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Preface 
 
This manual contains information and instructions required for the installation of the Quantum Fuel Systems 
Technologies Worldwide, Inc. CNG fuel storage and compression system. A thorough and complete understanding 
of the information and instructions contained in this manual is required for the installation and continued safe 
operation of the system.  Read this manual from cover to cover and keep it for future reference. 
 
The system must only be installed and serviced by trained and certified technicians who have read and understood 
this manual. Individual operator training is the responsibility of the company, firm, or organization placing the 
system in service. Reading this manual does not constitute certification. 
  
This manual contains Cautions and Notices that must be observed at all times to reduce the risk of personal injury 
during operation or installation. Improper installation procedures may damage the system or make the system 
unsafe to operate. These Cautions and Notices are not all inclusive. Quantum Fuel Systems Technologies 
Worldwide, Inc. cannot possibly warn of all the potentially hazardous consequences caused by a failure to follow 
these instructions. 
 
If you need further information or have any questions, please contact: 
Quantum Fuel Systems Technologies Worldwide, Inc. 
25242 Arctic Ocean Drive 
Lake Forest, CA 92630 
USA 
 
Tel:  949.399.4500 
Fax: 949.930.3401 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
All information, illustrations, and specifications are based on the latest product information available at the time of printing. 
Quantum Fuel Systems Technologies Worldwide, Inc. reserves the right to make changes at any time without notice. 
 
This information is the intellectual property of Quantum Fuel Systems Technologies Worldwide, Inc. and may not be altered in 
any way. This information is protected by the copyright laws of the United States of America, and other countries, and may not 
be reproduced, stored in any retrieval system, or transmitted in any form or by any means (including but not limited to electronic, 
mechanical, photocopying, and recording) without the prior written permission of Quantum Fuel Systems Technologies 
Worldwide, Inc. 
 
2015 Quantum Fuel Systems Technologies Worldwide, Inc. 
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How to Use This Manual 
 
This supplement contains information specific to the Back Of Cab (BOC) CNG fuel storage module (FSM). It does 
not explain everything you need to know about working with CNG equipment. You must use this installation manual 
along with the service manual for the other installed components. Only then will you be able to properly install and 
operate your equipment. 
 
This manual contains information for the Gen 2 BOC CNG fuel storage module. 
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Ordering Parts 
To purchase repair or replacement parts for the Gen 2 CNG Fuel Storage Module (116944 / 116074 / 117345 / 
117155) contact your local Quantum sales representative. 
 
 

Technical Assistance 
For questions regarding the installation, maintenance, and service for the Gen 2 CNG Fuel Storage Module contact 
Quantum Technical Assistance at 800.816.8691. 
 
 

Price List 
Published prices are accurate at the time of print and are subject to change without notice. For part pricing, contact 
your local Quantum sales representative. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This manual is for use only for the following FSM Part Numbers: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DESCRIPTION FEATURE  DESCRIPTION FEATURE 
PN 116074 - 123 DGE FSM STANDARD  PN 116944 - 41 DGE FSM SLAVE 
PN 117345 - 160 DGE FSM STANDARD    
PN 117155 - 180 DGE FSM STANDARD    
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Module Identification 
 

Generation 2 
 116944 – 41 DGE (Slave) 
 116074 – 123 DGE 
 117345 – 160 DGE  
 117155 – 180 DGE 

 
 
All of the generation 2 BOC FSMs will have two discrete lift hook 
mounting locations (1) located at the top of the module.   
 
The FSM has been designed with 2 lift points to safely lift and 
maneuver the module for service, maintenance, and / or inspection 
as needed. 
 
 
 
 
Models with a fill panel (2) can be visually identified 
with a configuration as shown in the illustration to the 
right. 
 
Slave models will not have a fill panel. 
 
 
 
 
 
 
 
 
 
 
 
 The part identification label (3) will be located in two 
separate locations depending on whether the FSM is equipped with 
a fill panel or if the FSM is a slave module. 
 
If the FSM is equipped with a fill panel, then the part identification 
label is located on the inner left portion of the fill panel assembly. 
 
If the FSM is a slave module, then the part identification label can be 
located inside the cylinder access panel on the bottom cover. 
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Introduction 

The Back Of Cab (BOC) fuel storage module is designed to store Compressed Natural Gas (CNG).  The FSM 
holds 3 cylinders which are contained within a vertical structure and protected with a lightweight, fiberglass housing.  
Each cylinder is configured with an individual PRD manifold assembly and thermal relief valves.  The FSM features 
both standard fill and fast fill valves. The FSM covers are equipped with rear load lighting and a fill box light.  The 
operating temperature for the fuel storage module  has a range between -40°C to 65°C. 
 
This manual provides information for the Gen 2 Back Of Cab model. 
 

About Compressed Natural Gas 
Natural gas is a by-product of oil drilling and coal mining, but it can also be harvested independently from natural 
gas fields. It can be used as a motor fuel in two forms, Compressed Natural Gas (CNG) and Liquefied Natural Gas 
(LNG).  
 
Natural gas is lighter than air. If a leak were to develop, the gas would rise and disperse through the atmosphere 
giving little chance for ignition. Compare that to gasoline and diesel fuel, both of which are dense liquids that tend to 
pool and are easily ignitable. When CNG is burned in the engine, it produces low emissions. This means less 
smog, less air pollution and cleaner air. This makes CNG a promising motor fuel for the future. 
 
Raw natural gas is odorless, so a distinctive odorant that smells very much like strong sulfur is added prior to 
distribution. This strong odor makes the presence of a leak very easy to detect. If an odor is detected, which has 
been added for your safety, please inspect the vehicle for the source of the concern and repair as needed.  
 
Natural gas itself is a safer fuel than either gasoline or diesel fuel. It has a limited range of flammability, meaning it 
requires the correct mixture of air and fuel to burn—somewhere in the 5 to 15 percent range, and an ignition 
temperature of approximately 1100°F. Compare that to gasoline and diesel fuel which both have lower 
concentrations of flammability and lower temperatures of ignition. 
 
 
 
 



CNG Gen 2 Back Of Cab FSM 
Installation Manual 

 

2 

Safety 

Important Safety Information 
 

 
 
 

 
 

Read the safety precautions in this manual before servicing this system. Failure to do so could result 
in death or serious injury. 
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The installation of the fuel storage module must be completed in compliance with all federal, state, and 
local regulations.  It is the responsibility of the installer to confirm that all regulations have been met.  
Failure to install the fuel storage module to meet all applicable regulations will result in death or 
serious injury. 

 

 

CNG is extremely flammable. If something ignites it, you could be severely burned. 

Keep sparks, flames and ignition sources a minimum of 5 meters from CNG. 

Ensure work area is well ventilated. 

Always wear proper eye and hearing protection when working with pressurized gas. 

Use explosion proof drop lights when working on gaseous fueled systems. 

Failure to follow these basic safety guidelines could result in serious death or personal injury. 

 
 
 

CNG is stored at pressures up to 3,600 psi (25 MPa). Verify all pressure is properly vented from any 
fuel cylinder or fuel line before proceeding with disassembly. Failure to properly vent fuel system 
components could result in serious injury. 

 
 

 

When filling your vehicle, keep sparks, flames and ignition sources a minimum of 5 meters from the 
refueling area which could result in minor or moderate injury including the risk for severe burns. 

 Do not smoke near CNG or while refueling a system. 

 Turn the system’s electrical system OFF while refueling. 

 Refuel CNG fuel cylinders in a well-ventilated area.   

 Keep mobile phones at a distance from the refueling area. 

Failure to do so could result in minor to moderate injury. 

 
 
 

Do not fill the fuel storage module with CNG if the cylinder pressure is less than 363 psi (2.5 MPa) AND 
the cylinder temperature is less than -31°F (-35°C).  

Allow the fuel storage module temperature to rise above -31°F (-35°C) before filling.  

Refueling under these conditions may cause personal injury and equipment or system damage. Failure 
to refuel under these conditions could result in minor or moderate injury. 

Failure to do so could result in minor to moderate injury. 

 
 

 

Using a common automotive or plumbing O-ring as a replacement part could cause a leak while 
operating the system on CNG. Use only CNG certified O-rings from an authorized source. If something 
ignites the leak, you could be burned. Failure to use a certified O-ring could result in minor or 
moderate injury. Failure to do so could result in minor to moderate injury. 
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Safety Features 

The CNG fuel system has been engineered to the highest standard to ensure occupant safety in any circumstance.  
 
