
 
 

 

 

 

 

 

 

 

 

 
 

Manifold Control Systems 

SOT LMCS - Single Oxygen Tank 
Part number 2003033 
Revision 11 
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Operation and Maintenance Instructions 



Operation and Maintenance Manual 

Manifold Control Systems - SOT LMCS Single Oxygen Tank 

 
This unit is purchased from: 

Date purchased: 

Model number: 

Serial number: 

Option(s) included: 

 

Any information, service or spare parts requests should include the serial number and be 
directed to: 

 

BeaconMedæs 
Telford Crescent, Staveley 
Derbyshire S43 3PF 

 

Telephone: +44 (0) 1246 474242 
Email: gbn.info@beaconmedaes.com 
Website Contacts: www.beaconmedaes.com 

 

BeaconMedæs reserves the right to make changes and improvements to update products 
sold previously without notice or obligation. 

 

Atlas Copco Ltd. trading as Atlas Copco Medical 

Unit 18 Nuffield Way, Abingdon, Oxfordshire, UK OX14 1RL 

 
  Personnel must make themselves familiar with the contents of this manual and the 

function of the unit before installing, operating or maintaining. 
 
 

Abbreviations 
Abbreviation Full Description Abbreviation Full Description 

BS British Standard kPa Kilo pascals 

BSP British Standard Pipe Max Maximum 

CO2 Carbon dioxide Med Medical 

°C Degree Celsius m Meter 

ø Diameter mm Millimetres 

ERM Emergency reserve manifold Min Minimum 

EN European Standards N2 Nitrogen 

1st First N2O Nitrous oxide 

HTM Health Technical Memorandum NRV Non-return valve 

ID Identification OD Outside Diameter 

“ Inch O2 Oxygen 

ISO International Standard Organisation % Percentage 

Kg Kilograms 2nd Second 

mailto:gbn.info@beaconmedaes.com
http://www.beaconmedaes.com/
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Description 
 

General 

The BEACONMEDÆS Single Oxygen Tank LMCS (Liquid 
Manifold Control System) shall supply Oxygen medical 
gas from a Liquid Tank through an inlet in the interme- 
diate pressure zone through 2nd stage regulators to 
the hospital pipeline. The LMCS will also automatically 
supply Oxygen from high-pressure cylinders from both 
left and right hand manifold banks in turn should the 
Liquid supply fail. The LMCS operation and performance 
criteria shall fully satisfy the requirements of HTM02-01, 
HTM2022/C11 and is CE marked to the medical device 
directive 93/42/EEC. The Manifold Control System shall 
supply a flow of 1800 L/min. to a 400 kPa (4 bar) distri- 
bution system from the liquid tank, and a flow of 1800 
L/min. to a 400 kPa (4 bar) distribution system from the 
20 X 20 cylinder banks. These flow rates are achieved 
with only one second stage regulator on-line. 

 

There are pressure gauges for each bank and the line 
pressure, to give a visual indication of the status of the 
system. The panel has connection points for a remote 
alarm and BMS system. Above the pressure gauges is 
the system condition panel, which incorporates indica- 
tors to show: - 

 

Indicator DOT LMCS Legend Alarm Condition 

(a) Green “Power On”  

(b) Green “Normal” Normal 

(c) Green 
“Running” Duty & 

Standby Tank 
 

(d) Yellow 
“Empty” Duty & 

Standby Tank 
 

(e) Yellow “Re-fill Liquid” 
Re-fill Liquid 

(Duty tank @25%) 

(f) Yellow “Re-fill Immediate” 
Re-fill immediate 

(Duty tank empty) 

(g) Red “Reserve Low” 
Reserve low 

(Standby tank @ 50%) 

(h) Red 
Pipeline 

“High Pressure” 
Pressure fault 

(i) Red 
Pipeline 

“Low Pressure” 
Pressure fault 

 

The figure overleaf shows the general layout of the DOT 
LMCS, with the diagram below showing the system con- 
dition panel and indicators. 
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General Arrangement  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1.0 Safety, Storage and Handling 
Data 

The SOT LMCS circuit diagrams, parts lists and descrip- 
tions are available on request. 

