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Requirements and Trends

Requirements and
Trends in
Data Centers

The steadily rising demand for IT support provided for
existing and new business processes stimulates the
growth in the number of servers and storage systems
operated worldwide. Information technology and
communications, and data centers in particular, are
becoming more and more important for both eco-
nomic as well as ecological aspects. Annually, the
global market for IT services — and thus the space
requirements in data centers - is growing by 50 to 60
percent.

Experts assume that power consumption of data cen-
ters, which currently amount to around 50,000 in
Germany alone, was 8.67 TWh in 2006. This is equiva-
lent to the annual electricity output of three medium-
sized coal-fired power plants. Owing to this power
consumption, the data centers caused CO, emissions
of 5.6 million metric tons in the same year, a consider-
able emission level in relation to our climate.

If no effort is made towards greater energy efficiency
in this area, an increase of data center power con-
sumption is to be expected in Germany alone amount-
ing to as much as 12.9 TWh in 2010. Compared to
2001, the CO, emissions in Germany caused by data
centers would rise by approximately 50 percent by
2010.

The CO, issue in connection with the enormous power
consumption of data centers places their operators
more and more into the limelight of public attention.

This so-to-speak worldwide growth of data centers
thus has direct consequences for global power con-
sumption. According to current scientific investiga-
tions, power consumption in data centers amounts to
about one percent of the total electricity consumption
worldwide. Thus, the energy efficiency of data centers
is of great economic importance to their operators.
Besides the tremendous energy cost, growing ecologi-
cal awareness combined with statutory conditions on
CO, emissions also plays a major part in this context.
Business customers expect the highest of technical
standards as well as maximum data security and avail-
ability from data centers — 24 hours a day. Absolutely
reliable, uninterruptible power supply is the uncondi-
tional prerequisite for this.




TIP - Totally Integrated Power

Integrated power distribution from the feed-in to
the consumer

Totally Integrated Power™ (TIP) refers to integrated
electrical power distribution in commercial and
industrial buildings; from the medium voltage sup-
ply fed in by the utility company right up to the final
electrical consumer.

Totally Integrated Power is underpinned by an array
of helpful tools and support for accurate design,
dimensioning and configuration of electrical power
distribution within buildings. A coordinated product
and systems portfolio for the construction of these
systems is rounded off by standardized interfaces
between the system components and the higher-level
human-machine interface systems as well as for the
connection to control and management systems.

In this way considerable savings can be made across
the whole project cycle - from the planning stage,
installation and start-up right through to operation.
The necessary investments in the electrical infra-
structure of the edible oil production plant can be
optimized in line with demand and also with subse-
quent operating costs in mind. This optimization
potential represents significant added value for
everyone involved in the project.

Communication

IEC 61850

Optimum planning for cost and time-effective
solutions

An optimally dimensioned power distribution system
is a key economic factor in edible oils production.
Unused capacities cost money. The tried-and-tested,
TUV-certified SIMARIS design® dimensioning soft-
ware from Siemens provides electrical engineering
consultants with an indispensable tool for dimen-
sioning the electrical network for a new construction
or expansion of a production plant.

SIMARIS design brings many benefits, including
simpler network calculation and selectivity verifica-
tion. The software also recommends suitable coordi-
nated devices from the integrated Siemens power
distribution product portfolio. Electrical network
upgrade reserves can be incorporated right from the
planning stage to allow for later changes of use.
Electrical engineering consultants can make time
savings of up to 100% by using SIMARIS design for
the various network planning stages.

In addition, Siemens also provides advice and sup-

port for electrical engineering consultants through
virtually all the planning stages.
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Power distribution

Electric Power Supply in

Data Centers

In data centers, electricity must be supplied to all
relevant electrical components around the clock with
the utmost reliability. Faults or even a power outage
and the resulting data loss and interruptions of opera-
tions entail incalculable economic damage for data
center operators.

Despite the high reliability of supply, power supply
interruptions on the part of distribution network
operators or power supply companies do take place
from time to time. With less than one second, the
majority of these faults are so short that a person
won’t notice them. But even interruptions of more
than 10 ms are capable of disturbing IT operation.

