,137,790
%
6.40
TWh
1,840
MW
2,285
TWh
3.4

2007

2008
2009
2010
2011
CAGR
170
181
244
258
286 14.6%
n/a
n/a
2.2
33
36
n/a
1,974
2,124
2,275
2,689
3,093 12.6%
$160
$180
$199
$242
$265
14.4%
$215
$260
$291
$329
$349
12.7%
$34
$39
$48
$42
$48
11.3%
$26
$30
$29
$28
$37
14.2%
88.1
90
90.7
93.7
95.6
n/a
342,755 370,224 424,900 484,100
535,460 11.8%
457,104 496,332 561,456 618,837
655,131
9.7%
1,342,700 1,601,420 1,886,540 2,131,930 2,391,620 16.0%
6.29
6.10
6.12
5.98
6.53
n/a
2,540
2,280
2,430
2,880
3,240 12.0%
4,076
8,030
14,308
25,530
40,030 77.3%
6.2
14.6
27.4
49.2
115.4 102.7%

Source: SGCC Corporate Social Responsibility Report, 2011.

The lack of a unified national grid system hampers the efficiency of power generation nationwide
and heightens the risk of localized shortages. Even within these grids, transmission capacity is
limited. Many towns and enterprises rely on local off-grid generating plants. More importantly,
inter-connections between the grids are weak and long distance transmission capacity is small.
Kat CHEUNG, OECD/IEA Report Integration of Renewables: status and challenges in China (2011).
Zpryme, China: State Grid Corporation of China Profile,
http://en.calameo.com/read/000414633681a29c0e11b (March 2012)
4
5

Section II-Briefing Book (US version) p. 7

Northern areas experience shortages in winter due to increased heating demand and problems with
coal deliveries. Eastern and southern areas are prone to shortages in late spring/early summer as
temperatures and air conditioning demand rise, while reservoir levels and hydro output fall until the
arrival of the summer rains in July and August. Guangdong and other southern provinces import
substantial quantities of expensive fuel oil and diesel to run additional generation capacity to cope
with the resulting power gap.

Figure 4. Regional Power Grid Clusters in China. 6

The GoPRC has made the creation of a unified national grid system a top economic priority to
improve the efficiency of the whole power system and reduce the risk of localized energy shortages.

6

Wang, Z., Market potential and technology transfer, NDRC Energy Research Institute, November 2009.
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Table 3. Power Transmission in China: Planned, Under Construction or Operating

SGCC, together with the CSG, has launched an extensive expansion of transmission grids nationwide.
In January 2009, they put into commercial operation a 1 000‐kV UHV AC power line (Shanxi –
Hubei); in June 2009, they added a 800‐kV DC line (Yunan – Guangdong). SGCC started three new
UHV AC power lines in 2009 connecting Xi’men and Nanjing, Sichuan and Shanghai, and western
Inner Mongolia and Shangdong. These lines will form the backbone “three horizontal, three vertical”
UHV AC transmission lines, which should be constructed by 2015 according to the SGCC. In 2009,
2078 km of UHV transmission lines were added and state investment in the power transmission
system exceeded that of new plant construction for the first time, at RMB 371 billion ($ 55 billion) –
some 50.9% of the RMB 756 billion ($ 112 billion) total investment in the power sector. Of the RMB
371 billion, RMB 18.8 billion ($ 2.8 billion) is invested in UHV transmission power lines. 7

The International Energy Administration estimates that China will need to invest $2.765 trillion over
the next 20 years in power generation and distribution in order to efficiently meet the energy
demand of its country – with roughly 40% of that amount earmarked for transmission and
distribution.
B.

China’s Smart Grid Strategy

1. China’s Twelfth Five-Year Plan

The Chinese government’s Five-Year Plans for National Economic and Social Development are an
important tool used by government to achieve development objectives by providing guidelines,
policy frameworks, and goals related to social and economic growth and industrial planning in key
sectors, including energy.
The Twelfth Five-Year Plan (12th 5YP), covering the 2011-2015 period, emphasizes the need for
expanded use of clean energy sources as an important step to ensuring sustainable growth of the
nation. The plan is designed to rein in economic growth to some degree, make further efforts to
7

Kat CHEUNG, OECD/IEA Report, Integration of Renewables: Status and Challenges in China (2011).
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restructure the economy, and pay prominent attention to the issues of environment and climate
change.
Key macroeconomic objectives that will directly impinge on the environmental agenda include:
•

•
•

GDP growth: average 7% per annum;

Increased service sector growth: value-added of service sector to increase to 47% of GDP
(4% increase over 2010); and
Urbanization: urbanization rate to reach 51.5% by 2015, an increase of 4%.

The main objectives of direct environmental consequence include:
•

•
•
•
•
•

Decrease SO2 and chemical oxygen demand by 8% by 2015;

Commence regulating emissions of two new key pollutants—nitrogen oxides in air and
ammonia nitrogen in water—and reduce emissions by 10% by 2015;
Decrease energy intensity of the overall economy by 16% by 2015;

Decrease carbon intensity of the overall economy by 17% by 2015;

Increase non-fossil energy as a proportion of primary energy (currently 8.9%) to 11.4%; and
Decrease water intensity of the overall economy by 30%. 8

(Source: 2011 ADB Report: Environmentally Sustainable Development in the People’s Republic of China)

To attain the national goals for sustainable production and use of energy, the 12th 5YP calls for
increased deployment of renewable energy, expansion of the smart grid and development of China’s
electric vehicle industry.
2. Increased Deployment of Renewables

Acting on the 12th 5YP, SGCC identified the following ten measures to better integrate renewables:
•

•

Accelerate the ultra-high-voltage and interconnection-level transmission planning
and construction

Accelerate building the North China, East China and Central China ultra-high-voltage
synchronized grid and realize the optimal utilization of wind power on a national level.
Accelerate the construction of robust smart grid

Integrate and apply smart transformers, smart coordinating control techniques and other
wind power interconnection techniques. Realize wind power interconnection smart optimal
operations. Develop wind power forecasting and operation and control pilots. Fully design
the electric vehicle charging service network, support the development of electric vehicles
and increase the utilization of wind power development.

