Huawei Digital Power, Your Sustainable Partner
for Building a Low Carbon Smart Society




Huawel Overview




Huawel. Leading provider of ICT infrastructure and

smart devices
Mo

-

Vision & mission

Bring digital to every person, home, and

organization

for a fully connected, intelligent world

195,000

employees

170+

countries and regions

NoO. 96

on Fortune Global 500

NO. 2

in R&D investment

54.8%

of employees are in R&D
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Information distribution &

interaction

Focusing on ICT to provide products, solutions, and
services to three customer groups

ome, and organization for g fully CONnnecteq int
, elligen
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Automotive Solution y P J g iy
Smartphones Intelligent driving Wireless network Kunpeng computing Public cloud mart
Wearables Intelligent sensing Data communications Ascend computing Hybrid cloud Data Center Facility
Smart home devices Intelligent vehicle cloud Transport network Cluster computing Site Power Facilit
Telematics Intelligent communication Access network Data storage i y
Lifestyle services across connectivity Core network DriveONE
all scenarios Intelligent cockpit DigiPowerCIoud
- < II <€ 7
+ Intelligence
Information learning & Information processing &
inference storage
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Digital Power strategy overview

Developing clean energy, promoting the digitalization of traditional energy, integrating digital and power electronics
technologies, and converging information and energy flows to drive energy revolution for a better, greener future

G Green Green Green Green G
reen buildings factories campuses villages reen
households cities
DigiPowerCloud
Professional PaaS & SaaS for energy
Clean power £ digitalizati Transportation Green ICT Integrated
w generation nergy digitatization electrificat infrastructure smart energy
enao Zo me Rl 85 oy
industries %? e A =4 O==0d. = e .. "' - A N -
PV/WiInd/ESS  Micro-grid Smart grid Digitalized EV Charing network Site power Data centers Buildings Campuses
power plants
Energy flows Information flows
Capabilit (=[] = @
Concentration plaF:fOI‘mSy = I d“ :
e Intelligent power  Energy Hydrogen
Ener, R distribution storage energy- n flOWS
. Powe gy flows Informatio s
ech electronics i1 technolo9!
/9 Ologijeg Digita dIAY
(Watt/Heat) (Bit/Clou
Fundamental - -
technologies Materials ;%] [=] ) + L@ @ ED Al
(GaN\SiC) Components - (Chips/Algorithms)
(IGBT\Mos) _ Sensin Connection Cloud
Cooling Sensing (5G/loT)  (Data/Algorithms)
Battery technology technology (Digital/Vision)
5 Huawei Proprietary — Restricted Distribution

Evolve society from low carbon to zero carbon

DigiPowerCloud
ecosystem

Industry ecosystem
Product ecosystem

Technology
ecosystem

Open |
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Digital Power Global Platforms: Leveraging the domain specific advantages
globally to keep leading

e | 6000+ employees . o
- 0 Sweden: Stockholm
60 A) R&D Algorithm and Topology

Rssearch Center

) Beijing and Xi'an
Product Development
® Centers J )
: apan: Yokohama
Germany: Nuremberg xian_ 2" Electric Drive Research

. - I 5o
Power Electronics Silicon Valley Wuhan' @ Nanjingg Center

‘Bz 12 R&D centers }

p Chengdu .. g Hangzhou Sh an g h ai

B3 10%+ R&D investment J W Product

Development Center

7 Shenzhen and Dongguan:

1300+ patents J R&D headquarters

R&D and Manufacturing Centers

6 Huawei Proprietary — Restricted Distribution &."4 H UAWEI



Huawei Inverter Shipment Is Leading in the World
No.1 Global Inverter Shipment since 2015 to 2021

Global
Market

Share
~23%

Leading
Market Share
Globally

Europe PV inverter market share rankings by shipment, 2021

Europe PV inverter
shipments: 50,770 MWac

YOY change: 52%

Huawei Confidential
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Global PV inverter
shipments: 225,386 MWac
YOY change: 22%