Loss event costs

The manifold reasons for interruptions of operations
demonstrate that integrated electric power supply
backed by an uninterruptible power supply system
(UPS) plays a crucial role in the data center.

EMC-friendly grid design in the data center is another
urgent requirement. This makes the precise co-ordina-
tion of the power system, the treatment of the central
grounding point and the connection of electric sub-
networks by means of suitable switchgear (3- or
4-pole), so that conductive and inductive couplings
will be avoided as far as possible, indispensable. Fail-
ure to observe this principle will considerably affect
the entire infrastructure, starting from corrosion up
to extensive disturbances of the data center facilities
(computers, communication links, etc.). “Stray“ cur-
rents caused by a faulty network configuration quite
often lead to the partial destruction of IT equipment.
Besides these material losses — caused by deficient

T€ per hour
50,000
5,000
500 2
o
Q.
o
I=
wv
50 g g
> e
i) =]
< g o
- Eel
5 < =
(o)}
£
0 l

Source: Korthauer, R.; Solter, W.: Unterbrechungsfreie Stromversorgung, published by ZVEI, 2nd supplemented ed., Frankfurt am Main 2003, p. 8




planning of the central grounding point in the most
unfavorable case - the problem may arise that the
protective function of “disconnecting in the event of a
fault” will fail. This may result in personal injury and
endangering lives, with far-reaching consequences
under civil law.

Therefore, it must be precisely defined in the planning
stage which parts of the installation are to be supplied
without interruption from the UPS: This includes IT
consumers and their necessary infrastructure (ser-
vers, monitoring etc.), installation parts that can be
operated with a short-time interruption (cooling,
safety equipment for the building infrastructure) and
consumers that do not cause any substantial impair-
ment or far-reaching operational consequences in the
event of a total loss.

Statistics on the causes for
interruptions of operation

Voltage deviations | 47.6 %

Having been defined, the installation parts and con-
sumers are mapped to their corresponding supply
sub-grids. In order to establish the power demand for
the UPS system and for the normal and safety/standby
power supply, the following power demand quantities
- related to a medium power density - can be esti-
mated for data centers during the draft planning
stage.

Power failure | overvoltage

Failures due to damage in the
overhead lines ‘

45 %

IT technology

Hardware/software faults

Network failure

Human failure / sabotage

Exterior impacts | 36.5 %

Storm damage

Fires | explosions

Floods / water damage

Earthquakes

Other causes

0 2 4 6
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Source: Korthauer, R.; Solter, W.: Unterbrechungsfreie Stromversorgung, published by ZVEI, 2nd supplemented ed., Frankfurt am Main 2003, p. 6



Power distribution

100 0/0 4 0/0 Other

14 % Losses

Other infrastructure — lighting, elevators, HVAC equipment for offices, etc.

UPS systems, power supply, including switchgear and switching devices,

transformers

25 % Cooling

57 % _IT equipment

Fans, pumps and compressors, including their control systems

Currently, only slightly more than half of the total power

50 % consumption of a data center can be attributed to the IT
equipment itself.

0%

The supply sub-grids are accordingly designed to meet
the different demands of operational safety. They are
mapped to the power sources, which are laid out more
or less redundantly.

In order to be able to classify the degree of operational
safety provided, the standard classifications of Tier I to
Tier IV have been defined for data centers (see page
10ff.) with Tier IV meeting the highest requirements
of availability. Often, the entire data center is designed
according to the highest level of availability required,
although this would only be necessary for business-
critical processes. This entails costs for an unnecessar-
ily redundant infrastructure plus air conditioning and
power supply systems, such costs being effective not
only during the installation stage but also during
subsequent operation. Increasing the level of supply
redundancy often entails a reduction of energy effi-
ciency, unless one focuses on the energy efficiency of
the overall project.

Energy efficiency of data centers

The power demand of a data center often amounts to
megawatts. Thus, the costs of electricity are a substan-
tial part of the operating costs, which is the reason
why power losses must be minimized. To this end, it is
necessary to keep consumption and the power losses
of all installation parts in mind, since these losses are
often unknown especially in the partial load range,
which is the most common mode of operation. In
order to be able to make accurate forecasts in this
respect as a basis for counteraction, appropriately
sensitive measurements and documentation of such
partial energy consumption are mandatory. In this
way, the potential for reducing energy consumption
and costs can be revealed systematically.