Qingfeng Zhang, et.al., ADB Report, Environmentally Sustainable Development in the People’s Republic of China:
Visions for the Future and the Role of the Asian Development Bank (2011).

8
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•

Accelerate the construction of pumped storage hydro

•

Accelerate the preparation stage of pumped storage hydro, start constructing Hebei
Fengning and other pumped storage hydro stations, satisfy the peaking capacity requirement
and increase the utilization of wind power.

•

For the wind power projects already listed in the national development plan, initialize in
advance and speed up the preparation work for related transmission projects. Try to get the
approvals ASAP, and create the conditions for interconnection.

•

Fully utilize Zhang Bei wind power pilot and mobile testing capabilities. Fully initialize wind
power interconnection monitoring and approval. Improve on wind power manufacturing
capability and make sure the grid is operated reliably.

•

Fully implement wind power forecasting and wind farm operation and control systems.
Optimize grid operations and day-ahead unit commitment. Meanwhile, realize the longerterm unit commitment and maintenance schedules. Increase the utilization of wind power.

•

Centered around large-scale wind power penetration, further the coordination of the
development between wind power and grid, between wind power and peaking capability on
the system, wind power market adoption and so on. Further investigate related polices and
advance wind power research.

•

Ultra-high voltage (UHV) AC/DC transmission, high-voltage (HV) DC, wind power
forecasting, wind farm operations and control, distributed micro-grid interconnection, and
energy storage and application.

•

Collect and update the information on wind power planning, preparation, construction,
interconnection and operations. Periodically publish and provide the latest information to
the government and power industry.

Strengthen the preparation work for wind power transmission

Strengthen wind power interconnection and monitoring

Strengthen prioritized wind power scheduling

Further investigate wind power development issues

Further investigate the key techniques of wind power development

Establish a wind power information statistical analysis information clearinghouse

Establish an international collaboration and information exchange platform

Learn and introduce the advanced technology and management practice from overseas, and
improve on [domestic] innovation capability for wind power development, contribute to the
mid-term and long-term goal of sustainable energy development in China. Meanwhile,
introduce the wind power development to the world and showcase [Chinese] experience in
large-scale wind power interconnection.
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Though China has the world’s fastest‐developing wind power sector and the largest installed wind
capacity worldwide, the large scale integration of wind power in the Chinese grid has exposed
several problems. In looking at data concerning 2010 wind development, it is easy to see that only
66% of installed wind capacity has been grid-connected. SGCC is working quickly to resolve this
problem and improve its grid connection process. In addition, there have been a number of power
security issues resulting from wind farms unexpectedly tripping off the grid. During the first half of
2011, China experienced over 35 wind power-derived fault events. The six largest events amounted
to 3848 turbines dropping off the grid. On April 17th, for example, 702 wind turbines dropped off
the grid in Gansu and 644 wind turbines dropped off the grid in Hebei. SGT Research reported that
these events caused hundreds of megawatts of generation to suddenly drop off the grid and
threatened the stability of the national power system. The lack of low voltage ride-through (LVRT)
capability for most grid-connected turbines in China has been cited as the primary cause of these
events.

The nature of wind power production has increasingly frustrated power producers and grid
operators. In general, wind produces power countercyclical to load – it produces best at night when
power demand is low. Because the Chinese grid features primarily large coal-fired power plants that
have high base load outputs, the combination of peaking wind farms and base load coal-fired power
plants leads to an excess of generation at night causing grid operators to curtail wind power. This
problem is especially significant in regions that rely heavily on nuclear and cogeneration plants,
which have a base load output even higher than coal-fired plants. In addition, thermal power plants
operating near minimum load have very poor ramping capabilities and struggle to counteract wind’s
variable output. This exacerbates power quality issues. Without a means to shift power generated at
night to peak load times (via energy storage) and enable demand response (via electric vehicles,
smart grid technology, and price signals to consumers) these problems will likely worsen.

According to China Wind Energy Development Roadmap 2050, 2.76 terawatt hours (TWh) of wind
electricity were curtailed from January to June 2010, of which 1.58 TWh were from north China and
1.06 TWh from northeastern China. On February 29, 2012, NEA issued “Wind Power Forecasting
and Grid Coordinated Operation Implementing Regulations,” and pointed out that the grid operator
should fully utilize the wind power prediction results, comprehensively consider the system loading
forecasting in order to combine with the grid and wind farm operating conditions to ensure that the
maximum amount of wind power is consumed.

