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1. China energy transition updates
Renewable power consumption by province in 2022 announced

The National Energy Administration (NEA) recently released the Renewable Energy Power Monitoring and Evaluation
Report 2022 (CNH: [ K Be ¥ &) 5¢ 12022 4 FE 4 (B ] F A G U i 77 J B i o7 0 &5 SR 1938 4k ), summarizing the
development of renewable power in 2022. In 2022, renewable energy accounted for 31.6% of the total electricity
consumption nationwide, a year-on-year increase of 2.2 percentage points. Among the 30 assessment provinces (Tibet is
exempt), 26 reached the binding targets, and 17 of them reached the incentive targets, that is, 10% to 11% higher than the
binding targets; Xinjiang failed to meet the binding target, with a difference of 0.3 percentage points; Shanghai,
Chongging, and Shaanxi failed to meet the standards due to force majeure, and the unfinished amount was exempted by
the government. Non-hydro renewable energy accounted for 15.9% of the whole society's electricity consumption, a year-
on-year increase of 2.2 percentage points; only Yunnan (-2.9pct) and Xinjiang (-0.5pct) failed to meet the binding targets,
while Shaanxi and Gansu achieved their goals by obtaining excess renewable power consumption transferred from other
provinces; 24 provinces reached incentive targets."

Xinjiang failed to achieve the binding target due to limited local power consumption conditions; Yunnan was unable to
achieve the target due to insufficient non-hydro renewable energy power generation. In 2022, Yunnan's wind power
generation decreased by 7.7% year-on-year, and solar PV power generation increased by 8.3% year-on-year, far lower
than the national average of 30.8%.

1 KRR IR R 06 T 20224 FE 4 [ R P AR R VA L 70 R R B DNV ¢ 45 SR ¥R, " National Energy Administration, 7 September 2023, accessed at
http://zfxxgk.nea.gov.cn/2023-09/07/c_1310741874.htm.
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Completion status of non-hydro renewable power consumption by province in 2022
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Solar PV power generation efficiency improved significantly in 2022

The Renewable Energy Power Monitoring and Evaluation Report 2022 also released data on renewable power utilization
rates, wind power and solar PV full load hours, and the proportion of renewable energy in ultra-high-voltage (UHV)
transmission lines. In 2022, the national average utilization rate of wind power was 96.8%, the same as the previous year;
the national average utilization rate of solar PV power generation was 98.3%, an increase of 4.9 percentage points year -
on-year. The full load hours of solar PV increased year-on-year in the region of "Three Norths" except Xinjiang, Shaanxi,
and parts of Qinghai and Gansu.

By the end of 2022, 20 DC UHYV lines have been built across the country, and the annual power transmission of renewable
energy increased by 10.3% year-on-year, accounting for 56.2%. Among them, the annual power transmission of
renewable energy accounted for 48.6% of the 16 lines operated by the State Grid and accounted for 100% of the lines by
China Southern Power Grid. The previously released 74th Five-Year Plan for Renewable Energy Development stated that the
proportion of renewable power transmission in newly built key lines during the 14th Five-Year Plan period should be at
least 50%.

China’s power supply reliability indicators in 2022 released

In 2022, the average power supply reliability rate for users nationwide was 99.896%, a year-on-year increase of 0.025
percentage points. Among these, urban grid users reached 99.974% and rural grid users reached 99.883%, which was
0.091 percentage points lower than that of urban grids. Among the 31 provinces, the average power supply reliability rate
of users in Beijing, Tianjin, Shanghai, Zhejiang, Jiangsu, Guangdong, and Shandong was higher than 99.95%; Inner
Mongolia and Heilongjiang both declined year-on-year; and Tibet was the lowest at 99.80%. The average power outage
time for users across the country was 9.10 hours per household, a year-on-year decrease of 2.16 hours per household.
Among 31 provinces, 24 provinces decreased by more than 10% year-on-year. The power outage situation was further
improved overall.

