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Highly developed circulation of materials also brings serious air
1 pollution problems

LOW PROPORTION OF TRUCKS, BUT
HIGH CONTRIBUTION OF
POLLUTANT EMISSIONS.

Trucks accounts for only 9.5% of i {
motor vehicles, which contribute

65% of the vehicle’ s carbon

emissions and 85% of NOXx
emissions.
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The material circulation system,

especially the zero-emissions
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Upgrading the energy structure of freight vehicles is one of the core
1 strategies to solve pollution emissions in logistics

Urban internal logistiCS . . e
Cross regional logistics

® Situation1: General cargo scenario (mainly light cargo) - Light electric trucks
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® Situation2: Cold chain scenario (mainly fresh goo) i:
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® Situation3: Closed scene (production materials - mainly short circuited) -
battery swapping trucks
=




Exploration and practice of cross-regional scenarios have been carried
out in many places around the world

It is hoped that through pilot demonstrations, the feasibility and large-scale application path
of new energy truck technology in long-distance heavy-load scenarios can be verified.

Battery swappmg trucks
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€ Baotou Power Exchange Station € Tangshan Heavy Truck

Exchange Station

Charging heavy-duty truck

@ Tesla truck charging € German BP company's
stations along Highway overcharging
15 in the United States

€ German DHL electric
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1 Our Efforts

We are working hard to promote the implementation of the Beijing-Tianjin-Hebei zero-

emission freight corridor project through three stages, and explore a set of zero-emission
freight development models that are implementable, sustainable and replicable.

Stage 1: Elements recognition « An outstanding model project: annual

& corporate practice transportation volume exceeds 10,000 tons,

- the scale of new energy vehicles exceeds

1,000, and interconnection of freight-

Stage 2: Large-scale operation vehicle-station-road

& policy empowerment
A set of application patterns: Standards,

Technical Guidelines

Stage 3: Model promotion & A range of resolution tools: Scenario,

leading development technology, energy supplement, policy,

communication, etc.



circulation system

The Beljing-Tianjin-Hebei region covers an area
of 220,000 square kilometers, has 3.16 million
registered trucks, and has a total annual freight
demand of 5.4 billion tons(14% of the country).
There are 7 major material groups, and the demand
for freight is strong.

Space scope: covering 11 prefecture level cities

Area: 220,000 square kilometers

Population: 110 million

Motor vehicles: 30 million vehicles

Annual transportation demand: 5.4 billion tons

Truck: 3.16 million vehicles/700,000 heavy-duty vehicles
Daily driving on the road: around 530,000 heavy-duty trucks
Highway driving: stable at around 250,000 vehicles

1 Beijing-Tianjin-Hebel is a region with a highly developed material
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1 Operating characteristics of freight system based on diesel system

Transpo

-rtation
Freight

service
demand

system

Vehicle
system

energy
system

After a long period of running-in, a
freight service system based on the
diesel energy service system and the
technical performance of diesel vehicles
has been formed, stably adapting to
the demand side.

Which is likely to come close to or
surpass the diesel system?

How to choose FC/battery
swapping/plug-in electric vehicles in

different scenarios? /




1 Operating characteristics of freight system based on diesel system

Based on in-depth interviews with over 30 freight companies, the underlying
characteristics of the diesel transportation service system are preliminarily extracted:

Stability - vehicle technical performance and e T TINGR Vo #0s 3 mea
Y § { © "= o
' £ HERSH: 21% #34: i. RER.
energy system can be combined to meet scene O Mimgeoww wes L ), . e e &

. BRI L _ - 250-300k
requwements : ¢5a FO: 200-300km : \, by, Ega; >400kmm
o P >500km Y e Y iZ5: >700km

Economical - income is greater than cost, profit
can be achieved, or profit potential is possible

Flexibility - the vehicle can serve a variety of
scenario combinations after one recharge. D oms

| giEm&LL: 18% [ . i
et : g | od s R mEmdal: 47%
Compatibility - goods from different cargo owners, ziis: VY o ¥ Wik KPR, AR,
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vehicles from different manufacturers, and [ B To0km R X150-200km
b \ | OB I)%R: >400km

hydrogenation stations from different companies P LR )i e 1800k

are open and compatible with each other, providing -
diverse choices




Implementation of the zero-emission transformation across the

Cargo owner enterprise:

Beiljing-Tianjin-Hebel region L ST Rl Luanping County under the
» . Route: Daguang highway jurisdiction of the mining
. 200-250km enterprise 160 km
There are 140,000 heavy trucks prowdlng Cross- ~ Scale: 30000 tons/day Car: Service model: 49 tons electric
. . . . . . . 1300 vehicl
regional services within the Beijing-Tianjin-Hebei Vehicle model: 49 ton L
. . . . traction, 18 ton warehouse
region, with a one-way transportation distance of grille Eumulatesinnisgo e ullien
approximately 150-300 kilometers. RO = =,
Product performance: Pure electric trucks have a full ‘ "‘, R X RE
P
battery range of 150km, and hydrogen fuel trucks [t ©:;||;5!

