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1.1 Basic Situation for 2022

O Installed renewable energy generation O Renewable Energy Power Generation in
capacity in China exceeds 1.2 billion kW China surpasses 2.7 Trillion kW-h
® The installed renewable energy power generation capacity ® In 2022, renewable energy will account for 31.6 per cent of the total
accounted for 47.3 per cent of all installed power generation electricity consumption of society, an increase of 1.7 percentage points
capacity, an increase of 2.5 percentage points over 2021. compared with 2021.
® The newly installed capacity of renewable energy power ® Renewable energy will add 241 billion kW-h of new power generation
generation accounted for 76.2 per cent of the country's newly capacity compared with last year, accounting for 80.8 per cent of the new
installed capacity, becoming the mainstay of newly installed. power generation capacity.
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1.2 /K B #0141 Hydropower and Pumped Storage

H 7K Conventional hydropower
EERIEEICTTIAKW
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ERENBEEN2700AkW, TESHAESDIT. HE
L KSR, 20225 F80E3007kW.,
FHAKNFZREZEPEAEMKX

The built installed capacity is 367.71 million kW

The annual new investment capacity of 1.57 million kW,

mainly in power stations such as Baihetan and Suwulong

The installed capacity under construction is about 27
million kW, mainly distributed in Jinsha River, Yalong
River, Dadu River and other basins, with an additional 3

million kW approved in 2022.

Hydraulic resources to be developed are mainly

concentrated in the southwestern region

7K ZEHE Pumped storage
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® FHIEIR 880 kW,

® 1Z/EABRE, ERIR6890FTKW

® HI/KBREBNEBEKR T EMITE4579FkW, ZEEE
1.2142kW.

® The scale of investment in production capacity and

annual approved hit a record highs

® Annual new investment in production capacity is 8.8
million kW.

® Approved investment in production capacity is 48

stations, with a total scale of 68.9 million kW

® The scale of investment in pumped storage stations have
been built 1s 45.79 million kW, and The scale of
investment in approved ones under construction is 121
million kW.



1.3 X H, Wind Power
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O Stable growth in new onshore installations, short-term decline in offshore additions

® FIEHMIEHI763AkW; EHeb, Pk EXEFIE3258HkW, & X B FE

O

O Power generation continues to rise

® 2022FENELXHEEIL762412kW-h, [ELLiEK

505 7kW-. 16.3%, STEIMEIRESFREEN8.8%, K2021F
o RERITEM36544T7kW, [EJLEHEK11.5%. EEITETR.

New grid-connected installed capacity is 37.63 million kW. Onshore wind power added ® In 2022, the national wind power generation capacity

32.58 million kW and offshore wind power added 5.05 million kW. reaches 762.4 billion kW-h, a year-on-year increase of

16.3%, accounting for 8.8% of the total annual
generation capacity of all power sources, an increase of
1 percentage point compared with 2021.

® The cumulative installed capacity of wind power was 365.44 million kW, an increase of

11.5 per cent year-on-year.
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1.4 X FHEE Solar Energy

TR FRF RIS O ZBESKIEEREH
O The installed capacity maintains rapid growth OO0 Substantial increase in power generation
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® Newly installed capacity of 87.41 million kW, all of which is ® National solar power generation amounted to 427.6 billion
photovoltaic power generation. kW-h, up 30.8 per cent year-on-year, accounting for 4.9 per
® The cumulative installed capacity reached 392.61 million kW, an cent of the total anpual power generation of all power sources,
increase of 28.6 per cent year-on-year. up 1 percentage point from 2020.
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1.5 A Y7 f& Biomass
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O The scale of newly installed biomass power generation O Significant increase in power generation
declined year-on-year NI ~
y y ® FLEEIAT|IS24ZkW-h, B202I5EHM11.4%, LR
® FNIEAHI34AkW, [EILETFESS.7%; BREFLXBEE2.1%.
o EiTHMENBEIART4132FkW, [EIELIE18.8%. ® Annual electricity generation reaches 182.4 billion kW-h, an
. ' o increase of 11.4 per cent compared to 2021, accounting for 2.1
® Newly installed capacity was 3.34 million kW, down 58.7 per cent per cent of total annual electricity generation from all power
year-on-year; SOUTCES.
® Cumulative grid-connected installed capacity reached 41.32 million O LRIt EE N |38
kW, up 8.8% year-on-year.
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0 s = 00 ® New installations of domestic waste-to-energy incineration
account for 76.9% of cumulative new installations, an increase of
_— R ERRER — R R 1
e e 5 percentage points from 2021.
2018—2022FF Y URFRF It | B R (Hia S ® Non-electricity uses such as biogas, solid moulded fuels and fuel

Trend of installed grid-connected biomass power capacity, 2018-2022 ethanol grow steadily.



