
SYSTEM MANUAL
Fluorine Free Foam Fire Suppression System

Owner’s Manual — Operation, Maintenance & Installation

Compliant with AS 5062:2022

Envirotec Fire Systems
This manual is for the use of Envirotec trained personnel.
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Introduction

The Envirotec system is designed for harsh climates and conditions such as mining. 

The system is tested to Australian Standard AS 5062:2022 for both the components and fire performance.

The Envirotec fire suppression system is a conventional foam fire system which contains a measured 
volume of Fluorine Free Foam (F3) concentrate and potable water. 

A detection system senses heat and activates the discharge valve. Nitrogen within the cylinder expands to 
discharge the foam agent into the discharge network. The foaming agent is released via the nozzles to 
suppress the fire.

The system will activate automatically without the need for electricity due to the Loss of Pressure (LOP) 
style of detection. Manual activation points are available for installation at the operator’s location and 
external to the cabin.

Disclaimer

The information in this manual is intended as general information only. The information in this manual is 
for the use of Envirotec trained personnel. Envirotec takes no responsibility for the use of such 
information by other parties.
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System Components

Item Description
1 Cylinder
2 Discharge Valve
3 Detection tube
4 Distribution network
5 Nozzle assembly
6 Manual Actuation point
7 Manifold with 200kPa and 1200kPa pressure switches
8 Alarm Panel
9 Pressure Gauge
10 Pressure Relief Valve
11 Schrader valve for pressurising the system.
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Functional Description

The agent cylinder (1) holds water, fluorine free foam and nitrogen in specific quantities (see Table 1 – 
Filling volumes & Pressures). 

The Loss of Pressure detection tube (3) activates the fire system when the heat ruptures the Loss of 
Pressure tubing. The piston inside the Discharge Valve (2) moves upwards and releases the water and 
agent into the distribution network (4) releasing the mixture via the nozzles. The nozzle caps are released 
at the time of discharge. 

The operator is provided with an indicator panel (8) to alert them to the status of the fire system. The fire 
system can be manually activated via the activation points (6).

Signals to the alarm panel for FAULT and ALARM conditions are provided by the pressure switches 
installed onto the manifold assembly (7).

The agent cylinder has a pressure relief valve (10) to reduce the risk of over pressurising the cylinder. 
Cylinder pressure is indicated by the pressure gauge (9).

Operation and Maintenance Risks

The Envirotec system is a listed system. Any use of non-genuine parts will void warranty, void compliance 
to AS 5062:2022 and potentially affect the function of the fire system.



Standard System Manual
Compliant with AS 5062:2022

6 | P a g e

ENVIROTEC 360 FIRE SYSTEMS   |   Standard System Manual   |   AS 5062:2022

i. The Envirotec fire system is a pressurised system which is activated pneumatically. Pressure may 
be contained within the cylinders, detection tube and actuation network.

ii. Only trained personnel shall install or maintain the system.
iii. In the event an engine shutdown option is installed, the operator shall be informed of the 

shutdown period and any DELAY functions.

Operation and Maintenance Procedures

Daily inspections

AS 5062:2022 prescribes a number of daily inspections to ensure the system is in an operable condition. 

Notice: The tables in the Inspect and Test Schedules section of this manual provide additional detail.

Item # Item Action required and pass/fail requirement

Da
ily

1.1 Storage Container Pressure Check all container pressure indicators are 
visible and read within normal range. 
(Operable range shall be no less than 90% of 
nominal charge pressure). Where there is no 
container, check that the system discharge 
indicator pressure indicator has not operated

√

1.2 Manual Actuators a) Check that all release anti-tamper seals/pull 
pins are in place and secure
b) Check that all actuators are secure, clean, 
undamaged and accessible

√

√

1.3 System control and indicating 
equipment where fitted

a) Check that all indicators show normal 
condition
b) Check that all panels are secure, clean, 
undamaged and accessible

√

√

Manual Activation

The manual activation points will activate the fire system by releasing the pressure from the detection 
network. Manual activation is achieved by turning the yellow activation handle anti-clockwise which will 
also break the anti-tamper device.

Activation of the system manually will also initiate the indications or controls as governed by the alarm 
panel.
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Notice: Due to the actuators ball valve design, there are no replaceable internal components or 
application of lubricants required during routine maintenance.