To address problems such as those described above, China’s regulatory bodies have been
undertaking several measures. For example, SERC carried out national wind farm inspections to
help guide regulation policy. The NEA then issued “Interim Wind Power Forecasting Measures.”
According to this policy, all grid connected wind farms must install wind power forecasting systems
and regularly submit reports to the appropriate dispatch authority by January 1. The NEA also
issued the “Large-scale Wind Power Technical Specifications and Standards,” which contains 18 new
wind farm standards, mainly to cover large-scale wind farm development, off-shore wind
development, wind turbine status monitoring, power quality, and wind turbine and related
equipment manufacturing. More specifically, these standards put penalties in place for wind farms
that drop off the grid as well as extend forecasting guidelines from 48 to 72 hours.
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According to the NEA’s Deputy Director Liu Qi, changes to China’s “Renewable Energy Law” intend to
force grid operators to change their practices in order to better utilize power generated from wind
farms. Such a policy would implore grid operators to find new ways to speed up their grid
connection process and minimize wind power curtailment. It should also serve to boost revenues
for wind farm operators.
Recent difficulties with China’s wind industry places greater national importance on accelerating the
pace of implementing smart grid technology and electric vehicles.
3. China’s Plan for Strong and Smart Grid

In March 2010, Premier Wen Jiabao addressed the National People’s Congress and outlined a plan to
build a “unified strong and smart grid” system nationwide by 2020. SGCC defined a three-stage plan
for implementing the construction of a strong and smart grid, following the principle of “overall
planning unified standards, pilot project first, comprehensive progress.” 9

Figure 5. Three-Stage Development of Strong and Smart Grid

The first stage had a total investment of $77.8 billion, which included a $9.2 billion investment in
Smart Grid technology.

The second stage is focused on the construction of a reliable nationwide transmission grid, including
operational Smart Grid management systems, widespread deployment of smart meters, and enough
EV charging stations to accommodate the use of EVs. This stage is expected to invest $282.9 billion,
with $45.8 billion of these funds dedicated to Smart Grid technology.
State Grid Corporation of China, SGCC Framework and Roadmap for Strong and Smart Grid Standards (July
2010).

9
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The final stage will complete China’s nationwide strong grid by connecting all planned coal,
hydroelectric, nuclear and wind power generation facilities to areas of high demand in a reliable,
intelligently managed transmission network. This stage’s investment is expected to require $240.5
billion for building the transmission grid, with $45.8 billion of these funds dedicated to Smart Grid
technology. The budget estimates for each stage’s investment is shown in Table 4.
Table 4. Investment Estimated for SGCC’s Smart Grid Plan 10
Total Investment Amount
(US$ million)
Smart Grid Investment
(US$ million) within Total

Stage 1
2009-2010
77.8
9.2

Stage 2
2011-2015
282.9
45.8

Stage 3
2016-2020
240.5
45.8

Total
(2009-2020)
601.2
100.8

4. Smart Grid Pilot Projects

SGCC and CSG are instrumental in contributing to or developing smart grid standards, strategies and
policies, and smart grid pilot projects, as well as planning for the full implementation and operation
of an integrated smart grid network in China. SGCC’s smart grid plan includes a sub-plan for each
subsidiary regional and provincial power company (listed in Table 1), which involves several smart
grid pilot projects, as illustrated in Figure 6.

At the end of 2011, SGCC had implemented 238 Smart Grid pilot projects to solve technical issues,
test designs, and develop management systems. These projects covered the entire gamut of Smart
Grid implementation, ranging from connecting wind power plants to automating distribution
networks to metering households.

10

Ibid.
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Figure 6. SGCC Pilot Projects 11

In addition to the above mentioned pilots, the USTDA supported the following projects:
•

Smart Grid Substation Communication Architecture (2012): USTDA funding is supporting
technical assistance and a pilot project on smart grid substation communication architecture for
GuoDianTong Company, a subsidiary of the State Grid of China Corporation. The project will
develop and demonstrate a model that will serve as the basis for a new Chinese standard for
future Smart Grid communication network deployment. Cisco will serve as the prime contractor
and share costs of this study. Contact: Hongge Zhang, honggzha@cisco.com

•

Smart Grid Demand Response System Feasibility Study (2011): USTDA provided a grant to the
State Grid Electric Power Research Institute to fund a feasibility study on the development of a
demand response system for China’s electric grid and to assist in the drafting of a national smart
grid implementation strategy for China. Developing a smart grid would help to lower electricity
costs and usage, providing economic and environmental benefits to communities and households
throughout China. Project contractors Honeywell Laboratories and AECOM are sharing costs of
this study. Contact: Jack Wu, Ph.D., jack.wu@honeywell.com www.aecom.com

SGCC Presentation. Smart Grid Implementation & Standardization in China. ADB Workshop (November
2011).

11
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•

Smart Grid Standards Development Technical Assistance (2010): USTDA provided technical
assistance funds to help the China Electric Power Research Institute develop Chinese standards
for smart grid infrastructure that are appropriate for China and harmonized with U.S. standards.
Developing standards for the smart grid would enable its widespread implementation and further
China’s priorities to integrate an increasing number of renewable energy sources and electric
vehicles, improve the security of power supply and lower carbon emissions. General Electric
International, Inc. is the contractor for this project. Contact: Matt Lecar, matt.lecar@ge.com

