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Based in Edmonton, Fireball Equipment LTD has 
utilized its 25 years of experience in the fluid han-
dling industry to develop a full-service EPC firm 
to support the efforts of its mining customers. 
This consists of dedicated Mining Account Man-
agers and a 15+ person Engineering & Project 
Management Department. We are COR certified 
and are approved members of Avetta, CanQual, 
ISNetworld, Achilles, and Complyworks vendor 
prequalified services. With over 20 CPCA certified 
Petroleum Mechanics, we have a well-trained in-
stallation team and service department with a fleet 
of fully equipped vehicles and trailers. All of these 
factors mean that we can design, supply, install and 
service all of the equipment we sell.

GLOBAL ABILITIES.
CANADIAN FOUNDATION.

LEADERS IN INNOVATION.
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The Fireball DEF-1000 is an upgradeable series of 
modules for Diesel Exhaust Fluid (DEF) at a mine 
site. The module includes a drip tray sump sensor, 
low temperature and low tank level warnings. The 
DEF is stored in totes or tanks, an SS pump delivers 
the fluid through a very high quality filter, and then 
it is delivered to a variety of hose reels.  These reels 
can be inside the module and accessed through a 
small doorway or they can be located remotely.  The 
remote reels can be in a separate heated building or 
in weatherproof dispenser.  Each hose reel can be 
equipped with a meter and solenoid to allow the 
dispensing to be controlled by any fluid management 
system.  We recommend the AdaptFMS system by 
FluidIntel.  

It is expected that DEF consumption will increase 
over the next few years.  To accommodate this, the 
storage and dispensing options can be reconfigured 
while keeping the same base unit.  Each module can 
provide low flow dispensing at 25 LPM (6.6 GPM) for 
service trucks and auxiliary equipment.  It can also 
provide high-flow dispensing at 100 LPM (26 GPM) 
for heavy haul trucks.  The module is housed inside 

a standard 10 ft ISO shipping container with R20 
insulation and a heater for cold climates. 

· DEF-1100 uses two 1000 L (275 gal) swappable totes. 
· DEF-1200 uses a 1900 L (500 gal) day tank with two 
  swappable totes feeding into it, allowing DEF to be 
  dispensed while the totes are being replaced. 
· DEF-1300 uses a single large 6600 L (1750 gal) refillable
  tank. 
· DEF-1400 connects to a 25,000 L ISO shipping tank. The 
  ISO tank can be left in place and refilled or it can be 
  swapped out for a full tank. It can even be removed and 
  refilled at a different location.  While it is gone, the module 
  can still operate using the day tank.  
· DEF-1500 connects to any other storage tank that the 
  customer wants to use.

The modules are constructed to PEI/RP1100-
15 requirements for DEF handling. A 1.5” Finish 
Thompson magnetic drive centrifugal pump is used 
because it has no rotating seals to leak. 

Cleanliness is critical to protect the costly Selective 
Catalytic Reduction (SCR) equipment.  A stainless 
steel filter vessel houses 1 micron filter elements.  
This ensures the DEF meets the ISO 22241-1 purity 
level. 

OVERVIEW

DIESEL EXHAUST FLUID MODULES
DEF-1000 OVERVIEW
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WHAT YOU NEED TO KNOW 
ABOUT DIESEL EXHAUST FLUID

What is Diesel Exhaust Fluid?
Diesel Exhaust Fluid (also known as DEF or AdBlue) is a fluid required for the selective catalytic reduction 
system (SCR) used in Tier 4 diesel engines.  DEF is composed of 32.5% urea and 67.5% deionized water. The US 
Environmental Protection Agency (EPA) developed a phase-in for Tier 4 requirements for off-road equipment 
that requires all new equipment sold to meet the reduced emission requirements of Tier 4 by 2015.  Canada has 
similar legislation that phases Tier 4 final engines in by 2017.
  
What equipment on my mine site requires DEF?
Any equipment with diesel engines which meets the EPA Tier 4 regulations by using a SCR system will require 
DEF.  This includes all diesel powered equipment such as on road vehicles, support equipment such as bulldozers, 
loaders, service trucks, diesel generators, diesel pumps as well as large diesel powered haul trucks and shovels.  
Underground mining equipment falls under Mine Safety and Health Administration (MSHA) rather than EPA 
regulations but will also typically require DEF to meet underground air emissions requirements.

What are the storage requirements?
Diesel Exhaust Fluid must be stored under the proper conditions to ensure the longest shelf life of the product.  
Both elevated temperatures above 30°C (86°F) and exposure to sunlight will cause degradation of the product 
concentration which will prevent the equipment from meeting EPA requirements.  DEF must also be stored 
above -11°C (12°F) to prevent freezing and equipment damage. 

How do I ensure the purity of my product?
It is imperative to maintain purity and cleanliness of DEF to ensure a long life and proper operation of expensive 
SCR systems in site equipment.  DEF transfer and dispensing equipment must provide fine filtration to remove 
particulate contamination and must also be manufactured and handled using materials compatible with DEF to 
maintain the purity to ensure proper operation and long life of the SCR exhaust system. These requirements are 
provided in the ISO 22241-1 specification.

What special handling considerations are required for DEF?
Diesel exhaust fluid has a high tendency to seep through small openings and crystallize once it reaches open 
air.  Connections with elastomeric seals should be used where possible.  If threaded connections cannot be 
avoided then a special thread sealant should be used. Magnetic drive pumps are preferable because they do not 
use dynamic seals which will slowly leak and accumulate crystallization.  Since some leakage and crystallization 
will still be inevitable, equipment connections should be rinsed with deionized or distilled water as part of the 
preventative maintenance routine.

Typical flow rates required on mine sites  
The typical flow rates required are 800-1000 LPM (200 – 250 GPM) for bulk delivery, 100 LPM (26 GPM) for 
large equipment dispensing and  25 LPM (6.6 GPM) for light vehicle dispensing.  DEF bulk agents will typically 
have several different connection options available on their delivery truck.

DIESEL EXHAUST FLUID MODULES
DEF OVERVIEW
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R20 Insulated enclosure 
to prevent freezing of 
DEF and provide 
comfortable environment 
for maintenance staff

Beacon and siren 
alerts operators if 
building temperature 
drops below 5°C
(23°F) in order to 
prevent equipment 
damage due to 
freezing DEF

Container double doors 
provide easy access for 
replacing totes

Drip trays at the 
connection points and 
potential spill locations

A single lockable man 
door and walkway 
space inside the 
enclosure is provided 
to allow easy access 
to all equipment for 
easy maintenance 
and security

Full building catch tray 
including sump, pump 
out connection and high 
level sensor

1-1/2” ANSI RF flanged 
connection included 
for optional remote 
dispense station

10 Foot 
Intermodal 
Shipping 
Container 
for durable 
construction 
and easy 
transport

1.5 HP magnetic drive 
centrifugal pump provides up to 
125 LPM (33 GPM) to provide 
simultaneous light vehicle and 
heavy vehicle refilling. Magnetic 
drive eliminates maintenance 
and leaks typical to centrifugal 
pumps with dynamic seals

100 LPM (26 GPM) Heavy 
Vehicle Dispense
25 LPM (6.6 GPM) Light 
Vehicle Dispense

Includes positive 
displacement meter, 7.6 m 
(25 ft) or 15 m (50 ft) spring 
retract hose reel and 
automatic dispense nozzles. 
Heavy and light vehicle 
assemblies available 
independently, combined 
or as dual dispensers  on 
opposite sides of module

Insulated cabinet for 
dispense nozzles with drip 
tray, nozzle holders, 
operator controls and 
dispensed volume display

Thermostatically controlled 
heater with optional second 
unit to prevent equipment 
damage due to frozen DEF

PEI/RP1100-15 
construction including 
DEF compatible EPDM 
hoses, stainless steel 
pipe, fittings and 
equipment to maintain 
DEF ISO 22241-1 
required fluid purity.

5 standard tank options 
available which may be 
easily reconfigured to suit 
your site DEF needs

Tank level monitoring 
equipment options to 
enable inventory tracking 
and prevent overflows

Filtered tank vents 
prevent fluid 
contamination and 
sediment build up in 
tanks from dusty site air

Stainless steel filter 
vessel with five 
replaceable, 1 micron 
cartridges to prevent 
costly engine damage 
due to particulates in 
DEF (AdBlue) fluid

DIESEL EXHAUST FLUID MODULES
DEF-1000 BREAKDOWN
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FEATURES & BENEFITS
Clean Site, Clean Fluid, Clean Exhaust Emissions

•  Dispense filtration system with 1 micron cartridges prevents costly SCR exhaust equipment damage
•  DEF compatible piping, hoses and equipment prevent contamination of fluid purity to ensure proper 
     Tier 4 equipment operation
•  Filtered tank vent breathers reduce contamination build up in tanks at dusty sites
•  Drip trays provided to allow easy cleanup at any regularly changed connections
•  Full building containment tray to prevent fluid spill to ground
•  Sump sensor to notify operator of leaks
•  Magnetic drive pump eliminates leaks from rotating seal leaks found on traditional centrifugal pumps
•  Fluid is stored at a steady temperature and out of direct sunlight for long storage life
•  DEF specific heavy vehicle refill nozzle and magnetic miss-fill light vehicle nozzle prevent cross 
     contamination of fluids by dispensing into the wrong tank

Save Time, Save Money
•  Bulk DEF is typically 1/3 the price of 9.46 L (2.5 gal) jugs and eliminates handling, tracking and 
     disposal of waste containers.
•  High flow 100 LPM (26 GPM) dispensing system allows heavy haul equipment to be refilled within 
    4 minutes to match refueling time of high speed diesel refueling systems for increased productivity
•  Modularized design based around standard pump and filtration system allows for low initial capital investment 
    with options to easily upgrade storage volume and dispense systems as increased Tier 4 equipment is used
•  Siren and beacon alerts operators of potential low temperature issue in order to prevent equipment damage or 
    high containment sump level
•  Electronic tank level monitoring allows large volume delivery on an as needed basis instead of more costly 
     regular top ups. Electronic level notification also prevents equipment lost time due to low fluid levels.

Ease of Maintenance
•  Magnetic drive pump eliminates rotating seal maintenance
•  Single man door and equipment layout provides easy access to all equipment from within the enclosure
•  Enclosed building with heat or AC provides a comfortable work environment for maintenance staff

Safe and Secure
•  LED Work Lights over dispense cabinet(s) and man door provide well-lit working areas
•  Integral module catch tray captures any drips or spills anywhere in the building
•  Non-slip grating provides traction in all conditions and allows any drips or spilt fluids to drain
•  Mechanical equipment is enclosed in a locked building to allow access to only authorized staff
•  Electronic tank level monitoring prevents accidental overflow of tanks
•  Automatic shutoff nozzles prevent overfilling of equipment when dispensing diesel exhaust fluid

Measure It, Track It
•  Metered dispensing included in this module allows detailed tracking of volumes used for each piece 
    of equipment to quickly identify equipment issues and allow full reconciliation of fluid usage across the site
•  Pulse outputs allow the DEF dispenses to be controlled and recorded by the site Fluid Management System.
•  Tank level monitoring allows inventory levels to be quickly determined at the module or remotely for 
     operations, accounting or logistics teams
•  Low level notifications can be sent to site operations or directly to the DEF supplier to prevent lost-time due 
    to fluid shortage

DIESEL EXHAUST FLUID MODULES
DEF MODULE BENEFITS
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TECHNICAL SPECIFICATIONS

3.0 m (10 ft), R20 Insulated, Heated, Intermodal Shipping Container 
with man door for equipment access and insulated dispense nozzle 
cabinet (s)

2 Interior LED Lights, External LED Work Lights over Man Door and 
Dispense Cabinet

3.0 m (10 ft) Long x 2.4 m (8 ft) Wide x 2.4 m (8 ft) High

2,267 kg (5,000 lbs)

316 SCH 40 Stainless Steel and DEF Compatible peroxide 
cured EPDM Suction and Dispense Hose(s)

-40°C to 54°C (-40°F to 130°F)

-11°C to 30°C (-12°F to 86°F)