. Rongcheng Steel 200 k
have a full hydrogen range of up to 450 kilometers, Sl
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scenarios. 475,000 km Eo'm.;- ;; -’;; * $
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Pilot situation: e '
o e . . . .l1anjin-Alongan: iiining 3.Beiii . v e dc ion,

@ Electricity: 60 tractors were put into trial operation  construction, coal, etc P i At

. . Route: Rongwu highway 200km Route: Beiiing-Tianiin high 180-260k
from Beijing to Chengde, with a cumulative run of 1 | Scale: 43000 tons/day Car: 2000 genle: 120000 tone/day. Car: 4000 vehicles

vehicles Vehicle model: 18 ton box truck, 49 ton

million kilometers, involving 49 tons of tractors Vehicle model: 49 ton tractor tractor, and 26 ton sedan fruck
@Hydrogen: Currently, 61 FCVs are in stable

operation between Beijing-Tianjin and Tianjin- 28 Shippers: Jingdong Cargo owner enterprise:
. . . ‘e Owner company: Logistics 100-160 km Beijing Benz 260 km
X.|ongan, with a cumulatolve run of 1.64 million IKEA 230 km Service model: 18 tons Seﬂvife model: 36 tons
kilometers. The models involved include 18-ton box fer‘;'ceg'godek(fgotOHS) box )type 20 cars (50 sedan, 5 vehicles (150
ractor 30 cars cars) | cars hicl
trucks, 36-ton sedan trucks and 49-ton tractors. Cumulative mileage: | Accumulated mileage: | Acromeated mileage:

308,000 km 806,000 km 47,000 km




1 Analysis of pilot operation status

Project 1: Beljing-Tianjin Hydrogen energy corridor for foreign trade container
transportation

';tnggz Tianjin Port - Beijing IKEA shopping malls

KEmES o - Overview
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- Cargo type and scale: 40-foot foreign trade standard
: Tman . container transportation, annual freight volume

TRE

5 J:tﬁimamrsmﬁz] __ p 110,000 tons

Route: from Beijing IKEA shopping malls to Tianjin
Port; and warehouses via Beijing-Tianjin
Expressway and Beijing-Tianjin-Tangshan
Expressway.

R Model: 49-ton hydrogen tractor

O Qe et One-way transportation distance: 180 kilometers,
. Frequency of transportation: 1 round trip per day
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1 Analysis of pilot operation status

Project 1: Beljing-Tianjin Hydrogen energy corridor for foreign trade container

transportation

Stability (stable)

After three months of operation, in
this scenario, 20 49-ton hydrogen
tractors have traveled a total of
320,000 kilometers, initially

showing operational stability.

Pilot operation scale: 3-20
vehicles per day

Pilot running time: 3 months.

Economical (acceptable with

subsidies)

From the perspective of a single transportation, although
the cost of FCVs is slightly higher than that of oil
vehicles (the difference is 70 yuan), because the cargo
owner provides freight incentives for new energy
vehicles, the profits of oil and hydrogen are the same;
from the perspective of a total cost of ownership, this
scenario is After subsidies, the TCO cost of FCVs is
slightly lower than that of oil vehicles.

Comparison of diesel and hydrogen in
single transportation cost (Unit: RMB)

Cost structure Diesel vehicle

| Staffcost BV 400
Replenishment cost 996 1067

72 72




1 Analysis of pilot operation status

Project 1: Beljing-Tianjin Hydrogen energy corridor for foreign trade container
transportation

FIexibiIity (acceptable) ]

4 hydrogen refueling stations have been W ,

A EEEGER

built at both ends of the line. Although Qi)

A mAan

most of them require a detour of 30-54 o, (LTI, S N
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kilometers, the actual operating mileage |
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of FCVs can reach more than 300 i
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kilometers (more than 250 kilometers
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1 Analysis of pilot operation status

Project 1: Beljing-Tianjin Hydrogen energy corridor for foreign trade container
transportation

1| Compeatibility (Strong)

More car models to choose from: A total of 140 models from 24 vehicle companies currently

on the market can serve this scenario.

More choices for hydrogen refueling station service entities: There are currently 3 enterprises
and 4 hydrogen refueling stations that can provide hydrogen refueling services, and can

provide various types of FCVs to the society.




