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Gas Technology Institute (GTI)
Barrier Reduction Grant — US Dept. of Energy

GTl and Lake Michigan Consortium created webinars
on important alternative fuel topics:

 Inspection Guidelines for CNG/LPG Vehicle Conversions

« Considerations for Garage & Maintenance Shops
When Using CNG/LPG

e Station Installation Guidelines for CNG
e Station Installation Guidelines for LPG

* Best Practices for End Users for CNG, LPG _
& Electric Vehicles Gl ¥

NORTHERN TINDIANA

Presentations are available on Chicago, SSCC, and Wi
Clean Cities websites
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Objectives

CNG Fuel

Fueling Basics

. Codes and Standards

. Station Basics

Equipment Location

Electrical Hazardous Area Classification
. Station Installation

. Station Operation & Fire Protection

IOTMMOUO®»

I gti



CNG Fuel

0 CNG or Compressed Natural Gas is predominately
Methane (chemical formula CH,).

o It is a nontoxic, colorless, and odorless gas(odorant is
typically added for detection).

o Natural Gas typically exists in a gaseous vapor form.

o Unlike gasoline, diesel, or propane; natural gas is lighter
than air.

05.66 Ibs (~125 SCF) of natural gas is a Gasoline Gallon
Equivalent (GGE)

0 6.312 Ibs (~139 SCF) is a Diesel Gallon Equivalent (DGE) —
Proposal to NIST
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CNG Fueling Basics

oNominal pressure of CNG fuel systems in the
U.S. have been standardized to 3600 psig. Older
3000 psig systems have largely been phased out.

0 CNG fuel tanks are allowed to be filled to 3600
psig at 70° F (settled pressure), and no more than
4500 psig at any temperature.

0 Fueling is either stopped by the dispenser when
a temperature compensated full fill pressure Is
achieved or manually stopped by operator with a
switch at the dispenser.
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Codes and Standards

CNG Station Codes (current editions listed — NOT

PA jurisdiction specific editions):

oNFPA 52: Vehicular Gaseous Fuel Systems Code
2013

oNFPA 70: National Electric Code (NEC) 2011.:
Article 500: Hazardous (Classified) Locations,
Article 501: Class 1 Div.1 & 2 Hazardous Locations

oNFPA 30A: Code for Motor Fuel Dispensing
Facilities and Repair Garages 2012 (Addresses
additional requires when CNG fueling is added to
existing liquid petroleum station)

olnternational Fire Code (IFC gti
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PA Dept. of Environmental
Protection (DEP) Guidelines

oList of permits to consider (NOT all inclusive):
0 CNG Venhicle Fuel Facility Application to Install
0 CNG Dispenser Registration and Inspection (W&Ms)
o Alternative Fuel Tax License
o Highway Occupancy Permit (HOP)

o Construction Stormwater (Ch 102) and Water Obstruction
and Encroachment (Ch 105) permits

o Air Quality Plan Approval
oPermitting Guide to Building and Operating (CNG)

Fueling Stations In Pennsylvania
http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-95403/0340-FS-

DEP4412.pdf
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PA CNG Station Locations

oPublic/Private/Planned Stations in PA — 79 currently
o http://www.afdc.energy.gov/fuels/natural _gas_locations.html
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Fast-fill Station Basics

Fast-Fill Station

Utility Storage
Gas Meter

Gas Line

Dryer T

e - : Gas Compressor

O Dryer required to remove moisture from gas.

0 Compressor, Dryer, Metering Devices, and Dispensers:
Rated for Hazardous Locations.

O Card Reader System or Fuel Management System to
authorize transactions.

