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4 Power Facilities – Battery/Rectifier (AC/DC)
4.1 General
This unit covers requirements for battery/rectifier systems utilized within telecommunications facilities.

All power equipment must conform to the National Electrical Code (NEC), American

National Standards Institute (ANSI) and Underwriters Laboratory (UL) standards
All DC power wire and cable is listed in Technical Publication 77385 sec. 9.4.  
AC wiring is contained in Technical Publication 77385 sec 1.4.

4.2 Rectifier Plants
A typical power distribution plant is shown in Figure4.2A-1.  See Technical Publication 77385 for specifics.
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FIGURE 4.1: POWER SYSTEM
The principle components of the power distribution plant are:

•
LOCAL AC POWER DISTRIBUTION which includes conduit, cabling, fasteners and protective equipment.

•
CHARGING EQUIPMENT consists of rectifiers and associated equipment to convert AC power to DC power at voltages suitable for Centurylink applications.
•
STORAGE BATTERIES provide a source of DC power to the equipment when AC is not present, until the AC can be restored. They also provide filtering of the rectifier output.

•
DISCHARGE BAYS contain the control and output circuits; including fuses and/or circuit breakers, shunts, meters, bus bars, alarm circuits and other equipment necessary for plant operation.

•
BATTERY DISTRIBUTION BOARD (BDB) is the primary power distribution within the rectifier plant.  It is powered directly from the batteries and rectifiers and contains the primary cable protection equipment and shunts. The BDB may also contain meters and alarms.

•
DISTRIBUTION EQUIPMENT is the primary protected power distribution to the equipment. Distribution equipment is powered from the BDB and includes Power Distribution Fuse Boards (PDFB), Battery Distribution Fuse Boards (BDFB), Area Bus Centers (ABC) and protective equipment. (The BDB and distribution equipment may be combined in small power plants.)

•
CONTROL VOLTAGE is the voltage used to operate alarm relays and control circuits in the power plant.  The voltage of the primary plant (48 volts, if available) will be the control voltage.
AC connections shall be of the crimp, exothermic weld, or other type that have completed the Centurylink product selection procedure. Bare wire setscrew type connectors are not acceptable for DC connections.

All DC power connections for both supply and return will utilize crimp type copper connections. Connectors for direct battery connections are defined in Section 2.2 of this unit.  Aluminum connectors will not be acceptable.  Power connectors will be configured as follows:

•
Within the supplier's equipment, power connections will be configured to meet the supplier's requirements.

•
Between the supplier's equipment in the bay and the top of the bay, connections will be one hole or two-hole crimp, depending on equipment design.

•
All connections to a battery return bus bar will be a two-hole crimp only. Exceptions to the “two-hole” requirement are allowed for battery return bus bars rated at 50amps or less.
All bus bars shall be 95 percent hard drawn copper. Aluminum or soft drawn copper is not acceptable.

Power wire shall be copper only.  (See Bellcore Technical Reference GR-347-CORE, "Generic Requirements for Central Office Power Wire".)

Armored power cable shall be no longer than 3 ft in length, except for vertical runs in manufacturer’s equipment, and shall never be run on a cable rack with switchboard or other power cable. .

All AC feeders in telecommunications equipment areas (including power rooms) will be enclosed in conduit. Insulation coated armored power cable will only be used in special applications where conduit is not practical.

Conduit [rigid or Electrical Metallic Tubing (EMT)] shall be acceptable if it is not installed on cable racks. If EMT is used, compression couplings and junction boxes shall be used; setscrew type couplings are not acceptable for 1-1/4” and smaller.  See grounding section Module 1, Chapter 5 for additional precautions relating to metallic conduit.

Primary DC power distribution cable shall be run on a separate exclusive cable rack, on a going forward basis in network facilities (Customer Premise, CEV’s etc are exempt from requiring dedicated power rack). Primary DC power distribution is defined as leads from the power plant to the BDFB. Secondary DC power distribution is defined as power from the BDFB to the equipment.

Cable temperature shall not exceed 115 degrees Fahrenheit  (115˚ F) in any horizontal cable rack.  In addition, there shall be no instance where an equipment surface temperature exceeds 115˚ F without a highly visible warning label.  Cable temperature in the vertical riser within the bay to the overhead rack may exceed 115˚ F.  However, if the cable temperature in any vertical riser within a bay exceeds 125˚ F, there will be a highly visible warning label.

See Technical Publication 77385 section 9.2 for specific requirements for independent feeds to Telecommunication Equipment Loads.

The minimum bending radius of ground conductors shall be 8 inches (12” is preferred). Details for ground conductors can be found in Module 1, Chapter 5 and in Centurylink Technical Publication 77355, "Grounding - Central Office and Remote Equipment Environment".
4.3 Charging Equipment (Rectifiers)
For Requirements on Charging Equipment (Rectifiers) see Technical Publication 77385.
Designations: When all the charging units in a plant operate in the same mode, (either sequential or parallel), each charging unit is designated G1, G2, G3, G4, . . . Gn.  When the charging units in a plant operate in a mixed mode, (some units charge sequentially and others use parallel charging), each unit in the sequential group is designated G1, G2, G3,... Gn, and each unit in the parallel group is designated G01, G02, G03, . . . G0n.
4.4 Batteries
For requirements on Batteries see Technical Publication 77385.
4.5 Engineering Guidelines
For engineering guidelines see Technical Publication 77385.
4.6 Alarms
For requirements on Alarms see Technical Publication 77385.
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