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1.0. SYSTEM DESCRIPTION  
 
1.1. GENERAL DESCRIPTION 
 

GENERALITIES: 
 
The following systems described were installed for fire - fighting protection of 
areas which have electrical apparatus and/or live wires, by means of high 
pressure type argon systems. 

 The protected areas are: 
 

- TO POWER & LIGHT CENTER 
- TO MAIN CONTROL ROOM 
- TO CABLE ROOM 
- TO CABINETS ROOM 
- TO BATTERY ROOM 
- TO L.V. PANEL AREA 
- TO M.V. SWITCHGEARS AREA 

 
The system, of the fixed type, is made up of piping normally empty, connected 
to a set of argon storage cylinders. 
Nozzles of the open type, distributed and orientated in accordance with the 
applicable standards installed onto the piping, release the gas within the 
protected area to contain and extinguish the fire. 
The intervention of the system is activated: Automatically by means of  the fire 
detection system which will power up the electric controls located on the pilot 
cylinder and directional valve, and/or manually, on site, by means of suitable 
handle controls acting exclusively on the pilot cylinder of the argon storage set 
and directional valve. 
The intervention of the pilot cylinder will control the opening of all other slave 
cylinders. 
The release of gas will activate, by means of a pressure switch, the alarm 
signals, which will then be displayed as the intervention on the control panel. 

 
 

GENERAL NOTES REGARDING ARGON:  
 
The fire fighting system supplied by Sanco S.p.A. - Galliate (No), uses Argon 
as extinguishing agent. Argon is a rare totally inert gas, odourless, flavourless, 
colourless. It is part of the earth’s atmosphere (air) in a percentage of 0.93, it 
is not toxic and therefore it does not causes damages to the human body, it is 
dielectric (minor electric conductivity) and it is heavier than air. 
The extraction is done dividing the gases composing air by means of 
condensation and distillation, by virtue of the different boiling points. 
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The air is compressed at 6 bar and cooled at –180° C, so we can divide 
oxygen and nitrogen in fluid condition, respectively at –183° C (O2)  and –196° 
C (N2) and keep them liquid in suitable cylinders at 200 bars. 
By means of a compressor 40000 m³/h capacity we obtain 1860 m³ Argon and 
some minor gases (Neon 3.6 m³, Elio 1.0 m³, ecc.). 
The Argon at –122° C (breaking point) is in a completely gaseous form.  
The Argon is used to extinguish fired of different nature, it is suitable for liquid 
or solid combustibles fires. 
It is suitable for the protection of volumes in compartment rooms and not for 
the local protection in open zones, except local protections in side a controlled 
volume. 
The advantage to use it as extinguishing agent in gaseous phase is that during 
the discharge there is no evaporation and during the adiabatic expansion we 
have a minimum cooling of the protected zone. 
In this way the thermal shock due to the cold is completely eliminated and the 
particularly delicate equipment, such as control panels, calculators, etc., are 
preserved. 
Moreover there is no condensation production, which together with the 
combustion products could cause damages to the electrical and electronic 
systems; actually even in extreme utilisation conditions it is never in solid 
phase. 
It is very important to highlight that the most important characteristic is the 
extreme compatibility of the gas with the environment and man. 
Actually Argon is not dangerous for human being as it is completely non-toxic 
and without secondary actions for the metabolic process of human body. 
When used as an extinguishing agent, the possible risk for man is the oxygen 
reduction in the discharge interested area and the toxic gas inhalations of toxic 
gases or decomposition products of the combustion or the reactions due to 
fear or shock. 
In any case each project foresees always an Argon concentration suitable for 
the fire extinction maintaining  an minimum oxygen concentration which 
guarantees, in case of man presence, the vital functions without causing 
physical damages. 
The discharge does not produce fog effect, nor any deposit of substances 
which could make necessary the “washing” of the room as it is in case of 
chemical extinguishing agents. 
The only requirement, at the end of the extinction, is to ventilate the room in 
order to restore the original oxygen conditions (20,90%/V). 
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ARGON  STORAGE UNIT:  
 
The fire is extinguished by means of a discharge of a certain quantity of Argon 
in the protected zones; the gas is stored in cylinders located in safe position, 
on a suitable rack 
The quantity is calculated as per the particular project requirements. 
Each cylinder is provided with a special valve having quick opening. 
Each cylinder is provided with a pressure gauge complete with low pressure 
contact for the cumulative remote signalling, suitable to signal that the gas 
pressure in the cylinder is less 10% of its nominal charge. 
The argon is charged in the cylinders at 200 bar pressure at 20°C, with a filling 
capacity of 80 lt. 
The cylinders are built in a special steel and tested as per the Italian rules in 
force, they have to be tested every 10 years. 
 
