A.  Scope of Supply

1. Skidded generator set shall include the following features:

a. Electro-Motive Diesel L20-710G4B Turbocharged Diesel Engine rated 5000 BHP at 900 rpm (60 Hz synchronous speed) on a continuous basis (8760 hours per year).  In addition, the engine shall be capable of a 10% overload for 2 hours out of 24.

b. Medium voltage AC Generator rated 2400/4160V, 4476 kVA, 3581 kW, 900 rpm, 3Ø, 60 Hz., including Brushless Exciter, PMG, & Differential current transformers.

c. Lube Oil System, including Priming/Post Lube Oil Pumps

d. Cooling Water System, without an Immersion Heater

e. Fuel Oil System, including Duplex Fuel Filters, Duplex Strainer, Base Mounted Day Tank.

f. Air Start System, including Turbine Starters, Manifold, Solenoid Valve

g. Air Intake System, including Air Intake Filter and Flex Connections

h. Exhaust System, including Exhaust Silencers and Flex Connections (shipped loose)

i. Accessory Rack, including Lube Oil Cooler, Lube Oil Filter, Thermostatic valve, etc.

j. Remote Radiator with Electric Motor Driven Radiator Fans (Provide one spare unit for each engine)

k. Heat Exchanger
l. Torsional Vibration Analysis

m. Standard Factory Load Testing

n. Unit shall be delivered to Blount Island Marine Terminal in Jacksonville, FL for shipment to Naval Base Guantanamo Bay, Cuba
o. Documentation, including Drawings, Procedures, Test Reports, Catalogs, Manuals.

p. Standard Warranty shall be a minimum of 12 months parts and labor from in-service date.
q. Engine requirements utilize pre-tier 2 EPA emission controls. The generators will not be used in the United States and therefore are not subject to the jurisdiction of the EPA.  A letter stating this fact will be provided to the successful offeror. 

r. All parts and materials must be new and not refurbished. 

2. Ratings are based upon ISO 3046/1 conditions of:

a. 77◦F (25◦C) air intake temperature

b. 29.61 in Hg (100 kPa) barometric pressure

c. 18,054 Btu/lb (42,000 kJ/kg) fuel low heating value, No. 2 distillate

d. 6 in H2O (1.49 kPa) maximum air intake depression

e. 5 in H2O (1.24 kPa) maximum exhaust back pressure

3. The Navy will provide a letter with the contract stating this unit is exempt from EPA emissions standards.

B.  General Description

1. Diesel Engine, EMD 710 Series Engines – Common Specifications

a. Type - 2 cycle - 45( Vee

b. Crankcase and oil pan construction - Welded steel

c. Bore x stroke - 9-1/16" x 11"

d. Displacement per cylinder - 710 cubic inches

e. Full load speed - 900 RPM

f. Piston speed - 1650 ft./min.

g. Compression ratio - 16:1

h. Air system type – Uniflow

i. Scavenging air supply - Centrifugal Flow turbocharger driven by exhaust gas turbine and/or engine gear drive through over-running clutch; two air aftercoolers

j. Cylinder air inlet-Ports in cylinder liner

k. Exhaust-Four valves in cylinder head

l. Piston cooling-Oil - direct pressure stream

m. Main bearing lubrication-Full pressure

n. Lube Oil Pumps-Main oil, piston cooling, scavenging, engine driven, positive displacement, helical gear type

o. Governor-Woodward PG12R or equal 

p. Woodward pneumatic booster

q. Speed sensor (MPU) at flywheel

r. Fuel Supply Pump-Positive displacement, engine driven

s. Fuel Injectors -GM Unit Injectors – needle valve

t. Engine Starting-Pneumatic motors

u. Engine Cooling Water Pumps-Engine driven centrifugal

v. Crankshaft Main Bearing Diameter-8-1/2"

w. Crankshaft Diameter-6-1/2"

x. Piston Pin Diameter-3.68"

y. Rotation Facing the Flywheel-Counterclockwise 

Note:
The following sections 1.1 through 1.6 describe engine mounted components.  See paragraph 2. for accessory equipment.