Manual actuator with anti-tamper tie System activated Position

Automatic Activation

Automatic activation occurs when the detection tube is ruptured by heat. A pressure switch provides a 
signal to the indicator or control panel (when fitted) to alert the operator. 

In the case of an indicator and control panel being installed, the machine may automatically shut down.

Alarm Panel

The Envirotec system consists of two pressure switches which provide an ALARM or FAULT condition.

When the pressure in the detection network drops below 1200kPa, the fault pressure switch will change 
state. An amber FAULT indication will appear on the alarm panel which signifies low pressure in the 
cylinder.

If the pressure reduces to below 200kPa, the ALARM pressure switch will change state. A red ALARM 
indication will display on the alarm panel which signifies the detection tube has been ruptured by heat or 
a manual activation has occurred.
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The Muirhead® Fire Status Panel 

The Muirhead® Fire Status Panel is designed and built to the latest Australian Standard AS 5062:2022. 
The panel will monitor the status of the fire bottle from two pressure switch inputs. The low-pressure 
input warns the operator when the bottle pressure is below the desired kPa level

The shutdown pressure switch will trigger when the bottle has been discharged. It also has a key switch 
for override and push button for extended shutdown when activated

 Multi Voltage
 Solid State Technology
 Programmable shutdown
 One Shot Extension
 Key Switch Override
 IP65 Panel

Notice: Refer to the OEM Alarm Panel Manual for installation guidelines
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Cylinder Filling Volumes, Pressure & Sizing

Table 1

Cylinder Size Potable water Fluorine Free Foam Nitrogen pressure 
@ 20 Degrees C

ENVIROTEC 45L CYLINDER 35 (L) 1 (L) 1800kPa

ENVIROTEC 65L CYLINDER 50 (L) 1.5 (L) 1800kPa

ENVIROTEC 106L CYLINDER 82 (L) 2 (L) 1800kPa

Notice: Use only Envirotec 3% SILVARA 1 F3 FOAM CONCENTRATE

Replacement Intervals

Part Number Description Listed Life
ENV 1015 ENVIROTEC Fluorine Free Foam Maximum of 5 years
ENV 1009 - XX HOSE WORK Maximum of 5 years
ENV 1010 1/4" RED BURN TUBE - 175 DEG Maximum of 5 Years
1200 PISTON AND SERVICE KIT Maximum of 12 months

All components shall be viewed for condition and function at the periodic inspections.
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Inspect & Test Schedules

Notice: The Envirotec system shall be maintained in accordance with the current version of AS 
5062 and the Envirotec training modules for maintenance.

Inspection Schedule

Item 
#

Item Action required and pass/fail requirement

Da
ily

Si
x-

M
on

th
ly

Ye
ar

ly

1.1 Storage Container Pressure Check all container pressure indicators are 
visible and read within normal range. 
(Operable range shall be no less than 90% of 
nominal charge pressure). Where there is no 
container , check that the system discharge 
indicator pressure indicator has not 
operated

√ √ √

1.2 Manual Actuators a) Check that all release anti-tamper 
seals/pull pins are in place and secure
b) Check that all actuators are secure, clean, 
undamaged and accessible

√

√

√

√

√

√

1.3 System control and indicating 
equipment where fitted

a) Check that all indicators show normal 
condition
b) Check that all panels are secure, clean, 
undamaged and accessible

√

√

√

√

√

√

1.4 Distribution System a) Check nozzle caps are in place, if not, 
clean nozzle and replace caps
b) Check nozzles are pointing at pre-
determined aiming points
c) Check distribution system - hoses, tube 
fittings and support brackets are intact and 
not damaged

  √

√

√

√

√

√
1.5 Actuation System a) Pneumatic actuation system (if fitted)

Check hoses, tube, fittings and support 
brackets are intact and not damaged

b) Electric actuation system (if fitted) 
Check wiring, connections and supports are 
intact and not damaged

  √

√

√

√

1.6 Detection System a) Pneumatic detection system (if fitted)
Check detection hoses, tube, fittings and 
support brackets are intact and not 
damaged and are in position

  √ √
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Item 
#

Item Action required and pass/fail requirement

Da
ily

Si
x-

M
on

th
ly

Ye
ar

ly

b) Electric detection system (if fitted) Check 
detectors, wiring, connections and supports 
are intact, not damaged and detectors are in 
position

