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Huawei: Leading provider of ICT infrastructure and smart devices

‘Bring digital to every perSon, home and organization for a
' fully connected, intelligent world '

Huawei's end-to-end portfolio of products, solutions and services are both competitive and secure.
Through open collaboration with ecosystem partners, we create lasting value for our customers, working
to empower people, enrich home life, and inspire innovation in organizations of all shapes and sizes.

At Huawel, innovation focuses on customer needs. We invest heavily in basic research, concentrating on
technological breakthroughs that drive the world forward.
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Huawei: Leading provider’of ICT infrastructure and smart devices

‘P_Iatform + Ecosystém; Facilitates Industry Success
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Communlcatlon IDC  Government Finance Transportation Manufacture Photovoltaic Electric

Administration } Power
Software Platform Hardware Platform Ecosystem Partner
- Open resources to develop Huawei Inside, being Work together for mutual
applications integrated benefits and win-win
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“rom Green Power Generation to Efficient Power UtiIization

Green Power Generation

Efficient Power Utilization

Smart PV

Generates More-Watt
in Every PV Plant

Group series inverter
PV controller
Management system for
PV plants

Floating solar plant
. 60MW .,

. " @Huaibei, Anhui

b} E *

Site Power Facility

Enables each Watt
to power more Bits

Power supply solutions for
telecom and society site
Accommodation & Cooling
Energy Storage System

Solar access in CO rooms~
@Zhuhai
100% green powet

v o

Data Center Facility

Enables each Watt to
power more HashRate

Power supply and
distribution system
cooling system and
mgmt. system for DCs
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. Green power for DC

/@Qinghai
100% green power .
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mPower

Longer cruising
range per Watt

Power system
charging system
battery mgmt. system
for electric vehicles

‘Solar access in_campus

@Dongguan,

17.5MW, PV #*-charging- .

Modular Power

Serving various industries

and enabling efficient
power utilization

¢ Modular Power Supply
Solution for Digital
Transformation of
Thousands of Industries

co-construction C
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Huawei Green Data Center Proposition

Green Construction
Less resource footprint

s l * Quick TTM@ Prefab Modular DC

+ Reduced resource footprint

nojua
®
Sl

» High recycling rate

Efficient Energy Usage
Low PUE&WUE
- Efficient power@simplified

_~ -and-converged solution -
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- _..Al efficiency optimizafion .~

~ -« Efficient cooling@freecooling and

Green Data Center

Green Energy Supply
Renewable energy

Solar powered DC

Multiple clean energy use

Energy storage +DC

Smart Management
Carbon footprint visibility
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Green Data Center — Lifecycle Carbon Management , More than
PUE

Planning Construction Operations & Maintenance & Optimization Recycling
Reduce |
L1/ =2
PEEEEL T | o
Carbon T .
Emission o
* Digital planning * Less resource * Less PUE&WUE * Digital O&M * Automatic optimization * More material recycled
* Modular design ¢ Less waste * More renewables * Less manpower footprint * Smart recommendation * Less waste disposal

E Facility Deployment DC Operation Demolishing

+ Construction waste

Vlsuallze * Construction resource  PUE & WUE & CUE . Recyc”ng rate
consumption
Carbon « Resource utilization
- Faotprint « Efficiency

O&M carbon footprint

'
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. ’ . . " # ’ . Notes: PUE=Power Usage Effectiveness, WUE=Water.Usage Effectiveness, CUE=Carbon Usage-Effectiveness
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The Journey so far.....

More than 1000 DC sites Build Experience

World's Iérgest DC

UAE A100
1200+ Racks

Largest Edge DC
Contract

Philippines TNT
300+ EDC

Chin.a Mobiie o_f _.

S TTM. 5M, mcludmg
bulldmg

Shanxl, 938 Racks ,4"v

Largest Carrier
bU|Id|ng DC

of China Unicom, 8 4
Henan, 21500 4TS
e S

Highest Altitude DC

China Mobile DC,
Lhasa,Tibet, Altitude ~ ===
3650m, 6600Racks

Flrst promlse PUE DC

“Southeast =
Information Park ,
" Fujian

2910 Racks,PUE1.39 .

Numerous Uptime Tier certification

Dubai Airports DXB MDCC

L RJ +

‘Nigeria Cloud % A\ N
Exchange Data T' '}
Center \ DESIGN /

Batelco HamalaDC
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Continuous and high-speed growth, solutions are widely |

recognized in the industry

Huawei Digital Power sales revenue

Huawei Digital Power serves one third of the world's
population across more than 170 countries and regions

Revenue (Billion$) e £
Smart PV Data center facility
- USD: Billion
§)
260/0 5,503
< CP\G 4,668 No. 1 in the global market for six Prefabricated modular data center solution:
45 consecutive years. 175GW smart No. 1 in the global market fo_r six years.
J PV plants source 1 : Smart module: No. 1 in the Chinese market
for seven years Source 2
, 3,168 Site power mPower Embedded power
3 : 2,746 - ' s. :
2,419 = T o e .\ - _
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: , === = 4 A,
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Source 2: Omdia
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Zero-carbon, Elastic Expansion, Simple Architecture, and Al
Enabled are the Main DC Development Trends

Zero-Carbon

s ik ”

Elastic-Expansion

o

Carbon neutrality triggers a green
. revolution. PUE enters 1.0x era, and
"zero carbon" DC becomes a reality

Usage of green power: such as wind

and solar energy, will be widely

“applied to data centers.