Replaceable 1,000 L totes or bulk delivery

2,500 L (DEF-1100), 4,400 L (DEF-1200), 6,600 L (DEF-1300), 
25,000 L (DEF-1400), Customer Specified (DEF-1500)

1.5” Sealless Magnetic Drive Centrifugal

5 x 30” Filter Elements, 1 micron, Stainless Steel Filter Vessel

Stainless Steel Oval Gear Positive Displacement Meter

25 LPM (6.6 GPM) Dispense system with self-retracting ¾”x 
25 ft hose reel and automatic dispense nozzle with magnetic 
mis-fill prevention valve

100 LPM (26 GPM) Dispense system with self-retracting 1”x50 ft 
hose reel with automatic, closed system dispensing nozzle

1.5” ANSI 150 RF Flange

240V Standard, other options available

PEI/RP1100-15 Recommended practice for handling DEF, ISO 
22241-1 DEF Purity Requirements, Canadian Electrical Code (CSA 
C22.1 2015),  Occupational Health and Safety 2016,  National 
Building Code of Canada 2015

Standard Enclosure:

Building Lighting:

Overall Dimensions:

Total Weight:

Piping Materials:

Module Temperature Rating:

DEF Handling Temperature:

Bulk Delivery Connection:

Storage Volume:

Pump:

Particulate Filter:

Meter:

Light Vehicle Dispense:

Heavy Vehicle Dispense:

Remote Dispenser Connection:

Electrical Power Requirements:

Designed to Codes:

DIESEL EXHAUST FLUID MODULES
DEF MODULE SPECS
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CONFIGURATIONS

DEF-1100
For small sites or sites that only have a few pieces of Tier 4 
equipment, the DEF-1100 may be purchased with the pumping, 
filtration and dispense system without a tank. Two IBC 1,040 L (275 
gal) or 1,250 L (330 gal) totes provided by a bulk DEF supplier may 
be placed in the building and connected to the pumping system 
with the included 2” camlock couplers.  This provides up to 2,500 L 
(660 gal) of storage.  The light vehicle dispense system is shown 
here.  However the heavy vehicle, combined dispense or dual 
dispenser system may be included with any tank configuration.

DEF-1200
For larger sites or sites that are refilling vehicles frequently, an 
upgrade from the tote-only system above the DEF-1200 may be 
purchased which uses totes and a 1,890 L (500 gal) polyethylene tank 
which allows dispensing to continue while totes are being replaced.  
This provides up to 4,400 L (1160 gal) of storage.  Customers who 
have previously purchased the tote-only configuration may easily 
upgrade to this configuration with the purchase of the tank and a 
piping assembly. 

DEF-1300
For sites with larger DEF consumption rates where tote based 
replenishment may become less practical, the DEF-1300 includes 
a 6,600 L (1,750 gal) bulk tank to accept bulk fluid delivery. This 
configuration may be ordered initially or may be ordered as an 
upgrade kit including tank and piping assembly to convert one of 
the previous storage configurations as site consumption increases.  
This configuration is shown with dual combined dispensers, 
however other dispense options are available. Note that only 
1 heavy vehicle and 1 light vehicle dispense may be used in this 
configuration at a time.

DIESEL EXHAUST FLUID MODULES
DEF CONFIGURATION OPTIONS
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CONFIGURATIONS

DEF-1400
For sites that require large storage volumes but may not be able to provide 
access to a bulk delivery agent at the location of the module, the DEF-1400 
includes a replaceable, insulated and heated 25,000 L (6,600 gal) stainless ISO 
tank container. A 3,030 L (800 gal) tank is also included inside the module to 
allow dispensing while the ISO tank is being replaced. This configuration may 
also be used as a refillable tank.

DIESEL EXHAUST FLUID MODULES
DEF CONFIGURATION OPTIONS
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CONFIGURATIONS

DEF-1500
For sites requiring greater volumes the DEF-1500 uses an external 
storage tank which is connected to the module to allow storage 
volumes greater than 6,600 L (1,750 gal). With this option an 
additional pump and filtration assembly may be included to allow 
all four dispensers to be used simultaneously. 

DIESEL EXHAUST FLUID MODULES
DEF CONFIGURATION OPTIONS
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DISPENSING OPTIONS

Heavy Vehicle
100 LPM (26 GPM)
metered dispense with 
1”x 50 ft spring rewind 
hose reel with non-
pressurized automatic 
and closed system 
dispense nozzle.

Combined Light 
and Heavy Vehicle
Provides the ability 
to refill light or heavy 
vehicles from the module

OTHER OPTIONS
 •  Adapter for refilling totes used at other locations on site
 •  Dual building heaters for extreme cold weather or redundant protection
 •  Cooling unit for climates above 30°C (86°F) to prevent degradation of DEF fluid
 •  Engine driven pump for temporary or remote locations

Light Vehicle
25 LPM (6.6 GPM)
metered dispense with 
a ¾”x25 ft spring rewind 
hose reel and automatic 
nozzle w/ magnetic miss-
fill prevention valve.

DIESEL EXHAUST FLUID MODULES
DEF DISPENSE OPTIONS
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DESCRIPTION

What it is
 
Our fuel pumping and dispensing skid provides the infrastructure to achieve 1,000 LPM flow 
rates at the fuel nozzle.

How it Works

To reach dispense flow rates up to 1,000 LPM, higher capacity pumping equipment is needed 
in addition to larger fuel nozzles and receivers. In our fast fueling module we use 4” positive 
displacement pumps to ensure flow rates up to 1,000 LPM are provided at the nozzle. The flow 
from these pumps then passes through a filter vessel to provide clean fuel. Fuel is then metered 
using a weights and measures approved meter. 3” spring-loaded loading arms are provided to 
handle the high flow rate and reduce operator strain during refueling while also keeping the 
nozzle from coming into contact with the ground.

Why it is Needed
 
Increasing the size of fuel nozzles and receivers alone does not provide increased flow rates. 
Larger pumps, filters, meters and dispensing equipment are required to achieve flow rates up to 
1,000 LPM.

Value
 
·  Reduced refueling times allows the heavy equipment to spend more time hauling 
    and less time being non-productive.
·  Fuel filtered to ISO 18/16/13 target fuel cleanliness required by Tier 4 equipment 
    prevents damage to equipment’s fuel system
·  An air eliminator combined with weights and measures approved flow meters provide 
    accurate fuel measurement
·  Spring-loaded loading arms enable ergonomic refueling operations

HIGH SPEED REFUELING 
PUMPING EQUIPMENT OVERVIEW
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3” Loading arms 
for easy refueling 
operations

Basket strainer 
at fuel tank inlet

2” FloMax FX1500 
nozzles with capacity up 
to 1,500 LPM (396 GPM)

Flow meters tie into site fuel 
management system and may be 
Weights and Measures approved

Steel skid with 
spill containment

Control valves to allow 
single or dual dispensing

Air eliminator 
for accurate fuel 
metering

Local start/stop buttons 
with Emergency Shutdown 
at each dispense point

Filter Vessel 
targets fuel quality 
of ISO 18/16/13

High Flow Fuel Pumps
Integrated electrical 
wall for modular 
installation

HIGH SPEED REFUELING 
ENGINEERED SOLUTION DESIGN
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DESCRIPTION

What it is
 
The high speed refueling nozzle and receiver set allows flow rates up to 1,000 LPM (400 GPM). Most 
mines today use flow rates between 300-500 LPM (80-130 GPM) when refueling equipment.

How it Works
 
The FX1500 uses the same design and shut off system as the current FNBL 1.5” nozzle. The 2” design 
allows fuel rates to be increased up to 1,000 LPM (3 times faster than current standards). While this 
nozzle is designed to be used with the FloMax Non-Pressurized Shut Off system, the back pressure sensor 
provides redundant positive overfill protection.

The FRX fuel receiver uses the same design as the current 1.5” receiver and fits into the same 2” tank 
fitting. This allows an upgrade to the high flow nozzle and receiver without having to modify the fuel tank.

Why it is Needed
 
1.5” fuel nozzles limit flow rates to 300-500 LPM (80-
130 GPM). Mines want to increase refueling flow rates 
to reduce truck and shovel down time. To upgrade 
to 1,000 LPM flow rates the 2” nozzle and receiver is 
required. This system allows high flow rates in a compact 
and lightweight design.

Value
 
·  High flow rates reduce equipment downtime. At these flow  
   rates a 4,000 L (1,000 gallon) truck fuel tank can be refilled in  
   4 minutes and a 15,000 L (4,000 gallon) shovel fuel tank  
   in 15 minutes.
·  One nozzle may now be used for all equipment including  
   support equipment, haul trucks, shovels and site fuel tankers. FRX 

2” Fuel Receiver
FX1500 
2” Fuel Nozzle

HIGH SPEED REFUELING 
REFUELING NOZZLE AND RECEIVER OVERVIEW
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DESCRIPTION

What it is

Non-Pressurized Shut Off is a positive overfill prevention system for the fuel tank on heavy 
equipment that does not pressurize the fuel tank during refueling.

How it Works

A valve is installed between the tank and receiver using the existing 2’’ threaded connection on 
the tank. A pilot line from this valve allows a small flow through to a float on top of the tank. When 
the tank is full, the float blocks the flow from the pilot line. This causes the valve between the 
receiver and tank to close due to the back pressure built up in the pilot line and prevent further 
fuel from entering the tank.

Why it is Needed

Current systems require the fuel tanks to be pressurized in order to trigger the fuel nozzle to shut 
off. Since these are atmospheric tanks which are not rated for pressure, there are risks of tank 
bulging, metal fatigue and potential failure. Current systems also allow the operator to override 
the nozzle closing. The Non-Pressurized Shutoff System on the other hand will not allow the 
operator to override the nozzle and overfill the tank.

Value

·  Non-Pressurized Shut Off allows high speed refueling of equipment
·  No risk of tank failure
·  Fuel nozzle may not be overridden which could cause overfilling the tank

HIGH SPEED REFUELING 
NON-PRESSURIZED SHUT OFF FOR MINE EQUIPMENT



Contact mining@fireball.ca for custom
solutions, and ordering information.

FIREBALL EQUIPMENT LTD.
16815 117 Ave NW | Edmonton AB | T5M 3V6

Tel. (780) 944 4818
www.Fireball.ca

19

Discharge Vent

Non-Pressurized Shut 
Off ValveFuel Receiver Fuel Nozzle

Sense line 
connection

Non-Pressurized Shut Off 
pilot line encased in 
stainless steel tubing to 
prevent damage

Float

BreatherNon-Pressurized 
Shut Off 
Vent Assembly

HIGH SPEED REFUELING 
NON-PRESSURIZED SHUT OFF FOR MINE EQUIPMENT
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HOW THE DFO MODULE WILL 
SAVE YOU MONEY

1. Get what you pay for by metering the fuel as 
you receive it
You buy millions of litres of fuel in a year. DFO meters the fuel to make 
sure your fuel invoice matches what you receive.

2. Keep dirty fuel out of your tanks by filtering as 
you receive it
Filtering fuel as you receive it stops contamination from entering your 
tanks. This eases the load on downstream filtration and protects your 
equipment. 

3. Save money by cutting unloading time in half.
The time it takes to offload the fuel truck is built into the price of fuel. DFO reduces offloading times by 
30-45 minutes per delivery. This is worth $125 to $175 per load. Negotiate with your fuel supplier get a 
better price on your fuel.

4. Make sure the fuel is clean as it’s supposed to be.
Enforce the cleanliness in your supply contract by monitoring the fuel quality as you offload it. Options 
include: 
 ·  Verify the fuel cleanliness matches your contract. 
 ·  Back charge your supplier if the fuel is off specification. 
 ·  You can even stop the delivery if there are unacceptable levels 
    of contamination or water. 

5. Don’t accept custody until you verify correct quantity and quality
If you were a bank, you would never put a deposit into your vault before you counted it. DFO-4000 allows 
you to hold the fuel in a quarantine tank until you are satisfied that you are getting what you paid for. If 
there is a discrepancy, you can resolve it with your fuel supplier before you accept custody. In extreme 
cases, you can refuse the load and return the fuel to the delivery truck. 

