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SYSTEM OVERVIEW

The Eclipse Fire suppression system is a pre-engineered liquid-based fire suppression system
specifically designed for mobile plant and equipment.

Eclipse systems operate on the loss of pressure (LOP) operating principle.

The Eclipse Fire Suppression system is self-contained and requires no electrical, pneumatic or gas
cartridge activation devices. The flexibility of the modular design allows a custom fitting to almost any
type of mobile equipment, plant or machinery with a power plant and associated hydraulic systems. The
system is designed for vehicle protection in industries such as mining, construction, exploration, drilling
and forestry. It is extensively relied on throughout both surface and underground applications on vehicles
such as trucks, drill rigs, dozers, loaders, graders, excavators and other mobile equipment operating in
harsh conditions.

The Eclipse system uses a patented diaphragm system control valve on a stainless-steel tank. There is
no stress on the diaphragm as the unique valve design provides pressure equalisation between the tank
and activation circuit. All lines in the activation circuit of the system are pressurised, so activation is
achieved by releasing the stored pressure from the circuit

Fire protection of mobile equipment is essential not only for the protection of the vehicle, but for the
safety of the equipment operator and others working within the vicinity of the machine.

LOSS OF PRESSURE (LOP) OPERATION

The LOP or ROP terminology refers to the method of activation. These are the two most common forms
of activation principles, however the two methods are vastly different in design and operation.

ROP (Rise of Pressure) systems require a burst of pressure from a high-pressure cartridge to trigger the
mechanism to initiate the system discharge. The ROP system activation hoses are not pressurised
during normal machine operation. The activation hoses are only pressurised when the system is
activated. Automatic fire detection and system activation in the ROP system is achieved in one of two
ways:

- Pyrotechnic tube - ignites in the event of a fire to provide the required burst of pressure.
- Linear wire - sends a signal to the panel to trigger the system activation electronically.
There are however some disadvantages to the ROP type system:

There is no visual confirmation by way of pressure indication on activation cartridges. To determine the
pressure status of the activation cartridge, they must be removed and weighed for correct weight to
determine status. Due to the activation lines being non pressurised, there is no immediate indication of
integrity. Damage to these lines is not evident until activation when the pressure burst vents to
atmosphere rendering the system useless..

It inherent problems such as these which have prompted the design of the LOP (Loss of Pressure)
systems.

LOP systems have pressurised activation lines. Releasing the stored pressure triggers the system
discharge.
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Automatic fire detection and system activation has the same loss of pressure principle. These systems
use a simple pressurised synthetic tube that melts in the fire and the pressure loss activates the system
discharge.

The pressurised activation line gives this system a 'fail-to-safe' feature. As the circuit is monitored for
drop of pressure, any slow leak or damage to the hose is detectable and can be attended to immediately.

The automatic detection and system activation on an Eclipse loss of pressure (LOP) system is a very
simple principle. The Eclipse heavy vehicle system is activated automatically when the heat of the fire
melts a nylon tube and the pressure is released from the activation circuit to atmosphere as if the valve
at the activation module had been opened. The burst pressure of the tube at 40°C (104°F) is 5170kPa
(750psi) and decreases gradually, as the heat becomes more intense. At a system pressure of 1200kPa
(174psi), the tube will burst at approximately 150°C (302°F). Automatic system activation will take place
as a result of temperature. Should there be a fault in the engine bay, such as an exhaust leak, this could
trigger the detection tube if the ambient temperature in the engine bay exceeds 150°C (302°F) (even
without having a fire).

The Sandvik Eclipse foam fire suppression systems are categorised as Loss of Pressure (LOP) systems.
As the name suggests, they are activated through a loss of pressure in the activation circuit of the
system.

Unlike Rise of Pressure (ROP) systems that require a burst of pressure (gas cartridge or similar) through
a hose to trigger the discharge, the LOP system hoses contain stored pressure, and the system activates
when this pressure is released (lost). This gives the Eclipse system a 'Fail to Safe' feature to the effect
that if there is any damage to a hose in the activation circuit, the pressure drop is readily identifiable via
pressure indicators which can be attended to immediately. If pressure is lost from the Tank side of the
circuit, this will not result in a system discharge however will cause the Engine shutdown to activate and
the machine will not be able to be operated without an active Fire Suppression system. Prior to any
unforeseen problem becoming an issue that inhibits the operation of the equipment an operator or
maintenance technician can readily identify any potential problem via any of the following:

- Colour coded pressure indictors mounted at each of the manual activation points

- The colour coded pressure indicator mounted on top of the Suppression tank

- Via the "traffic light" system on the cabin mounted alarm panel.