1.1. Lube Oil System

The engine mounted components shall consist of the engine oil pan, oil level switch, strainer box assembly, scavenging pump, main lube oil pump, piston cooling pump, oil pressure relief valve, turbocharger filter, and lube oil distribution passages.  The flow rates and other pertinent data for these systems shall be as follows:

a. Increased Capacity Oil Pan

349 Gallons (257 Useable Gallons)

b. Oil Level Switch



Alarms at lowest acceptable oil level

c. Lube Oil Consumption Rate

0.90 GPH

d. Scavenging Pump Flow Rate

500 GPM

e. Main Lube Oil Pump Flow Rate

281 GPM

f. Piston Cooling Pump Flow Rate

109 GPM

g. Oil Pressure @ Normal Operating Temp
60-100 Psig (measured at governor supply)

h. Temperature To Engine


170-195°F

i. Temperature From Engine


190-215°F

j. Temperature Differential


17-23°F

1.2. Cooling System 
The engine shall be equipped with two gear driven centrifugal water pumps located at the front face of the engine block, one for each bank of the vee engine.  Pump flow rates, heat loads, etc shall be as follows:

a. Pump Flow Rate



1155 GPM total (577.5 gpm each bank)

b. Pressure Rise Across Pump

50 + 2 PSI

c. Temperature To Engine


155-170°F

d. Temperature From Engine


165-180°F

e. Temperature Rise Across Lube Oil Cooler
3-5°F

f. Temperature Rise Across Engine

8-10°F

g. Heat Load to Coolant


150,000 Btu/min (at 5000 BHP)

1.3. Fuel Oil System

The fuel oil systems shall consist of an engine driven positive displacement pump, fuel lines, twin spin-on fuel filter assembly and manifold, and mechanically controlled-camshaft actuated unit fuel injectors.  The fuel lines are low pressure, and the camshaft delivers the power necessary to compress the injector plunger and deliver a high pressure fuel pulse and subsequent atomization to the cylinder. 

a. Fuel Pump Suction Lift


12 Ft Max

b. Fuel Supply Flow Rate


6.5 gpm

c. Fuel Pressure @ Filter Inlet

35-50 Psig

d. Approximate Fuel Consumption @ Full Load is 0.331 lb/BHP*hr (-0/+5% tolerance).

1.4 Air Start System

1.4.1 The skid mounted components of the air start system shall consist of a vane type air start motor, an air start manifold consisting of strainer, ball valve, main air valve, governor pneumatic booster, tubing, fittings, hoses, etc.  An adjustable pressure reducing valve shall be supplied to ensure the correct air pressure at the starter inlet.  The manifold shall be mounted on the web of the diesel skid.  A 125VDC electric air start solenoid valve shall also be supplied.

1.4.2 The air start system shall operate as follows:

An air start signal is sent to the solenoid valve, which releases air to the air start motor pinion for pre-engagement of the pinion to the ring gear.  Once the pinion is engaged, a pilot signal to the main air valve opens the valve to allow full flow to the air start motor.
1.4.3 The air start motor shall be mounted on the left hand side of the engine.

a. Starter Air Inlet Pressure

90-100 psig

b. Engine Firing Speed


60-100 rpm

c. Typical Crank Time


2-3 seconds

1.5 Air Intake System

The skid mounted components of the air intake system shall consist of a generator mounted air intake filter, equipped with a restriction indicator.

a. Intake Air Volume



14,050 acfm @ 90°F

b. Maximum Allowable Restriction

6” H2O (clean filters) 14” H2O (dirty filters)