√ √

1.7 Labels Check manual release, system warning and 
instruction labels are securely in place, 
visible and legible

  √ √

1.8 Labels a) Check storage containers and valves are 
not damaged
b) Check storage container and mounting 
bracket are secure
c) Remove container and inspect mounting 
bracket and container for damage and 
condition
d) Check storage container label is securely 
in place, visible and legible
e) Check date of test or manufacture on 
storage container

  √

√

√

√

√

√

√

√
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Test Schedule

Item # Item Action required and pass/fail requirement

Si
x-

M
on

th
ly

Ye
ar

ly

2.1 Manual Actuators a) Physically check that all actuators are secure, 
clean, undamaged and accessible
b) Test operation
c) Check contents of actuator cartridges (if fitted)

√

√

√

√

√

√
2.2 System control and 

indicating 
equipment where 
fitted

a) Test all indicators and audible alarms
b) Physically check that all panels are secure
c) Test battery capacity (if fitted)

√

√

√

√

√

√
2.4 Distribution System Conduct clear passage test using dry nitrogen 

and physically check distribution system (ie that 
hoses, tube, fittings and bracket supports are 
secure)

√

2.5 Actuation System a) Pneumatic actuation system (if fitted) 
1) Test pneumatic circuits for leaks
2) Physically check hoses, tube, fittings and 
support brackets are secure

b) Electric actuation system (if fitted) 
1) Function test all actuation circuits
2) Check all wiring for earths
3) Physically check wiring, connections and 
supports are secure

√
√

√
√
√

2.6 Detection System a) Pneumatic detection system (if fitted)
1) Test pneumatic circuits for leaks
2) Check hoses, tube, fittings and supports are 
secure
b) Electric detection system (if fitted)
1) Function test all detectors
2) Check all wiring for earths
3) Check wiring, connections and supports are 
secure

√
√

√
√
√

2.7 Discharge Test a) Conduct discharge test (Optional) and 
record results

b) Check fire system nozzle area coverage

√

√

2.8 System interface 
and shutdown

Test all fire system activated equipment 
shutdown and record delay time

  √



Standard System Manual
Compliant with AS 5062:2022

13 | P a g e

ENVIROTEC 360 FIRE SYSTEMS   |   Standard System Manual   |   AS 5062:2022

Preventative Maintenance Schedule

Item # Item Action required and pass/fail requirement

Si
x-

M
on

th
ly

Ye
ar

ly

Fi
ve

 Y
ea

rly

3.1 Detector sensing element 
with a listed lifetime

Replace any detector sensing element that will 
exceed its listed lifetime prior to the next 
scheduled maintenance

  √ √

3.2 Pyrotechnic Actuators Replace any actuator that will exceed its listed 
lifetime prior to the next scheduled maintenance

  √ √

3.3 Mechanical Actuator Service and lubricate all mechanical actuators in 
accordance with the manufacturer's 
recommendations

  √ √

3.4 Nozzles Remove all nozzle caps, clean nozzles and refit 
caps

√ √ √

3.5 Strainers, filters and check 
valves (where fitted)

Check and clean line strainers, filters and check 
for correct orientation of check valves √

3.6 Container a) Subject the container to a hydrostatic pressure 
test in accordance with AS2030.1
b) Replace container valve seats and seals at this 
time

√

√

3.7 Container vales Service and lubricate 

In accordance with the manufacturer's 
recommendations during hydrostatic pressure 
test cycle

√

√

3.8 Extinguishing agent Foam
1) Pre-mix solution - replace
2) Concentrate - REPLACE
3) Wet Chemical - analyse
4) Powder - examine

√
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Survey Schedule

Item # Item Action required and pass/fail requirement

Ye
ar

ly

Fi
ve

 Y
ea

rly

4.1 Nozzle obstructions Check for adequate clear space at nozzles and for 
obstructions likely to impede discharge

√ √

4.2 Nozzle orientations Check nozzles are pointing at the pre-determined 
aiming points

√ √

4.3 Nozzle location and 
coverage

Check for the introduction of fixtures and bulkheads 
shielding nozzle discharge and the presence of 
unprotected hazard areas, particularly where a source 
of fuel and heat exists

√ √

4.4 Detector Coverage Check for the presence of unprotected hazard areas, 
particularly where a source of fuel and heat exists

