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AL HR HD
About ABB FADD
Let’s write the future. Together.

ABB is a technology leader that is driving the digital transformation of
industries, with a history of innovation spanning more than 130 years.
ABB operates in more than 100 countries with about 147,000
employees.
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Drivers behind today’s data center

Unprecedented scale Wireless + 5G Latency
20B connected devices by 2025 per 3k cell sites in New York City today vs 100K Will drive edge computing cells located at
Gartner, 50B per Cisco in 2025 point of operation
i

O
Security Flexibility Visibility
Target's security breach was enabled Infrastructure must scale like IT loads Infrastructure needs to follow “fail small”
through HVAC communication“back door Scarce technical resources paradigm

in2012
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Data Center Trends

Current: 4G Upcoming: 5G The Importance Of Latency vertical
Only a few large centralized Thousands of new micro data
data centers ) centers under cell towers Sample 5G network - latency is dependent on distance of transport

Ultra-Low Latency
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@“ T Micro Data Center
Less thar a

Cloud Data Center ‘ ! < than 5 mies away
More than 500 miles vy f ainches

With 5G wireless networks can achieve latency of 2-3ms before transport.
Decreasing transport latency requires moving the core compute and cloud interface closer to the customer.

latency

:\" )|
| ‘ ’ I With the latency of 4G network. a car driving at 100 ken,/h still moves 1.4 m from the time it
Firsds & obstacle to the time when the brakeng command 55 execated.
Under the same condstion, with the latency on a 55 network, the car will move just 2.8 con
and this performance is comparable with the standard of an anti-lock braking system (AES).
Latency differences between 4G & 5G infrastructure, with supportive use case — Source: Mutable.io Hua
* Autonomous driving vehicles, Smart Cities, loT, * To lower the latency, data centers need to move closer to the
Remote Robotics, require new generation of end users at the edge of the network
internet with very low latency
* The latency needs to improve from 50 — 70+ ms
down to 2 — 3 ms to satisfy new requirements
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What is digitalization?

It is the combination of connected technologies that add value in new ways
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Connecting and Collecting and Analyzing and acting New business models
communicating controlling

Cyber security
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@ Energy Efficiency

Data Center Key Requirements

PUE trend
2.51in 2007
1.6in 2018

N K
A K Space Saving

Up to
20%

of total electrical energy goes
to distribution losses (UPS,
cables, transformer...)

Number of people living in
urban areas

0.7Bin 1950
6.4 Bin 2050

Space is becoming crucial

‘WINFBR

Up to
35%

of space is occupied by power
distribution equipment

(:) Continuous Operation
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Average cost of unplanned
data center outage

505 k$ in 2010
690 k$ in 2013
750 k$ in 2016

>< Modularity /Flexibility

Outage most usual cause
33%

due to the power on
premises supply failure

Time needed to build
a data center

18-24 months in the past
6-9 months today

On average
35%

of projects are finished
on time
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Advanced digital solutions — a value proposition

@ Energy Efficiency C) Continuous Operation
Reduce down to Unigue UPS decentralized parallel architecture, complete
5% and most reliable portfolio, 100% selectivity and predictive
) o maintenance features to allow maximum reliability of the data

electrical distribution losses center power supply
' X
A K Space Saving Modularity/Flexibility

_ EEE Up to Projects statistics

g 40% 40% Up to 95% of time saved during electrical system design

= 0

EEE footprint reduction of Up to 35% of time saved during installation
G distribution equipment
=] B
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Digitally enabled modular UPS for continuity of service

*  Decentralized parallel architecture minimizes
points of failure and maximizes reliability

*  Thanks to the fast information exchange UPS is
able to isolate the failure without any impact to input ey

the load E—H |

UPs modiule Control logic
display

=t
45— |
UPS module Control logic E
display

] |

UPS module Control logic E Qutput to the

display critical lcad
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Digitally enabled modular UPS for maximum energy efficiency

IT Load 100%
I I I I

IT Load <25%
I I I I

From 96% to 97.4% UPS energy efficiency
improvement in double conversion mode

‘WINFBR

Efficiency [%]

98,00 %

97,500 %

97,00 % H

96,500 %

96,00 %
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e Double conversion mode

Load 125 kw
Redundant configuration N+1

Electricity cost 0.10 EUR/kWh
Total saved energy cost over 10 years 16.395 EUR
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Energy Efficiency — Measurement levels

Three levels of the PUE measurement

Measurement Total facility IT equipment  Measurement
energy energy interval
Level 1 (L1) Required Utility input UPS output Monthly
Basic
Recommended  Utility input UPS output Weekly
Level 2 (L2) Required Utility input PDU outputs Daily
Intermediate
Recommended Utility input PDU outputs Hourly
UPS input /
output
Mechanical
inputs
Level 3 (L3) Required Utility input IT equipment 15 minutes
Advanced input
Recommended  PDU outputs input 15 minutes
or less

