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ATTACHMENT B

Part 1

SCOPE OF WORK

PART 1: DETAILED SCOPE OF WORK – BASE LOAD DIESEL GENERATORS

These are the minimum specifications required by the ASPA. The ASPA will
consider any additional options offered that meets or exceeds the listed
specifications.

I. PROJECT OVERVIEW

The ASPA requires approximately 23MW of diesel generation to replace the
capacity lost at the Satala power plant from the September 29, 2009 tsunami
disaster.

The Satala power plant was constructed in 1962, and was retrofitted with new
walls and a new roof in 1997. On September 29, 2009, after a series of
earthquakes measured at 8.3 magnitude on the Richter scale, a tsunami wave
with a height of approximately 10 feet decimated the Satala power plant severely
damaging all operational generators; four 4.75MW Deutz base load generators,
one 2.5MW EMD generator, and one 1.5MW Caterpillar 3516 generator. The
switchgear, 34.5kV Tie-Line substation and auxiliary equipment were also
damaged. The ASPA with assistance from the US Federal Government (FEMA) is
funding a replacement power plant project to replace the decimated Satala
power plant.

II. PROPOSED GENERATORS SHALL BE ABLE TO OPERATE IN THE
FOLLOWING CLIMATIC CONDITIONS:

Ambient temperature ……………………………….. 90 Deg.  F. ( 32 Deg. C.)

Engine Air inlet temperature………………………... 105 Deg. F. (38 Deg. C.)

Relative Humidity……………………………………. 85%

Rainfall p.a. …………………………………………… 200” (5 m)

Climate………………………………………………… Tropical

New proposed generators and associated equipment must be designed for
operation in a tropical (high humidity) environment.

III. WATER CONDITIONS

Attachment K Table 1 provides analysis of the domestic water system source for
both plants. All water is pumped from underground aquifers. A chloride level of
water varies from 50 ppm to 220 ppm between wet and dry seasons respectively.

IV. GENERATORS

A. General. The generating units and associated equipment shall be new, skid
mounted, four-stroke, direct injection, compressed air started compression
ignition, turbocharged, charge air cooled and of industrial grade and allow
for ease of maintenance. The total capacity of the generators shall be
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approximately 23MW; each generator shall be of the same model. Each
individual generator output shall be in a range of approximately 4MW to
5MW; for example, four (4) each, 5MW generators or five (5) each, 4.0MW
generators. . (For example: If a 4MW m/c is selected as base load unit, then  it
requires 5 identical units which makes 20MW and the remaining 3 MW shall
be split into two each 1.5MW identical base load units to make up the total of
23MW.) For ease of logistics, the ASPA prefers as much as possible that
materials and equipment are manufactured and shipped from USA.

B. Other Engine Requirements:

 Speed: medium speed diesel engine
 Type: In-line cylinder or Vee
 Rotation – Flywheel End: Counter clockwise
 Electrical Output Rating (Range): 4.0 to 5.0 MW continuous
 Frequency 60 Hertz
 Power Factor 0.8
 Altitude 50 feet (15.25m)
 Ambient 104degree F (40deg.C)
 Engine Emergency Overload Rating: 110% (one hour)
 Compatible with the latest USEPA standards for land Diesel Fuel

(15ppm Ultra Low Sulfur Diesel – ULSD) and emission standards.
 Starting method: Compressed Air

C. Turbocharger. Generators shall be fitted with 1 or 2 exhaust gas driven
turbochargers of water cooled type. Turbos shall be of Asea Brown Boveri
(ABB) or equivalent manufacturer. The turbocharger gas inlet and outlet
casings shall be cooled.

D. Intercooling. Generators shall be fitted with charged air intercooler of
tubular construction; coolers shall be of air/water type.

E. Governing. ASPA prefers the Woodward UG 40 type governor. The existing
Deutz engines run with the same type governor.  Maintenance staffs are well
versed with the UG40D model. ASPA maintains a number of rotating spares
for all the generators in its fleet. Offerors can suggest better quality
alternatives and its advantages for consideration.

1. The governor and speed control shall be supplied from the engine control
Motor Control Center (MCC) supply source or the generators proposed
supply source for both the remote speed adjustments and the governor
shutdown module.

2. A manually operated emergency lever/handle shall be available to
shutdown the engine by closing the fuel pump rack assembly with little
difficulty. A failed governor shall not prevent the engine from shutting
down.

F. Barring Gear. Engine shall have barring facilities which shall be motorized
and electrically operated
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G. Crankcase Extraction. If required, engine shall be fitted with a crankcase
extraction fan and motor with filter discharge pipe to outside of the plant.

H. Access and Guards. All moving components shall be safely guarded. All
exposed shafts and shaft ends shall be guarded.  The generator shall be
supplied with access ladders, work platforms at top of engine and a walkway
with hand rails.  The hand rail must fit around the alternator and flywheel
end.

I. Provision for Oil Seepage. To prevent spillage or contamination of the
engine room floor from the engines, channeling of seepage oil, fuel and water
from each engine into storage tanks for later treatment or disposal is
required.

J. Pipeworks. All engine piping shall be color coded to ASPA specifications
and marked with flow direction where applicable. The preferred Flange pipe
connection in segments for Exhaust system, Lube oil, Jacket water and fuel.

1. ASPA preferred color in the following:

i Green – for Water

ii Brown – for Oil

iii Orange – for Fuel

iv Red – for Fire hydrants and fire suppression system

2. The Offeror should provide a cost per linear feet for the following:

i Exhaust system pipe

ii Lube oil and Jacket Water pipe

iii Fuel system pipe

3. Other Pipeworks fittings – the Offeror should provide all required
fittings, valves and gauges and must be flange type fittings and
installation.

V. COOLING SYSTEM

Based on the water analysis in Attachment K, Table 1, the Offeror shall advise if
treatment is required for coolant, and shall supply coolant and equipment for
automatic injection of treatment chemical into the coolant system. If chemical
treatment is required, Offeror shall also provide chemical analysis kits for the
maintenance of the chemical levels for the coolant. The treatment chemical shall be
environmentally friendly. Offeror shall provide movable work platforms and
lifting equipment for maintenance (e.g. replacement of motors)

A. Radiator. Single closed circuit cooling system using motor driven
horizontally mounted radiators. The radiator cores shall be hot solder
dipped with circular section tubes for easy rodding out. Frames, headers and
mounting beam columns shall be hot dipped galvanized after construction.
Radiator motors shall be single speed, temperature controlled and wound for
480 volts three-phase AC, 60 Hz supply.  Radiators shall be sized to allow for
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10% blockage, external and/ or internal, ambient temperatures of 40 Deg. C.
all year. Fan shall have fixed pitch blades with air blowing upwards.
Offerors are required to provide radiator systems that are highly efficient and
durable; able to withstand corrosive (tropical) environment.

B. Thermostat Valve. Shall fit at 140 Deg. F. (when opened) three way
thermostatic valve in the engine jacket water system to control the rate of
flow passing to the radiator in order to maintain temperature of water inlet to
the engine. During cold engine starting condition, the valve will direct water
back to the engine by-passing the cooling radiator.

C. Flow Indicator. Visual flow indicator / analogue Pressure gauges shall fit in
the outlet pipes. Offerors can recommend other means.

D. Jacket Water Pump. Shall be fit with a 480 Volt AC, 60HZ electric motor
driven, self-priming, remote mount water pump designed for continuous
water circulation operation.

E. Expansion Tank. Shall include a pressurized expansion tank installed on the
engine and mounted separately. The tank shall be fitted with the following
features: water level indicator site glass, air vent, pressure regulating cap,
and ball operated shut off valve for inlet pipe of make up water, overflow
and low level alarm. All plumbing to and from the expansion tank shall be
black steel pipes.

F. Radiator Pipework. The Offeror shall use sufficient lengths of water jacket
piping with valves and fittings to form a closed circuit between engine
terminals and radiators. The system shall use black steel pipe with expansion
joints at pipes inlet and outlet of the radiators and at the engine. The distance
between the engine and the location of the radiator has to be mentioned as
per the site location and ‘unit per length price of the piping materials’ which
includes the required valves, elbows , flanges etc shall be listed in the
submittal table. All materials shall meet high quality industrial standards.

G. Pipes installed underground shall be properly protected from corrosion. E.g.
DENSO rust inhibitor tapes or equivalent material.

H. Temperature Gauges. Fit gauges at (minimum requirements):

 Water in and out of engine

 Water in and out of oil cooler

 Water in and out of radiators

 Gauges to read in Fahrenheit and Celsius temperature, Deg. F &
Deg. C.

 Gauges to be fitted with thermal wells.