DIESEL FUEL OFFLOADING 
OVERVIEW & COST ANALYSIS 



Contact mining@fireball.ca for custom
solutions, and ordering information.

FIREBALL EQUIPMENT LTD.
16815 117 Ave NW | Edmonton AB | T5M 3V6

Tel. (780) 944 4818
www.Fireball.ca

22

FEATURES & BENEFITS

Clean  Fuel, Clean Site
•  Module suction hose connectors stored in sealed holster cabinet
• 4” API dry break connections decrease connections for typical B-train tanker from 32 to 10
• Residual tank to capture entrained liquid from air elimination and allows vessels to be drained for service.
• Fuel filtration targeted to ISO 18/16/13
• Automatic notification of pressure drop across filters for element change out

Save and Secure
•  Fuel transfer hoses are on low pressure inlet side of pump ensuring minimal leaks from damaged hoses
• Mechanical equipment is enclosed in a lockable building to allow access to only mine maintenance staff.  
    Driver access to driver room only
• Work lighting over dispense cabinet(s) and man door provide well-lit working areas
• Module integral containment up to 2,000 L (528 gal) prevents site spills
• Non-slip floor grating and stairs with building egress
• Static dissipation using grounding

The Mechanical Advantage
•  High capacity impeller pump for variable flow rates up to 2,000 LPM
• Air elimination, mass flow meters and contaminant analyzers for accuracy and quality control
• Filter Vessel drain pump to empty Filter Vessels for element changes
• Filter Vessel stabilizer plate to prevent fasteners falling / static dissipation 

Maintain With Ease
•  Low profile Filter Vessels for ease of filter changes, with filter change tools provided
• By pass and proving loop for meter commissioning and emergency fuel offloading
• Heated (or air conditioned) and insulated enclosure

Transportability
• All modules designed within allowable transportation dimensions (Canada)
• Modules default enclosure is an intermodal container for ease of international shipping

Measured and Tracked
• International weights and measures approved custody transfer with temperature compensation 
    ensures accurate delivery volume measurements
• Filter Vessels compatible with most vertical 44” filter elements
• Real time output from meter for fuel reconciliation on-site or remotely

Save Time, Save Money
•  Time savings for connections and high capacity offloading pumps may enable reduced delivery costs from suppliers
• Estimated fuel offloading time of 52,000 L in approximately 30 minutes 
• Electronic tank level monitoring allows large volume delivery on an as needed basis and prevents equipment 
    lost time due to low fluid levels.
• Filter storage locker for new and used filters with integral drip tray

DIESEL FUEL OFFLOADING 
FEATURES & BENEFITS



Contact mining@fireball.ca for custom
solutions, and ordering information.

FIREBALL EQUIPMENT LTD.
16815 117 Ave NW | Edmonton AB | T5M 3V6

Tel. (780) 944 4818
www.Fireball.ca

23

DESCRIPTION

DFO-1000
Fireball DFO-1000 Module is the 
entry-level Diesel Fuel Offloading 
Station. It power-offloads diesel 
from delivery tankers at 1000 LPM, 
filters and meters it, then pumps the 
fuel into remote storage tanks. It is 
housed in a 10 ft. seacan

This module comes standard with a 4” API coupler to mate with the 4” API receiver on the tanker.   Coupler 
options include a 3” camlock, a 4” camlock or “none” for the addition of a different coupler to match the tanker 
connection.  The suction hose has a swivel where it connects to the rigid piping to prevent kinking and a lockable 
storage holster for keeping the coupler clean and dry when not in use.  

Inside the module, a 3” suction-rated Gorman-Rupp Centrifugal Pump draws fuel out of the tanker so the delivery 
truck is not required to use its own offloading pump and hoses.  A flex connector and a basket strainer protect 
the pump from movement and contamination.  Depending on customer preference, pump options include a 
Blackmer vane pump and a Dixon lobe-style pump with wipers that provide high suction and run-dry capability.

Inevitably, large volumes of air will be brought in as the tanker compartments are emptied.  An air eliminator 
removes the air to prevent oxygen from entering the filter vessel.  This also ensures meter accuracy.  The diesel 
droplets that get entrained in the air discharge into a Residual Tank.

ISO 18/16/13 filtration levels are targeted with a Filter Vessel capable of holding 3 standard 6” x 44” elements 
available from Velcon, Schroeder and others.  Water-absorbing filter elements can also be used to ensure dry 
diesel fuel.  The Filter Vessel has double the capacity of the actual flow rate in order to increase filtration efficiency 
and lengthen the filter element change interval.  The Fireball-designed low-profile Filter Vessel can be changed 
from floor level without a platform.  A filter storage locker is an option to allow secure local storage of clean filter 
elements to reduce element replacement times, as well as provide a location to store used filters prior to disposal. 

Downstream of the filter, a standard oval gear fuel Meter displays and confirms the delivery volume.  Optionally, 
a Custody Transfer Approved Meter with temperature compensation and an Electronic Register can be used to 
get an exact count of the fuel received and provide an electronic record of the delivery.  

DIESEL FUEL OFFLOADING
DFO-1000 MODULE OVERVIEW
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Standard Enclosure:

Overall Dimensions:

Inlet Connection:

Offloading Flow Rate:

Typical B-Train Offload Time:

Maximum Pressure Rating:

Ambient Operating Temperature:

Offloading Pump:

Particulate Filter:

Standard Meter:

Electrical Power Requirements:

Applicable Design  and Safety Codes:

TECHNICAL SPECIFICATIONS

DIESEL FUEL OFFLOADING
DFO-1000 TECHNICAL SPECS
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offloading pump and hoses.  A flex connector and a 
basket strainer protect the pump from movement 
and contamination.  A 4” Blackmer vane pump is 
available as an optional offloading pump.  

Inevitably, large volumes of air will be brought in 
as the tanker compartments are emptied. A tank 
allows large air slugs and entrained air to settle 
out.  An air eliminator on the top removes the air 
to prevent oxygen from entering the filter vessel.  
This also ensures meter accuracy.  The diesel 
droplets that get entrained in the air discharge into 
a Residual Tank.

ISO 18/16/13 filtration levels are targeted with 
a filter vessel capable of holding 6 standard 6” x 
44” elements available from Velcon, Schroeder 
and others.  Water-absorbing elements can also 
be used to ensure dry diesel fuel.  This vessel has 
double the capacity of the actual flow rate in order 
to increase filtration efficiency and lengthen the 
filter change interval.  The Fireball-designed low-
profile filter vessel can be changed from floor 
level without a platform.  A filter storage locker 
is provided to allow secure local storage of clean 

DFO-2000
Fireball Module DFO-2000 is the standard 
Diesel Fuel Offloading Station that will 
handle most offloading needs. It power-
offloads diesel from delivery tankers at 
2000 LPM, filters and meters it, then pumps 
the fuel into remote storage tanks.  It is 
housed in a 20 ft. seacan.   

This module comes standard with a 4” API coupler 
to mate with the 4” API receiver on the tanker.   
Coupler options include a 4” camlock or “none” 
for the addition of a different coupler to match 
the tanker connection.  There are two suction 
hoses, one for the first tank and one for the trailer, 
allowing uninterrupted offloading.  The suction 
hoses have a swivel where they connect to the rigid 
manifold piping to prevent kinking and lockable 
storage holsters for keeping the coupler clean and 
dry when not in use.  Single or dual unsupported 
boom-style loading arms are optional.

Inside the module, a 4” suction-rated Gorman-
Rupp centrifugal pump draws fuel out of the tanker 
so the delivery truck is not required to use its own 

DIESEL FUEL OFFLOADING
DFO-2000 MODULE OVERVIEW
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6 m (20 ft) Heated, Insulated Seacan, other enclosures available 
6 m (20 ft) Long x 2.4 m (8 ft) Wide x 2.9 m (9.5 ft) High (plus optional 
skid) 
Dual 4” API Coupler (Emco Wheaton J0451, OPW 1004D3 or 
equivalent) 
2000 LPM (528 GPM) 
30 min (26 minutes for fuel transfer and 4 minutes to connect couplers) 
1034 kPa (150 PSI) 
-60°C to 45°C (-76°F to 113°F 
4” Gorman-Rupp Suction-rated Centrifugal, 68m (223ft) TDH 
Uses Standard .5 - 25 micron, 6” x 44”, Outside/In Flow, (Velcon, Schroeder 
or equivalent), Six required per changeout, rated at 4000 LPM 
M60 LC Meter (2271 LPM, ±0.10% Accuracy, Temperature Compensated) 
600 V, 3 Ph Standard, other options available 
NFC 2015, NFPA 30, NFPA 77, CEC (CSA C22.1 2015), NBC 2015, OH&S 
CAN/ULC-S601-14, Canadian Weights and Measures Act, ISO 4406:1999, 
ASME B31.3, ANSI/API 521

Standard Enclosure:
Overall Dimensions:

Inlet Connection: 

Offloading Flow Rate:
Typical B-Train Offload Time:

Maximum Pressure Rating:
Ambient Operating Temperature:

Offloading Pump:
Particulate Filter:

Standard Meter:
Electrical Power Requirements:

Applicable Design and Safety Codes:

TECHNICAL SPECIFICATIONS

filter elements to reduce element replacement times, as well as provide a location to store used filters prior 
to disposal. 

After the filter, a custody transfer approved meter with temperature compensation and an electronic register 
is used to get an exact count of the fuel volume received and provide an electronic record of the delivery.  A 
coriolis mass flow meter is an available option. 

Downstream of the meter is a calibration/by-Pass loop allowing for in-place calibration of the meter as well 
as the option to by-pass the Offloading Station if desired.  Fuel discharges the Offloading Station to one or 
more site fuel storage tanks located remotely.  Tank level monitors and overfill switches on the tanks display 
the tank levels and ullage, and can close valves and shut the pump down to prevent overfilling.  

The standard platform configuration is a 20 ft. high-cube transportable, heated and insulated seacan.  Optional 
housing includes an open skid, a larger seacan or a building to meet site requirements.  The equipment is 
mounted to heavy-duty grating.  Under the grating is a containment tray with Sump and Sump Sensor to 
warn of leaks.  The enclosure includes a lockable Electrical and Controls Room, accessible from mine side 
only.  Work lighting inside the seacan, outside over man doors as well as pole-mounted LED lighting provide 
light for the immediate and extended work area.  Fire alarms and fire suppression are optional.

DIESEL FUEL OFFLOADING
DFO-2000 TECHNICAL SPECS
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DFO-3000
Fireball Module DFO-3000 is the Preferred Diesel Fuel Offloading Station for high-volume 
mines.  It power-offloads diesel from delivery tankers at 2000 LPM, monitors the quality, 
filters and meters it, then pumps the fuel into remote storage tanks.  This module includes 
duplexed filtration, a fuel quality analyzer and a coalescing filter for water removal.  It is 
housed in a 40 ft. seacan to allow space for a driver’s room, duplexed filters and a coalescing 
filter.   
This module comes standard with a 4” API coupler to mate with the 4” API receiver on the tanker.   Coupler 
options include a 4” camlock or “none” for the addition of a different coupler to match the tanker connection.  
There are two suction hoses, one for the first tank and one for the trailer, allowing uninterrupted offloading.  
The suction hoses have a swivel where they connect to the rigid manifold piping to prevent kinking and 
lockable storage holsters for keeping the coupler clean and dry when not in use.  Single or dual unsupported 
boom-style loading arms are optional.  

Inside the module, a 4” suction-rated Gorman-Rupp Centrifugal Pump draws the fuel out of the tanker so 
the delivery truck is not required to use its own offloading pump and hoses.  A flex connector and a basket 
strainer protect the pump from movement and contamination.  A 4” Blackmer vane pump is available as an 
option.  

Inevitably, large volumes of air will be brought in as the tanker compartments are emptied. A tank allows 
large air slugs and entrained air to settle out.  An air eliminator on the top removes the air to prevent oxygen 
from entering the filter vessel.  This also ensures meter accuracy.  The diesel droplets that get entrained in 
the air discharge into a Residual Tank.

