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Huawel: Leading provider of ICT infrastructure and smart devices

Vision & mission

Bring digital to every person, home and organization for

a fully connected, intelligent world

—

170+

countries and regions

207,000

employees

55.4%

of employees work in R&D

No. 4

in global R&D investment

120,000+

active patents held globally
(*Huawei has one of the world's largest patent portfolios.)



Huawei Digital Power: Integrating Digital and Power Electronics Technologies, Developing Clean
Power, and Enabling Energy Digitalization to Drive Energy Transition for a Better, Greener Future

Evolving from high carbon to low carbon, and finally to net-zero carbon

DigiPowerCloud
Professional PaaS & Saas for energy

Clean power Energy Mobility Green ICT power Integrated smart

generation digitalization electrification infrastructure energy
N /l\ (( ﬂ =] -z w
I ﬁ = FTTIE = &
PV/Wind/ESS Micro-grid Smart grid Digitalized EV Charging Site power Data centers Buildings Campuses
power plants network
Energy flows Information flows
Power electronics technologies o _ _
Materials Components Heat Energy storage Sensing Connection Cloud Al
(GaN/SiC) (IGBT/MoS) Management (Digital/Vision) (5G/1oT) (Data/Algorithms) (Algorithms)



Q Trends and Challenges
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Trend 1: Explosive growth of electric vehicles creates massive demand for charging
infrastructure

EV sales grows rapidly, Huge gap of charging infrastructure supply,
more than 40 million ownership @ 2023 2.5 million DC chargers to be built @ 2024-2025
Unit: Million unit: Million
1000 _ 50%
40,00 90,00 = DC AC ===Proportion of DC 9.26
China Euro 78,89 80.00 40% 43%
35,00 USA mmmm Others ’ 800 37% 40%
30,00 e Ownership 58 70,00
' 60,00 600 30%
25,00
B 5000 1
20.00 40,00 400 17% ' 20%
15,00 20,00 2.66
1.78
10.00 20,00 200 ogo 129 10%
033 044 057 = I
5,00 10,00 s 2l 2 m m W B -
0,00 0,00 2016 2017 2018 2019 2020 2021 2022E 2023E 2024E 2025E
2016 2017 2018 2019 2020 2021 2022 2023E 2024E 2025E
*Source : IEA, Industry Report *Source : IEA, Industry Report
* 10.65M EVs were sold in 2022 globally, YOY growth 55% meanwhile « DC charging grows faster than average. 32% @2021 — 43% @2025
i 0,
Chinese market grow 93.4% » 0.6 million of DC chargers are to be build up @2023, 2.5 million DC
L- The proportion of EV sales >13%, China >27.6%, Euro >18.2% J L charger market space within 2024 & 2025. J

5 Huawei Proprietary - Restricted Distribution &" H UAWE'



Trend 2: Carbon neutrality, energy sovereignty and business value are the three

drivers of the energy transition

"Three-wheel drive" accelerates clean energy development

Carbon neutrality becomes a global Russia-Ukraine war highlights the

consensus importance of "energy security"

> B Cagem el A0S * EU RePower EU: Investing €288.2 billion over

¢ China: Carbon neutral in 2060 22-30 years to phase outof Russian gas

* Japan: Carbon neutral in 2050

Energy
sovereignty

Carbon
neutrality

Three drivers

Business
value

PV become one of the most economical generation technologies
* generation scenario: European gas prices in 2022 are 12 times higher than those in 2020
* Power consumption scenario: The residential electricity price in Europe is 5.6 times higher in 2022

than in 2020, and the IRR of residential storage investment is greatly increased.

6 Huawei Proprietary - Restricted Distribution

Implementing "Two Alternatives" as a Key Measure to Achieve Carbon-
neutral

Generation Side Clean Between 2022 and 2027, the world will add 2400 GW of

Substitute renewable energy and 1500 GW of PV.
M China
2022-27 acc. Case
2022-27 main case
Advanced

economies

2016-21

Other emerging
And developing
countries

2010-15

0 500 1000 1500 2000 2500 3000 3500 4000

. By 2050, electricity will account for more than 50% of global
Energy-side electric energy

L. energy consumption, and alternative fossil energy will become
substitution 2 & 2

the main consumption force.