VI. LUBRICATING OIL SYSTEM

A. General. The engine-driven pump shall draw oil from the bottom of the
sump, through a perforated suction strainer, and pass it to an oil cooler, filter,
pump and thermostatically operated bypass valve. A relief valve shall be
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fitted across the flow and return pipes of the engine driven lubricating oil
pump, and a regulating valve controlling the pressure of oil entering the
engine. Offeror may also offer Equivalent or Better lubricating system.

B. Type of Oil. The Offerors shall specify the compatible types of lube oils
suitable for the propose engines and its oil specifications.

C. Oil Centrifugal. As each engine manufacturer has different requirements for
lube oil purification depending on the type of fuel used, each Offeror is
required to submit  an oil centrifugal system if it is required for the proposed
engines. If oil purification is required, Offeror shall provide the quantity of
oil centrifugal machines required (E.g. one centrifugal machine alternating oil
purification for two engines).

D. Oil Filters. The lubricating oil filter shall be duplex type with change over
valves to permit removal and cleaning of one element while engine is still
running. ASPA requires differential pressure gauges with alarm on
lubricating oil filters. The filter median shall have a capacity sufficient to
ensure at least one or more weeks operation at full load between cleaning. If
replaceable filter elements are used, filter median shall have sufficient
capacity to ensure at least 1000 hours or more of operation at full load
between filter changes. An approved magnetic metal detector to trap any
metallic debris and wired to the generator alarm system is recommended. A
thermostatic valve shall be fitted to maintain required temperature of oil
entering engine and to facilitate rapid warming up of lubricating oil during
engine start up. Offeror may recommend other equivalent or better method
of oil filtering.

E. Thermostatic Valve. A three way thermostatic valve in the lubricating oil
system pipework is required in order to control the rate of flow passing to the
lubricating oil cooling equipment. This will in turn maintain temperature of
oil going into the engines. The valve shall regulate the flow of oil through the
lubricating oil cooling system equipment in order to maintain the optimum
engine inlet temperature. During cold engine starting conditions the valve
shall divert oil back to the engine, bypassing the lubricating oil cooling
equipment.

F. Cooling Module. A modular arrangement of following equipment on
suitable base, with interconnecting pipework and valves is preferred for the
equipment within the boundaries of the module: prime pump, oil filter,
thermostatic valve, radiators, etc. Include differential pressure gauges on oil
inlet and outlet of the cooler to monitor blockage. The distance between the
engine and the location of the cooling module  has to be mentioned as per the
site location and ‘unit per length price of the piping materials’ which includes
the required valves, elbows , flanges etc shall be listed in the submittals.

VII. EXHAUST SYSTEM

Exhaust system shall be in compliance with latest US EPA air emission
standards.
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A. General. Offeror shall provide a complete exhaust system that includes
pipework, transition pieces, turbocharger, silencer, stack pipe and terminal
flanges, expansion bellow sections, bends, fittings, and thermal lagging. All
lagging must be asbestos free. All pipes shall be black steel.

B. Exhaust Silencer. Offeror shall supply an externally mounted residential
snubber type silencer with perforated tube with snubber chambers of mild
steel welded construction forming a cylindrical vessel with welded top and
bottom plates. The silencer shall be vertically mounted and suitably arranged
for pipework entry from the engine exhaust system. Silencers must be
designed for use in a corrosive (tropical) environment.

The silencers shall be of the Optimum Performance type in order to provide a
significant reduction in noise levels to not more than 60 decibels measured at
the plant boundaries as the generating unit will be located adjacent to
residential areas. The exhaust system outlet tailpipe shall be arranged such
that exhaust gases are discharged vertically upwards clear of reflective
surfaces.

C. Exhaust Pipework. Offeror shall allow for sufficient lengths of pipes
between the engine exhaust silencer stack and the engine. All pipework
inside the building must be lagged with insulation material suitable for
temperatures in excess of 85 Deg C. Lagging material shall be preformed or
cut to shape to provide an even insulation thickness over the complete pipe.
All expansion joints, flanges and transition ducts shall also be insulated.
Straps or wires used to properly strap the insulation material to the pipework
must be stainless steel. All exhaust pipework must be adequately supported.

D. Expansion Bellows. Use heavy duty expansion bellows and fittings to cater
for thermal expansion in the exhaust ducting system up to the silencer stack.

E. Exhaust Stack.  The Offeror shall submit the support structure and foot print
required for the exhaust stack in compliance with emission standards.

VIII. CHARGE AIR AND INDUCTION SYSTEM

A. General. Air drawing from the atmosphere shall be pressurized by a
turbocharger, cooled and supplied to the engine cylinder head air inlet
valves. The turbocharger shall comprise of an axial flow exhaust gas driven
turbine driving a centrifugal air compressor. The turbocharger shall draw air
via a filter and noise silencers through a pipework system. Offeror must
investigate to draw air from the coolest part inside or outside of the plant.
The engines shall be provided with the following equipment:

B. Air Filter. ASPA is currently using the following type of Air Filtering:
Automatic self-cleaning air filter. The air filter unit consist of progressive
density filter media panels suspended from both ends using continuous
roller chains forming a double traveling curtain and at all times present the
same panel face or filter media to the incoming airstream. It employs a
cleaning method that washes the entrained dirt from each individual panel
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from soaking in an oil tray/pan. Method is automatically controlled. Offeror
may suggest an easier system or equivalent or better.

C. Noise Silencer. Supply a charge air induction system noise silencer,
positioned in the induction air ducting arrangement between the intake filter
and engine turbocharger compressor inlet terminal.

D. Pipework. Induction air pipework shall include bends, transition piece and
rubber interconnecting sleeves, to interconnect the intake filter, silencer and
engine turbocharger. Offeror shall adequately support the charge air system
filter, silencer, and pipework. Pipework shall be flanged jointed.

IX. FUEL SYSTEM

A. General. The new engines will use ULSD fuel according to the latest USEPA
standards for land diesel fuel (15ppm sulfur content). Fuel is delivered to
the power plant by a tanker truck and will be stored in two main bulk storage
tanks. Fuel oil shall be filtered through a 5-micron secondary filter or better
before the fuel booster pumps.

B. The Fuel Transfer System shall be automatic with option for manual control.
The fuel system shall also include provisions for redundancy. Offeror shall
propose the most effective means of fuel transfer - individual day tank per
engine or central fueling tanks, but shall include monitoring of fuel
consumption per generator for either option. Fuel tanks shall have all
standard UL listed accessories (e.g. water drainage, level indication, etc.)

Offeror shall supply and install a pressurizing pump in the fuel pipeline for
the engines with the pressurizing valve to maintain a suitable pressure in the
system. Excess fuel from the engines shall be returned to the fuel tanks.

Offeror shall provide a back up system to supply fuel into the engines in case
the pressurizing pump fails. Offeror shall install a +/-0.2% accuracy or better
fuel meters for the fuel supply/send line to the engine, and another for the
return line from the engine.

Offeror shall propose remote monitoring for fuel metering. Offeror shall
provide this feature as a proposal for SCADA monitoring to better facilitate
production management and efficiency of operation.

C. Pipework. Use only black steel schedule 40 pipe and brass fittings for the
entire fuel system installation. Pipework material shall conform to BS. 1387
(heavy) or equivalent standard. Connections shall be by slip on or welded
flanges.

D. For individual Day Tank Fuel System, the following minimum
requirements shall apply:

1. Fuel System Tanks. Tanks shall include but not be limited to the
following features:

 Level indication
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 Manhole with cover and vent (manhole shall be adequately sized
and have provision for ventilation to allow easy access for
maintenance)

 Available Low level alarm

 High/Overflow alarm

 Float valve

 Outlet connection

 Overflow connection

 Drain and return pipes

 Ball valve assembly

 Vent with gauze flame trap

 High and low level switches to operate the fuel transfer pump
feeding the tank

 Mild steel flanges for unused pads

2. The tank shall be finished externally with suitable rust protection paint
and internally oiled.

3. Tank shall have 3 alarm levels for annunciator and audible alarm:

 Tank level Hi,

 Tank level Lo

 Tank Empty

4. Pump control switching shall be:

 Tank level low start pump

 Tank level high stop pump

The Offeror may consider the two functions to be monitored separately.

5. Fuel delivery. Fuel delivery to the tank shall be with an automatically
(level ) controlled  motorized pump of selected specification to handle
150% delivery pressure with back up should the first pump fail.
Switching between running and standby in the event of a pump failure
shall be automatic. Manual operation of either or both pumps shall be
available.

6. Fuel Overflow Tank. If necessary, include a collector (overflow) tank
adjacent to the engine and provide with changeover cocks and operative
cylinder for diverting fuel into the overflow tank should an overspeed
event occurs. The overflow tank system shall be equipped with a high
level alarm to be indicated from the local engine control panel.