1.6 Exhaust System

The engine’s exhaust system shall consist of an exhaust manifold (equipped with insulation and individual cylinder thermocouples ports and turbo inlet and outlet ports, all plugged), a turbocharger inlet screen inspection port, turbocharger, and outlet adapter.  The outlet adapter converts the rectangular turbocharger outlet duct to a round standard ANSI bolt pattern for connection to external piping.  Thermocouples shall be supplied & installed by installing contractor.

a. Exhaust Flow Rate



29,100 acfm

b. Exhaust Temperature



665°F

c. Maximum Allowable Restriction

5” H2O

2. Accessory Equipment

2.1. Provide a steel structure accessory rack located directly in front of the accessory end of the diesel engine.  Mounted on this framework are the lube oil filter, side outlet lube oil cooler, engine jacket water thermostatic control valve, and duplex fuel oil strainer assembly.  The auxiliary turbocharger oil filter is located on the left hand side of the rack, as well as the engine terminal box.

2.2. The fuel oil daytank (550 gallons) shall be located directly below the accessory rack, in between the two main beams of the diesel skid. 

2.3. Lube Oil System

This system shall consist of AC & DC motor operated circulating oil / turbocharger priming and soakback pumps. 

The Lube Oil System shall be as follows:

a. The AC oil pump has a 6 gpm flow rate, driven by a 1 hp motor.  This pump/motor assembly is mounted on the diesel skid, and piped from the engine oil sump to the engine oil filter assembly.  During standby periods, the pump circulates lube oil to keep the filter and lube oil cooler full and also includes a parallel path to provide priming/soakback of the turbocharger bearings.

b. For the turbocharger supply, the pump discharge is routed to an auxiliary turbocharger filter located on the diesel skid.  From the filter, oil is routed down the right side of the engine block, to the head of the engine mounted turbocharger filter located at the rear of the engine.  (Note that the engine mounted turbocharger filter is only utilized during engine operation.  During standby, check valves in the filter head isolate the filter from the standby oil flow.)

c. A 30 psig check valve isolates the lube oil filter and cooler after engine shutdown.  During this time period, the oil is warm enough that the check valve remains closed, and all of the standby pump’s output is directed to the critical turbocharger bearings for removal of heat (soakback function).  After the engine has cooled sufficiently, the check valve opens as viscosity of the oil increases and therefore the pump outlet pressure increases, and pump flow is again routed to both the lube oil filter and the turbocharger bearings (for prelube).

d. The lube oil system also has DC motor operated circulating and turbocharger pump.  This pump is piped in parallel with its AC counterpart, and operates in the same manner if AC power is not available.  Power for this pump is taken from station service batteries. This pump only operates for prelube prior to start and for 30 minutes after shutdown to cool the turbo.

2.4. Cooling System
a. A remote mount, horizontal core radiator shall be provided.  The radiator shall be sized to allow for 110% engine load.  Ambient conditions are 25 to 105 degrees Fahrenheit, 10% to 100% humidity.  Elevation will be 10ft above sea level.  Tube construction shall be 304SS tubes with aluminum fins.  Minimum tube wall thickness shall be 20 BWG.  Heads and frames shall be zinc metalized steel.  Headers shall contain plugs to allow access to individual tubes without removing header.  Unit shall have 2 fans.  Fan motors shall be 480V 3ph.  A core guard is required.  Fan motor starters shall be supplied with radiators.  Starters shall be in NEMA 4X stainless steel enclosures. The maximum allowable pressure drop between the water inlet and outlet is 5 psi.

b. A thermostatic valve shall be mounted on the lube oil filter housing to regulate engine outlet temperature.  The thermostatic valve has a nominal setpoint of 170-180 degrees F.

c. A ship-loose expansion tank shall be capable of being mounted above or adjacent to the unit, and will be the highest elevation in the cooling water system.  This allows the cooling system to be in a completely flooded state at all times.  

d. Flexible connections for interconnecting cooling system piping to the diesel skid shall also be provided.

