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6 LNG Generator Units @ Cashman
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LNG Original LNG Serial Number
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UPGRADES & MODIFICATIONS TO BASE EQUIPMENT PACKAGE
Engine Control Systems Modifications (CoMap)

Description : Provide all components and materials to upgrade equipment purchased in Base
Equipment package with Genset Controls, air/fuel ratio controls and paralleling/load sharing
controls. Provide CoMap InteliGen/InteliSys-NT with fully integrated HMI’s and a remote
monitoring and operational capability via internet. Provide connectivity of the Controls System
to the LCPD Shweitzer SCADA system via Modbus. (Note: Pricing reflects all work to be
accomplished in Bellingham, WA prior to delivery).

Engine Control Systems Modifications Upgrade to Distributed Breakers and Controls

Description : Change order item to upgrade controls and breaker system to be distributed in each
generator unit. Will provide for ability for system to operate without the need of a centralized
controls module, with each unit having the capability to monitor and control itself independently,
as well as provide access for controlling the complete plant of units. Centralized controls will also
be provided through remote PC connection. (Note: represents additional scope to line item 1.q.
from original contract scope.)

Emissions Sensors w/installation & testing

Description : Provide all components and labor to retrofit (6) Sensors on equipment purchased in
Base Equipment package. One sensor per unit, to detect changes in exhaust emission level
outputs. Provide the integration of all sensors in to the CoMap controls for the purpose of
monitoring and notifying operators of changes in emissions levels. (Note: Pricing reflects all
work to be accomplished in Bellingham, WA prior to delivery).
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@ GROUP PRGDUCT INFORMATION INDEX
GAS
IC IC-G-B-48-033
DATE
16-08-07
GUASCOR POWER RATING
DEP. | 2
ENGINE: SFGLD 480 SPEED: 1800
JACKET WATER TEMPERATURE(°C):
o) 90 IruEL TYPE: Natural Gas
INTERCOOLER WATER TEMP(°C}): 55
APPLICATION: CONTINUOUS|COMPRESSION RATIO: 11.8:1
COOLING SYSTEM: TWO CIRCUITSJREGULATION: Electronic
IGNITION TIMING: 10°
EXHAUST MANIFOLD TYPE: WATER COOLED MAX. BACK PRESSURE: 450 mmH20
EMISSIONS:
NOX mg/Nm3 (8) 450 AMBIENT CONDITIONS I1SO 3046/1:
CO mg/Nm3(8) <800 Atmospheric pressure (kPa)= 100
NMHC mg/Nm3 <300 Ambient temperature (°C)= 25
Relative humidity (%)= 30
POWER RATING (4) NOMINAL PARTIAL LOADS
LOAD % 100% 80% 60% 40%
MECHANICAL POWER (3,4, 5) kWb 906 725 544 362
BMEP bar 126 101 76 5
FUEL CONSUMPTION (1)) kW 2495 2040 1595 1135
THERMAL EFFICIENCY % 36.3 35.5 34.1 31.9
| HEAT IN MAIN WATER CIRCUIT [ KW 654 | 555 | 462 | 350 ]
HEAT IN SECONDARY WATER CIRCUIT (1) kW 255 195 144 102
HEAT IN CHARGE COOLER (1) kW 155 102 58 22
HEAT IN OIL COOLER (1) kW 100 93 86 80
HEAT IN EXHAUST GASES (25 °C) (1) kW 647 536 419 301
HEAT IN EXHAUST GASES (120°C) (1) kW 497 414 326 236
EXHAUST GAS TEMPERATURE (1) °C 435 445 453 461
| HEAT TO RADIATION 1) | kW 33 | 29 | 26 | 20 |
CARBURETION SETTINGS (2)
0, TO EXHAUST(DRY)(ONLY A REFERENCE) | % 8.0 | 7.8 | 75 | 72 |
MASS FLOWS
INTAKE AIR FLOW (1) ka/h 4750 3830 2940 2080
EXHAUST GAS FLOW (WET) (1) kg/h 4940 3990 3060 2160

NOTES:

1. 100% LOAD TOLERANCES:
FUEL CONSUMPTION #5%,

COOLING CIRCUIT AND EXHAUST GASES + 15%, RADIATION 25

EXHAUST TEMPERATURE +20°C, MASS FLOWS * 10%.