The system utilizes: 

 Stainless steel fuel lines and fittings 
 Type 4 (composite) fuel cylinders 
 Over temperature protection 
 Manual lock off valves 
 Electronic lock off valve within the regulator assembly (if equipped) 

 
 

In the Event of Equipment Fire 
If a fire should occur in the vicinity of the cylinder system, the thermal relief devices located in the module may be 
activated. If any of the relief devices activates, a very rapid venting of gas may occur. If a fire caused the activation 
and the cylinder is full of a flammable gas, it is likely that the gas exiting the relief line will ignite which may be very 
dangerous. Even if the gas does not ignite, debris blown about by the gas jet could be dangerous and the loud 
noise caused by the rapid venting could cause hearing damage. 
 
If the relief devices activates, then evacuate the area immediately and call the appropriate authorities.  Once any of 
the relief devices have been activated, the FSM or all of the cylinders must be returned to Quantum Technologies 
for inspection, disposition, and service. 
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System Overview 

The Gen 2 BOC CNG fuel storage module was designed to be installed on the Class 7 and 8 heavy duty trucks 
with a maximum frame width as defined in the General System Specifications section of this manual. The 
installation of this CNG fuel storage module may require minor adjustments or alterations of the vehicle to ensure a 
durable and safe installation. 
 
The primary components of the CNG fuel storage module are: 

 CNG Fuel Storage Cylinders (Type 4) 
 Manual Fuel Tank Shut-off Valves 
 Standard CNG Fill Valve 
 High Flow CNG Fill Valve 
 High Pressure Regulator 
 Fuel Gauge Module 
 Load Lights 

 
 

System Design and Operation 
The fuel storage module contains fuel storage cylinders, thermal relief devices, fiberglass housing, and Type 4 
cylinder mounting brackets. 
 
The CNG fuel storage cylinders used in this fuel storage module are Type 4 cylinders which are wrapped in carbon 
fiber. The cylinder is shipped empty and must be properly pressurized and purged prior to service. Refer to the 
Start-Up Procedure section of this manual for more information. 
 
 

Operating Temperature Range 
 

 

Operating temperature range of the CNG system is -40F to 149F (-40C to 65C). Operating the system in 
ambient temperatures outside of this range may damage the fuel system components. 

 
Do not operate in the system in ambient temperatures outside the range of -40F to 149F (-40C to 65C).  
Exposure to excessive cold or heat will expose the system to conditions that may cause damage to system 
components. 
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General Vehicle Requirements 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Inadequate distance between the FSM and trailer (trailer gap) may result in damage to the FSM.  
Always maintain adequate distance between the FSM and trailer (trailer gap) at all times.  Failure to 
maintain adequate distance between the FSM and trailer may result in death or serious injury. 

 
Dimensions 
Minimum Distance Between Cab and Kingpin (A) (116074, 116944)  ............................................  109.8“ (2789mm) 
Minimum Distance Between Cab and Kingpin (A) (117155, 117345)  ............................................  113.6“ (2885mm) 
Minimum Distance Between Cab and FSM (B)  ....................................................................................  4.0“ (102mm) 
Minimum Distance Between FSM and Kingpin (C)*  .........................................................................  70.0“ (1778mm) 
* Verify measurement with the 5th wheel in the forward most position.  Trailers with non-standard (42” or 48”) kingpins may require additional 
wheelbase and clearance. 

 
Weight 
FSM (Empty) (116944)  ....................................................................................................................  580 lbs (263 Kg) 
FSM (Full) (116944)  .........................................................................................................................  804 lbs (365 Kg) 
FSM (Empty) (116074)  ..................................................................................................................  1759 lbs (798 Kg) 
FSM (Full) (116074)  .....................................................................................................................  2432 lbs (1103 Kg) 
FSM (Empty) (117345)  ..................................................................................................................  2180 lbs (989 Kg) 
FSM (Full) (117345)  .....................................................................................................................  3067 lbs (1391 Kg) 
FSM (Empty) (116074)  ................................................................................................................  2314 lbs (1050 Kg) 
FSM (Full) (116074)  .....................................................................................................................  3307 lbs (1500 Kg) 

 
Electrical Requirements 
Voltage Range  ..........................................................................................................................................  12-16 VDC 
Nominal Current Draw  .......................................................................................................................................  2.0 A 
Peak Current Draw  ............................................................................................................................................  3.5 A 
BOC Electrical Connector  ................................................................................................  Deutsch HDP30-18-14 PN 

 
Coolant 
Minimum Coolant Flow  ............................................................................................................................  0.5 Gal/Min 
Coolant Type  ......................................................................................................  Glycol / Phosphate Based Coolant 
Fitting Type / Connection  ............................................................................................................  (2x) 5/8“ Hose Barb 
Coolant Concentration  .......................................................................................  Not to Exceed 60/40 Concentration 

 
Fuel 
Fuel Outlet Connection  .........................................................................................................................  3/4“ 37° Flare 
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Exhaust  
Minimum Distance Between Vertical Exhaust Stack and FSM (A)  ......................................................  5.0“ (127mm) 
Minimum Distance Between Vertical Exhaust Stack Outlet and FSM (B)  ...........................................  5.0“ (127mm) 
Minimum Distance Between Horizontal Exhaust Stack and FSM (C)  ..................................................  8.0“ (203mm) 
Minimum Distance Between Horizontal Exhaust Stack Outlet and FSM (D)  .....................................  12.0“ (305mm) 

 
 

 
Dimensions 
Allowable Frame Width (A)  ................................................................................................  33.7“-34.5“ (857-876mm) 
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General FSM Specifications 
 
The Gen 2 BOC FSM has three different base mounts which will vary in width.  These mounts are defined below 
and are identified with different width part numbers.  You will need to confirm that the FSM width fits the frame of 
the truck. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Dimensions 
Depth of CNG Fuel Storage Module (A) (116074, 116944)  ...............................................................  32.8“ (833mm) 
Depth of CNG Fuel Storage Module (A) (117155, 117345)  ...............................................................  36.9“ (936mm) 
Depth of CNG Fuel Storage Module with Handles (B) (116074, 116944)  .........................................  35.8“ (911mm) 
Depth of CNG Fuel Storage Module with Handles (B) (117155, 117345)  .......................................  39.6“ (1005mm) 
Allowable Frame Width (C)  ................................................................................................  33.7“-34.5“ (857-876mm) 
Width of CNG Fuel Storage Module (D) (116074, 116944)  .............................................................  86.1“ (2187mm) 
Width of CNG Fuel Storage Module (D) (117155, 117345)  .............................................................  89.1“ (2264mm) 
Height of Load Light (E) (116944)  ........................................................................................................................  N/A 
Height of Load Light (E)  ......................................................................................................................  37.5“ (954mm) 
Height of the CNG Fuel Storage Module with Handles Above Frame (F) (116944)  ..........................  36.2“ (920mm) 
Height of the CNG Fuel Storage Module Above Frame (F) (116074)  ..............................................  84.5“ (2145mm) 
Height of the CNG Fuel Storage Module Above Frame (F) (117155, 117345)  ..............................  104.2“ (2647mm) 

 
Width (C) / Kit Part Number 
Mount Kit 50 x 50  ......................................................................................................................................  PN 117299 
Mount Kit 50 x 60  ......................................................................................................................................  PN 117300 
Mount Kit 50 x 75  ......................................................................................................................................  PN 117301 
 

Installation Kit Contents 
50 x 50 (117299) 50 x 60 (117300) 50 x 75 (117301) 

Hose Clamp – SAE #10 (Qty 2) Hose Clamp – SAE #10 (Qty 2) Hose Clamp – SAE #10 (Qty 2) 

Lock Nut – M16, Flanged (Qty 32) Lock Nut – M14, Flanged (Qty 32) Lock Nut – M16, Flanged (Qty 24) 

Bolt – M16, Flanged (Qty 32) Bolt – M14, Flanged (Qty 32) Bolt – M16, Flanged (Qty 24) 

Bracket – 50 x 50 (Qty 4) Bracket – 50 x 60 (Qty 4) Bracket – 50 x 75 (Qty 4) 

 Shim – 0.2“ (6.35mm) (Qty 4)  
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Dimensions 
Distance Between FSM Mount and FSM Front Cover (A)  .....................................................................  0.5“ (12mm) 
Distance Between Bolt Centerlines (B) (116074, 116944) ...................................................  25.6“ ±0.1“ (650 ±1mm) 
                                                              (117155, 117345)  ...................................................  29.5“ ±0.1“ (750 ±1mm) 
Minimum Distance Between Mounting Bracket and Frame Rail (C)  ......................................................  0.4“ (10mm) 
Distance Between FSM Mount and FSM Rear Cover (D) ......................................................................  0.5“ (12mm) 
Depth of FSM Mount (E)  ....................................................................................................................  10.9“ (278mm) 
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Installer Qualifications 
To successfully install the FSM, the installer should meet or exceed the minimum requirements indicated below: 
 

1. Must have the ability to read, understand, and follow the instructions contained in the CNG Fuel Storage 
Module Installation manual. 

