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Summary

China is at a critical juncture in its energy transition, with the decarbonization of power supply
mix being more important than ever. Wind power (at 19.3% of installed capacity) and pho-
tovoltaic (at 16.0% of installed capacity)” have become the second and third largest power
supply sources in the Northwest Power Grid. The Northwest Power Grid has taken multiple
measures to achieve its "double rise” (i.e. increase in both capacity and generation volume)
and “double decline” (i.e. reduction in both curtailment volume and rate) goal for wind and
solar energy development. However, renewable energy integration remains a challenge due
to a combination of factors including a slow electricity consumption growth, lag in thermal
power flexibility retrofit, the large proportion of heating units and captive power plants, and
the need to further address conflicting interests between renewable and traditional energy. To
further integrate renewable energy and improve the flexibility of power grid, the construction
of a northwest regional ancillary service market that is compatible with the development of the
electricity energy market is urgently needed, so as to ensure the safe and stable operation of
the power system while decarbonizing the power grid.

This project is implemented under the leadership of the Northwest Energy Regulatory by Xian
Jiaotong University (XJTU) with the participation of the Northwest Branch of the State Grid
Corporation of China and supported by the Natural Resources Defense Council (NRDC). The
purpose of this research project is to design a set of electric power ancillary service market
mechanism that takes into account the characteristics of Northwest China, to further promote
the integration of new energy and the transition of energy in the northwest region, while con-
tributing to the construction of an environment-friendly and resource-saving society in China.

Research Findings:

(1) The construction and improvement of the regional ancillary service market can promote

2. By end of June 2019.
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the comprehensive retrofit of traditional units, coordinate the distribution of benefits be-
tween traditional units and renewable energy units, improve the flexibility of the power
grid, and optimize large-scale resource allocation, thereby ensuring the reliability of the
power system while further promoting renewable energy integration and energy transition.

The Northwest Power Grid is constrained by factors such as insufficient local demand, lag-
ging thermal power flexibility retrofit, a large proportion of heating units and captive pow-
er plants, and mechanisms needed to address the conflicting interests between renewable
energy and traditional energy, and renewable energy curtailment needs to be further re-
duced. There is an urgent need to advance the construction of the northwest power mar-
ket system by improving and developing a robust ancillary services market, so as to solve
the problems that impede the development of renewable energy in Northwest China by
means of market mechanisms.

With the gradual construction of the northwest regional ancillary service market is grad-
ually constructed, key considerations should be given to the impact of the volatility, inter-
mittency, and uncertainty of high proportion of renewable energy on the demand for an-
cillary services, with particular focus on developing market mechanisms for peak shaving,
frequency regulation, and reserve ancillary services.

Ancillary services provide critical support for electricity operation, and the ancillary services
market must be compatible with the operation of the energy market as well as address
the urgent problems to be solved in the northwest region. Under the current “planned
dispatch + market bidding” dual-track system, the northwest regional power market has
much room for growth. In particular, the step-by-step construction of ancillary services
market core products and development mode should start with the construction of a peak
load regulation ancillary service market and be gradually expanded to include other types
of ancillary service market transactions.

The ancillary service market in the northwest region is still in the exploration stage and re-
quires continuous improvement to further tap the potential of high-quality ancillary service
supply and optimize the allocation of resources in a larger geographic region. To that end,
a more comprehensive and reasonable evaluation system is urgently needed to first con-
duct timely evaluation and analysis of market operation effects and market mechanisms,
and then explore the improvement measures, thereby forming a continuous cycle of mar-
ket operation, evaluation analysis, and feedback improvement.

Following a “region first” principle in the development of regional and provincial ancillary
service markets will yield greater benefits. Under this market model, giving priority to low-
er-cost peak load regulation resources among provinces will not only reduce the peak load

| viii |
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regulation cost sharing burden for provincial renewable energy companies but also min-
imize system operating costs, thus laying the foundation for further unifying the regional
and provincial ancillary service market.

Policy Recommendations:

(1) Build an ancillary service market that is compatible with the development of the elec-

)

©)

4)

©)

tric energy market step-by-step. In the early stages, priority should be given to the con-
struction of peak load regulation ancillary services market, which should in turn be carried
out simultaneously with the spot market. The remaining types of ancillary services should
be traded in the medium and long-term market. As the market matures, the regional peak
load regulation services should be integrated with the spot market, with the reserves and
frequency regulation services to be jointly cleared with the spot market to avoid capacity
redundancy caused by separate clearing.

Improve the design of ancillary service products with unified definitions and require-
ments. The principle of adhering to one set of rules for the region while allowing for slight
differences in province-specific parameters should be stipulated. The ancillary service
transaction products in the northwest region should have unified definitions and require-
ments and be refined based on actual conditions in the provincial markets.

Clarify the role of end users in the ancillary service market. The end user-side entities
are recommended to be included in the regional unified ancillary service market, and
the participation of adjustable loads in the market should be affirmed. In the initial stage,
mid- and long-term bilateral contracts can be used to trade ancillary services including
peak load regulation, reserve, and frequency regulation. As the market matures, users can
respond to time-of-use electricity prices and adjust their own loads in a timely manner to
control electricity costs.

Establish a comprehensive evaluation system that reasonably reflects the operation
effect of the ancillary service market in the northwest region. According to the char-
acteristics of the market construction stage, the evaluation should be reasonably updated
to reflect the specific characteristics at different stages of market construction. reduce the
peak load regulation cost sharing burden for provincial renewable energy companies but
also minimize system operating costs,

Construct the regional and provincial markets following the “regional before provin-
cial” principle. Price-based cross-provincial regional peak load regulation services should
be prioritized in advance, followed by market-based peak load regulation within the prov-
ince, so as to reduce the cost sharing burden for provincial renewable energy companies
and achieve optimal system operating costs.
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