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Compressed Natural Gas (CNG) Fueled
Vehicles
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Representatives from MGE/Laclede Gas, the Federal Transit Administration and Clean Engery help

illustrate the savings that CNG will provide.




Project Background - The CNG Basics

= The primary ingredient of natural gas is methane (CH4) which is

= Pipeline natural gas is odorized as a safety measure to allow

nontoxic, odorless, colorless and tasteless.

Natural gas is lighter-than-air and will rise under normal conditions; /
it’s in a gaseous form at atmospheric conditions.

human detection. Odorized natural gas can typically be detected
by smell at approximately 1% natural gas in air.




Project Background - The CNG Basics

= Between 5% and 15% natural gas is required to support combustion
in the air.

= The ignition temperature of natural gas is approximately 1100°F

= CNG is stored on the vehicle in a gaseous form which has been
compressed up to 3,600 PSI nominal pressure (at 70° F). At this
pressure the volume of the natural gas is 3.5 times the volume of
diesel containing the equivalent energy.




Fleet Conversion — What is Required?

KC ATA Facility Conversion (Buildings built in 1977)

Vehicle Storage, Vehicle Maintenance
Evaluate Ventilation Requirements
Evaluate the potential of “Gas Pockets”
Evaluate Electrical Requirements
Elimination of High Temperature Surfaces
Location of Fueling Stations

Cost of Conversion

Cost of Operation
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National Codes Covering Vehicle Maintenance Facilities

= International Code Council’s International Fire Code (IFC 2012)

= International Mechanical Code (IMC 2012)
= International Building Code (IBC 2012)

* National Fire Protection Association’s NFPA 30A (2012)
Code for Motor Fuel Dispensing Facilities and Repair Barages

= NFPA 52 (2010) Vehicular Gaseous Fuel Syste / e
= NFPA 88A (2007) Standards for Parkipng Structures




ENGINEERING <@\[Er KCATA

Modification Category

Code References

Ventilation

IMC (2012) Table 403.3:

NEPA 88A (2007) 5.3.2:

IFC (2009) 2211.7.1, 2211.1.1, 2211.7.1.2;

NFPA 30A (2012) 7.5.1,7.5.2.7.5.3,7.5.4, 7.4.7.2,7.4.7.3

Ventilation i Pits

TFC (2009) 2211 .3;
NFPA 30A 7.4.5.4

Gas Detection

EC (20093 2211.7.2 2281 .7.2.0, 2211, 7223 221172 3;
NFPA 30A (2012)7.4.7.7.4.7.1,74.72,74.73,74.7.4

Sources of Ignition

NFPA 30A (2012) 7.6.6

Electrical Classification

NFPA 30A (2012) 8.2.1

Preparation of vehicles for
Maintenance

IFC (2009) 2211.5

Maintenance and
decommissioning of containers

NFPA 52 (2010) 6.13, 6.14
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Clean Air Program

Design Guidelines for Bus Transit
Systems Using Compressed Natural Gas
as an Alternative Fuel

Guideline for Determining the Modifications
Required for Adding
Compressed Natural Gas and
Liquefied Natural Gas Vehicles
To Existing Maintenance Facilities

OFFICE OF RES . DEMONSTRATION, AND INNOV|

UNLY |2
ey
Pablication (T)

100

Compresse d natural gas (CNG) transit bus
expernience survey: Ag:ls 2009—April 2010

R AL

Mot Tkl

T4 Howne
i Foba s Pt Fom it

171 W Charteston Eive, Suite ©
Lun Vagan, Hevads, #4446
vz e

e com

NGV Maintenance Facilities
Modification Requirements

Designing New Transit Bus Garages
o be Fuel Flexible

Prepared By:

B RStaral G Vahichs W Tachnbeal Paper

%/




Guideline for Determining the Modifications
Required for Adding
Compressed Natural Gas and
Liquefied Natural Gas Vehicles
To Existing Mamtenance Facilities
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Facility Modifications
to Accommodate
Work on CNG Vehicles

Bring Ventilation

Rates up to Code

Minor Repairs Only

No Maodification
Required by the

Major Repair Garage

CNG Only

Mechanical

Electrical
Classification

4 ACH or more

Codes

Natural

Approval by
AH] required

Open flames and
+750° F Surfaces

Ca
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Minor Repairs Only

Major Repair Garage
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Major Repair Garage

CNG Only Natural
: Approval by

AH) required

Mechanical




ENGINEERING <@\[6)

KCATA

VESDA" VLI by Xtralis™

The VESDA VLI by Xtralis is an industry first eardy waming aspirating smoke

detection (A5D) system, designed to protect industrial applications and harsh

environments of up to 2001 (20.000 sq. i)

Long life, intelligent, fail-safe technology

The VLI detector combines a fail-zafe Intelligent Filter (patent pending)

with an advanced clean-air barrier for optics protection allowing the use of

absolute detection and a long detection chamber [ife without the need for re-

calibration.

The Intelligent Filker:

= effectively reduces the level of pollution in the air sample before it enters
the detection chamber, which dramatically extends the operational life of
the detector in harsh and polluted environments.

= iz fully monitored, therefore providing consistent sensitivity over the entire
operational |ife of the detector.

Installation, Commissioning and Operation

The VLI detector features a robust IP54-rated enclosure which provides
protection against dust ingress and water splash. In the majority of

applications this eliminates the need to use expensive external IF enclosures,

thus simplifying and reducing the cost of installation.

The VLI detector is equipped with a powerful aspirator that provides a total
pipe length of 260m (1200 f). It is fully supported by the Xiralis ASPIREZ,
WEC and V3M4 software applications which facilitate ease of pipe network
design, system commissioning and maintenance together with compatibility
with existing WVESDA installations.

