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Building a community with a shared future for human being

2060

Research on development paths on the greén
and lowcarbon transformation of energy
towards carbon neutrality before 2060
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Energy? The relationship with us?

10T K408 971 g~ hd

dyvar @ sy 5f =2ddek

EP. n, pag6zw Y. x0T 0T n'

MEs XMy g HJUT * 2201 0ei 8
b

"Energy is irreplaceable as modern life is
completely structured on the basis of energy,

energy is an essential factor just as important o kW 2 500 KWh 10,000 KWWh 50,000 Kith 100,000 KWh
as alr Water and Ian(B c—) ‘No Qata‘ 1,000i kWh ! 5,000I kWh 25,000 kWh 75,000 kWh
2 2 Theodore W. Schultz 2019

2019 Global energy consumption per capita (kwh)
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Addressing to Climate Change is a necessity, for China to taking the path of greercarimbiow

development in energy development
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Coordinate both domestic and international situations

It is necessary for China to proactively and innovatively implement
systemic changes in the energy sector. Otherwise, the domestic
ecological environment will further deteriorate, and the products
under the higkcarbon energy structure will be in a disadvantageous
position in the international market.
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New challenges faced by energy development: The principal contradiction has changed, so as the main aspects
of the contradiction - -

3000

# The emissions of SO,, Nox,
dust and particulate matter are

A =:'>T T o 6 & N J b d I~ hAT +~SOFM) wNox (W) L (FW) ;l;e@hjghg; tin‘the chg;lt% %
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o . - in US and 3 times in EU
The principal contradiction: Used to be the contradiction between '™ \'\.\,_‘ > QQSSEFEEZZE;W@
insufficient total energy supply and the urgent demand for energy from R kpHE T ‘ E’Kj'éé‘\)_%f%f; .
economic and social development. Now it is the contradiction betwgen. . . . . . . . . . Bas@sss = - B0 g it e
. . 3 2004 2005 2006 2007 2008 2009 2010 2 = - ¥ : y
the highcarbon structure of energy supply that restricts and may eyggsl 2 26 2 20 206 27 208 26 1 20 » ’ﬂ;i%%ﬁkﬁkﬁ;‘%w&#ﬂld
set back economic and social development; f&;
» The nilan -made imlssmn of Hg
. ~ o > o into the atmosphere account
A o I I e Z (Q. O € more than 3 JO%pof the total
A N i - « S IRVEREEE ,g(\)ﬁiﬁgwiﬁm%m&ﬁ%
© Y D i O &N Jd _ € H _ Z » The acid rain acreage increase

N > BAER4LET KA.
» The haze affect 0.6

The main aspect of the contradiction: Used to be ensuring coal suf billion people ad 35
provinces

to meet the total supply shortage, now turned into the vigorously u " 5

i L : rZEBEYWE2ELNER,
wind, solar, hydro and other renewable energy sources to optimiz %E&WA/DM{L,
energy supply structure (low carbon to zero carbon).
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From a high proportion of renewable energy in 2050 to a renewable energy outlook to an energy
transition outlook towards carbon neutrality
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China Renewable Energy China Renewable Energy China Renewable Energy China Renewable Energy
Outlook Outlook Outlook Outlook
2017

China Energy

Transformat\on Outlook

RENEWABLE
ENERGY
OUTLOOK 2016
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Implementation Unit Financial Support
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Technical Support
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Methodologies

Adhere to the global pattern: gealiented,
problemoriented, systemic analysis
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Building a great modern socialist country by the Chinese path to modernizatbreving carbon neutrality
of the economic society by 2060

Add ™ hat x
Economic and Social Development

¢ K#&X 13-13.5 K
Population: 1.34..4 billion people

c Kz GDPe 2020w Y C X 4.2-4.46
GDP per Capita (at 2020 prices): $42%00,000

c1 OVL XPM25 ~ kKt Adhp% 1 2060~ P NOONASZ
Environment: PM2.5 meets the WHO standard; achieve carbon neutrality by 2060
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Energy systemSupported byadvanced intelligent andgreenmanufacturinga new type of electricity system with wind power and
solar PV as the main bodwill be established, and a clean,{oarbon, safe and efficient new type of energy system will be built with
new type of electricity systenas the core.
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Breaking the impossible trianglbuilding a new type energy system

