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Diversified energy supply solutions
Promote the development of non-road machinery electrification
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Electrification Development Status of Construction Machinery
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Electrification Development Status of Construction Machinery

AR EZRE" BER, RNRmEARHESF ], WTRIEIRSIRIISEREBDN, BZRTHinE
XK, FAEE. REVESFAE, SWRENUCAEREESRAER. BRmZEKEXR, EiEERSHNEERBER
i, BIZSENLULBET R, SRCIDEAGERERIRSE, RIETIEKXK, ETEAX=KmiRHeeRRERS.
In order to actively respond to national “carbon peaking and carbon neutrality” policy and promote huge fuel-battery economy of the terminal, all sectors of
engineering machinery are currently developing electrification. However, due to differences in market demand, technical difficulties, equipment functions, etc., the

development degree of electrification in each sector varies greatly. At present, the engineering machinery with the highest demand and degree of electrification are
dominated by electric loader, electric excavator and electric mining truck. Shanghai Qiyuan Green Power Tech Co., Ltd., an integrated energy service provider,

provides energy supply services for the three types of engineering machinery according to sector demands.
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Electrification Development Process of Excavator VE"E'L\E,]T‘I

¢ fyME: RBEBEFRS, SoRHt. BFRFERE, BAERRD, MEOBE.

Mini/small-sized excavator: Low-voltage platform, Partially electrified. Cost restricts its domestic demand. Therefore, Export-oriented.

& hiZ: 20-30RERD AL, RASBESES, Sfomalt. BFLEniEE. BHTERBAME, HinEr JR—8%.

Medium-sized excavator: 20-30 tons, High-voltage platform, Partially electrified. Short battery life, crawler travel and inconvenient charging.

¢ KiZ: 30mLlEZLIERAE, HR380VEEREA. TEMEBN, TRIGSZR.

Large-sized excavator: 230 ton, Directly powered by 380V mains supply. Its inability to work without power grid restricts its work conditions and scenarios.
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1) EIRABMEER, MRABUSNENLHE,
The demand for large-sized terminal accelerates the process of electrification of large-sized excavator;
2) fEU KBRS 350 —45M—55M—651 (FF&RH)
Towline-type large-sized electric excavator trend: 35 tons—45 tons—55 tons—65 tons (in development);
3) KiZhesEs, MBI, MREFTHIBE. (B EegEEX

Large-sized excavator has significant advantages in energy consumption, endurance range and fuel-battery

( PN - - ) economy. But it s difficult to replenish energy.
1) BURRMPRERDE, Herst; \ y,
In the early stage, Dominated by fuel-to-

electricity type, external contact power grid.
2) BRENERAAFL, FER;
Currently, starting forward development
I IEMmFAA, || battery charging;

ek,

Starting forward development
and preliminary electrification.
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Electrification Development Process of Wheel Loader

O

¢ F—HE: HZLRERNERARSEEAE, BREN A, BFREEESHITHNE;

Stage 1: In the early stage, Dominated by modification of agents or terminal users. Later, the main producer intervened and transformed based on the fuel vehicle platform;

BRI BF “HNET RMAEE, ENMARZSERFR, BiiRR, RHRRENER, REREER;

¢

¢

Stage 2: Based on the problems discovered during the “fuel-to-electricity” , the main producerare gradually starting forward development and battery modularization to improve

assembly efficiency and reduce fault rate;

B=MER: BERAESRZ, BZRTHNEERRE, SRR, TIFRSINREAIGE (Bitsc2ER);

Stage 3: The electric loder technology is basically mature. However, due to the energy density of the battery, the energy supply has become a challenge. The battery swapping of

loader is in trial (the battery is completely-modularized);

“HEXEB”  “Fuel-to-electricity”
o HTFHERIT, Mt ESRLaiingg;