. ]

Sequencing and
Temperature Compensation

Card Dispenser
Reader




Time-fill Station Basics

Time-Fill Station

Ltility Temperature
Gas Meter Buffer Compensation

Storage
Gas Line

"o g Y

Compressor

O Time-fill can lower station costs by reducing compression
and storage needs
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Equipment Location

NFPA 30A, Chapter 12 & NFPA 52, Chapter 7
address equipment placement and set backs.

o Compression, Storage, and Dispensing Equipment
are addressed In these chapters.

o0 Location, either indoors and outdoors, of the
equipment matters.

0 In some instances a combination of both codes will
give guides on final equipment placement e.g. tank
separation (from other aboveground fuel tanks &
dispenser).
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Equipment Location- Sample Layout
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Electrical Hazardous Area Location

NFPA 30A & NFPA 52 establish electrical area classification for
CNG fueling stations.

o Compressors, Aboveground Storage Tanks, Dispensers,
Pressure Relief Discharge, Vents and ancillary equipment
(dryers) are classified per Table 7.4.2.9 in NFPA 52.

Electrical Conduits and Wiring must be installed per approved
methods indicated in NEC for classified areas.

With AHJ approval, classified areas specified in Table 7.4.2.9 are
permitted to be reduced or eliminated by positive pressure
ventilation from a source of clean air and/or inert gas per NFPA
496
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Electrical Hazardous Area Location

Convenience Store

T~

Fire Hydrant

CNG Storage
Note 1

Gas Dryer
Note 2

#*

@/Existing Propane Tank

Note 5 &6

Existing Dispensers

Note 8

]

Compressor
Note 2

MCC
Note 9

Notes:

1) A Class 1 Div. 2 hazardous area classification
exist within 10 ft. of storage containers.

2) A Class 1 Div. 2 hazardous area classification
exist within 15 ft. of compressors or ancillary
equipment e.g. gas dryer.

3) A Class 1 Div. 1 hazardous area classification
exist within the enclosure of a CNG dispenser.

4) A Class 1 Div. 2 hazardous area classification
exist within 5 ft. of CNG dispensers.

5) A Class 1 Div. 1 hazardous area classification
exist within 5 ft. of a relief valve vent or blow down
vent. Additional requirements for venting path
apply.

6) A Class 1 Div. 2 hazardous area classification
exist within 5 -15 ft. of a relief valve vent or blow
down vent.
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Light Pole

Color Legend
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CNG Dispenser Detail
(Source NFPA 52)
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Station Installation - General
Requirements

NFPA 52 addresses general site requirements of station
construction and installation.

o0 Major equipment (compression, storage, or dispensers) shall
be protected to prevent damage from vehicles and minimize
physical damage and vandalism.

o Where compression equipment operates unattended, it shall
be equipped with high discharge and low suction pressure
automatic shutdown control.

o Control circuits that are shut down shall remain shutdown
until manually reset.
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Station Installation - General
Requirements

NFPA 52 ed. 2013 incorporates new sections emphasizing
general requirements of station construction.

o Installation CNG systems shall be supervised by qualified
personnel with reference to their construction and use.

o Modifications to fuel stations requires a HAZOP and start up
plan completed prior to completion or operation of the facility.

o Compression, storage, and dispensing equipment shall be
Installed on foundations with anchoring system designed to
meeting building code requirements and able to withstand
seismic and wind loads.
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Station Installation — Storage
Containers

O Storage containers are to be installed above
ground on stable, non combustible foundations or
In vaults with proper ventilation and drainage.

o Individual groups of manifolded ASME vessels
without individual storage valves shall be limited to
a maximum of 10,000 scf.

o0 PRVs are to be periodically inspected
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Station Installation — Piping/Tubing

o Piping and fittings are to be fabricated, installed,
and tested per ASME B31.3, Process Piping Code.

o Exterior piping shall be buried or installed above
ground and supported and protected against
mechanical damage.

oUnderground and aboveground piping shall be
protected from corrosion in compliance to
recognized practices.

oThreaded pipe and fittings are not allowed
underground.
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Station Installation- Safety Valves
and Devices

o Storage: A manual shutoff valve installed at the
outlet of storage.

