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China’s NEV (new energy vehicles) industry has made high-profile achievements
in the previous phase. China is world-class in this area and accelerates the global
vehicle electrification. At present, many countries have proposed their timetables for
electrification in different forms in an attempt to take a leading position in comprehensive
vehicle electrification. Faced with bans on ICE (internal combustion engine), we
believe it is necessary to propose a suitable timetable for the comprehensive vehicle
electrification, take the first-mover advantage, and accelerate technology progress and
cultivate market, in a bid to help improved energy mix and environment and to realize
the dream of a strong auto power.

When setting the timetable for comprehensive vehicle electrification, we need to
consider many elements: Can China’s upstream resources, renewable energies,
and power infrastructure support the electrification? Do we have ensuring industrial
conditions like the supply, technologies, and higher efficiency with lower costs for
electrification of the auto industry chain, charging infrastructure, product circulation in
the aftermarket, and human resources? How can we design the roadmap for national
vehicle electrification in line with different local realities? What benefits and influences
will the vehicle electrification bring to us? What policies should we make to support it?
All these require systematic research and demonstration.

At first, for issues above, the subject group has comprehensively assessed the basic
complementary and ensuring conditions for China’s vehicle electrification in following
areas: the reserves of upstream resources, the supply of clean energy, charging
infrastructure and power grid facilities, NEV supply, core technologies across the
industry chain, aftermarket and circulation network, human resources and so on.

The supply of upstream resources: large lithium reserves in China can meet the
needs for comprehensive vehicle electrification given ideal exploitation and recycling.
However, the domestic reserves of cobalt and nickel are relatively small. In this context,
international trade and foreign investment are key guarantees of the supply of upstream
resources. But we need to be alert to production capacity and political restrictions.

The supply of clean energy: China will increase the proportion of electricity generated
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by renewable energies in the electricity structure step by step. In the future, the clean
energy system can work well enough to power EV (electric vehicles) in a green
way, thus promoting interactions between renewables and EV. But at present, such
interactions cannot see synergy effects due to a lack of relative ensuring systems.

Charging infrastructure and power grid facilities: Influenced by new infrastructure
construction policies, the expansion of their layout in China is speeding up step by step.
In the future, we will mainly rely on fast charging while making slow charging subsidiary.
This model can meet the basic energy needs of EV. But, at present, we are still faced
with challenges like the inadequate capacity for charging in residential areas, high costs
of charging in urban cores, a lack of effective coordination and interaction between EV
and power grid.

The supply of products: China has various NEV with sharply lowered costs and the
production capacity can be guaranteed, but the industry is faced with adjustment and
the supply chain restructuring. The supply chain of full vehicle and components face
challenges from management and upgrading. In the meanwhile, expediting promotion
of vehicle electrification will bring higher risks of high-quality core parts shortage in the
short run, including power battery.

Technologies of core components and parts: China has made breakthroughs in power
battery technology and is competitive in this area. But in the future, we need to pay
more attention to basic researches on relative products and tackle issues related to
basic materials, processing and so on.

Production cost reduction: the cost of full vehicle and core components and parts can
be further decreased and however, in this regard, EV remain expensive than ICE.
Accelerated vehicle electrification will bring in scale effect, contributing to a significant
cost reduction.

Aftermarket circulation: In China, the ensuring conditions for power battery recycling
are improving, however coupled with incomplete industry ecosystem. The EV residual
value is low due to the rapid technology upgrading and separated standards of battery
performance evaluation and battery loss discount factors. Therefore, speeding up the
process of vehicle electrification will benefit the aftermarket circulation system.

Human resources: NEV industry ‘s higher incomes and benefits than ICE field
attract more talents and thereby a rich talent pool is built. But this industry, like other
manufacturing sectors, are confronted with structural problems.

Based on above analysis, development roadmap on comprehensive vehicle
electrification by phase, car model and region have been proposed and it is expected
to turn the roadmap into reality by 2050 roughly. According to the roadmap, this report’s
evaluations on benefits and influences of vehicle electrification are as follows:

Energy conservation and emission reduction: After realizing comprehensive vehicle

vii
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electrification, the oil consumption of auto industry will reduce by 80% from the peak by
2050. The GHG (greenhouse gas) emission caused by urban mobility (mainly refers to
vehicles) will reach its peak no later than 2025. By 2040 and 2050, the peak of GHG will
decrease sharply. The cleaner energy we use, the greater drop from the peak we see.
The emission reduction of pollutants such as volatile substances, carbon monoxide and
nitrogen oxides will be significant. But improper disposal of waste batteries will increase
certain environmental risks.

Industry benefits: local carmakers and core parts suppliers raise benefits in the early
stage, but may shrink due to potential competition with international enterprises in the
mid-to-late period. But, generally, the industrial benefits of EV are better than those of
ICE.

Convenience: Compared with ICE, EV can meet demands of mobility largely, however
with limited efficiency in some traffic scenes.

Transportation management: With the progress of comprehensive vehicle electrification,
the management policies need to be differentiated between NEV and ICE, and road
traffic safety and management standards need to be adjusted as well.

Traditional industries adjustment: although companies and players within ICE
powertrain and adjacent sectors like automotive energy are under huge pressure in
shifting towards vehicle electrification, new jobs are created in this process, mitigating
the impact on abovementioned and relevant industries.

In order to ensure the effective implementation of comprehensive vehicle
electrification,10 development proposals are presented as follows: 1. Accelerate the
research on implementing the top-level design and schedule of achieving vehicle
electrification in 2035; 2. Improve dual-credit policy (CAFC/NEV credits) and execution
policy; 3. Improve the construction of aftermarket circulation network; 4. Accelerate the
construction of charging infrastructure and the security of power grid facilities system; 5.
Attach importance to the strategic position of resources and cope with the layout of that
actively; 6. Pay attention to social security work in the process of industrial transition;
7. Continuous support for technological innovation; 8. Strengthen International
cooperation; 9. Explore and improve the business model of NEV; 10. Deepen the
evaluation of the influences of the comprehensive vehicle electrification on related
industries.

viii
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MERREOUBARRABLOIDEIN 9.4%. 17.9% F116.9% (1% 3Fx) , M
RMHEEIIR ERE, ERmERMNFERBEERNFER.

