BELL SERVICE PRACTICE Section 790-100-659 MP
SBC Local Exchange Carriers Issue C, December 1, 1999

Standby AC Plants

(and DC Generators)
1. Genera

1.1 This addendum is issued to change and/or supplement the information contained in
BR 790-100-659, Standby AC Plants.

1.2 The power engineer will use the appropriate forms in the Floor Space Planning Guide
M& P in determining when anew Standby AC Plant is required as well as the vehicle
to notify the floors space planner and the Corporate Real Estate (CRE) representative.

2. Determining Engine Requirements

2.1 Most central offices, and some remote terminals, are equipped with on-site, stationary,
standby AC plants. Additional sites may be provided a stationary, standby AC plant
when justified economically, or to meet regulatory or service requirements.

2.2 A review of central office or RT power requirementsis usually made at the sametime
as an addition of telephone equipment. Included in this review is an estimate of the
total Kilowatt (kW) demand for the office.

2.3 When an engine-alternator is already installed, the projected kW requirements for the
end of the power-engineering period (normally 2 years) must be checked against the
capacity of the engine. If the engineis capable of handling the projected load, no
action need be taken. Due to capital expense related to AC Generators, sufficient time
must be allowed to engineer, furnish, design and installation of the unit. To insure the
load does not exceed the design limitations of the existing generator, this power
planning may begin when the generator has reached 80% capacity.

2.4 1f an installation of an engineis warranted or if an existing engine is not adequate to
handle the projected load, the new engine-alternator should usually be sized to handle
requirements for an 8 to 10 year period. Dependent on floor space availability, an
existing engine may either be replaced with alarger engine or left in place and
paralleled with one or more new (same or different size) engines. Floor space
considerations may warrant the provision of alarger or smaller engine than that
required to handle the 8 to 10 year projected load.

2.5 The minimum load placed on an engine shall not be less than the stated value provided
by the manufacturer of that particular model. Artificial loading may be required to
accomplish thistask to avoid a wet stacking condition associated with generators that
are unable to be exercised at that minimum level.

2.6 A standby plant should be adequate to support the telephone equipment loads,
essential building loads, and special loads during a commercia power failure. In some

smaller offices, al building equipment may be supplied power from the standby plant.
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2.7 An engine-alternator must be sized to meet itsinrush (peak) AC load rather than its
connected (steady state) load. Thereisadelay in the starting of the engine-alternator
following commercial power outage. When the engine-alternator comes up to full
voltage al the plant rectifiers will be energized. They will carry the equipment load
and charge the batteries at the same time. The full output of al rectifiersincluding the
spare may be required depending on how deeply the batteries are discharged.

2.8 All new or replacement engine-alternators shall be sized to accommodate air
conditioning load. Air conditioning load may be placed on an existing engine-
alternator if sufficient capacity exists. Engine-Alternators are not replaced solely for
the purpose of adding the air conditioning chillers to the standby bus.

Changesin building loads (i.e., air conditioning chillers added to the standby bus) must
be reflected in the Building Electrical Data (BED) sheets, as well as the Power
Engineering Inventory records. Thistwo way information shall be conveyed by using
the Floor Space Assignment Form found in the Floor Space M& P Guideline by the
power equipment engineer and the appropriate CRE representative.

2.9 Dueto theinitia capital costs and maintenance expenses related to upkeep, turbine
driven generator sets are no longer recommended as replacement units.

3. Engine Start Equipment

3.1 Almost all diesel engine-alternator sets are arranged for electric start via a dedicated
string of engine start batteries. Some of the larger diesel engines use compressed air
for starting. All gas turbines are electric start.

3.2 Separate strings of start batteries shall be provided for each engine to insure start
reliability. Adequate, essential AC power must be available for the input requirements
of the start battery charger.

3.3 1f acompressed air starter is used, air reserve must be sufficient for a minimum of
four starts.

3.4 Design characteristics associated with start batteries differ from typical central office
type flooded batteries. Approved start batteries should be used when selecting the
appropriate product. Refer to BSP 790-100-658M P and the SBC approved product
for more information.

4. Automatic Start and Transfer

4.1 All new engines shall be equipped with automatic start and transfer capability.
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4.2 Existing manual start engines should be upgraded to automatic start and transfer as the
opportunity arises (i.e. engine replacement, or major office upgrade).

5. Fuel and Fud Systems

5.1 Diesdl fuel is consider the primary type of fuel to be used with all new or replacement
engine-alternators, with the exception of small DC generators.

6. Fuel Tank Sizing Factors

6.1 In general, anew tank shall be sized to supply enough fuel at three-quarters full for 72
hours continuous operation of the engine-alternator.

6.2 If a al possible, fuel reserve should be accommodated in a day tank and/or Above-
ground Storage Tank (AST), to avoid the expense of meeting local and federal codes
for buried fuel tanks.

