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€24.7Bn ~5% |\ =45% ¢ ¢

FY 2017 revenues of revenues & of revenues from loT
devoted to R&D X



CENTRALIZED CLOUD
Massive compute and storage

LOCAL EDGE
Low latency compute and storage
near to where data is consumed

REGIONAL EDGE
Large compute and storage located
closer to the user
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We own an server
00 or server closets

ze cloud'service providers
PaaS, hosted private clouw

We outsource data eenters to third-pa
managed service providers or outsourters

- . -

-' B ——
Datacenter Transformation, 2017
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Data Center Lifecycle Services (DCLS)

What am Who il
Igoingto owl
improve/ manage my
build? construction?

Whatare gl | How dol

my t Services operate at
options? optimum

Where am
| now?
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Improving Energy Efficiency in Data Centers

A progressive framework for the reduction of carbon emission within Data Centers

“How to go
Green” Define Green Policies, Systems and Processes
SPRING

« Energy and Environmental Management System singapore
- Adopts the Plan-Do-Check-Act (PDCA) methodology
» Defined performance metrics to provide common benchmark

litTsc

“How Green’ Benchmark the performance impact of green
policies, systems & processes BCA
» Covers both existing and new data centers
 Five key criteria — Energy efficiency, Water efficiency, Sustainable construction

& management, Indoor environment quality as well as other green features
» Scoring level differentiation of Platinum, GoldPLUS, Gold or Certified status
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Green Data Centre Certification Journey

Schneider Electric supports data centre operators with a standardised and proven framework and
methodology as well as advanced automation tools and repeatable processes to achieve SS564 Green

Data Centre certification

Integrating energy and environmental efficiency into Data Centre’s Management practices \
comprises of 4 key components

c
(W}
(V)
—
)
(©)
oo
O
+—
2
(@)
I

19 Critical environment Assessment, Baselining
and Target Setting

Ze Green Data Centre Certification Consultancy

39 Metering and monitoring

Ue Continual improvement program




Establish the Energy Management and Environmental System

' S
ICT equipment
Areas of energy management applicable to ; best practices
Green Data Center standards :
Mechanical System Electrical System
best practices best practices
Designof data center
(]CJ E } Best practices QL-.
2 . vy
)
S ( | > 8- uUsuall licabl
Y _ - Usually applicable
o > A Manda'tory (can be exempted ifdeemed to beirrelevant or impracticol due
— \ \ to Data Center setup)
. ~ N N
; 55564 Green Data centre metrlcs J—@ Overalldata center performance metrics
(@] PUE Power Usage Effectiveness
I (SS 564'1'2013) \ EDFs Energy Distribution Factors L y
g il 2'g Airflow management A
H : Airflow management
Organisations needs to adopt the green data centre % Rhembient  Ambient Relative Humidity % IMProrge  Temperature supply and return
metrics defined in Annex A for continuous monitoring & AT fieturn Temperaturs Index
. Effgiriow Airflow Efficiency
measurement of its energy performance > < > <
Electrical power chain
C‘; Electrical power chain o _ C:g ULF . uPs Load Foctor
Lo Doto Centre Lighting Density Effups LIPS Systern Efficiency
I ICT or Sernver Equipment Load Density
. A <
r N B
Cooling
%% — %% Effcoging Cooling Systerm Efficiency
SZcogling Cooling System Sizing Foctor
\ P <
' Y N
Environmental Environmental
CUE Carban Usage Effectiveness TR ICT Recycling




Scope of BCA-IDA Green Mark for Data

Centres

New dedicated green building rating system for data centres is jointly developed by Building and !IBEH @

Construction Authority (BCA) and the Infocomm Development Authority (IDA)

BCA-IDA Green Mark
for Dats Centres,

> Scheme covers both existing data centres and new
data centres that may occupy a purpose-built data

C

o centre building or are part of a larger building Green Mark Score Green Mark Rating

| .

O . o i

> > It assesses data centres based on five key criteria - #0 and above Green Mark Platinum

o . . : 85 to <80 Green Mark Gold™

L2 energy efficiency, water efficiency, sustainable

construction & management, indoor environment 7510 <85 Green Mark Gold

50 fo <75 Green Mark Cerified

guality as well as other green features.