Table 5. SGCC Smart Grid Pilots, Projects and Demonstrations through 2011. 12

2011 Future Plans
298 pilots, projects, and demonstrations will be operation
Overall SCGG Smart Grid 238 pilots, projects, and demonstrations are in operation across 25 different technological segments across 29 different technological segments (to be
Pilots/Projects
completed by 2015)
Pilots cover 88% of China taking place in 26 of 31 provinces
26 provinces and 2.2 million users (2009)
300 million smart meters (2015), realize 100% coverage
Advanced Metering
33 million smart meters (2010)
Infrastructure
36 million smart meters (2011)
Full SGCC service area network coverage (to be complete
26 provinces and 108 public charging/swapping stations
by 2015)
EV Charging and EV
Infrastructure
7,245 AC charge points
EV charging networks constructed in Qingdao and Hangzhou
Enhancements such as green power options, home energy
6 smart communities constructed in Beijing, Chongqing, and Langfang
management, and additional smart buildings
Smart Cities and
25 new smart communities started in 2011
Communities
3 smart parks constructed in Jiangsu, Shandong, and Gansu
4 smart building construction started in Shanghai, Chongqing, Beijing, and Zhejiang
Yangzhou Economic& Technical Developing Zone (to be
Shanghai Expo Smart Grid Demonstration (completed in 2010)
completed in 2012)
Large-Scale Smart Grid
Jiangxi Gongqingcheng city (to be completed in 2012)
Demonstration Projects Sino-Singapore Tianjin Eco-City (completed in 2011)
Beijing Future Tech City (to be completed in 2013)
2 centralized service centers built in Jiangsu and Shanxi
All provincial level service centers complete (by 2015)
9 interactive service websites/portals covering North China
17 additional service websites (to be completed in 2012)
Customer Service and
3 interactive service halls in Shanghai, Jiangsu, and Gansu
Online Consumer Portals
3 interactive service halls build in Anhui, Zhejiang, and Fujian
(to be built in 2012)
National Smart Grid R&D (testing) center (Beijing/Nanjing)
Smart Power Equipment
SGCC smart power consumption testing center (Nanjing)
Testing Centers
SGCC metering center (Beijing/Wuhan)
Technology Area

As of Year Ending in

5. Smart Grid Standards Development

In December 2010, the National Smart Grid Standardization Promotion Group was established under
the joint leadership of NEA and Standardization Administration of China (SAC). The group was
tasked with drafting a strategic plan, formulating a standard framework, and guiding development of
national and industrial standards. NEA and SAC are responsible for the establishment of the upper
layer architecture. The China Electricity Council (CEC) and China Electrical Equipment Industrial
Zpryme, China: State Grid Corporation of China Profile,
http://en.calameo.com/read/000414633681a29c0e11b (March 2012).
12
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Association (CEEIA) are in charge of standards development work related to the power grid and
equipment.
USTDA also funding Smart Meter Standards Development Technical Assistance: In 2010, USTDA
provided a grant to the National Energy Administration (NEA) to fund technical assistance (TA) in the
development of smart grid infrastructure for China. A series of technical meetings held in China between
Chinese and U.S. smart grid experts and standards developers will identify and develop common
electricity metering standard and draft a roadmap for continued U.S.-China smart grid technical
standards harmonization. Developing standards for smart meters will enable their wider adoption in
China, which will increase efficiency and lower energy costs, thereby providing economic and
environmental benefit to communities and households across the country. USTDA technical assistance
funds support a second phase of this project to for a forum of technical workshops with Chinese
regulators and industry representatives on the development of a standards and conformity assessment
regulatory system that considers U.S. viewpoints and follows internationally accepted practices. The
National Electrical Manufacturers Association (NEMA) is the contractor for this project. Contact: Gene
Eckhart, Gen_Eckhart@nema.org
SGCC established a conceptual model framework describing the flow of energy and information, as
shown in Figure 7.
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Figure 7. SGCC Conceptual Model of China Strong and Smart Grid. 13
13

State Grid Corporation of China, SGCC Framework and Roadmap for Strong and Smart Grid Standards (July 2010).
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In 2010, SGCC developed China’s first version of the “Framework and Roadmap for Smart Grid
Standards.” As depicted in Figure 8, the Framework consists of 8 domains, 26 technical fields,
and 92 series of standard. Version 2.0 of the Framework was defined at the end of 2011 and is
due for publication.

Figure 8. Priority Areas for Smart Grid Technology Development in China 14

In the framework, the first layer is domain. There are eight domains, including: general and
planning, generation, transmission, substation, distribution, utilization, dispatching, and ICT.

The second layer consists of 26 technical fields focusing on major development direction of
smart grid study and key areas of project construction. Technical fields included in each domain
are:
(1) General and Planning: smart grid methodology and interfaces, planning and design;

(2) Generation: coordination of conventional power sources and power grid, large scale new
energy integration, large capacity energy storage integration;

(3) Transmission: UHV power transmission, flexible HVDC, FACTS, status and operation
monitoring of transmission line;
(4) Substation: smart substation;

(5) Distribution: distribution automation, distributed generation integration, distributed
energy storage system integration;

(6) Utilization: bi-directional interactive service, power utilization information collecting,
smart energy utilization service, charging and discharging of electric vehicles, smart
utilization detection;
7) Dispatching: smart grid dispatching support system, centralized monitoring and control
of power system operation;

14

(8) ICT: transmission network, communication network at distribution and user side,
service network, communication support network, smart grid information platform,
communication and information security.

Ibid.
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The third layer consists of 92 series of standards, covering:
• general
• engineering construction (including design, refurbishment, acceptance and test)
• operation and maintenance
• equipment and material, and so forth.
The fourth layer is specific standards.