 

1.1 Identification of symbols 

The following symbols apply to this product and are 
used on packaging and on the product. The meanings of 
these symbols are as specified below: - 
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BSEN60601-1 

 

 

 

- Read instructions 

 

- Temperature range 

 
- Date of manufacture (Year/Month) 

 
- Single phase alternating current 

 

- Protected earth connection 

 
- Type B applied part, as per 

 

- Dangerous voltage 

 
 

1.2 Environmental Transport and 
Storage Conditions 

Minimum ambient temperature - 20 degrees Celsius 
Maximum ambient temperature 60 degrees Celsius 
Minimum relative humidity (non-condensing) 10% 
Maximum relative humidity (non-condensing) 95% 

 

Environmental Operating Conditions 

Minimum ambient temperature - 20 degrees Celsius 
Maximum ambient temperature 60 degrees Celsius 
Minimum relative humidity (non-condensing) 10% 
Maximum relative humidity (non-condensing) 95% 
Atmospheric pressure range - 700-1100 hPa 

 

1.3 Environmental Protection 

The unit and any components can be discarded in any 
standard refuse facility. The unit contains no hazardous 
substances. 

 

1.4 Electromagnetic Interference 

The panel has been tested to BSEN60601-1-2: 1993 
Medical electrical equipment - Electromagnetic 
compatibility - Requirements and tests. Ensure that all 
data cables are physically separated from other mains 
and data cables. 

 

1.5 Cleaning 

The panel should be wiped over with a damp cloth fre- 
quently to remove any dust or foreign substances. 

1.6 Electrical Details 
 

 

Power source 

Mains operated using 110V-230V, 50/60Hz, alternating 
current 

 

Current requirements 

3.0 amps 

 

Type of protection against electric 
shock 

Class 1 (Mains supplied equipment using a protected 
earth) 

 

Mode of operation 

Continuous (equipment may be left switched on 

indefinitely) 
 

Degree of protection against ingress 
of liquid 

IPX0 (Not protected) 
 

Degree of mobility 

Permanently installed (This unit is electrically connected 

by permanent means) 
 

Degree of protection 

Type B (no Applied Part or with an Applied Part not 
designed to meet F type (floating) requirements) 

 

Degree of protection against 

flammable anaesthetic mixtures 

Not protected (not suitable for use with flammable 

gases) 
 

1.7 Safety Notice 

1.7.1 Persons undertaking any installation and/or 
maintenance must be fully trained in specialist work of 
this nature. 

WARNING...It is necessary to check the 
integrity of the power source for safety at regular 
intervals. This should be a visual inspection of the 
wiring and board and carried out annually as part 
of the PPM and replacement power supplies used as 
necessary. 
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1.7.2 The “PERMIT TO WORK” procedure must be 

adhered to for all installations once commissioned. 
 

1.7.3 This manifold is designed and built in accor- 
dance with HTM02-01, C11 and HTM2022 regulations, 
and therefore should be installed as such. 

 

1.7.4 Oil, grease and jointing compounds must not be 
used on the panel. 

 

1.7.5 Do not attempt to prove the pressure relief 
valve, under any circumstances, by altering any of the 
regulators. Pressure relief valves must be removed and 
tested off site by a registered test centre and a certifi- 
cate of conformity issued. 

 

2.0. Installation of Control Panel 

point, and using flux-less brazing techniques with ni- 
trogen purge, cut, fit and braze the pipework from the 
LMCS to the hospital pipeline inlet connection pipe. 

 

2.12. Using flux-less brazing techniques with nitrogen 
purge, cut, fit and braze the pipework from the Relief 
valve outlet pipes of the LMCS to a safe area as per the 
hospital requirements. (If either the first stage relief 
pipes or second stage relief pipes are to be joined use a 
larger exhaust pipe so as not to cause back pressure). 

 

2.13. Replace any ‘O’ rings that were removed while 
brazing, tighten all joints and check for leaks as per 
HTM02-01 or HTM2022. 

 

3.0. Installation of Modular 
Manifold Header Rack to Control 
Panel 

 

 
 

2.1. Unpack and inspect all items for damage. 
 

2.2. Check the enclosure mounting inserts on the 
back. 

 

2.3. Mount the panel on the frame (part number 
2002207) using the M10 bolts provided. 

 

2.4. Position the mounting frame and mark through 
the floor mounting holes. 

 

Note…  If the floor is very uneven, pack the mounting 

frame to level it. 
 

2.5. Place the frame to one side and drill the 4 holes. 
 

2.6. Secure the frame to the floor using suitable fix- 
ings. (Not Provided) 

 

2.7. When the panel is mounted follow the 
installation of modular manifold rack to control panel 
Section 3.0. 

 

2.8. After modular manifold rack is installed fit the 
second stage Relief Valve fittings, using the ‘O’ rings 
provided. 

 

2.9. ‘O’ rings close to brazed joints may require re- 
moval before brazing. 

 

2.10. Identify the source equipment outlet pipe, 
Liquid feed. Using flux-less brazing techniques with 
nitrogen purge, cut, fit and braze the pipework from 
the source outlet pipe to the LMCS inlet pipe. (Refer to 
the source equipment O&M manual for installation and 
safety issues). 