%= 3 U BERERRIRIERED

nH 2025 &£ 2035 & 2050 &
AREEREzak 41490 87210 130410
ZFER)

Al 2738 8928 19033
B (CrAs P

ST B4 AR & LG 6.6% 10.24% 14.59%

ikt 3911 15567 22006
B ZF =BT

H R B AR A H LI 9.42% 17.85% 16.87%

HiEkIR: FREENE

(3) ZRIERDIESNFIFE D KiFF BERER S R

B FEEMERETTE, NRED BN IENBENBRSRNENAES, FTLIEY
AR ENNDREBNSEMRERSBN, KWSIBERE, BN T JBER
RS, NIBSTFREBMUR, BEBIAFRERRA (RSiEERANE) . BB
PERZZENBNHHEDIE, TEBIENIFERMER N EE R BERER
TH o
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(1) BFRERL IS RERNAVENRURERTE

FEREEABERES 8 MNTAAHREEETE, QRN 10-20%. RE
BCEBAREZY 50W/ ', 80 wAY(EE, ECREAELY 4kW, ZIBEARM 20% &, 7
BAEE 3.2 kW; ItRERKEEUREREN, AWINSWHE/N0F, RIERFEE
—MeEN, FHIt, 8MEENAISIRIBAEEN 6.4kW, SIRFIAE 8 /NJRTLIFEE
51.2kWh, £3REFE5#EIY 300km, MEEEMWAHFHERiHERERXAIFTREK,
MEINE 4.

& 4 BFRBXEIRTIRERMU BRI

[iez2R 03 8o mrELHEE EBEMSER FMEEALH REFTE LT 7t E At (E] FEEHEE
(W/ me) (kW) ERELEE () "2 (kW) (kW) B (kwh)
50 4 0.5:1 8 6.4 8 51.2

BURKRIR: EEEENE

(2) RIEFEBEHENSHNBAIE HRE

RINEFEEB A LAE 10 D8 ABAE4NFE AT 100km RUFTIRERE, BEASZRfEM
EHEMESRERNINHEIE, RS T RBEEM L EEREE . MNIREFTEELE
IONITY. 2E ChargePoint. 4. HA CHAdeMO the. FEBHDEIESGSIL
N Z Fe B A P 1R VB EXT R N ER R R AR T R AR TSIt . BEE TR ERBNS
FRBEFEET, KNXRFEEZXRESEIINA, (ERMERRNeES, EITEH—
SIRFETE FTRERE

(3) (BEMFERENIE, TREEMREBEREREEENR

ERENBRARRET, PERBREMtREFRESIBRIE, TEEPERLNE,
#ZE 2019 K, FEMERAFREE2L381 Hl, REMRFREEXE121.9 51,
ZEMREEEAR) 3.1 1,

BEFERTRAINE, TREMREEEGEINR. HERZEREGEMIT BT
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HETEMAFEIRETYRBEMREHNENEE, EexBREMREZR. EEFENR
AIRRMRIE, INREBNERERERIR . EHEET T, TEEMRENERGH—F
BiE, B2 IMEHAG EAHIE .

(4) FEEREIRESEMEERIGAITR S

—EERXTBRERERNE, BRBTFERMUARHE. —RROBMKR A TEE
FREMAMKARS, WE 7 Fix, 8o /AE R —Eh P OBXKANS EARIREK,
REUEPEREEEEE, BEFTENARS , SHPORX AHFTEER AR,
=RRDSISBISEEFREBAINEN, SR ELUREEIETSE, BinEER
MBS SB[ ESEMENMTEE.
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140 ER A
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100
IR
& 80 it
o
60 FEE R
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40
20
0
60kW 40kW 60kW 40kW 60kW 40kW
127t/ /NBF 87T/ /MAt 57T/ /NBF

7 FRBEBEFE N ARINERFTEAIINTIE 300km *MERLASILL
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ERIIMR A AIEBENERRES, PEA T ERERRIEE
TEFEE, EEMHBNERMBERARRRBENTRSS, XS

RARERE:, W02R 7 F.

TREAIE, 03K 6 P, G
HOGE TR MFRER

%= 5 EfrEB D EEBEHEB
k= SIRETEEIRREN K hE IR R RAER R HabR R ER AL
HEHEHHEEREEE “goTOzero” , 2019 N 14 REFER, LFHH
HEHEEIZE ID R&5; 3TXI 2020 Fiff EEFLBEF)ID RFIER -ID. 1K,
R W 75 A R4, 2025 F4HEE HIRIE] 2028 F—HEIRELEF i IR IREA I NERAE
BEHEBIERIAR 20%, #2029 E4E7=; SiTHERERTERAE
FAB TR EBIEFRILR 40% EENE
HMEREHFMAMAETMmE EQ;
s omamumnezy SLImEEESMEsELs. s
Eiguaz)| SEBANL, 2025 LR E i?ign$ﬁfé;]§ggj, MEEFT SABEINEEREAINERAE
£ 5HIAT 15-25%; £ “HEl smar
2039” X
=T 2023 FHEE 25 FEEERARE, BiF SKESRERMFRERSESEAE  AEIMNEREIEATNERAE,
o 12 AR E FHRRZE, RFIFE=LEBT) MINI i PRI S ZEBURE R
+m 2025 F A ERHEH BRI, 2020 FEEFEG | HERESH B BAEH. HREIEASHFBRE
2050 FEEPEGHEE YRR AT FR HZFLH KE 10 hERP WERGE, SABEFHERGHMR
2025 EZENSEPERBGEE 20 5% 4B, RAmH. BMEXNREEIN
AR 2030 FEREREERAAEI 23 o FR B S T 5 R B
g M 2022 FREEHEE 100 A FTiE-HBHZ-=FHES5ANEES iz, RAENAMEBEIEATH

RRE
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2020 £z AMFEREHEL 10 FRFTRE

di AR AT N ERAE,
1 é W 7F) (4758
B 2023 FHE 20 MEFABRIEE EE%, sz 3 FETHeERER 2 B B R S 2 B R
BHEEE—F
ERFRERMLIFERRESEN
7], 2019 £ 4 BE4FRELT “18
. 2022 FHEL 40 FEEEIRRE, 81F 45 E 2.07 HEEITR], KK 3IFERH _
B1= g VA=)
B emmmmnk HiB 20 HE N EERETE R e AREHNEEAE
BRI S REHESR, HpEig
10 FAFRERAEER
2021 FEFrEEIRREHE AELIER
PSA 50%, FERGMANREILHEL 31 73 2021 £ EHEL 8 FHEREIREAE il HAHEENREAT NERAE
BEERE
#35 2020 FRFIEMERYSHELES) -
. AR / i AEENR AT NER AT