In February 2012, an SGCC presentation noted that the following enterprise standards were
adopted related to power consumption. The presenter further noted that SGCC would enhance
communication and cooperation with international organizations, enterprises and universities
to promote international standardization and would like to take an active part in IEC and other
international standards organizations.

Figure 9. Enterprise Standards Relevant to PC 118 15

15

SGCC Presentation, Practice of Smart Power Consumption in Chinese Smart Grid (February 2012).
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6. China’s Smart Grid Investment Outlook for 2012

Based on January 2012 report by SGT Research, SGCC’s near term plans for smart grid
construction investments are reported by province and major city in Table 6.

Table 6: Planned SGCC Smart Grid Investments by Province and City
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7. Development of China’s Electric Vehicle Industry

SGCC is also planning for a smart grid that will be able to support hundreds of thousands of
electric vehicles, or EVs, this decade. For example, more than 400,000 charging points are
expected to be built as part of a large-scale push to commercialize EVs in 20+ cities by 2016. To
date, SGCC has built and operates 156 charging stations and 6,252 charge poles. Its plans call
for wide-area EV charge networks as well as battery-swap stations in selected cities. It is also
operating several “smarter community” pilots as a means to explore smart energy services for
commercial and industrial customers.

According to an SGCC Press Release dated 2012-04-24 the Ministry of Science and Technology
has just released the specific 12th Five-Year development plan for the EV technology. According
to the plan, China will be focusing on technological breakthroughs and improvement, together
with the implementation and upgrade for key spare parts, whole-vehicle integration and public
platforms, which makes a concrete foundation for China's transformation from a large vehicle
manufacturing country to one with advanced technology by 2015.

According to the plan, the strategy for electric vehicle industry consists of independent
innovation, key breakthroughs and coordinated development. In regards to the technological
platform, batteries, motors and electric controls are the key technologies being focused on. In
industrialization, a three-phase strategy will be implemented. The first phase (2008-2010)
focuses on the demonstration of new-energy vehicles for public service in medium and large
cities. The second phase (2010-2015) aims to achieve the technological breakthroughs for the
industrialization of hybrid vehicles, in order to attain a 1% sales level of pure electric vehicles
out of the total sales volume in the same categories by 2015. The third phase (2015-2020) will
continue the promotion of the industrialization of pure electric vehicles symbolized by small
EVs and will launch the next industrialization generation of pure electric vehicles. The plan is
predicated on the conviction that China will realize key technological breakthroughs, fully
master key technologies, and achieve more than 3,000 patents on core technologies for electric
vehicles among 29 technological innovation directions by 2015, e.g. whole-vehicle integration,
key spare parts and public platforms.

According to SGT Research, the choice of the electric vehicle charging mode once again became
a hot topic in China. The debate started in 2011, when SGCC and CSG jointly announced that
their EV charging strategy is to focus on a battery-swapping mode instead of a charging mode.
This argument immediately caused a controversy in China’s industry that continues to the
present. The power grid companies argue that by using swapping mode, customers only need
to drive into a swapping station with a nearly exhausted battery and drive out within five
minutes with a freshly charged one. The recharging station will centralize battery charging
during the off‐peak time of the power grid and then distribute fully recharged batteries to
swapping stations. SGCC calls this business model the “Smart Charging Service Network.” It
features battery replacement as the principal means of powering vehicles, and plug‐in charging
as supplemental.
However, opposing this model are aligned the auto manufacturers, which claim that the
swapping mode has safety issues due to the current lack of unified technological standards for
making batteries. If battery specifications are different, it would be impossible for the swapping
station to replace all types of batteries safely for diverse car brands. Gasoline suppliers such as
Sinopec and PetroChina also oppose the swapping mode. They would prefer to build EV
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recharging stations next to existing gas stations. They refer to this alternative model as the
“Refueling Recharging Integration Station.”

According to SGT Research, the two opposing groups are both concerned about a monopoly in
the battery-charging network by the state owned power grids. Superficially, the dispute over
these two models appears to be a fight over EV-charging operation methods, but more
fundamentally it appears to be a dispute of interests. In other words, the industry players are
struggling with each other to gain control over the EV battery-charging network in China. The
players include four giant Chinese state-owned enterprises – i.e., SGCC, CSG, Sinopec and
PetroChina –which were all quick to engage in this battle for the EV charging station market. 16
8. Energy Storage

The energy storage community should follow closely the reactions of wind turbine
manufacturers and power producers to China’s latest round of wind power standards, because
they are almost certain to promote the need for energy storage. The importance of energy
storage lies in its ability to increase flexibility in providing electricity to the end user in a
different timeframe and location than it is produced. For example, wind farms generate most of
their energy at night, when electricity demand is very low. In many cases, this energy cannot be
used and is simply wasted (directed to the ground). Through energy storage, this energy can be
contained until demand increases and peaks during the day. In this way, no power is wasted
and the need to build new increments of generation capacity to match peak demand is
minimized.

Energy storage not only has the ability to shift when and where power is used but also has the
ability to improve power quality. It can stabilize the voltage and power output from variable
sources of generation like wind and solar, and can be used to avoid grid failures while
increasing the quality of the power on the grid – something which is very important for China’s
high-tech manufacturing industry.