2. Must have knowledge of all local, state, and federal regulations and standards applicable for installing CNG 
systems. 

3. Must have a basic understanding of CNG fuel system installations. 
 

Tool Requirements 
In addition to standard technician tools and safety equipment, the following tools and supplies are required to install 
the fuel storage module: 
 
 
Hand Tools 

 Tape Measure 
 1/8” Hole Punch 
 3/8” Torque Wrench (lb/ft) 
 1/2” Torque Wrench (lb/ft) 
 5/8” Open End Wrench 
 11/16” Drill Bit with 1/2" Shank 
 11/16” Crowfoot 
 11/16” Angle Open End Wrench 
 13/16” Angle Open End Wrench 
 13/16” Crowfoot 
 18” Socket Extension 

 
Shop Equipment / Tools 

 Drill with 1/2” Chuck 
 9” Digital Caliper 
 Inert Gas 6K Cylinder w/ Regulator, Lines, and CNG fill nozzle 
 Lifting Straps or Chain (Rated to 3000 lbs+) 
 Electronic Gas Detector 
 Magnetic Base Drill Press (Recommended) 
 Fork Lift (Recommend) 
 Metal Base Mount Drill Template  

 
Special Service Tools 

 Cylinder Installation Support Fixture 
 
Fluid Requirements / Shop Supplies 

 Snoop® Leak Detection Fluid 
 Parker® O-Lube 
 Zinc Rich Primer 
 Fast Drying Enamel Paint 
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Component Location 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(1) Cylinder Access Door 
(2) Access Panel 
(3) Fuel Outlet Pipe (3/4" Connection, 37° Flare) 
(4) High Pressure Fuel Inlet/Outlet Pipe* (3/8“ ORFS 8-6-6 Connection)* 
(5) High Pressure Fuel Inlet/Outlet Pipe* (3/8“ ORFS 8-6-6 Connection)* 
(6) System Vent Valve 
(7) System Vent Cap 

 *For frame mounted cylinder connection 
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Component Location (Continued) 

Cylinder Access Door 
(1) Cylinder Manual Shut-Off Valves 
(2) High-Pressure Coalescing Filter 
(3) PRD Outlet Ports 

      Electrical Interface 
(1) Electrical Connector  

 Fill Panel 
(1) Manual Shut-Off Valve 
(2) Standard CNG Fill Valve (to 3600 psi) 
(3) CNG Pressure Gauge (0-5000 psi) 
(4) High Flow CNG Fill Valve, ISO 14469-2 
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 Component Location (Continued) 

 
 

116074, 116944 
1. Fill Panel Door (Not Available on Slave Model) 
2. Cylinder Access Door 
3. Left-Side Cover 
4. Front Cover 
5. Right-Side Cover 
6. Rear Cover 
7. Access Panel 

 
 
 
 
 
 

117155, 117345 
1. Fill Panel Door 
2. Cylinder Access Door 
3. Left-Side Rear Cover 
4. Left-Side Front Cover 
5. Right-Side Front Cover 
6. Right-Side Rear Cover 
7. Access Panel 
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Line Identification 
Lines from the fuel storage module bulkhead are located below the 
FSM next to the electrical interface connector.   
 
The lines are identified below: 

1. Fuel Outlet Pipe (3/4" Connection, 37° Flare) 
2. Coolant In / Out (5/8” Barb) 
3. Coolant In / Out (5/8” Barb) 

 
Always have protective caps covering the lines when they are not 
connected to the vehicle to prevent foreign matter from entering the 
system. 
 
 
 
 

Electrical Interface 
All electrical inputs and outputs to the fuel storage module is supplied 
through the main electrical interface located at the base of the front 
cover on the fuel storage module behind the fill panel. 
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 Installation Information 
 

Service Specifications 
CNG Cylinder Service Life .........................................................................................................  See Cylinder Labels 
CNG Storage Cylinder Nominal Pressure Range ........................................  290 psi (2 MPa) to 3600 psi (24.8 MPa) 
CNG Storage Cylinder Temperature Range ...............................................................  -40°F (-40°C) to 185°F (85°C) 
FSM Temperature Range  ...........................................................................................  -40°F (-40°C) to 149°F (65°C) 
 

Torque Specifications 
3/4” 37° Flare  .................................................................................................................................  89 lb-ft. (120 N.m)  
M8-1.25 (FSM Covers)  .....................................................................................................................  71 lb-in. (8 N.m) 
M8-1.25 (FSM Access Panel)  .........................................................................................................  14 lb-ft. (19 N.m) 
M14 Fasteners  .............................................................................................................................  125 lb-ft. (170 N.m) 

M16 Fasteners  .............................................................................................................................  199 lb-ft. (270 N.m) 
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Packaging Contents and Assembly 
The FSM will be shipped on a pallet and must be handled and 
stored vertically. The system will be fully assembled and will require 
disassembly of the rear access panel before installation.  
 
The FSM will be shipped with M16 (Qty 16) fasteners installed on 
the lower vertical supports.  Remove and retain the M16 fasteners 
as they are required for proper installation. 
 
The contents of the delivery will include: 

 1 Fuel Storage Module (Gen 2 BOC) 
 1 Interface Harness 
 Installation Kit: 

o 50 x 50 Kit (117299) 
 Hose Clamp – SAE #10 (Qty 2) 
 Lock Nut – M16, Flanged (Qty 32) 
 Bolt – M16, Flanged (Qty 32) 
 Bracket – 50 x 50 (Qty 4) 

o 50 x 60 Kit (117300) 
 Hose Clamp – SAE #10 (Qty 2) 
 Lock Nut – M14, Flanged (Qty 32) 
 Bolt – M14, Flanged (Qty 32) 
 Bracket – 50 x 60 (Qty 4) 
 Shim – 0.2” (6.35mm) (Qty 4) 

o 50 x 75 Kit (117301) 
 Hose Clamp – SAE #10 (Qty 2) 
 Lock Nut – M16, Flanged (Qty 24) 
 Bolt – M16, Flanged (Qty 24) 
 Bracket – 50 x 75 (Qty 4) 

 
 

Accessories 
The FSM will have several optional accessories available: 
 

Description Part Number 
Gauge – Fuel, Kenworth 116817 
Gauge – Fuel, Peterbilt 116816 
Gauge – Wire Harness, Vehicle Side, 8 Way 116595 
Harness – Pigtail, Fuel Gauge 116819 
Harness – Pigtail, Ignition Jumper (Peterbilt 300, 600, 800) 116821 
Terminal – Fuel Gauge, Kenworth (T800) 116816 
Philips Stow-A-Way Kit 117317 
Screw – Heavy Hex Flange, M16 – 2.0 X 40mm S1-20298-013 
10’ CNG Low Pressure Flex Hose 116574-003 
11’ CNG Low Pressure Flex Hose 116574-007 
12’ CNG Low Pressure Flex Hose 116574-004 
15’ CNG Low Pressure Flex Hose  116574-005 
18’ CNG Low Pressure Flex Hose 116574-006 
Fuel Line – Crossover, 3/8”  117288 
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Module Lifting 
  
 

Lifing the FSM with a single strap is not recommended.  
Always use at least two straps that are rated and capable of 
holding the FSM.  Failure to lift with two capable straps will 
result in death or serious injury. 

 
The fuel storage module has two (2) lift points. It is recommended 
that the FSM be lifted using both lift points to allow for proper 
handling and ease of installation.  The chain or straps must exceed 
3000 lbs (1361Kg) lifting capacity. 
 
Use the two installed eye bolts. There is no need to adjust or 
remove the two eye bolts. 
 
The FSM has a dry weight of 1759-2400 lbs (798-1089Kg) and will 
require lifting equipment that can safely sustain that weight.  
 
The total ceiling clearance recommended to lift the FSM is 15 ft 
(4.6m). Be sure the shop has a lift and adequate ceiling clearance to 
install the FSM onto the frame of the truck. Lifting clearance will vary 
depending on truck frame height and the type of lifting fixture used. 
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 System Installation 

This FSM has been designed as a generic fuel storage module for Class 7 and 8 trucks. Any application deviation 
may require modifications to the steps below. The installation instructions are intended to guide a knowledgeable 
and experienced CNG technician through the necessary steps to install the FSM.  
 
Be sure to inspect the frame for prior damage, rust, welds, areas missing paint, and/or reinforcement plates.  These 
indicators could mean that the frame’s structural integrity may be compromised.   
 
Compliance of the installation to all federal, state, and local regulations is ultimately the responsibility of the 
installer. 
 