All the cylinders are connected to the manifold by means of flexible pipes, each 
connection is provided with suitable check valves. 

 
 

DISTRIBUTION NETWORK:  
 
The distribution network is made of carbon steel hot dip galvanised pipes 
thickness suitable for discharge gas pressure, connected between each other 
by means of a forged steel fitting. 
The nozzles, are provided with a hole suitably dimensioned and they are 
installed on the piping in suitable positions. 
The number of the nozzles and their position, are determined on the bases of 
the type of protection, of the discharge timing and of the zone/equipment 
characteristic. 

 
SYSTEM OPERATION: 
 
In case of fire inside the protected area, the detection system will cause, after 
30’’ delay, by means of the activation of the solenoids of the electric actuators 
located on the pilot cylinders dedicated to the protected zone, the openings of 
the valves of the same cylinders. 
Part of the gas, by means of the pneumatic circuit of the check valve, will 
pressurise the pneumatic pistons; these ones, by means of their levers pull the 
opening control bars of all the interested slave cylinders. 
At the same time, there is the activation of directional solenoid valves of the 
protected areas and part of gas through the pneumatic circuit (flexible hoses) 
pressurises the piston and allows the opening of the directional valve 
corresponding to the zone that will be protect. 
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To signal the intervention of the system, on the discharge pipe of each single 
zone is positioned a pressure switch with manual rearm, connected to the 
control panel. 
In case of fault of control panel, the fire fighting protection can be manually 
actuated locally, by mean on solenoid valves manual controls for the direction 
valves opening and manual release boxes for the pilot cylinders opening 
following operation described on the “Manual release procedure” sign located 
near the argon rack. 
 
WARNING: Before actuate the manual control intervention devices, be sure 
that nobody is in the protected zone or it the nearby or communicant zones. 
 
 
PROJECT INFORMATION 

 
Both the technical and the project information relevant to the protected areas 
are listed below. 
 

- POWER & LIGHT CENTER  
 

 - Reference rules  NFPA 2001 
 - Protected volume Ambient = 607.87 m³ 

- Design concentration  41.9%  
- Argon quantity supplied 622.6 Kg  
- Cylinders supplied N° 22 - 80 liters capacity 

 - Filling  28.3 Kg / Cylinder at 200 bar 
 - Quantity of the Argon Nozzles  See Doc. SA-013524-007 

 - Calculated Discharge Time  ~ 1 Minutes  
 
- MAIN CONTROL ROOM 

 
 - Reference rules  NFPA 2001 
 - Protected volume Ambient =  365 m³ 

- Design concentration  41.9% 
- Argon quantity supplied 1358.4 Kg  
- Cylinders supplied N° 48 - 80 liters capacity 

 - Filling  28.3 Kg / Cylinder at 200 bar 
 - Quantity of the Argon Nozzles  See Doc. SA-013524-007 

 - Calculated Discharge Time  ~ 1 Minutes  
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- MAIN CONTROL ROOM 

 
 - Reference rules  NFPA 2001 
 - Protected volume False ceiling =  63 m³ 

- Design concentration  41.9% 
- Argon quantity supplied 84.9 Kg  
- Cylinders supplied N° 3 - 80 liters capacity 

 - Filling  28.3 Kg / Cylinder at 200 bar 
 - Quantity of the Argon Nozzles  See Doc. SA-013524-007 

 - Calculated Discharge Time  ~ 1 Minutes  
 
 
- CABLE ROOM 

 
 - Reference rules  NFPA 2001 
 - Protected volume Ambient = 690.07 m³ 

- Design concentration  41.9%  
- Argon quantity supplied 707.5 Kg  
- Cylinders supplied N° 25 - 80 liters capacity 

 - Filling  28.3 Kg / Cylinder at 200 bar 
 - Quantity of the Argon Nozzles  See Doc. SA-013524-007 

 - Calculated Discharge Time  ~ 1 Minutes  
 
 
- CABINETS ROOM 

 
 - Reference rules  NFPA 2001 
 - Protected volume Ambient = 310 m³ 

- Design concentration  41.9%  
- Argon quantity supplied 1358.4 Kg  
- Cylinders supplied N° 48 - 80 liters capacity 