Besides the absolute energy consumption of equip-
ment and installation parts recorded in this way, their
energy efficiency also plays an important part. To date,
binding definitions of the energy performance of data
centers and internationally uniform measuring stan-
dards do not exist. Other typical indicators, such as
the energy consumption per square meter, are not
meaningful in this context. This problem requires
indicators evaluating the core functions and perfor-
mance of data centers, i.e. data processing, data trans-
mission and data storage.

One meaningful indicator is the power consumption of



Building load
Power demand of grid

Total power consumption
of data center (DC)

~

Power Utilization Efficiency

Total DC power consumption
PUE =

Power consumption of IT equipment

IT equipment (servers, storage devices, network equip-
ment) in a data center, for example, which is stated in
relation to the total power consumption of the data
center. In this context, the power consumption of the
IT equipment, which delivers the actual performance
of the data center, is called “useful power”. The rest of
the electricity consumed is used for the necessary
infrastructure of the data center. Here, losses also
result from the provision of uninterruptible power
supply, power distribution, cooling, air conditioning
etc.

This coefficient of data center energy efficiency has
also been incorporated in the Green Grid initiative.

Power
consumption of
IT equipment

Data Center Efficiency

S 1 Power consumption of IT equipment
PUE Total DC power consumption

Source: The Green Grid 2007




Power distribution

The Most Important Pillar of

Power Supply in
the Data Center

Uninterruptible power supply (UPS)

UPS systems are used in order to avoid possible, nega-
tive consequences of short power failures. They filter
interferences, such as voltage surges or voltage dips
and bridge interruptions in the grid. This helps to
prevent transmission faults, computer crashes, pro-
gram errors and data loss.

However, the systems typically used for bridging gaps
can only take over supply for such critical loads for a
limited amount of time, so that either interaction
between the UPS and standby power generating sys-
tem or the use of safe shutdown software is required
for the targeted shutdown of data center applications.

Static UPS systems

Reliable monitoring and adjustment of the load cur-
rent supply is the essential function of a UPS system.
Static UPS types are divided into three categories,
since they function differently in details in line with
their differing technical design and since they provide
different output voltage qualities. The European stan-
dard EN 62040-3 defines and describes the classifica-
tion and the corresponding determination methods

for static UPS systems

Types of grid faults and matching
UPS solutions acc. to EN 62040-3

> 10 ms
<16 ms

4..16 ms

Continuous

Continuous

Sporadic
<4 ms
Sporadic

Periodic

CISISICIERSION = 66

Continuous

VFD Classification 3 -

Voltage + passive

Frequency standby operation -

Dependent (offline)

Vi Classification 2 -

Voltage + line interactive

Independent operation -
Lightning and overvoltage
protection

VFI Classification 1 (IEC 60364-5-534)

Voltage + doubleconversion

Frequency operation -

Independent (online)

Source: Korthauer, R.; Solter, W.: Unterbrechungsfreie Stromversorgung, published by ZVEI, 2nd supplemented ed., Frankfurt am Main 2003, p. 17




Rotating (dynamic) UPS

A rotating UPS, also called dynamic UPS, is an alterna-
tive to static UPS systems. In this type of UPS, the load
supply is implemented with the aid of a rotating ma-
chine plus inverter. Dynamic UPS systems can be used
to handle all types of loads. If required, they can be
easily expanded to ensure the best possible availabil-
ity of power supply.

Particular features to be observed

The following are important planning features
for dimensioning and installing a UPS system:

Nominal output power at required load
power factor

Connection values, such as the input and
output voltage and output frequency

Currents, conductor cross sections and
connection possibilities for UPS inputs and
outputs

Efficiency ratio and power loss

Data on UPS fusing for different operating
modes

Conducted interference on the network
input and input power factor

Maximally available battery bridging time at
nominal load

Data on the battery system and on battery
charging/discharging

Permissible ambient parameters, such as
operating temperature, humidity, imple-
mented degree of protection, fire protection
requirements and air conditioning