2018
2050
—_— -
3% centralized heating 2% i 5%
1% oo . e thdrogen (T
T 16% 8y = modern energy (fuel
i 0
coa natural gas ATl bioenergy cells and 4% .
Bioener, direct gt:e;v y
8y combustion) g
4% 8y
electric
> natural ——
gas (nuclear
2|1% energy)
electric energy 519% Electrici
ectricit
37% electric ° \
oil 4% (energy
o Natural
oil aas)
- g
Renewable energy share in electricity 25% Renewable energy share in electricity 90%

Data source: IEA and IRENA
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Trend 3: Building new power systems become an important trend and will gradually mature

Electricity
source
side

Energy
storage
side

Power
grid
side

Load
side

Transformation of traditional power system

Tradditional power supply is still the main power supply

Development period of new power system

New energy gradually becomes the main source

Maturity period of new power system

A fully new power system based on disruptive technologies

2021 - 2030 2030 - 2040 2040 - 2050
= & o
st -’Q‘- —~ "O" {-..; "cl)"
‘ 44 o A44 -+ i
nl A4 (0) M) ¢ 2
Development of Accelerated general new energy Develop new Conversion from new energy

Conventional power supply
proportion greater than 50%

Electrochemical energy storage, pumped energy storage and other technologies
meet short-term equilibrium requirements.

Inter-regional transmission (UHV) and AC power grid interconnection are further

a

Mainly single power supply, distributed power supply gradually increasing

Huawei Proprietary - Restricted Distribution

large new energy
base

expanded.

power supply
flexibility retrofit

2-4h

The proportion
exceeds 60%.

Large-scale energy storage technology breakthrough, achieving a
balance of time scale above day

100%

AAL

inertial support
resources

(. N
I %
O

Coexistence of interconnected grids, new energy DC networking, and

microgrids

energy flow

conventional power supply

adjustment and support

e

Large-scale construction of distributed power supplies to achieve bidirectional

to

Micro-
grid

New energy into hydrogen and other secondary
energy sources

The proportion
exceeds 80%.

Electric vehicles and distributed energy storage participate in power system peak
regulation

Coexistence of large cross-regional interconnection grids
and hydrogen transmission networks

+[ra g~
o]0 A
Al + smart energy system, decoupling of transmission and use
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Challenge 1: High penetration rate bring three challenges to the power system, frequency
fluctuation, peaking dispatch pressure , and insufficient grid-connected capacity.

8

Power grid frequency stability declined

The increase of the penetration of wind and solar
instal lation leads to the decrease of power system
inertia and the increase of system frequency

fluctuation.

CE Region - Climate Year 2009

The peaking dispatch pressure of the system
increases

With the increase of the installed capacity of
renewable energy such as wind and wind, the peak
regulation pressure of the power system after sunset
is increasing

Take Germany as an example: From 12:00 to 17:00 on
July 28, the generation power of traditional units
needs to be increased by 20 GW, which brings great

chal lenges to neak load resulation.

m Traditional mwind = Solar

DE2030
6 — DE2040 70
GA2030
05 — GA2040 60
T NT2030
4 — NT2040 50
g 40
3
&)
5 30
=
2
2 20
1 10
0 0
0 1000 2000 3000 4000 5000 6000 7000 8000 8888383883888838888888888888
Ordered Hour in Year CHANOITLOrRDOgANOINIgEIIINR
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Grid Capacity Bottleneck
Due to the long infrastructure construction period and
insufficient investment, the grid-connected capacity of new
energy in the EU and other countries, such as Portugal,
Hungary, Netherlands, and Germany, is becoming more and
more limited.
In REPowerEU, EU plans to invest €29 billion in power grid

expansion

PORTUGAL GOES SUBSIDY-FREE - BUT WILL GRID

BOTTLENECKS STOP SOLAR FLOWING?