Economic Environment Friendly d -
K &SR

Ecological civilization society

Modernized
economic system

CEEERE New-type energy
fERRR system

Faced issue&nergy supply and demand security, energy and environmental secu
energy and climate security, and even national economic security
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Adhere to the system concept. insist on building a cleaicaltyan, safe and efficient new energy system
nationwide (effectively connecting production, supply, storage and marketing). The new energy system has to be

green, safe and economical

Green

o _EAR%/N
o iR
o RBKER

- Lowecologicalosses
- Lowenvironmentapollution
- Highresourcefficiency

® —HAWRHBE | Jvco2emissions

Safety Economic
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-1 AT A O xEOEOOAT A q; (A_gf_ yr% ,—D O A O O & oAffgrdablefor businesseandresidents
- Guaranteed resource supply & s - Highoutputbenefitsfrom societalinvestments

- Affordable average prices - Predominantly markedriven resource allocation
- Flexible production, supply, storage, and sales

o iV FI/FEREKSE
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Adhere to the systemic conceptestablish modellintpased decisiomaking support system b

CETOAT 1 0 Y As 3~ ¢ W3/ A
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rimary energy . Final energy Energy service
3 > 'E A 1 WS 4 é /rdemand Transformation demand demand
1 ndustrial Production

CETQusesthe %2 )prdgdietarymodelsystemfor quantitative analysis Biomass

processing
of the defined scenarios This model system encompasseshe entire
energy system, including energy supply, energy conversion,and final genef;’t“i‘fnrand
energy consumptionsectors, aided by three core models and two transmission
auxiliarymodels

District heating
production

AbAf 4MT O 0° * ¥3 b e ERI-LEAPC
"China Longange Energy Alternatives Planning Model in &l
Sectors" (ERIEAP)

AbAaf 2T 7 Wp w3 be ERI-EDOC
"ChinaElectricity and District heatir@ptimisationModel" (EREDO)

Aoaf 44~ h Y W3 b (ERI-CGE /CETPA)
O#EET A %AT 111 EA Al A 3-CGEEETPA %OAT OAQETT -1 AAT &6 | %2)

Heat
production

Fossil fuel
processing

Investments and
operating cost

Socioeconomic
impact

1000
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Scenario design
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A Baseline Scenario (BLS)rojecting current trends in energy system development

and is carefully recalibrated to align with the objective of the Paris Agreement to

limit the global average temperature increase to wafidegrees Celsius this

century. The analysis incorporates considerations of prevailing political and

economic tensions across the globe, alongside newly proposed policies from key
regions and countries. It assesses the likely impacts on the evolution of new and
renewable energy sectors, as well as on the energy transition both globally and
xEOEET #EET A8 1 " AOAT ET A 3AAT AOET A& O
by relatively lower intensity, is presented. This serves as a standard for quantitative
comparisons with two scenarios that envisage carbon neutrality.

A Carbon Neutrality Scenario 1GNSJ: Advocates for renewable energy

development, and by 2055, biomass power and remaining coal and gas power units
are fully installed Carbon Captutkilisationand Storage (CCUS) facilities,
targeting net zero emissions in the energy syateomd 2055

\ Carbon Neutrality Scenario 24NS32: Based on advocating renewable energy

development, it is required to further expand wind and solar PV power generation
capacity. The full load hours and power generation of coal power units both drop
faster till naturally retired as consequence. Prior 2055, biomass power and
remaining gas power units are gradually installed CCUS facilities, aiming for net
zero emissions in the energy systefore 2055
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Energy transformation: mission 1

Achieving a high proportion of electrification in
enduse energy is the basis for the green and
low-carbon transformation

China Energy Transformation Outlcok
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Terminakelectrificationis a necessargonditionfor systemiachangesn the economyandsociety ~ Flectficationatesof enduse

. 100%
Blast furnace Blectric furnace  Industrial heat pump

80%

ATyrio ap . )
Electrification in industry

40%

20%

Solar PV integrated

o%

bU|Id|ng 2020 2025 2030 2035 2040 2045 2050 2055 2060
e 2255 End-use sectors Tk Industry
---- % Building %2 j# Transport
Electrification irBuilding
Heating Smart Household power Intelligent

management system

pump meter storage

Electric car

AT T12 op
Electrification ifiransport
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CNS: Totalelectricitydemandoutlookin 2060