e. Provide a shell & tube heat exchanger sized to dissipate the engine jacket water heat with the engine operating at 110% rated load, and utilizing 87 deg F inlet temperature seawater, while operating with a mixture of 100% water with corrosion inhibitor on the fresh water side at a seawater inlet flow of 1400 GPM. Maximum engine jacket water outlet temperature will be limited to 190 deg F.  Seawater discharge temperature will be limited to 100 deg F. All material in contact with sea water shall be CU/NI (copper / nickel) except the end bells. Ends bells shall be steel with an epoxy coating on the internal surfaces. The tube bundles shall be removable. Flanged water connection points shall be extended to the edge of the DG skid for convenient field connection to the sea water source. Two (2) Flanged type stainless steel flexible connectors shall be included for installation by others.  A thermostatic valve shall be mounted on the lube oil filter housing to regulate engine outlet temperature.  The thermostatic valve has a nominal setpoint of 170-180°F.

2.5. Fuel Oil System

a. The engine accessory rack shall include a duplex fuel suction strainer and a hand priming pump.  These shall be mounted on the right hand side of the rack.  The hand priming pump is only used prior to engine starting after fuel system maintenance has been performed, or after long shutdown periods.

b. A DC motor operated fuel priming pump shall be supplied to ensure fuel oil priming prior to engine starting.  This pump shall be 125 vdc, ½ hp, and only operates for a few seconds during engine cranking.  Power for this pump is provided by station service batteries.

c. A 550 gallon daytank shall be provided, mounted beneath the accessory rack.  The tank shall be equipped with an inspection port, vent assembly, a level indicator, level switches for automatic control of fuel transfer equipment, and level switches for high and low alarms.  The tank shall be a single wall weldment, installed in the diesel skid during assembly, and of robust design, such that it supports the weight of the accessory rack.  The unit skid shall contain a “drip-pan” beneath the fuel tank that is capable of holding the entire volume of the day tank. A level switch shall be installed in the drip-pan that will stop the transfer of fuel into the daytank and initiate an alarm at the operator control station.

2.6. Air Intake System

The air intake filter shall be directly connected to the turbocharger inlet with a flexible boot and clamps.  The filter housing shall be mounted to the generator frame for support.  Filters shall have fiberglass bag elements.  Filter housing shall include a vacuum indicator to show filter restriction.

2.7. Exhaust System

a. The exhaust system shall include a turbocharger outlet adapter which converts the rectangular turbo outlet to an ANSI flange bolt pattern.  A stainless steel flexible bellows for connecting the turbo outlet adapter to the exhaust piping shall be provided.

b. An industrial grade exhaust silencer shall be provided.

c. The silencer shall be made from carbon steel, coated with high temperature black paint.  The silencer shall be configured with the inlet on the side and the outlet on the end to direct the exhaust gasses vertically.

d. A rain cap shall be installed on the outlet of the exhaust elbow.

3. Generator 

a. The generator shall be a medium voltage, AC synchronous machine, with double bearings.  The unit shall be rated 2400/4160V, 4476 kVA, 3581 kW, 900 rpm, 3Ø, 60 Hz, continuous duty, class F insulation, 105◦C rise/ 40◦C ambient, and shall be equipped with a rotating brushless exciter, and a PMG for excitation support, both shaft mounted. The PMG output power must be suitable for powering a Basler SSR-125-12 voltage regulator.

b. The unit shall be 6 lead, wye connected. Main power connections shall be via connection stabs located at the bottom of the rear end frame. The connection stab shall be positioned such that they are below the deck plates at the rear of the unit. Side mount terminal boxes are not acceptable due to space limitations in a housed unit.

c. The frame shall be fitted with integral space heaters.  Each stator phase shall be equipped with two 100Ω Platinum resistance temperature devices (RTD’s), and each bearing shall be equipped with a single RTD.  The space heaters, field connections, RTD’s, and PMG shall all be wired to an auxiliary terminal box on the generator.