6.3 The useful life of diesdl fuel is no more than 18 to 24 months, untreated. Oversizing a
fuel tank may result in additional maintenance expense for treating and cleaning fuel,
and cleaning of the fuel tank. Network Operations should be encouraged to routinely
run an engine a sufficient number of hours to turn the fuel over about once every two
years.

6.4 If calculated running time (based on demand load) should fall below 72 hours, tank
facilities should be upgraded using the following criteria:

A. If thelocation isin Bellcore Earthquake Zone 4, upgrade the tanks on a next
job basis.

B. Inal other locations with running time capability less than 24 hours, upgrade
on anext job basis.

C. Inadl other locations with running time between 24 and 54 hours, upgrade on a
next major power job basis.

6.5 Availability of fuel may alow smaler fudl reserve.

6.6 In some larger offices, a smaller reserve may be provided because of the limited space
available for fuel tanks.

6.7 If the tank being added is the last one that can be installed on the site, then the design
period should be the exhaust date of the building site.

7. Other Considerations - Standby AC Plants
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7.1 A diesal engine is water-cooled requiring aradiator. Two cooling arrangements are
avalable:
Engine mounted radiator
Remote radiator and circulation system

The engine mounted radiator is pressurized and requires no water piping to the set.
Standard radiators are provided with each set. When there is insufficient space
available for provision of an engine mounted radiator and the associated air duct, a
remote radiator may be provided.

7.2 Normally asingle engine is preferred for applications up to 2000 kW. Loca building
configurations may dictate the need for multiple engines. To parallel a second standby
AC engine-alternator with the one currently in service, additiona equipment must be
installed on the in-service set as follows:

Cross current compensation

kW/KVAR selector switch

KVAR or power factor meter

Synchronization lights (for manua synchronization)
Automatic synchronizer with controls and indicators.
Load sharing module (if required)

Reverse power relay.

7.3 Real Estate Management shall be consulted when selecting the location of any standby
enginesinstaled in an office. Thelocation is usually determined at the time a new
building or addition is planned. The floor space must be adequate to handle the
standby engine and its associated equipment. Where possible, the engine should be
located against a non-growth wall to avoid relocation when a building addition is
required. Calculations should also be made to insure the adequate availability of intake
air (both ventilation and combustion) and the adequate size and position of the exhaust
stack. Building codes now require that all engines be enclosed in afire wall because of
the potential fire hazard associated with the fuel.

7.4 Technical staff maintains BSP 790-100-658M P “ Standard Specification For Engine
Alternator Sets’ to be used by a power equipment engineer in preparing a Request for
Quotation. Please refer to technical staff for the most recent issue of this document.

8. Other Considerations - DC Generator Set

8.1 In 1997, the company approved the use of stationary standby DC generator sets for
backup power at facilities requiring a high level of power system reliability, but too
small to warrant the use of astandby AC plant. At thistime, the largest approved set
israted at 5.5 kW. Applicationsinclude:
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A. Critica RT dites.
B. Repester sites.
C. Smdl CDO's.

8.2 Theory of operation of the DC generator set is as follows:

The generator set controller assembly monitors the AC power into the facility, and
also the output voltage of the DC power plant. In the event of acommercial AC
power failure, or if the DC power voltage falls below a preset level, the generator
set will automatically operate to provide DC power. When the generator set ison
ling, it operatesin parallel with the DC power plant. When AC power is restored
and /or the DC power voltage returns to normal, the generator shuts down after an
interval of about fifteen minutes to recharge the starting battery and cool the
engine.

8.3 Use of a DC generator set provides unlimited backup during outages (to the limits of
the fuel supply). Having the stationary set at the site eliminates the problems of
dispatching a portable engine to a site during severe weather or widespread disaster,
and mitigates the problem of theft of portable AC unitsin disasters. Plant investment,
compared with a standby AC plant, is significantly reduced. DC loadsrequire a
smaller generator, there is no need for an automatic transfer switch, fuel storage and
delivery is much less complex, and installation costs less. Reduced battery and
rectifier requirements (see guidelines below) may of themselves nearly pay for the DC
generator set.

8.4 A DC generator shall normally be sized to carry the ultimate DC load of the site. If
the ultimate load will exceed 5.5 kW, it must be sufficient to carry the existing
connected |oad.

8.5 At siteswith a DC generator set, provide a minimum 3 hours battery reserve.

8.6 Because of the way the DC generator set operates, it eliminates the need for aworking
gpare rectifier. Thus, the number of rectifiers provided in the DC plant is based on the
connected |oad.

8.7 The fue of choice for DC generator setsis natura gas. If natural gasis not available,
the alternativeisLP gas. A minimum of 24 hours of fuel (LP gas) storage shall be
provided. The engineer shall work with the local fuel distributor, engine distributor,
and local municipality to determine the best storage arrangement for the site.