A Velcon VCA Fuel Quality Analyzer monitors the particulate and water content of the incoming fuel.  
This can be used to ensure the fuel supplier is meeting their contractual requirements, or potentially stop 
accepting delivery if there is a significant water or particulate issue. 

DIESEL FUEL OFFLOADING
DFO-3000 MODULE OVERVIEW
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12 m (40 ft) Heated, Insulated Seacan, other enclosures available
12 m (40 ft) Long x 2.4 m (8 ft) Wide x 2.9 m (9.5 ft) High (plus optional skid)
Dual 4” API Coupler (Emco Wheaton J0451, OPW 1004D3 or equivalent)
2000 LPM (528 GPM)
30 min (26 minutes for fuel transfer and 4 minutes to connect couplers)
1034 kPa (150 PSI)
-60°C to 45°C (-76°F to 113°F)
4” Gorman Rupp Suction-rated Centrifugal, 68 m (223 ft) TDH
Analyzes 600 times/sec, Particulate reporting in mg/l, Water reporting PPM, GUI and 
Configurable output, Fully Compliant with EI 1598
Duplexed, Uses Standard .5 - 25 micron, 6” x 44”, Outside/In Flow, (Velcon, Schroeder or 
equivalent), Six required per changeout, rated at 4000 LPM
Water Coalescing Filter with sump and drain to Waste Water Tank (incl)
Khrone Optimass 6000 Coriolis Mass Flow (±0.10 to .05% Accuracy), Custody Transfer certified 
(other makes and models upon request)
600 V, 3 Ph Standard, other options available
NFC 2015, NFPA 30, NFPA 77, CEC (CSA C22.1 2015), NBC 2015, OH&S CAN/ULC-S601-14, 
Canadian Weights and Measures Act, ISO 4406:1999, ASME B31.3, ANSI/API 521

Standard Enclosure:
Overall Module Dimensions:

Inlet Connection:

Offloading Flow Rate:
Typical B-Train Offload Time:

Maximum Pressure Rating:
Ambient Operating Temperature:

Offloading Pump:

Contamination Analyzer: 
Particulate Filter:
Coalescing Filter:
Standard Meter:

Electrical Power Requirements:
Applicable Design  and Safety Codes:

TECHNICAL SPECIFICATIONS

ISO 18/16/13 filtration levels are targeted with a filtration vessel capable of holding 6 standard 6” x 44” 
elements available from Velcon, Schroeder and others.  Water-absorbing elements can also be used to 
ensure dry diesel fuel.  This vessel has double the capacity of the actual flow rate in order to increase 
filtration efficiency and lengthen the filter change interval.  The Fireball-designed low-profile Filter Vessel 
can be changed from floor level without a platform.  A filter storage locker is provided to allow secure local 
storage of clean filter elements to reduce element replacement times, as well as provide a location to store 
used filters prior to disposal. This module includes duplexed Filter Vessels to allow continuous usage of one 
vessel while the elements are being replaced in the other vessel.  Three-way valves on the housing inlets and 
outlets allow for automated vessel change-over. 

Water removal is ensured with a coalescing filter.  This vessel removes any entrained water by allowing it 
to coalesce and settle to the bottom of the vessel.  It can then be drained into a waste water storage tank 
included in the module.  

After the filter, a Weights and Measures Approved Coriolis Mass Flow Meter is used to get an exact count 
of the fuel received and provide an electronic record of the delivery.  A Custody Transfer Approved meter 
with temperature compensation and an Electronic Register is an available option. 

DIESEL FUEL OFFLOADING
DFO-3000 TECHNICAL SPECS



Separate Electrical 
Room for PLC, tank 
level monitoring, 
breakers and controls

Duplex Filter Plumbing with 
lockable 3-way valves for 
continuous filtration with no 
down time during offloading

40 Foot High Cube; 
Heated and Insulated 
Seacan for durable 
construction

Proving Loop for 
meter calibration and 
bypass connection

Coriolis Mass Flow Meter 
for ultimate accuracy of 
offloaded fuel. Not affected by 
temperature; accurate to ± 0.01%

Water Removal 
Coalescing Filter for the 
removal of water 
contamination in the fuel

Lockable Cabinet 
for storage of new 
and used filter 
elements with 
built in drip tray

2,000 LPM 4”x3” suction 
rated centrifugal pump 
with 20 HP motor, unloads 
52,000 L in 26 mins.

Residual Tank 
Transfer Pump to 
empty filter vessels for 
element changes. Can 
empty vessel in 4 minutes

Heavy Serrated 
Grating reduces risk 
of slips and falls

Fuel Quality 
Analyzer Velcon VCA 
for real time analysis 
of particulate and 
water contamination

Residual Tank  for 
capturing entrained fuel 
from air elimination and 
fuel holding during filter 
changes

Particulate Filter 
Vessels with six 44" 
elements sized to allow 
for 2x the rated flow

Visual or 
electronic 
plugged filter 
indicators

Under Floor Spill Tray holds 
2,000 liters. Includes sump, 
alarms and evacuation 
connection

Class 150# basket strainer 
to prevent pump damage

Bulk Tank Air 
Eliminator allows 
high volumes of 
air to be purged 
from the system 
while unloading 
fuel

Discharge to Storage 
Tanks

DIESEL FUEL OFFLOADING
DFO-3000 DETAILED BREAKDOWN
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DFO-4000
Fireball Module DFO-4000 is the Ultimate Diesel Fuel Offloading Station for high-volume 
mines that have concerns over their fuel quality or their supplier’s receipt quantity.  This 
module monitors the quality and quantity of the incoming diesel and then quarantines it 
in a dedicated tank until the owner accepts ownership.  At that custody-transfer point it is 
filtered and pumped into the main storage tanks. 

This module comes standard with a 4” API coupler to mate with the 4” API receiver on the tanker.   Coupler 
options include a 4” camlock or “none” for the addition of a different coupler to match the tanker connection.  
There are two suction hoses, one for the first tank and one for the trailer, allowing uninterrupted offloading.  
The suction hoses have a swivel where they connect to the rigid manifold piping to prevent kinking and there 
are lockable storage holsters for keeping the coupler clean and dry when not in use.  Single or dual unsupported 
boom-style loading arms are optional.

Inside the module, a 4” suction-rated Gorman-Rupp impeller pump draws the fuel out of the tanker so the delivery 
truck is not required to use its own offloading pump and hoses.  A flex connector and a basket strainer protect the 
pump from movement and contamination.  A 4” Blackmer vane pump is available as an option. 

Inevitably, large volumes of air will be brought in as the tanker compartments are emptied. A tank allows large air 
slugs and entrained air to settle out.  An air eliminator on the top removes the air to prevent oxygen from entering 
the filter vessel.  This also ensures meter accuracy.  The diesel droplets that get entrained in the air discharge into 
a Residual Tank.

Next, a Weights and Measures Approved Coriolis Mass Flow Meter is used to get an exact count of the fuel 
received and provide an electronic record of the delivery.  A Custody Transfer Approved meter with temperature 
compensation and an Electronic Register is an available option. At this point the unfiltered, but metered fuel is 
diverted into a dedicated Quarantine Tank.  This tank holds the delivery until the owner can verify the quality and 
quantity of the load and accept ownership.  The Quarantine Tank large enough to hold a full delivery, is epoxy-
lined for cleanliness and has an evacuation sump to ensure the tank is fully empty at the beginning of each cycle.  
When the owner accepts the delivery, the contents of the quarantine tank are filtered and pumped into the main 
storage tanks.  

DESCRIPTION

DIESEL FUEL OFFLOADING
DFO-4000 MODULE OVERVIEW
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ISO 18/16/13 filtration levels are targeted with a filtration vessel capable of holding 6 standard 6” x 44” elements 
available from Velcon, Schroeder and others.  Water-absorbing elements can also be used to ensure dry diesel 
fuel.  This vessel has double the capacity of the actual flow rate in order to increase filtration efficiency and 
lengthen the filter change interval.  The Fireball-designed low-profile Filter Vessel can be changed from floor 
level without a platform.  A filter storage locker is provided to allow secure local storage of clean filter elements to 
reduce element replacement times, as well as provide a location to store used filters prior to disposal. This module 
includes duplexed Filter Vessels to allow continuous usage of one vessel while the elements are being replaced in 
the other vessel.  Three-way valves on the housing inlets and outlets allow for automated vessel change-over. 

Water removal is ensured with a Coalescing Filter.  This vessel removes any entrained water by allowing it to coalesce 
and settle to the bottom of the vessel where it is drained into an integral Waste Water/Residual Tank.  It can then be 
drained into a waste water storage tank included in the module. Downstream of the meter is a Calibration/By-Pass 
Loop allowing for in-place calibration of the meter as well as the option to by-pass the Offloading Station if desired.  
Fuel discharges the Offloading Station to one or more site fuel storage tanks located remotely.  Tank Level Monitors 
and Overfill Switches on the tanks display the tank levels and ullage, and can close valves and shut the pump down 
to prevent overfilling.  

The standard platform configuration is in a 40 ft. high-cube transportable, heated and insulated seacan.  Optional 
housing includes an open skid, a larger seacan or a building to meet site requirements.  The equipment is mounted 
to heavy-duty grating.  Under the grating is a containment tray with Sump and Sump Sensor to warn of leaks.  The 
enclosure includes a lockable Electrical and Controls Room, accessible from Mine Side only.  A driver’s room provides 
a clean location for the transfer of documents, driver training, driver control screen for id and volume input, and 
verifying ullage available.  Work lighting inside the seacan, outside over man doors as well as pole-mounted LED 
lighting provide light for the immediate and extended work area.  Fire Alarms and Fire Suppression are optional.  
Green and red traffic control lights are available to allow for remote approval of the tanker truck movement.  

12 m (40 ft) Heated, Insulated Seacan, other enclosures available
12 m (40 ft) Long x 2.4 m (8 ft) Wide x 2.9 m (9.5 ft) High (plus optional skid)
12 m (40 ft) Long x 2.66 m (8.6 ft) Wide x 2.9 m (9.5 ft) High (plus vent pipe)
Dual 4” API Coupler (Emco Wheaton J0451, OPW 1004D3 or equivalent)
2000 LPM (528 GPM)
30 min (26 minutes for fuel transfer and 4 minutes to connect couplers)
1034 kPa (150 PSI)
-60°C to 45°C (-76°F to 113°F)
4” Gorman Rupp Suction-rated Centrifugal, 68 m (223 ft) TDH
Analyzes 600 times/sec, Particulate reporting in mg/l, Water reporting PPM, GUI and Configurable output, 
Fully Compliant with EI 1598
Duplexed, Uses Standard .5 - 25 micron, 6” x 44”, Outside/In Flow, (Velcon, Schroeder or equivalent), Six 
required per changeout, rated at 4000 LPM
Lockable Storage cabinet for 24 new and 24 used elements, with drip tray
Water Coalescing Filter with sump and drain to Waste Water Tank (incl)
Khrone Optimass 6000 Coriolis Mass Flow (±0.10 to .05% Accuracy), Custody Transfer certified (other 
makes and models upon request)
600 V, 3 Ph Standard, other options available
NFC 2015, NFPA 30, NFPA 77, CEC (CSA C22.1 2015), NBC 2015, OH&S CAN/ULC-S601-14, Canadian 
Weights and Measures Act, ISO 4406:1999, ASME B31.3, ANSI/API 521

Standard Enclosure:
Overall Module Dimensions:

Quarantine Tank Dimensions:
Inlet Connection:

Offloading Flow Rate:
Typical B-Train Offload Time:

Maximum Pressure Rating:
Ambient Operating Temperature:

Offloading Pump:
Contamination Analyzer:

 
Particulate Filter:

Filter Storage Cabinet:
Water Coalescing Filter:

Standard Meter:

Electrical Power Requirements:
Applicable Design  and Safety Codes:

TECHNICAL SPECIFICATIONS

DIESEL FUEL OFFLOADING
DFO-4000 TECHNICAL SPECS



CONFIGURATION & OPTIONS LIST

Coupler Type None - customer to supply preferred nozzle to match truck receiver  OPT OPT OPT OPT
  3” Camlock with ball valve (adaptor available to match 4” API receiver)  OPT NA NA NA
  4” Camlock with ball valve  (adaptor available to match 4” API receiver) OPT OPT OPT OPT
   4”API Coupler (Emco Wheaton J0451, OPW 1004D3 or equivalent)  STD STD STD STD