Based on fuel vehicle design, it replaces engine
and fuel tank with the battery motor;

o mMjthPackiE IS, LRMEIINE, Battery
Packs are simply stacked, and wiring harnesses
and pipelines are exposed;

o BEBJK, PackKHITE, LRMEMHIK, WE
MBERES; Capacity requirements, distributed Packs,
long wiring harnesses and pipelines, and high
fault risk;

"ERIMRIR{L”

reserved on the forward-developed rear frame;

HithPack FIESREE(SEERE, {EJERINIEIR; The battery Packs are

integrated by a framework as a separate module;

RESHKLNAFRTE, FiRERLRNERK, THibEES

[&. High-voltage box and water-cooled unit are arranged at the
vehicle terminal connected with long wiring harnesses and pipelines,

which lead to no space for battery maintenance.

“Partial Modularization”
o FEIMFMAL, FuitHithhETH; A space for batteries is

"E2iERE” (REME) “Complete Modularization”
(Development Stage)
o HijthPack. BESHMASINARSERE, 1EHMIIEEEIEIR; Battery Packs,

high-voltage box and water-cooled unit are integrated as a separate energy
module;

o TEIEINE, BRABELEFEMSEE; The direct battery swapping solves
energy supply problem of electric fitting;

o HithSRAIERENENET, FERBAILARIIMNKRE; The battery module can
serve as the power unit of the entire machinery, and can also discharge
externally;

o ird: HHERISTAK, TIRERTEEMIMNG, RINSBRIENE,

Disadvantage: The large volume of the battery module may alter appearance of

BiFthaN7)

BHER
Stage 2

B=MER
Stage 3
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Electrification of Mining Truck

RIEY LWpSRaNiziE. BEE LT, HEEFK, BRKEGERERN R EETEN LUEBmBHERmFF, NERRE Il L
REERERFERE, SRR R, RBEEF~mn,

According to load distance, heavy load travel and load capacity requirements of mine scenarios, Qiyuan Green Power cooperates with domestic mainstream mining truck manufacturers to
produce a product series of mining electric dump trucks, providing complete transportation solutions for mines of open-pit mining enterprises, including electric mining truck, battery
swapping station, etc.

HRIE&E5ThEEIEE60-80ME4. 5 E80-90MERFEEE27E120-140MERNITERIRIRT <AV~ mITA, BERI=1"EHEERNY RH

EHE LT FRHERIO%,

The mining trucks with rigid electrically-driven wheels (cargo capacity:60-80 tons, 80-90 tonsand 120-140 tons) have been developed. Currently,
the sales of the mining trucks at the three cargo capacity levels account for 90% of the total sales of mining trucks.

""h‘\.\
i

#HE3100-110ME%%, =
E5150-1600%

Cargo capacity 100-110
tons, weight 150-160 tons

£530-40M, /SEE600ME
Cargo capacity 30-40 tons,
weight 60 tons
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Electrification of Other construction Machinery

£ WK BR, RT3 M, HeTEW-mtaE
TR, HIanELTL. EBTL. FREEXE. HEEFIETF
W e, BHRTIEVIMIIEENERSHE, Bittisr-mEREREX,
BISEUAR, BILEMCHERE, ENEMEEESNEEENR.

In the context of “carbon peaking and carbon neutrality” , in addition to the above

three types of products, other engineering machinery are attempting electrification, for
example, bulldozer, road roller, telescopic forklift, stacker and aerial work platform, etc.

/1‘ =
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?E:Hﬂ/ Bu Iiaézer

{RagE S

Telescopic Stacker

However, due to diverse functions and structures of engineering machinery, it is difficult for
batteries to be widely used across products, and the overall scale is insufficient. Therefore,
the electrification progress is slow, and most of them are still in the trial or prototype stage.

KRR EEE:

@ IRIBRBARINE, f—FRERBEFES: &/H/5.

@ FBEESHBEER, BZRitHIKEEAR~RhEFIBESRK.
® FEFmERBLEES, [FERhREE.,

Future development trend:

R

@ According to the required power of the equipment, the voltage platform is unified for
different products: low/medium/high.

