


Important issues of a CNG program (1)




Important issues of a CNG program  (2)




Conditions for a successful CNG vehicle program




Government support




Adequate, correct information for customers and
equipment and service providers




Choice of gas engine for specified vehicle duty cyc le




Natural gas engines

Mono-fuel engines

Dual fuel engines




Heavy duty dedicated spark ignited engine




Mono-Fuel dedicated Heavy-Duty engine
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Mono-fuel heavy duty gas engines advantages and
disadvantages

Advantages

Disadvantages




Dual fuel heavy duty engine technology




Four-stroke dual fuel engine principle of operation

Intake Stroke - NG/Air Mixture Power Stroke - Diesel Pilot

Diesel Injector

Diesel Pilot
Natural Gas & Air

Combustion Exhaust gas




Dual fuel gas engines  Advantages and disadvantages (1)

Advantages

Disadvantages




Natural gas substitution rate for aftermarket, port gas
Injection dual fuel NG/diesel engine: Dual fuel eng Ines are
generally not suited to city operation (Source: Caterpillar)
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Dual fuel gas engines  Advantages and disadvantages (2)

Drive cycle affects fuel replacement ratio and fuel e  fficiency




~ Natural gas injected at high pressur
at end of compression stroke

~ Pilot diesel injected just prior to
natural gas to provide ignition

~ Engine remains the same
« Same high power and torque
« Same high efficiency
| Pilot Diesel * Diesel cycle, ﬂ'l:l't D“ﬂ cycle
Fuel Spray « not knock limited

« not sensitive to natural
gas composition

F 40% less NOx
~ 60% less PM
~ 20% less CO,

= Injector Unit

MNatural Gas Jet

Source : Cummins Westpont




Access to good quality gas supply




Correct selection of target markets/users




Technology




Attractive economics







How to start a CNG vehicle program (1)




How to start a CNG vehicle program (2
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How to start a CNG vehicle program (3)







Basic steps in developing a regional refuelling
network (New West Technologies LLC) (1)




Basic steps in developing a regional refuelling netw ork (2)




Refuelling station location selection




Existing and potential CNG vehicle fleets inthere  gion




Refuelling station location ranking score sheet



Optimal locations for CNG refuelling stations in the region



A fleet project feasibility study generally addresses these issues:
» Codes, standards and regulatory compliance and safety

o Staff training and supporting service infrastructure

* Required vehicle specification, operation and econom ICS

» Optimised refuelling pattern for the specified vehicle
services/routes

 Natural gas supply - available pressure, pricing and g as
properties



Available OEM CNG vehicles, their procurement and
operational history

Available converted vehicle systems, their procurement and
operational history

Performance, cost and delivery time of the specified number
of vehicles
Sizing, performance, siting, layout, cost and instal lation time

of required refuelling station

Economics of the required CNG refuelling station



Economics of the specified number of CNG venhicles in the
specified duty cycle

Life cycle cost includes first costs and ongoing cos ts over the

life of the project



* Purchase/conversion and staff training costs

« Additional maintenance cost including increased work and
spare parts (e.g. increased tyre wear due to increased
weight), and periodic recertification

« Additional operating cost including “lost” mileage an d
drivers’ time for more frequent refuelling

* Reduced revenue Iif peak time passenger capacity isli ~ mited
by vehicle axle weight limit

 Vehicle fuel consumption increase due to CNG fuel
efficiency being lower than diesel, and increased ve hicle

weight



e Station purchase or rental costs

» Unused station capacity if refuelling pattern (vehicl e
operating schedule) is not optimised

» Inadequate/incorrect management of station maintenanc e

may lead to station downtime or CNG fuel quality probl ems
affecting vehicle equipment (hydrate, particulates, carryover
oll

* Ineffective control of fuel accounting/metering may | ead to

unduly high inlet gas bills or high discrepancy betwe en inlet
gas meter and CNG dispenser meter readings

» External operating and maintenance contract may provide
better control of costs



CNG amount (m3)

Fig. 2 - Optimised refuelling pattern for Services 711,712,
713 and 98 (13 Mar 01)
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Cumulative CNG amount (m3)

Fig. 3 - Refuelling capacities of 1, 2 and 3 Bauer
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Cumulative CNG amount (m3)

Fig. 4 - Refuelling capacities of different CompAir compressor
and storage combinations
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Cumulative CNG amount (m3)
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Conditions for a successful CNG project/program
Government support

Access to good guality gas supply

Selection of target markets/users

Technology

Attractive economics

Safety



Steps in starting a vehicle conversion program

Case study developing a regional refuelling network
Refuelling station location ranking

Feasibility of a fleet conversion and refuelling stat lon project
CNG fleet economics

CNG refuelling station economics