‘WINFBA
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Placement of the measurement equipment

Utility feed —

Main Distribution board

UpPs ———o

Sub distribution board ——¢

RPPs —@

PDUs —»

IT board

(B

*—

©—

Mechanical load

Backup generators

Generator paralleling
switchboard

Mechanical
switchboard

Ll=Llevell

L2 = Level 2

L3 = Level 3

O = required

QO = Recommended
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Energy Efficiency - Standards

EN 50600-2-2 (2014)

Required:
Measurement of V, |, PF, E with accuracy:
class 1 (£ 1%) of EN 60044-1:1999 for non-
billing purposes. Additionally kVA and kWh
shall be monitored

Recommended:
Measurement of total harmonic current
distortion (THCD) total harmonic voltage
distortion (THVD)

‘WINFBA

€ |2Aa7 fuenuel

2 |2Aa fuejnuels

T [2A97 Ajuejnueln

Utility Feed

Gen
Main Distribution Board
UPS
| Mechanical
Secondary load

Distribution Board

PDUs

IT Loads
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Low Voltage Smart Solutions

. Local i
* Embedded metering and monitoring Cloud platform

connectivity electrical system
distribution devices with 5
high measurement
accuracy

*  Readyto go 10 minutes
cloud connection for data
center monitoring

*  Further energy efficiency
and reliability
improvements

*  Flexible solution to fit any
installation and all
requirements

H

Utility feed Backup generators

Profibus
DP module

Modbus DeviceNet

RTU module module

HUB Modbus

module TCP module
Smart Electrical

Dlstrlbutlon Devices

IEC 31850 Profinet

module module

__________ r et b= Mechanical EtherNet/IP {E)

s i
! el load module

| RPDUs & IT load |
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Digital Data Center Operations Architecture

Dy

LEVEL OF DIGITALIZATION IOT EDGE PLATFORM ;] EDGE
GATEWAY
R ﬁr::l:lci’ne learning
- 0
%)\‘ DATA CENTER I%j_.[
seeee !T{OT “ AUTOMATION a
Integration COOLING ELECTRICAL DISTRIBUTION
, OPTIMIZATION CONTROL SYSTEM (EDCS5)
Advanced analytics
®88%  .ndvisualization E b = = 0,00 A
| = U | | h o O o —
vee Predictive - . l l ox 0"0 . [[m]]l
maintenance PLCs Drives | | Field 10's PDU UPS Digital Trafo
.o Condition Switchgear
monitoring — IEC61850
F
o Circuit
. Connected products (o] Com Hub Monitoring
and systems MECHANICAL Smart sensors E Systems ELECTRICAL
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New cloud based advanced technologies

Predictive Maintenance PR AL cORpmONS
s el kam WAl offe
— Overall data center health conditions D jes_ ow i A Aadevices
— Smart visualization (traffic light) to monitor the system Prodictrame seitomber s sgmatie
at a glance, with proactive alerts =
E42N4000 BRI TG LSIG ApTFHR 8498765432 ® Good Next on23/01/2019 Laston23/01/2018
— Operation and Maintenance cost saving thanks to optimized L
maintenance schedule
- Reduced downtime E.zzsmoo Exip Touch LSIG 3p FHR - BBo87es432 @i Sk g Lk chEA 2o
— Based on an algorithm that considers: _
* Environmental conditions " : - 1 - -
s . ... L - - -
+ Utilization conditions _ . ! | |
- 1898 - 198 4 L
» Circuit breaker Aging . {5 - e 1
* Measures (humidity/vibration/temperatures) b 1 "
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Data center infrastructure improvement

Local
monitoring
system
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Future of digital data center infrastructure

_pimenn i E g &% Interconnected data centers
Cloud p!atform Cloud p.latform Cloud platform
i i i
| 1 1
- Local i Local Local H
? monitoring ? monitoring monitoring ?
| system | system system \
i i i . . i
| 1 ] I ] ]




FHIOIT INFRA
Closing Note

Know more Do more
Utilize your data through sensors, devices and software to know Monitor, control and manage your devices, processes and
more in real-time operations on-site or remotely
Do better Together
Simulate, predict and optimize through tools, insights and Work hand-in-hand with our experts and engineers anywhere
analysis around the globe for business transformation
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Contact details

« Company: AL HR HD
MPpPp
* Address: George Hintzenweg 81, Rotterdam
* Phone number: +31104078972
 E-mail: freek.alphen@nl.abb.com

aleksandar.grbic@it.abb.com

e Stand number: ABB



mailto:freek.alphen@nl.abb.com
mailto:aleksandar.grbic@nl.abb.com