Any of these items can easily identify that the system is in a working state or if there is a problem.

A damaged or even disconnected hose on a Rise of Pressure (ROP) type system may not be detected
until someone attempts to activate the system and nothing happens.
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ACTIVATION METHODS
There are three ways the Eclipse heavy vehicle system can be activated:
- Manually - by turning the yellow valve handle on the activation modules (in cabin and externally). Two

manual activation points are fitted as a minimum. One in the driver cabin, the second externally,
accessible from ground level.

- Automatically - via the fire detection and system activation tubing. This automatic-detect tube is made
from a synthetic material designed to melt in the heat of a fire with the resulting pressure drop in the
activation circuit initiating the system discharge. As opertators generally panic in a fire situation, it is a
risk to rely on the operator to activate the system in an emergency. All Eclipse heavy vehicle systems are
fitted with this automatically triggered activation so that an operator is never forced to choose between
escaping safely or choosing to go back to an unattended machine to activate the system

- Electrically - by energising a solenoid valve to release the pressure from the activation lines. This is an
optional accessory and not fitted to all systems. The main application for this type of activation is remote
controlled equipment, to permit system activation from the remote-control transmitter.
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AUTOMATIC ENGINE SHUTDOWN

The Eclipse system features Automatic Engine Shutdown.

The electronic engine shutdown panel shows system status, provides audio-visual alarm and controls
automatic equipment shutdown if the system is activated.

If the system pressure is low, the yellow light will flash, and the alarm will sound intermittently. When the
system activates the red LED will flash and the audible alarm will sound continuously to alert the
operator.

The panel is fitted with a manual override function to allow the equipment to be moved if necessary.
However, this panel requires a key to operate the override. If there is no operator intervention, automatic
engine shutdown will take place 6 seconds after fire suppression system activation. Shutdown can be
extended by 20 seconds when the white delay extension button is pressed during the initial warning.

FIRE IN PROTECTED AREA

:
: :

VISUAL DETECTION AUTOMATIC DETECTION
OPERATOR (SMOKE) TEMPERATURE OVER 150°C
MANUAL ACTIVATION | DETECTION TUBE BURSTS |

BY THE OPERATOR

:

RAPID LOSS OF PRESSURE IN ACTIVATION CIRCUIT }—’ CHECK VALVE IN MAIN CONTROL

I VALVE (HEAD) CLOSES AND
PRESSURE ABOVE DIAPHRAGM
SHUTDOWN PRESSURE SWITCH VENTS TO ATMOSPHERE
DETECTS LOSS OF CIRCUIT PRESSURE I
SWITCH CONTACTS OPEN AT 900kPa
TANK PRESSURE OPENS MAIN
| CONTROL VALVE (HEAD)
STATUS AND ENGINE SHUTDOWN
PANEL DETECTS LOSS OF SIGNAL FROM |
PRESSURE SWITCH AND INITIATES
ENGINE SHUTDOWN SEQUENCE FOAM DISCHARGES

}

STATUS & ENGINE SHUTDOWN PANEL
GREEN LED TURNS OFF - RED LED ON
AUDIO ALARM BUZZER ACTIVATES
SHUTDOWN TIMER SEQUENCE STARTS

:
: :

NO OPERATOR OPERATOR PRESSES THE
INTERVENTION DELAY EXTENSION BUTTON
6 SECOND ENGINE ENGINE SHUDOWN DELAY
SHUTDOWN DELAY EXTENDED BY 20 SECONDS
| | AUTOMATIC ENGINE

SHUTDOWN
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RISK ASSESSMENT PROCESS

The Fire Risk Assessment is the first step in establishing what fire risks exist on any equipment.

All equipment to be installed with Eclipse will have an individual assessment as risks may vary from one
application to the next. There is no such thing as a generic risk assessment for a specific model
machine.

Fire risk and prevention is a vast subject. Consultation of key personnel involved with the design,
operation and servicing of the equipment is therefore of great benefit.

The Fire Risk Assessment must be carried out by accredited technicians. It is strongly recommended to
involve the following stake holders during the process to ensure all aspects are considered.

- Owner

- Operator

- Maintenance personnel
- Equipment manufacturer
- Hirer

- Insurer

- Specialist fire consultant

TRAINING AND ACCREDITATION

Sandvik Fire Suppression is intended to be installed and maintained by accredited technicians only. To
support this, Sandvik Fire Suppression operates a training and Accreditation system to ensure the
highest standards of installation and ongoing system oversight.