2 ] R IR e 9 20224 13 4 [ W] AR RS U i 77 R FE T A 45 SR (¥ 41, " National Energy Administration, 7 September 2023, accessed at
http://zfxxgk.nea.gov.cn/2023-09/07/c_1310741874.htm.

320224 i 4= [E] fy 3 ml 5P FE AR, National Energy Administration, 9 October 2023, accessed at
https://baijiahao.baidu.com/s?id=1779278708327798808&wfr=spider&for=pc.
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Green hydrogen industry achieved production expansion and cost reduction in 2022

In September 2023, the China Hydrogen Alliance released the China Hydrogen Energy and Fuel Cell Industry Development
Report 2022 (CHN: H S RE IR SR RE i = b & Fé i 7452022).4 The Report points out that China's hydrogen production
capacity reached 48.82 million tons/year in 2022, a year-on-year increase of 1.2%. With the intensive implementation of
green hydrogen projects in the "Three North" regions, green hydrogen production capacity increased by more than 140%
year-on-year. In 2022, 23 green hydrogen projects were put into production across the country, and the total number of
projects in operation reached 36. Green hydrogen production capacity increased from 23,000 tons/year to 56,000
tons/year. More than 300 green hydrogen projects have been planned across the country, with Inner Mongolia and
Ningxia being key development areas.

In areas with better wind and solar resources, such as Ordos in Inner Mongolia and eastern Ningxia, green hydrogen
production costs dropped to 20 RMB/kg in 2022. At the same time, affected by the overall increase in fossil fuel prices, the
national average cost of hydrogen production from natural gas reached 25 RMB/kg, and the average cost of hydrogen
production from coal reached 13 RMB/kg. This means that green hydrogen already has cost advantages in specific local
areas, providing strong support for the future development of the green hydrogen-coupled chemical industry. Despite
this, China's current cost of green hydrogen application is still high. The Report believes that subsidy policies can be
formulated around electricity prices and other aspects to reduce the operational costs of green hydrogen projects. At the
same time, it is to explore the application of hydrogen production in the wind and solar PV bases and deep-sea offshore
wind power plants, and continue to optimize hydrogen energy infrastructure, including hydrogen pipeline networks,
hydrogen liquefaction facilities, and hydrogen refuelling stations.

The basic rules for the spot power market released

In September 2023, the National Development and Reform Commission (NDRC) and the NEA jointly issued the Basic Rules
for Spot Power Market (Trial) (hereinafter referred to as the Basic Rules)®, aiming to standardize the construction and
operation of the spot power market. It is expected to guide the current spot power markets to achieve healthy and
sustainable development; provide reference experience for regions that still need to launch spot power markets, and
reduce trial and error costs. The Basic Rules put forward clear requirements for the development path, mechanism design,
market operation, and related terminology of the spot power market.

The critical tasks in the short-term future include: 1) Constructing inter-provincial, provincial (also autonomous regions,
municipalities) and regional spot power markets, and improving day-ahead, intra-day, and real-time markets; 2) Clarifying
the time-of-use trading curve and transaction price for medium and long-term transactions; 3) Promoting joint clearing of
the spot power market and the ancillary service market; 4) Smoothing the cost transfer mechanism within wholesale
power prices and retail electricity prices; 5) Designing a mechanism to adapt to the participation of new energy in the spot
power market, including distributed power generation, load aggregator, energy storage and virtual power plant (VPP); 6)
Ensuring equal transactions and fair responsibilities for users, electricity retailing enterprises and power grid enterprises
performing as purchasing agents that directly participate in market transactions; 7) Opening inter-provincial transactions
to all types of power generation enterprises, users and electricity retailing companies. ®

The NEA believes that the spot power market has established a market-based electricity price mechanism that can better
reflect market supply and demand changes and primary energy prices. Time-of-use price signals are used to effectively
encourage thermal power and users to participate in peak shaving and promote independent participation in transactions
of new energy sources such as energy storage facilities and VPPs, which also helps to achieve lower-cost new energy
consumption while significantly improving the ability to ensure power supply.