July 2018

Hungary’s power grid can’t fit any more
photovoltaic capacity

Grid congestion continues to increase in
Netherlands

Solar project developers see fewer opportunities to build PV facilities in the northern

Set-up and challenges of Germany's power
grid

‘Basically no connections being
granted’: Polish solar sector facing grid
headache
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a Merging EV charging
and Battery Storage

V2 HUAWEI



Fully liquid-cooled architecture: better experience, higher quality, better ROI

Fully Liquid-Cooled Ultra-Fast Charging Architecture

Utilization +30 pct.
gﬁ; Twice of Industry

Modular Design

Better
ROI

* Data from use case on highway in Guangdong, China

i

10 Years Lifetime

: : . e~ .
DC Bus Multi-Configuration > = Twice of Industry
H e |
= (iU ; —_— i .
'{’J"Er Fast Ultra-Fast ngh_er 0.5% Failure Rate
— Max 250A Max 500A Quality Airtight Power Cabinet
Power Pooling
— - — - — - — — 200km in 5 mins
Fully Liquid-Cooled Dual Power Pooling Power Sharing Matrix PV + ESS Convergence {% Ultra-Fast Max 500A
10 Years Lifetime Upgradable Utilization +30 pct. Efficiency +2.5 pct. Bet_ter 60dB (Power unit)
Liquid Cooling Design Power Pool with DC BUS Automatic Power Sharing Less Conversion Loss Experience Silent Mode 55dB
Standard Mode 60dB
Silent & Reliable Max. 12 Connector & Allocation Expand Output Power

* Reserved to upgrade
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PV + ESS Convergence, fill the gap of grid capacity in an efficient and cost-effective way

ESS connected on AC Side ESS fill the gap of grid to promote output power
PDU

i E N ACIDC+DCIDC —— M | g E SO . 1-4 ESS(200kWh)

A e per power unit

i AC/DC+DC/IDC  ——

e v . 100KW Power Unit —— 600kw ¢ Peak shaving with

AC/DC+DC/DC —— 'T = ,.?7, - smaurt strategy

AC/DC+DC/DC  —— X _ : + Expand output
Pv B— — Dispenser s ) 100KW power on DC side

ESS Pcs —  ————

DC + ESS: Less energy loss, saving 2.5% power
ESS connected on DC Bus output: DC—AC—DC

_ +2.5%
400kWh-2 Cycle
B A AC/IDC+DC/DC
—|—— AC/DC — -— M
A
oid |5 ACIDC  — i ESS PCS Power module N
= . AC/DC  — | Il? _ charging: DC—DC
Pv [l T Dispenser E Sebe Saving
— 7200kWh/Y
ESS F DC/DC — ESS DC/DC Power module 400kWh ESS
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Five Business Models of ESS to Support Value Implementation in Business

Five Business Models of ESS to Support Value Implementation.
Multiple Mode is Supported

TOU
Elec. Cost Diff. > $0.2/kwh,
Ancillary ROI <5 years
Services Q Demand
Frequency regulation cost > o > Management
$18/MW/h, ROI <5 years R4 emand cost > $130/kw/year
A ROI < 8 years

a0
Ppwer

|/ VVVWVAW’ 7y Before
[X\

Fl H ’\jl ’If After
Maximum Self- o v
Consumption .

p = | i r r ) '

Elec. Cost > $0.3, ROl <
5 years

e
BFR
===l
— O
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Avoid grid
reconstruction

he grid capacity is insufficien
rid reconstruction - Cost €74k
Duration 6 months
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Maximum Self-consumption Can Achieve Value Implementation in Areas with High Elec. Price

PV+ESS Solution Improves the Self-use Rate. Value Implementation in
Business is Available in Areas with High Elec. Prices

Surging Electricity Prices in Europe have Led to Rising
Electricity Costs for Companies

(CAarmanan

agTiiniarnt

Nannmaarel,
UTIiidirN

UK +126%

Italy +71%

Czech Republic +60%
Spain +52%

Belgium +51%
Denmark +39%

German +34%

ESS Discharges at Night, Improving the Self-use Rate

A 4

N

O

Load

T

Mains

J

-

- —k IE

N2 Mains
Load

PV+ESS in Maximum Self-Consumption Mode-ROI 2.3Years @Greece

Belgium Spain UK Compared with PV only solution, the revenue of PV+ESS solution increases
Italy by 19%, and the ROI difference is only 0.5 year
PV only PV+ESS
PV kw 575 kW 575kw
. Under the impact of soaring electricity prices in Europe, aluminum, zinc, steel and Avg. load power kW 479 kW 479 kW
other industries have set off a wave of reduction and suspension of production. ESS KWh . TR
. Compared with large industrial users, small C&I users are in a tougher situation. Elec. price USD/kWh 0.37 0.37
The electricity bill for a bakery in Belgium rose from €1860/month to
€11,836/month. Cost saved USD/year 243,467 289,267
ROI Year 1.7 2.3