@ Batteries on the same voltage platform are universal, and are connected in parallel to
meet requirements for different product layouts and capacities.

@ Batteries can be shared by different products to reduce idle rate.

o FHEEA
E=1/Elevating Truck W2 Forklift Elevating Platform
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Unmanned/Intelligentized Engineering Machinery

O BRI

RELXAL: BEMR, BT ERBSLH "FinZA" (T2EE), "BEXABR" BT =I0IENER;
Unmanned equipment: In the exploration stage, the industry is generally implementing “unmanned vehicle terminal” (remote control); however, “real unmanned driving” is still in
the laboratory verification stage'

¢ GRinKA: T RELKLWELXASY, ErdiEtemilit, TFEERBER/ It E TR/ R R,

Unmanned scenario termmal. the mining truck has achieved real unmanned operation. However, industrialization and commercialization still require the joint promotion of national
policies/upstream and downstream of the industrial chain/terminal users;

%ﬂ] ﬁ*ﬂ/ EEﬂJ;g;E*nElectrlc Loader/Electric Excavator

A H}ﬁﬁﬁﬁr Unmanned Battery Swapping Mining Truck

@ ENSREATBAT R, BNCETIEREA (TRER) |
FHERDS A BT 7RI

@ ZABREEW, HRI—%EN LARATIESDEEINEF RS,
HRIERTLISSE ML, Bt iFTEH—PEWIE;
@ companies have jointly developed. TMain engine plants and technology he
unmanned vehicle terminal (remote control) has been achieved, and applied
in some scenarios;

@ The unmanned intelligent driving is currently being developed by the
front-line main engine plants and industrial new forces. The automated work

has been basically achieved. However, safety and reliability still need further
verification;

23F3H, HERCHIA., AERR. FREFRETALTASHRBN < "B
4" T, EHRENXERENEREAES . BRfErRS KR H 7R iR Hﬂ
izt
R RS,
E205H 7_1-.)\73522&
In March 23, "“Electric Cattle” , an unmanned battery swapping mining truck jointly
developed by Qiyuan Green Power, Shanghai Boonray Intelligent Technology Co., Ltd., Top
Gear, etc,, and equipped with automated driving system developed by Shanghai Boonray
Intelligent Technology Co., Ltd,, rolled off the production line. Currently, it has been carried
out scenario terminal application test in the mines of South Cement.
According to the site test, an “Electric Cattle” can reduce carbon dioxide emissions by
at least 260 tons per year for the operators, saving at least RMB200,000 in labor cost.

8 "H4" SFELVERBHSEHRHEZAK2600E, P
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Diversified Energy Supply Solutions
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Integrated energy recharging method combining “charging-swapping-transmission”

BiFthaN7)

O

MEESTERYREIRAMAT - mARRE, ESHHE. . R, . EINEFESERIFHERR, TNESHRES,
H7ENF., BERMR, RIBELES, RKEMCNAZSRE!

Build a perfect energy supply product matrix, and output Integrated Energy Supply Solutions combining Light, Storage, Charging, Swapping and Transmission to achieve coverage of
more scenarios.“Charging if appropriate, swapping if appropriate, combination of charging and swapping”, breaking through restriction of electrification application scenarios!

FEBERFMETIS

Integrated Energy Supply Solutions

FEBRI~m RIS ZRSI ™ an X RS
Charging Series Products Battery Swapping Station Series Products Power Transmission Series Products
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HEFE—IK, BRI (RHXERRRIE)

Charger with integrated storage and charging and interactive station network (a research project of the Ministry of Science and Technology)

FeRE R uERT AR5 PV Direct supply battery swapping station technology solutions
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Electric Excavatolrlenergy Supply Solutions @EIE'L\EDD

FIRI30MELA_EEERNIZHENL, ZeinBd(EE, FEMFEM, BEMMNFRDoH, REEBREE. BREHEIEXI30-
700 EBRNIETE BERtMA 5 Bt FIRSDE, B IRIETSHE/IEEEABINIZIEN¢MEE.