d. The generator shall be connected to the diesel engine with a flexible coupling.

e. The wound stator assembly shall consist of heavy form wound coils with fully taped and insulated magnet wire, completely processed with multiple vacuum pressure impregnation (VPI) procedures to assure maximum dielectric and environmental protection.  The neutral connection shall be made up at the generator set and differential CT’s shall be installed between the generator and the neutral start point. Differential CT’s shall be 1200:5 ratio, Square D P/N: 780R122.

f. The rotor assembly shall be made of a laminated rotor spider and individual field poles attached to the spider with robust dovetails inserted into slots in the spider.  The field poles shall be wound with insulated copper wire and layers of epoxy to provide maximum bond strength.  A full copper damper circuit shall be interconnected from pole to pole to enhance paralleling and transient characteristics.

g. All rotors shall be dynamically balanced and capable of 125% overspeed without damage.

4. Power Unit Assembly

a. The complete engine/generator/accessory rack assembly shall be provided on a common fabricated steel base consisting of W24x94# wide flange I-beams.  The unitized assembly shall be provided with lifting lugs for handling.  

5. Engine Controls & Instrumentation

a. An accessory rack mounted Engine Terminal Box (ETB) and gauge panel shall be provided by the generator set manufacturer. Four 2” conduits shall be run between the ETB and area reserved for the ECP. These conduits will be used for future instrumentation cable installation.

b. The ETB shall have a 26” wide by 44” high open space available on the subpanel to accommodate future customer installation of additional terminal strips in the ETB for the connection of engine monitoring equipment.  

c. The following equipment shall be installed on the unit and wired to terminal strips located in the ETB by the generator set manufacturer:

a) Woodward Actuator (8251-425)




b) 125VDC Air Start Valve

c) Magnetic Pickup





d) 125VDC Fuel Prime Pump

e) Overspeed trip limit switch




f) Low oil pressure shutdown switch

g) Low oil press alarm switch




h) Low standby circulating oil press switch

i) Low water press alarm switch




j) Low starting air press alarm switch

k) High crankcase press shutdown switch



l) High water temp shutdown switch

m) Low oil level alarm switch




n) Low day tank level alarm switch

o) High day tank level alarm switch




p) Day tank level control lower level switch

q) Day tank level control upper level switch



r) Fuel leak containment high level switch

s) Low water level alarm switch

d. The following equipment shall be installed on the unit and wired to the Generator Aux Terminal Box by the generator set manufacturer:

a) Generator Field






b) Generator PMG output

c) 6 Generator Stator RTD’s




d) Generator Bearing RTD’s

e. To accommodate the installation of future engine monitoring equipment by the customer, the following piping shall have ½” NPT thread-o-lets (ports) installed by the generator set manufacturer:

a) 1 port in pipe from scavenging oil pump discharge to lube oil filter assembly.

b) 1 port in pipe from lube oil cooler side outlet to strainer box.

c) 1 port in overhead water outlet pipe of engine.

d) 1 port in oil cooler water inlet pipe, down stream of tee for radiator outlet pipe.

e) 1 port in radiator outlet piping.

f) 1 port must be available in aspirator at engine water pump intake.

g) 1 port in air duct between aftercooler and engine air box (left bank)

h) 1 port in air duct between aftercooler and engine air box (right bank)

f. The exhaust manifolds shall have ports for cylinder exhaust thermocouples.  ½” NPT ports shall also be installed at the inlet and outlet of the turbocharger.

g. The following gauges shall be installed by the generator set manufacturer at the specified location:

a) Lube oil pressure in gauge panel above ETB on accessory rack.

b) Fuel pressure in gauge panel above ETB on accessory rack.

c) Starting air pressure in gauge panel above ETB on accessory rack.

d) Oil pressure before filter on oil filter housing.

e) Oil pressure after filter on oil filter housing.

f) Water temp out of engine on overhead water outlet pipe.

g) Lube oil temp out of cooler on lube oil cooler side outlet pipe.