However, Sandvik also understands the importance of not having valuable production equipment
standing idle for long periods of time waiting for a technician to arrive at site. To ensure that equipment
can return to work after an accidental activation or minor system damage as quickly as possible, the
accreditation framework also includes a tier for customer site technicians to be suitably trained to allow
system recharges and minor system repairs.

FIRE SUPPRESSION TIERED ACCREDITATION

GREY GOLD GOLD
PROVISIONAL UNRESTRICTED

PRIMARY FUNCTION | Grey accreditation Green level Blue card Purple level Gold level Accreditation for
customer training accreditation accreditation accreditation accreditation unsupervised
for emergency fire intended for intended for sales, | intended for factory | intended for servicing, design,
system repairs and | scheduled administration or staff, restricted to scheduled installation and
recharging. Not maintenance, design engineering | installation of pre- servicing, design, commissioning.
intended for system repairs, and | function — not for engineered and installation and Intended for
scheduled recharging hands on role pre-desi i ing of aftermarket installer
maintenance systems new systems role.

AVAILABLE TO N Y Y Y

SANDVIK &

DISTRIBUTOR

PERSONNEL

AVAILABLETOEND |Y N N N* N N

USER

AUTHORISED TO Nil Nil Ni* Nil Nil Nil

FACILITATE

ACCREDITATION

MANDATORY Theory and Theory and Theory and present | Theory and Theory and Multiple mentor

INCLUSIONS IN Servicing practical Servicing practical | for practical practical ical ir authorised

ACCREDITATION llation [

RE-ACCREDITATION | 3 YEARLY Theory 3 YEARLY Theory | 3 YEARLY theory 3 YEARLY theory 3 YEARLY 3 YEARLY theory

INCLUSIONS and Servicing and Servicing and 6-year theory and 6-year theory and 6-year theory
practical practical and practical and practical and practical

*Purple accreditation available to Sandvik and non-Sandvik nominated OEM and dealer

**Blue accredited personnel applicable for Grey card facilitation on application
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FOAM TYPES

There is an assortment of extinguishing agents available. All with inherent advantages and
disadvantages, suitable for different classes of fires and applications. Due to the superior post fire
protection offered by liquid based extinguisher agents, this type of system is preferred in mobile
equipment applications.

The agents used in the Sandvik systems are Eclipse™ Sustain for climates above zero (0° - 60°C) and
Eclipse™ Extreme for climates with potential for sub zero (-40° - 60°C)

Eclipse™ Sustain foam is fully biodegradable and fluorine free.
Properties and benefits of Eclipse™ Sustain foam:

- UL listed (Underwriters Laboratories).

- Not classified as hazardous for airfreight

- Non- toxic and does not contain carcinogenic products.

- Does not contain PFOS (perfluorooctane sulfonate) or PFOA
(perflurorooctanoic acid). Explanation: Perfluorinated chemicals
are very persistent and bio-accumlative.

- Does not contain any Fluorosurfactants, Fluoropolymers or
Fluorotelomers and therefore fluorine free.

- Has a pH of 7.0 to 8.5 (neutral to slightly alkaline).

- Environmentally responsible and fully biodegradable.
- Fast knockdown and rapid fire extinguishment. Improved temperature resistance.
- Excellent cooling properties giving superior post fire protection.

- Extended drain time and adheres to vertical surfaces.

- Can be mixed in brackish or salt water

- Shelf life of >10 years if stored in original sealed containers.

The Sustain foam, which is the suitable choice for South African conditions is a foam concentrate that
requires a low ratio of foam concentrate as per the table below with the remaining volume made up of
clean water. This provides a considerable cost saving over the life of the equipment with only minimal
amounts of foam concentrate needing to be replaced after each discharge.

Tank size Potable water :,Z?;‘ IR Total liquid Foam charge
25 Litres 17.50 Litres 1.50 Litres 19.00 Litres 69-344-830-25
35 Litres 25.00 Litres 2.00 Litres 27.00 Litres 69-344-830-35
45 Litres 32.00 Litres 3.00 Litres 34.50 Litres 69-344-830-45
65 Litres 44.00 Litres 4.00 Litres 48.00 Litres 69-344-830-65
80 Litres 55.00 Litres 5.00 Litres 60.00 Litres 69-344-830-80
110 Litres 69.00 Litres 6.00 Litres 75.00 Litres 69-344-830-110
* Amount of concentrate is based on using Sandvik approved fire fighting foam.
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CLEAN UP

Eclipse™ Sustain foam is fully biodegradable and fluorine free therefore clean up is very quick and
simple. The area covered in foam agent residue can be simply hosed off using fresh water and leaves no
residue after cleaning. Both Sustain and Extreme foam types are toxic and will not affect equipment
negatively if left unattended. There are no persistent environmental hazards caused by any discharge or
accidental spills of any Eclipse foam - refer to attached Data Sheets (Appendix A).