APAC PV inverter
shipments: 116,064 MWac
YOY change: 15%
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Huawei Supporting Global Customers Success with Optimal LCOE (cost/kWh)

Location — Shaanxi, China
Capacity — 250MW
COD - Sep. 2019

Solution - Bifacial PV Modules
+SUN2000-175KTL-HO

— X-Elio, Spain

Capacity - 800 MW Europe China
COD - Dec. 2019 - “ 4 P 0
My, X Ukraine 6SMW in Sihong Top Runner
Netherlands 40MW 67% MKT <h KIFTH147MW investor from
Spain 800MW | .o > Iare Thailand (Smart I-V Curve Diagnosis)

. 3 In Qinghai UHV project 2F B 55w

Mexico Bangladesh > 4 BB E 29MwW

. . . 58MW TR R 23MW

Jalisco 270MW Saudi Arabia : el IR
. Tlaxcala 220MW SAKAKA 300MW Thalla nd 2021 inh Thuan 58MW
‘ -J - ?:(k)p:rahzzole\(l)VMW Auction 2.4 cents/kWh DG & Residential 970MW inh Thudn 50MW
\nuanua » i Utili aklak 800MW
_ " Durango 117MW Indi Utility 110MW

Location - JEMSE Jujuy, 2 - Bhadla 300MW Pursat & Kampong Chhnang 230MW .
Altitude — 4,200 m Africa PPA 3.4 cents/kWh ‘ Malaysia
Capacity — 315 MW . TN 4 Pavagada 275MW Johor 65MW
COD - Q3. 2019 Argentina Zambia 54MW 2 Bikanner 250MW Kedah 50MW
Cauchari 315MW Kenya S0MW Binega 180MW Perak 49MW

Cordillera 90MW Malawi 26MW Tamilnadu 100MW
Ghana 20MW

Location - Perak, Malaysia
COD - Oct. 2019
Solution - SUN2000-185KTL-H1

Uganda 10MW

‘The Global Leading Inverter Brand

Smart PV Deployed 225.3GW+
8 Huawei Confidential g@ HUAWEI



Sustainable Service Platform

Quick Response by Local Service Team and Local Warehouses
\") Country Technical Assistance

HUAWEI

o
m Country Warehouse

| ® .
City Warehouse
Num Kaern
. City Name of W/H Supported Management
Location project model

4‘1._' [ ] Chiangmai
N Chiangrai

15 City Warehouses - A e '" Chumporn
{UAWEI KhonKhaen

Centre

1 Country Technical Assistance Ce

1 Country Warehouse

|
’f ) Nakornratchasima
2 .. , i N | Nakornsawan
Training Centre’s i : Nakornsrithammarat SPMS (Spare
Parts
Management
Service)

I 4 Phuket All projects
~ Pitsanuloke
2 Business day - shipment u Ratchaburi
9 Rayong
Sakonnakorn
Songkhla
u v - Surathani
Ubonratchathani



Smart PV: All-scenario PV & storage solution,
accelerating the shift to zero carbon generation

PV & storage Utility
solution

. High PV LCOE and
Challenges: .
weak grid problem
PV & storage
coordinated
solution,creating the
smart PV generator and
accelerating the shift to
zero carbon generation

Trend:

Utility-scale PV
plant

The largest single-site PV project,
Qinghai, 2.2 GW

10

C&I solution

Challenges: High electricity cost and
low system safety
Green C&I power solution
with integrated PV &
storage architecture,
entering thousands of
C&l fields and adapting
to different scenarios

Trend:

Commercial & industrial
PV rooftop

7

Longyang road metro station PV
project, Shanghai, 3.66MW

-

Challenges:

Trend:

Residential solution

High safety risks and
low system safety

"1+3+X" architecture,
increasing the self-
consumption ratio and
reducing the electricity
cost

Residential
PV rooftop

Family green power PV & ESS project,
Dongguan, 30kW

Challenges: cost and pollution
Comprehensive off-
grid fuel removal PV &
Trend: storage solution,
helping bridge the
energy divide
an )

Microgrid solution

High diesel generators

Island off-grid PV
power station

Maritime bureau PV & off-grid energy
supply project, Zhuhai, 24kW

_J

N _J
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Smart Residential and
C&Il PV Solution for
Better LCOE




The Requirement of New Solution for Residential Scenario is Urgent

affected m i 00,000 p *.?