To address the difficulties of the electric excavators weighing over 30 tons, such as short endurance range, difficult charging, etc., the batteries are separated from the vehicle terminal to

improve flexibility of the batteries. Qiyuan Green Power proposes special energy supply solutions for 30-60-ton electric excavators: the batteries are separated from the vehicle
terminal, and can be recharged for the electric excavators through fast charging/swapping. N

Hjth/Battery: 2x282kwh

R~ /Dimensions: 4700x2300x2968
EE£/weight: 9 ton

43I/ Max. cable length: 50 m
BKAXZFi#E/Max. speed: 5.0km/h

Other battery optional: 2x350kwh

#ea L 7560+ S RS =
Battery swapping station Charging + standbg/ battery 2x344kwh, 2x400kwh

U

MEZEm
Truck with crane \\\ ; Le
: : =~
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Electric Excavator Energy Supply Solutions

AT HIFEERIRSS, BIFRY "ERBEIE" | B AT —ERFIBER}MAIHENRE

In order to provide good energy services for the better “Power Transmission to Vehicle” , Qiyuan Green Power has developed a series of energy supply auxiliary equipment:

BiFthaN7)

O

2 2 o

e

. *

fzﬁtﬁiEE,E/Mobile Powér Transmission Truck

N -
AAAAA

TENFeEEAt/Mobile Charging Cabinet

PRI
Trailed Power Supply Truck

M200 Mobile Power Recharging Truck

M500 #aifiteasE
M500 Mobile Power Supply Truck
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Electric Loader Truck-Battery Separation Solutions

® SEERENDELE m i&fict8Y/Adaptable Models

Qiyuan Green Power Truck-Battery Separation Solutions 1 141kwh 3MBLATN RS
<3 tons electric loader
@ BithseetERt, aIFAR, > 00kwh  JWELATERE
@ EEEﬁJ\_;z_ ﬁ;ﬁ@ﬂ%@%ﬂﬁﬁ <3 tons electric loader
S o — . o rran 3 ogakwh  SVEIEH, 6MEFRL
@ EEI;E1’Ejg§EMHbE$E, EE%E&EEH-LEJEH blﬂﬁﬁiEﬁm 5 tons standard type, 6 tons economical type
@ FEHA, TXFIR, ZOEEERIRIRNE. 4 370kwh  OSMEKEHR, 6MEIEEY

5 tons long endurance range, 6 tons standard type

(@D Completely-modularized batteries can be charged and swapped. 5 400kwh O LEfy,, 7NEERaE

6 tons long endurance range, 7 tonsstandard

@ The truck-battery separation provides flexibly-configured finance solutions.
A
(3 As a separate energy unit, the batteries are equipped with a discharger to supply 6 600kwh 8-10MEFE e

8-10 tons electric loader

power for other equipment.

@ The remaining value of the batteries can be fully excavated through truck storage
sharing and secondary utilization.
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Battery Sw|;pping Mining Truck @E’E'L‘Enh
RIET R, BRREHAANENERSRE, EEEDNEEIN, BiNeE, Fikal, FEERREL, RENH

ZIRitiiit, MEMREEAFORILURIZEAFORE, NSHEBIRFT mANENTE, BRISESM LB D

Qiyuan Green Power proposes different battery swapping battery solutions for different types of mining trucks: split back type, integrated back type, deck type, etc. Three battery
swapping solutions support the mining truck battery swapping station. Currently, the solutions have been applied in multiple projects. Users can flexibly choose according to their

needs.