B
, By AREu
B | E ) e
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. wT 7.8%
~A ‘/l T | y ‘0BJ: §/8 e D P P S :) 1 w | N PP 4.9% N\\-
~ ~ 174 - . | y / 70 0% ﬁéﬁﬁ\w\%\ /
|-) AT 0T D oOw :.O_B_J4'3 i l.|J 2035\/ l %'Ji/ : 1.9%53*7}//; //

0.9%///

7 ht 2 16GIZTEEY 2060wl 3 Py | -
- : rRsRgn/ _ e ST T
hT 2 g 20 512F B i o
Total electricity consumption continues to NSz 2060
g rOW P°WZ' tc/)ﬁheat ) Other industries
. - e . - o 1 7 ' ublic utilities r9-5%
The high proportion of electrificationin the end-use Povertother o h"b'zj/o" |
. 3.0% Machine
sectors and the developmentof electric hydrogen manufacturing . -
productionon a large scaleare the main driversof a C“j;“;jg'

\

morerapidincreasen electricityconsumptionby 2035 T % i
societyas a whole uses16,000 TWh of electricity,and R i, : Sudng matel. / bl
by 2060, societyasa wholeusesa further 20,000 TWh % Steel /] |

e

5.0 Building
8%

Of e|eCtI’ICIty Own consumption and

line loss
2.9%

Agriculture Transport
1.5% 8.4%

2060 Total electricity consumption by sect@N$2

CET

PEERKBEE
ARG TRANSFORMATIN PROGRA




CNS2: RIEIBITHESHE6% ;Fl

CNS2 Enduse sector electrification rate reaches 66%

AsAU™ 4V O4d op' pPYAWT PCNS2A 1 41T O AD
T % K 2020W 08823.9%W T 2035W 08i40.2%> 2060W 08165.8% ootk
The overall electrification rate of emske sectors continues to increase in all three —__.=7~
scenarios. IENS2 the share of electricity in ende energy consumption increases so%
from 23.9% in 2020 to 40.2% in 2035 and 65.8% in 2060.

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

60%

A T2 copAT ywdD 381 gCNS2a1 2T T [ ’,x"' _________
= % NXE B3%W 2060w BBi51.4%Y 4o% e
The transport sector sees the fastest electrification growth, with the share of electricity __ )
In transport energy use growing from the current 3% to 51.4% in Z82n 20% /«"'

A T 2copYyw B 31 pgCNS2A1 D op' KE ©i7% ¢ o% T
A qu 6 2060W [0'3:33969%L|J 2020 2025 2030 2035 2040 2045 2050 2055 2060
The building sector has the highest level of electrification, with the electrification rate—— i1 End-use sectors T Ak Industry
growing from the current 37% to 96.9% in 20&NB2 ----#% Building - -~ - 7Zjf Transport

, . . N : . CNS2

OBJI= P N 0BJ» O i(
A B o YAMh o™ R CNS2A 1 X = OBI25%0 2060W 9 Electrificatiorratesof endusesectoran CNS2

52.2%
The electrification rate of the industrial sector sees steady increases, growing from 25%
currently to 52.2% in 2060UNS2
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CNS&: TotalpowerGenerationpowercapacitymixand CQemissiongn 2060

(NS2

21,000 "Bz W Transmission losses
|

= = = o B WStoragelosses

v~ hT D 202 5 1ZFE e Ta A:_E: L . pE 5EE  WOwn consumption
p L :

U wmek ' AHPHC D A1 aw - iR MG
roo : roo Ka . REHE  BE-fuel production
\ 2 HI b1 458K A HC Wg 12,000 #Ha Hydrogen production
Total electricity consumption 26,200 TWh B = RERES  WDistictheating
(Amongthem, 14,000 TWh for end-use sector ZEM? > = sE Mg

1,100 TWh for PtX, 4,500 TWh for green =%, e
. Ho o I3 B Transpart
hydrogemproduction). . Ty ity
3,0 |
BERY  mConstruction
( e e e N B Agicuture

2021 2025 2030 2035 2040 2045 2050 2085 2060

CNS2

Total electricity consumption@NS2
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Energy transformation: mission 2