Victoria, Australia g -
(from https://www.energy.vic.gov.au/safety-and-emergencies/power-outages )-

n-ger



Residential Solution 3.0: Green Life Reimagined

Optimal Electricity Cost Active Safety Better Experience
e Optimizer increase 5-30% yield * Module voltage shutdown, RSD * One-Fits-All solution
« 10% more usable ESS energy e AFCl, <0.5shutdown e <5sauto physical layout mapping

art Module
Controller

I Smart String

== Ess 6= G
Smart EV Smart Energy
Charger Home
Ecosystem

solar Smart PV

Smart Energy
Controller

Management



Smart Module Controller

The Wonderful Option for Your Life

SUN2000-600W-P

Available now

Module-Level Optimization Module-Level Shutdown
5%-30% More Energy Output Maximized Rooftop Usage Safe Rooftop Voltage
. B N B ntertek
b\ Without optimizer T o oenen @vmtage
L 14kw S O]
SRR v - ' 10s )Shutdown time

With optimizers

7 Conventional VS Optimizer NEC 2020
mmssmms wsmussmmnssalrﬁmmsmm : 24kw 690.12
Case from Japan After _ _
9.84% higher yields 0 o/ hi
S 10% to 30% higher Ensure Installer & Firefighter Safety

with full configuration of optimizers PV capacity



Two Main application scenarios

No Optimizer Full Optimizer

» Cover

more scenarios




Digital Features
for Better Experience

Multi-Physical Layout Performance Detection

Building 1 ® ® __@
Building 2 |

Building 3 0-20% 20-40% 40-60% 60-80% 80-100%

Building 4

Pinpoint module Support up to 20 physical layouts for Identify modules in different
disconnection on the APP a system colors



-
- Y y
. oW v e
-

™, ‘s F‘. - ™ .','v‘ - .
X T ﬁ".“.’f:‘. .
g R e D L - > 7 A
e s
/~ < -

N
-

with Long & Flexible String ¢ RSN
Design P
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Other
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-Max. 200% DC/AC oversizing for SUN2000-
5KTL-L1 & 10KTL-M1

_ SUN2000-3/5KTL-L1 | SUN2000-5/10KTL-M1

power per string




PID Can Severely
Reduce PV System
Output by 30% or More

What is it?

- Potential Induced Degradation, a phenomenon
that negatively affects power output of PV modules

What causes PID?

- Due to potential difference, anode ion (eg.
Na+ ion) flows from the glass plate into the
semiconductor material of the solar cell and
affect the cell performance

What is the negative impact?

- High humidity, high temperature and
contamination

PID can significantly reduce the

High Humidity ~ Negativeion® migrate away while power output of a PV module

High Temperat
positive iC e migrate toward cell by 30% or more




i Effectively repalr module Recover at night with Recommended to enable e CO e y

performance to most of 5W night ti in APP during initial set . .
N e et night consumption in uring initial setup Bu | It-l M tO Secu re Better

Module Performance

When the inverters are off-grid at night, an offset DC
voltage is applied between the inverter PV- and Ground.
This effectively increases the voltage of the PV- string with
respect to Ground

Huawei Inverters Vendor A

Built-in PID Recovery Module X

Lower Capex & No Retrofit Required x

5/10KTL-M1 12-20KTL-M2 30-50KTL-M3




Electric Arcing Is
Threatening the Safety
of PV System &
Underlying Buildings

What is it?
- electrical breakdown of air that produces
an prolonged electrical discharge

What causes Electric Arcing?