D.  SITE VISITS

1. Conduct a site visit after equipment is on-site and set in location to review connections and provide installation instructions to the government. 

2. Conduct a site visit for performance of Acceptance checks and tests and Functional acceptance tests.  The government will provide 30 days notice for the site visit.

3. Government representative will conduct a site visit to the manufacturer’s facility for inspection of components prior to assembly. 

E.  SUBMITTALS

1. SD-02 Shop Drawings

Submit drawings pertaining to the engine-generator set and auxiliary equipment, including but not limited to the following:

a. Certified outline, general arrangement (setting plan), and anchor bolt details. Show total weight and center of gravity of assembled equipment on the steel subbase.

b. Detailed elementary, schematic wiring, and interconnection diagrams of the engine starting system, jacket coolant heating system, engine protective devices, engine alarm devices, engine speed governor system, generator and excitation system, and other integral devices.

c. Dimensional drawings or catalog cuts of exhaust silencers, radiator, valves and pumps, intake filters, and other auxiliary equipment not integral with the engine-generator set.

2. SD-03 Product Data

a. Engine-generator set data

3. SD-06 Test Reports

a. Acceptance checks and tests

b. Functional acceptance tests

4. SD-09 Manufacturer's Field Reports

Perform and report on factory tests and inspections prior to shipment. Provide certified copies of manufacturer's test data and results. Test procedures shall conform to ASME, IEEE, and ANSI standards, and to ISO requirements on testing, as appropriate and applicable. The manufacturer performing the tests shall provide equipment, labor, and consumables necessary for tests and measuring and indicating devices shall be certified to be within calibration. Tests shall indicate satisfactory operation and attainment of specified performance. If satisfactory, equipment tested will be given a tentative approval. Equipment shall not be shipped before approval of the factory test reports.

a. Engine tests

b. Generator tests

c. Assembled engine-generator set tests

5. SD-10 Operation and Maintenance Data
Submit in accordance with Section 01 78 23 OPERATION AND MAINTENANCE DATA and the paragraph entitled "Assembled Operation and Maintenance Manuals."

a. Diesel engine-generator set, Data Package 4

b. Auxiliary systems and equipment, Data Package 4

6. Assembled Operation And Maintenance Manuals

The contents of the assembled operation and maintenance manuals shall include the manufacturer's O&M information required by the paragraph entitled "SD-10, Operation and Maintenance Data".

a. Manuals shall be in separate books or volumes, assembled and bound securely in durable, hard covered, water resistant binder, and indexed by major assembly and components in sequential order.

b. A table of contents (index) shall be made part of the assembled O&M. The manual shall be assembled in the order noted in table of contents.

c. The cover sheet or binder on each volume of the manuals shall be identified and marked with the words, "Operation and Maintenance Manual."

E.  ENGINE TESTS

Perform customary commercial factory tests in accordance with ISO 3046 on each engine and associated engine protective device, including, but not limited to the following:

a. Perform dynamometer test at rated power. Record horsepower at rated speed and nominal characteristics such as lubricating oil pressure, jacket water temperature, and ambient temperature.

b. Test and record the values that the low oil pressure alarm and protective shutdown devices actuate prior to assembly on the engine.  These items will be tested prior to installation at the vendor’s site.
c. Test and record values that the high jacket water temperature alarm and protective shutdown devices actuate prior to assembly on the engine. These items will be tested prior to installation at the vendor’s site.
F.  GENERATOR TESTS

Tests shall be performed on the complete factory assembled generator prior to shipment. Conduct tests in accordance with IEEE Std 115, NEMA C50.10, and NEMA MG 1.