1.6 fi5 88 . S 8 Energy Storage and Hydrogen

O FEEREH AR EHFIER

0 New energy storage enters a new stage of scale development

® 20225, HMEIREHEMENBMRATIGCW, RitRilARY
13.1GW/27.1GWh o

® In 2022, the scale of new energy storage projects will be about 7GW, and
the cumulative installed capacity will be about 13.1GW/27.1GWh.

O BEEFHEPESLE—SIRA

0 The dominant position of lithium-ion battery is further
enhanced

o FMEIIZMBER, EETFHEMEEALIEIT%. RitRil&ELikE
94%, BRO2IFREIAIINTET R

® Among the newly commissioned projects, lithium-ion battery energy
storage accounts for 97%. The cumulative installed capacity accounts for
94%, up 3.1 percentage points from 2021.

O FhBfgaer- ISR e R
O The scale of the new energy storage industry continues to
Srow

o 2EESTHMITUSTERKI2ALT, BEETHM~E
750GWh, [EIEEIBCHEBIT130%, HAfiEq i%i%?%%EEIOOGWh o

® The total output value of the national lithium-ion battery industry
exceedes 1.2 trillion yuan, and the output of lithium-ion batteries reaches
750GWh, a year-on-year increase of more than 130%, of which the
output of lithium-ion batteries for energy storage exceedes 100GWh .

O AB4RERFISHEMIE

O Hydrogen production from renewable energy is
taking shape

o CAEIEI00MX. FEEMBERF/KEISTINE, I
SEMEI2.1GW,

® There are more than 100 planned, under-construction and
constructed electrolytic water hydrogen production
projects, with a total hydrogen production scale of
12.1GW.

O S TIPFEEC R SR

OO0 Substitute application of green hydrogen in
industrial field has shown results

o SHE. fAE. I, AMKLFTULHAETE
SERRENRPITE,
® Ammonia, hydrometallurgy, coal chemical, petroleum

refining and other industries begin the carbon-neutral
change of replacing grey hydrogen with green hydrogen.
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Development of new power system

construction
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2.1 Status of Development of New Power Systems

O Steady consolidation of power supply security capacity

® By the end of 2022, in China, total installed capacity of all types
of power supply will be 2.56 billion kilowatts, the total electricity
consumption of the whole society will reach 8.6 trillion kilowatt-
hours, and the total power generation capacity will be 8.7 trillion
kilowatt-hours, which will form a national grid pattern with "six
regional grids as the main body, and asynchronous
interconnections between regions as the main part".
O Green and low-carbon transition of electricity continues

to accelerate

® By the end of 2022, the installed capacity of non-fossil energy
sources will reach 1.27 billion kilowatts, accounting for 49 per cent
of the total installed capacity; and the power generation capacity of
non-fossil energy sources will reach 3.1 trillion kilowatt-hours,
accounting for 36 per cent of the total power generation capacity.

O Power system regulation capacity continues to grow

® By the end of 2022, the cumulative scale of coal power flexibility
transformation will be about 257 million kilowatts, the installed
scale of pumped storage will reach 45.79 million kilowatts, and the
cumulative installed scale of new energy storage will reach 8.7
million kilowatts. The situation of new energy consumption is
stable and favourable.

O Power technology innovation level continues to improve

The clean energy equipment manufacturing industry chain is
basically complete, the world's largest single-capacity 1 million-
kilowatt hydropower unit is in operation, and the conversion
efficiency of crystalline silicon photovoltaic cells has set a world
record of 26.8 per cent.