- Unreliable soldered joints
within modules

- Broken PV cables

- Loosen PV connectors

What is the harm?

@ Can reach temperature of over
3000°C & easily start a fire

Arc noise is generally weak and only
accounts for 0.1% of the normal current
signal, it is difficult to detect and often
leads to missing detection

Inverter/Loads/Grid interference
signals, as well as spectral
overlay with normal current signal
leads to faulty detection

|




Arc Feature | Accurate Arc - | Speedy Arc ‘ Pinpoint Arc

AI Powe red | Self-leaming | | Fault Detection ‘ | Fault interruption Fault Positioning
Active Arcing Protection

What is Al Powered AFCI?

- HUAWEI inverter keeps self-learning new
arc feature to accurately protect system
from arc fault, even under complex noise

C Self-learning new arc features
Al with Al model

g Accurate arc fault detection via
local neural network algorithm

Speedy arc fault protection by
inverter shutdown in 0.5s




Al BOOST

Smart String Inverter

® AFCl disabled, arcing continuously posing fire risks

Smart String Inverter

AFClI function enabled, arcing extinguished in < 0.5sec

PV Arcing with/without AFCI Comparison




Natufal Cooling
Verified by Telecom &
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TUV verified: annual failure rate < High efficient

0.5% s . W thermal design
. _ ‘ i to ensure low
Station Phase I, Station Phase I, Station Phase IV,

200 units, 963 running days 4939 units, 583 running days 1790 units, 207 running days - N - % a 4 ; te m p er at ure

Failure Rate: Failure Rate: Failure Rate: . .
within enclosure




Smart String Energy Storage System Design

Power
Module

7 1~3 Optional Modules

Flexible module capacity configuration

Battery Module

EJ 1P/3P Inverters Supported

High voltage DC couple Solution

11 Up to 2 ESS

Operates in Parallel in 1 System

Smart Thermal Management For
Low Temperature Environment

%& -25°C ~ 55°C
5kWh 1 OkWh 1 5kWh

LUNA2000-5/10/15-50



Modular* m
Modular "Energy Optimizer

_______

_______

Expansion Scenario

Old Mixed with New
Easily Expand Your Capacity

New Battery pack could charge/discharge independently, avoid
the influence from the old battery pack

Auto SOC Adjustment

Within 1 charging/discharging cycle

No Pre-charge Needed When Apply New Battery Pack In
System



Modular®

Modular "4 Level Safety Protection

Ed .
o
'] & ] »_
|SOC 7Ocy0(nnuuc,.. ‘\'Q‘ |

T

LiFePO4 (LFP) cell ) |Cell Level Monitoring

e

i

o
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No Worry About

Power Outage
With Backup

POV%ﬁtEm switches to backup mode to

@ supply emergent power to critical load
automatically when power outage

Smart string ESS supports black start

from blackout to restore system
operating

Backup Box

Critical Load Non Critical Load




FusionCharge AC

Charge Smarter

APO7N-EU/AP22N-EU

Install in 3 Steps 5m Close to Access Load Balancing

Installation in 16 min, replacement in 4 min  Bluetooth automatic authentication = Dynamic charging power, no fuse

tripping
I = ,
v/-— S209
Y

-

—



PV Power Preferred
for optimal Electricity Cost

\(')r Green power adaptive charging
+Yv Minimize extras electricity cost

Automatic phase switchover
Maximize power utilization at 1.4-4.3
kW

kW A

4.2

Min. 3-phase
charging power

1.4
Min. 1-phase

charging power

Single phase charging
Three phase charging

PV

\4




Scheduled Charging
for flexible Configuration

* Scheduled charging at off-peak hours
Lowering electricity bills

Max. 28 Time Periods Setting by APP
Make Charging schedule flexible

kW

all Yl R - 20:30

< Scheduled Charging Setting

12:30-13:30

16:30-23:30
8:30

16:30-18:30

F

A

Off-peak Price

i 2N

ol "l T

X Edit Time

Start Time -  End Time

Single phase charging

Three phase charging

PV

Peak Price

y

A Electricity
Price

00:00 01:00 02:00 03:00 04:00 05:00 06:00 07:0008:0009:0010:0011:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