Noise
EMC protection

Dimensions and weights

Standby power generating sets

If we are not dealing with a short-time interruption of
power supply, standby power generating sets should
be able to take over within seconds to ensure long-
term power supply and hence the availability of IT
systems. These are autonomous standby units for
power generation. In most cases, these units are
generators powered by diesel engines. In line with the
desired bridging time, the storage of sufficient fuel
reserves must be provided for.
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Schematic Representation
of a Data Center according to its
Classification in the Tier Topology

Tier I: Simple supply grid

Main features

Cooling
tower

Cooling
plant

No redundant feed-in components and
supply lines

Faults in the supply system may cause an
interruption in the IT components

The system is susceptible to interruptions
as a result of scheduled and non-scheduled
events

Complete shutdown for maintenance work
at the supply system is necessary

Availability: 99.67 %

IT room

e Smaller businesses using IT technology to
cope with internal processes

* Businesses regarding their web presence
mainly as a passive marketing tool

 Start-up businesses without the need of
computer-based customer care

Applications

10



Tier II: Supply grid with redundant feed-in components
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Redundant UPS installations and genera-
tors are required

No redundancy of the supply lines

Faults in the supply system may cause an
interruption in the IT components

The system is susceptible to interruptions
as a result of scheduled and non-scheduled
events

Shutdown for maintenance work on the
system is necessary

Availability: 99.75 %
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¢ Smaller businesses mainly using the IT
during normal business hours so that
shutdown after work is possible without
any problems

¢ Computer systems for software developers
(taking account of night runs), CAD firms

¢ Businesses which, though using their
Internet connection for business purposes,
“merely” risk delays and data loss in case
of IT non-availability but no business-criti-
cal delays

1
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Tier Ill: Supply grid maintained during normal operation
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* Businesses or service providers that have
to be ready for operation for their internal
and/or external customers around the
clock, such as service centers or emergency
facilities which can however be accessed or
are capable of working in another way if
computers are off-duty during short peri-
ods of time (e.g. during maintenance)

¢ Redundant UPS systems, transformers and
generators are required

* Redundant supply lines to the IT compo-
nents are required

¢ Every component of the feeder and the
supply line can be switched to a non-oper-
ating state in a defined mode for the pur-
pose of scheduled maintenance without
shutdown, continuous supply is ensured
by the redundant components or supply
lines.

n
=i
=
ol
S
o]
o
2=
(=}
(=N
<

Main features

¢ Businesses whose IT facilities are used for
electronic business processes, but where
service for customers is not impaired

) ) ) ) during maintenance or shutdown times
¢ The system is susceptible to interruptions

as a result of non-scheduled events ¢ Businesses operating in different time

zones, but in such a way that different
regional business hours do not result in
any drawbacks

* Dual power packs in the IT components or
load transfer modules (LTM) in the grid
between UPS and IT component required
for continuous operation during mainte-
nance work

» The risk of interruption increases during
maintenance

* Faults in the supply grid may cause an
interruption in the IT components

e Availability: 99.98 %
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Tier IV: Fault-tolerant supply grid
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= Medium-voltage main distribution
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Redundant UPS systems, transformers and
generators are required

Redundant supply lines to the IT compo-
nents are required

Every IT component has a dual power pack

A single worst-case fault somewhere in the
supply grid must not affect the IT compo-
nent

Every component of the feeder and the
supply line can be switched to a non-oper-
ating state in a defined mode for the pur-
pose of scheduled maintenance without
shutdown, while supply is continued via
the redundant components or supply lines

Dual power packs in the IT components or
load transfer modules (LTM) in the grid
between UPS and IT component required
for continuous operation during mainte-
nance work or in the event of a fault

Complementary systems and supply lines
must be physically separated (barriers), so
that single faults will not affect both sys-
tems

The supply system is not susceptible to
interruption as a result of a single sched-
uled or non-scheduled event

The risk of interruption could increase
during maintenance

Uninterruptible power supply
Subdistribution system
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RACU = Recirculated air cooling unit

G = Generator LTM = Load transfer module

Fire alarm, fire suppression, or “Emer-
gency Power Off” (EPO) function may cause
an interruption of the IT components

Availability: 99.99 %

Businesses with an international market
presence having to reliably provide a
service during 24h, 365 days throughout
the year to remain competitive

Businesses based on e-commerce, elec-
tronic market transactions or financial
services

Globally operating businesses active in
different time zones so that employees can
access important resources and their cus-
tomers can use the most up-to-date appli-
cations at any time

13
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Availability of Tier Topologies

Establishing the availability rates for the indi-
vidual tier topologies is based upon informa-
tion on maintenance times and average failure
rates of individual components or equipment.
This is therefore a purely theoretical assess-
ment and should only be utilized for the com-
parison of the individual tier topologies if the
same boundary conditions apply to all topolo-
gies.