 

2.11. Identify the hospital pipeline inlet connection 

2x5 & 2x10 Cylinder Installations 

3.1. Attach the manifold support frames (part num- 
ber 2002206/8) to the panel support frame using the 
M10 bolts provided. 

 

3.2. Align all the frames to run parallel. 
 

3.3. Mark through the securing holes in the feet of 
the legs, at each end. 

 

3.4. Drill the floor and secure the frame using suit- 
able fixings. 

 

3.5. Use the M5 screws and nuts provided to fix the 

racks to the pre-drilled holes in the frame. 
 

3.6. Identify the gas header rail needed. 
 

3.7. Attach the gas header rail to the rack using M6 
screws and washers provided. 

 

3.8. Remove blanking plug from end of gas rail block and 
replace it with the gas specific NRV needed (ensure ‘O’ 
rings are in place). Fit 
blanking plug into the last gas rail block. 

 

3.9. Once done, Check NRV are matching the gas 
needed. 

 

3.10. Fix the header rail assembly to the Frame using 
M6 Fixings provided. 

 

3.11. Repeat steps 3.9 to 3.10 until the desired num- 
ber of cylinder connections haqve been made. 

IMPORTANT NOTE…Ensure that all the 
header rails supplied are the correct gas type. The 
gas ID is stamped onto the hexagon section of the 
NRV caps. 

Note. When manually moving the control panel it is 
recommended that a minimum of three/four people are 
involved. 
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3.12. Repeat for the other side. 
 

3.13. Check all joints on header are fully tightened. 
 

3.14. Check for leaks once cylinders are in place and turned on as per the commissioning procedure. 

 

4.0. Electrical Installation 

Mains Supply 
Medplus Modular Manifolds 
4.1. The power supply to the panel should be of either 110V or 230V ac single phase supply taken from an Es- 

Plastic cap 
 

Gas Specific NRV 
 

3/8” blanking plug 
and bonded seal 

to be fitted to most 
remote header 

 
Bracket 

 

 

 

M6 screw 

Header Rail 

 
Typical tailpipe and cylinder connection 
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Bodok Seal 

Typical 
tailpipe with 

pin index 
clamp 

Tailpipe to non-return 
valve connection 

(Gas ID stamped here) 

Header 
non-return 

valve 
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Typical SOT LMCS Installation with 2x5, 2x10 Modular Manifold 

 

2x10 Header SOT 
 

 

 

 

2x5 Header SOT 
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sential Services source. (Live+Neutral+Earth rated at 3 
Amps). 

 

4.2. Before connecting the power cable isolate the 
electrical supply. 

 

4.3. The power supply cable should be secured and 
enter the panel through a cable gland installed at the 
base of the panel. 

 

4.4. The power supply cable should be terminated in 
the RCBO circuit breaker located inside the panel. 

 

4.5. Turn the power on and check that the LED’s on 

the front of the panel are working. 
 

4.6. Turn the power off. 
 

Alarm Connections 

4.7. All internal wiring is completed during 
manufacture. 

 

4.8. If remote alarms are used, connect the 5 core 
alarm cable into the alarm connection terminals, locat- 
ed inside the control panel (see photo below). Terminal 
11 is common 12,13,14 &15 are the alarms in order of 
front fascia. 

 

4.9. BEACONMEDÆS alarms use line contact moni- 
toring (LCM), this means that for each alarm condition 
there is a resistance across the common (wire 11) and 
the alarm wires, e.g. Wire 12. Under normal conditions 
there will be a 180Ω resistance and under a fault condi- 
tion there will be a 690Ω resistance. 

 

4.10. If a non BEACONMEDÆS remote alarm is to be 
used, locate the jumpers on the 12V dc PCB/lightboard 
and move them to position ‘b’. There are four jumpers, 
of which all are located below the multicore link cable 
on the back of the PCB. 

 

4.11. Moving the jumpers to position ‘b’ changes the 
contact from the Ω resistance (as explained above) to 
volts free open and closed. Closed is when all conditions 
are 
normal and open is when there is a fault. This allows 
alternative alarm manufacturers LCM to be added ex- 
ternally to the unit. 

 

4.12. If the panel is to be connected to a BMS system, 
the alarm outputs are connected to the 12-way plug 
(B1-B12) on the back of the PCB. B1, B2 & B3 are nor- 
mally closed, common & normally open respectively for 
the first alarm condition on the fascia. The sequence 
continues up to B12, wire accordingly. 

Panel Wiring Details 

5.0. Commissioning 

IMPORTANT NOTE…Ensure that the panel is 
electrically isolated before commissioning begins. 

 

5.1. Ensure that all tailpipes are connected to the 
cylinders and manifolds on both tanks, and that the 
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restraint chains are secure around the cylinders. 