\4



Dynamic Charging Power
No Overload, No Fuse
tripping

— Dynamically adjusts charging power to ensure
=(= total consumption at safe levels

Total consumption

EV charging

=R

Home electrical loads




Adding Charging Piles for Device Type Filtering on the Home Page

FusionSolar | Monitoring Reports Plants Maintenance Value-Added Services System English 8 admin

Plant KPIs Plant Status Alarm Overview

19914
84 Ao
A54 Rl

24 o
139 o 89931 J (1) 39846

29992

31
Total plants Offline Total alarms 179

Plant name nt name Region 3 Device type

Total string capacity All Grid connection date s Jate End date m Reset Add Plant

All

Plant Grid Connec Battery ring Cap Optimizer Charging Current Power Specific Energy Yield Today Total Yield
Status image Plant Name Region ery Weather
9 Date Optimizer Pile (kW) (KWh/kWp) (kWh) (kWh)

—— Pi =

@ China mainla.. Gt FXe o) = - & =
2102314BXLNSN Afghanistan ~ _ _ ~ _ - - -

(] _ HEEER IS Afghanistan 2022-09-01 0.240 15 F9 [o & 0.10 3020.83 725.00 725.00

[ : B e Albania 2022-09-01 0.006 = - [oR S 30.00 1666.67 10.00 10.00

® China mainfa....  2022-09-01 0.144 15 [0 0.10 5034.72 725.00 845.00

& Albania _ _ - - [0} o - - = =

Afghanistan

32 Huawei Confidential sré H UAWEI



Real-Time Alarm Reporting, Accurate Fault Locating, and Shorter Service
Interruption Duration

FusionSolar Reports  Plants  Maintenance  Value-Added Services  System B Q English & 18927468848 @ @

Plant KPIs > Plant Status > Real-Time Alarms Shortcut to alarms
o= from the home page

21.38 - 204. » 12

21 2 13
117.41 Total plants fanky,

Total alarms

e7
Offline

Alarm sorting by severity
R to prioritize resolving

Yield Statisti Montk Ve Lifeti 2022-07-01 Today's PI g i
e atistics Day Month Gl ifctime ocay's iy Real-Time Status Alarm Management Task Management maJ Or p rO blems

English & admin i
o

Alarm Management

e Template Management Filter |87 i‘ 82 ‘} N\
. . . Device Alarm a - _ - -
Current alarm visualization
Historical alarm traceability

Plant Name 3 Device Ty. Device Name Type 3 Name 3 Alar + | Possi Severity 3 Cleara©
Historical Alarms S5 CHAIFIRIE-140 ESU ESU-1 Abnormal ... | Battery Side Reverse Polarit... 3018 |3 D o o

i & stern Kl . BE 1 CEEIRIRS-140 ESU ESU-3 Abnormal ... | Battery Side Reverse Polarit... 3018 3 _7 M;[orii Un

nvironme B CEEIRINE-140 ESU ESU-5 g 2 3 Major % Un

EE1CEIIRE-140 ESU ESU-3 Alarms in d Iffe_rent 1 s Un

i m S5 IR 140 U Esua colors by severity for [, | Un

-y EE1 CRIRRIE140 ESU ESU-1 C|ear priorities M & Un

4 ) 07 08 09 10 11 12 14 15 16 17 1 BE1 CEEIRIRS-140 ESU ESU-1 A O TR T O eSOt 28 i Un

§ i B CEARERE-140 ESU ESU-1 Abnormal ... | Battery Side Overvoltage o... |3015 3 | § & un