7. Fuel Pump. The fuel pressurizing pump shall be provided and rated to
ensure adequate flow to the engine.
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i. The pump shall be of the positive displacement gear type,
horizontally mounted to provide a non-pulsating flow with self-
priming high suction life capacity.

ii. The pump will be driven via a flexible coupling by a totally enclosed
fan cooled electric motor (480 AC, 60HZ power) or driven off the
engine. Include a manual fuel priming pump.

iii. Offeror shall provide alarm indication at the engine bay and control
room for high/overflow detection and any fuel pump failure.

E. Filter. Minimum requirement of  5-micron duplex fuel filter with a manually
operated changeover valve, allowing filter element replacement with the
engine running, must be supplied and installed for each engine. Offeror can
recommend equivalent or better filter system to best suit the proposed engine

X. STARTING AIR SYSTEM

A. General Minimum Requirements. Diesel engines shall be air started. Offeror
must supply and install all the necessary pipework, air valves, control air
pneumatic system, distributor pipes to each cylinder, starting air master
valve, etc. The sequence of air release and controls for the pneumatics system
shall be part of the control start and stop logic and system function.

B. Air Compressor. Offeror must supply and install motor driven air
compressors and air receivers suitable for starting the engines. Included in
the scope of supply are controls, protective devices, motor starters, valves
and pipework to connect the air compressors to air receivers. Compressors
shall be automatically controlled by a pressure controller in order to maintain
pressure in the air receivers. Anunnciator alarms shall be available to indicate
low pressure at the start air receiver tank.

Offeror shall provide fusible plug to protect against high receiver casing
temperature, pressure relief valve, and provide access for cleaning, drain
valve, charging, discharging valve and pressure gauges.

Each air compressor will be part of the common station compressed air
system, which supplies starting air to other engine air receivers through the
common air line.

C. Starting Air Pipework. Offeror shall install new pipework, valves, etc. from
the receivers to the engines with required instruments with protection.

XI. ENGINE MONITORING/INSTRUMENTATION

A. General: The ASPA requires the iFix SCADA platform for monitoring the
generation system. Offeror shall include SCADA control and monitoring
system, events recorder logging with historical archiving inside the central
control room with remote option of an additional data back up

Instrumentation panel shall be located locally for easy access and
convenience. The following minimum standard engine room instrumentation
shall be provided and mounted locally and the reading shall be available
through SCADA:
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B. Lube oil system

 Oil filter inlet pressure

 Oil filter outlet pressure or a combination of a differential pressure
monitoring arrangement, with alarm

 Sump oil level dipstick, and electrical warning for low and high level
alarm where applicable

 Lube oil (from engine) outlet temperature

 Lube oil (to engine) inlet temperature

 Engine oil pressure

 Return oil temperature (from engine gallery to main lube oil sump)

 Metal in oil detector alarm

 As additional option: Detector/Sensor for failed con-rod bearings.
Offeror shall provide separate costing for con-rod failure detection
system.

C. Fuel System

 Filter inlet and outlet pressure or differential pressure

 Daily service tank levels

 Fuel meters shall be fitted in engine fuel supply line and return line.
The meters shall be able to read in mass (Kg) and volume (US gallons)
with an accuracy of  0.2% or better preferably coriolis type meters.
Fuel meters shall be able to display real time readings as well as
cumulative readings with remote monitoring capabilities

D. Starting Air System

 Control air pressure

 Air receiver pressure

 Pressure alarms

E. Charge Air System

 Delta pressure switch, indication, and alarm to monitor inlet and
outlet of air

 Intercooler inlet air temperature

 Charged air temperature

 Airbox or boost pressure (both banks on a Vee configuration)

F. Exhaust System

 Exhaust temperatures of each cylinder, a digital readout pyrometer to
include before and after the turbo(s)

 Exhaust temperature reading before and after the turbo charger
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 Exhaust stack, silencer and pipe work

 All exhaust piping materials shall be insulated

 Stack temperatures

G. Jacket Water System

 Engine outlet temperature

 Engine inlet temperature

 Outlet flow indicator

 Jacket water pump inlet pressure

 Jacket water pump discharge pressure

 Temperature of water into radiators

 Temperature of water out of radiators

 Expansion water tank level indicator

 Temperature of water into oil cooler

 Temperature of water out of oil cooler

Note: Temperature gauges shall read in degrees Celsius and Fahrenheit. Pressure
gauges shall be dual calibrated in lbs per square inch and bars. All gauges shall
be heavy duty industrial types that are durable and less susceptible to engine
vibration and high temperatures. All instrument tubing shall be fitted with flexes
to prevent breakages due to vibration. The ASPA requires Offeror to provide dial
gauges and analogue gauges as back up to digital readout instruments/meters on
control panel.

XII. ENGINE CONTROLS

The engine control panel shall contain all necessary control devices to control and
protect the engine and its auxiliaries. It shall be conveniently and practically
located inside the power plant in a suitable location close or next to the engine. The
panel construction and fixtures shall satisfy at least NEMA 4 (dust proof and
partially sprinkled water proof). The engine control panel and control system shall
be supplied from a dedicated DC supply system.

Relay logic controls using robust industrial type relays are preferred.
Programmable logic controllers may be offered.

The engine control panel shall incorporate at least the following features:

 Control power supply isolation switch where necessary

 The engine main controller module shall have its own dedicated
power supply circuit, including main circuit breaker

 Audible and visual alarm system with monitored fault indication,
alarm acknowledge and alarm reset controls

 Local governor controls. These shall interlock with the remote
governor controls in the main control room; enabled, only when
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engine runs, but lock out when generator is ready for synchronizing
at the generator control panel inside the central control room

 Local start and stop controls. Start control will have added protection
measures to avoid accidental starting of the engine.

 Remote shutdown from the generator protection system

 Engine operating parameter instruments. Digital displays are
preferred

 Lamp test function

 Alarm test function

 Manual/Auto auxiliaries control

 Emergency stop. Pushed in to trip and pulled out to reset. A cover
guard shall be provided to avoid accidental tripping

 Engine run hour meter

 Tachometer

 Digital exhaust pyrometer

 Individual annunciation of all alarms and shutdowns. See
Attachment K Table 3 for the required minimum Alarms and
Shutdown functions

XIII. ALTERNATOR
A. General. The alternator shall be direct driven and wound for operation at

13.2 kV, 60 Hz, 3 phase 4-wire wye connected, two bearing couple fan-
ventilated, and screen protected dip proof and shall operate in parallel with
other existing generators on the ASPA grid system (Tafuna Power Plant).
Alternator Terminal Box, Instrumentation Transformers, sensors, etc., shall
be conveniently located and accessible for routine maintenance and checks.
The alternator and engine coupling shall be flexible.

B. Ratings. The alternator stators shall be designed to operate on the ASPA 13.2
kV distribution system. It is to be insulated for a 140 Deg. C. at 40C ambient
temperature and must be rated to carry the full load output of the engine at
0.8 power factor without exceeding an 80 Deg. C. temperature rise by
resistance.

The alternator is to be designed to operate at 110% of the engine rating at 0.8
power factor for 1 hour in any 24 hour period. Offeror may exceed above
requirements.

C. Excitation. Alternators with direct driven brushless exciters and rotating
diodes are preferred. The excitation system shall be supplied with suitable
manual and automatic voltage regulating devices.

D. Cooling. A self ventilated, filtered air cooling system is preferred. Offerors
are required to specify what type of cooling is used and what type of filters
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(if any) are to be used. Air filters must be of the reusable type (after cleaning),
and easily removable for maintenance.

E. Bearings. Offerors must include with their proposal details of the bearing(s)
to be used. These shall include details of insulated bushings and types of
lubrication. (Preferably part of the lube oil cooled bearings.)

F. Heaters. The alternators are to be fitted with anti-condensation heaters rated
for 120 Volts AC. The heaters are to be supplied with automatic controls to
turn the heaters off either when the high voltage circuit breaker is closed or
when the engine has oil pressure. The heaters are to be rated to maintain the
coils of the alternator automatically at a temperature of not less than 2 Deg.
C. above the ambient temperature.

G. Stator and Bearing Temperature Devices. The alternator windings and
bearings shall be fitted with stator and bearing temperature detectors.
Monitoring sensors may be of the PT100 or equivalent RTD’s. A suitable
relay and indicator must be provided with the detectors for all stator
windings and alternator bearings. The relays shall be fitted with alarm and
trip contacts while the indicator shall have a digital temperature display.

H. Grounding. Grounding of the alternator star point is required. Offerors are
to include in their offer suitable neutral earthing resistor or reactor to limit
fault current for adequate protection.

