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Summary

As part of its third energy revolution, China has committed to a greener, low-carbon devel-
opment path. In recent years, the installed capacity of renewables in northwestern China has
exploded, while peak load and power demand growth have lagged behind. In 2018, renew-
able energy loss resulting from curtailment in northwestern China reached 21.551 billion kWh,
accounting for 64.9% of the country’s total curtailment. In order to promote the integration
of renewables in northwestern China and optimize resource allocation, this report focuses on
the research and development of the region’s power ‘spot market’ and the associated regu-
latory mechanisms, and explores market solutions for severe wind and solar curtailment. This
report also elaborates on how to capitalize on the advantages such as the complementarity of
renewables, the central dispatch model, and existing measures targeting renewables uptake.
Realizing the sound development of the electricity market in northwest China will require the
improvement of the electricity pricing mechanism, the breaking of interprovincial barriers, and
the coordination of interests between the renewables and thermal power sectors. Success in
doing so will ultimately advance China's energy transformation in the new era.

In order to promote the integration of renewables, the established regional spot market should
feature market-based price discovery and transaction variety (such as medium- and long-term
forward markets, a spot market, and an ancillary services market). These combined market
mechanisms will enable the sound development of a market system that is open, efficient, and
competitive, and ultimately promote optimal resource allocation and maximize renewables
uptake.

The northwest spot market should include a day-ahead, intra-day, and real-time market. The
participating entities include various power generators, grid operators, power retailers, and
registered large consumers from the northwest region. The transaction products are: electrici-
ty, power generation rights, and ancillary services.

Construction of the northwestern spot market should be divided into two phases:

[ vi l
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O Phase 1: the decentralized market. Establish a decentralized regional spot market that in-
volves generators auctioning a portion of their electricity, medium- and long-term forward
markets with physical delivery, and regulation of deviations from contracted production.
This stage also establishes: the initial, regional spot pricing mechanism; the mechanisms
for medium- and long-term contracting and ancillary peak-shifting, in coordination with
the spot market; and the effective connection between the regional spot market with the
national power system.

O Phase 2: the centralized market. Establish a centralized regional spot market that involves
generators auctioning all of their electricity, and medium- and long-term cash settlements.
This stage also aims to: further improve the mechanisms for regional spot pricing, con-
gestion management, medium- and long-term transactions, and ancillary services; further
develop market management and supporting mechanisms; and explore the development
of financial markets and capacity markets, including power futures and their derivatives.

The market requires the gradual establishment of a pricing mechanism based on regional
electricity price. This will ensure that regional factors such as resource endowment, power grid
characteristics, and geographical boundaries in the northwest region are accounted for. The
regional power network should be divided into zones with similar nodal prices. During market
clearing, the dispatch of renewable generators is given priority; in situations where load de-
mand of the province is met, renewable energy output is determined and used as a boundary
condition for clearing the regional market.

As a single, unified power market operating through a two-tiered trading platform, the north-
western spot market will focus on optimizing intra-provincial and inter-provincial transactions,
and promoting greater producer participation in the spot market. The provincial power market
will organize medium- and long-term transactions at the provincial level; the regional spot
market will coordinate power generators and suppliers across provinces to organize day-
ahead, intra-day, and real-time transactions, in order to ensure power system balance; and
the national unified market will operate at the interprovincial level by organizing medium- and
long-term transactions, and coordinating spot transactions in northwestern China, in order
to combat the issue of surplus power. Implementation of spot trading in the provincial power
market will organize the regional market and optimize regional resources.

Additionally, it is recommendable to gradually establish mechanisms for market management,
credit risk management, and information disclosure. This will prevent market players from ma-
nipulating transaction prices and compromising other players’ interests. It is also necessary to
establish an assessment mechanism to prevent user deviations from contract commitments, an
intervention mechanism to resolve severe deviations, and an emergency response mechanism
to mitigate power grid accidents. These mechanisms will ultimately maintain the electricity
market's smooth and fair operation.
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