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Gag/Electric Partnership 2008
Electronic Pre-Combustion Check Valve (EPCC)
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Hoerbiger Engineering Services (HES)

Services Offered In 3 Key Areas Of
Compressor Station Design And Operation

= Engines

= Emissions Retrofits

= Engine Horsepower Up-rate

= Engine Efficiency Improvements
= Automation

= General Unit And Station
Automation

= Hyperlogic™
= Facilities
= Cooling Water Systems
= Air
= Electric
= Station Design
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Dediicated Engineers With Vast | ndusiry Knowledge :




Technology

Hoerbiger Engineering Services

Engines
Facilities

Automation

New/Current Products

Electronic Pre-Combustion
Chamber Control

HyperFuel

Electronic Port Fuel Injection
HyperBalance™ II
HyperLogic™

Future Products

Cycle Level Control
Predictive Controls
Electronic Fuel Control
lon Sense
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The Pre-Combustion Chamber

PreChamber designed to provide
flameignition source vs. spark
Ignition. Much morereliable
ignition source, however...

Check Valve
Fuel flooded into prechamber Housing
Air forced into prechamber
from main chamber

*Resultsin lack of air/fuel ratio
control

*Provides high emissions & lack

of ignitability
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Hiigh Energy lignition Source For Lean Aiir/Fuel Mixtures | -




EPCC™ - Benefits

Electronics Offer Precise Control Of
The Pre-chamber Fueling Event

= Absolute Control Of The Pre-chamber
Air: Fuel Ratio

= Eliminates Startup Fuel Control Issues

= Eliminates Rich Misfires At Low Amp
Setting

= Eliminates Fuel Slip During Scavenging
Replaces The Mechanical Check Valve

= Eliminates Sticking Issues With Startup
Market Availability — 2"d Quarter 2008
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Tihe Demonstiated Futuie of ILegacy Engines ;




Electronic Check Valve — EPCC™

Self Checking Electronic PCC Valve

Nominal Supply Pressure: 70 psig
Maximum Supply Pressure: 250 psig
Nominal Maximum Combustion Pressure: 2000 psig

Maximum Housing Pressure: (Non-working) 4000 psig

Maximum Operating Temperature 180 °C
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Reduees Unplanned Downitinme ;




EPCC Housing Dimensions
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Direct Replacemenit of Cuiient Check Valves




Hoerbiger Controls Formally Mecel

10 Amp Power Supply Flywheel
Referenced

= RS232 Ports

Can Be Mounted Anywhere

= On-engine

= |n Control Panel
Everything Is Contained In A
Single Control

= No Junction Box

= No Distribution Module

= No Power Module

Market Availability — 2" Quarter
2008
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Contirols Buiilt: By Tihe L eadiers Iin Contirol Techinology 8




EPCC™ - Application

Electronics Offer Precise Control Of The Pre-
chamber Fueling Event

= Hoerbiger Check Valve Design

= Replaces Check Valve On Existing PCC

= Works With Existing Installations Or New
Installations

= Valve Designed For A Minimum Three Year
Life

Includes flywheel referenced control system &
one EPCC™ valve per cylinder

8,000 Hours Of Tested Run Time

Market Availability — 2" Quarter 2008 A
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Building a Reliable Futuie For Youlr Engines ;




EPCC™ - At Work...
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Less Muaimbenamee....Chedk Valve Replaeement




Installations

Canada
Sarnia, Ontario
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(Multiple Projects at Some Locations)

Specializing IIn Land-Based Natuiral Gas Compressor Stations |




Thank You!
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