 

 

 
5.3. Using 1 cylinder, slowly pressurise the left-hand 
bank. 

 

The left-bank gauge should read full cylinder pressure. 
The pipeline pressure gauge should read as follows: - 

 

(If not refer to the “Resetting Pipeline Pressure” section) 

the first stage alarm condition ‘Refill Liquid’. Restore the 
liquid level to normal and ensure that the alarm self- 
cancels. 

 

5.13. Monitor the liquid pressure gauge on the tank. 
Simulate a reduction in pressure. As it reaches 10.0 bar 
the system will open one of the standby banks. This will 
trigger the second stage alarm condition ‘Refill Immedi- 
ate’. 

 

5.14. Close the simulated demand. The pipeline pres- 
sure gauge should read as follows: -(if not refer to the 
“Resetting Pipeline Pressure” section) 

 

 
 

5.4. Electrically energise control panel. The system 
condition panel should be illuminated as follows: - 

 

Power On 
Left Bank Running 
Right Bank Empty 
Refill Liquid 
Refill Immediate 

Reserve Low 
 

5.5. Using 1 cylinder, slowly pressurise the right- 
hand bank. 

 

5.6. Press the reset button on the system condition 

panel. 
 

5.7. The system condition panel should be illumi- 
nated as follows: - 

 

Power On 
Refill Liquid 
Refill Immediate 

Left Bank Running 
 

5.8. Slowly pressurise the liquid supply up to 12 bar. 
 

5.9. The system condition panel should be illumi- 
nated as follows:- 

 

Power On 

Normal 
 

5.10. Check all joints for leaks and pressure gauges 
for correct readings (gauges are for indication only). 

 

Gas Type O2 O2 

Cylinder Pressure 137 bar 200 bar 

 

5.11. Induce a flow to simulate a demand. 
 

5.12. Simulate a drop in level for the liquid tank. As it 
reaches 25% liquid level the tank transmitter will trigger 

 

5.15. The system condition panel should be illumi- 
nated as follows: - 

 

Power On 
Refill Immediate 

Left/Right Bank Running 
 

(Assume the left side is running at this stage, if not press 
the left select button) 

 

5.16. Close the left cylinder valves. 
 

5.17. Induce a demand onto the system. 
 

5.18. Monitor the left cylinder contents gauge. 
 

5.19. As it falls to 100bar the system will bring up 

“Reserve Low” alarm. 
 

5.20. As it falls to 8.5 bar the system will change over 
to the Right Bank. The following conditions will be 
illuminated:- 

 

Power On 
Left Bank Empty 
Right Bank Running 
Refill Liquid 
Refill Immediate 

Reserve Low 
 

5.21. Close the Right cylinder valves 
 

5.22. Induce a demand onto the system 
 

5.23. Monitor the Right cylinder contents gauge. 
 

5.24. As it falls to 8.5 bar the following conditions will 

be illuminated:- 
 

Power On 
Left Bank Empty 
Right Bank Running 

System Design 4 bar 

Static Pressure 4.7 bar 

Dynamic Pressure 4.1 bar 

 

System Design 4 bar 

Static Pressure 4.7 bar 

Dynamic Pressure 4.1 bar 

 

5.2. Isolate the panel from the pipeline using the 
isolation valve. 
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Right Bank Empty 
Refill Liquid 
Refill Immediate 
Reserve Low 

 

5.25. Allow the pressure to fall until the “Low Pres- 
sure” fault is illuminated. The liquid supply will have to 
be 
isolated. 

 

5.26. Monitor the panel outlet pressure gauge. As the 
inlet pressure falls to 4.1 bar the panel outlet pres-  
sure into the pipeline will start to fall. As it reaches the 
low pressure alarm of 3.7 bar both solenoid valves 
will open, and the ‘Pressure Fault’ alarm condition will 
trigger. The following system conditions will be illumi- 
nated:- 

 

Power On 
Left Bank Running 
Left Bank Empty 
Right Bank Running 
Right Bank Empty 
Refill Liquid 
Refill Immediate 
Reserve Low 
Pressure Fault 

 

5.27 If the line pressure rises back to normal (e.g. by 
restoring pressure from the stand-by bank) both sole- 
noid valves will remain open for a further 10 seconds. 
The Duty bank solenoid will then close again until the 
pressure falls to give the low pressure alarm, the cycle 
should continue. 

 

Low-pressure settings are: - 

 

System Design 4 bar 

Low Pressure – Set Pressure Falling 3.6/3.8 bar 

High Pressure – Set Pressure Rising 4.8/5.0 bar 

 

5.28 Fully close the simulated demand. 
 

5.29 Slowly open the liquid supply and 1 cylinder 
valve on each bank. 

 

5.30 Press the reset button on the system condition 

panel. 
 

