May 1, 2011
Mike Harkins

H & H Technical LLC

RE:  Caterpillar 3516 1200rpm / Ariel JGH/4-3

Mr. Brian Hamilton:

Natural Gas Compression Systems, Inc. (“NGCS”) is pleased to present our proposal for a newly packaged Ariel JGH/4-3 compressor driven by a Caterpillar 3516 LE engine.

The following pages detail the compressor package components and capabilities.  

Thank you for the opportunity to propose on this package.  Please feel free to call me with any questions.

Best Regards,

William Jenkins

Vice President
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Description and specifications of NGCS Compressor Package complete as follows:

Design Conditions
Suction Pressure (psia)………………………………
    10 

Discharge Pressure (psia)…………………………….
   450


Flow (MMSCF/D)……………………………………
 4.506

Inlet Temperature (deg. F)……………………….….
   80

Aftercooling Gas (deg. F)…..…….…………………
   120

Elevation (ft.)………………………………………

   100

Specific Gravity……………………………………..
  .81

Ambient Temperature (deg. F)………………………
   100

Skid
NGCS starts with a solid foundation consisting of four structural steel main I-beam runners with thoroughly welded interconnecting I-beams to support the engine base, compressor base, scrubbers, panel board, cooler, and pipe supports/hold downs.  This allows for proper support and foundation.  Skids are covered with diamond decking steel plate with concrete fill in critical skid sections.  Each end includes a tail-roll and lifting eyes.  A two-inch pollution rail surrounds the skid and drains are also provided.    NGCS builds a very robust skid and believes this is critical to constructing a well running compressor package.

Compressor 

JGH 4 throw 4 stage compressor package cylinders as follows:

Design

Balanced/ Opposed

Drive

Direct Connected




1st stage
2nd stage
3rd stage

Number of cylinders
   (2)

  (1)

   (1)

  

Cylinder

 17.250”
13.000”
8.000”


MAWP

230 psig
300 psig
800 psig

Material

Ductile Iron
Ductile Iron
Ductile Iron

Rod Load (total)
48,000

48,000

48,000



Variable Volume Pkt.
  Yes

Yes

Yes
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Engine 

Manufacturer:

Caterpillar

Model:


3516 LE  AFRC

RATED:

1150 HP @  1200 rpm

Engine and starting accessories
NGCS’s Standard Caterpillar Engine Configuration includes:

Governor, Woodward Electronic actuator with 2301A control

Turbine-type Starter

Fisher fuel gas regulator 

Fuel gas relief valve set for protection of regulator

Hospital grade muffler

Expansion joint – wrinkle belly

Exhaust pipe

Pre/post lube

Fuel gas filter

Adem III Ignition System 
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Cooler

R & R Engineering Cooler Model UI -13-25, vertical coil, horizontal intake, vertical discharge single fan forced draft, engine driven air cooled heat exchanger complete with Moore Class 10000 VT Low Noise Fan; sheaves guards, ASME cod stamped design, manual louvers on gas sections.  The cooler is designed based on 100 degree F ambient with a 20 degree F..
Qty  
Service



Discharge Temp
MAWP
1
EJW



165 F


   150 psig @ 300 F

1
TAW



130 F


   150 psig @ 300 F

1
IC1



120 F


   150 psig @ 300 F

1
IC2



120 F


   300 psig @ 300 F

1
After Cooler


120 F


   600 psig @ 300 F

Cooler will be painted primer red.

Scrubbers

One (1) Inlet filter scrubber and one (2) interstage scrubber.  Scrubbers are ASME code stamped and are vertically skirt mounted on structural steel members.

Each scrubber is complete with the following:

· High-level shutdown switch Murphy Control 1200 series.

· Automatic liquid level controller and dump valve – Kimray

· Manual drains

· Each dump valve is isolated for repairs if necessary while unit is running

· Gauge glass w/cocks
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Control Panel

Altronic control panel in a weatherproof enclosure with a freestanding base, removable rear door and a hinged front door with safety glass window and shock mounted inner panel.  The annunciator includes an adjustable start-up timer, stop switch and test mode.  Annunciator will scan end devices for faults before start-up.   First cause of shutdown is displayed on LCD readout and retained in memory. Panel is complete with the following:

Shutdowns: 




Panel Mounted Gauges:

Low Engine Oil Pressure


Suction Pressure – each stage

Low engine Oil Level



Discharge Pressure – each stage

Low Engine Coolant Level


Compressor Oil pressure

High Coolant Temperature



High Engine Oil Temperature


Tachometer//Hour Meter

Overspeed




Engine Oil Pressure

Engine Vibration



Engine Jacket Water Temperature

Low Compressor Oil Pressure 

Auxiliary Water discharge Temperature

Low Compressor Oil Level


Oil Temperature

Lubricator No Flow



Manifold Pressure

High Compressor Oil Temperature

Compressor Vibration



0-5 Minute Start – Run Timer

Cooler Vibration



Stop- Run Switch

Low Suction Pressure – each stage

Push to start

High Suction Pressure- each stage

Low Discharge Pressure – each stage

High Discharge Pressure – each stage

High Discharge Temperature –each stage

High Scrubber Liquid Level – each stage

Emergency Stop
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Relief Valves

Anderson Greenwood

Accessory Equipment

Coupling and Coupling Guard

Relief valve is included on the discharge

Estimated Package Dimensions

Engine & Compressor 
13.5’ W x 40’ L x 11’ H

Weight



100,000 lbs.

Cooler



23’6” L x 13’ 6” H x 8’6” D

Weight



29,000 lbs.

Engineering

General arrangement drawing 
(qty. 1)

Elevations views


(qty. 1)

Process flow diagrams 

(qty. 1)

Utility diagrams


(qty. 1)

Panel drawings


(qty. 1)

Operation & Maintenance manuals
(qty. 1)
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Delivery

This package can be shipped approximately 26 – 30 weeks after receipt of a signed contract based on current component lead times.

Package Price
NGCS is pleased to offer H & H Technical LLC the above referenced compressor for a price of $959,777.00 F.O.B. Traverse City, Michigan.  .

Payment Terms

30%
deposit to initiate order

30%     upon receipt of  the compressor

30%     upon receipt of the engine

10%     when ready to ship not to exceed 10 days after unit is ready to ship

Warranty 
Natural Gas Compression Systems, Inc. provides a twelve (12) month warranty on the entire compressor package except on normal wear parts.

If you are in agreement with these terms and conditions, please sign both copies of the agreement and return one copy back to NGCS.  Thank you for the opportunity to quote on this project!

Best Regards,








H & H Technical LLC

William Jenkins


 


Agreed & Accepted:

Vice President








__________________________ 

Name: _____________________








Its:  








Date:  ___________________