Developing wind power and solar PV power' “:
generation is the source and-pomdition for a
green power system

China Energy Transformation Outlcok
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CN&: Windandsolarpowersupportthe new-type powersystem b
CNS2
10000 100%
mm i HE N PERE % MM Geothermal and ocean energy
o . .l R Bl Biomass
000 0% . ops
g HPBH e A H Solar
>Tv4 b4+ 3t 2xT ¢ i Wind
> . i '§ booo 6o% E - Bl Hydro
WP W T l.IJ 2035W/\ D] O N \4| 631Z:|:El I : % _?5 . Bl Nuclear
z > . & B 4000 4% I WS mmGas
WI T 01 %77%U0 2060w A D O 9812+ % -t -l
& " 2000 T 20% — B L —~Coal share
o' WI T 01 %98%WY D x TILCOE I I — AL A o L o foscil <hare
! \ 0 0% — T FERESR G T —Renewable share
0'14~0'21f / aH 2021 2025 2030 2035 2040 2045 2050 2055 2060

CNS2
Total installed power generation capacitg dMS2

Wind power and sola PV will become the
absolute dominant power source

The power systemfully realisesthe clean transition, and wind < z;

powerPVinstallationsincreasen scale by 2035 the total installed § 0.5

power generation capacity exceeds6,300 GW, with renewable < o4

energyaccountingor 786 of the total; by 2060, the total installed % o3

power generation capacity reaches9,800 GW, with renewable T+ Zi

energyaccountingfor 98% of the total; and the wind power PV R,

LCOEsarereducedo 0.14~0.21 RMB/kWh 2021 2030 2040 2050 2060
it _I- JAUF. Onshore wind —o—iff |- JA. H., Offshore wind
JeAR % Solar PV

* CET CNS2 LCOE

R S B Wind and solar PMCOBNCNS2
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CN&: Windpowerdevelopment

5000

2040 4000 ..
. % 3000 . . . . - . .
2040v1 i D K1 Au 3MiI H 2 2 2000 i _p _
= < = o - m
AA D UA D=Fr 23 QX ¥®pPpAT Y —Suww _ T = -
2. - . ﬁ%g [ ] — —
2060y 1 2 O N 42{Z:FEI -DATI J é oK‘%ﬂ%@%&@ﬁ‘%%%?&ﬂé'&”%ﬁ%?%ﬂ?%
SUKN: | 5 o"a S 8 2 28 8 88 8 /8 /R8I LLTIRRELEL RN
ﬂz:}:ﬁw r 71%U ~ DS BLS CNS1 CNS2
1 b S ni ?I D) 58%U“:n:“ 390:5 n Fit: I 42 A XL Utility-scale onshore wind
] ] ] ] ] [t _E 73 1= XU H, Distributed onshore wind
The timeline leading up to 2040 is pivotal for W i LA Offshore wind

wind power development
Total installed wind power capacity

By 2040 onshorewind power still dominatesthe new installed

capacity,and low wind speedutility-scalewind power, distributed @ P
wind power and offshore wind power all achieve largescale u 55 Fast
developmentby 2060, the total installed capacityof wind power Ilﬁ_[:ﬂ% bR = 4£4F North
reache4,270GW, of which offshorewind poweris morethan 700 Onshore wind 8% Offshore wind u 14 Northeast
GW from regionaldeployment 722 of the onshorewind poweris 2060 2060 = T4t Northwest
locatedin the "ThreeNorth" region and 58% of the offshorewind q = %77 South

powerislocatedin the EastChinaregion

CNS2 2060
CET Onshore and offshore wind power regional deployment in 206052
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CN&: SolarPVdevelopment

