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All attending members of the Co-location Group Power Sub-Working Group, agreed that the following definitions represented a list of all cost components that could go into co-location power tariff rates. It should be noted that the members did agree on the definitions of the specific elements, however the members did not agree that the costs of all the defined elements should be included in the power rates.

Definitions of Cost Components



A
Power Plant Specific Components

1
Commercial Power Capacity
Includes the AC main switchgear which is a disconnect switch that terminates the commercial feed(s) at point of building entry. In addition, utility companies may install transformers and/or switching cubicles (which provide a connection to an alternate sub-station).

2
Generator
A diesel engine and associated generator that produces electricity (usually 3-phase) to supply emergency building power. This item includes main diesel engine and generator, generator control panel, storage tank(s) and possibly a day tank (which holds a limited quantity of fuel at room temperature).

3
Rectifier
Converts AC power to DC. There are three types: ferroresonant, SCR (silicon-controlled rectifier), and switch-mode. Ferroresonant rectifiers are deemed by some to be generally more reliable, but SCR's and switch-mode rectifiers have higher average efficiencies across the load curve.

4
Batteries
Stores DC electrical energy. The two types used in telecom are wet cells and VRLA (valve-regulated lead acid). The latter requires less maintenance but the former has a much longer life. Many cells are strapped together in series to comprise a -48V battery string. Battery strings are connected in parallel to achieve the required capacity for the required reserve time. As a result, the weight is appreciable and structural requirements must be taken into account. Adequate ventilation is another requirement, particularly for wet cells.

5
Bus bars
Copper bars used as common termination points for cables or other bus bars. A charge bus collects the rectifier outputs and -48V cables from the battery string(s). A discharge bus collects the cables from the DC power board (or Battery Control Board). There is also a Battery Return bar and a ground bar associated with a DC power plant. Bus bars are also used as high capacity electrical conductors to distribute DC power throughout switching centers.

6
AC Cabinet
AC distribution cabinet housing fuses or more commonly, breakers. Similar to a fuse panel but rated for higher current and voltages (usually 3-phase)

7
AC Fuses and Circuit Breakers
Protective devices that sense an over-current condition and open the circuit to avoid overheating the cables/connectors or damaging the load equipment. Circuit breakers have an advantage over fuses in that they can be used again but are also more expensive.

8
Racking within Power Plant Area
Horizontal iron cable trays (resembling a ladder) suspended from the ceiling or supported by bays and/or stanchion poles and vertical iron ladders used to support power cables. Power cables are placed on the racking and usually secured with waxed cord stitching.

9
Cabling within Power Plant Area
Power cables connecting rectifiers, batteries, and power boards to the bus bars. This line item may also include cables used to deliver AC power to the rectifiers.

10
Capacity Monitoring Equipment
A device used in power plants to measure voltage and current drain. It is also common for such systems to be accessed remotely (for example, from a NOC or control centre). Although capacity monitoring equipment is integrated into new power  plants, it is necessary to add capacity monitoring equipment to older power plants in conjunction with upgrades if not so equipped.

11
Transfer Switch
An automatic transfer switch (ATS) is a connection point for the commercial AC input, generator input, and output to the building AC distribution. Upon sensing a loss of utility input, it will send a signal to start the generator. Once the generator is up to speed, the ATS transfers the building load to the generator supply. When power is restored, the ATS transfers the building load back to the commercial supply and shuts down the generator.

12
AC Power and Generator Alarms
All power devices such as generators, ATS', rectifiers, etc. provide alarm outputs under various failure conditions. These alarm outputs are wired to a sensing device that will trigger lights, bells, and/or alarm messages to the NOC. It is common for this sensing to be included in the functionality of a C.O. switch (eg. 0X10 card in Nortel DMS). Power plants not connected to such a CO switch would require these alarms.

13
Transformers for AC Power
The electrical utility distributes power throughout the grid at a high voltage (e.g. 250,000 volts and up) for economic reasons. This high voltage must be transformed down to lower voltage (600 volts or 120/208 volts) to be useable by consumers. This transformer function is part of the building service entrance, ITEM 1. If the building is to be served with 600 volts A.C., a further transformation is required from 600 to 120/208 volts to power lighting and minor equipment. This secondary transformation rarely affects the D.C. power system. Therefore, these costs are recovered entirely within the AC rates.

14
Site Refurbishment
The additional space occupied by power plant expansions needs to be clear of existing, but otherwise unsuitable facilities such as cables, lighting and ductwork, prior to installation of suitable power facilities. Site refurbishment refers to any activities associated with clearing an area prior to a power upgrade. Such activities are required in-frequently. 

15
Capitalized Engineering & Installation Time
Costs associated with engineering and installation of the building AC and DC power infrastructure. Only the pro-rated costs relating to DC power are included.

B
Building Support Facilities

16
HVAC Transformer
A transformer that converts the commercial AC supply to the correct voltage required for systems used in the heating, venting, and air conditioning (HVAC) of the building that may be required with the addition of co-location equipment.

17
HVAC Equipment
In a typical HVAC design, there are several air handlers inside the building which draw in ambient air and discharge conditioned air through ductwork and diffusers. Heated water or glycol from each air handler is pumped outside to condensers, dry coolers, or chillers to be cooled and pumped back inside. The specific types of HVAC equipment deployed varies and is determined based on building size, anticipated heat load, etc. For the purposes of the Power Costs study, HVAC equipment is related to meeting the heat load requirements of co-location equipment.