5.31 The system condition panel should illuminate as 
follows: - 

 

Power On 

Normal 
 

5.32 Slowly open all cylinder valves on both banks. 

5.33 Finally open the isolation valve to the pipeline 
system and purge as per HTM2022. 

 

Positioning of 3 Way Valve Handles For Pressure 
Regulators 

 

 

Normal Operating Position. 
 

Both Handles In Down Position. 
Both Regulators On Line. 
Both Handles Facing Left. 
Left Hand Regulator On Line. 
Right Hand Regulator Off Line. 
Both Handles Facing Right. 
Right Hand Regulator On Line. 
Left Hand Regulator Off Line. 
SOT LMCS System Schematic 

 

 

6.1. Empty Cylinder Change 
Procedure 

IMPORTANT NOTE…Ensure handles of both 3 
way valves are ALWAYS  in the same direction. 



Manifold Control Systems - Single Oxygen Tank (SOT) LMCS 

13 2003033.10 

 

 

 

 

6.2. Safety 
 

 

6.2.1. No smoking or naked lights. 
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6.2.2. Adopt a correct and safe method for transport 
of full and empty cylinders. 

 

6.3. Cylinder Removal 

6.3.1. Identify the empty bank of cylinders and close 
all cylinder valves. 

 

6.3.2. Disconnect tailpipes from the cylinders by 
unscrewing handwheel on pin-indexed yoke or un- 
screwing nut on other gas specific connection. If there is 
a support lever or ‘flats’ protruding from the nipple, use 
this to lever against the nut, and help avoid bending the 
tailpipe. 

 

6.3.3. Remove the empty cylinders and replace with 
full ones. 

 

6.3.4. Re-connect the tailpipes to the cylinders in the 
appropriate manner i.e. with reverse of 6.2.2. 

 

6.3.5. Open all cylinder valves slowly. 
 

6.2.6. When all valves are open, press the reset button 
on the system condition panel, which will cancel the 
alarm and return it to the normal condition. 

 

7.0. LMCS Component Removal and 
Replacement 

Note… Before any major removal/replacement, it is 
important that the Stand-by is checked for operation 
and is on standby before commencing work. 

 

 
 

Depressurise 

7.1.1. Check that there is sufficient gas left in the Tank 

that is not having maintenance carried out on it. 
 

7.1.2. Ensure this tank is feeding as duty. 
 

7.1.3. Open the LMCS housing front cover. 
 

7.1.4. Close the tank outlet fully on the side to be 
worked on. 

 

7.1.5. Close the ball valve inside the panel on the side 
to be worked on. 

 

7.1.6. Remove the electrical plug from the respective 
solenoid valve. 

 

7.1.7. Depressurise the side to be worked on. Check 
the Tank contents gauge for zero pressure. 

Pressurise 

7.1.8. Slowly open the tank on the side that has been 

worked upon. 
 

7.1.9. Check all applicable joints for leaks. 
 

7.1.10. Reconnect solenoid valve electrical plug. 
 

7.1.11. Open ball valve on bank worked upon and lock 
in the open position. 

 

7.1.12.  Purge system as per HTM2022/HTM02-01 

requirements. 
 

7.1.13. Depress reset button on panel to reset alarm 
conditions to normal. 

 

7.1.14. Close the main panel front cover and check for 
correct operation of the system. 

 

7.2. Mains Power Supply Board 

7.2.1. ISOLATE THE POWER SUPPLY by switching off 

the circuit breaker and attach a maintenance sign. 
 

7.2.2. Remove the screws retaining the power supply 
cover and remove the lid. 

 

7.2.3. Remove the mains and 12V d.c. terminal plug 
connections. 

 

7.2.4. Remove the PCB from the retaining clips. 
 

7.2.5. Replace with a new PCB and reconnect all the 

terminal plugs. 
 

7.2.6. Replace the lid and secure with screws. 
 

7.2.7. Turn on the power supply and test for correct 
operation. 

 

7.3. 12V d.c PCB/Light Board 

7.3.1. ISOLATE THE POWER SUPPLY by switching off 

the circuit breaker and attach maintenance sign. 
 

7.3.2. Open the control panel to gain access to the 
light board. 

 

7.3.3. Disconnect the plug in at back of the PCB. 
 

7.3.4. Unscrew the 5 screws retaining the PCB, using a 

stubby screwdriver. 
 

7.3.5. Remove the old PCB and replace with a new 
one (if only an LED needs replacing, pull it out and re- 
place it with a new one). 