1. Routine Tests

Perform the following routine tests on the generators and their exciters:

a. Resistance of armature and field windings

b. Mechanical balance

c. Phases sequence

d. Open circuit saturation curve and phase (voltage) balance test

e. Insulation resistance of armature and field windings

f. High potential test

2. Design Tests

Submit the following design tests made on prototype machines that are physically and electrically identical to the generators specified.

a. Temperature rise test

b. Short circuit saturation curve and current balance test

G.  ASSEMBLED ENGINE-GENERATOR TESTS

Perform the following tests on the assembled engine-generator set.

1. Initial Stabilization Readings

Operate the engine-generator set and allow the set to stabilize at rated kW at rated power factor, rated voltage, and rated frequency. During this period record instrument readings for output power (kW), terminal voltage, line current, power factor, frequency (rpm) generator (exciter) field voltage and current, lubricating oil pressure, jacket water temperature, and ambient temperature at minimum intervals of 15 minutes. Adjust the load, voltage, and frequency to maintain rated load at rated voltage and frequency. Adjustments to load, voltage, or frequency controls shall be recorded on the data sheet at the time of adjustment. Stabilization shall be considered to have occurred when four consecutive voltage and current recorded readings of the generator (or exciter) field either remain unchanged or have only minor variations about an equilibrium condition with no evident continued increase or decrease in value after the last adjustment to the load, voltage, or frequency has been made.

2. Transient Response Test

Drop the load to no load and re-apply rated load three times to ensure that the no load and rated load voltage and frequency values are repeatable and that the frequency and voltage regulation is within recommended limits.

H.  ACCEPTANCE TESTS AND CHECKS

Perform in accordance with the manufacturer's recommendations, and include the following visual and mechanical inspections and electrical tests, performed in accordance with NETA ATS.

1. Engine-Generator Set

a. Compare equipment nameplate data with specifications and approved shop drawings.

b. Inspect physical and mechanical condition.

c. Inspect for correct anchorage and grounding.

d. Perform an insulation-resistance test on generator winding with respect to ground. Calculate polarization index.

e. Perform phase rotation test to determine compatibility with load requirements.

I.  FUNCTIONAL ACCEPTANCE TESTS
The tests shall be performed by the control system start-up engineer as a task order under an existing separate contract. The contractor shall be present for the functional acceptance test and verify proper engine-generator set operation for the following tests.

a. Proper functioning of each engine protective shutdown device and pre-shutdown alarm device. Testing of the devices shall be accomplished by simulating device actuation and observing proper alarm and engine shutdown operation.

b. Proper functioning of the engine overspeed trip device. Testing of the overspeed trip device shall be accomplished by raising the speed of the engine-generator set until an overspeed trip is experienced.

c. Proper base load and load share performance of the engine-generator in parallel with the existing power plant engine generators. 

d. Observe operation of the engine-generator set at rated current (amperes) until the jacket water temperature stabilizes. Stabilization will be considered to have occurred when three consecutive temperature readings remain unchanged. Continue to operate the generator set for an additional 2 hours. Record instrument readings for terminal voltage, line current, frequency (Hz), engine speed rpm, lubricating oil pressure, jacket water temperature, and ambient temperature at 5 minute intervals for first 15 minutes and at 15 minute intervals thereafter.

J.  PAYMENT SCHEDULE

1. Payment shall be as follows: 

a.  Upon receipt of invoice for order of the engines - 10 percent.

b.  Upon submission of shop drawings and catalog data - 10 percent.

c.  Upon contractor receipt of the engines but not before 30 October 2010 - 20 percent.

d.  Upon contractor receipt of the generators but not before 30 October 2010 - 15 percent.

e.  Upon successful completion of the factory test - 15 percent.

f.  Upon shipment of units to the port in Jacksonville, FL and delivery of Operation/Maintenance Manuals - 10 percent.

g.  Upon successful commissioning and start-up of generators – 20 percent.

K.  ATTACHMENTS

a. Submittal Procedures.

b. Operation and Maintenance Data.

c. Contractor Past Performance Survey.