Energy saving and water savmg

~New technelogy and new construction
mode and Al energy saving- technology -

are applied.to.data.centers.

Ilfecycle TSyears -'-3*5 years T'syears

The infrastructure will be elastic. The
first-generation infrastructure matches
the second-generation and third-
generation IT power evolution

Power 15t G 25t G 3tG
density ~4KWIR 8kWI/R

‘ﬂﬁ#fb

- DC .~ § - 10~15years'

lifecycle

12kW/R

Simple Architecture

e b - .. gy sees ot g el g et N

Al Enabled

(ST B, S 2 - Sat Ny

Converged, prefabricated, system-level,
and DC-level simplified architectures will
become mainstream applications.

Simplified DC prefabrication

Prefabrication delivery
Full modular design: on-
demand deployment

‘Convergence and simplified
Prefabricated Bus bar

. Air in.and water out / Free'
« cooling-
rndlrect evaporatlve coollng

ﬂ ...+ Al service prediction. - =

Al will gradually replace duplication of

effort, expert experience, and business
decision-making, Autonomous Driving Data
Centers are coming

Al energy efficiency

; * Energy efficiency diagnosis
P Energy efficiency optimization

Al operation

e Al unattended inspection
« Al Predictive Maintenance . |

Al managemeht

e Al SImutatlon

~ W HUAWEI



Key Driver for Success - Innovation

0” wait time for rollout - “0” waste of energy

TTM 20 Months —>6~9 Months

Simple
Reshape Architecture

Prefabrication : TTM20 Months->6~9 Months

Modular: On-demand deployment and phased

investment : noise

Elastic architecture: supporting IT evolution

PUE1.45 —> 1.15@Beijing

140 Green
Reshape Cooling

. Al energy saving: PUE1.45 -> 1.15, saving 40% water

Environment-friendly: less construction waste and no

O&M costs reduced by 35%

. Resource utilization improved by 20%

Smart
Reshape O&M

Al-powered, Data Center autonomous driving

Al intelligent inspection and operation

Comprehensive defense of software and_
hardware: 7 x 24h network security

Predictive Maintenance

- e

Reliable
Reshape Power

PowerPOD & SmartLi: ultimate reliability

Al Predictive Maintenance: Zero Service
Interruption

2 eSS =

- - - -
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“0” manual O&M “0” service interruption
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FusionDC: Fully Modular and Prefabrlcated DC, TTM reduce 50%

Green as DeS|gn

IT module

|
! .u. m.n‘ .

e The construction period of traditional data centers is ..1&"'

long, which cannot meet service development

requirements.
« In the context of carbon neutrality, building zero-carbon | : j " '

data centers has become a consensus. AT i RN Stair Module Corridor Module Office module
e The actual PUE is often higher than the designed PUE.

Traditional Solution

~ TTM 12 months earlier, resulting in an -
6 months

18 months IR

™ early revenue-of $18 million.
— ' T e S - Energy saving by 14%-and annual -
PUE . S e 1.2 electrlcny cost savmg by $1.25 million
- - - - -

. - Increases the recycle rate by 50%. and reduces :
>80% * carbon.emissions by mofe than'8000 tons. .

= 2 ‘ROl S . 8years . 75 v _ : N\ . 6'.§.years. 1.2 years.in advance : 3 i i 5

“Recycle x = i 2300, -

= s AR R - 6% » ’ ’ / I 9.5% . Increase by 3% +- - - - -
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Model: 1500 ca'blnets@Beulng,§‘kW/cab|net, 2N, 50% load, electricity'fee: 0.12 $/kWh, cabinet rental: 1000 $/month H UAWE|
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Modular UPS with SmartLi to Build the Best Power System

« Intelligent online efficiency: 99.1% I

*  Redundancy of key components, zero

|
}
'
]
|
I

single point of failure

100 kW module

200~1600kVA ¢. 5-minute module maintenance
full-capacity coverage

On-demand expansion j FFR Function

Phase 1 Phase 2

-
1
m
I

I

» Battery cell: LFP
» Typical backup time: 300KW@10 min/cabinet

» Fire extinguishing system: Module-level

More IT Racks, More Revenue

2* (600k UPS+3 VRLA strings e Deploy extra 5 [T racks

iy == e 10 years revenue from
...... extra 5 racks:

900*5*12*10=

540,000 EUR

¥ HuAWE]
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Challenges

PowerPoD Converged Power Supply, Super Efficiency 97 6%,
Super Small Footprrnt reduce 40% Power Room Area |