 

7.3.6. Locate all 5 screws and gently tighten. 

7.1. Pressurisation and 
Depressurisation of the System 
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7.5. Changeover Pressure Switch 

 

 

7.3.7. Connect the plug in the back of the PCB. 
 

7.3.8. Ensure any jumpers are set correctly. 
 

7.3.9.    Turn on the power supply and check for correct 

alignment of LED’s. 
 

7.4. Line Pressure Switch 

7.4.1. Open the control panel to gain access to the 
pressure switch. 

 

7.4.2. Undo the cover of the line pressure switch and 
remove the cover. 

 

7.4.3. Unplug the electrical connector, which attaches 

to the PCB. 
 

7.4.4. Undo the pressure switch with a spanner on the 
adaptor. 

 

7.4.5. Take the new switch and remove both the cover 

and the terminal block on the PCB (if fitted). 
 

7.4.6. Screw the body of the new switch into position 
and tighten. 

 

7.4.7. Undo wires from terminal block; push the cable 
through the new cover and refit terminal block. Ensure 
the terminal block is in the correct orientation. 

 

7.4.8.    Affix new cover onto new switch body. 
 

Note…Do not fit old cover onto new switch body, as the 
serial numbers will be different. 

 

7.4.9. Check all applicable joints for leaks. 
 

7.4.10. Close the control units cover and check for cor- 
rect operation of system. 

 

 

 

7.5.1. Carry out steps 5.1.1 to 5.1.7 inclusive. 
 

7.5.2. Unsolder the wires or disconnect the weather 
proof plug connected to the switch to be changed. 

 

7.5.3. Undo switch and replace with the adaptor from 
your LMCS test kit. And connect the kit to it. 

 

7.5.4. Connect the new switch onto the test kit. 
Tighten into position. 

 

7.5.5. Close valve on test kit. 
 

7.5.6. Open the tank outlet on that side. 
 

7.5.7. Purge the kit valve slightly and close. 

7.5.8. Check the pressure switch is set to either 10 bar 
or 8.5 bar accordingly. 

 

7.5.9. Using a multi-meter, on the two outermost 
terminals, check the set point of the pressure switch. 
Set to 10 bar or 8.5 bar, closing on falling pressure. Ad- 
just the brass thumbscrew as required. 

 

7.5.10. Close the tank outlet valve and depressurise 
that side. 

 

7.5.11.  Remove the test kit and fit the new pressure 

switch onto the port. 
 

7.5.12. Solder the wires onto the pressure switch outer- 
most (NC) contacts or connect the plug. 

 

7.5.13.  Carry out steps 5.1.8 to 5.1.14 inclusive. 
 

7.6. Solenoid valve 

7.6.1. Carry out steps 5.1.1 to 5.1.7 inclusive. 
 

7.6.2. Locate solenoid valve and undo union nuts on 
either side. 

 

7.6.3. Remove the solenoid valve assembly from the 
control panel. 

 

7.6.4. Remove the two adaptors and bonded seals 
from the old valve and fit to the new one. Ensure the 
correct adaptors are fitted into the correct ports. 

 

7.6.5. Fit the new solenoid valve in place ensuring that 

the direction arrow points in the gas flow direction. 
 

7.6.6. Carry out steps 5.1.8 to 5.1.14 inclusive. 
 

7.7. 2nd Stage Regulator 

7.7.1. Carry out steps 5.1.1 to 5.1.7 inclusive. 
 

7.7.2. Isolate the regulator to be worked on using the 
neighbouring 2 way valves. 

 

7.7.3. Undo the 2 unions on either side of the 2nd 
stage regulator. 

 

7.7.4. Remove the regulator. 
 

7.7.5. Take the new 2nd stage regulator, identify the 
inlet, ensure the regulator is fitted in the correct direc- 
tion, ensure ‘O’ ring seals are in place and slide it into 
position. 

 

7.7.6. Fix regulator into position using the unions 
 

7.7.7. Return the 2 way valve handles to the normal 
working condition. 
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7.9. Line Pressure Gauge 

 

7.7.8.    Carry out steps 5.1.8 to 5.1.14 inclusive. 
 

7.7.9. Set pressure on regulator by turning the adjust- 
ment handle (clockwise to increase the pressure if look- 
ing from below) 

 
7.9.6. Re-pressurise to the gauge using the 3 way 
valve. 

 

7.9.7. Check all applicable joints for leaks. 

 

  
7.8.1. Carry out steps 5.1.1 to 5.1.7 inclusive. 

 

7.8.2. Locate the correct tank pressure gauge and 
drain line to the gauge using the 3 way valve. Undo tub- 
ing nut connecting tubing to the bottom of the gauge. 

 

Note. Use 2 spanners. DO NOT hold casing whilst undo- 
ing as this can twist the internal parts. 