204001 A Ax TIKI Aw 3ML
uAx TIAw wo "9 P 2060w x TO

482 FF1 A Ax T|68%H > DS b s
Nt uAx TI38%H2 A -COE s N

Utility -scale solar PV and distributed PV develop

in parallel

By 204Q utility-scale PV still dominates new
installations, with distributed PV installations
growing faster, by 2060 total PV installations
reaches4,800 GW, with 68% of utility-scalePV
locatedin the "ThreeNorths"region and 35% of
distributed PV located in the centraleastern
southerrregion
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LS CNS1 CNS2

m E LA Utility-scale solar PV

P

L zOBIR

I TR Distributed solar PV

Total installed solar PV capacity

a 1£M Centre
m 1£7E East
A IGIR = 42 North

Distributed PV m %=1k Northeast
m g4t Northwest
® 9 ./7 South

Utility-scale PV
2060

B

2060

18%

CNS2 2060

Utility-scale PV and distributed PV regional deployment in 208032




S gEiRF e MRiEE: 5=

Energy transformation: mission 3

Wiy 1 . -
| ‘I | - T a.l,\ /ﬁ The establishing of a new type of power
P system and a highly intelligent new form of

‘IA ‘ /‘,A power grid
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CNS: flexibleresourcesvill bedevelopedast, andthe roleof coalfired powerplantswill change b

A" 20600 | OGmd TV ®E3IT O
o 9 - 28.7ZFR

By 2060 pumped storage, newtype energy storage, and demandide respons@esources
become the primary regulating resources of the power system, with the total resource capacity of

2,870GW
A pop"thilbe D" HRDQ S WI Qe g T 4 e
T 1 2040y KT Gih5 6 0 OY 2060 > ¢ N

The installed capacity obal powerwill peak between the 14th~15th Fiear Plan period and then
gradually decline, with some of the units being put on reserves, and will remain an important flexible
regulating resource 204Q coal power will be reduced20%8

CET
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Energy storage by EVs play a significant role in the stability of power system operation

BLS CNS2

100% 100%

A 2060W 1 BLSIr™ i A D 0 n 4.2K 1
CNS2¢ " T AD 0N Wg.7K %@v _ 1T N
g >ffToT A =N -omHa:—m

8o% 80%

60% 60%
40% 40%

20% 20%

It is projected that by 2060, there will be 420 million

0% 0%

. . . 2020 2025 2030 2035 2040 2045 2050 2055 2060 2020 2025 2030 2035 2040 2045 2050 2055 2060
pure EVs in BLS ad4@0 million ICNS2The - . I T
remainder will be a small number of glugpybrid AL miE rydrogen fuslCell - miuelvehice

2020-2060

vehicles and very few hydrogen fuel cell vehicles. 20202060 Market share of private cars by fuel type

500
ApCNS200 7 T 1 20N %% H9s%l (J(In =E4

T9 @M1 %K 4% o>

In CNS2, the share of EVs will be 94%, whileiplug oo

hybrids will be almost completely replaced, oo

accounting for only 4%. e 2ons 030 20 20t 2ot 050 s0ms 20

—pBLS =——CNS2
2020-2060
CET 20202060 Electric vehicle ownership
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P2Xin aviation and maritime
=

120

i
o
o

D CNS2tr ™ A1 2060wl 1 F Hoa=2 Ha% ®Q
28%-30%1 ¢+ T NI 7%t L @¥ 1~ M = 6] b
Gt Mp. T ¢ @9 £ H
In the aviation sector, it is anticipated thgt2060 the combined share of biofuels
ande-fuels will reach 28980%in CNS2Hydrogens expected to constitute around

CNS2

o
o

CHIWEEREE) [ (Mtce)
+ -3
=) o

N
o

17%of the energy mix, while the share of aviation kerosene will decline to less than ~ ° BLS  CNS2 ons: BLS  CNS:2
20%, thereby further diminishing the dependency on fossil fuels. 2030 2040 2050 2060
~ . o . . W {150 Electricity M i} Jet Kerosene ® “ZfiE Hydrogen M E#)/7 Bio jet fuel m Lk} Ejetfuel

. . R CNSzu Al | p. 1 0 il L é 1Al 10202060

i ol | D] D] H=> ¢ Efueloild M % z M | " 20202060 Aviation fuel demand (encompassing passenger and cargo transportatior

2040W 6 | 2 F B % K3IVYg%Qi 1 H 2060wl .