It is the responsibility of the installer to ensure the vehicle being equipped with the FSM is in good condition and 
that installation of this system will not create a hazard or cause damage to the vehicle. 
 

IMPORTANT: Before you begin the installation process of the fuel storage module, you should verify 
the installed assembly will meet all your customer requirements and regulatory requirements that may 
be applicable. 

 
There are a number of considerations when determining where to place the FSM on the vehicle frame: 

 Will the width of the frame be within the mount specification range for the FSM? 
 Are there any heat sources in close proximity to the FSM? 
 Will there be enough clearance between the FSM and the trailer? 
 Are there any cross members or support structures that would interfere with the FSM? 
 Will any of the accessories interfere with the BOC installation? 
 Will an auxiliary battery storage unit located under the FSM need to be relocated? 

 
Below are a few steps that will help you determine if the FSM can be successfully installed and meet all the 
Quantum, regulatory, and customer requirements: 

 Step 1 – Measure Frame Width 
 Step 2 – Measure FSM Clearance 
 Step 3 – Inspect for Obstructions  
 Step 4 – Inspect for Heat Sources 
 Step 5 – Installation Checklist 
 Step 6 – Frame Drilling Guidelines 

 

Step 1 Measure Frame Width  
 
Verify the overall width of the fuel storage module will fit in the 
allocated space and the area where the FSM is to be installed is free 
of parts, brackets, bolts, or components that may contact or damage 
the FSM. Verify the width of the vehicle frame is large enough to 
accept the FSM with appropriate clearance. 
 
The overall dimensions for the FSM are contained in this manual. 
Refer to General System Specifications in this manual for additional 
information.  
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Step 2 Measure FSM Clearance 
 
Confirm that the space between the cab and the kingpin (A) meets 
the minimum requirement as specified in the General Vehicle 
Requirements section in this manual. 
 
Verify the FSM will have adequate clearance from the rear wall of 
the driver’s cab to the front of the FSM assembly (B) and the FSM to 
the kingpin (C). 
 
The FSM must maintain a minimum distance of 4” (102mm) 
between the FSM and the rear wall of the driver’s cab.  The location 
where the FSM will be mounted must have this minimum clearance 
or damage to both the driver’s cab and FSM may occur. 
 
The installer must first determine distances A, B, and C and then fit 
the application to leave adequate clearance to the vehicle 
components for service and assembly. 
 

IMPORTANT:  If the truck is equipped with an adjustable 5th 
wheel assembly, then place the assembly into the forward 
most position when making the following measurements. 

 
For models 116074 & 116944: 
Measure 109.8” (2789mm) from the back of the driver’s cab down 
the frame rail to the kingpin (A).  This will determine if the truck has 
enough space to accommodate a FSM. 
 
For models 117155 & 117345: 
Measure 113.6” (2885mm) from the back of the driver’s cab down 
the frame rail to the kingpin (A).  This will determine if the truck has 
enough space to accommodate a FSM. 
 

 
Inadequate distance between the FSM and trailer may 
result in damage to the FSM.  Always maintain adequate 
distance between the FSM and trailer at all times.  Failure 
to maintain adequate distance between the FSM and trailer 
may result in death or serious injury. 

 
The remaining area to mount the FSM will become important if the 
FSM system must be positioned to avoid obstacles and heat 
sources mentioned in the upcoming chapters. 
 
Before proceeding, the installer should consult all federal, state, and 
local regulations to ensure the installation will comply with all 
requirements.  
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Step 3 Inspect for Obstructions 
 
Verify the area of the vehicle where the FSM will be installed is clear 
of any obstructions or components that may contact or damage the 
FSM.  
 
Check the area of the frame where the FSM will be mounted and 
note any obstructions or components that may contact the FSM. 
Relocate components as necessary per the manufacturer’s 
instructions.   
 
Also inspect for any brackets or features on the frame rail that may 
interfere with the FSM.  This includes any additional inner and/or 
outer support rails that may have been added to the frame. 
Additional rail supports that have been added may affect the bolt 
length requirements.  
 
If the truck has an auxiliary in-frame battery box, then it must be 
relocated if the box is directly under the FSM. Off gases from the 
batteries may otherwise accumulate within the covers of the FSM 
creating a potential hazardous situation. The in-frame battery box 
should never be directly under the FSM. 
 
If the truck is equipped with a pogo stick assembly, then the 
assembly may need to be relocated to clear the fuel storage 
module. 
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Step 4 Inspect Heat Sources 
 
Due to the construction of the FSM and the location of the CNG 
cylinder relief devices, Quantum has an additional requirement to 
add additional heat shielding if a heat source is within 5“ (127mm) of 
the CNG cylinder covers or to relocate the heat source.  
 
If the heat source is within 8” (204 mm) of the FSM cylinders, 
adjustments MUST be made in the installation to increase the 
distance between the heat source and the FSM. 
 
See your truck equipment supplier for heat shielding solutions. 
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Step 5 Installation Checklist 
 
Refer to the illustrations and dimensions in the General System Specifications section of this manual to answer the 
items on the checklist below. 
 
 
Distance from outside of rail to the outside of rail  ..........................................................................................  ______ 

Gap between the FSM mount and the outside of rails  ...................................................................................  ______ 

Will shims be required?  ..................................................................................................................  Circle:  YES / NO 

Distance from the back of the driver’s cab to the FSM  ...................................................................................  ______ 

Does this distance exceed the minimum specification?  .................................................................  Circle:  YES / NO 

Distance from the FSM to the kingpin  ............................................................................................................  ______ 

Does this distance exceed the minimum specification?  .................................................................  Circle:  YES / NO 

Verify the locations of the holes to be drilled in the frame are appropriate  ....................................  Circle:  YES / NO 

Verify the actual size of the drill templates printed from the manual (if used)  ................................  Circle:  YES / NO 

Verify all other measurements to ensure the FSM will fit the target area  .......................................  Circle:  YES / NO 

Have all sources for obstructions been resolved?  ..........................................................................  Circle:  YES / NO 

Have all sources for heat been resolved?  ......................................................................................  Circle:  YES / NO 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
You will need the following information available to ensure the system, once installed, will be a safe and legal 
installation: 
 

 Vehicle frame width (outside of frame to outside of frame). 
 Distance from the back of the driver’s cab to the FSM. 
 Distance from the FSM to the kingpin. 
 Specifications for the fuel storage module. Refer to General System Specifications in this manual. 

 
Once you have determined that the fuel storage module can be properly installed and meet all the necessary 
requirements, you can proceed with drilling the frame to support the FSM. 
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Step 6 Frame Drilling Guidelines 
 
The drilling of the frame side member presents no unusual 
difficulty. Standard high speed steel drills of good quality will serve 
provided they are sharpened properly and not overheated during 
sharpening or use. 
 
It is recommended to follow these guidelines when drilling holes in 
vehicle frames: 
 

 Use existing holes whenever possible. 
 

 Do not weld filler pieces into any unused holes of the 
chassis frame.  

 
 Do not flame cut holes. 

 
 Do not drill holes into the restricted areas of the frame rails. 

 
 It is not recommended to remove the factory installed huck 

bolts. 
 

 To prevent the forming of cracks from the drilled holes, the 
holes must always be deburred by 45° chamfering (on both 
sides) and subsequently treated with primer and paint. 

 
 Add hardware to the existing / open holes and torque to 

specification. 
 

Hole Location Guidelines 
 
The following recommendations should be considered when 
determining where to drill the holes in the frame members: 
 

 Never drill holes in the flanges of the frame members. 
 

 Never drill holes in the tapered end of the rear frame cutoff. 
 

 The drilling of holes less than 2” (50mm) from a bend in the 
chassis frame is not recommended. 

 
 Maintain a minimum distance of 2.8 times the diameter of 

the largest hole between holes. 
 

 Bolt holes should be no larger than is required for the size 
of bolts being used, in no instance larger than 11/16 (17.5 
mm). 

 
 If reinforcements are used, avoid drilling holes closer than 

2.0 inches (50 mm) from the ends of the reinforcement. 
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FSM Base Mount Hole Location Considerations 
 
In some instances, there may be pre-existing holes drilled into the 
frame. If pre-existing holes are in the location where the base mount 
of the FSM is to be mounted, then the follow the manufacturer’s grid 
pattern and allowances for the configuration below. 

 
For 50x50 mounts: 

 The top 2 bolt holes must be used 
 The bottom 2 bolt holes must be used 
 The remaining 4 bolt hole locations within the middle section 

requires that a minimum of 2 bolts must be used 
 

If the frame has been drilled for 8 holes, then all 8 holes must be 
used. 
 
 
 
All bolt holes must be used for 50x60 mounts.  No exceptions.  
Drill holes as necessary to ensure that all bolt holes are used.   
 