2 Based on the combined scoring, the data centres will be
awarded Green Mark Platinum, GoldPLUS, Gold or
Certified status.
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Implementation process
SS564 & Green Mark Certification

Audit Report | Committee

Management Audit

<
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'@ =7 %

EXiSting Set-up Green DC DC Energy %
Data Centre Perform DC Detailed I $5564 Mgmt Next Step DC Management Img/ement Internal External =
Assessment  Energy Baseline” Engagement Improvements Process Monitoring & certification c ert|f| cation o

&

3

Green Mark

Data Centre Continuous

| verification DC Design Review
I Improvements
Data Centre c ' l:l:l
| Project Constructi Q
A combination of software and expertise I —
reen ar
which provides evaluation, benchmarking and ! improvement
. | @ recommendations
Improvement of Data Center performance I
HPH BCA Green E Modeli -
and efficiency. \ e nergy Modelne e Ts On ‘ Schne
\ Assessment & El¢
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Sample Solution Overview — Estimated Green Mark Points

. Green Mark Score Green Mark Rating [ B e AR A ]
Existing DC
. 90 and above Green Mark Platinum l
Prerequisite:
S5 564 8510 <80 Green Mark Golg™
Pre-requisite Requirement
5 Points: 76 to <85 Green Mark Gold ["Mmﬂn@rﬁh“‘rﬂmﬂwan
SS 564 50to <75 Green Mark Certified +
Energy Related Requirements Other Green Requirements
Assessment Criteria Maximum points Estimated points EGENH Minimum 35 points Minimum 10 points

Based on Estimated PUE

(33%: 1.55, 66%: 1.4, 100%:
1.37), High Efficiency cooling

& UPS system, SS564
Part 1: Energy Efficiency 83 71|Certification

Pro-rated (refer to proposed
Part 2: Water Efficiency 12 0|Pro-rated points)
Pare 3: Sustainable Construction & Fire suppression with Zero
Management 12 4(0DP, Pro-rated

LED lights with motion sensor,
Pare 4: Indoor Environmental Quality 8 3|Pro-rated
Pare 5: Other Green Features 10 0
Sub Total (Part 1-5) 125 78

Total Green Mark Score after Pro-rate 42
points

117

Green Mark Platinum (Best
Case Scenario)
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Part 1 - Enerqy Efficiency

1-1 Overall Energy Efficiency
1-2 Systems Energy Efficiency
Cooling System
Air Management System
Electrical System
IT Equipment
1-3 Energy/Envi Policy and Manags

1-4 Energy Monitoring and Assessment
1-5 Energy Efficient Features and Innovations

Part 2 - Water Efficien

2-1 Water Use Efficiency
2-2 Alternative Water Sources
2-2 Cooling Tower Water Use

Part 3 — Sustainabl

3-1 Refri and Fire Supp
3-2 Sustainability Policy

Part 4 - Indoor Environmental Quality

4-1 Indoor Air Quality and Ventilation
4-2 Lighting Quality and Management
4-3 Thermal Comfort and Noise Level

Part 5 — Other Green Features

5-1 Other Green Features & Innovations

Life Is On

ration & Managemen

Sciyeider



Metering & Monitoring System
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EcodPtruxure

Innovation At Every Level

EcoStruxure EcoStruxure EcoStruxure EcoStruxure EcoStruxure EcoStruxure
Building Power IT Machine Plant Grid



Ecng truxure

Innovation At Every Level

P e o

EcoStruxure™ Architecture

Apps,
Analytics & _— e

Services EcoStruxure EcoStruxure

IT Advisor Asset Advisor

M

EcoStruxure EcoStruxure
Power Monitoring Expert & IT Expert

Powe ADA Operation

Connected = !% - E] [ﬁﬁ’ S

P rOd U CtS Premset PowerLogic Masterpact Smart Galaxy VX Prefabricated infraStruxure
Meters MTZ Data Centers

End-to-end Cybersecurity
Cloud and/or On Premise

e

HyperPod

EcoStruxure
Building Advisor

Micro
Data Center Xpress

EcoStruxure
Building Operation

EcoFlair

.

Aquaflair Chiller

Domains of Expertise { POWER IT
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Navigating the Path towards improved
Operational Efficiencies

10-30%

is the potential efficiency gain
from optimized Data Centers