FORRIR: EEEERBAFEN (Fxefih) 28, FEEHME 2020414

%= 6 TERDEREEERHNUHB

i HeeRAZENX] HREE R AR 4%
HEEENITE: 2 2020 FHEERAENE GSFIEREE 00% KL E; PHEV HEEIX
=t F) 65%, BEV HEHLIE 35% BEV. PHEV. HEV =f#hZ !
EFHRZE 2020: gERRESHEE] 2020 FIF51LF) 180 A
Kz ERBRITR: 7 2020 FRTTE=AFEREERTE, FH&E 2025 FRTEiHEH S HMFHEE B A NE
BEV 21 X, PHEV 12 X AfyE
= ror s . - e
. f}gi;?;c%fg‘?mmhmﬁﬁmmﬁﬁﬁ ERSEE, B 2025 EARLESIEE &R o 2 A
- HRIEFBERSUSIZ N 30 A E#7= 5, 2020 FiAF) 60 AAEE. HhBEE @EmNEEREATHE
o ShE 20 T4 RN
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Th HXIZ) 2020 F LI FZ4E 20 4

s zFEE RGN NE
BRE

HEETHERB~. KRBR. FREIERE. BN B~FREMEPIRA 20 ;AL

AR was 195 e POWER BARSNFA DM

SRR SN

FRBRIR: EEEERBAFER (FRefit) B8, FEEHME 20205147

R 7 BB NELBINGE

T HEERRERR

HRERR E R

KFKRAFEEHARER: BEE SUV Y ES3, R Coupe B ETS. ENMFEM ET3,

B3k el e S 2
R ET7. ZEf{I MPV HJ EF9 HREERAE
N 2020 &R B BEFE P7, 2021-2022 FHEHE—2 B 4% SUV B FER K E

. ET T PENE—RANUEMBEERRE 2019 FEH, STFENEZRRREER L 2y
B 2000 E. C PABATE 2021 FiEH—SRABER SUV ARHEFRLE
ZEFR  SUV EBRISZFFIREE, MPV ZERIFFIEMNK ERERXEESEH

FORRIR: FEEERBAFEN (Fx24ih) 2B, FEEHE 202051

(2) FEMZEHSFEERERE

PESRIFEERAETREEERETEEME, BT R RMEIEFERSHINEREE
R, FrREsEE, EERPNEIREIIRIIR .. FBATesitEdE, 2019 F£HE
16 REERHEREER\AIEEAT=8E£0 838 B ', B, SREMEFREN 212 K. &
EEETRERE, REMEREY .

(3) mOZEM T REEATE

HABISE, BREREWERRNE, 8E 2010 F L35, FERINEWBR.
YA REIEBIY 260GWh'", 3 8 FIE T #H Rl F=6eiER, WNRIZHE 50kWh/
I8, BEZWE 500 SIS EHER. BIEBRNE, BRITEDHEERBNE
WEBHF=EEEBIT 300 B A (B) °, RBRESERMUTE, & 9 Gt TEHE
N HBREER.

M BREFSEARE, ZFRERAETLRRE" RGeS, 2019.3
12 EEEEREATER (Traftit) 28
18 (hEFRERAFEREILARERE (2019) ), FERFEZAFRFD, 2019.6
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%= 8 BRI AR A E R

el 2018 /=g (GWh) REMEI=EE (Gwh)
TERRK 33.5 172.6 (AP EEEEART 79.6GWh BIFIK = #E
A5 26 60

Eisi 14 20

J1# 15 60 (2025 £ )

e 5 40

tb5e 12 20 (2020 %)
HAEEEE, 5 100 (2025 %)

= 5 15

L/NIN 5 32

LG L& 4 32 (2023 %)

SKI / 7.5

23888 -SKI &% / 5.5

HH-GAE / 10

BRKIR: ZFEEERBEAFEN (RE2fit) #18, 8% 2019 FK

% 9 MO ERIMREBXNRFEFEN~RERR

A R P = A D
[=PiN:: Vo 2019 FiREERERZHBIRTN RS ZHEM 60-70 A EIREZE 120-140 A &

S0 # LEE MRS ENRRIR, BRI DREHA“EA30AE

pridshe)] WA 70 FERRINRGHE, MXIRKLIRENRGHE 120 FE
feigR MXIEF 26 T AWEFNEHF 6 /1 SITHIE
EMEERS RS ERRNEBIE~RE 30 FE

RiFA WA 50 71 SRR ERN NS B R G R

HiEkiR: FESERBAFER (Txaefpit) 28, 8Z 2019 FK
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(4) SEHREEL, PEDRBENAENNSESERF

TESRAESE, AO RIBEBRNAEDREE 2021 FREARTIFM =, HBKAIZERE
1 2023 FRISEW . RGBT E. EREESFEREREZSMNERIERR,
MEBMRESNBEFN=GEE, % 10, EHHE. NAESZEWE, 5 FrIER
BEIA, B imABFRISMERMABEIE TGS, Wk 1.

2 10 B TARA IR FE 075 4 SCIL AN B /B) s il

EHLA LA ERSEIR EdEETES TANETE) %iE
TEAEE manmms 5 / 2030 4 HE R A
ARHFHL

patlzzhy Pyt e e ey B / 2023 & /
I %iEH

HBEAENRAE 24 a ) HA / 2027 & /

A0 Rt BRI ZE 5 30km/d 2021 /
LTS A RABEFFERE 5 30km/d 2022 % /

B R ENRRAE 5 30km/d 2022 & /
=g ARG ENIRAE 5 7900mi/yr 2024 4 FRIYRAEEE

HiERR: (PEEGSHERSELRIED 2050 AR) , PEIRERARHARF L, 2019; “hEFRBETIIRFFAEEBHH: 1T 2023 FEHDEHNLFEN, F
IF 48V BIRFARRAEREL” , ITRiEH, 2018.8; “HRESAEAWREMARIRSE: SLEAWTE, MFERESMR” , £EIEH, 2019.10 B; (HBEI5FERSE: 2024
FHIERASHHERT) , =%, 2019.2; FEETEEE