 
 
 
 
 
 
 
 
 
 
 

 
 
All bolt holes must be used for 50x75 mounts.  No exceptions. 
Drill holes as necessary to ensure that all bolt holes are used.   
 
Refer to the Packaging Contents and Assembly section in this 
manual for specific kit contents per application. 
 
For special considerations, contact Quantum Technical Assistance 
at 800.816.8691.  
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Installation Instructions 
1. Secure the truck making sure the wheels are chocked and is 

on level ground. 
 

2. Locate the FSM mount positions on the vehicle frame 
following the General System Specifications mentioned in 
this manual. 

 
3. Verify that the FSM will have adequate clearance around all 

sides and from the kingpin.   
 

4. Mark the hole locations. The bolt pattern and template for the 
FSM mount can be found in Appendix A.  Make sure that the 
bolt pattern is level with the frame and not level with the 
ground. Measure the bolt pattern only to be level to the 
frame.  

 
 

5. Confirm there are no obstructions on the frame and ensure 
the area inside the frame is clear of components or lines that 
may be damaged during the drilling operation.   

 
6. Drill the marked holes for the FSM mounts. The holes for the 

50x50mm and 50x75mm templates should be drilled to 
11/16” (17.5mm) or to match the existing holes. The 
50x60mm template uses 5/8” (15mm) holes. 

 
7. Clean any burrs from the holes and coat the holes with a zinc 

rich primer or equivalent anti corrosion coating. 
 
 
 
 
 
 

8. Install the FSM Mounting Brackets onto the frame using the 
supplied fasteners. Each fastener must include a bolt and a 
locking nut.   

 

The bolts should be installed from the frame side of the 
assembly with the nuts against the FSM mounting brackets.  
Always torque the nut versus the bolt when possible.  
 
Follow the FSM Base Mount Hole Location Considerations 
section in this module for more information. 
 
Tighten M16 bolts to 199 ±11 lb-ft (270 ±15N.m).   
Tighten M14 bolts to 125 ±7 lb-ft (170 ±10N.m). 
 
Do not lubricate the fasteners and do not use pneumatic 
impact tools to install any hardware.  



CNG Gen 2 Back Of Cab FSM 
Installation Manual 

 

26 

 
 
 

The fuel storage module covers are painted and are 
categorized as Class A finish. Follow all protective guidelines 
when working with Class A finishes. 

 
9. Unpack the FSM from its shipping container. The FSM will 

be fully assembled within the container.  
 
 
 

The FSM has been approved to be installed with the front 
of the FSM facing forward.  The correct installed position 
can be confirmed with the fill panel on the driver’s side of 
the frame.  Failure to install the FSM in the correct 
approved position will result in death or serious injury. 

 
 

10. Locate the 2 lift points on the FSM and do not adjust the 2 
installed eye bolts. Refer to the Module Lifting section 
within this manual for more information.  
 

11. Connect the chain, straps, or lifting fixture to the lifting 
points. Care must be taken not to damage the Class A 
finish on the covers. Two eye bolts have been pre-installed. 
There is no need to adjust or remove the two eye bolts. 

 
12. The FSM is shipped with M16 x 60 (Qty 16) bolts which are 

installed on the FSM mounting brackets.  Remove and 
retain the M16 bolts from the mounting brackets. 

 
13. Using a minimum of 2 people, position the FSM onto the 

frame of the truck. Align the holes on the FSM with the FSM 
mounting brackets. 

 
14. Install the retained M16 bolts through the holes on the FSM 

mounting brackets and the fuel storage module. Tighten to 
199 lb-ft (270 N.m).   
 
Do not use a pneumatic impact tools to install any 
hardware.  
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15. Remove and retain the M8 bolts from the access panel. 

 
Remove and retain the access panel. 

 
 
 
 
 
 
 
 
 
 
 
 

 
For 123, 160, 180 DGE FSMs equipped with a regulator: 
 

16. Connect the coolant hoses to the regulator coolant ports 2 
and 3 using the two clamps provided with the installation 
kit.  Regulator is not flow-sensitive and can flow in either 
direction. 
 
Be sure to route and secure the lines properly. 
Tighten the clamps to 18 lb-in (2 N.m).   
 

17. Connect the CNG line to the regulator Fuel Outlet Pipe 1. 
 
Be sure to route and secure the lines properly. 
 
Continue to Step 19.  
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For 41 DGE FSM Slave: 
 
 
 

The PRD discharge pipes must be constructed in a 
manner that is compliant with regulatory guidelines as 
applicable per Federal, State, and local authorities.  
Failure to construct PRD discharge pipes that are 
compliant with regulations will result in death or serious 
injury.  

 
18. Remove and discard the protective caps over the PRD 

discharge pipes (1). 
 
Construct PRD discharge pipes and connect to the PRD 
discharge pipes on the FSM.  Route the PRD discharge 
pipes per regulatory guidelines and customer request. 
 
 
Specifications: 
3/8” Swagelok Fittings  .....................................................................................................  90° – 180° T.F.F. T. 
Tubing Material  ..............................................................................................  Seamless 316L Stainless Steel 
Minimum ID of Tubing  ...........................................................................................................  0.277” (7.0 mm) 
Minimum Tubing Wall Thickness  ........................................................................................... 0.049” (1.2 mm)  
Minimum Bend Radius  ..................................................................................................................  1” (25 mm) 
Maximum Degree of Any Single Bend  ......................................................................................................  90° 
Maximum Total Degrees of All Combined Bends  ...................................................................................  TBD 
PRD #1 Discharge Tubing Length  ..........................................................................................................  TBD 
PRD #2 Discharge Tubing Length  ..........................................................................................................  TBD 

 
19. If the FSM is being connected to another CNG cylinder, 

utilize the outlet ports on the tee fitting as noted.  Details 
can be found in the Slave Cylinder Connection section in 
this manual. 
 

 1 - High Pressure Fuel Inlet/Outlet Pipe (3/8“ ORFS 
8-6-6 Connection) 

 2 - High Pressure Fuel Inlet/Outlet Pipe (3/8“ ORFS 
8-6-6 Connection) 

 
If not proceed to the next step.  
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20. Install the M8 bolts through the holes on the access panel 

to the fuel storage module.  Tighten to 14 lb-ft. (19N.m). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

21. Connect the interface harness supplied with the installation 
kit to the Deutsch electrical connector 1 on the front of the 
FSM. 
 
Seat and rotate the connector onto the fuel storage module 
until fully locked and seated. 
 
Connect the harness to the gauge on the dash. 
 
 
 
 
 
 
 
 
 

22. Verify that the temperature sensor on the valve is 
disconnected and that both ends of the connector are 
plugged. 

 
Note: At the time of publication of this manual, all units are 
shipped with the temperature sensor on the tank assembly 
intentionally disconnected.  Connection of the temperature 
sensor may result in some erratic or inaccurate fuel gauge 
readings for a period of time after filling. 
 

23. Perform a purge and initial pressurization following the 
Purge Instructions and Cylinder Initial Pressurization 
procedures in this manual.  
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24. With the dash fuel gauge connected to the harness and the fuel storage module fuelled, confirm the dash 
fuel gauge operation (if equipped).  This procedure can also be found in Appendix D – Fuel Gauge Driver 
Module Output Voltages in this manual. 

 
How to use this graph: 
1. Obtain a reading from the fuel pressure gauge located on the fill panel of the fuel storage module.  

(See Example 1 = 2100 psi) 
2. Trace the value to the fuel pressure line, then follow the value down to determine the fuel level in %.   

(See Example 2 = 46%) 
3. Trace the value up to the appropriate vehicle output gauge application, then follow the value to the left 

to determine the gauge output voltage.  
(See Example 3 = 1.9 volts)  
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25. Verify the load lamp operation (if equipped).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

26. Inspect the completed fuel storage module assembly and 
installation; look for any areas that may require additional 
shielding to protect against road debris, contamination, or 
heat exposure. Use the following criteria when inspecting the 
completed assembly for proper clearances and shielding: 

 
 Is any portion of the fuel storage cylinder or cover closer than 

4” (102mm) from any other component or assembly?  
 

 Are there any heat sources within 8” (204 mm) of the FSM 
cylinders that are unshielded?   

 
Refer to FSM Cover Modifications in this manual for additional 
information and instructions. 
 
 

27. Complete the FSM Final Inspection Form found in the back 
of this manual. Refer to Appendix E in this manual for the 
form. 
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Slave Cylinder Connection 
Gen 2 BOC FSMs may be ordered with a slave fuel storage module 
which will require installation.  
 
The T-Connection it fitted with an O-ring face seal cap.  Remove the 
cap and connect the slave cylinder stub out pipe to the T-
Connection.  Attach all support hardware.   
 