>% NKCj 5% ati = T @% " [ 2% 5 =
4,5%! “ 7 HooEen = 4o = = = ! - . - I
In the maritime sectoENS2oredicts the process of replacing-assil fuels to gain ;.f 3 -
momentum, with a steady ascent in the shares of energy sources such as ammonia, ke e o
hydrogen, electronethanol, and duel oil. Prior to 2040, petroleum products are o . —
projected to maintain a presence exceeding 57% in the energy portfolio; However, ’ BLS  CNS2 | BLS  CNS2 CNS2  BLS  CNS:
2060 this figure is slated to reduce to less than 5%. Conversely, the shares of 2030 2040 2050 2060
hydrogen and ammonia will elevate24% and 45%gspectively, commanding a e o s ot e s

substantial portion of the maritime fuel landscape.

2020-2060

2020-2060 Matritime fuel demand
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CNS2 Green hydrogen greatly contributes to balance power load in parallel with supporting industrial transition

w9

. . 5,000 25%
AD 1t p203%ve MD T o0 W o8] n
'tz @ 20351 1T D 2569k F g oo 20%
IHL 1 v hT D 152%y 2060w =2 3000 1% 53
. ~ E b
. 0 3 -
b uTe 456K TAHL | % 221% S o % 5
i
: : =2, %
Green hydrogen plays an important role in the g °
mid to long-term future I o0
Thecontributionof greenpowerbasedhydrogen 388 ggggdge ggggg
production to electricity demand growth BLS CNSa CNS2
increases after 2035 by 2035 electl‘icity il % Hydrogen production il & i Lt Share of hydrogen production
consumptionfor hydrogen production reaches
2,‘500 TWh or 15-2% of total eleCtriCity Electricity consumption of hydrogen production and
consumptionit furtherincreaseso 4,500 TWhby its share in total electricity consumption
2060 or 22.1%.

16 CET

CHINA ENERGY TRANSFORMATION PROGH



CNS2: EBREELE 1 E SFHERMEES ﬂ‘tl

CNS2Interconnections and power mutual aids form the new power grid pattern

2035 | 2060
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Inter-regional power mutual aids and grid |

. . rtheast
optimisation e
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By 2035 NorthwestCentral,NortheastNorth, Central
East are still the main inter-regional transmission
corridors by 2060 the grid pattern of "West power to
the East, Eastpowerto aid West, North powerto the
South, North and South mutual aids" is formed,and
the scaleof the recipientof the powerin the Eastand
Central regionswill be increasedon the basisof the
currentabouttwe times

CNS2 2035 2060
CET 2035 and060 Intefrregional power transmission sketch mapNg2
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CNS2 A safe and green power system with wind power and solar PV dominance

2060 2060Powerbalanceof the new-type powersystem

4,000

o
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Ny T 49t 2 -3 EV
2 X221 Xd2k T o
O @3 EV-V2GX D

N

W' 34 M2

Ty T 91 o ->
EV-V2G2 @21 ®D

2 -
Day1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 k T | O A D k EO_B_J}
iy mRAR miol skl mRPE b iR JAfiE ABHAE  smAERERCE V2GR — i 380/ ’ ’
mCoal Matural gas EENuclear EEHydro BEBiomass BEGeothermal BEOcean energy Wind Solar WEStorage discharge V2G discharge =—Total 0

A [H R iz

Noon with high PV output =

pumped storage, battery 1E 3000 Evening with low wind
and EVundergo substantial o output

charging, accounting for gmoo pumped storage, battery
37%of the total load; EV- 2000 and EV-V2Gdischarge a
V2Ghelps to absorb excess - considerable amount of

o

electricity from the grid electricity, contributing to

Day1 Day 2 Day3 Day 4 Days Day 6 Day7

4345 SRV G A R4 R SRS 1 54 I e MBI i A W 38%of the total power
LIt Tl A (GE AR R . .
g fE Rl VaGFEi — il generation capacity
Reduced losses Shifted load Reduced EV charging M Traditional consumption
MElectricity to heat M Consumption-alu. smelters -flex. Distribution losses M Consumption-EV smart charging
mmStorage charge V2G charge —Total
CNS2 2060 Hourly power balance in summer 2060N52
Evening with high wind output
D0n ®WZ XD £ A EV smart charge plays a more
CET WAT 1 pOT 2 A OBJ substantial role, reaching 16% of the
I Y5 16% total power load
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Energy transformation: mission 4

The green and lowarbon transformation of
the energy system to trigger systemic changes
of the whole society
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clean energy industry become a new pillar of social economic development F L
A CNS2i | 2035w % Tl [ D T D 08 L
‘ © 2021w B8 21 5.4 30U
A Sustained leapfrog development in renewable energy technologies: CNS2 predicts, from 2021 to 2035, the annual
. " : . : m A EO R e LN m fifi
average growth rates for installed capacities of photovoltaic (PV), onshore wind, and offshore wind are 16.2' i F R m GRS (rVaG) m A A
15.6%, and 27.4%, respectively. By 2035, the cumulative installed capacities will be 8.2, 5.4, and nearly 30 ' g sk R A = fie

the levels of 2021.