Suction Hoses None - Customer to supply connection to delivery vehicle   OPT OPT OPT OPT
  Single 75MM x 15M (3”x15’) Hose with isolation ball valve and swivel  STD NA NA NA
  Dual  100MM x 15M (4”x15’) Hose with suction manifold & swivels   NA STD STD STD

Hose  Lockable Nozzle Holster with hose storage supports    STD STD STD STD
Management  Loading Arm - Unsupported Boom Style (4”OPW G32F or equivalent)  NA OPT OPT OPT

Suction Offloading 3” x 2” Gorman Rupp Centrifugal Pump - Suction rated   STD NA NA NA
Pump  3” Dixon Positive Displacement with Dual Impeller Technology  OPT NA NA NA
  3” Blackmer Sliding Vane Pump     OPT NA NA NA
  4” x 3” Gorman Rupp Centrifugal Pump  - Suction rated    NA STD STD STD
   4” Blackmer Sliding Vane Pump     NA OPT OPT OPT

Air Eliminator Pump-Mounted,  removes air upstream of filter and meter (GR Pumps only) STD OPT OPT OPT
   Bulk Tank - removes high volumes of air upstream of the filter  OPT STD STD STD

Air Eliminator Mechanical        STD STD STD STD
Head   Electronic (Optical)       OPT OPT OPT OPT

Contaminant   Velcon VCA Real-time Particulate and Water Analyzer connected to PLC NA NA STD STD
Analyzer

Quarantine Tank Dedicated epoxy-lined tank for temporary storage of    NA NA NA STD

Filter Vessel None - no filtration on incoming fuel     OPT OPT OPT OPT
  Single vessel for Particulate or Particulate/Water-Absorbing elements  STD STD OPT OPT
   Duplexed for Particulate or Particulate/Water-Absorbing elements  NA NA STD STD

Filter Element None - replacement elements are stored elsewhere   STD OPT OPT OPT
Storage   Lockable Storage cabinet for new and used elements, with drip tray  NA STD STD STD

Water Coalescing  Single Coalescing Filter with water drain to Waste Water Tank (included) NA NA STD STD
Filter

Meter   Oval Gear Meter with Display ( ±.5% Accuracy, not Temperature Compensated) STD NA NA NA
  M Series LC Meter ( ±0.10% Accuracy, Temperature Compensated)  NA STD OPT OPT
   Khrone Optimass 6000 Coriolis Mass Flow (±0.10 to .05% Accuracy)  OPT OPT STD STD

Lighting   Pole-Mounted LED lighting suitable for immediate work area  STD STD STD STD
   Pole-Mounted LED lighting suitable for extended work area  OPT OPT STD STD

Traffic Lights Stop and Start Lights for Authorization to Enter and Leave Offloading Station NA OPT STD STD

Driver Room  Accessible from Truck Side only, includes communication and PLC touch screen NA NA STD STD

Electrical and  None        STD OPT OPT OPT
Controls Room Accessible from Mine Side only, includes transformers, breakers, panels, PLC NA STD STD STD

Enclosure  Steel Skid (12”-16” I-beam structure with HD grating and Drip Tray)  OPT OPT OPT OPT
  20 ft Heated, Insulated, High Cube Seacan with HD gratung and full Drip Tray OPT STD NA OPT
  40 ft Heated, Insulated, High Cube Seacan with HD gratung and full Drip Tray OPT OPT STD STD
  I-Beam Skid for installation under seacan, with pull lugs   OPT OPT OPT OPT
  Building - designed and built to customer specifications   OPT OPT OPT OPT

Fire Alarm  Flame Detection       OPT OPT OPT OPT
   Fire Suppression       OPT OPT OPT OPT

DFO-
1000

DFO-
2000

DFO-
3000

DFO-
4000
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DISPENSING OPTIONS

DPMA / DPHA
Medium / High Volume Diesel Pumping Assembly 
for refueling heavy equipment  and fuel trucks. 960 
LPM (253 GPM)

DDLA
Diesel Dispensing Low Volume Assembly for filling 
light vehicles. 70-100 LPM (18-26 GPM)

DDMA / DDHA
Diesel Dispensing Medium / High Volume for 
filling large equipment and fuel trucks. 1,500 LPM 
(400 GPM)
 

DPLA
Low Volume Diesel Pumping Assembly for light 
vehicles. 450 LPM ( 118 GPM)

DIESEL FUEL OFFLOADING
DFO DISPENSE OPTIONS
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Refueling 
· Fuel Meters and solenoids
· Dual systems for simultaneous

dispensing
· 500–1,500 LPM (132 GPM)
· Fuel supplied from remote tanks,

pumps and filters to reduce footprint 
and keep delivery tankers away from 
heavy haul equipment

Dedicated Electrical Room
· Climate-controlled by PLC
· Houses Transformers, Breaker

Panel, Electrical Panels, PLC, Tank 
Level Monitors, Pipeline Leak 
Detection, VFDs, Fire Suppression 
Panel, Control Panels

· Separate lockable outside access 
door

· Aluminum wall cladding for panel 
mounting

Pre-Engineered and Fabricated Building
· Heated and Insulated
· Sub-floor spill tray with sump and alarms
· Floor grating
· Ventilation controlled by PLC
· Access and egress doors with OH&S platforms
· Building supported on triple 16” I-beam skids

Bulk Fill Panel 
· Bulk fill for lubes and coolant
· Used Oil evacuation 
· Fluid-specific receivers prevent

cross-contamination
· Tank Level displayed at fill point
· Normally-closed overfill valves
· Stainless steel piping

Grease 
· Replaceable top tote
   (1,000-1,600 L / 264-422 gal)    
   gravity feeds permanent 
   bottom tank
· Graco Hydraulic Pumps
· High-Pressure Pump

 344 bar (5,000 psi)
· Bulk Transfer 

Pump 45 LPM 
(12 GPM)

Lubricants
· Stainless Steel 
   Tanks
· Air-breather filters
· Tank Level Monitors
· 1,000–4,000 L (264-1,056 gal) capacity
· Graco Hydraulic Pumps provide 45 LPM 

(12 GPM) flow rates
· ISO 18/16/13 Filtration ensures clean oil

Loading Arms
· Handling of hoses and nozzles
   is safer and easier for operators
· Allows refueling heavy 
   equipment at  rates up to 1,500 
   LPM (400 GPM)
· Keeps hose and nozzle clean 
   and off the ground
· Grounding Cable incorporated

Hose Reel Assembly 
· Typically four oils, coolant, 
   high-pressure grease, bulk grease, 
   used oil evacuation and DEF
· 25 m (75 ft) spring-rewind hose reels
· Flip-down access doors with drip tray
· Access on both sides for 

simultaneous usage
· Automatic depressurization of

couplers after usage
· Fluid-specific couplers prevent 

filling errors

Hydraulic Power Unit
· Powers oil and grease pumps
· Dual 114 LPM (30 GPM) pumps for 

redundancy
· Cooled and filtered oil
· Pump lead-lag controlled by PLC 

Hydraulic Valve Bank
· Allows control of pressure and speed
· Solenoid controlled sections
· Allows control by Fuel Management 

System

LUBE FUEL ISLAND
LFI-3000 DETAILED BREAKDOWN
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DESCRIPTION

The Lube Fuel Island 3000 Module is a high-capacity 
facility for refueling heavy haul equipment.  It is 
designed to refuel heavy equipment at 500-1,500 
LPM (130-400 GPM) and top up four common oils 
(engine oil, hydraulic oil, coolant and automatic 
greaser pots at 45 LPM (12 GPM).  

Refueling Rates
Typically 75% of the diesel fuel used on a mine site 
is used at the pit refueling station.  Traditionally, this 
refueling is done at 300-500 LPM (80-130 GPM).  
The trend is towards increasing refueling flow rates 
to 1,000 LPM (264 GPM) or even higher as mines 
recognize the opportunity cost of having a haul truck 
tied up.  Heavy haul trucks use about 4,000 litres 
per day and the longer it takes to refuel the less ore 
it can haul.

Fuel Dispensing Equipment
To reach dispense flow rates of 1,000 LPM or greater, 
larger fuel nozzles like the new FloMAX FX1500 
nozzle and 2” delivery hoses are needed.  To handle 
this additional weight, a spring-loaded loading arm 
reduces operator strain and keeps the nozzle off the 
ground.  The station is fed by a remotely-located fuel 
pumping station.  This keeps the heavy equipment 
away from the fuel delivery tankers and it locates 
the filtration equipment away from the island where 
service is easier and safer.    

Top-ups
Most sites underestimate the volume of lubes that 
get used at the refueling site.  Over an extended test, 
our records show that for every 1,000 litres of diesel, 
a typical site will use 4.1 litres of Engine Oil, 2.1 litres 
of Hydraulic Oil, 2.0 litres of Transmission Fluid, no 
Final Drive Oil, and 1.0 litres of Coolant.  To put this 
in perspective, for every 10 million litres of diesel, 
90,000 litres of lubes and coolant will be dispensed.  
This module stores these fluids in large, stainless steel 

tanks, filters them to ISO 18/16/13 standards, and 
delivers them to the haul trucks at 45 LPM (12 GPM).  
Graco hydraulically-operated pumps are preferred 
for maximum reliability.  If grease is supplied in totes 
rather than bulk, the bottom day tank ensures that 
the site can operate while the grease tote is being 
changed.  Tank Level Monitors ensure the operators 
always know when the tank levels are getting low so 
they can be replenished without down time. 

Turnaround Time
The key to a great lube-fuel island is turning the trucks 
around as quickly as possible.  We target 12 minutes 
for a 4,000 litre fill at traditional refueling rates.  
The target for an optimized system is 6 minutes.  To 
accomplish this we have high flow rates, high visibility 
displays, audible warnings when the refueling is done 
and stop-go lights for releasing the truck.  
Our next generation of Site Management Software 
will track and benchmark each step the refueling 
process.

Serviceability 
To make service easier, this station uses the same hose 
reels, dispense valves, filters, tank level monitors and 
electrical components as the other Fireball modules. 

This module can also diagnose when trucks need 
preventative maintenance by tracking how much of 
each fluid is being used.