√ √

4.5 Operational 
conditions

Check that the detector response and extinguishing 
agent discharge or retention will not be adversely 
affected by such things as enclosure openings, 
ventilation airflows or high temperature protected 
areas

√ √

4.6 Environment al 
conditions

Check that the fire system and its components are 
suitable for the environmental conditions in which the 
machine is operating, for example, that components 
are suitable for underground mining and road gradient 
and slopes are within cylinder orientation limits

√ √
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Parts Listings

Cylinders
ENV 1002 - 45L ENVIROTEC 45L CYLINDER 

ENV 1002 - 65L ENVIROTEC 65L CYLINDER 

ENV 1002 - 106L ENVIROTEC 106L CYLINDER 

Cylinder Brackets
ENV 1008-45L ENVIROTEC 45L CYLINDER BRACKET

ENV 1008-65L ENVIROTEC 65L CYLINDER BRACKET

ENV 1008-106L ENVIROTEC 106L CYLINDER BRACKET

Cylinder labels
ENV 1017 - 45L 45L CYLINDER LABEL
ENV 1017 - 65L 65L CYLINDER LABEL

ENV 1017 - 106L 106L CYLINDER LABEL

Fluorine Free Foam
ENV 1015 ENVIROTEC 3% F3 FOAM CONCENTRATE

Syphon Tubes
ENV1001-45 ENVIROTEC 45L SS SYPHON TUBE

ENV 1001-65 ENVIROTEC 65L SS SYPHON TUBE

ENV1001-106 ENVIROTEC 106L SS SYPHON TUBE

Valve and Cylinder Components
ENV1004 ENVIROTEC PRESSURE RELIEF VALVE

ENV1000 ENVIROTEC LOP VALVE

ENV 1012-1200KPA 1200 KPA PRESSURE SWITCH

ENV 1012-200KPA 200KPA PRESSURE SWITCH

2062 1/8NPT - 7/16 SCHRADER VALVE W CAP

ENV 1003 CYLINDER BUNG 1/4 FEMALE CENTRE THREAD

1200 PISTON AND SERVICE KIT

ENV 1007 40MM OIL FILLED GAUGE
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Distribution Network
ENV 1013-16W 1/4 INCH 16W NOZZLE

ENV 1014 STAINLESS STEEL BLOW OFF CAP

ENV 1009 - 1/2 1/2" RFS FIRE SUPPRESSION HOSE
ENV 1009 - 3/4 3/4" RFS FIRE SUPPRESSION HOSE
ENV 1009 - 3/8 3/8" RFS FIRE SUPPRESSION HOSE
1025 1/4 BSPT M/F 90 DEG BRASS
1026 1/4 BSPT M/F 45 DEG BRASS
1030 1 1/16 BRASS FIELD ATTACH - 3/4HOSE
1031 3/4 BRASS FIELD ATT HOSE TAIL - 1/2 HOSE
1057 3/4 FLARE NUT FOR 1/2" STAINLESS
1058 1/2" STAINLESS TUBE - 1.5M LENGTH
1059 NOZZLE BRACKET - SUIT 1074
1060 3/4 MALE TEE - 1 1/16 M ON BRANCH
1063 3/4 JIC 90 DEG M/F ELBOW - BRASS
1064 1 1/16 JIC 90 DEG M/F ELBOW
1065 3/4 BRASS 45 DEG M/F ELBOW
1066 1 1/16 JIC M/F 45 DEG ELBOW
1067 3/4 JIC - 1/4 BSP BULKHEAD NOZZLE TEE
1069 3/4 JIC 90 DEG M/F ELBOW - BRASS
1070 1 1/16 JIC 90 DEG M/F ELBOW
1071 3/4 BRASS 45 DEG M/F ELBOW
1072 1 1/16 JIC M/F 45 DEG ELBOW
1074 3/4 JIC - 1/4 BSP BULKHEAD NOZZLE TEE
1076 3/4 JIC CAP
1091 1/4 BSPF TEE - MALE ON BRANCH
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Actuation Network & Components
ENV 1010 1/4" RED BURN TUBE - 175 DEG
1000 – 1MBTK 1 METRE BURN TUBE KIT
1000 – 2MBTK 2 METRE BURN TUBE KIT
1000 – 3MBTK 3 METRE BURN TUBE KIT
1000 – 4MBTK 4 METRE BURN TUBE KIT
ENV 1009 - 3/16 3/16 BRFS FIRE SUPPRESSION HOSE
2041 MANIFOLD – 6 PORT
1012A 7/16 FERRULE FOR JIC HOSE TAIL
1012B 7/16 JIC BRASS HOSE TAIL
1023 1/8NPT - 7/16 JIC ELBOW
ENV 1006 MANUAL ACTIVATION POINT - AS 5062
ENV 1007 40MM OIL FILLED GAUGE
Alarm Panels
1300 ENGINE SHUTDOWN PANEL MUIRHEAD
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System Design & Installation