& 11 B i /CisAFXMEFYE .. EEEINFE L FHIS AL

I M£9Z%E (H15 300km) REBH (H 30km)

imEe 5 EV500 ﬁ:"%_l_.SL #5 EV500 GES L5
FEELRY CVT AR FERRY CVT H B HE

&N (B 13.58 8.22 14.58 8.78

BEFEKTE (BAE kwh/L) 16 8 16 8

B/ Ef (o) 1.3 6.7 0.8 6.7

FHeFEME (AT 2.28 5.87 0.14 0.59
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FHEBAE (AT 0.4 1.2 0.12 0.2
FREBAE (BT 1 0.8 0.3 0.2
5 FEFERAMA (A 18.4 39.35 1.76 4.95
%ME (AT 0.8 0.8 3 2.5
BREA (AT 31.18 46.67 14.38 11.23
FRRIR:  “HAEAE S REMRRE: ESALTE, WEESRNK" | EREIES, 2019.10; EEBEESE

BrhEEMCHE T EBFEN . —RBIRFEHNESSEMRIEN, HmkE
IEEREIIAN. —REAZEM AEIEARIEFRIRAMAS EEEER, =RERE
B VNS N R e R A HIERI R R AP . IR~ RS EIRTT
Bl RS EEER.

(1) ShhBtNEREREERELEIEFABRE, BE& TR ESESRRAE
FFAIE

B ERINEFIN D BB AIHESS 1, BRiXT %ftﬂ?ﬁ%ﬁ’]ﬂ?—ﬂfie
EAARERE, B5FREEETRAHE., 2013-2018 FHIBBANRFEEERED
BIERFF 104% F1136% (20E 8 ZEPIR ) , FEERaNDE W EE PSR E S H,
BENEREREWEE—CN=ZEI, F 1250t 7 EREWAIHREER. ESERTES
FMmZEHEMEETE, AENN T —AB st hEil, PERS EWEENMESE
FFBET], Tt 2025 FlatEESEEMAEEET 5.
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300 - 350 -
250 - 265 300 + > 300
250 -
% 200 - 2
= £ 20 -
® =
% 150 - ° °® 165 .
4 130 P = 150 4
a - ot
B 100 ° 100 -
® 70
50 - 50 -
0 T T T T T T N 0 T T T T T T 1
2013 2014 2015 2016 2017 2018 2014 2015 2016 2017 2018 2019 2020

—e—jth Bk o ELhIRIR

Bl 8 2013-2018 FEHERNNEMFIHREETE ( £E ) RFENAKZIHEBEEZEITL (GE)

HRskiR: FEEEEEE

& 12 AR FEN DR AKFEA R R R

AF) 2017-2018 FEEHARKFE hEA = ALK

/NN [E#E NCA 21700, BiFXEEEZE 300Wh/kg REEBE TSR EREMS R

LGC BB NCM 622, B{AEEEEE 250 Wh/kg NCM 712 B{kgEEZE 260-270 Wh/kg

=£ sDI 7 NCM 622, BIREEEZE 210-230 Wh/kg  SBIUKER M NCM 811 B {REEEHE 270-280 Wh/kg
TIERTE . NCM 523, H{KEEEEREF 230-250 Wh/kg  NCM 811 S {AEEE B 250-280 Wh/kg, CTP FA

Eifsi FFRHSER SRR, BIAREEHEE 160 Wh/kg TABR X TR B (A RE B B AR 180-220 Wh/kg, 75/5 NCM 811
b T FR Bk ER AR EE 165 Wh/kg, =T MEREKIE S (AEES B E LT 180 Wh/kg KA E, fR=JTH M

B{FREEZE 200 Wh/kg B, T/ NCM 811, J]HHEL A

HiEkR: FEEERBLAFEN (RTr2sit) 2

(2) EENEBE R ARE SRS

PEGWEBK— AN mAES B LE, SEIMNEREE, W03 13 Fix.
RANKRZEZERIBIIEFRRIARERNERER, EIMEUKARRRE, FE
PN LFEENNRER, BRiEFinERE IGBT BRMNEFEH8NIEREECE
BRERRKE . PEEREBIARFIF WSS mA B BERAEF =6 .
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7 13 ERINEB D TRV EEpR IR R G AR R

ERBBREHL AT ERBEAGREA LRI
eAxle BIRESE (BH| + BT + TURE) , TSI I 50-300kw, 45 1000-
i 6000Nem BUTSBLE S SOREBIRENF = RAKIh, BRI AIEM ., TR
v ERF|—MNET, FEEMBRIFRATE, ARENFIYEES, 5 Nikola B
MEEAE, BRI R RENBERGERE L
EHaL RS HEERENEIRENAS, &ANE 76/140/253kW
) B H—H BB (FER—NKEESEN . —ERRE0E, SREN—ER
;igi SHATHAER) |, RETTMRIEH AR, IEEE sskw, BIEKH WEY P8 LR
Xz A
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= 91.99%, BE=
gErhzt — - —
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- 2020 £ 6 BB~
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—— T % B Voltec 171 B G 53kW F1 70kW B KBRS, (TR G4 AR AN E A B,
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e A £ X E——— Py P S
HwE L T4 10 EDS WEHIEENRGRA TBNE WIS, HBESIER, AHRE, FH
4% FWMREMIWTIES, NMAERE MARVEL X @i 5ZE M EihIEEN_E
- RA BT TE SR RBAMR— AL ERNNER, BNSENHERRERIET,
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#ihEH
— Al ,‘m . /.
TanRg LI K AR AR
IEZE
s FE& I Active Wheel RZ2EIRE) . SIFhFIE FE R LA — SR RIEN LR E
= %
- T4 B 7 S B AN R ST B B LR — MBI TR, R E A A R S R IR N
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Sallcd - Tk H0E B TRAL. LSS, B, BBEE, BREEESEELE E-Wheel
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% R E RO EA— R RENEAR
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RIERN AR ZE B R Al AL
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B SRERENNEENEEFE
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(3) FEROEIHARAEIGHIPL
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R EEESE A SRS S BRI A T I AEE R E .
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AN E LA R TS

BHEIFECSENETA T LB L. shhEIHIE =5 AERRIBIWFR BIRER,
BEARTHERIEEAZE. BwHAUTE (WE 9F7R) , BRTASHBI R EREE
s eEanEHEE, BRTREREERIINERRTTE . DIEL CEETE
AIRTEARR AR . RIAS AT HEFEFTER, SEIRREMMET EZHEmRTE

R R HEBEE T mEREs RS
! MEMER WIREE i ! "%BZ}JE{EEE’%% %Eﬁ E\ : EER =]
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FEithiil
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(2) HEFFBERSEETIIREER

BRItEFERAVERERR (ME 10 R) . —FEXSBNERK. TB2REE:
—EMBEIRIAET WAESEARTE, RAREHIAR, BittERENIFAE bR MR
ERARTZ G —InE;, —BRHE—FETIWREEEMERREE, T EERSS
EERETE;, —2+HEBEmEHERAENmERNeE Bt TINR meE (045
iRl ) BE—ERIERE.