o Dispenser: Breakaway protection shall be provided
In the event of a pull away fuel stops to flow due to
separation.

o Dispenser: A guarter turn manual shutoff valve may
e required at a fast fill station upstream of the
oreakaway device.
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Station Installation- Emergency
Shutdown Device (ESD)

o Manual ESD’s are to be installed within the
dispensing area and outside of the
dispensing area.

o When activated the ESD’s should shut off
power and gas supply for compressor and
dispenser. —




Station Installation- Emergency
Shutdown Device (ESD)

For Fast Fill Stations:

o Automatic shutoff valves are to be installed
between storage and the dispenser and close In
the event power Is lost and/or a ESD Is activated.

o A self closing valve should be provided on the
compressor inlet that shuts off gas supply if ESD Is
activated, power lost occurs, and/or power to
compressor Iif turned to off position.
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Station Installation- ESD and Safety
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Gas Line
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as Utility
Meter

-

Gas Dryer

Commercial Outdoor CNG Station

Storage Tanks

Compressor

Filter

Card Reader &

Dispenser

Notes

1) Manual shutoff valve may be identfed and noorporated 1o Emergency
Resporse Plan for he staton desgn Thas 3 not 3 code requirement
2)NFPAT 1.0, 201] od. requires an sutomate closing valve ot
compressor inket that closes. 1 in the svent of emergency shutdown 2
power fadure 1 power 10 compressor is switched "off This vaive &
typcaly found Nuce shud boundanes and proveded by manufacturer
SWtons Wi MUltple COMpresdr uvts tha valve maybte found at staton
@35 niet Near The GI% Meter

I)NFPAT 1181, 2013 «d Requires sach betwesn e Qas storage and
dapenser(s) that close afer the folowng | power Jupply 10 e depenser
sotof2 an shutdown & the refuelng SLa%on i1 actvated
4)NFPA T 111, 2013 «d. Marualy operated shutoff vaive should be
Provided wih each HOrage COrtaner

S)NFPAT 1182 2013 ed fast closing manual valve should be installied
betore 3 breakaway devoe On SLpenter

S)NFPAT 1102013 od Requires breakawdy DrOMection provided on
every baalng hose

TINFPASS 876 201) ed Descrides pressure relef device (PRD)
requirements and mstallation of PRD's for CNG station storage cortaners.
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Station Operation & Fire Protection

o During fueling a vehicle should be turned off.

0 Sources of ignition shall not be permitted inside
transfer point. Vehicles themselves are not
considered source of ignition.

o Warning signs are to be displayed at dispensing
points.

0 A portable fire extinguisher having a rating of not
less than 20 - B:C shall be provided at the
dispensing area.
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Acknowledgement of Support

Acknowledgment: "This material is based upon work supported by the Department of Energy National Energy
Technology Laboratory under Award Number(s) DE-EE0006012 through the Clean Cities’ Implementation
Initiatives to Advance Alternative Fuel Markets program. Under these projects, local public-private partnerships
are accelerating the deployment of alternative fuel vehicles and conducting public outreach and training in
communities across the country. Since 1993, the Energy Department’s Clean Cities initiative has supported
community-led efforts to deploy vehicle and infrastructure technologies across a broad portfolio of alternative
fuels, helping to reduce America’s reliance on petroleum.

Disclaimer: "This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its
use would not infringe privately owned rights. Reference herein to any specific commercial product, process,
or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States Government or any agency thereof. The
views and opinions of authors expressed herein do not necessarily state or reflect those of the United States
Government or any agency thereof."

© Gas Technology Institute, 2013
GTI does not make any warranty or representation, expressed or implied,
with respect to the accuracy, completeness, or usefulness of the information
contained in this course material. GT| does not assume any liability with
respect to the use of, or for damages resulting from, the use of any
information disclosed in this course material.
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Questions?

Thank you for your time.



