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American Power Group Corporation

(Integrated Alternative Energy Solutions)

JAPOWER

Diesel + NG Dual Fuel Technology

APG
International

Africa
Australia
Canada

Caribbean
Central America
Mexico

South America

Dual Fuel
Stationary Power

Drill Rigs
Frac Trailers
Pumps

Primary Power
Emergency Backup
- Hospitals

- Data Centers

- Perishables
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Dual Fuel
Vehicular Power

CNG / LNG / RNG
DF Gliders
Severe-Duty DF
Gliders

DF Conversions

- Class 8 Trucks

- Cement Mixers
- Transit Buses

- Mine Haul

- Port Stackers
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t NGL Services

Flare Capture Methane Capture
Services Flare to Fuel™
Stranded/Remote Sites ¢ Methane to Natural Gas
Mobile Units ¢ Pipeline Quality CNG

Flare to Fuel Products e APG Dual Fuel
- Y-Grade NGL - Well Sites
- Emulsifiers/Dilutents - Stationary Gensets
- Frac Heater Fuel - Pumps
- Lighting

Micro-Fractionation™

On Well Site
Purity Products
E&P Cost Savings

- Severe Duty Trucks
- Heavy Duty Trucks
- Power Generation
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SERyICE®

Flare Abatement Programs
NOx Reduction Programs
Grants/Tax Credit Assistance

Lunch & Learn Sessions



APG’s Patented Third Generation
Desighed By Power-Train Leaders in Detroit

A

Digital Dual Fuel Electronic Control Unit

Non-Invasive Read-only access of OEM CANBus system
Maintains OEM temperatures & pressures

Dynamic fuel control system — no custom fuel injectors

3D Natural Gas Software Mapping System

Meet emissions — optimize displacement at all load ranges

APG control strategies ensure seamless operation

Variable Fuel Metering

Optimize displacement through full RPM & load ranges




APG V5000 Tur
Hardware Com

oocharged Natural Gas®

oonents

Vehicle CANBus

High Pressure Requlator

‘/JIDU - Remote Display Unit

Low Pressure Shut Off

Pressure
Sensar

Pressure Gauge

EFiII Receptacle
. PRD - Pressure Relief Device
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High Pressure Shut OFf
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Exfawst Gas
Temperature
Turbo Semsar

/

T Vasiable Gas Flow Control Valve
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Heater Fluid Temg Sensar AlR FLOW — =

ELo-w Pressure Regulator

fied - High Pressure
/ ) Blue - Low Pressure
qqqqqqqqq \ Y Green - Negative Pressure

e Dotted area represents components not present in V5000LNG Systems (*Tank Pressure
AMERICAN Sensor is present in both V5000CNG & V5000LNG systems)

IPOWER e APG’s technology can use CNG, LNG, RNG & captured methane 4



V5000 Engine Kit Installed *

Venturi/Throttle Body Configuration Controls NG substitution % Remote Display Unit

1-3% by volume of Natural Gas
in the air induction system

LEL (Lower Explosion Limit
Low pressure regulator requires 5-15% by volume)




APG Vehicular Dual Fuel Progress

( AR AITEELE Dual Fuel Experience
CARB Executive Orders 500+ APG DF Conversions in operation
AT 2 2 Ol gaGEnZineiAppovals 100+ million road miles of DF experience
\ZA:RZBOSS & Newer :1;25:21'::;2315 Filling the 350HP — 600HP natural gas gap

(e Customer Feedback

Sustainability
Fuel Savings of $.05 to $.20 per mile

NOx & PM reductions of 30% - 50%

Reliable design with high uptime o o _
Eligible for emissions reduction grants

Standard oil & engine maintenance _
Increase market share with customer

Q\lo loss of power or torque
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APG Customers: 100 Million Miles

of On-Road Dual Fuel Experience /(

West Virginia

Georgia

Colorado

Application

Coal Mines

FedEx Ground Contractor

State Trucks

Oklahoma

Idaho

Oregon

Application

Dairy & Ice Cream / C Store

Buses — National Research Lab

Refuse Transfer, Food




APG: Emission Reduction Results

M APG’s technology significantly reduces tailpipe criteria pollutants
on Class 8 Heavy-Duty diesel engines
e Reduces NOx by 30%-50%
e Reduces Particulate Matter (PM) by 40% to 70%
* Reduces Non-Methane Hydrocarbons (NMHC) by 99%
e Reduces Carbon Monoxide (CO) by 80%-99%
* Reduces GHG Carbon Dioxide (CO2) by approximately 10%-13%

M APG’s Turbocharged Natural Gas® technology used on Selective Catalyst Reduction (SCR)
engines (2010 & newer) has achieved record low levels for NOx emissions (Detroit Diesel
& Cummins ISX):

-  FTP-HDT Average NOx 0.098g bhp-hr Lowest NOx 0.089g bhp-hr
- RMC13 Average NOx 0.078g bhp-hr Lowest NOx 0.065g bhp-hr

*  50% - 60% lower than the current 2010 NOx standard of 0.200g bhp-hr
e Test results from West Virginia University (WVU) certified emissions lab




The Void in Low-NOx Engines y
Now Has an APG Solution /(

e CWIJV e CWIJV e CWIJV * APG / SCR Retrofit
* 6.7 Liter e 8.9 Liter e 11.9 Liter e 13-16 Liter

e Spark Ignited e Spark Ignited e Spark Ignited e Compression

e 200-250HP e 250-300HP e 300-350HP * 350-600HP |

Future Low NOx Solutions 0.02 Near Zero (2016) 0.02 Near Zero (est. 2018) 0.10 Low NOx (est. 2017)
0.05 Low NOXx (est. 2017)
0.02 Near Zero (TBD)
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Meeting United States & California
Air Quality Objectives

M APG can reduce diesel usage on Class 8 Heavy-Duty trucks by
50%-60% with no loss of power.

M Dramatic & cost effective reduction of criteria pollutants for
legacy on-highway Class 8 diesel engines (350 — 600HP) that can
happen now.

M Provides an alternative low-cost method to accelerate and beat the mandated
2010 NOx emission standard for legacy diesel engines.

M Immediate air quality benefits in highly-impacted communities around ports
and trade corridors.

M Substantial increase in the use of Renewable Natural Gas (RNG).




Thank You

Bob Natkin
Chief Engineer
rnatkinl@att.net
734.657.5651



mailto:rnatkin1@att.net

	Slide Number 1
	Slide Number 2
	APG’s Patented Third Generation  �Designed By Power-Train Leaders in Detroit
	APG V5000 Turbocharged Natural Gas® Hardware Components
	Slide Number 5
	APG Vehicular Dual Fuel Progress
	APG Customers: 100 Million Miles �of On-Road Dual Fuel Experience
	APG:  Emission Reduction Results
	Slide Number 9
	Meeting United States & California Air Quality Objectives
	Thank You 