 

7.8.3. Pull tube away from adaptor being careful not 

to kink the tube. 
 

7.8.4. Remove old gauge by undoing screws found in 

the gauge bezel. 
 

7.8.5. Fit new gauge in position ensuring correct 

orientation. 
 

7.8.6. Re-attach copper tube to the bottom the new 

gauge. 
 

Note. Use 2 spanners. DO NOT hold casing whilst undo- 
ing as this can twist the internal parts. 

 

7.8.7. Re-pressurise to the gauge using the 3 way 

valve. 
 

7.8.8. Carry out steps 5.1.8 to 5.1.14 inclusive. 

 

 

 

7.9.1. Locate the line pressure gauge and drain line to 
the gauge using the 3 way valve. Undo tubing nut 
connecting tubing to the bottom of the gauge. (Use 2 
spanners. 

 

Note. Use 2 spanners. DO NOT hold casing whilst undo- 
ing as this can twist the internal parts. 

 

7.9.2. Pull tube away from adaptor being careful not 

to kink the tube. 
 

7.9.3. Remove old gauge by undoing screws found in 
the gauge bezel. 

 

7.9.4. Fit new gauge in position ensuring correct 
orientation. 

 

7.9.5. Re-attach copper tube to the bottom of the new 
gauge. 

 

Note. Use 2 spanners. DO NOT hold casing whilst undo- 

ing as this can twist the internal parts. 

7.8. Tank Pressure Gauge 8.0. LMCS Routine Maintenance 
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8.1. Quarterly 

Test and check that the panel functions correctly, 
that all working components function, as they 
should and that the indicating panel displays the 
correct warnings. Adjust settings as necessary by 
following the proce- dures detailed in the 
commissioning and replacement component 
section. 

 

If the panel is not changing over, as it should be, 
check the settings of all regulators and pressure 
switches. 

 

8.2. 60 Months 

Replace all pressure relief valves (to be carried out 
ev- ery 60 months after installation). Or as per the 
hospital requirements whichever is the soonest. 
(Relief Valves should not be tested on site). 

 

8.3. As required 

Relief valves, non-return valves, regulators, 
pressure switches solenoid valves, seals etc. 

 

For spare parts of service ring: - 
 

UK Head Office 
 

BeaconMedae
s Telford 
Crescent, 
Staveley, 
Derbyshire. 
S43 3PF 

 

Tel: +44 (0) 1246 474242 
Fax: +44 (0) 1246 472982 
www.beaconmedaes.com 

Email: gbn.info@beaconmedaes.com 

http://www.beaconmedaes.com/
mailto:gbn.info@beaconmedaes.com
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8.3. Service Schedule 
 

 
On 

Install 

After 
Liquid 
Refill 

 

Weekly 
Quar- 
terly 

 

Yearly 

 

2 Yearly 

 

3 Yearly 

 

4 Yearly 

 

5 Yearly 

Ensure Before Start Up  

Suitable Position          

Adequate Ventilation         

Suitable Protection         

Sufficient Access         

 

Check - Change/adjust If 
Necerssary 

 

Line Regulator Seats          

Pressure Gauge Readings         

Pressure Switch Setpoints         

Panel Operation & Alarm 

Conditions 


  
     

Alarm Conditions Normal         

Joints For Leaks         

Terminal Unit Operation          

 

Replace  

Relief Valves         

Solenoid Valves         

Line Regulator Seats         

Terminal Unit Check Valve          

Regulators*         

 

Person(s) Responsible (1) (2) (3) 

(1) Installation Engineers To Complete 
(2) Customers To Complete 

(3) Service Engineers To Complete As Part Of PPM Contract 

* Manufacturers Recommendation Only - On some sites mandatory (check local requirements) 
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9.1. Modular Manifold Recommended 
Spares List 

9.2. SOT LMCS Recommended 
Spares List 

 
 

Part 

Number 

 

LMCS 

Description 

Qty. req’d/No. 

of panels 

1-5 6+ 

1822236 
‘O' ring seal (outlet from 

modular manifold) 
4 4 

1826732 
Oxygen tailpipe (PI to M20 

x 2) 
10 20 

2000153 
3/8” BSP plug c/w bonded 

seal 
2 2 

2000288 
Oxygen non-return valve 

cap kit 
10 20 

2000239 
‘O’ ring seal for non-return 

valve cap kit 
10 20 

2000288 
Header Non-Return Valve 

Kit, O2 
1(2) per Cylin- 

der 

2000289 
Header Non-Return Valve 

Kit, N2O 
1(2) per Cylin- 

der 

2000290 
Header Non-Return Valve 

Kit, O2/N2O 
1(2) per Cylin- 

der 

2000291 
Header Non-Return Valve 

Kit, AIR 
1(2) per Cylin- 

der 

2000292 
Header Non-Return Valve 

Kit, N2 
1(2) per Cylin- 

der 

2005625 
Header Non-Return Valve 

Kit, CO2 
1(2) per Cylin- 

der 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Part 

Number 

 

SOT LMCS 

Description 

Qty. req’d/No. 

of panels 

1-5 6+ 

1824912 1/4" bonded seal 6 12 

1824977 3/8" bonded seal 4 8 

1825637 1/2" bonded seal 5 10 

1825638 3/4" bonded seal 2 4 

1825800 ½” ball valve As req. 
As 

req. 