Recharging the system can be performed quickly and easily in less than one hour by any competent
technician. The amount of water to be used is made easier using tank fill tubes which ensure the correct
volume of water is used at each refill without the need to measure the volume before filling. A mixing tool
is also available to ensure correct mixing of the foam concentrate prior to the equipment returning to
service.

@

.
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IMPORTANCE OF TRUE FOAM SYSTEMS FOR DIESEL POWERED EQUIPMENT

Large diesel-powered mining and construction equipment poses a unique challenge with regards to fire
prevention and suppression. The combination of large amounts of fuel, hydraulic oil, extremely hot
surfaces, electrical components and 24-hour working days creates an environment that has a high
inherent fire risk.

There are many different types of systems on the market with different extinguishing agents, including
water mist, dry agent, aerosols, and gas. These systems all behave differently in terms of their
firefighting performance and they all have their pros and cons when it comes to their mode of
extinguishment. Certain types have challenges concerning re-ignition protection while others may have
difficulty with suppression of large or small hidden fires. Most systems work well in confined spaces
where the concentration of the extinguishing agent remains high for a long period of time but have
difficulty maintaining performance under high airflow conditions often present in the engine
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compartments of mobile equipment.Eclipse is a true foam system equipped with liquid agents to attack
all three elements a fire needs to ignite — heat, fuel and oxygen.

Designed with a minimum discharge time of 50 — 60 sec and an application rate: 7.2 liters/minute/m2,
Eclipse exceeds industry standards in its ability to suppress, cool and blanket thermal events and
prevent recrudescence of re-ignition.

Whilst effective on some flammable liquid fires, dry chemical agents, water mist or Aerosol systems
cannot provide the cooling needed for equipment such as turbo-chargers, exhaust manifolds, and other
super-heated surfaces. To cool hot surfaces in potential fire hazard areas, a water-based wet chemical
agent is necessary with a sustained application rate which is enough to provide the necessary
temperature reduction.

It is also very clear that this is of vital importance as we know from consistent industry statistics that
superheated surfaces are by far and away the largest cause of heavy vehicle fires in the Mining industry

HEAT FUEL

SOURCE SOURCE
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SERVICE AND MAINTENANCE

A key feature of the Eclipse Fire Suppression system is the simple and easy to maintain design. The
Eclipse design ensures that there is no reliance on complicated components that can fail and render the
system inoperable. Due to this simple design, the servicing and maintenance requirements are also
simplified and require very little intervention during normal servicing.

7.2  Preventive maintenance, inspection and testing schedule Operators.and Mainténance Maniia) 89345136
Daily 6-monthly | Yearly Daily | 6-monthly | Yearly
Check all pressure indicators are in green operating X X X Verify that tank contains extinguishing agent. Activate
zone. system (use solenoid if fitted). Check that discharge is
- = = ccording to product standards, all nozzles perform X
Check that the anti-tamper ties on module handles are in X X X ;ﬁsfa;‘gwom ,eoo,sd the e,,ec,?,,e system discharge
place and secured. time on the service report.
Check that activation modules are clean, secure, X % X Remove tank from bracket and inspect tank and bracket X
undamaged and readily accessible. for signs of wear or damage.
i i Check the test or manufacturing date on the tank to
S::ad‘ Sz eﬂ;mel:c(ﬁ ﬁ“?ga'e EELETIE X X X identify if hydrostatic test is required. i
Check that siphon tube , free of obstruction:
Check that indicators on alarm or shutdown panels = = = e o i e s sor X
(hiiad) CERE Check all manual activation modules for corrosion and X
Discard all nozzle caps and fit new nozzle caps (even if X X free movement of valve handle.
they still look OK). Check for free passage through all hoses and fittings by X
Check that all nozzles still point at intended target areas. X X SRR T WO SRN(OrWakew |
= Test audible and visual low pressure and system
Check that nozzles and mounting brackets are secure X X discharge alarms (if fitted) and check condition and X
and undamaged. attachment of associated cables and wiring (earth
Check that all hoses and hose saddles are undamaged - - check).
and secured. Test engine shutdown function, shutdown timer delay and
= shutdown override (if fitted) and check condition
Check that wiring and X X and attachment of associated cables and wiring X
(alarm, shutdown) are undamaged and secured. (earth check).
Check that automatic detection tube is secure, intact and Test and inspect_acﬁvaﬁgn solenoid (if fitted) in gc;cord-
shows no signs of deterioration. Replace the tube if it has X X ance with Sandvik work instruction. Check condition and X
hardened and lost the flexibility to prevent accidental EiSCDEot assucaes i Cables SRR (e
activation. check).
= = = Check all system charging connections and replace
Ehl;elgkcem‘ant:g;gs;zrr w“aﬂrgmg andnotiication fabels are X X charging valves if required. o
2 oge: Check both the activation and discharge circuits for X
Check that tank, tank mounting bracket and head valve X X leaks.
are undamaged and secure. Recharge system in with ging X
Check that tank is clean, all labels are clearly legible and X X NENUCIE
service tag is attached. Audit system and complete design survey and condition %
report (Sandvik Form 69 343 142).
Check that all pressure relief valves have a X X Recom( = sew_::n = anache)d Servica 5 (@i
U I L
dust cap fitted. If not, clean and fit new cap. logbook if required). X X
Note! Inspection, test and servicing must be in accordance with the above