 - Filling  28.3 Kg / Cylinder at 200 bar 
 - Quantity of the Argon Nozzles  See Doc. SA-013524-007 

 - Calculated Discharge Time  ~ 1 Minutes  
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- CABINETS ROOM 

 
 - Reference rules  NFPA 2001 
 - Protected volume False ceiling = 30.61 m³ 

- Design concentration  41.9%  
- Argon quantity supplied 56.6 Kg  
- Cylinders supplied N° 2 - 80 liters capacity 

 - Filling  28.3 Kg / Cylinder at 200 bar 
 - Quantity of the Argon Nozzles  See Doc. SA-013524-007 

 - Calculated Discharge Time  ~ 1 Minutes  
 
- BATTERY ROOM 

 
 - Reference rules  NFPA 2001 
 - Protected volume Ambient = 96.04 m³ 

- Design concentration  41.9%  
- Argon quantity supplied 113.2 Kg  
- Cylinders supplied N° 4 - 80 liters capacity 

 - Filling  28.3 Kg / Cylinder at 200 bar 
 - Quantity of the Argon Nozzles  See Doc. SA-013524-007 

 - Calculated Discharge Time  ~ 1 Minutes  
 

 
- L.V. PANEL AREA 

 
 - Reference rules  NFPA 2001 
 - Protected volume Ambient = 914.82 m³ 

- Design concentration  41.9%  
- Argon quantity supplied 933.9 Kg  
- Cylinders supplied N° 33 - 80 liters capacity 

 - Filling  28.3 Kg / Cylinder at 200 bar 
 - Quantity of the Argon Nozzles  See Doc. SA-013524-007 

 - Calculated Discharge Time  ~ 1 Minutes  
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- M.V. SWITCHGEARS 

 
 - Reference rules  NFPA 2001 
 - Protected volume Ambient = 889.1 m³ 

- Design concentration  41.9%  
- Argon quantity supplied 905.6 Kg  
- Cylinders supplied N° 32 - 80 liters capacity 

 - Filling  28.3 Kg / Cylinder at 200 bar 
 - Quantity of the Argon Nozzles  See Doc. SA-013524-007 

 - Calculated Discharge Time  ~ 1 Minutes  
 

 
 

EXPLANATORY DOCUMENTS 
 

SCHEMATIC DIAGRAMS: They show the main components of the Argon 
systems and their operative conditions. 
The above mentioned documents are included in the engineering supplied 
together with the system. 
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1.2 SYSTEM COMPONENTS 
 

Systems are made up of the following components: 
 
Argon Skid:  
• Argon cylinders  
• Suspension device 
• Pressure gauge with low pressure contact for monitoring cylinder gas loss 
• Manual release box 
• Pneumatic piston  
• Argon discharging valve (pilot & slave) 
• Argon discharge flexible hose 
• Argon check valve  
• Argon valve control lever  
• Argon cylinder support 

 
Argon manifold: 
• Interception valves 2½” with pneumatic piston and limit switch. 
• Interception valves 2” with pneumatic piston and limit switch. 
• Interception valves 1½” with pneumatic piston and limit switch. 
• Directional solenoid valves ¼” 
• Emergency manual ball valves ½”  
• Pressure switches manual re-setting 

 
Argon Distribution network 
• Argon discharge nozzles 
 
In order to have further information  about  the components, please refer to  
system data-sheet collection supplied with the project documents (Doc. N° SA-
013524-014). 
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2.0. SYSTEM OPERATIONS 
 
2.1 START-UP PROCEDURES 

 
When the systems are completely assembled and tested, as indicate in the 
instruction manual, the following control operations must be executed: 
 
a) Argon skid, please check: 

- that the structures are properly fixed, one to the other and to the floor; 
- that the suspension devices are blocked within the relevant nuts and 

bolts; 
- the pneumatic circuits are properly connected and the fittings properly 

sealed; 
- the electric circuit are connected to the equipment and to the signalling 

and control system; 
- the safety pins are positioned in the valves. 

 
b) Directional valve manifold, please check: 

- the piping are completely assembled, connected and the supports are 
properly fixed on the structures and walls; 

- the pneumatic circuits are properly connected and the fittings properly 
sealed; 

- the electric circuit are connected to the equipment and to the signalling 
and control system; 
 

c) Distribution net, please check: 
- the piping are completely assembled, connected and the supports are 

properly fixed on the structures, walls and ceilings; 
- the Argon nozzles are installed. 