13 Huawei Proprietary - Restricted Distribution
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Ancillary Services: The Need for Frequency and Peak Regulation Increase, ESS Frequency
Regulation ROI< 2 Years @Sweden

The Proportion of New Energy Continues to Grow, and the

Peak & Frequency Regulation Cost is High. ESS

Demand for Frequency & Peak Regulation is Strong

What is Frequency & Peak Regulation?

Frequency regulation: Process for Peak regulafcion: Adjusting power
maintaining supply grid frequency supply during peak and valley
stability periods
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The Increase in the Penetration Rate of New Energy Affects the Stability
of the Power Grid. Frequency & Peak Regulation Are Important

Mainland - Number of Frequency Band Exceedances
3 year historical trend

frequency of abnormal power grid frequencies increased by 10 times.

~.h4«

-. R A A A 4 h

SA black system 28,/9/2016 16:18 29/09/2016 18:25
Gen manually dispatched 29/09/2016 - 05/10/2016
The penetration rate of new energy in a country increased by 40%, and the

o

= B

Frequency Regulation ROI 1.8Years @Sweden

Swedish FCR-D UP Price up to €51.9/MW/h

Demand of frequency support

= FCR-D upp Pris (EUR/MW] = FCR-D ned Pris (EUR/MW)

ESS Frequency Regulation ROI 1.8Years @Sweden

49.9~49.5Hz Frequency Regulation Price 55.4
($/mW/h) ’
50.1~50.5HzFrequency Regulation Price 44.9
($/mW/h) )
ESS kWh 200
Wining Hours h/Year 7,008
Revenue $/Year 70,290
ROI Year 1.8




TOU Mode: Peak-to-valley Price Diff. Continues to Increase, ESS Becomes a Revenue-generating Asset

Peak-to-valley Price Diff. Continues to Increase,
Encouraging Off-peak Electricity Consumption

China: 28 provinces and cities have peak and valley electricity prices,
and the price difference will be further increased in the future.

RSO Z T 25 e S v i LA 3 Rl
R (2021) 10935
4. BAE. BETAENES. EFARERAT. PEPHRARRALLT. NEAS) B FREELT.
AEMEREDR. BERETRLANNE. FERORINEIE. ROREANNESR, e mAThY
SEENFARE, BARRSERRER. T SRR NN ELEMET
—. BHER
EEHEAARAR. BOHBIRER. ARSI MR R, SERNTAAE. THREHRE

MRIER . MAARORRI WHEMES. TRSEEBNHEATEARENAME, F—FRERRIHEHN, EF3ISRFE
RS WERDHFMRR. RUFEHRES, AUEUFHEATEDTEENRE. RIEENFATLNELTET R AT,

National Development and Reform Commission: Where the peak-valley difference ratio
of the previous year exceeds 40%, the peak-valley difference cannot be less than 4:1.

Global: Spain, Portugal, and Thailand all implement peak-to-valley tariffs and
encourage off-peak power consumption.

I
—

Spain

Peak electricity price: $0.33
Valley electricity price: $0.16

Thailand

Peak electricity price: $0.13
Vvalley electricity Price: $0.079

Portugal

Peak electricity price: $0.26
Valley electricity price: $0.07

15 Huawei Proprietary - Restricted Distribution

Elec. Price Diff. >$0.11/kWh, ROl in TOU Mode < 8 Years

ESS is switched from standby to active, reducing
electricity costs by using the peak-valley price difference.

/&\\\\\\\\
%& Y

peak price discharge

Peak-to-valley electricity price difference > 0.11 USD/kwh,
energy storage investment ROI < 8 years@Europe

Load power 100-200 kw

peak-valley price differential 0.11 USD/kWh

ESS Configuration and Operation 100kWh, 2 charge and 2 discharges a day
Strategy

Electricity Cost Savings Benefits 13,768 USD/kWh

ROI ~ 7.8 years

V2 HUAWEI




Demand Management: Demand Cost is Reduced by Smart Peak Shaving for Lower Peak Load Power

The Demand for ESS Peak Shaving to Reduce Demand
Cost is Strong in High Demand Scenarios

C&l Electricity Charges in Most Regions of the World Include Demand Cost.

