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Untapped Potential in Power
Infrastructure for Operational Benefits.
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Datacenter Consumption : Past / Present & Future
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Energy Consumption Globally
Against Power Generation

1.62% 3.0% 20.0%

0.8% 1.60% 4.50%

Green House Gas Emission
0% 350%  7.30%
90.0%  7.30%  5.50%




Nobel Prize Winning Thesis for Dr. Abhijit Banerjee

What we Learn

from here?

“Experimental approach to alleviating Global poverty*

This brought economic theories of incentives closer to direct application,
fundamentally transforming the practice of development economics, by using
practical, verifiable and quantitative knowledge to isolate causes of poverty and
to devise adequate policy based on behavioral responses.
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Parameters which Affects ROl in Typical Data-Center.
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Power-14%

How to Improve ROl on Power Consumption.

ACTIONS Right Sizing DCPI Efficient Equipment Efficient Lighting

* New best-in-class
UPS systems have
* Using a modular, 70% less losses than
scalable Power legacy UPS at typical
Guidance architecture. loads

Turn off some or all
lights based on time
of day or motion

Use more efficient

. . . . lighting technology
* Savings are greater for Light load efficiency

redundant systems. is the key parameter, e I
NOT the full load ow density or partly
filled data centers

Benefit is larger on

efficiency

Savings 10%-30% 10-18% 4%-9%

For new

Limitation , designs/expansions & * For New designs/Retrofits :
. benefit
Retrofits

° Most data centers can




How to Improve ROI on Cooling Consumption.

Cooling-42%

ACTIONS Right Sizing

* Using a modular, scalable

Cooling.

Guidance '
* Savings are greater for

redundant systems.

Efficient Architecture

* Row-oriented cooling has
higher efficiency for high
density

CRAC supply and return
temperatures are higher,
increasing efficiency,
capacity, & prevents
dehumidification thereby
greatly reducing
humidification costs

Coordinate

Many data centers have
multiple air
conditioners that
actually fight each other

One may actually heat
while another cools

One may dehumidify
while another
humidifies

The result is gross
waste.

15%-20%

Savings

12-16%

0%-10%

e el L. * For new designs and
Limitation . '
some expansions & Retrofits

* For new designs
* Benefits are limited to

high density designs

* For any data center with
multiple air conditioners




How to Improve ROI on IT Occupancy.

ACTIONS Locate Vented Floor tiles correctly Install Blanking Panels

Many vented tiles are located
incorrectly in the average data

center or the wrong number are

) Decrease server inlet temperature
installed

Also saves on energy by
increasing the CRAC return air
temperature

Guidance Correct locations are NOT
intuitively obvious

A professional assessment can
ensure an optimal result

Side benefit — reduced hot spots

Savings 3%-8% 2%-5%

L. Only for data centers using a raised
Limitation i * For any data center, old or new




Space

How to Improve ROI on Space Utilization. Utilization

ACTIONS Efficient Floor Layout Adoption of New Technology

Modular and Scalable UPS with
reduced footprint and increased
power Density.

Floor layout has a large effect on
the efficiency of the air

) conditioning system
Guidance Adoption of Lithium ION Battery

Involves hot-aisle/ cold-aisle
/ which benefits nearly 70%

arrangement with suitable air . .
. : reduced footprint and avoids
conditioner locations
separate Battery room

Savings 5%-12% 17%-19%

Limitation i For new designs * For New Design/Expansion & Retrofit




Operation

How to Improve ROI on Operation.

Implementation of Modern day Intelligent Monitoring/Management and
Security Infrastructure

ACTIONS

* Implement Intelligent Monitoring & Management Solution
helps to avoid downtime and helps to improve overall total

cost of operation.
Guidance

Implementation of Intelligent Monitoring and Management
solution will help to reduce overall capex expenditure which
ultimately improve overall TCO of Data-Centre

Limitation * For New Designs/Expansions & Retrofit
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There is Always Room for Improvement.

