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Abstract

This paper is intended to provide a short overview of the steps and components necessary to meet the
power needs of HP BladeSystem c¢7000 Enclosures in a typical environment.

Power draw of HP BladeSystem ¢7000 Enclosure

The HP BladeSystem ¢7000 Enclosure is an Enterprise class computing platform. It is usually installed
in data centers that have redundant power feeds from the electrical power provider. Usually these
data centers also have large battery back-up systems (UPS) and electrical power generators capable
of providing power fo the entire facility. Typically power consumption is measured in Volt-amps (VA),
in Kilo Volt-amps (kVA), and in wattage (W). In discussing power distribution, this document
expresses power measurements in VA.

When fully configured and under extreme loads, the HP ¢7000 BladeSystem Enclosure can draw
more than 8000 VA of power. However, with typical customer configurations and loads, a ¢7000
enclosure would only require 4000 VA to 6000 VA. Since the power draw of the system is
dependent on its configuration and loading, HP strongly recommends using the HP Power Calculator
to estimate the power draw of a BladeSystem configuration prior to purchase. After purchase, the
built-in power meter on the c7000 enclosure will provide accurate power consumption measurements
indicating the true loading.

Other essential information is whether the <7000 enclosure will use single-phase low-voltage (100V to
120V), single-phase high-voltage (200 to 240V), or three-phase power. HP strongly recommends that
all large BladeSystem configurations use single-phase high-voltage power or three-phase power. The
most popular configuration is single-phase high-voltage power.

Power Distribution

The single-phase ¢7000 enclosure can support up to six power supplies, each requiring its own 16 A
power cord. These cords must be attached to one or more rack level power distribution units (PDUs)
as illustrated in Figures 1 and 2. A PDU is a high-grade component, much like a power strip, that
allows attaching multiple power cables to a single high-power input feed that supplies all the
equipment in the rack. PDUs improve cable management inside and outside the rack and reduce
cable clutter under the raised floor of a data center.

HP offers PDUs that can be connected to either single-phase or three-phase power input feeds, but in
both cases the connections to the servers (outputs) would be single-phase. Three-phase <7000
enclosures do not require in-rack PDUs and should be connected directly to facility power using a pair
of the appropriate three-phase receptacles (NEMA L15-30p or IEC 309 5-Pin RED).

For redundancy, HP recommends that critical components such as servers and BladeSystem enclosures
use redundant power supplies that are supplied by separate power feeds and PDUs inside the rack.



Figure 1. Single HP BladeSystem ¢7000 Enclosure using HP Modular PDUs
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Figure 2. Multiple HP BladeSystem <7000 Enclosures using HP Monitored PDUs
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Table 1 lists supported power distribution configurations for single-phase ¢7000 enclosures. All HP
power protection and distribution products come standard with a 3-year warranty and are
automatically covered by Care Packs on HP Proliant servers and BladeSystem enclosures in the same

rack.

Table 1. Power distribution configurations for single-phase HP BladeSystem c7000 Enclosures

Number Total VA Single-phase ~ Three-phase  Recommended ~ Maximum  Receptacles
of requirements  power only power PDU and capacity required
Enclosures available to available to quantity of each (supplied by
power PDUs power needed for PDU customer)
PDUs redundancy
North America/Japan
1 Less then Yes No 2 x 252663- 4.9kVA NEMA L6-30R
5kVA D74, 24A
Modular PDU
1 Greater than Yes No 2 x 252663- 8.3kVA Non-NEMA
5kVA D75, 40A CS8264C
Modular PDU
1 Greater than N/A Yes 2 x AF512A 8.6kVA NEMA L15-
5kVA Three Phase 30R
Modular PDU
2 Less than Yes No 4 x 252663- 8.3kVA Non-NEMA
4kVA each D75, 40A CS8264C
Modular PDU
2 Less than N/A Yes 2 x AF512A 8.6kVA NEMA L15-
4kVA each Three Phase 30R
Modular PDU
2 Less then Yes No 4 x 252663- 4.9kVA NEMA L6-30R
5kVA each D74, 24A
Modular PDU
2 Greater than N/A Yes 4 x AF512A 8.6kVA NEMA L15-
5kVA each 24A Three 30R
Phase Modular
PDU
2 Greater than N/A Yes 2 x AF519A 14.4kVA Hubbell
5kVA each 40A Three CS8364C 4
Phase Modular wire, 3 pole
PDU
2 Less than N/A Yes 2 x AF511A 17.3kVA [EC309 60A,
8kVA each 48A Three 4 wire, 3 pole
Phase Modular
PDU
2 Less than N/A Yes 2 x AF536A 14.4kVA Hubbell
7kVA each 40A Three CS8364C 4
Phase wire, 3 pole

Monitored PDU




Table 1 Continued. Power distribution configurations for single-phase HP BladeSystem ¢7000 Enclosures