Once the stub out pipe has been installed, a line must be fabricated 
to connect the stub out pipe on the FSM to the slave cylinder. 
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Fuel Storage Module Cover Modifications 
Modification of the fuel storage module covers may result in creating a potentially hazardous condition. It is not 
recommended to modify the covers.  Any cover modification may compromise the integrity of FSM covers. 
 
Once you have determined the FSM will physically fit in the target area on the vehicle, you must also inspect for 
components or brackets on the frame that may interfere with the FSM covers or may even become an abrasion 
hazard for the CNG cylinder. 
 
You must also evaluate the environment for heat sources, the FSM should be mounted at least 5” (127mm) from 
any heat source. In the event a heat source is in close proximity to the FSM covers or the cylinder is exposed to 
direct heat from the heat source steps MUST be taken to protect the FSM and the CNG cylinder. 
 
NFPA 52 States: 
6.3.2.1 Fuel supply containers shall be protected with a means to prevent damage that can occur due to road 
hazards, loading, unloading, direct sunlight, exhaust heat, and vehicle use, including accidental cargo leakage. 
 
6.3.7 Fuel supply containers located less than 8 in. (200 mm) from the exhaust system shall be shielded against 
direct heat. 
 
Important: Failure to adequately insulate or protect the fuel storage module and its components may result in 
damage to the fuel storage module or its components resulting in potential fuel leakage.  
 
It is the responsibility of the installer to ensure that the fuel storage module and its components are protected 
against debris and direct heat sources. The following guidelines must be observed before the vehicle is operated 
using this fuel storage module.  
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Mounting to FSM Covers 
No modifications are recommended to the covers.  Altering the 
covers may compromise the cover’s integrity to protect the fuel 
storage module. 
 
If a fastener absolutely must be added or replaced in the fuel storage 
module covers, the fasteners must not contact the CNG fuel 
cylinders. 
 
Any fastener that is added to the CNG fuel storage module covers 
shall not point toward the CNG fuel cylinder. In the event of an 
accident, these fasteners may damage the CNG fuel cylinder. 
 
DO NOT USE self drilling or pointed fasteners to secure covers or 
components to the CNG fuel storage module covers. 
 
 

Debris and Impact Protection 
Openings have been made in the FSM cover for access to the 
interior and fill panel. If either cover is not secured or left open, debris 
may enter the interior of the and potentially damage the CNG 
cylinders or FSM components.  
 

Cover Damage 
If a cover becomes damaged, contact Quantum for a replacement. 
Be sure to have the serial number for the cover available when 
ordering. 
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Heat Sources: 
 
Inspect the FSM cover clearances per the General System 
Specifications section in this system. 
 
If possible, move all heat sources away from the fuel storage module 
to prevent heat transfer.  
 
The FSM should be thoroughly shielded from any heat sources that 
may radiate to the fuel storage module.  
 

 

 

 

 

Vertical Exhaust Stack Configuration 
 
In the illustration to the right, a number of heat related issues need to 
be addressed to make this a safe and approved installation for a 
vertically mounted exhaust stack. 
 
See your truck equipment supplier for heat shielding solutions. 
 

 If a heat source such as an exhaust system component is 
located less than 5” (127mm) from any FSM cover (B), an 
additional heat shield, and or a thermal insulating material 
MUST be placed between the heat source and the CNG fuel 
storage module. 
 
A – 8” 
B – 5” 
C – 5” 
 
 

 If a direct heat source such as an exhaust system component 
is located less than 8” (204mm) from the CNG fuel cylinder or 
PRD valve (A), and there is no shield between the heat 
source and the CNG cylinder, a heat shield MUST be 
installed. 
 

 The exhaust stack outlet (C) must have a minimum clearance 
of 5” (127mm) above the FSM. 

 
If adequate clearances cannot be achieved between the FSM and the 
vehicle exhaust system components, it will be necessary to relocate 
the exhaust system components. 
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Horizontal Exhaust Stack Configuration 
 
In the illustration to the right, a number of heat related issues need 
to be addressed to make this a safe and approved installation for a 
horizontally mounted exhaust stack.  
 
A horizontal heat shield is standard on all units.  However, see your 
truck equipment supplier for heat shielding solutions if more heat 
shielding is required. 
 

 If a heat source such as an exhaust system component is 
located less than 5” (127mm) from any FSM cover (B), an 
additional heat shield and or a thermal insulating material 
MUST be placed between the heat source and the CNG fuel 
storage module. 
 
A – 8” 
B – 5” 
C – 12” 
 

 If a direct heat source such as an exhaust system 
component is located less than 8” (203mm) from the CNG 
fuel cylinder or PRD valve (A), and there is no shield 
between the heat source and the CNG cylinder, a heat 
shield MUST be installed. 
 

 The exhaust stack outlet (C) must have a minimum 
clearance of 12” (305mm) behind the FSM. 
 

 
 
 
 
 
 
 
 

 You will note that the exhaust components are positioned 
under the FSM covers allowing the CNG cylinder to be 
subjected to direct heat rising from the exhaust.  
 
If this opening is not properly shielded, the fuel storage 
module and/or components could be damaged.   

 
If adequate clearances cannot be achieved between the FSM and 
the vehicle exhaust system components, it will be necessary to 
relocate the exhaust system components. 
 
 

CHANGE PICTURE 
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Fuel Cylinder Handling Instructions 

Anytime the fuel storage module or fuel cylinders are not in the system, store it in a dry and safe location that 
prevents damage from systems or other shop equipment. Protect all open ports and fittings with the appropriate 
plugs or caps in place. Do not store the fuel cylinders in direct sunlight or in close proximity to a heat source or 
open flame.  
 

 

Following a few simple safety precautions will prevent injuries resulting from the use of a damaged fuel 
storage module. 

 

Do: 

 Protect the fuel storage module and cylinders from damage when it is not installed in the 
system. 

 Examine the fuel storage module and cylinders for damage after any system crash or 
grounding. 

 Examine the cylinders and brackets for damage anytime there is evidence that the stone 
shield or covers have been struck by a solid object. 

 Perform regular leak inspections on high-pressure lines (every 6 months). 
 

Do Not: 

 Drill holes in the cylinder or any of the components. 
 Drop the fuel cylinder or fuel cylinder assembly. 
 Block off or plug the thermal PRD vents except with the Quantum technologies supplied dust 

caps. 

Failure to follow these instructions may cause irreparable damage to the cylinder assembly resulting 
in possible system damage, severe personal injury or death.  

 
If a fuel cylinder is to be stored for an extended period of time outside of the system, the fuel pressure must be 
vented from the fuel cylinder and the cylinder should be purged with an inert gas. Refer to Purge Instructions in this 
manual. 
 



CNG Gen 2 Back Of Cab FSM 
Installation Manual 

 

38 

Purge Instructions  
The purge process dilutes the contents of the cylinder to a level that significantly limits the potential flammability 
range of any gases present in the cylinder. 
 
Purging the CNG cylinder is an important step that should be performed before a cylinder is filled with CNG and or 
any time the cylinder has been open to atmosphere.  Cylinder purging should also be performed to dilute the CNG 
concentrations within the cylinder any time a cylinder has been drained and will require service or shipping.  
 

 
 

Do not allow atmosphere to enter the fuel storage cylinder during purging. The fuel storage cylinder 
pressure should remain higher than atmospheric pressure during the purging process. Introduction of 
atmosphere (oxygen) in the cylinder may create a combustible mixture that if ignited, may result in 
serious injury or death.   

 
 
 

Quantum recommends the use of clean, dry, inert gas (Nitrogen, >99.5% purity) for this procedure. If it is 
necessary to use flammable gas, this procedure should be performed after the CNG cylinder vehicle 
installation is completed. 

 
Prior to the initial fill with CNG, or any service the cylinder should be purged.  
 
Only perform the purge process when the ambient temperature is above 0⁰F (-18⁰C). If cylinder was stored at 
temperatures below 0⁰F (-18⁰C) allow cylinder to warm up to room temperature >60⁰F (15⁰C) before proceeding. 
 
A recommended purge procedure can be found in the CNG Cylinder Installation and Maintenance Manual available 
at www.qtww.com/service.    
 
To vent the purge gas from the fuel storage module, refer to the Fuel Cylinder Venting procedure in this manual. 
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Cylinder Initial Pressurization/CNG Cylinder Valve Initial Interface Leak Test 
 

 

Never pressurize a CNG cylinder that is not restrained by approved brackets properly mounted or 
otherwise acceptably restrained to prevent movement while under pressure. Failure to observe this 
warning may result in death or serious injury. 

 

 

Compressed Natural Gas (CNG) is extremely flammable. If something accidentally ignites it, you could 
be badly burned. Keep sparks, flames and smoking materials away from natural gas. Do not smoke if 
you are near natural gas or refueling your vehicle. Failure to do so could result in minor to moderate 
injury. 