 
 

d) Protected area, please check: 
- all passages of the piping through walls and ceilings are well sealed; 

 
Now, the system is ready to be “started” 
 
Remark:  The start up of the Argon system can be effected only if the 

detection system (Not supplied) has been inspected and 
tested. 
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FINAL TESTS  
 
Proceed with the final test which do not with interfere with the Argon discharge 
but only the actuation of the automatic devices and the local and remote 
signal. 

 
Cylinders group: 
 
• With the pilot cylinder valve lever extensions disconnected from the same 

valve, test the electro-mechanical actuator with the actuation by means of 
electrical impulse controlled by the relevant control panel; 

 
• Set and rearm the electro-mechanical actuator without positioning the 

lever extensions; 
 

 
 

Argon manifold: 
 

• Actuate by means of the relevant internal piston the “system released” 
pressure switch (for this operation the pressure switch will be 
disconnected from their coupling). 

  
 
 
START-UP: to make the system working it is necessary to authorise the 
“AUTOMATIC” function in the control panel if available. At the end of all the 
above described operations, verify that the control panel is fully functioning 
and that it does not signal any fault or alarm condition. 
REMOVE ALL THE SAFETY PINS FROM THE CYLINDER VALVES 

 
 

THE SYSTEM IS NOW READY TO OPERATE 
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2.2. NORMAL OPERATIONS 
 

Once the system here described is working in accordance with all procedures 
described in the previous chapters and is kept in perfect condition always in 
accordance with the maintenance instructions described in the proper 
chapters of this manual, is in a position of operate in an independent way on 
condition that all required values concerning pressure and flow are respected.  
At the same time, also detection and control system must be on operating 
condition, as indicated in the relevant manual. 
Particular care must be taken as for new structures or storage conditions of 
the goods in the protected hazard do not imply the good working of the same, 
or modify the characteristics of the protected hazard, making the system not 
suitable. 

 
 
2.3 SHUT DOWN PROCEDURE 
 

WARNING: The system should be placed out of service only for repairs. The 
work to be done must be completed in a manner to minimise the time that the 
system must be out of service. All hazardous activities in the effected area 
shall be terminated until the system is placed back in service. Any system 
impairment shall be co-ordinated with the owner, local authority having 
jurisdiction and other related parties. Place a roving fire patrol in the area 
covered by the system until the system is back in service. 
Prior to turning off any valves or activating any alarms, notify local security 
guards and/or central alarm station (if used) so that a false alarm will not be 
signalled and result in a local fire department response. 
After the precautions indicated above and before any disassembly of the parts 
of the system, follow the instructions listed below: 

 
• Disconnect the pneumatic line which controls the pneumatic operators that 

open the cylinders from the discharge collector; 
• Disconnect the opening control levers of the valves mounted on the pilot 

cylinder; 
• Put, in the appropriate drills, the shear pins which are fixed to the valves 

body by a small wire rope inhibiting the function of the valve itself; 
• Put “SYSTEM OUT OF ORDER” warning notices into positions where they 

can be well noticed; 
 

REPAIRS: When necessary, owing to intervention or damages occurred, 
please execute repairs and mind to use same material as the original ones 
and following in this way the initial project. 
Any difference need to be approved in writing, by SANCO S.p.A. or by the 
local Authority having jurisdiction.  
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Repairs must be carried out in accordance with the “START-UP 
PROCEDURES” guidelines, including the TEST PROCEDURE described in 
the Erection Manual. 

 
 
 

RESTART: See Section 2.1 of this Manual “START-UP PROCEDURES” for 
all operations concerning the operative restoration of the system. At the end of 
those operations which have required the replacement of some parts, the 
components which are normally stored as spare parts and which have been 
used for repairs, should be replaced; the new components should be identical 
to those which have been used for repairs or of an equivalent type, authorised 
by the Manufacturer. 
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3.0. INSPECTION AND MAINTENANCE 
 

3.1 INSPECTION AND TEST 
 
It is imperative that the system must be inspected and tested on a regular 
basis. The following recommendations are minimum requirements, the 
frequency of the inspection may vary due, in function of the system operating 
condition, for example in case of particularly aggressive atmospheres. 
Prior to testing the equipment, notify appropriate personnel. 
All inspections and tests here below described, must be carries on by qualified 
personnel and results must be reported on a proper document with all 
eventual notes for repairs or removal of differences from original projects. 