AN =TI E & BN AR,

Split back type Integrated back type Deck type
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Battery Swapping Mining Truck

& SIRE RIRER LG

Mining truck swapping station

VRS LARL AR ulul
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BEE/RA LN #55d
Qinghai Golmud South Open-pit Coal Mine Hegang
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Promote large-scale Construction Machinery Electrification
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Promote co-construction, sharing and win-win cooperation of energy infrastructure network

Biifigheitiz, H=

0 1 Co-construction and sharing of
infrastructure

Em o IRTWEKMBEE: LIFHRAILE,
—

wl  BESRG. KECW. BEF
VPG FRIBELUEATEN

* ﬂ\\j s & N EAR 7T T L R AR A
: Ite.

i i

i Investment or franchising co-construction:

e With an open mindset, invite financial
institutions, cargo owners, energy enterprises
and other upstream and downstream
enterprises in the industry chain to co-
construct energy infrastructure through capital
injection or franchising.

L=

O BRI

EiEsn R tiiE

Excavate value of power battery

o RELEMILAMEE: 111E& "FMHEHE

A" BibRFEERIL, REMEEEN
RN &/ TEVWS 0=
RZFE.

Explore energy storage mode of truck storage
sharing: Create “truck storage sharing” battery
system mode, that is compatible with the DC side of
energy storage power station and mining
truck/engineering machinery and other power
scenario applications.

o HEH: FIF T RAZR—RIRARRR, (RIERE o FRBEREMIZEES5V2G: BURREALIE. FHNEFE,
REAMIREHIEEREBESE, AT AREIERYT BREIRAE, ERERUESE SHEKMN SN ZFIIRE,

E’\Jqﬁﬁﬂ(iﬁo Explore participation of energy infrastructure in V2G: Explore the participation of battery

Sharing and exchange: Call on the industry to adopt a unified technical roadmap
to ensure sharing and circulation attributes of energy infrastructure, thereby
creating a good business environment for industry development.

swapping station, energy storage power station, etc. into demand side emergency response and
other functions through energy big data, Internet of Vehicles (IoV) and other means.
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Promote co-construction, sharing and win-win cooperation of energy infrastructure network

SRR

Diversified Payment Methods

ARSI, B AREST. Raes2fd
%% TR B h—SEl

Charging and Swapping log in one Document

T o e I

’R;‘Eﬁﬁ /EFEEE /EEII?.T;IﬁE WREELSH, Btz
Public Station/Special

Station/Enclosed Station ﬁﬁiéﬁﬁpﬁ

Guaranteed Fund Security
_ RIRPE EFR(E, RERST
FRKFREZ IR TATHN SR E

RiGEMEE

Flexible Pricing Management

—ib—, SSONRENERSEzRESE, —#TA.

AT RESIEER

Full link Management of Electronic Documents

FIREITERSIAIE, M1T&ER, THEREH.

B EFRE KR B4R,

ZhBRE

Automatic Clearing
MK RERE ENI0K,
BT S TR ZR D I,

BiFthaN7)

1L/ e L TR/ 7RI
Battery Swapping Station/Gun Cable
Charging/Charging Pile

O

FR—k, RaxT, f—iB

Cluster management of power plants, integration of charging and swapping, aggregated payment

EILSREHUERE,
o NE/REEEEE
g Fine management of personnel/vehicles/funds

L RSE R a S I REFELL YT R R
Comparison display of real-time dynamics
and energy consumption of the vehicles

RIS FERSID
Peak/plain/valley
structure analysis of electricity bills

1R igH 7 TR

Battery swapping tidal prediction

#iEEE R /Datacube

*%

S
L

g g

FYTTRRY — — o=
Im-10-=ESZE
Terminal-Side-Cloud Coordinated Support
[(IMESE, BEAEN]

[Value Orientation, Cost Reduction,
Efficiency Improvement]

RRFRL TR S RRARSS BR R
Financial lease and operating lease financial
services and decision-making center

$/(E%%/Dpad

I .
;%?EEEF“L}/Centrallzed control center

@

Rt sz e

Battery monitoring operation maintenance platform

|OT/ERRESZHE-TBOX/BBOX/ubiz= &K 5t

IOT Base Support-TBOX/BBOX/Station Control System

¥IgE/Wcan



A ) S G O BIFEGNN

Promote energy infrastructure planning and policy guarantee

AN B R, REEZRBERLZE, INREDSEFEMIRIEERSFEZENELARE, BBETEHEHEMES
BUR, DEFIERENE.