18
Floor Space for Power Area
Real estate in the power area required for all power equipment, including floor space that cannot be used due to structural requirements for batteries. This charge recovers costs of:

· emergency equipment within the power area

· area lighting within the power area

· housekeeping within the power area

· housekeeping and maintenance supplies within the power area

· building HVAC draw for common areas

· lighting draw for common areas

Emergency equipment represents fire suppression systems in central offices and are usually either pre-action water or gas such as Halon, FM, or Inergen. All systems require sensing (heat, smoke, manual pull-stations), control, and suppressant distribution (pipes and heads). A building may also have an annunciator board inside the main entrance showing the location of the triggering devices. A monitoring system or dialer ensures an emergency call reaches the fire department.

Area lighting represents fusing, distribution, and fixtures providing light to areas with power equipment.

Housekeeping of power/generator area involves removing garbage and keeping floors clean in the vicinity of power equipment.

Maintenance and housekeeping supplies for battery, rectifier and generator maintenance would include tools such as a multi-meter, thermometer, conductance tester, torque wrench, and/or hydrometer. For housekeeping - a broom, mop, pail, etc.

The floor space rate includes a contribution towards the power drawn by the building HVAC to cool and lighting systems to light the central office building.



C
Personnel Expense Items for Power Area

19
Routine Battery & Rectifier  Maintenance & Testing
Battery routines require quarterly minor inspections to check electrolyte levels, cell voltages, conductance, temperature and general battery condition and appearance etc. and an annual inspection (associated with one quarterly inspection) to torque all connections, record specific gravity of all cells etc. Electrolyte leaks are dealt with on an immediate basis.

Power routines require rectifier functionality and alarms to be checked quarterly.

20
Routine Generator Maintenance


Includes test running the generator on a regular basis and typical engine maintenance such as oil changes, checking battery electrolyte levels, radiator flushing, etc. [Note: For Bell, in addition to the normal annual diesel engine and generator routine maintenance procedures, the Department of Labour and CSA mandate that the diesel engine and generator equipment be run monthly with the building load connected for 1 hour and annually the equipment must be run for 4 hours with the generator loaded to its full name plate capacity.]

21
Network Monitoring
24x7 NOC or Control Centre staffing to monitor for power troubles and dispatch technicians when required.

D
Power Distribution Facilities


22
BDFB (Battery Distribution Fuse Bay)
A bay with an input bus (or two if A & B distribution is required) that is powered from primary fuses at the power board and distributes DC power to telecommunications equipment through secondary fuses or breakers.

23
Power Racking to BDFB
Power cable trays, ladders and supports running from DC power plant to BDFB and the power cable trays, ladders and supports, shared by multiple co-locators, running from the BDFB to the common co-location area to the extent that these costs are not recovered elsewhere, eg co-locator specific charges.

24
Bus Bar or Cabling to BDFB
Cables running from 1 or 2 fuses in the power board to the input bus(es) in the BDFB.

25
Capitalized Engineering & Installation Time
Costs associated with engineering and installation of DC distribution from the power plant to the BDFB serving the shared co-location area.

E
Power Provisioning to Co-location Area
(Co-locator specific, i.e. Non-shared)

26
Power Racking
Power cable trays, ladders and supports, as required, running from the shared power racking to the co-location room and all power racking within the co-location room to the extent that these costs are not recovered elsewhere, e.g. DC rate per fuse amp. 

27
Power Distribution Cables
Cables running from 1 or 2 fuses on the Power Plant or the BDFB to the co-location room.

28
DC Fuses and Circuit Breakers
Protection devices used on the Power Plant or the BDFB for the co-location power feed(s).

29
Lighting
Fixtures providing light within co-locate room.

30
AC Outlets
Receptacles used to provide 120V, AC power in the co-locate room.

31
AC Power Cables for Lighting and Outlets
Cables run from the nearest AC breaker panels (sometimes in conduit) to light fixtures and receptacles.

32
Capitalized Engineering & Installation Time
Costs associated with engineering and installation of the DC distribution from BDFB to co-locate room and the AC distribution and fixtures for lighting and outlets.

F
Power Consumption Arising From Co-located Equipment

33
Co-locator's -48VDC Equipment Draw
The DC power drawn from the power plant by equipment in the co-location room.

34
Rectifier Efficiency (90%)
Based on the DC current drawn in ITEM 33, there is a proportionate loss of electrical power due to rectifier inefficiency. In other words, the actual process of transforming, rectifying, and filtering the AC input itself consumes power. The efficiency depends on the type of rectifier and the percent load being subjected. SCR and switch-mode efficiencies are less dependant on the load than ferro's and are about 90% efficient; ferro's typically achieve such efficiencies when loaded to over 60% of capacity.

35
AC Power Draw
The AC power drawn from the AC outlets and lighting in the co-location room. Therefore, these costs are recovered entirely within the AC rates.

36
Cooling Plant Equipment Draw
The AC power consumed by HVAC equipment used to dissipate heat created directly and indirectly by co-location equipment. This is a summary item that is comprised of power consumed by the HVAC system to dissipate heat from the co-location equipment and rectifiers.

Equipment heat represents heat directly generated by co-location equipment.

Rectifier heat represents heat generated by the rectifiers providing power to the co-location.

Cooling plant heat represents heat generated by air handlers and other HVAC components located within the building. Since this heat is discharged directly into the atmosphere, no power is consumed for cooling and hence the cost of this item is zero.
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