75%

— BT
60% \ — XA
PR

45% - - o = == LtV idE6
~ e o TS ~a LR EEREV160
- = -
30% S FRBRRR
° === =H
- - - e | m%—‘
KRikz)
15%
VERMES 2 RER SERMER

El 10 FERASERERSHREFERISFEIRERIILL

HEkiR: (PEREREXRRE) , PEAEREXMRERS, 2019; FEEEERE

BEEMEERAETUNERE, FliEd IR SET St ATHNFEKRE
tLASIEN., SoeREETIR T SRR ERXNEWSE, FERET—HHeT
FEER S =B TENPIA T ; BRI RER B ERREIS BRI ERAREW AT
Eﬁiu FRHZE, #8ZE 2019 F 9 BeEHERAFHHeeRAE T W aiE x5 mRIER L
1’5 222 Fr 140

RERAENE TR EHNERR, S5ERBRETRAZN, BF. £54.

14 (EFEL—HUNSERERAERARTWATEFRIIRHAR) , 28, 2019.10
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RUSHNRENVEENHAR , FRCERETRRINERARE . N\ERFEKRE,
MBI T2 DRESFr s, MR, BMS SR ETHNUAYREFHF R
RN TIZINEREREA, WE 1R, BHEH—LRS AT ERX R .

REHEERE el BREIIE) BMS ADAS BRIRIm  ME

11 RNEIR AR FIF BRI
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(1) ENER: EHRMRAZE. TrEA%F. BB (218E) BREmNA%FE. 4
EERISEMSARIBIR ESSRARREHRERE (B XEV-1)

RIE (HRESHRERAERARREE ) FRIEX, HREAFEZEURNMI A EE)
HEE, GETRRHBRENT T—MRERMENAE, SESIHRZNESRA
HZE (a048V )  RAmNIAE (BB, FEL. BB )  BHURRIAE (RAS.
FREZ. MRIZEE. MBS ) ; BRI ( 318E) REMNIAERIEEMRIIKE N
RSN N RN EIRS B RMtes, FFERTRIMPIRMILEBREHITFRE, MEMEIT
S BEREFEFERIINVENERNRS, MBI EREEPRIREI N2 RENHE,
FEAYIREIFRE RERIR T A SR B R tE At BRI R B RN S, SIS
REUEHSSNEER, SRFIIRERHEIDSESAIUFEEERNNER, LIS
MIKENZE, SLWEBHINEERYAE, FEALMECAEIIINERE . LIEREMHS
SHEHREEIRAY S

(2) R B, Bash. BEBNREs. ABmpfISME SR
PREAFRITIE (&I XEV-2)

B TEAMDERRASFELMRE, BFERRSAE (NGV) « XA
SRENIEE (NGHV) F.

P ERRMEERR, EBXRARSHERIRNEIFARINR, £2E
BamaE (HEV) ;

F=3K: o ERRHEEEH, SINEBREHITIRGRMANAE, T2 HBEIR
Gap/15% (PHEV) , SEEURGHNSE;

SO FRSMNEEH, R lBREIENIRMAENSE, QIEMRNSE
(BEV) . Skt (FOV) %,

(3) REMER: MEUTHIID R, IEABMSENSMERSE (R
ZEV) &

AT BRAETWSHC AR ELWAERSRHE, THIBREERRER
EER. THIMRERAER A ENEME BRI ESEIRT AR,
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HRFIBEN 2 ESMEHRORE, Yo MHAENERKESEM THE—LSER, B2
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B% FBRE R F I R
E—RR 1A R T dx=. B8 I
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SMESESR M e, L ERRERLETRE =M. BN, B EE
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BRI IR X 1
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RIESFE2EENUE = PMRIKARBREEN, BFEBEPIEMNE (XEV-1) B
AT (XEV-2) , REEEARILE ZEV Bix. LWAFEEBIMEPENER
(XEV-2) BfHIRJIEERA /CET EMAIESMBZERERIEE (1B 12) .
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LABSHARERRNER (XEV-2) , BEEEAREMR (ZEV) .
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BERR: (PEEGKRSFROHEENRSIMEREITME) , /CET, 2020
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1. EFRPEEY HIEEHIHREET R
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ENGIREISF LS I5ERIN . ETHhEER, EaMmaERENEEENTN
PFRERINE. B, LU EZEH T N AR E SRR EREE Sk,

BHINTEN .
X 16 EPIRTHERSHEREBEREN
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RLRL WM 1 = | M
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AT M B AR RINER, SR HE A 2 B B v v v

MEFIENERMMERAELARNFZERE: MERREBNREK, KRRE
B  HOMRERLAEZE. I VIR, BRI QU REIR IR ARSI
Bt B ABRARRBE IR AL IUEIZE, M EA A EEFS R,
U RERRIE E AN B RANW BT 5.

H A BRI S R EMN IR 5, WAV BUAED « BUSR60R =5 75 s 4l B,

N EFREYR. HD. SESTOFEM, BATRRE, UWERSaHe v v v v
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HERIE R, BUTREE M BRI EM LSS, RESTEE
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B3R BATEEWNE. HiTHFNE, SEREHEERSE; Fi, BT RS b
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HE—PEEFEMAKTTEME, FBRLER, SEHESH, BREFIRAYE CO A I I A

FE  ASCREHER, RESHKT: BUTRAHAKESTEEERREXHR
EAth  HBA, SRS EABZRAE, S ERE T AR RE TR, v o v v v vV
Wi FRAEMEEIRL., HEi AR .

7l .
A i FIAFEMRRFRFEBIE: BAES, REe Xy, cRsgel
i BXRER, AAAFTRMERIRRERBENFZM

Ak CIFEAARS, MARESHE: EABIFERRRERBRON, TRIHEE,
S S AESUHELERILESMBES SHR, ATHE— SR FERAE.
B ST, EEHR RS, v v

B OUFEEEAESI SN ES, AAFERAER X, EEERRAES

N ED, UMEHEEAERSSL, BEENBENTOREAENAEESRE v v v v v
W TH.