EE1CERIRIS-140 ESU ESU-1 Abnormal ... | Rack Controller Abnormal 3014 18 Majors | & un

| S5E1 CEEARIRIE-140 ESU ESU-1 Abnormal ... | Rack Controller Abnormal | 3014 15 $ Un

EE1CRIRIRIE140 ESU ESU-1 Abnormal ... | Rack Controller Abnormal 3014 6 » Un

BE 1 CEEIRIRES-140 ESU ESU-1 Abnormal ... | Rack Controller Abnormal | 3014 3 Un

B CEIRIRE-140 ESU ESU-1 Abnormal ... | Rack Controller Abnormal 3014 34 $ Un

BBFE1 CEARFRE-140 ESU ESU-5 Abnormal ... | Internal Fan of Rack Contr... |3026 1 % Un

E5E1 CEEIRINE-140 ESU ESU-3 Abnormal ... | Emergency Power-Off 3056 1 % Un

SHE1 CEEARIRIE-140 ESU ESU-3 Abnormal ... | Rack Controller Temperatur... | 3054 1 » Un

Faults can be accuratel y located s CER 110 U Esua Abrormal .. Bus Side Reverse Polarty o, 3020 |3 ’ Un
BE 1 CEEIRIRS-140 ESU ESU-3 Abnormal ... | Battery Side Overvoltage o... |3015 3 »Un

without manual inspection.

Total records: 3,366

33 Huawei confidential. No spreading without permission. \S‘Z H UAWEI



Viewing Charging Pile Details on the FusionSolar SmartPVMS Web

Enter a keyword Q Details  Device Management
* [ APPTEST ?Y‘""dhy o :-‘ 0 :- ’ 6 T- ‘
, Charging state Charging duration Energy charged Charging powe:
.4
Realtime Data
Charging Post Model AP22N-EU Accumulated Charge 0.000 kWh ‘Charge Port Num 1 Presenti ng real time
Capacity
S , - LTS : data of charging piles
Charger tip Type GB16487 Rated Output Power 1.0 KW Working State Standby
Basic Information Total Power ok Total EnergConsum 0000 kwn
<
Display the basic J— Configuration Parameters Scenario Plant Components Chang
information P— " = 208 o B Charging- Only charging piles The plant overview page is
!L_ - i “ Gki’v . ::::'um surup 14w ::‘::::”T;::o Disable Working Mode Fast charging On Iy rem Oved .
o T - The charging pile details
information is added.
Device Management page.
The charging pile details

Overview | Layout = ReportManagement | Device Management = Alarms

Bd  standard coal saved

information is added.

Critical 0

Plant address BEETERh REKARR.

PV+Storag PV + energy storage + The charging power curves are

2 e 0 ot stng cpacty ® 0000 kv e+Charging | charging pile added to the Energy Management
] section.
Grid connection date 2022-08-31 . .
010 Charging piles are added to the

warning 0

Load Longitude and latitude 34° 1119"N 108° 49'38'E Dev I Ce M an ag em ent page-
The charging pile details

< Energy Management LE Month | Year Lifetime 2022-09-01 Revenue m Wonth | Year Lifetime 2022-09-01 InfOI'm atlon IS added .
Total revenue 0.00 ¥
i 1000 | common0soin - . o e PV+Chargi | PV + charging pile The charging power curves are
Consumed: 10.00 kih Fedto grid: 0.00 kWh  From PV: 10.00 kWn From grid: 0.00 kKW 1 ng added to the Energy Managem ent
® PVoutput @ Tt 5055 09-01 04:05 08 1
oy @it 201 o section.

o e Commedtmpigy 2 . Charging piles are added to the
” @ Charging power of charging pile 63 . DeV|Ce Managem ent page
B V V V . The charging pile details

0
00:00 01:30 0300 04:30 06:00 07:30 09:00 10:30 12:00 13:30 15:00 16:30 18:00 19:30 20 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

. . i i information is added.