LUBE FUEL ISLAND
LFI OVERVIEW
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FEATURES & BENEFITS
Clean Site, Clean Fluid

•  Fluid-Specific couplers for Lubes, Coolant, Grease and DEF to prevent cross-contamination errors
• Dispense reels and valves stored inside building in a clean, heated cabinet
• Fuel and Oil filtering to ISO 18/16/13 standards
• Separate Electrical and Controls room for cleanliness
• Waste oil evacuation to correct overfills and accept waste oil from lube trucks
• Holsters for diesel nozzles to capture drips and keep nozzle clean and dry
• Stainless steel tanks with desiccant air vent filters for oils to prevent corrosion and contamination

Save Time, Save Money
•  Standard diesel flow rates up to 1,500 LPM (400 GPM) for target fill time of 5 minutes
• Top-up lubricants at 45 LPM (12 GPM) while refueling to minimize down time 
• Grease day tank allows usage while grease tote is being replaced
• Outside connection for filling bulk lube tanks
• All top-up fluids, including bulk grease and DEF, accessible during refueling with 23 m (75 ft) hose reels
• Operate from either side to minimize wait times for haul trucks
• Stop and Go Lights integrated into refueling operation 

The Mechanical Advantage
•  Unique couplers for each fluid prevent the possibility of cross contamination
• Large barn doors on building enable quick and easy delivery of bulk grease
• Fill panel provides one location to fill oil reservoirs for dispensing
• Duplexed Hydraulic Power Supply provides power to all the Graco oil and grease pumps for high capacity 
    and maximum reliability 
• All oil pumps are the same model resulting in parts commonality and reducing maintenance costs
• All hose reels are either spring powered self-retracting of chain powered for ease of use

Safe and Secure
•  Fire alarm and fire suppression systems
• Electrical room lockable and PLC configurations are password-protected to limit access 
• LED work lighting over dispense cabinets and pole-mounted LED area lighting for safe work areas
• 2,000 L (528 gal) under-floor spill tray captures and drips or leaks
• Non-slip floor grating and stairs with building egress with approved crash doors, platforms and steps
• Static dissipation using grounding reels for refueling
• Overfill protection using tank level monitors interlocked with normally-closed ball valves

Measure It, Track It
•  Canadian Weights and Measures approved custody transfer with temperature compensation ensures 
    accurate delivery volume measurements
• Real time output from meter for fuel reconciliation
• FluidIntel AdaptFMS enabled design for increased accuracy and easy user interface
• Fireball Site Control System ensures safe and efficient operation of the site
• Prevent equipment downtime diagnosing problems when too much of a specific fluid is used by 
    a piece of equipment

LUBE FUEL ISLANDS
LFI FEATURES & BENEFITS
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TECHNICAL SPECIFICATIONS

Insulated & Heated building on a 0.4m (16”) skid
14 m (46 ft) Long x 4.8 m (16 ft) Wide x 4.2 m (13.7 ft) High
Steel pan under grating with sump and sensor
Interior LED lighting, outside LED lighting over man doors

Diesel Fuel  (500-1,500 LPM, dual loading arms, FloMAX nozzles)                                            
High-Pressure Grease (delivered in totes, 11 LPM, two 23 m hose reels)
Bulk Grease (delivered in totes, 45 LPM pump, two 23 m hose reels)
Engine Oil   (3,000 L tank, 45 LPM pump, filter, two 23 m hose reels)            
Hydraulic Oil   (3,000 L tank, 45 LPM pump, two 23 m hose reels)
Coolant  (1,700 L tank, 45 LPM pump, two 23 m hose reels)
Transmission Oil (1,700 L tank, 45 LPM pump, two 23 m hose reels)
Waste Oil  (2,450 L tank, 45 LPM pump, two 23 m hose reels)
Differential Oil  (1,700 L tank, 45 LPM pump, two 23 m hose reels)
Diesel Exhaust Fluid (dual 23 m hose reels supplied by DEF module)    
Compressed Air (20 HP, 75 CFM)  

Standard Enclosure:
Overall Module Dimensions:

Containment
Building Lighting

Fluids Handled

LUBE FUEL ISLANDS
LFI TECHNICAL SPECS

Diesel Supply Connection
Bulk Delivery Connections

Oil Piping Construction
Temperature Rating

Tank Overfill Protection
Tank Level Monitoring

Fluid Management System
Oil and Grease Pumps

Coolant and Used Oil Pumps
Particulate Filter

Meters

Compressed Air Supply
Hydraulic Power Supply

Fire Suppression
Building Heat Source

Electrical Requirements
Designed to Codes

3” Raised Face Flange, 150#
FloMAX Fluid-Specific Receivers  to ensure no cross-contamination
Stainless Steel Tubing
-50°C to 45°C (-58°F to 113°F)
Air-Operated, fail-close ball valve on tank inlet interlocked with float switch
Pneumercator or standard Level Transmitters with 4-20Ma output
To match customer site, Fluid Intel Adapt FMS recommended
Hydraulically-Powered reciprocating piston pumps
Air-powered double diaphragm pumps
Oils: ISO 16/13 with plugged-filter indicators and 50 psi by-pass
Diesel: LC positive displacement meter ±0.10% Accuracy, Temperature
Oils and Coolant: Oval Gear Meter ±0.5% Accuracy
15kW (20HP) Screw-type Compressor with dryer and receiver
Dual 113 LPM (30 GPM) Variable Displacement Pumps with reservoir
Kidde or equivalent to match site specifications
3 Electric Space heaters in main room, 1 in the Electrical/Controls room
600V Standard, other options available
Canadian Fire Code (NFPA 30 & 77), Canadian Electrical Code (CEC),
API 650, CAN/ULC S601
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Lubricant Pump and Filtration
· Dual Graco Hydraulically-driven
   piston pumps provide 90 LPM (24 
   GPM) flow rates.  This ensures 
   maximum productivity in the service 
   bays.  Redundant pumps minimize   
   down time. 
· Delivery pressures up to 103 BAR 
   (1,500 PSI) to ensure full flow to the 
   furthest hose reel rack.

Oil and Grease Tanks
· Tall tanks with minimal space between 
   them maximizes the volume stored in 
   the available footprint.
· Service access is between the rows of tanks.
· A common catwalk allows access to all 

the tank top fittings.
· Tanks are epoxy-lined for cleanliness
· Air inlet vents are filtered
· Tank inlet valves are normally-closed air-
   activated ball valves controlledby the PLC.
· Grease tanks have 37 degree hopper bottoms
· All tanks have flat roofs to maximize storage capacity.
· All tanks, including bulk grease, have tank level monitoring.
· Piping between Module and Tanks is 3” stainless steel for cleanliness

Site Lube Truck Loading 
· Provides high-speed bulk refilling of site lube trucks
· Fluids typically include 4 standard oils, coolant, bulk

grease, bulk Open Gear Lube, specialty hydraulic and gear
oils and DEF. 

· A Used oil evacuation connection allows the site trucks 
to offload their used oil while refilling with fresh fluids.

· 23 m (75 ft) spring-rewind hose reels
· Flip-down access doors with drip tray
· We recommend the use of Fluid-Specific couplers prevent 

filling errors
·  Special solenoids automatically depressurize the couplers

after usage to make it easier to connect to receivers.

Steps to Prevent Offloading Errors
Errors when offloading lubes is a common, and very expensive, 
problem at mine sites.  This risk is minimized with the following features:
· Each fluid has a lockable ball valve that the Site Representative controls. 
· The PLC programming requires the driver to enter the product name twice 

to reduce errors.
· The Site Representative has to use a special authorization 

key before the PLC will open any tank valves. 
· The PLC confirms delivery quantity will fit in tank 

before opening tank valves.

· Typically 4-6 Oils, Coolant and High Pressure Grease are pumped to
hose reel racks in the service bays.  One rack services two bays
· Quad B5=1,000 filters ensure ISO 18/16/13 cleanliness codes

Hydraulic Power Unit
· Powers oil and grease pumps
· Dual 113 LPM (30 GPM) pumps for capacity and reliability. Lead-lag 

controlled by PLC
· Pressure sensors and accumulators allow the PLC to turn the pumps on 

only when shop reels are used. This is typically 1% of the time.  No 
electrical controls need to be run from the hose reel rack locations.

Dedicated Electrical and Control Room
·  Climate-controlled environment
· Houses Transformers, Breaker Panel, Electrical

Panels, PLC, Tank Level Monitors, Fire Suppression 
Panel, Control Panels

· Lockable inside access door
Control Panel 
· Operator input for  receiving fluids 
   and filling site lube trucks
· Integrates with FluidIntel AdaptFMS 
   or other fluid management systems as 
   desired

Standalone Building
· Heated and Insulated Sub-floor spill tray with sump and alarms
· Non Slip floor grating
· Access and egress doors with OH&S platforms

Offloaded fluids are filtered
prior to entering storage tanks

HEAVY VEHICLE SHOP
CONFIGURATION LTF-8L9-3G8-90H
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DESCRIPTION

HEAVY VEHICLE SHOP
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Contact mining@fireball.ca for custom
solutions, and ordering information.

HEAV Y TRUCK SHOP ASSEMBLIES

High Volume Air-Driven Oil Pump 
and Filter Assembly
The Graco NXT Series pumps deliver 65 LPM (17 
GPM) for large shops.  The assembly includes quad 
filters and is built over a spill tray to catch any 
drips and spills.  These pumps have and electronics 
package that includes runaway protection and 
cycle counters.  

Grease Totes
The best way to handle grease in totes is to put 
it on top of a permanent tank.  The swappable 
tote gravity-feeds into the tank.  The bottom tank 
has bulk and high-pressure pumps installed.  That 
means you don’t have to change the pumps when 
you swap totes.  It also gives you more storage 
capacity, and you can still operate while the top 
tote is gone.  

Bulk Grease
Bulk grease is the ideal way to handle grease.  
Hopper-bottom tanks ensure full cleanout and 
Graco Hydraulic pumps transfer it at the same 
rate as oils.  This eliminates the high handling and 
logistics cost of totes and drums. 
 

Medium Volume Air-Driven 
Pump and Filter Assembly
The Graco 425 Series Fire-Ball pumps deliver 23 
LPM (6 GPM) for medium-sized truck shops.  The 
assembly includes ISO 18/16/13 level filtration and 
a pulsation dampener to prevent filter damage.

Contact mining@fireball.ca for custom
solutions, and ordering information.

FIREBALL EQUIPMENT LTD.
16815 117 Ave NW | Edmonton AB | T5M 3V6

Tel. (780) 944 4818
www.Fireball.ca
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HEAV Y TRUCK SHOP ASSEMBLIES

Freestanding Reel Rack
Freestanding hose reel for use in between service 
bays with 3.6 m x 0.8 m footprint. Provides hose 
reels and dispense nozzles for up to 10 different 
oils or compressed air. Includes fluid specific 
couplers, integrated drip tray and control system.

Used Oil Evacuation
Used oil evacuation is the weak link in most mining 
shops.  This causes a frustration and inefficiency.  
Fireball has developed several techniques for 
effective used oil evacuation systems from years of 
experience

1. Fireball-designed camlock inlet  screen to protect the pump
2. Right-sized 15.2 m (50 ft) hose reel.  Small enough to 
     minimize air but large enough to allow flow.
3. 3” Diaphragm pump with a Fireball air volume restrictor 
    limiting the pump speed to 1/s
4. Air eliminator on discharge line gets rid of the trapped  
    discharge air.
5. Sediment catch loop catches dirt that drifts down the pipe 
    before it gets into the pump

High Density Reel Rack
High density hose reel rack with 2.4 m x 1 m 
footprint.  Includes reels and dispense nozzles for 
up to 10 different oils, compressed air, used oil as 
well as coolant evacuation. Includes fluid specific 
couplers, an integrated drip tray and control 
system.

Fluid Management System
FluidIntel Adapt FMS fluid management system 
provides authorization and detailed tracking of oil 
and coolant dispenses.

HEAVY VEHICLE SHOP
HEAVY TRUCK SHOP ASSEMBLIES 
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TECHNICAL SPECIFICATIONS FOR FIREBALL LTF-3000

Insulated & Heated building 
18.3 m (60 ft) Long x 4.5 m (14.8 ft) Wide x 4.1 m (13.6 ft) High
Steel pan under grating with sump and sensor
Interior LED lighting, outside LED lighting over man doors
High-Pressure Grease (Dual 0.5kg/min (1.1 lb/min) pumps)
Bulk Grease (Dual 45 LPM pumps)
Engine Oil   (Dual 45 LPM pumps, filters and 23 m hose reels)            
Hydraulic Oil   (Dual 45 LPM pumps, filters and 23 m hose reels)
Coolant  (Dual 45 LPM pumps, filters and 23 m hose reels)
Transmission Oil (Dual 45 LPM pumps, filters and 23 m hose reels)
Waste Oil  (Dual 45 LPM pumps, filters and 23 m hose reels)
Differential Oil  (Dual 45 LPM pumps, filters and 23 m hose reels)
Diesel Exhaust Fluid (Dual 23 m hose reels supplied by DEF module)
75,000 L Vertical Hopper Bottom Tanks
90,000 L Vertical API 650 Epoxy Lined Storage Tanks
3” Camlock Adapter for Oils, 2” Camlock for Coolant
Stainless Steel Tubing
-50°C to 45°C (-58°F to 113°F)
Air-Operated, fail-close ball valve on tank inlet interlocked with float switch
Pneumercator or standard Level Transmitters with 4-20 mA output
To match customer site, FluidIntel AdaptFMS recommended
Hydraulically-Powered reciprocating piston pumps
Air-powered double diaphragm pumps
Oils: ISO 18/16/13 with plugged-filter indicators and 345 kPa (50 psi) bypass
Oils and Coolant: Oval Gear Meter ±0.5% Accuracy
Dual 113 LPM (30 GPM) Variable Displacement Pumps with reservoir
Kidde or equivalent to match site specifications
2 Electric Space heaters in main room, 1 in the Electrical/Controls room
600 V, 3 phase. Other options available.
Canadian Fire Code (NFPA 30 & 77), Canadian Electrical Code (CEC),
 API 650, CAN/ULC S601

Standard Enclosure:
Overall Module Dimensions:

Containment
Building Lighting

Fluids Handled

Bulk Grease Typ. Tank
Oil Storage Typ. Tanks

Bulk Delivery Connections
Oil Piping Construction

Temperature Rating
Tank Overfill Protection

Tank Level Monitoring
Fluid Management System

Oil and Grease Pumps
Coolant and Used Oil Pumps

Particulate Filter
Meters

Hydraulic Power Supply
Fire Suppression

Building Heat Source
Electrical Requirements

Designed to Codes

HEAVY VEHICLE SHOP
TECHNICAL SPECS LTF-3000
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Submersible turbine pumps 
require no priming and 
eliminate the flooded suction 
line for increased security 
against fuel theft

5,000 lb Fall 
arrest tie-off 
point for 
construction and 
maintenance

Gasoline fuel 
dispense system 
with high hose 
retractor, ¾” x 20 ft 
hose, flow-limiter, 
swivel, breakaway, 
and certified 
dispense nozzle with 
splash-guard and 
black hand warmer.