I. Surge Protection. Offerors are required to provide durable surge protection
devices with the alternator. These devices shall be conveniently located and
accessible for routine maintenance and checks

J. Differential Protection. Provisions shall be made for alternator differential
protection current transformers. Offerors are to supply a separate panel if it is
necessary. A set of matched current transformers for the differential
protection are to be provided.

K. Main High Voltage (HV) Cable Terminal Box.  The main alternator HV
terminal box shall be secured against arc blasts, dust, water and generator
vibration; while having easy accessibility for maintenance checks (e.g. hinged
spring lock or similar secured cover).

XIV. Cables.

A. Offeror shall label all cabling with durable labels, easily readable to and from
destination, and provide three (3) copies of cable connection schedule to the
ASPA.

B. Offerors shall supply and install all HV power, low voltage power and
control cables. Single phase, XLPE insulated, copper screen taped cables are
preferred for the HV power cables. Offerors are to include for all terminals,
lugs, stress kits etc., to make a complete installation.

C. All low voltage power and control cables are to have double insulation and
shall be properly run on trays, trenches or conduits where applicable for
protection from the elements and possible damage. Sensitive parameters
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must be wired using armored screened cables to respective industrial
standard size. Where cables could be exposed to oil, fuel or cleaning fluids
they shall be adequately protected from deterioration from such liquid.

D. All low voltage power and control cables shall have a minimum voltage
rating of 600/1000V.  All cable conductors shall be flexible copper.

XV. MOTOR VOLTAGES AND MOTOR CONTROL CENTERS (MCC)

A. Offerors are requested to advise the capacity of the total load of all
accessories motors and MCC driven equipment with the proposal.

B. Motor Control Centers. Offerors must supply suitable motor control centers
for all auxiliary loads. The motor control centers shall contain all isolators,
circuit breakers, contactors, motor overload protective devices and other
devices necessary to control and protect the auxiliaries. The motor control
centers are to be constructed to NEMA 4. Each motor starter module is to be
located into a separate cell. Each cell is to be protected from adjacent cells to
prevent the spread of fire etc.  MCC panel shall have at least two spare
cubicles available with the same control gears. The control gears in each
cell/cubicle shall have easy mechanism for removal (rack in / out). The MCC
panels are designed with latest industrial standards while the components
are selected to minimize power consumptions, durable and ease of
maintenance.

All control circuits for auxiliary motor starters are not to exceed 120V AC. All
circuits including control supply shall be protected by circuit breakers of
appropriate ratings in each cell. Overload protections shall also be used as
per the standard rating of the motors. Each essential circuit must have
annunciation alarm contact wired to the generator control panels to warn of:

1. Auxiliary item tripping

2. Essential pump or fan not running while engine is in operation

3. Essential pump or fan tripped due to short circuit and or overload

4. Loss of control Voltage/Circuit

Each motor control cubicle shall have off, on, and trip LED type indicators for
easy identification with green, red, and amber color respectively.  All engine
essential auxiliary services must be equipped with automatic start function to
start it when the generator is started and remain running while generator is
running.  Manual starting of auxiliaries must also be provided and be
available regardless of the generator status.

C. Spares. Offerors shall detail the spares that they propose to provide. Spares
shall be packed in well labeled moisture proof containers suitable for long
periods of storage in a hot humid tropical environment.

XVI. TEST AND MAINTENANCE EQUIPMENT

Offerors shall provide for all special tools and equipment for the testing and
maintenance of the equipment supplied. This shall include the following:
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 Special slings, lifting beams, lifting lugs, jacking screw, eye bolts, etc.
required for erection and maintenance of mechanical & electrical
equipment parts.

 Lifting lugs, jacking screws, packing shims and the like.

 All standard gasket material, sealing rings and packing shims and the
like.

 Any and All standard and special tools required for normal and
scheduled maintenance for each generator provided both Mechanical and
Electrical.

 Any special test equipment necessary for commissioning, testing and
maintenance for both Mechanical and Electrical.

Offeror shall provide the ASPA technicians with required training and test
equipment for calibration and testing of all generator sensors.

XVII. DRAWINGS

Offeror shall provide their RFP with drawings showing their proposal. The
drawings must include a general arrangement showing the location of the engine,
alternator, exhaust, air filter, all auxiliaries and the radiators as positioned in the
proposed Satala power plant. The general arrangement drawings must include
outline and all limiting dimensions and show the position of the engine control
panel.

XVIII. OPERATION AND MAINTENANCE MANUAL

Prior to final acceptance the, the successful Offeror must provide ASPA with four
(4) electronic and bound copies of the “Operation and Maintenance Manual” for
each Generator. Electronic copies shall be provided in CD media, and flash drives.

The manuals shall contain all manufacturers instruction booklets of all equipment
used on the generators. The manuals shall also contain all the written information
necessary to successfully operate and maintain the proposed generators. The
language of the manual shall be English and it shall be clearly indexed.

The operations section must have concise instructions on how to operate the
generator units including lists of all parameters such as temperatures, pressures,
currents and voltages considered normal. It must also list possible operational
malfunctions with in depth instructions on fault-finding and corrections.

The maintenance section shall make recommendations for programmed
maintenance set out in operating hours run. It shall also include schedule of all
lubricants and equivalent. Confirm suitability of the lube oil suggested by ASPA.
The maintenance section shall include wear limits and instructions for the
replacement or repair of all wearing parts.

Offeror shall provide a maintenance schedule software program that will
automatically monitor the maintenance schedule for the proposed generators and
provide data and information on required parts, materials and tools required per
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maintenance task. Offeror shall also provide Electronic Copies of all Manuals and
Schematics.

XIX. SERVICE & TRAINING CONTRACT

In addition to the warranty, the ASPA may purchase a 12-month service and
training contract with the Offeror from the time that the ASPA accepts the
generating units and all associated equipment after installation, load testing and
commissioning. This contract requires the Offeror to provide at least one (1)
technician or engineer on island for the entire contract period to train, service,
maintain and do any warranty repairs if required on the generators.  The
technician will also perform in depth on the job training for operation and
maintenance of the ASPA’s operators, electricians and mechanics on the new
generators and related equipment and switchgear. Offeror shall also propose as a
separate cost for the routine maintenance and overhaul of each generator. A
proposal for the service contract is to be included in the Offeror’s RFP.

XX. FACTORY TESTING

A. The Offeror prior to delivering the Generator equipment to site in American
Samoa, shall invite the ASPA to a test program to adequately demonstrate
the offered units’ specified capabilities and to verify that the minimum
specifications could be achieved with the units offered

B. The Offeror shall provide a clear timeline schedule of when this can be done
in the proposal. A cost proposal shall be provided for the factory witness and
verifications tests.

C. Further the schedule must include the following tests schedule as a minimum
requirement.
1. Measurement of the cold resistance of the electrical windings.
2. Verification of test results from Alternator manufacturer for the alternator

open circuit and short circuit characteristics.
3. A cold crankshaft deflection of the engine (if required).
4. Pre‐starting and start‐up procedures, alarm and shutdown tests,

synchronizing tests and engine compression tests.
5. The successful Offeror will tests to the following requirements:

i 0.5 hour at 50% rated full load
ii 0.5 hour at 75% rated full load
iii 0.5 hour at 85% rated full load
iv 1.0 hour at 100% rated full load
v 1.0 hour at 110% rated load

D. Offeror may also propose alternate acceptable test schedule for the ASPA’s
review and approval two weeks before the tests are to take place. Please see
Milestones section x, for the ASPA schedule time line target dates.

E. At the above listed loads, all the engine and alternator parameters in the local
instrumentation and those in the remote engine control panel if different
shall be documented. The ASPA reserves the right to request the SCADA
system to be tested as part of the factory tests to ensure compliance with the
requirements of this RFP.
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F. In addition, the specific fuel consumption and the specific lubricating oil
consumption shall be calculated, measured and compared with published
values. The metering data for all necessary parameters recorded for the
calculations and measurements shall be shown in a table form for inspection
and verifications.

G. The ASPA reserves the right to request all generators to be tested to ensure
compliance with the submitted machine specifications and operating data.
Sample Table of test results

H. The successful Offeror shall demonstrate at the installation site the ability of
the generator units to operate 110% for 1.0 hours immediately after 8 Hour
full load operation.

I. The ASPA reserves the right to request all generators to undertake the 110%
load test.

J. The ASPA power plant operations are mandated by local and federal laws to
be in compliance with Emissions USEPA and other Federal laws and
Regulations. The ASPA therefore requires emissions certifications for all units
to be made available for inspections during the Factory test and inspections
visit. The Emissions certificates shall be presented with the plan proposal for
the installation.