The largest room in
the world is the room
for improvement!

Your Solutions will Have Some Features
which you would Never Explored
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UPS as a Reserve/ The Balance of The Demand & Supply.
The balance of the Demand and Supply

The grid needs to manage the
stability of the network and in
particular the frequency of the
network

The grid management with reserves

Normal condition frequency containment
§ Frequency needs to
remain as close as
possible to 50hz.

i Fully dynamlc
- The Max power
reaches is Max

FCR-N Wwhen the frequency
. is out of limits.

The Customer Demand Management

Peak Shaving and shifting:

P - To avoid high tariffs
- Based on forecasts
- Energy intensive
t - Proactive measure
i
F-T-N
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Source:
15th Septamber 2017

Disturbance condition frequency containment

Frequency needs to
remain as close as
possible to 50hz.

The Max power
reaches is Max
when the frequency
is out of limits.

Frequency containment:

- Based on real time grid Hz
- Uses power to regulate Hz
- Reactive measure

- Paid for availability
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UPS as a Reserve/ The Balance of The Demand & Supply.
How and Why Datacenters could help?

From the traditional UPS rl

N N~

I‘I To a bidirectional UPS

operation mode

4 =

operation mode

= =R

Technology in UPS allows the @ @

power to flow both way.

This allows to provide energy back N2 J

to the grid and support its stability.

Datacenters have stranded capacities.

They typically use half the capacity at
TIER3 to TIER4 to achieve secure
operations.

25% to 50% Load Max per feed

The UPS is desighed to operate is new modes:

Critical load ( As conventionally for Datacenter)
Reserve mode (To be used to support the Grid)
Saving battery mode (When the max support time has been reached for the Grid support)

Datacenters have similar design than  Datacenters would receive incentives
BESS (Battery energy storage system) to provide their non used capacity.
technology used in managing the

grld, Data Center UPS system 60,000 USS

BESS

Medium
voltage AC

& 1 ; 7

Medium
voltage AC

L _

Datacenters can make available their
extra capacity to the grid
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Low Voltage AC

SWITCHGEAR

Low Voltage AC

DC

{ e i / MW and / Year ,

Low Voltage
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Maximize UPS’s Efficiency through it’s Modularity
Eaton Patented VMMS Technology can Help You

Pat t d & Case 1: Case 2: Case 3: '
atente System without any Multi System with Some Multi System with Eaton Modular
Proven UPS Efficiency Optimization UPS Management 9395P and 93PR & VMMS
Technology
Technolo
gy > uPs1 uUPS2 UPS3 2 upPs1 uUPS2 UPS3 = UPS1 upPs2 uUPS3
A3 ( g( _— | | 2 N N )
: N |
=
UPS/UPM in idle mode oploiead acooiding o e Soad tavel
Load on Each UPS 12%
Efficiency : 92% Load on Each UPS 20% Load on Each UPS >30%
Efficiency : 95% Efficiency : 96.3% to 97%
Application: 4 . )
. | " : > $7K - $10K Savings / UPS by
r ' V - Applications where VMMS is particularly efficient: just boosting 1.3% to 1.8%
® Redundant N+1 and 2N systems kEfficiency )
— Lightly loaded: <15 percent load level -
e Critical data centers, especially when UPS feeds dual | <1.6 Msec Switchover/Transfer
corded servers & Come UP time of any UPS or
i
Epml;,gwm . *Any applications where load varies frequently. \UPM y




If You Can’t Measure it, You Can’t Manage

‘You cannot fatten a cow

by weighing it.’
“If you can’t ; P O

measure 'It, Improvement is not about
measurement, but ...
n ’
you can't F How do we know if a change is an
manage it” improvement?

Peter Drucker | ‘If you can’t measure it, you can’t
i improve it’

* If you Can’t Measure...You Can’'t Manage
 If You Can't Manage....You Can’t Control
 If You Can’t Control ....You Can’t Improve
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Next Génération Intelligent Infrastructure
Multi-layer solution architecture
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