To help achieve carbon peaking and carbon neutrality target, ensure national energy security, and accelerate the coordinated development of energy infrastructure

construction and Green Power Transportation, we earnestly request relevant ministries and commissions to introduce corresponding guiding policies and strengthen industrial
support.

st REFE IR BRI RS SRGREN TN THIAEIS

Strengthen overall planning of energy infrastructure construction Strengthen market guidance of electric engineering machinery

o TERGHEEMIRERREERR. NERIRBERERERBOERE)FER o ERERITIAI TN RISRGE ., WS IETIMAYEBEERE LR
FINEIL fERELERML, & WL, HiFksh, FHETRIERS.
Improve supporting policies for construction of charging and swapping infrastructure. For example, the Strengthen the supervision of the electrification rate indicators of engineering machinery in key
construction of charging and swapping supporting facilities (including power supporting facilities) is industries. For example, the electric energy substitution ratio of engineering machinery is used as an
included into special planning; enterprise rating indicator for construction units, mines, mixing plants, etc.

o FRMESLEERL ), HEMBREBIRIRFAIFILIM. BREIRSRISHEIE,
Define the authority in charge, and coordinate land, power grid construction and other security
measures required for the construction of battery swapping station.

SeR MBEZTFER MHRITAE R —
Improve financial support policies Accelerate unification of industrial technical standards
® XFEiRFE LR R E R IRHHE SRR IR I EMEHME; o NIREERN TR UMAR R R A MRS EARRAIZIN. HIERFHLR
PrO\./ideA appropriate ;inancial.subsidies Afor construction and operation of charging and swapping %E §|§’-?j_'ﬂ_|£ﬁr¥_ &%Fﬁﬁ@
station investment and operation enterprises; ! ) ) N ) ' .
° Rjiﬁ%?ﬁg%%ﬁ?ﬁIE\EI\EI%:IEHLEEE’J}Eﬁ)j%L)E%E’JM;?‘FW\EE&%, Accelerate establishment, formulation and approval process of the standard system for electric

engineering machinery and its related energy recharge infrastructure, and guide orderly and sound

Provide appropriate purchase subsidy policies to the users who actively replace pure electric new development of the industry;

energy engineering machinery;

® SNEE bl A FEREE IR EIR AR ARIEB S {RIE,

Encourage power grid enterprises to provide low-cost electricity security for charging and swapping
infrastructure.
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Battery banking and charging and swapping networks have achieved large-scale coverage of core scenarios

BIRCHNEEEB 1N EHXERIZRAELE380+EE, #iRH150+E, BEEAEERIME8000+E, RIRRMERRIE
H20000+, EEEBF/NA=: T, W, BO. B, TEMSiingmiEL

Qiyuan Green Power has 380+ battery swapping station in operation and 150+ Battery
swapping station under construction all over China, mainly Cover 6 core conditions. e ,—

Steel refinery

B

Power plant

THM § mhiEL

62% Trunk network Urban dreg8

e EE-RAX (I 52 /Market share of delivered battery swapping heavy trucks

FEHRERuLIGEETH 528/ Market share of built charging and swapping station

*#Z2023F8HIK
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Expand ecosystem of Green Power Transportation and promote large-scale electric energy substitution of construction

O BIRHEN

B BEE

New energy transportation oper.
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LREEAIB SREREMIREE AR
Coordinated Development of Green Power Transportation and Energy Infrastructure

BB SHREE SR J?%%A HIEEEEME, BHRE. WEXUCAIHENTERIRIAL R, BERTIBIRERIUKT, FEIESREEN. KEN. FEMN "=
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Greener Transportation , Better Life
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