34 Huawei Confidential
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Remote APP owner login home page

- TSIME 10:34 @ 100% (3
20:24 9 =0
A
@& SchEF AR v @ 12°C~19°C & pv < Battery
146.36 kwh 2.43 Mwh 2.43 Mwh
30.01 o Current Month Current Year Lifetime
Day Month Year Lifetime
< 2022-10-17 ¥ >
Energy management
@ 50%
Yield
B b
20.73 2.88
Charger > Self-consumption Export (kWh)
(87.80%) (12.20%)
0.01 xw 0.10 «w 29.90 kw Consumption
B e vor e - 10.00 10.00
b S ol Energy charged today Energy discharged today
Yield today Revenue today ;tés_battery_percenta Power
10.00 wwh 013 v ‘ 50.0 % 0100 kW
Environmental benefits ‘
. | d Operation mode
0.66 tons 0.78 tons 2 Maximum self-
7 b consumption
Home S Vi Statistics
Ootimized enerev manazement Click Energy Storage Device on the
Residential PV + Storage + EV P for easier ung:erstangin home page to view the key KPIs of
Scenario Owner homepage g the energy storage device.
35 Huawei Confidential

2 HUAWEI



14 1+3 14 4
One-Fits-All Solution

FusionSolar Smart PV £ .

C&Il Solution2.0 .. *. . .

Optimal Electricity Cost | Active Safety | Smart O&M Smart PV Smart Module Smart  SmartPVMS
Controller Controller String ESS




Taking the Business Safety to the New Heights via System-level Safety

PV |
System-level Safety
SafEty ESS Safety

Best-in-Industry

kN Industrial-leading
. L4 Smart Arc Protection
Rapid Shutdown UL1699B HW
‘ Shutdown Time: 30s ™ 10s Arcing Detection Range: 80M ¥ 200M

: _ ' Input Current: 13A ¥ 30A
Final Voltage: S0V 20V 5N2000-50KTL-M3 SUN2000-12-20KTL-M5 |
MERC-1100/1300W-P Shutdown Time: 2.5s % 0.5s




Industry’s 1st Smarter Energy Storage System with Module®

Design
System-level PV Safety
ESS
Safety y .
4-Layer Safety Protection Industry’s 15t Pack Level Safety
From Battery Pack To System with Energy Optimizer
[- ' @ é“%? Energy Optimizer

LUNA2000-200kWh-2H0/2H1

Battery Cell

Pack-level Rack-level System-level Cloud BMS



System-level Optimization to Energize More Earnings

System-level Optimization

Module-level | String-level

DC Power to AC Power

b 100% 100% 100%  100% 85%  100% 100% 100% :?D

I T T T T Y Y e -EIEIEI
@ [ A T FARILE ey 4 EIEIEIEIEIEI
100% 100% 100% 85%  85% 100% 100% 100% DDDDDD

= Vietnam Site with 1.56% Higher Yields

""" thanks to inverter smart MPP tracking algorithm



Smart |-V Curve Diagnosis 4.0: Online and Full
Detection, Reducing O&M Costs

Authentication: L4 - highest level in the industry

Widely used in plants around the world (> 15 GW)

to improve plant O&M efficiency

Project: XX rooftop PV plant in Ningbo, Zhejiang

Project: XX PV plant in a coal mining subsidence area of Yangquan, Shanxi

Smart O&M

— PV module heat spot effect

PV module diode short
circuit

Front/Rear row shading =

I-V Curve Scanning Abnormality Identification _Fault .
Diagnosis
Performance S Recognition Ratet Root
Level Measurement Precisiog Recurren Cause
< « Precision Ra Class | Class Il ce Rate? Analysis
Gl defect defect Accuracy3
L2 \ -Voliage ?’B‘iﬁfu”em >70% >75% >70% >70% >70%
\ <1
G
J o oltage anci current > 80% > 85% >80% > 80% >80%
P /9 1.0%
L3 ,,,.mgg%ii aracuTent xes% 2 90% 285% 2 85% 285%
ATl S 7
Voltage and o o o o o
L4 current < 0.5% 295% 2 95% 290% 290% 290%
- . 0
rA;stl‘jﬁ" o’ <0.5% 97.5% 100% 96.4% 96.2%  96.8%
'.v');/