schedule to comply with Sandvik warranty conditions.

STANDARDS AND COMPLIANCE

The Eclipse™ Fire Suppression System is a pre-engineered system. The design of the system meets the
requirements of the current Australian Standard and the Sandvik design standards.

The Standard for fire protection of mobile and transportable equipment covers all aspects of fire risk
prevention and assessment, system design, documentation and system testing. As a requirement of the
Standard, a compliant system is listed with the ActivFire product listing scheme. As part of the listing, the
system is subjected to a series of rigorous tests as evidence for fit for purpose and capable of
extinguishing a fire.

AS5062:2016

The Eclipse Fire Suppression system is designed, tested and certified to the Fire Protection for Mobile
and Transportable Equipment Standard AS/NZS5062:2016. This compliance is confirmed by the
ActiveFire certification listing afp-3321 (Appendix B).

10  SANDVIK - ECLIPSE FIRE SUPPRESSION



As per the requirements of AS/NZS 5062:2016 the following tests have successfully been completed:
- Fuel Spill Extinguishment end Re-Ignition Test Direct Application as per AS/NZS5062:2016 App. E

- Fuel Spill Extinguishment end Re-Ignition Test Indirect Application as per AS/NZS5062:2016 App. E

- Flow Distribution as per UL1254

- Hydrostatic Pressure as per AS22030:1

- 30-Day elevated temperature test as per UL1254
- Temperature Cycling Test as per UL1254

- Ageing Test as per AS60068:2.2

- Salt Spray Corrosion Test as per UL1254

- 500 Cycle operation test as per UL1254

- Mounting Device Test as per UL1254

- Operation of Manual Actuators as per UL1254
- Pneumatic Operation test as per UL1254

- Vibration Test as per AS60068.2.6, table C2

- Blow Off test as per AS/NZS 5062:2016

- Shock Test as per UL1254
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- Air Oven Ageing test as per UL1254

- Exposure to Extinguishing agent test as per UL1254

- Light and Water Test as per UL1254

- Pressure Indicator Calibration Test as per AS/NZS 1841.1

- Agent Stability Tests as per AS/NZS 5062:2016

OTHER RELEVANT CERTIFICATIONS
- EU PED 2014/68/EU Module B

- EU PED 97/23/EC Essential Safety Requirements

- AS/NZS 3509:2009 LP Gas Fuel Vessels for Automotive Use

SANS 1911-3

As per Resolution 10(SANS 1911 WG), SABS has recently confirmed their intention to adopt
AS/NZS5062 as SANS1911-3 which has specific application to Off-Highway Mobile Equipment or
Machines.

QUALITY CERTIFICATION
Sandvik Fire Suppression is certified to ISO 9001:2015 (Appendix C). The scope for this certification is:

"The design and assembly of automated fire suppression systems for static and mobile plant. The
manufacture and supply of industrial equipment to the mining and construction industries."

Certificate No: QMS40227
Issued: 17 July 2020

Originally Certified: 8 June 1999
Current Certification: 17 July 2020

Expires: 18 July 2023
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