5 micron filtration and 
positive displacement 
flow meter provides 
precise dispensing of 
clean gasoline and diesel

Nozzle holder includes 
a drip tray and drain 
valve. 

Skid includes a spill 
tray to prevent 
environmental spills.  
Tray includes high-level 
sensor, alarms and an 
evacuation fitting.

Tank vents 
contain barrier 
plates to 
prevent theft 

Fire extinguisher 
and spill kits included

Lockable cover over 
access ladder for 
increased security 
against fuel theft

Service platform 
fully enclosed 
with certified fall 
protection hand-rails 
and kick-plates

Pumps, instrumentation and access 
hatches are enclosed in secured 
cabinet to prevent fuel theft

Hose Drain assembly 
minimizes spills by allowing 
delivery hose to be fully 
drained if mechanical 
overflow device is activated 
during delivery.  

Drip tray under connection 
captures any leakage.

Certified CAN/ULC-S601 
Compliant double wall 
epoxy-lined steel tank for safe 
and clean storage of fuels.  

Dual pumps per product 
increases flow rates and 
ensures dispensing can 
continue during pump 
maintenance or failure

Tank level 
monitoring 
allows tracking 
of fuel inventory 
and notification 
of fuel leaks or 
theft

Diesel fuel 
dispense system 
with high hose 
retractor, 1” x 20 
ft hose, swivel, 
breakaway, and 
certified dispense 
nozzle with 
splash-guard and 
yellow hand 
warmer

High hose 
retractor masts 
pivot to ground 
level for easy 
maintenance

Configured to 
accept FluidIntel 
Adapt FMS 
Integrated Fuel 
Management 
System for 
tracking and 
authorizing 
dispenses

Dual LED area 
work lights for 
increased safety 
and security 
during night 
time usageMechanical overflow protection 

prevents overfilling tank

LIGHT VEHICLE REFUELING
LVR DETAILED BREAKDOWN
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DESCRIPTION

The Fireball LVR module provides refueling 
capabilities for all the light vehicles on your site.  It is 
designed to refuel gasoline or diesel vehicles quickly 
while protecting the fuel from theft.  

Gasoline or diesel is stored in the primary tank 
compartment.  While a typical system has two 
50,000 litre compartments, the primary tank can be 
split into as many as four different compartments 
with total capacity as high as 120,000 litres.  The 
secondary tank encloses the primary tanks to 
capture any leaks in the single interstitial space.  This 
space is electronically monitored and alarmed to 
comply with Fire Code requirements and notify the 
client of a leak.  The tanks are built and labeled to 
CAN/ULC-S601 standards.  

Each compartment has a dedicated ground-level 
fill pipe with a lockable fill valve, a hose drain and 
mechanical overfill protection.  The hose drain allows 
the driver a way to drain any remaining fuel out of 
the hose after filling.  Ground level filling is safer for 
operators than top filling the tanks.  The fill point can 
be located at either side or at either end to suit the 
site requirements. 

Each compartment is equipped with a Tank Level 
Monitor to accurately record levels for replenishment 
and reconciliation purposes.  It also includes a 
separate High High Level switch as redundant overfill 
protection and a lockable manual dip/inspection 
port.  Each compartment is vented 3 m (9 ft) above 
the top of the tank, and there is a barrier plate inside 
the tank to prevent would-be thieves from removing 
the vent pipe and dropping a suction hose into the 
tank.  The tanks are epoxy-lined to keep the fuel 
clean and the vents are equipped with desiccant air 

filter breathers to prevent site dust from entering the 
tank as fuel is dispensed.  

A caged ladder (or stairs) provide access to the top of 
the tank for service.  The ladder has a lockable cover 
to limit access and the service platform on top of the 
tank has a grated walkway and is fully-enclosed with 
hand-rails and kick-plates for fall protection.  A safety 
gate prevents service technicians from accidentally 
entering the ladder area and a certified 2260 kg 
(5000 lb) provides a tie-off point during site assembly 
of railings.  

Dual explosion-proof STP (Submerged Turbine 
Pumps) are used for each fluid to provide redundancy 
and higher flow rates.  STP pumps are easy to 
service, do not air-lock, have anti-siphon and thermal 
expansion protection.  The pumps, and all other top 
fittings and equipment, are enclosed in a lockable 
cabinet to prevent tampering.  The cabinet includes a 
drip tray that is electronically-monitored.

Dispensing can be configured at either end of the 
tank to suit the site layout.  Each end can have single 
or dual dispense points with either, or both products 
dispensed.  For example, gasoline can be available 
on the one end of the tank and diesel on the other, 
or each end can have both gasoline and diesel.  
Each dispense area has LED area lighting on corner-
mounted poles to light the length of the tank as well 
as the refueling area.  

Each dispense point includes a solenoid to control the 
flow and a meter to count the fuel used.  An in-line 
filter ensures clean fuel.  A high hose retriever allows 
a 6 m (20 ft) hose to reach the vehicles while keeping 
the hose off the ground.  The retrievers are mounted 

LIGHT VEHICLE REFUELING
LVR-OVERVIEW
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DESCRIPTION

on swivel bases to allow the pole to be rotated to 
the ground for service.  Each hose complies with 
CAN/ULC-612 and is equipped with a breakaway 
valve to prevent spills in the case of accidental drive-
away.  The dispense nozzles are CAN/ULC-S620 
certified and are equipped with swivels for ease of 
handling, coloured hand warmers and splash guards.   
Gasoline dispensing is limited to 38 LPM (10 GPM) 
by code to limit static electricity generation and the 
dispense assemblies are checked for continuity to 
ensure static dissipation at the contact point with 
the vehicle.  The nozzles are holstered in a lockable 
assembly mounted on the high hose retractor pole. 

The pump solenoid and meter can be integrated 
with any standard fuel management system to 

control and record the dispense transaction.  A main 
control panel is located on the front face of the tank 
with easy access by the operators on the grated 
platform.  The single control panel houses start-
stop buttons, tank level monitoring, meter displays, 
fluid management system and all related control and 
connection equipment.  High voltage sections are 
divided off from low voltage and the panel is certified 
and labeled to CSA standards.  

All the dispensing equipment and piping connections 
are located over a drip tray to prevent spills.  The 
trays have a level sensor to warn of spills and an 
evacuation fitting for service.  An Emergency Stop 
button, a fire extinguisher and a spill kit are included 
with the tank package.  

LIGHT VEHICLE REFUELING
LVR-OVERVIEW
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FEATURES & BENEFITS
Clean Site, Clean Fluid

•  Hose drains at each fill point to allow driver to drain excess fuel from hose after filling
• Epoxy-lined tanks prevent rust and scale from interior walls from contaminating the fuel
• CAN/ULC-S601 compliant tanks with secondary containment and interstitial monitoring 
• Air breather filters to prevent site dust from entering tank during refueling 
• Drip trays under fill points, pumps, dispensing platforms and nozzle holsters to maintain a clean site
• All tank connections are on the top to minimize the risk of leaks 
• Dispense filtration system with 5 micron cartridges prevent costly engine damage
• High hose retractors keep dispense hoses off the ground and clean
• Spill kits provided to capture any spills outside the containment pan

Save Time, Save Money
•  Dispense to up to four locations at once to minimize wait times, especially during shift changes
• Tank level monitors eliminate need for dipping tanks and minimizes risk of running out of fuel
• Interstitial monitor eliminates monthly verification of integrity of primary tanks
• Dual HP submersible pumps increase flow rates and limits downtime if one pump fails

Ease of Maintenance
•  Caged ladder and fully enclosed service platform eliminates need for fall arrest harness during service
• High hose retriever mast pivots to the ground for easy maintenance
• Submersible turbine pump motor assemblies are removable without disconnecting electrical or piping

Safe and Secure
•  Lockable ladder discourages unauthorized entry to the tank service platform 
• Secondary containment interstitial monitoring provides warning if primary tank is leaking 
• Tank vents with barrier plates prevent fuel theft through vent fitting
• Lockable cabinet encloses pumps, instrumentation and access hatches to discourage fuel theft
• Electronic tank level monitoring and mechanical overflow protection prevents accidental overflow of tanks
• Fall arrest tie-off points on top of tank
• Non-slip grating provides traction in all conditions and allows any drips or spilt fluids to drain
• Automatic shutoff nozzles prevent overfilling of equipment
• Emergency Stop Device located away from the dispensing platform
• LED area and work lighting to provide a safer work environment at night
• Breakaway connectors on dispense hoses to prevent spills in case of unintended drive away
• Fire extinguishers and spill kits included

Measure It, Track It
•  Metered dispensing provides detailed tracking of dispenses and allows inventory reconciliations 
• Compatible with all Fuel Management Systems including FluidIntel ApaptFMS system
• Tank level monitoring allows inventory levels to be determined at the module, remotely, or by vendor
• Low level notifications sent to site operations or directly to the fuel supplier

LIGHT VEHICLE REFUELING
FEATURES & BENEFITS
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TECHNICAL SPECIFICATIONS AND OPTIONS

Skid mounted, split tank with two dispenses hose on one end
100,000 L
17 m (56 ft) Long x 4 m (13 ft) Wide x 5.1 m (17 ft) High
ASME B31.3 Carbon steel piping
-40⁰C to 54⁰C (-40⁰F to 130⁰F)
3” Camlock Adapter 
50,000 L Diesel, 50,000 L Gasoline standard, other sizes available
Dual ¾ HP submersible turbine pumps per product
5 micron cartridges
Oval gear positive displacement meter 
38 LPM (10 GPM) dispense system with high hose retractor for ¾” hose 
and automatic dispense nozzle

70-100 LPM (18-26 GPM) dispense system with high hose retractor for 
1” hose with automatic dispense nozzle

240 V Standard, other options available
2 External Pole Mounted LED Work Lights

CAN/ULC-S601-14, Canadian Weights and Measures Act, Canadian 
Electrical Code (CSA C22.1 2015),  Occupational Health and Safety 
2016,  National Building Code of Canada 2015, ISO 4406:1999, ASME 
B31.3, ANSI/API 521

Firm gravel or concrete base, 220 V power, communication connection 
as needed and mechanical protection to protect the site from vehicle 
damage.

Steps to replace ladder; Roof over dispense area; fully-enclosed dispense 
cabinet; Fuel Management System; Mechanical Protection; up to Four 
dispense hoses; up to Four different compartments; Custody-transfer 
level meters

Dual pumps, Pump cabinet; Epoxy lining; Tank level monitoring; Area 
lighting; Metering

Standard Package:
Storage Tank Volume
Overall Dimensions:

Piping Material:
Module Temperature Rating:

Bulk Delivery Connection:
Storage Volume:

Pump:
Particulate Filter:

Meter:
Gasoline Fuel Dispense:

Diesel Fuel Dispense:

Electrical Power Requirements:
Lighting:

Designed to Codes:

Site requirements:

Typical Options:

Typical Deductions:

LIGHT VEHICLE REFUELING
TECHNICAL SPECS & OPTIONS



UNDERGROUND 
LUBE & FUEL

MODULES
OVERVIEW 53
TECHNICAL SPECS 55



Contact mining@fireball.ca for custom
solutions, and ordering information.