2. THE ENGINE PERFORMANCE DATA, TIMING ADVANCE AND CARBURETION SETTINGS ARE VALID FOR A GAS THAT FULFILS THE REQUIREMENTS DEFINED

IN IC-G-D-30-001, 1C-G-D-30-002 AND 1C-G-D-30-003
3. NET POWER, MECHANICAL PUMPS NOT INCLUDED.

4.POWERS ARE VALID FOR AMBIENT TEMP.< 25°C AND AN ALTITUDE OF < 500m. OTHER CONDITIONS IN IC-G-B-00-001

5. OVERLOAD NOT ALLOWED

6. THE SPECIFICATIONS AND MATERIALS ARE SUBJECT TO CHANGE WITHOUT NOTIFICATION

7. AENGINE WITH INLET OR QUTPUT RESTRICTION OVER PUBLISHED LIMITS, OR WITH INADEQUATE MAINTENANCE OR INSTALLATICN

CAN MODIFY POWER RATING DATA.
8. EMISSIONS ARE CORRECTED TO 5% OF 02

[Nuevo

Jcod.: c

|Etab:

kl13

| version:  6.0/23042007]

1]




POWER GENERATION APPLICATIONS

RATINGS 1200/15.00 RPM

Continuous ratmg Output ava1lab1e Wlthout load varlatlon for an unhmlted time

RATINGS 1800 RPM

Engine Model SFGLD 240 [ SFGLD 480

* (##) Lower emissions are available

Prime Rating 453 906
Stand-By Rating [kWb | 527 | 1026 |
Prime rating: Unlimited tlme of operatlon at 80% load average wsth full load limited to
750 hours/year
Stand-by rating: Output avallable with varlable load for the outage period. Maximum 250h/year
E_NGINE SP-_EC-IFICATIONS
Engine Model SFGLD 180 | SFGLD 240 | SFGLD 360 | SFGLD 480 SFGLD 560
Configuration 6L 8L 12V 18V 16V
| Rotating Speed RPM 1200/150011800 1200/1500
Bore x Stroke mm(in) 150(5.98) x 165(6.50) 160(6.3) x 175(6.89)
- Displacement Lcuin) | 18. (1096) l 24 (1465) | 36.(2197) l 48 (2929) 56 (3417)
Compression Ratio 11.7:1
Piston Speed  |m/s(/min) 9.91 (1950) @ 1800 rpm 8.75 (1722)
Efficiency % 38.5 36.5 37.5
Emissions
NOX (##) gr/bhp-hr 2 2 2
€O (#) | gr/bhp-hr 1.5 1.5 1.5




<

GAS ENGINE GENERAL CHARACTERISTICS (SFGLD)

GUASCOR
ITEM UNITS [SFGLD 180 |SFGLD 240 {SFGLD 360 [SFGLD 480 |SFGLD 560
No of Cylinders 6 in line 8 in line 12 Vee 16 Vee 16 Vee
Cycle 4 stroke
Cylinder Dia. X Stroke mm 152 x 165 160 X 175
Displacement L 18 24 36 48 56
Compression ratio 9.3:1 Stand-by 11.7:1 Prime and continuous
Speed range rpm 1200 -1800 1200-1500
Piston speed m/sec 9.9 (1800 rpm) 8.75 (1500 pm)
Low idle rpm 650 - 750
Flywheel Housing/Flywheel SAE 0/18" SAE 00/18"
[Engine Weight kg 2620 3400 4055 5300 5800
COOLING SYSTEM
Types Water/air intercooler, Heat exchanger, Radiator
Main circuit capacity L 50 65 180 200 200
Normal Jacket water operatin{  °C 75/90
Auxiliary Water Temp. (in) °C 55 55 55 55 50
LUBRICATION SYSTEM
Normal lube oil pressure Bar 45-6
QOil capacity ( oil sump) L 70 20 180 210 210
COMBUSTION SYSTEM
Type Lean Burn (Lambda 1.5- 1.7
Fuel Natural/Digester/landfill gas
Carburation Woodward Deltec, Tecjet, Flo-Tech, EGS-01