1 Analysis of pilot operation status
Project 2: Beljing-Chengde battery swapping corridor for Sand and gravel

Overview [

SETEST
zxaiwaﬁ 30 million tons
bzl @

AR ST
IR gy

Route: Chengde Luanping to and from
Beijing Miyun and Shunyi Mixing Station via
National Highway 101

Pilot model: 49-ton battery swapping heavy

truck,

one-way transportation distance: 160

kilometers

Frequency of transportation: 1 round trip

per day v




1 Analysis of pilot operation status

Project 2: Beljing-Chengde battery swapping corridor for Sand and gravel

. Stability (stable)

Pilot operation scale: 30
vehicles

Pilot running time: 3 months

Availability: The average
services days per truck per
month is 25-27 days

Economical (acceptable with discounted

electricity prices)

From a single trip perspective, the cost of battery
swapping electric vehicles is 16% lower than that of fuel
vehicles due to the advantage of using the terrain. From
a total cost of ownership (TCO) perspective, the TCO
of a 49-ton battery swapping electric heavy-duty truck is
slightly higher than that of a diesel truck in this scenario.

Comparison of diesel and Battery swapping

Electric in single transportation cost (Unit: RMB )

Batter
Cost structure | Diesel vehicle Comparison of diesel and

200 200 Electric in TCO (Unit: RMB)

Replenlshment U 413 = Diesel Battery
cost 140 vehicle| swapping

0 L9eH 2101 220.2

| Othercost | 80 -




1 Analysis of pilot operation status

Project 2: Beljing-Chengde battery swapping corridor for Sand and gravel

Flexibility (Improving)
Due to the establishment of four self-built swap
stations at both ends of the route, the battery

swapping electric vehicles with a full load have a

st
: ¢ EHiE, 5
range of only 120-150km. For a one-way S Sy

transportation, at least one battery swap is aih
required, and for a round trip transportation, at
least two battery swaps are needed. The e

transportation scenario needs to be closely

ME Lk ExeaE

focused on the layout of the swap stations.




1 Analysis of pilot operation status

Project 2: Beljing-Chengde battery swapping corridor for Sand and gravel

% Compatibility (Improving)

Major
shareholder/
affiliated

Currently, the range of compatible vehicle company

: : __ : : : Luanping county under
models is relatively limited in this scenario. Cargo owner thzjfrisdictign o

enterprise

The selection of vehicle models is limited: Participant Principal entity name

o _ . _ _ mining enterprises
Limited diversity in energy service providers: Vehicle
Although four battery swapping stations SIS

_ _ _ Battery service Luanping huan
have been built, the operating companies for enterprise electricity

Foton, FAW, Dayun, etc

Guodian

' i Qiyuan Huan Electric Investment
these stations and the battery service erllztr(]e?[ragr%;e (Beijing) Technology Shanghal

providers are all part of the State Grid Co., LTD Qiyuan core

_ _ Transportation Luanping Huan can power
Corporation of China. enterprise logistics Co., LTD

¥
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When the three technical routes

Technical

oute

f ry sw N lug-in, an
of battery swapping, plug-in, and Hydrogen Battery
swapping

hydrogen fuel cell electric vehiel
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are comparable to the freight

: dimension
service system based on the e

wait for

Stability stable stable e
verification

diesel system, a set of

Acceptable
Acceptable (After wait for
Economy

replicable zero-emission freight (after subsidy) discounted verification
electricity prices)

large-scale development models i
J P Flexibility Acceptable Improving WEIG el

Implementable, sustainable and

verification
can be truly explored.

walit for

Compatibility Stronge Improving verification
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Composition of the sustainable development model for zero-emission
freight corridors

Policy POLICY
empowerment

STANDARD

HONOR

Cargo Owner Enterprise

Operational
entities

Basic
requirements

Energy

" Finance

N

Passage W /

Data

Performance

Logistics Enterprises

ENERGY

The aggregation of
cross-departmental
collaboration energy

Bi-directional
collaboration in a
closed-loop
transportation mode

Deep coupling of
key resources
within a short
time

Ensure
proper
guidance
and
protection

Dual
decision-
making

Should be
based on
objective
existence




Bulit an outstanding zero-emission model project withthe, .
° ° ° ° ° ..’.‘2 91:
1 interconnection of freight-vehicle-station-road

Through cross-regional hydrogen energy scenarios, it will further assist vehicle product
technology research and development , and build renewable energy networks, and
aggregate energy from multiple departments. It will also plan to achieve innovative
leadership and breakthroughs, providing a replicable and promotable mode for the
construction of cross-regional hydrogen energy corridors across the country!

O Vehicle product technology Annual transportation volume
O Energy security technology

O Hydrogen carbon monitoring and exceeds 7@!/ @@@ f@ns

measurement technology

chnology
ations

Car energy subsidy Scale of new energy vehicles

Pass-through ] .
exssats 10,000

Synergies in reducing pollution a Carbon emission reduction
carbon

Cross energy fusion synergy modes exceeds 7@, @@@ Eb@ns

Carbon and industry synergy modes
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