FIREBALL EQUIPMENT LTD.
16815 117 Ave NW | Edmonton AB | T5M 3V6

Tel. (780) 944 4818
www.Fireball.ca

53

UNDERGROUND FUEL & LUBE MODULES
OVERVIEW

Swappable 1,000-1,600 Litre totes sit on 
permanent stainless steel day tanks.  Total 
capacity per fluid is 2,000-2,600 litres, plus 
local tote storage.  

A Graco NXT air-powered reciprocating piston 
pump delivers 65 LPM (17.4 GPM) with enough 
pressure to deliver the oil to multiple reels 
located across the site.  

Quad, B5=1,000 filters ensure ISO 18/16/13 
level cleanliness for long component life.  
Plugged filter indicators tell operators when to 
change elements.  An integrated drip tray 
catches drips or spills from the totes, pumps or 
filters.

Lube Tote Skid 
with Pump and Filters 

Each fuel dispensing assembly 
can fuel heavy equipment and 
light vehicles.  A meter counts 
the volume and the Fluid 
Management system records 
usage.  High hose retractors 
keep the hose and nozzles off 
the ground.

Fuel Dispensing

Two 500 LPM pumps and one 100 
LPM pump ensure high fuel flow rates.  
Quad filters provide dual stage 
filtration and duplexing for operation 
during change out.  Target cleanliness 
code is ISO 18/16/13.  The transfer 
pump evacuates and fills the filter 
vessels, making element changing 
easier. Fits a 1.6 m x 3.4 m cage.

Fuel Pumps and 
FiltrationEach of the three 10,000 litre fuel 

tanks fits in a 1.6 m x 3.4 m cage. 
Incoming valves and piping are rated 
for 137 bar (2,000 psi).  The 
accumulator protects from dynamic 
shock loading and an air eliminator 
prevents foaming.  Each tank has a 
level monitor and 
a vent filter. 

Fuel Tanks

Freestanding hose reel racks are placed in service and 
fuel bays.  The small footprint (3.6 m x 0.8 m) 
minimizes floor space and the box design provides 
mechanical protection. A typical rack houses 10 
different fluids such as oils, high-pressure grease, bulk 
grease, coolant, compressed air, high-pressure wash, 
low pressure water, DEF or waste oil.  

Lube Station 
Dispense Reels

Metered dispense valves 
and  fluid-specific couplers 
are standard and the rack 
includes an integrated drip 
tray.  The control system 
records the usage of every 
fluid.



Fireball Diesel Fuel Offloading Module 
DFO-3000 with Batch Tank option

Surface Storage 
Tank Farm

Day Tanks

Fuel Replenishment
from the Surface

Fireball Equipment underst ands how surface 
replenishment of underground tanks needs to 

and Health Advisory Board guideline ZMA565BN.

    
level below Low Level, triggering a call for

 
  

  replenishment

  
  

  received.  
3. PLC confirms that the surface discharge valve is

 
  

  closed, fills the 5,000 L batch tank from main 
    tanks and then closes the main tank valve.  4. PLC opens the appropriate underground tank 
    fill valves, then opens batch tank valve to      release fuel to pipeline . 

5. Air release valves purge air from the pipeline as 
    the fuel descends.  

6.
    confirmed empty by a level switch. 

7. Batch tank valve closes. Underground tank  
    valves remain open to allow residual fuel in the  
    pipeline to drain.  

8. Man-Riding permissive light turns on.  
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TECHNIC AL SPECIFIC ATIONS

Skid mounted, split tank with two dispenses hose on one end
12,000 L (3,170 gal) Fuel, 1,600 L (425 gal) Oil Day Tanks
Steel pan under totes

Diesel Fuel  (500-1500 LPM, dual loading arms, FloMAX nozzles)                                            
High-Pressure Grease (delivered in totes, 11 LPM, two 23 m hose reels)
Bulk Grease (delivered in totes, 45 LPM pump, two 23 m hose reels)
Engine Oil   (1,600 L tank, 45 LPM pump, filter, two 23 m hose reels)            
Hydraulic Oil   (1,600 L tank, 45 LPM pump, two 23 m hose reels)
Coolant  (1,600 L tank, 45 LPM pump, two 23 m hose reels)
Transmission Oil (1,600 L tank, 45 LPM pump, two 23 m hose reels)
Waste Oil  (2,450 L tank, 45 LPM pump, two 23 m hose reels)
Differential Oil  (1,700 L tank, 45 LPM pump, two 23 m hose reels)
DEF – Diesel Exhaust Fluid (dual 23 m hose reels supplied by DEF module)

ASME B31.3 Carbon steel piping 

-40⁰C to 54⁰C (-40⁰F to 130⁰F)

1,500 LPM (400 GPM)

1,000-1,600 L (264-422 gal) 

Oils: ISO 18/16/13 with plugged-filter indicators and 345 kPa (50 psi) 
bypass

Diesel: LC positive displacement meter ±0.10% temperature compensated
Oils and Coolant: Oval Gear Meter ±0.5% 

Air-Operated, fail-close ball valve on tank inlet interlocked with float switch

Pneumercator or standard Level Transmitters with 4-20 mA output

To match customer site, FluidIntel AdaptFMS recommended

Hydraulically-Powered reciprocating piston pumps

70-100 LPM (18-26 GPM) dispense system with high hose retractor for 1” 
hose with automatic dispense nozzle

1,500 LPM (400 GPM) dispense system with high hose retractor for 2” 
FLOMAX nozzle

600 V, 3 phase, Other options available

CAN/ULC-S601-14, Canadian Weights and Measures Act, Canadian 
Electrical Code (CSA C22.1 2015),  Occupational Health and Safety 2016,  
National Building Code of Canada 2015, ISO 4406:1999, ASME B31.3, 
ANSI/API 521

Standard Package:
Storage Tank Volume

Containment:

Fluids Handled:

Piping Material:

Module Temperature Rating:

Heavy Vehicle Dispense Rate:

Oil Delivery Tote Size:

Particulate Filter:

Meter:

Tank Overfill Protection:

Tank Level Monitoring:

Fluid Management System:

Oil and Grease Pumps:

Light Vehicle Fuel Dispense:

Heavy Vehicle Fuel Dispense:

Electrical Power Requirements:

Designed to Codes:

UNDERGROUND FUEL & LUBE MODULES
TECHNICAL SPECS
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The quality of the transported liquid remains uniform. 
The single-trip container is always clean and provides 
a closed system avoiding the risk of particle, bacteria 
or moisture contamination.

Every inner container is inspected and leakage tested 
before being packed in transport boxes.

QUALITY AND SAFETY

Alternative liner combinations are available to meet 
specific needs. Product residues as low as 0.3 - 1% are 
a result of stretching and, when necessary, rolling
of the inner container during discharge. A standard 
1000 l inner container contains approximately 4.7 kg 
of material.

ECONOMY

Ship in a single trip with no return freight costs & no 
cleaning costs. Fluid-Bag is made with minimal amount 
of material and consists of recyclable plastic, wood 
and metal.

LOGISTICS EXPENSE

LOGISTICS SOLUTIONS
FLUID-BAG OVERVIEW
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TECHNICAL
Parts
Stacking frame: for use when stacking
is needed, for example in 20 ft standard
containers.

Inner container: a single-trip multilayer
foil container surrounded by
polypropylene fabric. Barrier foil
according to liquid type. Equipped with
top and bottom inlets/outlets for filling
and discharge.

Transport bag: of polypropylene fabric.
Can be equipped with printing, such as
logotype.
The four wooden poles are ISPM 15
treated and stamped.

Transport pallet: of wood, ISPM 15
treated and stamped.

Sizes 900 and 1000 litres.

Weight Ca 36 kg without stacking frame

Top Inlets 4” threaded bung opening.
A sterile gas filter can be installed for the
addition of protective gases. Gas sampling for 
quality tests possible. Tamper-proof sealing of 
the top possible. Stirrers can be inserted into 
the bung
opening.
Bottom Outlets 2” discharge pipe with flapper 
valve
3” discharge pipe with or without membrane
3” discharge pipe with integrated 3”
  butterfly valve
4” discharge pipe
4” bottom outlet with spout, with or without        
  membrane or with integrated

LOGISTICS SOLUTIONS
FLUID-BAG TECHNICAL
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TECHNICAL
General Limit Values
max. liquid density                            2.2 kg/dm3
max. vapor pressure at 55° C        30.0 kPa
max. stacking height                         2 containers
filling temperature                            -18° - +70°C

Handling and Stacking
Fluid-Bag FLEXI can be fork lifted from all
four sides and from two sides with hand
trucks. Is also suitable for conveyor use.
The filled containers can be stored on
standard storage racks or floor stacked
two high.

Delivery of Empty Containers
The inner containers are delivered in
boxes of 20 (15) depending on model,
and transport bags including poles in
boxes of 20. Transport pallets in stacks
of 20 (16).

Transport of Filled Containers
Fluid-Bag FLEXI containers can be transported
by road, rail and sea. The 900 l
version is used when stacked in standard
20 ft containers.
It is recommended to use stacking
frames and sliding plates for overseas
freights.

LOGISTICS SOLUTIONS
FLUID-BAG TECHNICAL
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INFORMATION
Parts
The DISCHARGE ROLLER is designed to
empty both 900 and 1000 litre Fluid-Bag
“Multi” and “Flexi” flexible containers.
Specifically developed for rapid and
efficient discharge of high-viscosity liquids. 
Semi-automation minimizes the need for 
supervision. 

The Discharge Roller is designed to
be incorporated into new and existing 
production and packing processes. It is also 
well suitable as a central lubrication center 
distributing grease. 

A Fluid-Bag is a closed container, which avoids 
the need for air and prevents the possible 
ingress of airborne contaminants - combining 
this with a Discharge Roller ensures safe and 
cost effective handling of high-viscosity liquids 
from production to final use.4” valve.

Capacity
Fluid-Bag containers are available with
2”, 3” and 4” outlets. Optimum discharge
rates are achieved by combining the
correct outlet pipe and pump.
Two discharge units can be operated
in parallel avoiding down time during
container changeover.

Economy
Continuous, semi-automated operation
and minimized product residue combine
to give the user simple but cost-effective
product storage and handling.

LOGISTICS SOLUTIONS
FLUID-BAG SEMI-AUTOMATIC DISCHARGE ROLLER
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INFORMATION
Function
Gravity discharge of viscous 
liquids is impractical. The Fluid-
Bag Discharge Roller, combined 
with a suction pump, makes the 
discharge of viscous products 
practical and efficient.

The Discharge Roller stretches the
container and cleans the inside of 

the container foil. The Discharge 
Roller must always be combined 
with a pump, it is the vacuum 
created by the pump that empties 
the container.

Depending upon the type of liquid,
temperature and time taken to 
empty the container a layer of ~ 
0.4 - 0.6 mm will remain on the 

inside surface of the foil - equal to 
3.0 - 4.5 litres of liquid. Between 
3.0 and 5.0 litres of liquid will
remain around the top and bottom 
valve and in the outlet pipe 
depending on pipe dimension. 
Under normal circumstances the 
total residue is 6.0 - 9.5 litres or 
about 0.6 - 0.9 %.

TECHNICAL DATA
Depth, incl. pump support           1543 mm
Depth, excl. pump support          1300 mm
Width                    1485 mm
Height, transport position           2360 mm
Height, working position  2460 mm

Weight                                                      205 kg
Surface treatment Powder coated
Roller material Polyurethane
Air connection Quick coupling           R 1/4”
Supply pressure                                     Min 6.5 bar 
Air consumption                                    Min 150 l/min

LOGISTICS SOLUTIONS
FLUID-BAG SEMI-AUTOMATIC DISCHARGE ROLLER
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