 

 

Compressed Natural Gas (CNG) is stored in the fuel cylinder at pressures up to 3,600 psi (24.8 MPa) at 
70°F (21°C). To prevent personal injury:  

Never fill to a pressure greater than 3,600 psi (24.8 MPa) at 70°F (21°C).  

Never fill a leaking or damaged cylinder. 

Failure to do so could result in minor to moderate injury. 

 
 
 

Verify any equipment used is rated for the highest pressure that can be generated during the 
procedure. Failure to do so may result in minor to moderate injury. 

 
 
 

Failure to follow the initial pressurization instructions may irreversibly damage the fuel storage 
cylinder, leading to CNG leakage. Fuel leakage may result in minor to moderate injury or damage to the 
vehicle. 

 
 
 

Performing this procedure when the CNG cylinder temperature is less than 0⁰ F (-18⁰ C) may result in 
damage to the cylinder. Allow the CNG cylinder to warm to room temperature >60⁰ F (13⁰ C) for a 
minimum of 12 hours before pressurizing. If ambient conditions where test is performed are less than 
0⁰ F (-18⁰ C), complete the procedure within ½ hour after removing cylinder from room temperature 
environment. Failure to follow this requirement may result in minor to moderate injury. 
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When a cylinder is pressurized from empty, a small quantity of 
AIR (not fuel) is compressed out from between the liner and 
composite shell. This may cause bubbling around the surface of 
the shell and/or the end bosses during leak tests. This is a 
normal condition known as “permeation” and the bubbling 
should subside typically within 30 minutes. If there is any doubt 
leave the cylinder pressurized overnight. If the pressure is 
unchanged and the bubbling has subsided, this is considered 
normal permeation of entrapped air. 

 

You may also observe some cracking or popping sounds 
coming from the cylinder during the initial pressurization. If the 
liner has settled away from the shell during shipping, some 
cracking or popping noises may be heard during the initial fill; 
you may also be hearing the shell of the cylinder settling as it is 
pressurized. If there is no damage to the cylinder, and no fuel 
leakage is detected, there should be no concern pressurizing 
the cylinder.  

 

 

 

If a leak is detected, immediately stop filling the system. Failure to follow this instruction may result in 
serious injury or death. 

 
If while filling the vehicle a leak is detected through the fill valve that is not currently being used, or anywhere else in 
the system, the fill process should be stopped immediately. They system should not be filled until the leak or 
leaking component has been repaired or replaced. 
 
The recommended steps for this procedure are outlined in order below: 
 

1. Ensure that the fuel storage module is properly installed in a vehicle or retained in a appropriate test fixture 
before proceeding. 

 
2. Connect the gas supply to the CNG cylinder or the system fill valve. 

 
3. Slowly fill to 30 bar (430 psig) while listening for gross leakage. Re-test and repair any leaks discovered. 

When leak test is successfully passed, vent the system through the vent circuit. These steps validate the 
equipment setup and operation for testing the CNG cylinder valve/PRD interface. Test all connections and 
interfaces in the circuit with a liquid leak test fluid. Observe all connections and interfaces for bubble 
formation over a two minute period. If no bubbles are present, continue with procedure. If bubbles are 
found, close the supply valve and vent the system by opening the vent circuit ¼ turn valve and repair any 
leak(s) before proceeding. 

 
4. Increase the cylinder pressure to 100 bar (1450 psig). Re-test and repair any leaks discovered. When leak 

test is successfully passed, vent the system through the vent circuit. These steps validate the equipment 
setup and operation for testing the CNG cylinder valve/PRD interface. Test all connections and interfaces 
in the circuit with a liquid leak test fluid. 

 
5. If inert gas was used for this procedure, then vent the cylinder following the Fuel Cylinder Venting 

procedure in this manual. 
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 Filling your Fuel Storage Module 
 
To ensure proper system operation, it is recommended that the CNG system is filled with CNG that meets SAE 
J1616 specifications.  

 

 

Compressed Natural Gas (CNG) is extremely flammable. If something accidentally ignites it, you could 
be badly burned. Keep sparks, flames and smoking materials away from natural gas. Do not smoke if 
you are near natural gas or refueling your vehicle.  

 

 

Compressed Natural Gas (CNG) is stored in the fuel cylinder at pressures up to 3,600 psi (24.8 MPa) at 
70°F (21°C). To prevent personal injury:  

Never fill to a pressure greater than 3,600 psi (24.8 MPa) at 70°F (21°C).  

Never fill a leaking or damaged cylinder. 

 
The fill valve panel is located on the fuel storage module end panel 
assembly.  
 
The fuel system is equipped with two fill valves: 

(1) Standard CNG Fill Valve (to 3600 psi) 
(2) High Flow CNG Fill Valve, ISO 14469-2 

 
Either fill valve may be used with no additional actions required by 
the system operator. 
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If a leak is detected, immediately stop filling the system. Failure to follow this instruction may result in 
serious injury or death. 

 
If while filling the vehicle a leak is detected through the fill valve that is not currently being used, or anywhere else in 
the system, the fill process should be stopped immediately. They system should not be filled until the leak or 
leaking component has been repaired or replaced. 
 
Because CNG is a gas, the amount stored in the CNG fuel cylinder depends on pressure and temperature. The 
CNG fuel system uses a service pressure of 3,600 psi (24.8 MPa) at 70°F (21°C).  
 
Many CNG fuel stations in the United States presently operate at this pressure. However, some stations in the 
United States and all stations in Canada presently operate at 3,000 psi (20.7 MPa). This lower refueling pressure 
will reduce the capacity of your fuel storage system by about 15%.  
 
Also a “fast fill” station heats and expands the natural gas during refueling. A fast fill can reduce the capacity of your 
fuel storage system by about 15%. A system refueled using a “slow fill” overnight dispenser is not subject to this 
condition and should receive a full fill.  
 
Fast filling using the high flow fill receptacle may also result in a decreased fuel capacity due to the additional heat 
generated in the cylinder by the faster filling times. 
 
Some fast fill CNG fuel stations provide temperature compensated refueling. This means that the fuel station will 
automatically adjust refueling pressure if the outside temperature is very hot or very cold. For example, on a very 
hot day (100°F (38°C)), the fuel station may provide a refueling pressure of about 4,000 psi (27.6 MPa). This is 
normal and does not indicate a problem.  
 
 

To fill your vehicle with CNG fuel, do the following: 
 

1. Turn off the engine and set the parking brake. 
 

2. Turn off all equipment that may produce heat, sparks, or flame. 
 

3. Remove the fill valve cap and any debris from the fill valve.  
 

4. Inspect the fill valve O-ring. Make sure the O-ring is seated in the groove. Never connect the fill nozzle to 
the valve if the O-ring is missing or damaged. Refer to Fill Receptacle O-Ring Inspection in this manual. 

 
 

 

Attempting to fill a Compressed Natural Gas (CNG) fuel system that has a missing or damaged O-ring 
is dangerous. Natural gas can leak. If the natural gas is accidentally ignited, you or others could be 
injured. Replace the O-ring before filling the cylinder.  

 
5. Connect the CNG fill nozzle to the fill valve and follow the instructions displayed on the fuel dispenser.  

 
6. When finished fueling, disconnect the fill nozzle, return it to the dispenser, and put the fill valve cap back on 

the fill valve.   
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Low Ambient Temperature Vehicle Refueling 
 

 

 

Never pressurize a CNG cylinder that is not restrained by approved brackets properly mounted or 
otherwise acceptably restrained to prevent movement while under pressure. Failure to observe this 
warning may result in death or serious injury. 

 
 
 

Performing this procedure when the fuel storage module is less than 0⁰ F (-18⁰ C) may result in 
damage to the components within the FSM. Allow the FSM to warm to room temperature >60⁰ F (13⁰ C) 
for a minimum of 12 hours before pressurizing. Failure to follow this requirement may result in minor 
or moderate injury as well as damage to components. 

 
 
Fueling in low ambient temperatures may cause freezing concerns 
and potential flow restrictions within the fuel storage module.  
Fueling in low ambient temperatures may result in potential flow 
restrictions as ice begins to form inside the fuel lines and 
components. In some cases, the fuel flow may be restricted or 
entirely blocked due to ice build-up.  If the lines are blocked with 
ice, the ice must thaw before flow resumes.  
 