4 3R ) UG 28 IEAE AR " 43"," China Energy News, 24 September 2023, accessed at
https://cpu.baidu.com/pc/1022/275122716/detail/83335934954824461/news?chk=1.

SRR R KRR O T ER CRATILEE T A AR A7) ) [¥38%0," National Development and Reform Commission, National
Energy Administration, 7 September 2023, accessed at https://www.ndrc.gov.cn/xxgk/zcfb/ghxwj/202309/t20230915_1360625.html.

SRR AT | Bl R BRI S AU i REREAE L) AR R AR RS 5 I 5728 5, National Development and
Reform Commission, National Energy Administration, 18 September 2023, accessed at https://mp.weixin.qq.com/s/TgF5mqYczIn3ShACoNWrHg.
TEFRBSCEER. BERERA X ARG BRI GR47) ) Zid# H,” National Development and Reform Commission,
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Pumped storage equipment deliveries under pressure

In September 2023, the Machinery Industry Power Generation Equipment Center released the Development Status and
Outlook of China's Power Generation Equipment Industry in the First Half of 2023 (CHN: 20234 | 4E 3% [ & e & AT K
JEtE I ). The Report points out that China's pumped storage equipment enterprises are currently facing the
risk of insufficient production capacity. The NEA released the Medium and Long-term Development Plan for Pumped Hydro
Storage (2021-2035) in 2021, which clearly stated that pumped storage will be vigorously developed; since then, the NDRC
further issued a document to improve the pumped storage pricing mechanism and solve the profitability problem of
pumped storage projects. The support of a series of policies has set off a wave of investment in the pumped storage
industry. As of the end of 2022, the total installed capacity of pumped storage in the country reached 46 GW, with the
installed capacity under construction reaching 121 GW and an additional 177 GW of projects entering the pre-feasibility
study stage.

Based on the current speed of project development, the Report believes that between 2023 and 2025, pumped storage
equipment manufacturing enterprises need to significantly increase equipment production capacity based on meeting
normal order production. It is expected that 2028-2030 will be the peak of equipment delivery, with an average annual
delivery capacity of over 30 GW. Thus, the task is arduous. Experts pointed out that pressure on equipment delivery may
cause problems. For example, delayed delivery of equipment will affect construction progress and increase costs;
manufacturers may sacrifice some product quality standards to speed up production. Therefore, although China's
pumped storage technology is already mature, the pace of approval of pumped storage projects should be based on the
actual production capacity of equipment, and both insufficient production capacity and waste of production capacity
should be avoided. At present, a certain degree of blindness in project approval happens in some places, with the
subsequent project development not being fully considered. 8

China launches first inland river fuel cell ship

In October 2023, China’s first inland river ship powered by hydrogen fuel cells completed its maiden voyage in the water
area of Yichang, Hubei. The ship was invested and built by China Three Gorges Corporation and is equipped with a 500
kW fuel cell, with a top speed of 28 km/h and a range of up to 200 km. In the future, it will undertake transportation,
inspection, and emergency work in the Three Gorges Reservoir area (covering 20 counties). It can reduce fuel use by
103.16 tons and carbon dioxide emissions by 343.67 tons every year, demonstrating significance for the green
development of inland shipping. China Three Gorges Corporation also put into operation a wharf-type integrated
hydrogen production and refueling station. The project has a 200 standard cubic meter/hour proton exchange membrane
(PEM) hydrogen production system, a 500 kg/day hydrogen refueling system, and marine and vehicle fueling facilities,
which can refuel 240 kg of hydrogen per hour. The replenishment of the fuel cell ship will be completed at this wharf. °

National Energy Administration, 18 September 2023, accessed at https://www.ndrc.gov.cn/xxgk/jd/jd/202309/t20230918_1360663_ext.html.
8 /K & gk JE L AL, " China Energy News, 24 September 2023, accessed at
https://cpu.baidu.com/pc/1022/275122716/detail/83341721886384909/news?chk=1.