XXI. MINIMUM GUARANTEED PERFORMANCES

Offerors must submit with their bids the minimum guarantee performances of
their offered generator units, for the following parameters:

A. Fuel efficiency in gross kWh produced per US gallon of specified diesel fuel
consumed at ambient temperature. Gross kWh shall be measured at the
generator switchgear Watt-hour meter.

B. Average generator output (in kW) per month. This will be calculated by
dividing the gross kWh produced by the total hours that the generator is on
line.

C. Total parasitic load (kW) of each generator (auxiliaries to include radiator
fans, oil pumps, fuel pumps, water pumps, etc.).

D. Net fuel efficiency per US gallon of fuel consumed.

E. Oil consumption as per manufacturer’s specified engine data in US gallons.
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F. Routine preventive maintenance (PM) schedules and operating hours
between major overhauls. List parts and cost of parts required for each PM
service and major overhaul (costs, and labor requirements for each service in
terms of man-hours).

G. Operating temperatures and pressures of all parameters at maximum
continuous output, and operation in various output range (e.g. 75%, 85%,
90% of full load).

H. Engine component wear rates.

I. Estimated unit reliability calculated as a percentage of actual hours that the
generator is available over total hours per month.

XXII. ENGINE HEAT RECOVERY GENERATION

A. The Offeror shall propose heat recovery system of additional power
generation either from exhaust heat or jacket water which ever give more
efficient and economical in operational perspective in the proposed engine. A
combination of jacket water and Exhaust heat recovery system for additional
power generation also is considered after proposal review. Offerors shall
make this proposal as an optional line item in the cost proposal sheet and
give sufficient details for proper evaluation purpose.

XXIII.SPARE PARTS LIST

The Offeror shall provide a spare parts list which shall include but not be limited

to the following:

A. Complete spare parts list of each major component;

B. List costs of spare parts for the required maintenance schedule as specified by
the Manufacturer for the five years of proposed system operation; and

C. The Spare Parts shall be included in the total Proposal Cost.

D. All complete initial major overhaul parts required shall be included in the
proposal cost.
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ATTACHMENT B

PART 2

PART 2: DETAILED SCOPE OF WORK – SWITCHGEAR AND AUXILIARIES

I. MEDIUM VOLTAGE (MV) SWITCHGEAR AND AUXLIARIES.

The following are the specifications for the MV Switchgear, Protection Systems, Low
Voltage AC / DC distribution, the Control interconnection cables and accessories. The
metal clad switchgear and its accessories shall form part of the integrated system in
accordance with the Generator set ratings mentioned in PART-1, Base Load Diesel
Generators specification document and all the outgoing feeders as in the outlined
sketches (Attachment K, Exhibit 2).

The specification outlines the minimum benchmark of the custom designed 15kV, 1200A
continuous rated switchgear assembly and its related accessories with sub panels. The
ASPA reserves the right to consider an offer that exceeds the specification provided
herewith, in view of yield, safety, economy, and reliability.
The distribution voltage for the ASPA power generation and distribution grid is
13.2kV/7.62kV, 3 phases, 60Hz, 4 wire system.

A. ELECTRICAL LAYOUT (Refer to Attachment K Exhibit 2)
The switchgear switchboard system shall be designed and built to be durable and
withstand harsh tropical environment and shall comply with the latest applicable
standards.  Please see Section XXIV under General Terms and Condition – Standards
and Codes. The switchgear system shall be in a controlled environment; the switchgear
main bus shall be divided into two (2) main parts, with a Tie Circuit Breaker (CB) in the
middle. The switchgear system shall have the following 13.2kV draw out type Vacuum
Circuit Breakers (VCB).

1. Switchgear physical configuration ‘A Side of the 13.2KV Bus’ :

i. Station service- A  (Transformer)
ii. Tie Line Feeder A
iii. Feeder 1
iv. Feeder 2
v. Feeder 3
vi. Generator A1
vii. Generator A2
viii. Generator A3
ix. Black start Generator-1
x. Spare cubicle with CB

2. Switchgear physical configuration ‘B side of the 13.2KV bus’ :

i. Station service-B (Transformer)

ii. Tie Line Feeder B

iii. Feeder 4

iv. Feeder 5
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v. Feeder 6

vi. Generator B1

vii. Generator B2

viii. Generator B3

ix. Black start Generator-2 (Generator provided by the ASPA)

x. Spare cubicle with CB

3. Bus Tie (Located between Bus A & Bus B)

4. The Offeror shall design the switchgear system to allow for periodic
switchgear busbar maintenance. A switch yard with pad mounted
switch system shall be utilized to allow transfer of load between
feeders to safely sectionalize the main bus for maintenance. Switching
system shall have provisions for visual disconnect for the safety of
maintenance personnel.

B. DESIGN

1. The metal clad indoor type switchgear shall be single or multiple
section line up to form a single section. The compartment sections
shall contain draw out type Vacuum CBs (VCB) for feeders and
incoming generator supply to the common bus with all the necessary
accessories. It shall also contain VCB’s for the Tie-lines, station service
transformers and spare compartments as detailed in the principal
single line diagram: (Attachment K Exhibit 2).

2. The equipment shall be factory-assembled and operationally checked,
with all necessary test certificates for verification. The switchgear
assembly shall be a self-supporting, floor standing bay; it shall be
securely bolted to form an integrated structure and designed to
applicable codes for tropical environment.

3. The integrated switchgear assembly shall be durable and withstand
the effects of constant operation (closing and opening), and must be
able to carry and interrupt currents up to the assigned maximum
short circuit rating.

4. The section for terminating the incoming lines shall be protected by
bolted covers, with sufficient opening from the bottom to provide
enough spacing for stress cone termination installation and bending
radius for the incoming cables, 2 per phase.

5. There shall be isolation barriers provided for safe operations and
maintenance of equipment.

6. The entire assembly shall be designed in a compact structure to
minimize floor space.

7. There shall be removable lifting accessories provided for lifting and
handling of individual components within the switchgear room.
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8. All switchgear and generator cubicles, equipment, machinery,
cablings, electrical rooms, work areas and all hazardous areas shall be
properly labeled or marked including application of safety and
warning signs where appropriate.

C. STANDARDS

1. If not indicated, all design and construction, electrical components
and equipment used, shall comply with the latest applicable
standards as listed on Section XXIV - Standards and Codes of the
General Terms and Conditions, and to the specified 40C ambient and
95% humidity requirements for tropical environment installations.

2. The temperature rise of current carrying parts and apparatus shall not
exceed 65°C over a maximum ambient temperature of 40° C inside the
enclosure.  The temperature of non-current carrying parts of the
structure shall not exceed 70°C.

D. STRUCTURE

1. The switchgear shall be a complete self-supporting structure of the
required number of vertical sections bolted together to form a single
line-up of metal-enclosed rigid assembly. Vertical section barriers,
rear covers, and roofs shall be 11-gauge epoxy powder coated steel or
better.  The switchgear shall be solid steel construction unit designed
for indoor operation.

2. Access doors shall have stops and provisions for padlocking.

3. Interior space heaters to retard condensation shall be furnished with
the switchgear.

4. All bus joints, taps, splices and outgoing connections shall be
insulated to latest applicable standards.

5. Each Medium voltage connections shall be effectively isolated from
the other medium voltage points and from low voltage sections where
applicable with 11-gauge metal barriers. All medium voltage
connections in these compartments shall be accessible through
removable cover plates or doors for inspections and maintenance.

6. The voltage and current transformer secondary wiring shall be
adequately shielded or routed in metal conduit to applicable
standards.

7. Removable cover plates shall be provided for access to buses, voltage
and current transformers, low voltage wires, and any maintenance
point on the switchgear system.

8. The relay panels or doors shall be isolated from the medium voltage
connections by grounded metal panels.

9. Doors with louvers shall include 1/8" stainless steel mesh vermin
screens and infrared inspection windows for thermography
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inspection of switchgear main bus and related equipment. Doors shall
have a minimum of 105° opening and be so designed that there will
be no interference with devices when the CBs are inserted or
removed.

10. Provision shall be made in the appropriate Switchgear cubicles for the
entrance of conduits for low voltage control and auxiliary power
cables, and necessary connections to interposing relays, auxiliary
transformers, and other low voltage wiring.

11. External incoming power cabling shall be bottom entry. The necessary
separation minimum distance shall be observed when multiple wires
(control and power cables) or cables are to run close to each other.
Terminal connectors for cable connections shall be provided where
required, for multiple cables and cable connections.

12. Grounded metal cable tunnels shall be provided in each unit to
segregate cables between the upper and lower breaker units, where
applicable (if using two-high design).

13. The CB compartment design of the withdrawable and interlocking
mechanism shall be such that the removable breaker will be self-
aligning and will be held rigidly in the connected position without the
necessity of locking bars or bolts.