HEskiR: (PEGRKHAERHFEMRSHEREITE) , /CET, 2020

BIIX AN EOIRH A HLSRIR SR o1, EFT I SAIGEER, =2
AR SERBY 2 BIEBENMCHET N o

% 17 RO AL SR GHET 2N

i FR / GuE FEZW
nx RAFERLIZECTEYLE
e BN, SHREFRBLEEIRAE FHAEE,. EEIRKEXER
#=R ZhE RITHFXRERBR EERUER
o nNEE REEM, HIEERMBER
MiRE PRATRIEHES
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nE FRTRIE BAR, MR BEE
i FRTRIR AR AR
) HE[E HIEHE. EHER

o NEE REEA, HIEBIRMEKE
MRz PRATRIEHES
HRDE PRATRTEHES
nx ERRR TR MR B
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- #HER FIEFIG, EHER
NEE REEM, HIEERMBER
LY/ P BEEEAERUARRANEF AR RS BHEEFIR ERENA
HIDZE AT PP S1ERI A R HERE
nE TN, BEEREERE
i FRHRIR AR AR

o HFR HIEHE. EHER
NBE REEA, HIEBIRMEKE
MRz B EEAMESARRANSF AR RS E . R EFIR ERNENR
7 ek HEI T prP SRR R MER
nx HIEMK, PREIET R, IKRERMBKERERMIIGE
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NEE REEM, HIEERMBEE
MiRE BENE MR, &
HIDZE BNEAE TR, RATER

BERR: (hEETAXHGTERHFRIFERSKENR) , KBSXRBEKMRAM, 2020

32



- 7

=
M.

T W

H&< \

YE 7

N\= N

=

42X 7%

7

- N

=

?

7

g i
pullm 7
TR
S~ \
777




WERRBMBRIRE /S S

RO ARRBREER, MERMMBRERETIAHEEERFRE, G
Fa T, FEDRE, RS EAERATTRE, XEREGHEEZECSE. N\
PEFHISITERFKE (R18) , — ZER 2040 FAmBEERSRIEE /AL,
2050 FRIEE TREIRESTE 80% U L. = WEREGIAERTENGE, B
AHHZEEREAN—. ZERBE. BEAMS, RiaEiFERE.

& 18 NERISE B ENRRIERES

E—BR BEZRR BEZER Eut) =3
AiMiHERE T IAIERTE] 2020 2022 2023 2023
2040 FAMHBERIEE THIEE -81% -68% -54% -40%
2050 FAHIHFERIEE T FIRE -88% -86% -83% -74%

HiEKRR: (PEESHRESEREHEMRSIENZSTME) , /CET, 2020
#iF: RPHIBUL “2050 FEARALIRELEBHN” ARRVEMS

SHEEERESHEINERETR, £ 2050 FIEEEATMLEBMEERT, &
BRKIFEBIRZE (£2E5%F ) P5RRANEESIRAEREERGET 2025 F. =
2040, 2050 &, RESHAMEREEHERABE T, BENBEIHEEES,
RIEER TEZEHA

& 19 MM EFR[ER UL BERE SRR

E—ER EZRR EZER EMUER
BE ST LR 8] 2023 2024 2025 2025
2040 FiR=E SAHRERIEE TREIRE -47% (-56%) -41% (-49%) -31% (-38%) -24% (-28%)
2050 iR = S HERURIE E T FE1EE -68% (-84%) -66% (-81%) -62% (-78%) -52% (-68%)

HEskiR: (PEGREHAERH#FEMRSEREITME) , /CET, 2020

%5 RPHIE 2050 FEAEASIRE S HAEHMNL HAHZNEMS; RPESIIMIEMREN IS EUES TEER, BB EM N B RIS EHER”
HHEER, B “HEEENER" 25X 2050 £XIEE ML AEERE N SEEIAR 65% MIIER, HH “REBFEHIER" 2I6E 2050 FXIEEMIENAEERED
HEEILE) 90% KB R .
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SRS E, FEREBTIWEY). —SERENIRABRRENBEE
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HiEkiR: (PEGRERRFERE#FEMRSHEREITME) , /CET, 2020

#i: RPHIRLL 2050 FEAEAIIVAE BRI ARHIRMEMS . B0 “HEHEHER" R E 2050 FXBRMIFLAEERE I GELAR 65% MIER, B R
EEELER" RIEE 2050 FXEHEMILAEERE S SELEE] 90% HiER.

thE B EmhE R E E R OZ VRS EET, BhEaEIRSE
PRibMl s FHIESD, FrAEme=fon, (BRARE S EBNUHRAT U EIE
FMRHFERIS o

(1) BEREEEREFOZTEME DO ERIE S ESH

AT HEARE %Z:MJGEE RS, BEmEBEENZOEEMEIMERHZET
Wit EEREIRT, MeeEkME. hhBBEEERENIRS, WE 14, B 15
PR7R, mi%ﬂ]%mﬂ%’]f‘ﬂxﬁlﬁﬁhﬁ? BREBETEREHHAIE—EHN, BEirE
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(2) EKHE, ASERTHEWNTSF, fEFERAE P EERER
EEBERESOE, NmiEAHESG s

—=FEREREMCERLANSE, bl REaEaEEEIRER, O miz
DA ACERE TERRS D, FEEANT EREREERIHNGERR, Nk
20, ZRPEFEERNERET T EHHECRIRE, FIEREN ICBT FOE
MR ELEUSNERIBRIRE, —BERARFIp A EREB4EE SEPREHEWAIZE
EFHSEINAEWATAR, BB R ERHONSHE .

% 20 FEFRERSEZOBBG R NERERRERR

EAERERR

TENR: EEREED (A FESNRE, TUTEEAK. BB, KA, i
telre: FOtECESFH. AH
EpaLshict FREME: TUTECERUEEN
5288 : FtEC EREH
FREEE : TR ERIE

=
&

IXzHERAL FEEE): BRI

kiR FREERBELFENER, 8E 2019 Fk

(3) et Rr A AT AOBNERS

R ERREARETE T WHEHRR, ATERNARENFEE. TEES
BER. MR, BE. KBERERERS, BRERNFLES, A% +X" hEARE
MNEE, WHEEN. t2AkREEREFR.