System design calculation

Calculating the risk is determined by the surface area of the risk. In this example the risk is the 
engine on a large machine.

If the engine is 1.5m (H) x 1m (W) x 2m (L) the total surface area to protect is determined as the size 
of the water spray cover required to encapsulate the risk.

1 x Top (2m²)

2 x Ends (1.5m² + 1.5m²)

2 x Sides (3m² + 3m²)

In this example the total m² is 11m². The nozzle positions will be determined by the structure 
surrounding the engine, the items within the engine compartment and the unobstructed spray 
pattern of the nozzle to cover the risk.

As a minimum the nozzle count shall be 1 nozzle for each 0.8m² risk area. 

Calculation:  11m² risk surface / 0.8 coverage per nozzle = 13.75 (nozzles)

For the example provided this allows for a 13.75 nozzle system (14 nozzles).

The goal of the design is to provide spray coverage of the risk by placing the nozzles at orientations 
which provide a discharge pattern covering the risk surface. A discharge test is the ultimate 
indication of spray pattern.

The discharge duration must also be considered as part of the risk assessment. The designer shall 
increase the cylinder size to meet the outcomes of the risk assessment. Consideration for additional 
nozzles should be provided where nozzle placements are not optimum due to placement or as 
witnessed during the discharge test. 

Each cylinder size has limitations for the number of nozzles and distribution length. These must not 
be exceeded.

Notice: The risk assessment should consider the engine continuing to run after the fire 
suppression system has been activated. If the engine fan will adversely affect the performance 
of the fire suppression system, there should be consideration of the engine being 
automatically shut down.
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Limitations of Use

A discharge test must be performed on the completion of the installation. The spray pattern, system 
sizing & components used shall be in accordance with this manual.

System discharge duration, risks protected, and engine shutdown periods shall be determined via a 
vehicle risk assessment.

Temperature Cylinder orientation from vertical
0 – 60 Degrees Celsius >12 Degrees

Cylinder
& 

Orientation

Cylinder 
(L)

(Water)

Nozzle 
count 

Network Length (Max) Discharge Duration 
(min)

45L 35 L 8 8m using a 1/2” feeder hose 1:02
65L 50 L 12 10m using a 1/2” feeder hose 1:03

106L 82 L 16 12m using a 3/4” feeder hose 1:01

CYLINDER ASSEMBLY DIAGRAMS

45L CYLINDER COMPLETE ASSY EMPTY WEIGHT 35KGS – FULL CHARGED WEIGHT 65KGS
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65L CYLINDER COMPLETE ASSY WEIGHT 36KGS – FULL CHARGED WEIGHT 88.4 KGS

106L CYLINDER COMPLETE ASSY WEIGHT 36KGS – FULL CHARGED WEIGHT 139 KGS
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Installation & Commissioning Check list

Item Description Check
1 Cylinder bracket is installed via the base of the bracket using the four 

mount locations and is tight and secure.
2 All cylinder decals are installed and instructions visible
3 Check water and foam fill volumes are correct for cylinder size.
4 a) Check dip tube is connected to the valve and valve is securely 

mounted to the water cylinder. 
b) Check the fill plug is fitted with the correctly rated pressure relief 

valve.
c) Pressurise cylinder with nitrogen to 1800kPa at the Schrader 

valve on the top of the discharge valve
5 Feeder hose from Valve to distribution network is securely fitted and 

sized correctly for the cylinder volume.
6 Check the total length of distribution network does not exceed the 

limitations.
7 The distribution network is designed as a ring main or a balanced system 

where a similar count of nozzles is fed by the feeder hose on each side of 
the tee connection.