14. Automatic grounded metal safety shutters will close the entrance to
the stationary primary CB terminals when the breaker is in the test or
withdrawn position.

15. The primary disconnecting contacts shall be constructed of silver-
plated copper.

16. All CB’s status indications such as ‘open’, ‘close’, ‘trip’ as  minimum‘
should be available on SCADA system.

E. ELECTRICAL RATING.

The switchgear assembly shall have or exceed the following rating

1. System Voltage: 13.2 kV, 3-phase, solidly grounded neutral 4-wire
system.

2. Operating Frequency: 60Hz

3. Design Voltage: 15.0 kV

4. Rated amps: 1200 A

5. Basic Impulse Level (BIL): 95 kV

6. Power Frequency Withstand: 36 kV

7. Short-Time Current (two second) 38 kA.

8. Main Bus Ampacity: 1200 amps, continuous.

9. Integrated short circuit rating: 40 kA symmetrical.
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10. Momentary ratings: 61 kA rms asymmetrical.

11. Fault closing 61 kA rms asymmetrical

F. VACUUM CIRCUIT BREAKER (VCB) - 15KV, 1200A

1. All CBs shall be vacuum interrupter (per phase), horizontal draw-out
type, provided with self-aligning, line-side and load-side
disconnecting devices. Each breaker shall be provided with a motor-
charged spring, stored energy operating mechanism. The stored
energy mechanism shall be charged normally by a universal electric
motor and in emergency situations, by a manual handle.

2. The CB shall use 120 VDC as the electrical operating voltage for the
circuit breaker spring charging mechanism and all essential controls
and signaling.

3. The primary disconnecting contacts shall be silver-plated. The
secondary connecting/disconnecting contact shall be a silver-plated,
multiple contact plug. The plugs shall automatically engage the
housing sockets in the breaker operating positions. Manual plug and
socket secondary disconnecting devices are not permitted.

4. Each CB will be mounted in a steel framework cell equipped with a
guide rail mechanism and self-coupling, self-aligning primary and
secondary disconnecting devices (contacts). CBs requiring manual
engagement of secondary disconnects, or that require the use of cords
or manual plug and socket connection of secondary disconnects are
not permitted. All breakers of the same type and rating, listed in the
detail specification must be entirely interchangeable with each other.

5. Automatic grounded metal safety shutters will close the entrance to
the stationary primary CB terminals when the breaker is in the test or
withdrawn position.

6. Protective front covers shall be provided on the CB element to
prevent access to the operating mechanism or live parts when the CB
is in the connected position.

7. The CB shall be interlocked racking. It shall not be possible to insert
or remove a CB from the test or operating position while it is closed.
The CB shall be tripped before it shall be moved in or out of the
operating position.

8. Manual operating devices for racking the CB elements in and out of
their cubicle shall be provided.

9. Two extension jumpers shall be provided for the Switchgear assembly
so that the CB, and the CB's operation, may be checked with the
element outside of the CB cubicle compartment.

10. Removing a front cover access plate shall make maintenance access to
the CB’s spring charging mechanism possible.
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11. Switchgear shutters are to be metal and shall be permanently marked
to indicate the "Bus" or "Feeder" side primary stationary disconnects.
Phase markings shall also be included.

12. The CB front panel shall be a grounded steel barrier that effectively
isolates the instrument and control compartments. The front panel
shall have the following control and indication features:

i. Breaker open-close indication

ii. Closing springs charged-discharged indication.

iii. Operations counter.

iv. Manual trip-close push buttons.

v. Breaker trip indication.

vi. Trip circuit healthy indication.

G. TIE LINE FEEDER

The TIE LINE FEEDER CB’s shall comply with the specifications in section E
and shall also include but not be limited to the following features:

1. Automatic and Manual Synchronizing capabilities.

2. Feeder protection relaying for and including protection against
accidental closing of CB without achieving synchronized state if both
incoming Tie Feeder and Bus is live (See single line diagram,
Attachment K Exhibit 2).

3. Dead bus relaying shall provide electrical interlocking between the
bus and the incoming Tie Feeder connection. If only the BUS is dead
the ‘CB closing’ shall be enabled likewise if only the incoming supply
is dead, the ‘CB closing’ shall be enabled.

4. The Tie Feeder shall have metering to monitor the in and outgoing
power and energy as standard with connections to a SCADA system
to be available for monitoring feeder electrical parameters through a
remote computer or computers.

5. There shall be a set of suitable rated surge arrestors for each outgoing
connection. The arrestors shall be mounted conveniently on the load
side of the feeder cabling connection to allow easy access for
inspection and maintenance.

H. DISTRIBUTION FEEDERS

1. The switchgear includes 6 distribution feeders equipped with all
necessary requirements specified herewith for a safe operating
system. The Offeror shall provide for the six designated feeders the
necessary protection scheme, relaying, metering and necessary
annunciation indications and connections to the system’s central
monitoring system either by hard wiring or through an integrated
communications link. The successful Offeror shall identify the
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communications medium in the technical submittal for the ASPA’s
review and approval.

2. There shall be a set of suitable rated surge arrestors for each outgoing
feeder connections. The arrestors shall be mounted conveniently on
the load side of the feeder cabling connection to allow easy access for
inspection and maintenance.

3. The ASPA uses ABB DPU2000R for most of its feeder protection
scheme at the Tafuna Power Plant. The Offeror shall have the option
of proposing the same or a better unit to provide the necessary
requirements of feeder protection and metering of all electrical
parameters which shall include but may not be limited to the
following:

i. kW per phase and total for three phase.

ii. kWhr per phase and total for three phase

iii. kVAr per phase and total for three phase

iv. Volts – three and single phase

v. Amps for all phases and neutral.

vi. Power factor per phase and total for three phase

4. The successful Offeror shall provide two (2) spares for each major
component of the protection scheme. Eg. If DPU2000R relays are used
for this project; there shall be 2 relays provided as spares.

5. The ASPA uses the following parameter as the minimum
requirements with the existing feeder protection scheme:

i. Earth Fault delayed

ii. Earth Instantaneous

iii. Over Current Delayed

iv. Over Current Instantaneous

v. Under Frequency load shedding – 59.2 Hz at selected delays.

vi. Distance Relay

6. Events and data logging shall also be available for remote viewing of
the historical data, faults and events for local and remote (through
SCADA system) viewing and downloading.

I. GENERATOR INCOMING CIRCUIT BREAKERS

1. There shall be 15 kV; 1200A rated Vacuum Circuit Breakers for all the
generators incoming supply to the 13.2kV main bus. The rating and
specifications of the Vacuum Circuit Breakers are the same as
mentioned in section E.

Minimum Protection:

 Generator Overcurrent
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 Instantaneous earth fault

 Reverse power

 Differential protection

 Over voltage

 Under voltage

 Over frequency

 Under frequency

 Loss of excitation

 Synchronous check

2. There shall be front panel ‘switch status indication’ for all VCBs to
identify the switch condition, LEDs shall be used to indicate status,
RED ‘closed’, GREEN ‘opened’ AMBER  ‘tripped’ and WHITE ‘trip
circuit healthy’.

J. CIRCUIT BREAKER CONTROL AND AUXILIARY SWITCHES

1. The control switches shall be rotary, multi-position, cam-operated,
multi-stage type with dust cover and silver-to-silver contacts, rated
for 600 volts and 20 amperes. Breaker control switches and selector
switches shall have "pistol grip" handles. Meter switches shall all have
"knurled knob" handles. Lockout switches shall have "oval" handles.

2. Each CB unit shall be provided with a breaker control switch and
three indicating LEDs, red (breaker closed), green (breaker open) and
amber for trip. Control switches shall be three-position (close-and-
open) with spring return to center. Pistol grip handles shall be
provided for each CB.

3. The CB units shall be provided where applicable with a Truck
Operated Cell (TOC) auxiliary switch. The TOC switch shall operate
when the CB is racked into the connected position only. The
Mechanism Operated Contact (MOC) auxiliary switch shall operate
when the breaker closes and in either the connected or test positions.

4. The TOC switch shall have a minimum of two normally open and two
normally closed contacts rated at 10 amperes and 125 VDC. The MOC
auxiliary switch shall have a minimum of five normally open and five
normally closed contacts rated 10 amperes. All auxiliary switches
shall be wired to terminal blocks located in the breaker compartment.

K. EARTHING

1. Earthing: All earth connection wiring between each component of the
generation system, switchgear and all other metallic structure within
the vicinity of the project shall be tied to the system common Earth
Grid connection. The earth cabling shall be flexible, sized and coded
according to applicable standards.
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2. The successful Offeror shall be responsible for the earthing system for
the switchgear and the generator units.