A CNS20r ™ i 1 2021~2035Ww1 A3 UT H €9 V2Gl wgz 2035

w 4 26% 2030~2060W | V2aGwz W 1 14%

Exponential progress in power flexibility technoloGieS2redicts, from 2021 to 2035, the annual average growth rate of n
storage technologies (includMgQ is approximately 26%. Between 2030 and 208Gexperiences an annual average grow
rate of about 14%.

A DR 0N 0T X2 TyezZvMrNDRH 1
2021~2035WWZ W 4 22% 2035w T ¥ 2021w Bi6M Qi
Enormous potential in demand response (DR) technologies: Multiple DR technologies, such as intelligent charging for | 2060

industrial responses, are projected to have an annual growth rate of around 22% from 2021 GNZEBB\I2035, the
deployment scale is expected to exceed 16 times that of 2021.

2050

P . . N 20 40 60 8o 100 120 140 160
A X CNS21 | 2060w A7 J/bD T AH AT ¢ 2021=1

N T 1 H R W " 2021w Bi56/1 29015 331 = Distributed PV Utility-scale PV

. N ) ’ . . . M Onshore wind 1 Offshore wind

Massive deployment and deep substitution with newusedechnologie€NS2redicts, from 2021 to 2035, the annual avere B New-type energy storage (incl. V2G) M Boilerand heat pump

growth rates of deployment scales for heat pumps and electric boiler technologies, new energy vehicles, and hydragen Demand side response m New energy vehicle

are 10.5%, 21.2%, and 21.7%, respectively. From 2035 to 2060, these rates are forecasted to be 11%, 2.8%, and 8l§% " Hydrogen

By 2060, the deployment scales for these technologies will be 56, 29, and 33 times their 2021 levels, respectively. CNS

2

Growth multiples of selected clean energy technologi&d 32
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Renewable energy creates more green jobs

-

A A>T CNS1® CNS20 7 | /BBLSYF ™ %1 ¢! WI DT,

rosas

HI PAwWw@@SY ht A ~ 70 3 M G e M y@OYy yQ
Carbon neutrality spurs employment opportunities: In the cawdaanal CNS1/Zon-hydro renewables create more jobs compared to
BLS offsetting job losses from coal, thermal power and other conventional sectors.
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CET Sectoral Employment VariationddNS12 Compared to BLS in 2040 and 2060
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Energy transition facilitates the reduction of atmospheric pollutant emissions and achieves a Beautiful Ch

APM2.5 NOx SO2 CNS2> CNS2ir © 7 |
2060WEz "7z o/ LFNO | MopM o =8 ° Afwé& w H
Under energy transformation scenarios, the emission levels of major atmospheric pollutan2M2dchNesx and SO2are

further reduced: Bot@NSIland CNSZully address the issue of atmospheric pollutant emissions bydtasihg pivotal
support to enhancing air quality ameglisingthe vision of a Beautiful China.
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Revolutionary transformation of the energy structure

Ve

A CNS1/20 7 11 2035w p. 1 0p K1 O 01 %z
35%Y 2060w I CNS1= CNS20r ™ 1 ° . @ "e 85%° 92%e 2 AE |

Nonfossil and renewable energies emerge as dominant sources: In CNSbssilnemergies account for over 50% of the
primary energy demand by 208%;2060, this increases to 92% anéld@spectivelyheatingvalue basis)
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Energy flow chart in 2021

201 EAERERA | 2021 China Energy Flow Chart (CETO 2023)

2060 FE P [EREFRE (CNS2)
Energy flow chart in 206GNS2

2060EHEREAE | 2060 Chin Energy Flow Chart - CNS2 (CETO 2023)
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