9 e ] 1 AR L B0 0 R S I E A, China News, 11 October 2023, accessed at https://www.chinanews.com/cj/shipin/cns/2023/10-
11/news972490.shtml.
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CCER relaunch is imminent with methodologies
under review

The contents are authorised by the Carbon Research Team of Refinitiv under the CET
programme partnership.

Background of CCER

The Chinese Certified Emission Reduction (CCER) scheme has been designed to complement to China’s allowance-
based carbon market through the use of offset credits generated by emissions reduction or removals projects. Under
this scheme, credits generated from projects such as renewable energy, afforestation, reforestation, methane utilization,
etc., would potentially qualify as CCER credits, which could then be used to either offset up to 5% a company'’s
compliance obligation under national ETS or to offset on a voluntary basis by nationally regulated entities within China.
CCER could also be used in pilot carbon market with a certain limit and condition or offset on a voluntary basis by
companies. In this respect, both a CCER credit and an emission allowance are equal to 1 metric ton, as issued by the
environmental regulator. However, amid concerns about carbon credit project integrity within the CCER scheme, the
issuance of new CCERs was suspended in 2017, with the idea that it would relaunch following a review.

The current demand for CCERs in China is substantial, largely because there haven't been any new ones to hit the
market since 2017. Demand for these credits has far exceeded supply in recent years, which has been bullish for prices:
in June 2023, CCERs were traded as high as 129 RMB/t (~€16), compared to 60 RMB/t (~€7.5) for CEAs during the
same period. But as the price range was also wide, the lowest could be as low as 12.56 RMB/t (~€1.5).

On June 29, 2023, China's Ministry of Ecology and Environment (MEE) held its monthly press conference and
announced that it is planning the long-awaited CCER market relaunch before the end of the year and major predatory
works are underway. According to the MEE's spokesperson, three key preparatory works need to be completed before
the relaunch can go ahead: 1) The publication of the legal rules; 2) The setting of methodologies; 3) The launch of
trading facilities including a new trading platform and accounting registry.

CCER methodology

Earlier in April 2023, the MEE issued a call for methodology proposals under the CCER. Each methodology will set the
technical standard for accounting for emissions reductions or removals, as well as the process by which credits will be
issued by different projects. This is the first policy has been updated under CCER after the scheme was shelved six
years ago.

CCER trading facilities

The announcement followed the formal acceptance of the new trading platform and CCER registry on June 27. Beijing
Green Exchange has been managing the construction of both the new registry and the trading platform since 2021. It is
set to maintain management of the trading platform, the National Centre for Climate Change Strategy and International
Cooperation (NCSC) — a government-backed think tank — will manage the CCER registry when it is formally put into use.
The completion of the registry is key to the relaunch of CCER program in order to manage the issuance and retirements
of CCERs to ensure no double-counting.

CCER legal rules

On September 15, 2023, the MEE held an internal meeting, approving in principle the Measures for the Administration of
Trading on Voluntary Greenhouse Gas Emission Reduction (Trial) (CHN: {8 E S &K B B BHX S EE iz (RX1T) ),
according to . This regulation is a key policy document and marks the most important step

in the official re-launch of the CCER market after a six-year suspension of issuances. This regulation is the overarching
document for the CCER scheme. The version for public consultation was released on July 7 and the consultation period
closed one month later. Nevertheless, there are still a few outstanding things that need to be ironed out before the
program can officially relaunch before the end of the year.




CCER's current status and next steps

The methodology documents for eligible projects have still not been published and will go through a public
consultation phase before formal adoption. These will set the standards by which projects can be considered CCER
projects and how the emission reduction credits are calculated. At least four types of projects will be included in the
relaunched scheme: offshore wind farms, solar thermal power plants, mangrove restoration and forestry.
Demonstration of additionality remains a sticking point, with potential projects able to apply for either an additionality
exemption or a general demonstration. Projects aiming to use the general demonstration of additionality will be able to
use an official tool to demonstrate and assess it, but it is not yet available.