3. The successful Offeror shall design and install the Earth Grid system
required for the entire installation of the 23MW Satala Power Plant.

4. The star point of the alternator shall be connected to earth through
suitable resistor to limit fault current for protection and relay
coordination.

L. INSTRUMENTS AND RELAYS

1. The instruments, relays and other devices for the Switchgear panels
shall be semi-flush mounted. The accuracy of the instrument shall be
within acceptable utility industry standards.

2. Protective relays, except as otherwise approved, shall be of the draw-
out type with test devices incorporated in the relay unit. They shall
have hand reset indicators. The latest applicable standards shall be
applied to all protective relays.

3. Main contacts of all switching devices shall be silver-plated or
equivalent. The contact surfaces of secondary disconnecting devices
and relays shall be silver plated or a similar applicable equivalent.

4. The ABB DPU 2000R or alternative relay with similar features shall be
used for feeder protection.

5. The ABB TPU 2000R or similar relay shall be used for station service
transformer protection.

6. Latest reliable protective relays shall be used for generator protection.

7. The Offeror shall provide the necessary requirements for data transfer
to a remote monitoring computer. The data shall be available for
viewing and data logging.

8. The successful Offeror shall be responsible for programming,
integration and commissioning of the SCADA system for the whole
23 MW Generation system.

9. The Offeror shall perform fault analysis and power flow studies on
the entire ASPA grid to include the existing Tafuna plant and the
proposed Satala plant, to establish equipment ratings and settings for
protection discrimination requirements for both plants.

10. The Offeror shall provide large display system for monitoring and
displaying the ASPA overall system map (e.g. mimic board display
design). The display system shall be controlled by the SCADA and
display real time system activity/data.

M.  VOLTAGE TRANSFORMER (VT)

1. Each set of voltage transformers and their primary fuses shall be
mounted in separate steel compartments and provide safe and easy
access for maintenance.
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2. Primary connections to the transformers shall be insulated and where
applicable enter the compartment through suitably rated bushings.

3. Each set of voltage transformers and fuses shall be mounted on the
draw-out steel carriage, which shall be capable of disconnecting the
transformer fuses from the voltage source and the structure housing.

4. This draw out mechanism shall be arranged such that access to the
transformers cannot be accomplished until the fuses are disconnected
from the structure.

5. When moved to the full out position, the transformer fuses and VT
windings shall be automatically grounded.

6. VT shall be rated to 14400:120V 60Hz 60VA at minimum BIL of 95kV.
The Offeror may recommend its own VT rating subject to the ASPA’s
approval.

N.  CURRENT TRANSFORMER (CT)

1. Current transformers shall be dry type, insulated as applicable, and
properly rated to suit the system. They shall have sufficient thermal
and mechanical capacity to withstand the maximum momentary
current rating of the breakers without saturation.

2. All current transformers shall be properly identified for polarity with
standard marking symbols. The minimum acceptable accuracy class
for metering and relaying shall be in accordance with the latest
edition of ANSI Standard C37.20. Window type CT's with suitable
insulation rating of fully insulated bus centered in the transformer
window opening, shall be acceptable when ionization and impulse
tests prove a satisfactory arrangement.

3. Phase CT's shall be mounted over stationary primary disconnects.
Ground fault sensor CT's shall be mounted in cable compartment and
sized to accommodate power cables. The CT’s shall be safely
accessible for maintenance and inspection.

O. STATUS INDICATIONS.

1. Indicating lights shall be Light Emitting Diode (LED), Red LEDs for
closed, GREEN LED for open, AMBER for trip, and WHITE LED for
trip circuit healthy. All switchgear compartments as listed (Section A.
1, 2 and 3) shall have status indications for VCB “closed” or “opened”
or “tripped”.

2. All status indications for the VCB’s shall also have available remote
indication / connections for remote SCADA monitoring.

3. The Offeror shall propose the means of achieving this connection with
the SCADA computer for data logging and system monitoring, the
necessary information shall be provided. The ASPA uses iFIX
platform for SCADA at Tafuna power plant.
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P. WIRING

1. Each switchgear line up shall be completely assembled, wired, and
tested at the factory, including all buses, connections, insulators,
terminals, and terminal blocks.

2. Secondary wiring shall be firmly laced and secured and terminated in
approved molded-type terminal blocks conveniently located and
marked with respect to switchgear assembly and control wire runs.

3. Terminal blocks shall be mounted such that the wires to them can be
grouped and laced together neatly and in an orderly manner. A
sufficient number of terminal connections including 15 percent of
spare terminals shall be provided for all control and instrument
wiring.

4. All secondary wiring shall be No. 14 AWG or larger, 90°C, 600 volt
switchboard wire, type SIS, 41 strand, tinned copper and provided
with a permanent wire marking system identifying the “from-to”
wire designation.

5. All current transformers and associated circuitry control wiring shall
be terminated with insulated ring-tongue or locking spade terminals.

6. Terminal blocks shall be Din rail type or approved equivalent.

7. The Offeror shall provide two separate, suitably rated two-pole
disconnecting circuit breakers for each VCB control circuit for
opening and closing circuits.

Q.  1200A 15kV BUS SYSTEM

1. Busbars shall be electrical grade copper having the specified
continuous current rating as specified in ANSI standards.

2. All joints will be silver-plated and have at least two bolts per joint
using plated steel hardware and covered by insulated easy removal
type boots.  All bus connections shall be rated to carry the full frame
size continuous current of the associated breaker.

3. Busbars shall be braced to withstand the magnetic stresses developed
by currents equal to the power momentary and interrupting ratings of
the CB.

4. For grounding, a full length bare ground copper bus shall be
provided and installed near the bottom of the unit line-up. It shall be
¼” by 2 inches minimum in cross-section.

5. All protective provisions shall be included in the bus sections for
Auto/Manual synchronizing of Generators, Tie feeders and standby
black start generators as depicted in the sketch.

6. In the feeder CB units, provision shall be made for attachment of a
NEMA 2-hole ground lug. The ground bus shall be securely bonded
to the frame of each unit and shall have provision for grounding the
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entire assembly at each end of the line-up. Extension provisions
similar to those of the power buses shall be provided.

7. Tests on each unit of equipment shall include, but not limited to:
i. Dielectric.

ii. Sequence Test (Control Circuit Continuity).

iii. Functional test.

iv. Mechanical operational Electrical withstand tests.

v. Polarity.

R. STATION SERVICE TRANSFORMERS

1. The successful Offerror shall provide two station service transformers
each with a rated capacity of 2000 KVA, 13.2KV/480V, 3phase, 60Hz,
delta/star configuration, copper winding with latest standard
accessories and protections.

2. The Offerror shall provide all necessary control protection for the
transformers. The ASPA prefers to have ABB’s TPU 2000R relay for
the transformer protection relay circuit. The Offeror may supply
equivalent or better relay.

3. The Offeror shall provide all control cabling for the interconnection
between the MV and LV switchgear and all the connections to the
SCADA equipment and computers from the switchgear.

4. All low voltage control cabling shall be of flexible multi-stranded type
insulated not less than 600V.

S. 480V SWITCHGEAR PANEL

1. This 480V switchgear panel assembly shall have two bus sections (A
& B) coupled with a bus tie with draw out type Air Circuit Breakers
(ACB). The common bus shall have 4000A current carrying capacity, 3
phase, 60Hz, 4 wire system to accommodate the required number of 3
pole ACB’s as shown in the (Attachment K Exhibit 2).

2. The main feed to the bus section from the two station service
transformers and the out going CB’s are to be fed to the Motor
Control Center (MCC) for each main generator and all other station
auxiliary low voltage supply sources as indicated in the sketch
(Attachment K Exhibit 2).

3. The 480V switchgear panel shall be equipped with two spare ACB’s
for future expansion.

4. The draw out type ACB’s of the two incoming source and bus-tie shall
have the minimum rating of 1000V, 60Hz, impulse Voltage of 12KV,
480V@85KA/1s, IEC 60947-2 or equal.
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5. All other outgoing draw out type ACBs shall have the minimum
rating of 1000V, 60Hz, impulse voltage of 12KV, 480V @ 130KA/1s,
IEC 60947-2 or equal.

6. All ACBs shall have micro logic trip module rated appropriate with
the system requirement.

T. 480V EMERGENCY SUPPLY PANEL.

1. The Offeror shall provide an Auto Emergency Supply Panel rated
480V, 60Hz, 3phase 4 wire with automatic change over option to
another alternate stand by Generator (Emergency) 480V, 3phase, 4
wire, 500KW supply source to feed power plant essential services
(rated according to the plant building and the connected load for
station blackout emergency) that includes lighting, sockets, battery
chargers and fire alarm systems.