Multi-scenario adaptability

» Applicable to large-scale
ground-mounted and
mountainous scenarios
Compatible with mainstream
modules: half-

cell/shingled/166/182/210 mm

Limited adaptability

PV string-based diagnosis
Hard to apply in various
scenarios

Huawei Smart |-V Curve Diagnosis

Energy yield loss assessment

* Quantifying the energy yield

loss of faulty strings
» Precise guidance for PV plant

o&M

No energy yield loss
assessment

» Not supported

Scheduled scanning

+ Periodic diagnosis and
email notification
ensuring user experience

No scheduled scanning

» Not supported

528 62
Diagnosed strings Faulty strings

VS

11.7%
String failure rate

3960
Diagnosed strings

I-V curve scanning of other vendors J

interfaces

» Not supported

ISV integration
» Supporting northbound

* Can be integrated by ISV

No ISV integration

Refined data management

* The inverter automatically
obtains irradiance data.

» Parameters of PV strings can
be configured.

Obtaining unrefined data
from the EMIs

* Obtaining data from the EMIs
» Parameters can be configured
only for inverters.

188
Faulty strings

4.7%
String failure rate

High availability of
diagnostic reports

* Provide diagnosis overview

report, diagnosis report, and fault

O&M report.
* Provide raw data for the

customer.

Poor availability of
diagnostic reports

» No fault cause analysis and low

availability

» Raw data cannot be exported.
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Huawei HiCharger DC Charging Module ——Helping Operators Robust Operation

Huawei HiCharger DC charging
module

—

The first charging module that
award TUV reliability
certification

@/ Electromagnetic Compatibility
(‘)/ Toxic Elements Tested

High High Low
reliability | efficiency noise

A | fail Efficienc
nnual tallure y Silent mode 55

rate from 2% | from 95% to

dBA
to 0.2% 97%
High High-voltage
density fast charging
Voltage from 750V to
The power density is 1000V
1.5 times compare  15min charging SOC from
with the industry 30% - 80%
Optimal TCO

Annual O&M cost saving

0.1TTHB/W

Annual Electricity Fee Saving

0.08THB/W

High-density cabinet cost saving

0.025THB/W



Charging power module: global total shipment 300,000, covering
8 regions, serving 30 CPOs

-

42

Germany
France
Spain

Portugal

i® EREA

¥ STATE GRID

P

CHINA SOUTHERN POWER GRID

KGE

Efew=t o OOV
aa> WINT Qnink

N LA pote‘“o [ 1] -
KBRS  pmzx O Lo

\J . =y
wble RIEE R EERAT
ORrANGE  ShenZhen Orangecharger TechnologyCo, LTD

dp e
] ONLY POWER SUPPLY

Global shipment:
260,000+

M AasGER

cNEE

Winsky New Energy

~

South Korea

+China Japan

LUOBINSEN

Huawei Confidential

Application Cases W

taxi charging station

Special vehicle charging station Heavy truck charging station
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Huawei Inside — mPower DC Charging Module

Cases in Thailand EV Charger brand - Power Core
Customer  Quantity 'IC':>;1p€3lrer€-:loel‘rS | T‘Fﬁr e sl
PTT-OR 450 120/160kW | ! — 8 |=e —a _ i Wl i
BMW 12 60/160kW H — M : 5' | =
Mobility One 2 160kW ) == aa  aa k 4
CP-Lotus 4 160kW
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Thank you.

BHEFHETABTIA. BTIRE.
BNMER, WESYEEKAIEREHA.
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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