Following the publication of the methodologies, the MEE will release implementation rules to guide both project
development and eventual trading of CCERs. The MEE update mentions three implementation rules: project validation
and verification rules, project design and implementation rules, and registry and trading rules. In order to officially issue
credits, rules related to project design and development must come out to ensure project integrity and data quality.

The registry organization is still to be established, which is necessary to operate the registry system underpinning the
CCER market. While the new CCER registry has been announced under the NCSC. It appears that the center is
planning to deploy a dedicated management staff to manage the CCER registry, which will take time to establish and
train.



3. Policy monitoring
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China actively deploys research and development of key
technologies for hydrogen aviation

Notice on Issuing the Development Outline of Green Aviation Manufacturing Industry
(2023-2035), MIIT Joint Heavy Industry [2023] No.181

The Ministry of Industry and Information Technology (MIIT) issued the Development
Outline of Green Aviation Manufacturing Industry (2023-2035) (CHN: VA S 4k 545 Y
T T B R SR A ) 3Gk R R N (2023-20354F ) [1J3d A1), requiring active
deployment of key technology research and development of hydrogen energy aviation,
to accelerate the research on core key technologies such as hydrogen storage devices
and power units, to research new structural layout technology suitable for hydrogen
energy aircraft. To Promote theoretical research and technical verification of fuel cells and
hydrogen internal combustion engines, hydrogen turbines, and hydrogen turbine hybrid
aircraft, and to open up a technology application model for collaborative innovation with
the upstream and downstream of the hydrogen energy industry.

NDRC revised the power demand side management measures
for the second time

Notice on Issuing the Power Demand Side Management Measures (2023 Edition), NDRC
Operation Regulations [2023] No.1283

Power demand side management refers to strengthening the management of power
consumption in the whole society by adopting reasonable technical, economic, and
management measures. The government released two versions of the Power Demand
Side Management Measures (CNH: HLJJ i KM B /5i%) in 2020 and 2017 respectively.
However, with an increasing amount of emerging demand-side entities such as virtual
power plants and load aggregators, the government released the Measures (2023
version). The new Measures require real-time power conservation, demand response,
green power use, fuel substitution by power, intelligent power use, and orderly power
use on the load side to promote safe carbon reduction and consumption reduction in the
power system. It is worth noting that demand response is an added chapter in the new
Measures. The government has made it clear that orderly power consumption will not be
implemented until the power balance is still unable to be met after prioritizing demand
response measures.'® At the same time, encourage the promotion of new energy storage,
distributed power generations, EVs, air conditioning loads, and other multiple entities to
participate in demand response, and build a demand response database.

OEZR KRBT K RS (R TR B IpE (202340%) ) &id# 7, National Development and Reform Commission, 27 September
2023, accessed at https://www.ndrc.gov.cn/xxgk/jd/jd/202309/t20230927_1360906.html.
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NDRC revises the power load management regulation

: Notice on Issuing the Power Load Management Measures (2023 Edition), NDRC Operation

https://www.ndrc.gov.cn/x )

xak/zcfb/ghxwi/202309/t20 Regulations [2023] No.1261

230927 1360904.html In 2011, in response to the tight electricity supply across the country, the NDRC issued the
Measures for the Management of Orderly Power Consumption (CHN: 45 7 i B & B pi5).
In recent years, with the large-scale integration of volatile renewable power into the grid,
power load management has faced new connotations and requirements, so the
government revised and issued the Power Load Management Measures (2023 Edition).
The new Measures clarify that power load management should promote the
consumption of renewable energy and improve energy efficiency while ensuring the
security of the power grid and the stability of power supply and consumption through
the adoption of demand response, orderly power use, and other measures. Demand
response has become an important measure to ensure power supply among them. The
Measures clarify the division of responsibilities, implementation procedures, and funding
sources of demand response.

2023-09-07

@.o Danish Energy @ Norad * CET &7 COLUMBIA|SIPA LI ;Lj%m&mﬁgéﬁ
L

. ® Agency hEEEENGA Center on Global Energy Policy Encegy Researeh st of Chinese

Norwegian Agency foe Development Coaperation Academy of Macrocconomic Research