8 Check nozzle count is within specification
9 Check for leaks in the detection network by using leak detection spray or 

a soapy water spray.
10 Check alarm pressure switch and fault pressure switches are installed on 

the LOP detection network manifold block (fault pressure switch can also 
be installed on the valve)

11 Check distribution network tight, secure and mounted appropriately with 
all nozzles correctly orientated and nozzle caps in position.

12 Check detection network tight, secure, and mounted appropriately and 
the LOP detection provides for sufficient coverage of the risk

13 Check alarm Panel cabling secure and mounted appropriately.
14 a) Check at least one manual actuation point shall be within reach 

and clearly visible from the normal operating position. 
b) Check decals for the manual activation located adjacent to the 

manual activation point.
15 a) Check external actuator is accessible from ground level and 

within the egress path of the operator. 
b) Check decals for the manual activation located adjacent to the 

manual activation point.
16 If a Fire Indicator and Control panel is installed which may automatically 

shut the machine down or delay activation; a decal clearly showing the 
shutdown period, delay period and activation delay where applicable. The 
decal should be mounted adjacent to the panel.

17 With the machine running, disconnect the FAULT pressure switch to 
witness a fault on the panel.

18 With the machine running disconnect the ALARM pressure switch to 
witness an alarm indication on the panel and the engine shutdown (if 
applicable).

19 Confirm shutdown period matches the time on the TIME DELAY decal.
20 Reset all panels and open all viewing hatches.
21 Provide a barrier around the machine and inform others of the impending 

discharge test.
22 Manually activate the system from the cabin actuator.

a) View discharge
b) Record discharge duration
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Item Description Check
c) Repeat if any adjustments are required to the system.

23 Recharge and Commission the system.
24 Complete a Certificate of Completion in line with the current version of 

AS 5062
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MSDS
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Certifications

Standard Description Listing Agency
AS 5062:2022 Fire prevention and protection for mobile and 

transportable equipment
Global Mark
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Fault Matrix

Item Description Resolution
1 Pressure is reducing over time, or the 

pressure is low.
1. Charge the system to the correct operating 

pressure.

2. Apply leak detection fluid to every connector 
and component on the loss of pressure network, 
actuators, valve components and cylinder 
components.

3. The leaking of nitrogen is generally a result of 
damaged components or the installation.

4. Tighten or replace any leaking components.
2 Gauge is indicating the lower end of 

the green section in the morning and 
then increasing to the mid-section of 
the green in the day.

Temperature has a relationship with pressure. 

The colder the temperature the lower the pressure and 
the higher the temperature the higher the pressure.

The pressures provided in this manual are based on the 
system being charged with nitrogen at 20 Degrees 
Celsius.

3 Alarm panel has an intermittent 
FAULT or ALARM indication

Most cases for intermittent faults are a result of:
a) Pressure is at the low end of the scale (FAULT)
b) A failed pressure switch
c) Poor terminations of cables and connecting pins
d) Wiring loom is damaged

(1) Check if pressure is at the low end of the scale. If 
low, recharge and conduct a leak test.

(2) Disconnect the pressure switch from the wiring 
loom and place a multi-meter (using the 
continuity test) across the N/O terminals while 
the system is pressurised. The result should be 
0ohms or a beep indicating a closed circuit. If 
the circuit is open the pressure switch required 
replacing.

(3) Trace the cable from the pressure switch back to 
the alarm panel. Shake and gently pull at the 
loom and plugs to initiate a fault due to a loose 
or bad connection. If an intermittent fault or 
alarm appears, replace the loom.

Isolation & De-Gas Procedure

TO ISOLATE THE SYSTEM WHILE AT OPERATING PRESSURE

1. Remove the discharge hose from the discharge port on the cylinder valve
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2. Place a cap on the discharge port on the cylinder head. ¾ JIC on smaller ports / 1 1/16 JIC

The system is isolated and cannot discharge the fluid

WARNING THE CYLINDER AND DETECTION NETWORK ARE STILL UNDER PRESSURE.

TO DE-GAS THE SYSTEM

1. With a 50mm spanner on the cylinder bung, slowly turn the bung anti-clockwise up to 3 
turns. 
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2. The bung has a keyway, after approximately 3 turns the gas will rupture the O-ring and the 
system will release pressure. This method will drain all the pressure from the cylinder and 
the detection network.

3. To reinstate the system will require recharging with nitrogen. 
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