2. The automatic change over supply control system shall have safety
interlock, smooth change over back to normal supply from emergency
without interrupting the supply by manual and automatic with time
delay. Single line diagram provided in Attachment K Exhibit 2.

3. Auto/Manual/Test provisions and indications for local and remote
controls shall be provided with adequate protection for safe
operation.

U. 480V MOTOR CONTROL CENTERS (MCC)

1. Each main Generator shall have a separate MCC unit fed directly
from the 480V switchgear panel to a fixed main CB of the MCC with
adequate tripping device.

2. MCC’s shall have several cubicles of horizontal draw out type motor
control starter units of required capacities for the auxiliaries of the
main generator which includes but not limited to radiator fans, fuel
pumps, pre-lube oil pump and related and necessary equipment for
the main engines.

3. Motor starters of latest design, power saving modules shall be used
with minimum components and wirings.

4. Each motor starter module shall have Auto/Off/Manual switch in the
front panel with visual indications for Run (Red), Off (Green), Trip
(Amber). All indications shall be LED lights.

5. Motors of fractional Horse Power (HP) shall be connected directly
through the CB with ground fault and short circuit protection.

6. Motors above one (1) HP and below twenty-five 25 HP shall be
protected with short-circuit, overload and ground fault protection
relays.

7. No fuses are allowed in the starter control units for main and control
circuit, instead properly rated circuit breakers shall be used.
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8. All mounting and arrangement of wiring in the draw out motor
starter units shall be neat, easy to remove or replace components,
wires properly marked for easy test and troubleshooting.

9. Each draw out cubicle starter compartment shall have lock out
arrangement for safe maintenance.

10. Time delay starting of motors or pumps shall be included in the
starter circuit to avoid simultaneous starting of similar units in the
initial starting of engines wherever necessary to avoid inrush
currents.

11. MCC panel cubicles shall be designed to maximize the interchanging
of the motor starter units.

12. MCC panel shall provide annunciator alarm associated with any trip
in the MCC cubicle, including an alarm for control circuit failure.

13. For critical motor circuits including radiator motors and large motors,
Motor Saver relays or equivalent shall be provided to protect against
conditions such as Under Voltage, Over Voltage, Loss of Phase,
Frequency, Reverse Power, etc. Motor Saver device shall be tied in to
the alarm system.

V. LOCAL SERVICE AC DISTRIBUTION SUPPLY.

1. The Offeror shall provide a three phase distribution panel for local
service requirements of the power plant.

2. The 120/208V, three phase, four wire systems shall include a
minimum but not be limited to the following requirements.

Main 120/208V, 200A panels with sub-distribution circuit breakers for
the following services:

i. Switchgear sub-main panel for lighting, outlets, and security
lighting for the compound.

ii. Office, switchgear room, main control room, and other related
rooms, distribution lighting and outlets.

iii. Power plant lighting and outlets.

iv. Air condition units and small low voltage appliances.

W. 120V DC DISTRIBUTION SYSTEM

1. The DC system shall be the primary supply source for the switchgear
equipment provided for in this RFP. The DC system shall have
adequate provision for at least five (5) hours or more of operation
without AC supply or better.

2. The DC system shall be designed to meet the following provisions as a
minimum requirement:

120V DC system – Draws supply from AC source to convert to DC
supply with battery back up.
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i. The DC system shall be designed and manufactured to the
latest technology and industrial standards.

ii. The DC system shall have two similar units marked ‘A’ and
‘B’, connected one at a time to the load at the same time
capable of charging the back up battery bank.

iii. Each unit shall have the provision of periodic manual and or
automatic equalizing charge required for the proposed
battery bank by the Offeror.

iv. A manual auto change over switch to be provided to switch
between the two  from A to B and vice versa, the auto
function shall have the timer for a variable set period of time
to change in a periodic manner.(Max. of 4 weeks).

v. The system shall have appropriate isolation points for
maintenance options with out affecting the whole DC,
system.

vi. The Offeror shall recommend the suitable capacity of the
system to ensure the DC output voltage does not exceed a
3% ripple voltage on the output without the batteries. The
DC system shall be capable of operating the switchgear
without damaging critical components with batteries
disconnected.

vii. The Offeror shall provide a separate DC subpanel for the DC
circuit, with individual circuit feeds for each compartment of
the switchgear.

viii. The batteries shall be long life type batteries. The Offeror
shall provide calculations to support the selected battery
size.

ix. The Offeror shall ensure all DC connections are protected
from the environment and accidental short circuiting.

x. If required, the Offeror shall submit environmental control
requirements for the battery bank room.

X. BUS SUPPORTS AND INSULATION

All bus and live part supports shall be high-strength electrical insulators for 15
kV, applications. The bus support system shall have a BIL rating of 95 kV.

Y.  HEATERS
The heaters shall be anti-condensation industrially proven or equivalent shall be
supplied for each unit compartment of the switchgears. The heaters shall be
rated for 120V. Each heater shall have a protective perforated metal cover.

Z.  ACCESSORIES.
The Offeror shall supply complete sets of manufacturer's standard accessories for
testing, inspection, maintenance, and operation.
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AA. FINISH – POWDER COAT
All metal surfaces shall be properly prepared and painted to the latest accepted
industrial standards.

BB.    EARTH MAT
The successful Offeror shall design and install a complete Earth Mat suitable for
the safety and integrity of the substation and power plant facility.

CC. OPERATION AND MAINTENANCE MANUAL

1. The successful Offeror shall provide a set of the ASBUILT wiring
interconnect diagrams, electrical schematics and construction
drawings for each switchgear assembly provided for the ASPA upon
delivery of the switchgears, with an updated set of schematics and
construction drawings to be provided no later than two (2) weeks
after the switchgear’s successful commissioning. All construction
drawings and schematics shall be provided on sheets no larger than
11”x17”or A3 Standard sheet.

2. The Offeror shall provide a single line diagram of the proposed
switchgear for the ASPA, identifying the major components of the
units and interconnections.

3. The successful Offeror shall also provide in electronic form a
complete set of all manuals, erection set up drawings, and system
layout ASBUILT drawings in Autocad 2004, and PDF files.  These
shall include but not be limited to a complete set of electrical
schematics of each switchgear and all earthing and interconnections
to the generators and SCADA system. Electronic copies shall be
submitted in CD and flash media.

DD.  SPARE PARTS LIST
The Offeror shall provide a spare parts list which shall include but not be limited
to the following:

1. Complete spare parts list of each major component

2. List costs of spare parts for the required maintenance schedule as
specified by the Manufacturer for the first five years of proposed
system operation.

II. SWITCHGEAR COMPONENT TESTING

A. Prior to delivering the Switchgear to American Samoa, the Offeror shall
invite the ASPA to witness the test program at the factory or Offeror’s test
facility, to adequately demonstrate the offered units’ specified capabilities
and to verify that the minimum specifications could be achieved with the
units offered.

B. The Offeror shall provide to the ASPA the schedule for the switchgear and
accessories test program for the ASPA’s review and approval prior to
finalizing the tests plan.
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C. The manufacturer shall provide all certified copies of test reports covering all
factory tests made on the equipment and insulating materials in accordance
with NEMA, ANSI or IEEE standards.

D. Tests on each unit of equipment shall include, but not be limited to:
1. Dielectric.
2. Sequence Test (Control Circuit Continuity).
3. Functional test.
4. Mechanical and electrical operational and withstand tests.
5. Polarity.

E. The successful Offeror shall provide for the ASPA Test reports for each
switchgear system and associated compartment equipment indication in a
summary submission, equipment, date of test, standards used, recommended
results and actual test results.

F. The successful Offeror shall also provide certified copies of test reports
covering all factory tests made on the equipment, individual electrical
components and insulating materials used in the BUS system in accordance
with NEMA, ANSI or IEEE standards.

G. The successful Offeror shall also provide to the ASPA the contact details and
official name of the testing organization to which the equipment has been
tested for verification.

Sample Table for Test Summary.

Date

Tested.

Equipment Standards and
Test.

Recommended
Results

Actual Test
Result.

III. MILESTONES

Milestones shall be provided and agreed to by the successful Offeror and ASPA
but not limited to the following:
A. Design detail and approval of each proposal mentioned in the RFP
B. Factory testing  and delivery date
C. Installation of equipment on site
D. Acceptance testing of equipment on site

IV. FIELD SERVICE

A. The Switchgear manufacturer shall supply field service technician(s) for
installation and commissioning.

B. The Offeror shall also provide a cost breakdown of the commissioning. This
shall include all travel and living expenses.

C. The service technician shall assist in testing the Switchgear metering, control,
and protective relay circuit during checkout by the purchaser. Any additional
costs for this service shall be included as part of the base proposal.