Cold ambient temperatures may have an effect on system 
components causing them to temporarily change size and shape. 
Quantum fuel storage modules are designed to operate at 
temperatures as low as -40°F (-40°C). Both the rate of fueling and 
cold ambient temperatures may drop the temperature within the 
FSM below -40°F (-40°C). When this happens, the soft parts that 
seal the system may lose their ability to seal against metallic 
components which may have changed size and shape. The CNG 
within the system may escape past the seals and out to 
atmosphere. Gas escaping past the seals will create a dangerous 
condition and may damage the fuel storage module components. 
 
Filling at a slower rate in cold ambient temperatures will make it 
less likely for components to change size and shape. Faster fill 
rates will create a larger pressure drop which will significantly lower 
the temperature of the fuel as it passes through the system. Faster 
fill rates may result in dropping the temperature beyond the -40°F  
(-40°C) limit. 
 
Also, the quality of fuel has an effect on line freezing.  Quantum 
builds all fuel storage modules to be compatible with SAE J1616 
quality CNG.   
 

SAE J1616 1.0 - Water content and other corrosion 
precursors, heavier hydrocarbons which may condense within 
the fuel container, particulate matter, oil, and energy content 
need to be controlled in order to minimize corrosion and 
provide satisfactory low-temperature vehicle operation, 
performance, and emissions levels. 
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Refueling Problems 
 
If the system cannot be refueled, check for the following: 
 The refueling system is not operating properly 

o Refer to the refueling system operating instructions. 
 
 Refueling nozzle not properly engaged on the fill receptacle.   

o Verify nozzle is fully engaged. 
 
 Cylinders already full.   

o Verify CNG level in the cylinders using the pressure gauge. 
 
 The cylinders have higher pressure than the refueling system. 

o Check the system pressure available from the refueling system and check it against the CNG pressure 
in the cylinders. 

 
 
If the items above have been checked and the system still will not take fuel, the system may require service.  
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Leak Checking the System 
 

 

CNG is extremely flammable. If something ignites it, you could be severely burned. 

Keep sparks, flames and ignition sources a minimum of 5 meters from CNG. 

Ensure work area is well ventilated. 

Always wear proper eye and hearing protection when working with pressurized gas. 

Use explosion proof drop lights when working on gaseous fueled systems. 

Failure to follow these basic safety guidelines may result in serious personal injury or death. 

 

Before proceeding with this or any repair or maintenance, read and 
understand the Important Safety Information contained in the front 
of this manual. 
 
Use this procedure if a CNG fuel system leak is suspected. The 
system can be checked for leaks after initial power-up, at idle or 
while the system is operating. Always leak check the fuel system 
after any service that disturbs fuel carrying components has been 
performed. 
 
CNG gas is lighter than air and will rise. When using a hand held 
detector, always check above lines and fittings for best results. 
 

1. Start the system to ensure all fuel lines are pressurized. 
 

IMPORTANT: When leak checking a system is it strongly 
recommended that the high pressure side is checked at 
several pressure points (i.e. 500 psi, 1500 psi, 3000 psi, 
3600 psi) as leaks may be present at lower pressures and 
not at higher pressures. 

 
2. Check the fuel system for leaks by using a CNG gas 

detector, ultrasonic leak detector, or Snoop®. If using a gas 
detector, run the detector’s probe along the top of all lines, 
joints, and fittings. Any leaks detected should be repaired 
before the unit is returned to service. 
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Fuel Cylinder Venting 
 

 
 

Failure to use an orifice in the venting system may subject the fuel storage module to extremely low 
temperatures during venting resulting in severe damage to (or failure of) these components. Use the 
orifice specified by this procedure when venting the fuel storage module. Failure to follow this 
instruction may result in death or serious injury and damage components.  

 

 

If proper procedures are not followed during fuel cylinder venting serious injury or death could occur. 
Read and understand all safety information before proceeding with the release of pressurized gas. 
Refer to Important Safety Information in this manual. It is also strongly recommended that the local fire 
authority be consulted to ensure all local regulations are followed. 

  
All CNG Fuel Cylinders installed in an enclosed area require venting 
to the outside of the vehicle. Venting systems must meet the 
requirements of applicable local codes or venting regulations. 
 
Due to the design of Type 4 fuel cylinders there will always be low 
levels of permeation that may result in a fuel odor in the vehicle if 
mounted in a passenger compartment.  
 
Quantum does not recommend mounting Type 4 cylinders in 
enclosed passenger compartments. If a type 4 cylinder will be 
mounted in a passenger compartment, the entire cylinder and valve 
connections should be covered with a vent “bag” or system to 
capture and route any gas that escapes from the cylinder to the 
outside of the passenger compartment. 
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Venting Storage Cylinders  
 

 

Operating the system with the system vent valve in the open position and with the end cap removed, 
may result in a fuel leak; verify the valve is in the closed position and the end cap is secure before 
filling or operating the system. Failure to follow this instruction may result in serious injury or death. 

 

1. Close the manual shut off valves on all fuel cylinders. Refer 
to Fuel Storage Cylinder Manual Shut-off in this manual. 
 

2. Confirm the system vent valve (1) has been turned to the 
clockwise so that the handle is perpendicular to the line.  
This is the closed position. 

 
3. Remove the valve port end cap (2) on the outlet port. 

 
4. Connect the vent line. 

 
5. Open the manual shut off valves on the fuel cylinders to be 

vented. 
 

6. Slowly open the system vent valve by turning the valve 
handle counter-clockwise so that the handle is parallel with 
the vent line.   

 
7. Drain the fuel cylinder to approximately 10 psig ± 5 psig (1.7 

bar ±0.3 bar). 
 

8. If the cylinder valve is to be serviced, purge the remaining 
CNG from the fuel cylinder. Refer to Purge Instructions in 
this manual. 

 
9. After the venting and purge procedures are complete, verify 

the manual shut off is closed by turning the valve clockwise 
until it stops. 

 
10. Close the system vent valve (1) so that it is perpendicular to 

the line as shown. 
 

11. Remove the vent line. 
 

12. Reinstall the valve port end cap (2) and torque to 24 lb-ft (32 
Nm). 
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Long Term System Storage 
 
If the CNG system is going to be unused or stored for an extended period (longer than 4 weeks) the following 
precautions should be followed: 

 
1. Ensure the storage area is well ventilated. 

 
2. Close the manual shut-off valve on all fuel cylinders. Refer to Fuel Storage Cylinder Manual Shut-off in this 

manual 
 

3. Close the fuel storage module manual shut off valve. Refer to CNG Fuel Storage Module Manual Shut Off 
Valve in this manual. 
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 Appendix A – FSM Mount Templates 

 
 

DO NOT PRINT FIT TO PAGE
ORIGINAL SIZE ONLY 

ALWAYS VERIFY THE MEASUREMENTS 
BEFORE DRILLING 
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DO NOT PRINT FIT TO PAGE
ORIGINAL SIZE ONLY 

ALWAYS VERIFY THE MEASUREMENTS 
BEFORE DRILLING 



CNG Gen 2 Back Of Cab FSM 
Installation Manual 

 

51 

 
 
 
 
 
 
 
 
 
 
 
 
 

DO NOT PRINT FIT TO PAGE
ORIGINAL SIZE ONLY 

ALWAYS VERIFY THE MEASUREMENTS 
BEFORE DRILLING 
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Appendix B – System Mechanization 
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Appendix C – Wiring Diagrams 
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Appendix D – Fuel Gauge Driver Module Output Voltages 

 
 
How to use this graph: 

4. Obtain a reading from the fuel pressure gauge located on the fill panel of the fuel storage module.  
(See Example 1 = 2100 psi) 

5. Trace the value to the fuel pressure line, then follow the value down to determine the fuel level in %.   
(See Example 2 = 46%) 

6. Trace the value up to the appropriate vehicle output gauge application, then follow the value to the left to 
determine the gauge output voltage.  
(See Example 3 = 1.9 volts)  
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Appendix E – FSM Final Inspection Form 

 

 
 

Quantum FSM Final Inspection  
 
 
Date ________________________________ Cylinder SN ________________________________ 
 
Technician ___________________________  Mileage ___________________________________ 
 
 
  = OK          X = Needs Repair          N = Not Applicable 
 

Inspect Completed FSM And  Note Any Damage 

 

Verify Adequate FSM Clearance To Vehicle Components 

 

Verify Any Openings Or Gaps In The FSM Covers Will Not Allow Debris Intrusion 

 

Verify All Heat Sources Are A Minimum of 5” (127 mm) From the FSM 

 

Verify Any Heat Source Closer Than 8” (203mm) To The FSM Cylinders Have Been Shielded 

 

Verify Dash Fuel Gauge Operation (If Equipped) 

 

Verify Fastener Torque On All Installation Hardware 

 

Verify Bracket Fastener Installation Per The Packaging Contents and Assembly Section 

 

Purge Fuel Storage Cylinders 

 

Fill and Leak Check the Fuel Storage Module 

Comments:  
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