The SGCC’s recent launch of the world’s largest battery –storing 36 megawatt hours of energy–
also marks a significant step in smart grid development. The battery, fed by a 100 megawatt
wind farm and a 40 megawatt solar farm, is predicted to increase renewable integration
efficiency by 5-10 percent, as it can store energy during peaks in production and the supply
power when demand is highest. China’s energy storage capacity will only increase as more of
these batteries are built and as China’s electric vehicle the government has increasingly
recognized energy storage as a key enabler of the national sustainability goals.

On August 26th, 2011, power producer Guodian announced that it would build a 5 MW/10 MWh
lithium ion energy storage system at the 49.5 MW Tangfang Wind Farm in Jinzhou, Liaoning. 17
Representatives from Guodian’s Technology and Environment Group and Guodian’s Wind
Development Company signed a contract at the Technology and Environment Group’s main
research building to mark the occasion.

The Tangfang wind farm will comprise 33 x 1.5 MW wind turbines. The energy storage system
will represent approximately 10% of the wind farm power production capacity. The Liaoning

SGT Research Report, Charging or Changing: The Question for China’s Electric Vehicle Market (February
2012).
17 China Energy Storage Alliance Newsletter (September 2011).
16
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grid authorities have been contemplating establishing a 10% energy storage requirement for
new wind farms, which contributed to the agreement that was reached. Both Guodian and the
Liaoning division of China State Grid believe 10% will strike the optimum balance between
wind and energy storage. The specifics of the energy storage system have not been announced,
but it appears that it will be lithium ion based, given that Guodian has already had discussions
with several well-known domestic manufacturers.

The Tangfang wind farm and energy storage project will be China’s first storage project that
concentrates on the generation side: previous projects were all conducted by grid operators
and focused on transmission-related issues. It will also be the first wind and energy storage
project to be built by a power producer in China. Guodian’s Technology and Environment
Group Chairman, Li Hongyuan, noted that energy storage technology development and
deployment is an important part of China Guodian’s “Twelfth Five-Year” development plan.
Previously this year, Guodian completed an energy storage, solar, and water desalination microgrid project on East Fushan Island. T his newest project announcement gives further evidence to
Guodian’s strong commitment to the development of energy storage.

On September 14th, Amperex Technology Limited (ATL) announced that it will invest $320
million into its Ningde subsidiary in order to build up its lithium ion battery manufacturing
base. This base will enable the production of batteries for EVs, high-end consumer electronics
and high-power energy storage systems. ATL’s Ningde subsidiary, Ningde Amperex Technology,
was established in March 2008. This company is expected to receive over $1 billion to build a
manufacturing base covering 500 acres. Construction for this ambitious project is divided into
two phases. The most recent funding completes the first $600 million phase. Once both phases
are completed, ATL’s base is expected to produce over 500 million batteries annually with an
annual output value of 20 billion RMB. This facility will have the highest production volume and
value of any advanced battery manufacturer in China.
9. Micro-grids

The difference between China’s smart grid and that of other countries is that SGCC defined UHV
as the principal element of China’s Strong Smart Grid roadmap. However, after numerous
technical problems and cost overruns with UHV implementation, the GoPRC and Chinese
industry are reconsidering their approach. Industry experts reported to SGT Research that the
“Chinese government may be more inclined to develop the demand‐side of clean, efficient and
distributed smart grid.ʺ18

SGCC recently announced a rural distributed generation/micro-grid/energy storage pilot
project in Hulunbeier, Inner Mongolia. 19 This project will include 150 kW of solar (100 kW of
central generation, 50 kW of rooftop panels for generation), 100 kW of wind and a 50 kW x 2 h
lithium ion battery energy storage system attached to the grid at a 35-kV substation. Energy
storage in this system will be used to control voltage and power fluctuations as well as ensure
constant power supply during periods of low generation. State Grid’s goal for the project is to
develop a better technical understanding of distributed generation and micro-grid systems.
SGCC will test and develop its theoretical understanding of micro-grid systems through this type
of practical experience, and expects to gain an improved understanding of distributed
generation micro-grid systems that will support future rural development projects.
18

19

SGT Research Report Smart Grid vs. Distributed Smart Grid (April 2012).
China Energy Storage Alliance Newsletter (September 2011).
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The distribution system is one of the six main parts of the grid as defined under SGCC’s smart
grid concept. Distributed generation, energy storage and micro-grid systems were identified as
key areas of the distribution system for development. SGCC has already launched several
projects in these areas. On December 31, 2010 a solar-powered micro-grid pilot project in
Henan Province began operation, marking the official beginning of China’s micro-grid
development. After its success with this project, SGCC developed other micro-grid projects as
detailed in Table 6.
Table 6. Micro-grid Pilot Projects in China. Source: China Energy Storage Alliance
Location Name
Description
Henan
Henan Distributed Generation Solar PV generation, two 100kW/200kWh
Micro-grid Control Pilot Project
lithium iron phosphate energy storage
systems, micro-grid control systems
Xi’an
Xi’an Wind, Solar, EV Charging and PV generation, two 100kW/200kWh
Energy Storage Micro-grid Project
lithium iron phosphate energy storage
systems, micro-grid control systems
Hangzhou Zhejiang Micro-grid Test System
Through this set of five projects, China
Grid
is
developing
a
Hangzhou Energy and Environment State
monitoring
and
Industrial Park PV Power Station Project comprehensive
distributed generation dispatch system
EV and Energy Storage Station
Hangzhou Rooftop Solar Generation that includes energy storage. The goal is
to improve control and dispatch
System
Zhejiang Daily News End-user and Solar protocols to better work with smart
grid control in order to improve power
Project
quality and reliability on a DG system.
East
Ergun City Forest Micro-grid Project This off-grid pilot project contains 250
Inner
(actually off-grid)
kW solar, 100 kW wind, and a 200Mongolia
kW/800-kWh li-ion energy storage
system.