EREFANMAFIRIA S, BBl BIARME S Ak R EAR D HITHRK,

BEDIREITHREZF .
(1) BRIt EAERE IS HI TSR
RTEMAEERVIV\XFERERK, —RETENIETNTEE, BERN.
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WX FEB RIS TS AIRB N A E B HIT AR Z S BRI [EHRAYSINT .
(2) BEhaZERFerMG, FERRATENE SONHATEEF
S INRFEEIAET] 300kW #1 3C BT, HATHSELF SIAHZE IR ERFF,

1% 21 Ffime.
% 21 ARSI 5 R A S 7052 )
T FAIhE FoofiE TEif TR 20%80% 7e52
(Bfi: kwh) (Bf: kw) (Bfi: © (BRfL: 4340 AfiE) (L %)
1 60 36
2020 100 120 2 50 30
3 50 30
1 60 36
2025 100 200 2 30 18
g 30 18
1 60 36
2030 100 300 2 30 18
3 20 12

(3) BapRFEE R ERE A BRI HEE TR LITHER

JtRAESELFEH, BiTWERET 200km AYALEEN 99.97%; FEEETRA,
90.1% HOZEHITIEAE 150km LU, aNE 16 AEIFI, BanSaEn]ime@RElo HiT
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50

20
18
16

40
14
c 12
X 10
i-:j 30 8
B 6
4
20 2 4
0 N
§8333383833%8885888838%8~
cgggsdagessossage o R
10 285228233289
0 — R — R TR
R bE O B&E RN ARE ISR
16 2017 FFEFNHHIANNEERYER (£) FIItZAEEREASYEESHER (A)
(4) B aFEaE—EEE iR BB TR
EERFINE. REEIELUNFTBEE, BRIRSIERE 120km/h, BiliSEE
2020, 2025. 2030 EEEBEJJ,wiﬁ’\J,aLﬁEE$i’J$ &R 81km/h. 97 km/n. 103 km/h,
JFEFSERENBITIER, W% 22 Fix.
xr 22 BREESRITEN RS
EHEBEE gnpERE R FHEE FEEINE FEEfEER FE LA E=ZIN:E
i (kWh) (km) SEER  ZEER (kwh) (kw) (©) (min) L N=E
2020 100 500 1/4 1/4 60 120 1 36 81
2025 100 500 1/4 1/4 60 200 2 18 97
2030 100 500 1/4 1/4 60 300 3 12 103
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SRR ERBERIIMENE, WREKARBFRTHOXBEERER, SMEFE
BERIEER (202 23 A ) o

3 23 FEEIRISE SHAMERE BB N IR R IR DRI L

i & ok i J & J
b B R Wik #in10 AF  iEmio AR En30AF G300 AR HEinso AFT 1A 50 Ak

BEIRRE hEE HERRE p:: kS BEIRSE ME
BElg 20.31 19.97 20 19.33 19.44 18.74 18.91
TiIEE / -1.68% -1.54% -4.85% -4.29% -7.73% -6.90%
3= 21.27 20.85 20.95 20.06 20.34 19.34 19.8
TiIEE / -1.97% -1.51% -5.67% -4.33% -9.05% -6.89%
E=PN 27.77 27.13 27.44 25.92 26.81 24.82 26.22
TiIEE / -2.31% -1.19% -6.66% -3.45% -10.63% -5.58%

BRI (FeeR/IGEENEARZBMENZM) , 3K52, 2018.5; FEHEEEHE
#iF: ERBAA km/h

(1) IRED SRS HANR, BIERSFENENEE

BEERMAENSR, RENNDBMEESRINE, SRENSDEBREET
MAIBELIE, MEERAAWERT, BIERETESR. MHETR. AsilE UWZJ
ISRENEIS AN o
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7R 24 BHRR KSR = TR iR P N E RIS FMLURIE R RIRE R IG
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IR R, EHEAESESAY EeREE, WENERREE

AL E TR At/ B2 (O A IBRA A S SR AT & A IR LE Mmaim
. NEIREE (LiPF,) / FOEMERE REBREMmY, BKRSREBT . o rrsasm

HRR (LiBF,) Aasyarn iR, MTINEREE
FfRR BRER Z EHE (EC) / Bk —ERfE IKIRFEHE R B FRS, AR — B
gl (DMO) Rl s
FERE BAK (PP) /BZH (PE) PR —R IR, B BNiTHR

. 5%, XATRER. 8. WEB RN, .
AT BRAET) BN - FiSR
AT RimAE % (PVDF)/ RE.Z 1% (VDF) R LS RS

FERRIR: EREERBATFENER

(2) B EPLLONHINEITIEE R, B, FERSANETE

SR DR IIRARAMIEISIES, WNEHN=SNRIMFRXERNEZINAEHK, FWEE
K (WL 25 Frw ), IR ST ELWBRIBRRETRTEBR T, FE—L/N R
MBI AR RIBAMIERN I BIAIIISR , #t—E IR T sh /08B it eI FEAT S 2
BEFREFANHE . N EENENTE, BBIIEPIIMENISEER,
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7 25 EREIWF BB M FH IR INERIRBIZ

RN M A+
. wER A BRI
FTER MR RRE AE e
IMEEE - N 5] JSEY e Lims stifsk, INIRETE
%i Hhgerk - i 5 B® 6 T BB 7k ST
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g A : Noom B WL MBS
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\iﬁf.-E/: _‘n_ v = g 2 2A N 25 a4 ‘G‘_‘j( /_\ kY
IMEESR ® K JEER W, FEE. H. Lrhies MROIAFRHER
= B K s TRk IR IAFRHERL
7 HEK ; " _
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= —f% K JSEN WEIRE BIEME. PEREAIE
[E & - BN K BEs TkEE AIBAE. ZE5FH

FRBRIR: FBREEREATEREE

#iE:
1. RMER ‘47 RAEMEMm; 7 ATFIRNE
2, HMBES AN —HR AT

SEFRENHRFEN FHsERRBXAEWEIGER . 205 25 Fix, FIRIET
o IRERRFU R BT, EFREFWS SR/ T makiRSREBEESTIRZEM
RapRZFE LIS (a0iREk. 8085 ) ROBAl, ERNUSEFREREDR/N. BE5
SRR AR EIRIEE, LIEBiT A, RESEBIUERIRR T ESSEH
BR, BHL. MEFWARIBRSIBR . RIEPOUEFEARARGIN, FEH.
IR HBRIFRIIGE, 2050 B2 2017 FEEEMN 2 FU L, RUESIBIFELE
me RUAKRE, EfbuamdmReNEINS S0 IR EENCHRATSSHTBRT
b, (EIEBEMRZRINEH. RmREENTE, ERYERSNZRE TRIES,
AT EirrEbi s 2 R EER R E, MR R, BRib Al PanEelEs
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Fafm BRI ERIuE, WFcEE. S8, SHRERRIARE,