' Footprint of power room_ -
increase very fast

&= Low relrabrlrty
drffrcuItO& M

L
b, [ 2 SR AR
« - - - - - e
g - .
- s - -
- =
: B i
) .
e
- > = - -
-
- |- -~
- -~ -

Tr adltlonal power system & lead-acid battery solutron

m B o
o :

PowerPOD & SmartLi solutron e :

=
a

m= ﬁaﬂ ﬂg ﬁ
1, wilzs, |

: FuII chain convergence, highest power density, Al-powered, most

reliable

Traditional solution ¢

* Huawei
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EHU: Fastest Delivery in the |ndustry, Optlmal Energy EfflClency

@Al |

Challenges

* The data center consumes high

energy, but the cooling system :
“contribute a high percentage.

« In the context of carbon ‘
neutrality, policies have been
issued around the wo.rld to ;
increase the PUE threshold, and

low PUE has become a basic

requirement for DC construction.

Traditional chilled water

~* The construction period is long, and the cooling

system takes up 66%.

*  Four times of heat exchange, low heat exchange

-efficiency ; ‘
Six major components, depending on man |

AHU

One box one system, and simplified delivery

- Heat exchange from chilled water to natural cold

source

Al Powered, the first commercial Al energy

ptimization solution

Maximize the use of natural cold sources @AI

EHU (400kW/260kW)

Six into one, shortening the delivery time to three
months

Supplied by Lithium battery directly, continuous
cooling, zero interruption

GUE is increased by 3%

“@ - -
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EHU: Improves the Data Center Power Utlllzatlon Rate by 3% and
“Increases the revenue by 0. 6M $/year

Traditional power supply architecture, cooling peak EHU: The energy storage system adjusts the peak cooling

power restricts IT power capacity power to improve power utilization

. IT power distribution capacity
increases by 3%

IT system IT systerh I I
- Power Power
distribution ) distribution
.capa((:)lty capacity
. . 69.3% I—. .—I

Increase by 3%. 75 more
-~ tabinetstarm be deployed:
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Al Energy Optrmrzatron

Coolrng Improve PUE By 8%~15%

from manual Optrmrzatron to Intellrgent '

Ny ~Manual ¢ trmrzatron

Chiller lllrrTx e

E

Pump Plate heat exchanger

= 94_‘"i_ﬂenap§lVJ_n>ie_h;.7_'_'h0_nQYLjahﬂDat-é 6e—nter£i =

e Reduce PUE from 1.54to" : :

A e cabege

. ";Reduce PUE 1. 6 t0-1.48

AI Energy EffJC|ency Opt|m|zat|on |Cool|ng

o= * '+ ‘Reduce PUE from 3 57 to =

e a135 -by 12% P (20%Ioad) Q- @ e :
z ; s - 2 = = T e N Tl
E Savifg power cosL800 PO Savmg power cost 200 kUSD S P 3 Savrng power 2.73 njrﬂron i
- — - kUSD per year - g per year - 7 . X r<Wh Sy - 2
. - B - v (23 7 -’,‘ \ "0 2 ‘.}
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Digital + Intelllgent Management, Building A Dlgltal Light- _out
Factory

- O & M labor shortage, low efficiency, and high cost

61% of data centers lack qualified O & M engineers.

High Labor O & M costs, accounting for 5~10% OPEX

‘Dafa center failure rate, up 6% in 2019 from 2018, 80% preventable
SPC resources low utilization

Intelligent Visualization

* Digital foundation

System visibility. ~ Large séreen report. BIM 3D Visualization  Digital management

%

Al robot

PUE Optimization

Asset managements

¥ C‘apacity‘manageme‘nt Energy'efficiency analysis Big Data

PUE! 8~15%

-

AI optimiiation
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Data center facility: simple, green, smart and reliable

- Outdoor data center Indoor data center
T o =
o L.l [
‘%{‘ . One floor for one DC, the delivery consistent with | e Any room can be a Data Center, one
' actual design, 1000 racks within 6 months J { module for one DC

J .
é reddot winner 2020

DENSSA R £ 28 L ' Ultra-highrreliability, = || - : Maximizing naturaf cooling | | - e - _Security and reliability, -
: i : density and efficiency || . . sources @ Al N AN & : A SO
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By June 30, 2021, Digital Power has helped
customers

. L \“

generate green power save power reduce carbon emissions equivalent to planting —

403.4 billion KWh 12.4 billion KWh 200 million tons 270 million trees

Y ' Conversion note:
A3l

iCity carbon emisﬁ?‘l_s — 1 kWh electricity is equivalent to 475 g CO, (global average).
ource: Inter\na}iib al'Energy Agency (IEA) Global Energy & CO, Status Report 2018

anted frees)— A tree abébrb,‘s-l kg‘{)f (€O, a year, and edct.ﬁrée p'as,a;ﬂﬁlyear li_fefﬁgn.
« % - “(ﬁﬁﬁm ien)data of the North Car " ta\zé Univgrsjt’fweti‘site