O Outstanding results in the reform of the electricity system

In 2022, 5.3 trillion kilowatt-hours of electricity will have been
completed through market-based trading. The mechanism and rule
system of the electricity auxiliary service market in the medium and
long term will be fully established, and the mechanism for time-
sharing tariffs and ladder tariffs will be gradually improved.
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The pressure to preserve
supply is prominent

ZEREEM,
ﬁE%b1f§éEW*ﬁ%&

Multiple factors are superimposed,
power supply is tight in some areas,
and there are outstanding challenges
to guaranteeing the security of power

supply.
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Traditional power scheduling methods
are difficult to fully adapt to the new
situation and new business model. The
technical means of control, scheduling
mechanism and information security
protection need to be upgraded.
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Issues and Challenges Facing the Construction of New Power Systems
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Shortage of
regulatory capacity

REEXRE, RRBATEDRERAE
B IRIH N B R AT IR
With the rapid development of new
energy, system regulation capacity
enhancement faces many constraints,
and the new energy consumption
situation is still severe.
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Technology need to be
upgraded

EOXBRORANEEEHFER, B
ARG RIR I F IR SN BE B IF LR TT .

Power key core technology and
equipment is still short board, and
power system science and technology
innovation driving effectiveness needs
to be continuously improved
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Highlighted

"Double-high" characteristic
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1.
The "double-high" characteristics of a high

proportion of renewable energy sources and
a high proportion of power electronic
equipment are becoming more and more
prominent, and the pressure on system
operation continues to increase.

WEESIRE

Difficulty of reform mandates

BORFERER
[EBMXEHA, ENFEBDRERN
RHEHRETE.

The process of power system transition
and development still faces many
obstacles and risks and challenges, and
the institutional mechanism for adapting
to the new power system needs to be
improved.
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O FBEBHZEFRAIAISIE Four main features of the new power system

BN ARG ZMEGRRERNEZHEMFSKIN “WK” BRI

MR NRGREGZESN. FEREk. FERE SEMaOXERFE. Z2NEEFARE, FEREEHOER, R
REREEYE, SEMAZEMERE, XELETHEENRGEHN “BN—&” EREZR.

The new power system is an important component of the new energy system and a key vehicle for achieving the "dual-carbon" goal.

The new power system has four important features: safe and efficient, clean and low-carbon, flexible and intelligent integration. Safe and
efficient is the basic premise, clean and low-carbon is the core objective, flexible is the important support and integration is the basic

guarantee. They construct the new power system of the "four-in-one" framework system together.

BN FRUAEERHE

Four Important Featuresl of the New Power System
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safe and efficient  clean and low-carbon flexible integration

the basic premise the core objective the important support the basic guarantee



2.4 =R BB S 2 Z ¥ & Three stages of development and salient features
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"Three steps"” in the development phase of the new power system construction

NNiEEEEIHA (Z9RU-20304F) SMPHZRRHEA (2030-20455F) INEFRER (2045-20605F)
Accelerated Transition Period General Formation Period  Consolidation and Improvement Period
(current - 2030) (2030-2045) (2045-2060)

heeiE p 9 & New energy has become FgglERL /g New energy becomes the |)JFREENEEE{L Integrate the use of electric power
EERETK the main body of power SEH AR main body of installed SRR R E resources with new energy as the

HEB{B 2B generation, and coal power VEER RS capacity, and coal power A — main source of power supply with

is still the "ballast" of the accelerates clean and low- other secondary energy sources such

Ay "IEM8 i RAREEEL, RERRAERIA.

power system. Grid form is carbon transition. Grid as hydrogen. Realise breakthroughs in
17 ; 51 1 o 2 o=
A" . BN dominated by regional FERISRIEL, BRI RRER new transmission network technology

SLAX I BEX interconnected grid, and L7, & digitalisation, intelligent 2, FBISRERM and deep coupling and synergy
) , 77 distributed smart grid has Be 2=, transition, an o- ERERBSIE., etween power and energy

B AE, 9 distributed d has BEMEEEY d Co- EXREMRSNE. b d

i E e entered the initial KEEMNE4 development of large FHPMISEHZES transmission. Enhance the highly

HANERERS development period. FoEtdEas grids and distributed. EEEED, £ flexible interaction between the user
B, fEBES 1% Energy storage is 4L 4 it Scale and long-time SKRURELE ST side and the power system, operate

‘flexibilisation and

=17,
. . developing on a large scale .. energy storage technology e multiple types of energy storage and
REMARE . . MEREIARNSE BAORRIUNS . . .
with multiple scenarios and breakthroughs. achieve dynamic balance in the power

MAE N N7 /6
ARICRR. technical routes. . . system.
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