In practice, the availability of such a tier topol-
ogy is basically determined by the following:

e Quality of the individual components

e Quality of component assembly into installa-
tions

e Electric power supply structures

* Design maturity of the individual technolo-
gies

» Experience gained with these technologies

e Operator staff and service quality

* Monitoring systems etc.

In an extreme case, even a Tier IV structure
might be less well available than a Tier I struc-
ture.

For the planning engineer, as well as the instal-
lation company and the operator of such a
supply grid, this means that only an evaluation
and co-ordination of the whole complex of
components, systems, technologies and human
resources will create the optimum in terms of
cost and benefit.

14
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Integration is the Trump Card

In co-operation with the consultant for electrical
engineering, Siemens develops solutions for power
distribution in data centers that take into account all

operator requirements from the outset. Here, a single

supplier provides the well-matched products and
systems for an integrated solution.

The following projects may serve as excellent models

for the successful use and benefit of Totally Integrated

Power for power distribution in data centers:

Airbus Data Center, Hamburg, Germany

¢ Renewal of the power supply for a data center

¢ Solution with communication-capable modules to
integrate power supply into the building control
system of the data center

¢ Use of busway systems instead of cables to reduce
the fire load on the building

* Increased operational safety of power supply and
thus better availability of the connected computers

FAIRBUS

Info AG Data Center, Hamburg, Germany

Construction of a new data center

Solution for power distribution using busway sys-
tems and integrating measuring instruments to
monitor power supply

Busway systems were laid horizontally in the floor
area: Measuring instruments were placed on the
busbar trunking using power tap-off units; this
enables easy and cost-saving swapping of the in-
struments in case of changing requirements

Customer requirements regarding a high degree of

operational safety and monitoring of data center
operation have thus been met

15
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Components for Power

Distribution in a Data Center

When operating a data center, cost savings regarding
electrical energy and maintenance cost for power
distribution components can be attained by using
efficiency-optimized products and systems as well as
more efficient building automation systems.

Medium-voltage main distribution

The factory-assembled, gas-insulated medium-
voltage NXPLUS C circuit breaker switchgear by
Siemens is perfectly suited for the purpose of
medium-voltage power distribution with a
feeder current = 630 A.

Interruptions of operation owing to damaging
environmental impact are eliminated by the
hermetically sealed switchgear containers and
the no-maintenance operating mechanisms
situated outside the NXPLUS C switchgear con-
tainer. Current and voltage transformers out-
side the switchgear container provide for opti-
mal accessibility. A seamless logic interlocking
principle, minimal fire load plus the option of
aseismic design ensure the maximum of opera-
tional safety.

Up to 24 kV
Up to 31.5 kA
Up to 2,500 A

Profitable thanks to the well proven vacuum
switching technology

Type-tested in compliance with IEC 62271-200

Hermetically sealed pressure system with SF6
filling for the entire life cycle

Metal enclosed and metal clad

Can be installed and expanded without re-
quiring extra work at the gas system

Equipped with no-maintenance, 3-pole indoor
vacuum circuit breakers, therefore no main-
tenance for life

Supply extension in the existing switchgear
building and subsequent increase of perfor-
mance possible owing to pluggable busbars

16



Medium-voltage switchgear

The type-tested and gas-insulated Siemens 8DJH
switchgear for secondary distribution networks
up to 24 kV is particularly suited for medium-
voltage distribution below the medium-voltage
main distribution level. It is very economical
thanks to its extremely low life-cycle cost due to
the fact that it doesn’t require maintenance, is
independent of climatic impact, has minimum
space requirements and features maximum