ESS Peak Shaving can Effectively Reduce Client’s Electricity Cost

C&l Electricity Price

ElectrlcCCr:]c;rr];gmptlon Demand Cost Access Tarlffs- Tax
. Max. powerxUnit cost To fund supply grids Government
Elec. Consumption x that allow energy to
. of demand ; collects
Unit cost reach your business

High Demand Cost. Demand Cost of 200kW Load Reaches
&40,000/Year @German

Countries Unit price of demand cost Demand cost for 200kW Load
German $120~200/kw/Year $24,000~40,000/Year
Japan $170/kw/Year $34,000/Year
Spain $120/kw/Year $24,000/Year
Australia $120/kw/Year $24,000/Year
16 Huawei Proprietary - Restricted Distribution

The Benefit is Significant in High Demand Scenarios

Intelligent peak cutting for energy storage, reducing peak
power and demand costs

Power
A peak power, stored energy
discharge
Original peak power

Peak power after peak clipping

W UW\JUWWW

Demand Cost > $147/kw/Year, ESS Peak Shaving ROI <8 Years

Calculation of Peak Shaving Earnings for Medium-sized C&l Owners in German

Time

ESS 200kwh

Load peak power Before, 447kW; After, 347kW

Demand cost $147/kWlyear
Revenue $147,00/year (demand cost)
ROI ~8 years

V2 HUAWEI



With ESS Smart Peak Shaving, the Grid Reconstruction Can Be Avoided

Explosive Growth of Electrical Vehicles & Insufficient ESS Smart Peak Shaving, Avoiding Grid Reconstruction,
Distribution Capacity of Existing Supply Grids Reducing Reconstruction Cost by $20K
Higher Power and Faster Charging are the Main Trends of Electric ESS Smart Peak Shaving, Reducing Peak Power and
Vehicle Charger. The Capacity Requirement of Supply Grid is High. Demand Costs
Charger Power Plan of Electric Vehicle Companies PO‘V‘\Ier peak power, stored energy
480KW discharge

Original peak power

350KW Tesla
250KW 300KW
Tesla BenZ/PorsV r\q m g\j“) ﬂ {\ Peak power after peak clipping

VLW IV

2020 2021 2022 2023
High penetration rate of electric vehicles, charging load Time
wuu exceeding transformer capacity Traditional Grid

Reconstruction ESS Smart Peak Shaving

TTM > 6 Months @ TTM 1 Week
Application,

Negotiation &

6,000

5,000 Power distribution transformer limit

4000

3000

) @

2000 Electric Vehicle Penetration Curve (5% ~ 25%) Construction
. = No reconstruction cost
1000 Reconstruction cost €74k
iZ[=3] + €18k/year capacity cost :z[c5) Broughtby ESS, TOU
0 800 *2[22e|  benefit& lower demand

01:.00
03:00
04:00
05:00
06:00

cost

00:00
02:00
07:.00
08:00
09:00
10:00
11:.00
12:00
13:.00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:.00

) ) ) ) . ) * Transformer reconstruction :250kVA—350kVA
* Load curve analysis for different vehicle penetration rates in a shopping mall
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Netherlands Kronenburg 400KWh
120KW PV + 400KWh ESS

200 KW /. 400-KWh

Peak SHENITO T ArpItrage
Avoiding transformer expansion
Increasing charging point AUMber

iek
nenburg techni
kfo nb“'a.wmcll

weone v 8" | Hybrighbusiness model

COD: Aug. 2023



Thank you.

Bring digital to every person, home and
organization for a fully connected,
intelligent world.

Copyright©2018 Huawei Technologies Co., Ltd.
All Rights Reserved.

The information in this document may contain predictive
statements including, without limitation, statements regarding

the future financial and operating results, future product

portfolio, new technology, etc. There are a number of factors that
could cause actual results and developments to differ materially
from those expressed or implied in the predictive statements.
Therefore, such information is provided for reference purpose
only and constitutes neither an offer nor an acceptance. Huawei
may change the information at any time without notice.
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