Number Total VA Single-phase  Three-phase = Recommended =~ Maximum  Receptacles
of requirements  power only power PDU and capacity required
Enclosures available to available to  quantity of each (supplied by
power PDUs  power needed for PDU customer)
PDUs redundancy
2 Less than N/A Yes 2 x AF916A 17.3kVA [EC309
8kVA each 48A Three 60A, 4
Phase wire, 3 pole
Monitored
PDU
3 Less than N/A Yes 2 x AF916A 17.3kVA [EC309
5.75kVA each 48A Three 60A, 4
Phase wire, 3 pole
Monitored
PDU
4 Less than NA Yes 2 x AF9T6A 17.3kVA I[EC309
4.3kVA each 48A Three 60A, 4
Phase wire, 3 pole
Monitored
PDU
4 Less than N/A Yes 4 x AF536A 14.4kVA Hubbell
7kVA each 40A Three CS8364C 4
Phase wire, 3 pole
Monitored
PDU
International
1 Less than Yes N/A 2 x 252663- 7.3 kVA IEC309
7kVA each B33 32A 32A
Modular PDU
2 Up to Yes N/A 2 x 252663- 9.2kVA IEC309
4.5kVA each B34 40A 63A
Modular PDU
2 Less than N/A Yes 2 x AF513A 11kVA IEC309
5.5kVA each 16A 16A, 5
Three-phase wire, 4
Modular PDU pole
3 Up to 7kVA N/A Yes 2 X AF917A 22kVA IEC309
each 32A 32A,5
Three-phase wire, 4
Monitored pole
PDU
4 Less than N/A Yes 2 x AF917A 22kVA IEC309
5.5kVA each 32A 32A,5
Three-phase wire, 4
Monitored pole
PDU




Uninterruptible Power Supp' -~

Some data center operators may desire the

Uninferrupfib|e Power Systems (UPSs) o connected to a single-phase BladeSystem c7000 enclosure

help protect HP BladeSystem components
from power outages, brown outs, and
unstable voltage situations. HP UPS
systems provide protection from these and
many other potential power issues that
could cause data loss. The UPSs can also
initiate graceful shut downs of multiple
servers in the event of an extended power
loss.

For c7000 enclosures HP recommends the
HP R8000/3 and R12000/3 three-phase

UPS systems. Because the HP R8000/3 PFOeV;ZF
and R12000/3 UPS systems include the St &

HP UPS Management Module, a
dedicated management server is not
needed. The HP UPS Management Module
allows an HP three-phase UPS to be easily
and securely managed from a web
browser and to send alerts. The UPS
Management Module also supports
clustered UPS systems.

The R8000/3 UPS has one three-phase
input and one three-phase output designed
to go to either an 8.6kVA, 24A, three-
phase modular PDU to support a single-
phase BladeSystem enclosure (Figure 3) or
directly to one of the three-phase inputs on
a three-phase BladeSystem enclosure.
Figure 4 illustrates providing redundant
UPS support to a ¢7000 enclosure.

R8000/3 UPS

Figure 4. Two R8000/3 UPSs provide redundant
support to a three-phase BladeSystem c7000
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Alternately the R12000/3 has two three-phase outputs so it can be configured to support one or two
enclosures (Figure 5).

Figure 5. Sample configurations of R12000/3 UPSs to c7000 enclosures
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Table 2 lists supported power distribution configurations for single-phase ¢7000 enclosures. All HP
power protection and distribution products come standard with a 3-year warranty and are
automatically covered by Care Packs on HP Proliant servers and BladeSystem enclosures.

Table 2. Supported UPS configurations for HP BladeSystem <7000 Enclosures

Number of Single- or UPS Choice PDU required Maximum Plug required
enclosures three-phase power draw per  (suppied by
<7000 enclosure enclosure customer)
North America/Japan
1 Single R8000/3, 1 x AF512A 8kVA NEMA 121-30
#AFA3TA Three-phase
Modular PDU
2 Single R12000/3 2 x AF512A 6kVA IEC309 60A, 4
#AF429A Three-phase wire, 3 pole
Modular PDU
1 Three R12000/3 N/A >8kVA IEC309 60A, 4
#AF429A wire, 3 pole
2 Three R12000/3 N/A 6kVA IEC309 60A, 4
#AF429A wire, 3 pole
International
1 Single R8000/3, 1 x AF5T3A 8kVA IEC309 16A, 5
#AF432A Three-phase wire, 4 pole
Modular PDU
2 Single R12000/3 2 x AF513A 6kVA IEC309 32A, 5
#AF430A Three-phase wire, 4 pole
Modular PDU
1 Three R12000/3 N/A >8kVA IEC309 32A, 5
#AF430A wire, 4 pole
2 Three R12000/3 N/A 6kVA [EC309 32A, 5
#AF430A wire, 4 pole




For more information

For additional information, refer to the resources listed below.

Resource description Web address

White paper: “Increasing energy efficiency with http://h20000.www2.hp.com/bc/docs/support/Supp

modular HP three-phase power distribution” ortManual/c01173322/c01173322.pdf?jumpid=reg
R1002 USEN

HP Power Calculators http://h30099.www3.hp.com/configurator/calc/Powe

r%20Calculator%20Catalog.xls

HP UPS Sizing tool http://www.upssizer.com

Call to action

For additional assistance please send a detailed email to:

North and South America: Rackandpoweramericas@hp.com.

Europe, Mid-east, and Africa: Rackandpowersolutions@hp.com
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