Micro-grid projects launched to date have incorporated a range of designs in an effort to follow
a comprehensive approach and unified planning process. According to SGCC’s Twelfth FiveYear “Smart Grid Development Plan,” the plan’s period represents the second stage of
development during which a series of demonstration projects are being launched to establish
the foundation for the next phase: i.e., the establishment of official standards and the beginning
of large-scale technology deployment.

The current demonstration phase is very important for the future development of the microgrid model in China. It represents an opportunity for SGCC and associated vendors to resolve
various technical issues related to micro-grid control and operation. It also provides an
opportunity for the involved parties to discover how to reduce manufacturing and installation
costs. Reports detailing the progress of the projects will be used to carefully evaluate the costs
and benefits associated with the micro-grid model. Such analysis will help to build a basis for
supporting policies to be defined for the next development phase. If these projects successfully
demonstrate the value of a micro-grid-based approach to distribution system development, they
will stimulate substantive opportunities for China’s micro-grid and energy storage
development.
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10. . U.S.-China Smart Grid Collaboration

The U.S.-China Energy Cooperation Program (ECP) was established in 2009 as a public-private
partnership. It leverages private sector business resources in both the U.S. and China to:
•

•

Promote commercially viable project development work in clean energy and energy
efficiency; and
Support the sustainable development of the energy sectors in both countries.

ECP works to increase awareness of U.S. technologies, product standards, regulatory processes,
and services, while learning from and collaborating with Chinese partners with applicable
expertise, technology and equipment. ECP provides a vehicle for companies to work together to
pursue market opportunities, address trade impediments, and advance sustainable
development.

Cisco, Honeywell and IBM are co-chairs of the ECP Smart Grid Working Group. Participating
members include AECOM, Black & Veatch, Boeing, Corning, Dow Chemical, Eaton, First Element
Energy, FXXC E-Tech Limited, GE, Intel, Rockwell Automation, UL, and UPC Renewables.

A partial list of smart grid vendors in China is shown in Table 7.
Table 7. Partial List of Smart Grid Vendors in China
Vendor Name

Project Description

A123

A123 Systems (China) Co. Ltd. develops and manufactures rechargeable
lithium-ion batteries and battery systems.
Completed the world’s longest and most powerful transmission link in
commercial operation – 1,240 mile UHV DC in southeastern China that
connects Xiangjiaba hydropower plant to Shanghai.
Accenture implemented Oracle enterprise performance management
systems for the North China Grid Co to improve to improve financial
reporting, align budgeting with strategic goals, and enhance planning.
In April 2011, Better Place announced a strategic agreement with China
Southern Power Grid Company. The agreement, which focuses on joint
electric car and infrastructure projects in CSG’s service areas, will further
advance electric cars with switchable batteries in China. The agreement
calls for the companies to open a battery switch station and joint
education center in Guangzhou before the end of the year, while working
to formalize a joint-venture partnership.
Cisco implemented communications and control solutions for Guangdong
Power Grid, a subsidiary of China Southern Power Grid.
Clou is involved in smart community and buildings projects with SGCC and
Electric Company of Sichuan.
• GE constructed a smart grid demonstration center in the Yangzhou
New Economy and Development Zone in the Jiangsu province on the
Yangtze River. The center includes wireless enabled smart meters,
home energy management systems, smart appliances and grid
infrastructure and control technologies.
• Involved in Standardization project with SGCC

ABB

Accenture
Better Place

CISCO

Clou Electronics
GE
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Table 7. Partial List of Smart Grid Vendors in China
Vendor Name

Project Description
•

Honeywell
IBM

ITRON

Oracle

Schneider Electric

SIEMENS

Involved in Tianjin Eco-city Project with Hitachi and Siemens:
- smart grid that covers smart generation, transmission,
transformation, distribution, and communications
- a power supply network comprising 220-kV substations, 110 -kV
stations, 35-kV, 10-kV and 380/220-kV distribution network with
a total investment of RMB 370 million
• Involved in standardization project with SGCC
• In Feb. 2012, Honeywell International announced an agreement with
the Tianjin Economic-Technological Development Area (TEDA) to
implement China’s first smart grid demand response project
• Involved in standardization project with SGCC
• IBM opened the Energy & Utilities Solutions Lab in Beijing to showcase
the company’s smart grid solutions, including:
- Renewable Energy Monitoring and Integration, and
- Wide Area Grid Monitor and Alert (WAGMA)
In May 2012, Itron announced that it is strengthening its presence in
China with the grand opening of its manufacturing facility in Suzhou
Industrial Park, China. Itron’s Suzhou factory supports three major
product lines: residential water meters, industrial water meters and
residential heat meters, supplying both Chinese and global markets.
Oracle is helping to improve communications and reporting at the China
Yangtze Power Co., Ltd.