Medium-voltage circuit protection

The better the plant and protection technologies
are matched, the higher is the availability of
power supply in the data center. The diversity of
SIPROTEC protection technology supplied by
Siemens - with its unique technology and intel-
ligent algorithms - reliably protects all equip-
ment, ensuring selective fault tripping even
under the most difficult circumstances. Owing
to their CFC logic, SIPROTEC protection devices
can be adapted to all customer requirements

availability. Thanks to its innovative develop-
ments, such as its modular design, no-mainte-
nance vacuum circuit breakers and its expan-
sion options requiring no gas work on site, the
switchgear can be called a secure investment.
Products from the SIPROTEC family of protec-
tive devices as well as products from other
manufacturers can be integrated.

e Upto 24 kV

¢ Outgoing feeder currents up to 630 A
e Busbar current 630 A

¢ Factory-assembled and type-tested

¢ Individual panels and panel blocks can be
lined up as desired — no gas work required on
site

* Safe-to-touch encapsulation

e Hermetically sealed pressure system with SF¢
filling for the entire life cycle

and demands, and they can also be interlinked.
Their integrated evaluation software helps to
analyze the course of fault cases that were
recorded precisely.

¢ Everything from a single supplier because
there is just one device family in a uniform
design

e Just one SIPROTEC device handles all tasks in
the feeder circuit: protecting — controlling -
measuring - automating

¢ Just one operating program (DIGSI 4) is suffi-
cient for all protective devices and all config-
uring and operating tasks

e User-friendly, easy parameterization
¢ Aids for speedy commissioning

* Cost saving in engineering owing to the
direct data exchange between the engineering
tools of the bay control units and the substa-
tion control system

¢ Remote communication permits fast fault
clarification and thus targeted service mis-
sions on site

17
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Distribution network transformers

GEAFOL transformers feature a performance
range from 50 kVA up to 20 MV and nominal
voltages up to 36 kV.

No-maintenance Siemens GEAFOL transformers

are energy-saving, as they have low losses and
are thus designed especially for economical

long-time use. They are flame-retardant, self-ex-

tinguishing, and do not emit toxic gases in case

of fire in the building. Using these transformers

in the load center creates a high degree of
efficiency, which is an important key to cutting
data center operating costs.

Low-voltage main distribution boards

Type-tested SIVACON low-voltage switchboards
with compartmentalized functional areas pro-
vide a high degree of safety for man and ma-
chinery and limit the effects of accidental arcs
and fault propagation to a minimum in the
event of a fault. Flexible, withdrawable-unit or
plug design is excellently suited to the needs of
data centers, as components can quickly and
easily be replaced without extended service
interruptions.

Highly profitable in continuous operation due
to loss-optimized characteristics

Profitable thanks to aluminum rather than
copper windings

The choice of installation site is facilitated
because transformers comply with the most
stringent of safety classes regarding sur-
roundings, climate and fire (e.g. flame-retar-
dant and self-extinguishing)

Performance increased by up to 50% thanks
to the installation of cross-flow fans

Installation in the switchgear room together
with the low-voltage main distribution board
allowed due to separation by means of fire
protection walls F90A (no additional firewalls
necessary)

Low noise thanks to high-quality magnetic
core design

Long service life due to minimized air and
dirt infiltration to the coil core

Pre-assembled, type-tested transformer
connection pieces for busbar connection to
optimize operational safety (EMC, fire load,
short-circuit capacity etc.)

Maximum installation safety thanks to the
use of type-tested switchgear assemblies

Space saving with installation areas of
400 mm x 500 mm or above

Variable busbar position (top/rear) possible

Cable/ busbar connection from the top, bot-
tom or rear

Combination of different mounting technolo-
gies possible within one panel

The degree of protection is maintained (max.
IP54) in switch test and disconnection posi-
tion when the door is closed