INEBEMER TP ENEFIF S SEEEBIMZE, EFRFEREX
PRIV EEIRERE S, (BAIREBE L BB IRERE, MIFESERETE,
BEB PN ERLBINEG . HIMBENRESEER. 8. RN EREMEXAIR S S
PRI AT, BEBENESHIAS, MENSEEXAINNRME. FTREFIH
SENERAIFIAN S, —EREE LSRN AR,

%= 26 RERXFISH

=l oy Tl

Wk, BRERE. B 28, 338, ARFER I,
B AR HE. NUNI. R, B K. RNFREFREHEL;

R . ‘ o

PR . BT, B LI, BM. BT, SAFEERATHGFRE~ LTI,
BEFFRAIN T AFaelR Tl

REERIE BELEHIER

REBXRS REEIE, B, SRRk, HE. SR AREA. 2BRR. MaSEERSF
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IRBIERSENE  Fragaer- R EME) (2021-2035 F ) ) , 5 (THEESHEE
ISR RN (2012-2020 ) ) TEEIEE, BENS . BEABEDEE
RAEFRRE, SFEHSBNMINBERSOMIER .. EREBU. MM, Bhei.
H=UWRREBS, SRS E ARSI, SRERRE.

INERBMU RSB NMISEESETIER , BTN EIRER KBS RZ MHATEZE
INRFIESEEEEUIEZR, JUASHSREE—TRKIE, BHFEEREE
SRR, BERXNRENIIERE, ReSHaRRENRNABR, BN, G8TE
BN IEBIBER, MR EFEERIFIIBERINMER

—REENROEEER, WROBERENERAERENEREND, BEFER
DIIRSFRINMESITENXIL . RIE/CET I, 2023 STl HeERFRDTEE SR
DEMBREMLLETIELT 200% £AKF, BIFHEERAFERDFTRKSS, KON
ERTEGRI, AJRETERHMMERIKERIRATRO . BINEZFEHMERVERDE
ZBIR. RUYBRPHEFROWEESSFR, BHROMHENE, EEAENRY
BRI T HBeREERISI1S/ER . MREENREREBEIIRDBER .

T RTEEMAIREER. BH-—LLIEMRERAESR. BF. TEEERANEIR
SiEE, AIUREBEFmERN, BEBREEAMA; BET RAHIRS SHEBRNLEY
B, EEISEEEREMMUTER; RS ERBNBMEER, WRBENEE
I EEREEBIZEEETATBIRIEAE, FITATWABENE; YERREE
. BREENXFIFEEM S EGBEHREMERMTORXBRBMN, WREWLX.
TERIVBUIHERAREETRENTRIRIEABEBHRIT R T B R E BB MNTE,
BERNEERN B FHENG, MBESFENESISENVERBFERRRS
7, BEMEERAERPRBALS, REEEMBITHERIENRE. FIRF
PRI ANBRI TR
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—BELEFEREFIE. MRBEERWEF mRITEr . s EIER BSE
B, INRFIETT I BEABRITINEAEEN, BRI EASEEITA, X3
A B [ FNLARE R PR B BISE = D e ARl R DA TAETT

TREVFOMRESIETNE . HREIEHNOEM. Bl BEEHRAE
KRZEHAIRIERAERNG %, BEERUMTEUNNBbL 2 ERIORZE %
DRIFEEIR SRR F I ETE o

=RaERNEEnERENSITHINE. EREEERERSAN I ESH,
it A im R A in B EIR R BRI BB RN AN STHEFER, BXmENILE
Rz R ER IR AT BRI

MERETEEAIFBERAETFNERRR, WERIERAEREMELITRG, &
FERFPEENE, HPRFEEN .

—RExEEMREERIR. EHHERNE, BREEMRMBMAHEMIRE
MEWRIT R BSOS, IIRERIREINFTERIFTRME, BRFEEA/NX
H, RSEMAFEREENE. HNERKEFURREK. BENFTETNEFFHNER,
EhEIR—it NI TR, S BRI ISR O] REEMREEER,
HENEE AL EEGHTREEMRERIRZMTE, I AHEEDREREMARE
ErHIRIESE .

T RESEERVBELS .. SHHBUNMARESMFRBRSHHIAERR, 5
RIFEERFTEEMREEIRNER ST ER, BBEYRBEEMREEEREHzE
MG, R (RESTERAEV KR, BREEEMREEERNRTEN,
IREEA T FE B EMIRIERI B UL -

—RREREERERTYAa. ZMSE. T (Sdher) EREESEEMEMT
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RMBRSAMTAHEREN £, KEFTBEEMRIEEER. BE SHRBR, #HET
EMH RBEMRIEESRSNEETS, HEFBEMREEERZNZNER, 2
FHfTRER A SRR ER 1

MEEEBNMES IS . FIEFHXIBINIEFTEBRIBRIMIES IS, TR
FNNDERBNSIERURERXBBRRESHREMEBEMN, KSIERERE, HHD
BAERRED, RESEMRFENNBER, BEENSENERRAMENIRAN. RIRE
BRI TRERIFNEIT TIE, BEREEFRBIENEH TR FTTERAIRE RS
ARER, FIEREREHRE. BHERE. AFxEEHRESRENTIINE, BERE
MEER. EBAMENIRS HIHFEER, MNREIE V20 IFEER, s EABmhiE
FExESSEMEEEMR, SEMETNEER].

—RREXRRANSBRREE . INASEBMT ms iR RAIEIRIF A S
E, FEENHREIRAMARMES, HINRKENE, NERRTRRZHSHIR
IR )RR

TR AEERGE LFRR. st EEECEEMBEXEIR, MNsREIl
EEIMGERERFAWHRIBERIKTNE, FemRidiET kIl eiERFAIIMIAE.

— EEERFOT RS, SEHHEBIE, RO R B it
BRI, FESECUE R EIESS. RS IATRRFas
ST R IAT B EE .

T RIBRVPARBRIFLSERELE. FRSFEBHNUCATRREKZATER
FYINRE, M TFRRIBEE)ISSIEHML . M FRBE/IRTRHT R, EFNE
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