8.8 If aDC generator is being considered, consultation with the Right of Way (ROW)
group iscritical due to public acceptance and proximity to residential and business
developments. The ROW is usually the customer contact in negotiations and
obtaining the property.
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8.9 Although areliable dternative, the DC generator set does require regular maintenance,
including ail, filter, and spark plug replacement, cleaning, and start battery
replacement. It isrecommended that a yearly maintenance program be purchased from
the local engine distributor, until such time as enough of these units are deployed in a
geographica areato economicaly justify self-maintenance.

9. Standby AC Plant Engineering Responsibilities
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9.1 Considerable coordination is required between the power equipment engineer and the
Real Estate Management group when placing, upgrading or replacing a standby AC
power plant. The following chart lists the major items of coordination and the
responsible parties.

Item Responsible

REM Equipment
Engineer

Items to be tied to standby AC bus

XX

Determining load and sizing engines

Portable or stationary operation

Selection of engine starting equipment

XX |X]IX]|X

Location of engine and associated equi pment

Should fire wall be provided

Generator output voltage

Auto start and transfer

Ole|N|o| | W]DNF

Sizing air intake louvers and filters

=
©

Sizing exhaust flue or stack

XX |XIX]X

=
=

Sizing auxiliary venting equipment

=
N

Sizing exhaust louvers

[
w

Remote or engine mounted radiator

=
b

Size and type of fuel storage tank

XX XXX XXX XX X

[
o

Location of fuel tanks

=
o

Recondition and/or modify engine

17. House service cabinet termination for emergency
engine

X

X XIX[IX|X]|X

18. Make provisionsto meet the requirements of the
Emergency Portable Engine Connection Plan BSP 155-002-
900MP

X

18. Employing parallel operation of engines

XX

19. Fuel lines

20. Sound attenuation

XX |X]|X

21. Structural design

10. Minimum Standby AC Bus Connection (previously known as standby bus)

10.1 A standby plant should be adequate to support the telephone equipment loads,
essential building loads and specia |oads during a commercial power failure. In
some offices, al building equipment may be capable of being supplied AC power
from the standby plant.
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Included in the essential building load are those items which must remain
operative to ensure the safety of either the building or its occupants or to maintain
service. Ensure that all auxiliary equipment associated with and necessary for the
operation of the standby plants (oil coolers, exchange fans, fuel pumps, etc.) is
terminated on the essential bus of a Central Office. In order to determine present
end-of-power engineering period or future (such as 10 years) load requirements,
the total telephone equipment drains must be determined and converted to kW
requirements. The essential load must be determined and added to the telephone
equipment load, resulting in the total kW demand to be placed on the standby
engine-alternator in the event of a commercial power failure.

10.2 To limit the termination of equipment on the standby AC bus, we must first
define Essential and Protected |oads.

An essential load must operate during prolonged loss of commercia power and
must be connected to the standby AC system. It must be able to tolerate an
interruption on the order of 5 seconds or more. Typical interruption times range
from 10 to 90 seconds, for automatic standby systems, and extend to 15 minutes
or more, for manual systems.

A protected |load must operate during prolonged loss of commercial power and
can only tolerate minimal interruption times, which can range from afew
milliseconds to approximately 5 seconds. The allowable interruption time of the
AC protection equipment should be chosen to match the requirement of the load.
For example, a motor-driven inverter with a 5-second transfer time is sufficient
for equipment with marginal protection requirements. However, critical services
may require uninterrupted power. This may be provided by an inverter connected
to the battery plant or by a UPS. All protected loads should have long-term
backup (standby AC plant).
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10.3 The following equipment is considered a minimum reguirement of equipment
attached to the standby AC Bus:

ELEMENT Essential | Protected
Network elements (switch, transport, data, CLEC X
equipment, power alarm reporting devices, etc
Network Equipment work center (MAP, MCC, etc) X
used to interface network elements
Internal Telephone System supporting the Network X
Elements
Uninterrupted Power Supplies (UPS)
Air Compressors — dehydrators
Fuel pumps, battery chargers and other AC power
devices related to the standby generator
Air supply to the engines when forced air is needed
Furnace pumps (where used)
Sump pumps (where used)
Air supply to equipment floors with temperature
sensitive equipment
Cooling of areas occupied by revenue producing
equipment (including chilled air equipment and air
handlers)
Elevator - One per elevator bank in buildings over
three floors
Water pumps related to the fire protection system
Lighting in Equipment areas
Tower Lights (if applicable)
Outside perimeter gate opening devices and their
card readers
Exit lightyStairwell lights X
Electronic door access devices X
Fire protection reporting equipment X
Building automation control systems X
Exterior Security Lighting X

XX | X

XX |[X X

X

X

XXX [X
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