Maximum personal safety owing to arc-fault-
proof door lock system

Flexible adaptation of the internal compart-
mentalization to individual needs

Uniform operating interface for all withdraw-
able units

High-efficiency ventilation system with main-
tenance benefits

Worldwide network of SIVACON partners
safeguards service and availability



Busway systems for data centers

In order to substantially reduce the fire load on
the data center, SIVACON 8PS busway systems
are a good alternative to cables in many places.
Owing to their high short-circuit strength, their
minimal fire load due to the sheet-steel enclosure
and their flexibility regarding the placement of
current taps virtually anywhere even when fitted
later, they provide important advantages over
cables. The connection between a SIVACON bus-
bar and the SIVACON S8 low-voltage switchgear
is, of course, also type-tested, thus forming a safe
system. In addition, communication-capable
modules in the outgoing current feeders allow
for an interfacing to building control systems.
The LX busway system is particularly suited as
main supply busbar connecting the low-voltage

SIVACON 8PS, BD2 system

BD2 type busbars are used to supply the racks.
This system is in particular used for applica-
tions from 160 A to 1,250 A featuring an increa-
sed safety demand. Anti-rotation feature, gui-
ded mounting, tested fire barrier and functional
endurance in case of fire ensure a high degree
of safety in data centers. A special finish of the
power tap-off units with a twin cover increases
computer availability: Extension and alteration
work can be performed without that the affected
circuits need to be disconnected. Non-affected
computers in the rack can thus continue to be
operated without any interruption.

Especially the following properties of the
SIVACON 8PS busway system, type BD2 contri-
bute to data center safety:

e Ca. 30% less fire load than cables owing to
sheet steel enclosure

e Complies to short-circuit-proof cabling;
unlike cables, no additional measures are
necessary

* EMC-friendly

» Safe operation as a result of being type-tested
low-voltage switchgear and controlgear as-
semblies (TTA) in accordance with IEC/EN
60439-1 and -2

» Different color coding possible upon request
(e.g. blue for normal supply busbars and red
for safety supply busbars)

» Easy retrofitting in case of scheduled or
on-the-spot changes of locations or connected
loads of equipment

main distribution board and the busbar systems
supplying the racks.

power tap-off unit and twin cover
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Air circuit breakers

SENTRON 3WL air circuit breakers are used as
incoming/outgoing feeder circuit breakers, tie
breakers and distribution switches in electrical
installations. They are used for switching and
protecting generators, transformers, busbars
and cables, distribution boards, motors and
capacitors.

¢ Easy engineering, configuration and retrofit-
ting thanks to their modular design in just 3
sizes, few components and uniform accesso-
ries

* Integrated communication concept for PROFI-
BUS and MODBUS

e 4 switching capacity categories of the short-
circuit switching capacity for all applications

¢ Very reliable and long-lasting

e Effective diagnosis management, measured
values form the basis for efficient load man-
agement to produce power demand profiles
and allocate costs to cost centers

Molded-case circuit breakers

SENTRON 3VL molded-case circuit breakers are
used as incoming/outgoing feeder switches in
low-voltage switchgear. They are also used as
switching and protective devices for motors,
transformers and capacitors and as power
switches with features for stopping and discon-
necting in conjunction with lockable rotary
operating mechanisms and connection covers.

* Easy engineering, configuration and retrofit-
ting thanks to their modular design, few
components and uniform accessories

¢ Fully communication-capable via PROFIBUS
DP and MODBUS

e Wide product range from 16 to 1,600 A

» Three switching capacity categories for mak-
ing and breaking capacity: Low-priced solu-
tion for all customer requirements

* Customer-specific solutions available ex
works
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Switch-disconnectors with fuses

SENTRON 3NJ62 pluggable switch-disconnectors
with fuses are installed wherever many cables for
power distribution must be fitted in low-voltage
distribution boards in a very confined space.

« Easy engineering, configuration and retrofit- ¢ No maintenance
ting
e Type-tested in compliance with IEC EN 60947-3

¢ Conversion, retrofitting and replacement
without disconnecting the switchgear

e High degree of operator protection
¢ Operating handle only in OFF position

¢ Unambiguous switch position indication

e Developed for switchgear in plug-in design

* Fuse replacement in de-energized state

- s -
N s

Multi-function measuring instrument

The SENTRON PAC3200 multi-function measur-
ing instrument is a built-in device for power
distribution systems and control cabinets. It
precisely and reliably acquires current, voltage,
and power factor as well as energy and power
values for electric feeder circuits or individual
loads. In addition, it is equipped with an Ether-
net interface (with Modbus TCP) as standard
and und optionally with PROFIBUS DP or Mod-
bus RTU. The free SENTRON powerconfig soft-
ware is available for configuration, which facili-
tates the configuration of several measuring
instruments at a time.