The Autolearm™ commissioning assistant reduces setup ime and ensures
opimum alarm and flow thresholds in a range of environments.

The VLI detector features a standardised industry BACnet aver Etherneat
communication protocol for remote monitoring and programming and
connection o building management systems (BMS) and automation devices.
This translates to direct cost savings on integration and monitoring.

The VLI detector is inherently less prone to nuisance alams due to the
intalligent filter, lint trap, sub-sampling probe and sacondary filter. Couplad
with its modular design, VLI offers a lower total cost of ownership over the life
of the product.

VLI-880, VLI-BBS

Features

= Sutable for Class 1 Division 2 applications
-Groups AB.C&D

Up to 2000r? (20,000 sq. ) coverage
Ug to 4 inlet pipes

Total pipe length up to 360m (1200 )
Five (5) high mtensity status LEDs for
greater visiility

» Robust absolute smoke detection
Intelligent Fiter (patent pending)

Lint Trap to capture fibrous particulates
= Sub-sampling Probe (inerial separator)
» Secondary Filter

= Clean ar bamier for optics protection

= Referencing

Autoleam™ Smoke and Flow
Clean Air Zem™

Air-path monitonng

Five (5) relays (Fire, Fault and 3
configurable |

Relays configurable as latching or non-
Eatching

» Expandable GPIl and relays

= Ubrasonic fliow sensing

¥tralic VST, Xiralis VEM4 and ASPIREZ
software support

=[P4 Enclosure

Easy mounting through steel support
bracket

Modular field replaceable parts for ease
of servicing

= BACnet over Ethernat

= Local USH configuration port

= Easy cable termination access

= Imperial and metric pipe ports

= Rubberized finish te extemal housing

Listings / Approvals

- L

= ULC

- M

= ActivFire

= LPCB

= CE-EMC and CPD

= EN54-20
- Cies C (50 holes | Fie-1 = 015% obsim)
- Clms B (26 Foles / Fie-1 = 045% obwim)
- CimmnA (34 holes Aler - LLOE% obzim)

Clssricano: of any ConfguTSnn (5 demined uEng
ASPIREZ

Riagianl approenis lutings and cwgameory corzlance vary behean
WEBTH prss moduin. Flalr o wenaitoin.com e she it pric
ppros ma

VESDA

by 4 xtralis
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VESDA ECO™ Detector

Gas Detection for Use with

Aspirated Smoke Detection

Xtralis the manufacturer of the

market leading VESDA aspirating

smoke detection (ASD) technology

has developed the industries first |
multi-hole aspirated gas detectar.

When used with the VESDA range

of ASD products; VESDA ECO

provides the industries 1st combine

aspirated smoke and gas detection

system.

VESDA ECO provides early waming of tosic,
owygen and flammable gas hazards o protect
personnel and property whilst ensuring business
continuity.

Applications include:

Battery charging rooms.

Boiler plant rooms

‘Commercial kitchens

Parking garages

Liility / service tunmels

Refrigerated stores and plant rooms
‘Water treatment and sewerage plants
Power generation plants

Metal processing plants

and maore. ..

How It Works

VESDA ECO uses an existing or new VESDA aspirating pipe network to
actively monitor for gas escapes and build-ups.

[Each ECO gas detector can house up io two gas sensors, and additional
detectors can be added easily to the VESDA pipe network fo monior more
gases if required. Pre-calibrated sensor cannidges are easily replaced in the
field and make converting to different gas sensors or replacing sensors a
simple task.

The VESDA ECO detector is configured using Xiralis VSC configuration
software and can be remotely monitored using Xiralis WSM4 monitoring
software. Both WSC and W5M can be used to download data from the on-
board memory card for data analysis and trending of historical data.
Integration with other building systems, including fire alarm control panels,
PLCs, HWVAC and building management systems. provides real-fime
situational awareness for intelligent emergency response.

WESDA ECO by Xiralis provides significant installation and routine
maintenance cost savings over conventional multi-point gas detection
solutions. by reducing the number of detectors required to cover an area and
by providing easy access for routine maintenance.

Hazardous area cerified varants of VESDA ECO are available (Approval
pending).

1] Consu® win Xirals ¥ anpication rEquires removal of inerkrent gases.

Gas Detection and
Environmental Monitoring

Features

= Towic, Duxygen or Flammable gas
detection
Single or dual gas versions
Factory calibrated sensor
cartridges

Integral alarm status LEDs
Integrates with PLCs/HVAC/BMS!
FACP

Configurable relays

4-20 mA analog owtputs

R5485 Modbus output

On-beard event logging
On-beard fault diagnostics

Integral gas test port
Remote reset

Approvals

CE
Electrical safety:
Conforms to ANSIUL Std 81010-1

Certified to CAN/CSA 5td C22.2 No.
610101

EN &1010-1

EMC:

FCC 47CFR Part 1586 dass B
ICES 003

EM 50270

Others:

LCPB, Vd5, AFMOR compatible for
use with Xiralis EM54-20 approved
ASD

LOM approved to UME 23300
(CO & CO+HNO.)

AQISQ — CMC Pattem Approval
CCCF—CFE, GB:15322.1
VNIPO

Hazardows area, ATEX, ANSIISA,
CSA (pending)

VESDA €ECO
« o xiralis




Electrical Open flames and
Classification f +750° F Surfaces

4 ACH or more




Lessons Learned

Explosion Proof versus Spark Resistant AHU’s

- Use a belt driven plenum fan which is an aluminum fan wheel which won’t
spark if a failure creates contact between the housing and fan wheel.

- Use an enclosed fan cooled (TEFC) motor so that the brushes and windings
aren’t exposed to the airstream versus an open drip proof (ODP).

= Air Sampling Filters

- Require replacing more frequently while the diesel fleet is still in operati
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