














With modern HD and Blade equipment having Figure 8
a variety of cable inputs, the default standard

at the rack power strip is typically IEC C19
receptacles. With few exceptions, if a IT
equipment manufacturer uses a special server
plug or cord, the equipment manufacturer will
supply a conversion cord to take the plug type to
an IEC C13 or IEC C19 depending on maximum
power draw. The following are two examples of
power distributed to racked equipment.

HP C-class Power offers three variations for the
power connection:

1. Single-phase IEC C19-C20 power
connection

2. Three-phase L15-30 power connection

3. Three-phase IEC309 5 pin 16A
connection

The example to the right represents the power
distribution scheme for three-phase power to the Power distributed to four HP C-class chassis.
rack power strip and single phase from the strip
to the IT equipment. The scenario has four HP

C-class Blade Chassis connected to two 80A Figure 9
three-phase rack power strips. In this scenario,
with one power supply failure on a chassis and

A or B feed down, the chassis still retains power - 4@;;\\ J
without tripping a power strip branch breaker. Liai I sl
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IBM BladeCenter chassis connect to rack power I ‘ A | E|1r
strips with four C19-C20 power cords when ~—

redundant power supplies are installed. The
chassis is divided into two power domains. Two
power supplies represent domain one and the
other two redundant power supplies represent
domain two. Domain one powers blades 1-6
and Domain two power blades 7-14. The power
supplies are load balancing and are capable of
providing up to 4000W DC power. g
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If there is a power related failure and a single ~—
2000W power supply is required to do all the
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work, then the BladeCenter management
module will manage the power. If the impacted
power domain is drawing more then 2000W,
then the clock speed will be slowed to manage
power below 2000W.
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Conclusion

Three-phase circuits are used in power
distribution systems to allow higher power
transmission for the same electric current,
require less copper for the same power
transmission, are safer due to lower voltages
transmitted over multiple phases and reduce the
need for panel hot work due to more available
power and multiple voltage options. Bringing
three-phase to the rack will;

« Lower material and installation costs

* Lower installation time with fewer whips
to pull

* Less wire under floor improves airflow
and reduces wiring confusion and
mistakes

»  Simplify load balancing by balancing
multiple devices across phases within
the rack. With significant variation
of load from rack to rack, it is almost
impossible to balance phases once you
leave the rack.

A three-phase system with a total 15 kW

load and a conductor current of 42 amps is
significantly less amperage than the 125 amps
required for a conductor of a single phase
system. A three-phase 100 foot 42 amp load
has a conductor weight of 20 Ibs. at a rough cost
of $70 USD versus a single-phase 100 foot 125
amp load with a weight of 96 Ibs. at a rough cost
of $330 USD. A three-phase system delivers
more power with smaller gauge conductors than
a single-phase system of the same amperage
with lower copper cost, fewer circuit breaker
pole positions for 208V loads, lower labor and
equipment to handle and manage lighter copper
and lower system voltage for a safer work
environment. Three-phase systems achieve
greater conductor efficiency and reduce safety
risks by breaking the total voltage into additional
parts and by powering multiple loads at these
lower voltages.
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Note 1: Since 1975, the U.S. National Electric Code does not specify coloring of phase conductors. It is common practice in
many regions to identify 120/208Y conductors as Black/Red/Blue. Local regulations may amend the N.E.C.

Note 2: The U.S. National Electric Code does not specify coloring of phase conductors. It is common practice in many
regions to identify 277/480Y conductors as Brown/Orange/Yellow. Local practice may amend the N.E.C. The US N.E.C. rule
517.160 (5) states these colors are to be used for isolated power systems in health care facilities. Color of conductors does
not identify voltage of a circuit, because there is no formal standard.
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