1828589 Mains power supply PCB 1 1 

2000119 Inlet/filter connection 1 2 

2005385 1st stage regulator 2 4 

SPL5181 2nd stage regulator 2 4 

2000122 
2nd stage pressure relief 

valve 
1 1 

2000128 2nd stage Ball Valve 1 1 

2000131 
Pipeline pressure switch 

high/low 
1 2 

2000134 
¼” – small bore pipe adap- 

tor – Male 
1 2 

2000152 
O' ring seal (1" BSP flat face 

connectors) 
4 8 

2000174 Pipeline pressure gauge 1 2 

2000179 
O' ring seal (3/4" BSP flat 

face connectors) 
6 12 

2000194 
O' ring seal (second stage 

interconnection) 
4 8 

2002171 Display PCB 12V d.c. 1 1 

2002174 
Liquid feed pressure switch 

(10 Bar falling) 
1 2 

2002179 ½” swing check valve 25 Bar 1 1 

2002185 
Cylinder pressure gauge 

(300 Bar) 
1 2 

2002189 ½” 3 way ball valve As req. 
As 

req. 

2002282 
Cylinder pressure switch 

(8.5 Bar falling) 
2 4 

2002340 
Liquid Feed inlet Filter/ 

Strainer 
As req. 

As 
req. 

2002949 Solenoid valve 25 Bar 1 2 

2005384 
1st Stage Pressure Relief 

Valve 
1 1 
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10.0. Troubleshooting 
 

Symptom 
Possible 

Cause 
Action 

 
Relief valve 

blowing 

High 
pressure 

caused by 
creeping 
regulator 

Isolate sections of the 
panel to identify the faulty 
regulator (Do not isolate 

supply from hospital) 
Change regulator. 

 

 

 

 

 
 

Both running 
lights on at 

the same time 
repeated In- 
termittently 

 
Low line 
pressure 

(This opens 
both 

solenoid 
valves & 
running 
lights) 

 

Panel has 
failed change 
supply to re- 
serve bank 

 

PCB Failed 

Check status of all 3 sup- 
plies for pressure and 

level. If pressure from the 
liquid supply is below 10 

bar check alarm conditions 
for re-fill liquid and re-fill 
immediate. If neither are 

indicating check telemetry 
signal to panel and check 

liquid low pressure switch. 
Check all terminal connec- 

tions for faulty wiring. 
 

The PCB might have failed 
to changeover. Once supply 
is established run through 
commissioning procedure 

to check operation 

 

 

 
Both running 
lights on at 

the same time 
+ low pres- 
sure fault 

 
 

Low line 
pressure 

(This opens 
both 

solenoid 
valves & 
running 
lights) 

Assuming the hospital has 
not exceeded the flow rate. 
Check the outlet pressure 

on the gauge and indepen- 
dently via the test point. 
Adjust the second stage 
regulators as necessary. 

 

If line pressure is ok. Check 
high/low line pressure 

switch calibration. Reset as 
necessary 

 

 

 

 

Display panel 
dead. I.e. no 

LED’s lit 

 

 

 

 

No Power 

supply 
 

Fuse Blown 

Check 12Vdc from 
transformer. 

 

Check 230Vac supply to 
transformer. 

 

Check fuse in hospital sup- 
ply and replace as neces- 

sary 
 

Check fuse on 
transformer and replace as 

necessary 

 

 

 

 

 
 

Cylinder 
pressure 

gauge reading 
too high when 
changing over 

 

 

 

 

Gauge out of 
calibration 

 

Changeover 
pressure 
switch set 

point 
incorrect 

Depressurise bank as pre 
section 7. 

 

Remove changeover pres- 
sure switch, fit test kit and 
fit pressure switch to test 

kit. 
 

Pressurise bank. Operate 
kit and check settings of 

pressure switch and regula- 
tor as per section 7. Adjust 

as necessary. 
 

If settings are OK and 
gauge is out of calibration 
beyond EN837-1 replace 

gauge. 

 



 

 

  

 
Tel: +44 (0) 1246 474242 

www.beaconmedaes.com 
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