Oracle Utilities Smart Grid Gateway reduces the cost and complexity of
enhancing Smart Grids with new devices, data streams, and business
processes. With it, utilities can increase or decrease the amount of data
and the types of data and commands flowing from devices to applications
without having to change either the meter data management or the
communications modules on separate applications.
• Involved in centralized grid control projects:
- Shanghai 2010 World EXPO adopted a 110-kV Mengzi transformer
station, integrating information collection, transmission,
processing and output in digitalized form
- Electric Co. of Sichuan successfully built a 500-kW Longquan
Taoxiang SVC transformer station, with designed output capacity
of 2 X 180 MW and voltage level at 66 kW
- State Grid successfully built a 220-kV transformer station for
Jiangsu Wuxi’s Xijing county, the first time station monitoring and
integrated analysis has been available
• Involved in Tianjin Eco-city Project with GE and Hitachi:
- smart grid that covers smart generation, transmission,
transformation, distribution, and communications
- a power supply network comprising 220-kV substations, 110 -kV
stations, 35-kV, 10-kV and 380/220-kV distribution network with
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Table 7. Partial List of Smart Grid Vendors in China
Vendor Name

China Southern
Grid Company
State Grid
Corporation of
China

Project Description
•

•
•

•
•

C.

a total investment of RMB 370 million
While State Grid is leading China’s strong and smart grid development,
China Southern Grid appears to be focusing on UHV and integration of
rural grid networks.
Constructing Shenzhen Energy Storage Station, 10 MW Li-ion
Over the past two years, SGCC has completed 228 demonstration
projects across 21 solutions areas ranging from generation solutions,
through transmission, distribution and consumption.
- World’s first UHV 1,000- kV alternating current power line,
running 640 km from Shanxi to Hubei
- World‘s largest RE energy storage integration project in Zhangbei
- Installed 50 million smart meters in 2010
- Built six intelligent communities in Beijing, Chongqing, Hebei, one
smart building in Shanghai
- Completed 15 standards for smart substation
Although initial focus was on UHV, future plans are to give greater
attention to demand side options.
State Grid appears concerned about the economics of its smart
community projects and will rather focus on smart industrial parks
where investments can be more certainly recovered. 20

Business Climate
1. China’s Economy

20 Source: Greentech Networks Limited, CGTI 2011: Electric Power Infrastructure - Opportunity Assessment
(2011).
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Since the late 1970s, China has moved from a closed, centrally planned system to a more
market-oriented one that plays a major global role. For example. in 2010 China became the
world's largest exporter. Reforms began with the phasing out of collectivized agriculture, and
expanded to include the gradual liberalization of prices, fiscal decentralization, increased
autonomy for state enterprises, creation of a diversified banking system, development of stock
markets, rapid growth of the private sector, and opening to foreign trade and investment. In
recent years, China has renewed its support for state-owned enterprises in sectors it considers
important to "economic security," explicitly looking to foster globally competitive national
champions.

The restructuring of the economy and resulting efficiency gains have contributed to a more than
tenfold increase in GDP since 1978. Measured on a purchasing power parity (PPP) basis that
adjusts for price differences, China in 2010 stood as the second-largest economy in the world
after the U.S., having surpassed Japan in 2010. The dollar values of China's agricultural and
industrial output each exceed those of the U.S.; China is second to the U.S. in the value of
services it produces.

The GoPRC faces numerous economic challenges, including: (a) reducing its high domestic
savings rate and correspondingly low domestic demand; (b) sustaining adequate job growth for
tens of millions of migrants and new entrants to the work force; (c) reducing corruption and
other economic crimes; and (d) containing environmental damage and social strife related to
the economy's rapid transformation. Deterioration in the environment - notably air pollution,
soil erosion, and the steady fall of the water table, especially in the North - is another long-term
problem. The Chinese government is seeking to add energy production capacity from sources
other than coal and oil, focusing on nuclear and renewable energy development. 21

Figure 10. Map of China’s Economic and Technological Development Zones. 22
CIA, The World Factbook, https://www.cia.gov/library/publications/the-world-factbook/geos/ch.html
(May 2012).
22 Ibid.
21
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The numerous special economic zones (SEZs) and industrial clusters that have sprung up since
the reforms are undoubtedly two important engines for driving the country’s growth. Key
characteristics of China’s SEZs and industrial clusters include:
•
•
•

•
•
•
•

Strong commitment and pragmatism from the top leadership;
Preferential policies and broad institutional autonomy;
Strong support and proactive participation of governments, especially in the areas of
public goods and externalities;
Public-private partnerships;
Foreign direct investment and investment from the Chinese diaspora;
Business value chains and social networks; and
Continuous technology learning and upgrading. 23

In 2010-11, China faced high inflation resulting largely from its credit-fueled stimulus program.
Some tightening measures appear to have controlled inflation. An economic slowdown in
Europe is expected to further drag Chinese growth in 2012. Debt overhang from the stimulus
program, particularly among local governments, and a property price bubble challenge policy
makers currently. The GoPRC's 12th Five-Year Plan, adopted in March 2011, emphasizes
continued economic reforms and the need to increase domestic consumption in order to make
the economy less dependent on exports in the future.
2. Investment Climate

Section VII of this Briefing Book contains links to materials and excellent in-depth analyses of
China’s business and investment climate for U.S. investors. These include U.S. Department of
Commerce (DoC) sources, among others. A flash drive with the materials of the U.S.-China
Smart Grid Dialogue will be distributed to all participants. For U.S. participants, the flash drive
will contain the materials referenced in the DoC /U.S. Commercial Service links provided in
Section VII.

Douglas Zhihua Zeng, "How Do Special Economic Zones and Industrial Clusters Drive China’s Rapid
Development?" World Bank Policy Research Report, WPS5583 (March 2011).

23

Section II-Briefing Book (US version) p. 30