* Basis for exact cost allocation, due to high
measuring accuracy

¢ Wide range of functions, hence only one
instrument variant required for different
measuring tasks

* Easy handling due to intuitive user prompt-
ing with multi-language clear-text display

* Fast installation owing to quickly latching
holder; installation also possible without
tools
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Sub-distribution boards and
small distribution boards

Maximum safety, suitable for application in the
vicinity of people, can also be attributed to our
ALPHA distribution boards. They are equipped
with low-voltage circuit-protection technology
from Siemens. Siemens as a renowned technol-
ogy leader in the field of residual-current-oper-
ated circuit breakers provides a comprehensive
protection concept with a broad and well-
matched product portfolio for protecting,
switching, measuring and monitoring tasks.
Floor-mounted distribution boards are on every
floor. They are the link between the low-voltage
main distribution board in the basement and
the small distribution boards on the various
floors of the data center.

e Type-tested and partially type-tested distribu-
tion board system

e End-to-end product range for all distribution
boards from 63 A to 630 A

e These distribution boards for electrical instal-
lations can easily and quickly be planned
using the ALPHA SELECT software

Low-voltage circuit-protection devices

A further challenge that is met in connection
with power supply in data centers is the protec-
tion of human life. Our products and systems
are designed in such a way that the affected
installation parts and power consumers are
immediately disconnected from supply, thus
ensuring that people and property remain

unharmed. Siemens BETA circuit protection
range provides fuse systems and protective
switches that cut off the current in the event of
a short circuit and provide protection against
hazardous shock currents in case of direct or
indirect contact with live parts.




Low-voltage motors

Siemens IEC low-voltage motors are compact
and highly efficient class EFF1 motors. As they
are equipped with copper rotors, they are capa-
ble of attaining very high efficiency values.
Compared with traditional motors, power losses
can thus be reduced by up to 40%.

Thanks to their universal range of applications
they prove their value in almost any area of the
data center. Type 1LE1 energy-saving motors are
particularly suited for use in the HVAC installa-
tion, which plays an important part especially in
a data center and consumes correspondingly
large amounts of energy.
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Planning aids for power distribution

Application Manual - Part 1:
Basic Data and Preliminary P!
E

Professional
Planning Aids

Planning electrical power distribution for commercial
and industrial buildings has never been as complex as
it is today. The planning process demands a great deal
of specialized knowledge and experience. With an
experienced partner at their side, electrical engineer-
ing consultants can implement their conceptual exper-
tise more quickly and easily and concentrate on the
important things. The software tools SIMARIS design,
SIMARIS curves and technical manuals from Siemens
offer comprehensive support, from the preliminary
planning stage right through to implementation
planning.

SIMARIS design and SIMARIS curves

The SIMARIS design dimensioning software supports
our complete, integrated and high-quality portfolio
from medium voltage technology through to wall
outlets. The user-friendly TUV-certified tool also
generates the necessary selectivity verification, for
instance for emergency power supply systems. It also
lightens the load enormously in routine work such as
implementing changes and considering variants. The
free SIMARIS curves software performs comparisons
between the tripping characteristics of Siemens pro-
tective devices and fuses (IEC). SIMARIS curves can
simulate possible parameter settings in protective
devices to determine the optimal selective behavior of
two series-connected devices. In addition, characteris-
tic let-through current and let-through energy curves
are also provided. A printout documents the selected
settings.

Application manuals

Siemens application manuals offer electrical engineer-
ing consultants a wide knowledge and information
base to draw on when designing electrical power
distribution systems.

There are three volumes, available from regional
Siemens contact partners (www.siemens.com/tip/
support):

* The application manual “Basic Data and Preliminary
Planning of Power Distribution Systems” provides
electrical designers with in-depth information to
support them in their work during these two phases.

e The application manual “Draft Planning of Power
Distribution Systems” provides useful information
on this project phase.

e The application manual “Planning a High-Rise Build-
ing” documents concrete applications of the power
distribution products and systems using the exam-
ple of an office tower.
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