 
INSPECTION TABLE 
The minimum inspection operations to carry out on the system, complete with 
a note which indicates the time scale with which these operations must be 
executed, are listed below. 
 

FREQUENCY PROCEDURE DESCRIPTION 
W M S A 

NOTES 

1. Check the electrical connections to the electro-
mechanical actuators, to the pressure switches and to the 
pressure gauge contacts. 

X    After every maintenance 
or intervention 

2. Check that the extensions levers of the Argon cyliders 
valves are properly installed. X    After every maintenance 

or intervention 
3. Check that the system has not suffered any damage 
and, if this is the case, repair them.  X   After every maintenance 

or intervention 

4. Check the expiry date of the Argon cylinder test.  X   
According to local 
regulation (ie: in Italy 
every 10 years) 

5. Check the “armed” or “rest” position of the electro-
mechanical actuators and pressure switches.  X     

6. Verify that the safety pins are removed from the 
cylinder valves. X    After every maintenance 

or intervention 
7. Check the pneumatic connections between the 
manifold and the pneumatic actuators. X    After every maintenance 

or intervention 
8. Check the correct assembling of the control bars, of 
the Argon valve opening and the good connection of the 
manual release boxes. 

X    After every maintenance 
or intervention 

9. Check that the nozzles are free for Argon diffusion.  X   After every intervention 
 
W = Weekly  S= Semestral M = Monthly A= Annual
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TEST TABLE 
The periodical tests which must be executed on the system and the expiry 
dates for the execution of these tests, are listed below. 

 
FREQUENCYPROCEDURE DESCRIPTION 
W M S A

NOTES 

1. Operate the electro-mechanical actuators (without 
causing the argon release), after removing the 
cylinders valves levers extensions, by  means of the 
control panel 

 X   After every maintenance 
or intervention 

2. Simulate the intervention of the pressure switches, by 
means of a bridge between its contacts or by pushing 
the internal piston. 

 X   After every maintenance 
or intervention 

 
W = Weekly  S= Semestral M = Monthly A= Annual
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3.2. MAINTENANCE 
 

Argon systems components, since they are not continuously in operation, 
have a low wear degree. 
Therefore a normal use and a preventive maintenance carried out as 
protection from corrosion and from possible mechanical damages which 
should be caused by accidental impacts allow the system to have lifelong 
reliability. 
Here below you will find the recommended maintenance operations and the 
relevant expiry dates on which the same must be effected. 

  
MAINTENANCE SCHEDULE 

 
FREQUENCYPROCEDURE DESCRIPTION 
W M S A

NOTES 

1. Flexible hoses: as soon as they show damage on 
their surfaces with aged or worn-out rubber coatings, 
they have to be replaced immediately. 

- - - - 
When it is necessary 
during inspection or after 
the intervention 

2. Painting touch-up: it is advised to touch-up all the 
points where the paint is damaged in order to avoid 
corrosion in every part of the system. 

- - - - When it is necessary 
during inspection 

3. Remove the nozzles and clean the drills. - - - - 
After every intervention 
or when it is necessary 
during inspection 

 
W = Weekly  S= Semestral M = Monthly A= Annual
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3.3. SYSTEM DISASSEMBLY AND RE-ASSEMBLY PROCEDURE 
 

When, in the case of maintenance operations or intervention on other system 
placed within the protected area, which recommend to take the equipment out 
operation or eventually its disassembly, it’s necessary to observe following 
indications: 
 
NOTIFY: before putting the system out of order, notify to the concerned Office, 
responsible for the safety, and other Units involved, in order to obtain the 
authorisation to execute all operations. 

 
OUT OF ORDER: operate as described in Chapter 2.3 of this manual, and in 
other ones eventually mentioned, included original manuals of the specials 
components. 
Make necessary operations, following instructions relative to different stages, 
which are described in this manual, included eventual check, or in other 
connected manuals. 
The operations must be executed by qualified personnel, equipped with 
specific equipment, who have received all information and has taken note of 
the contents of this manual and other applicable manuals of the system. 
 
IN SERVICE: operate as described in the Chapter 2.1 of this manual, and 
other connected manuals. 
Make necessary operations, following instructions relative to different stages, 
which are described in this manual, included the testing operation, or in other 
connected manuals. 
At the end, when the system will be perfectly operating, notify to the 
concerned Office, responsible for safety, and other Units involved, the end of 
works. 
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3.4 SYSTEM TROUBLE-SHOUTING INSTRUCTION 
 

Due to the fact that the Argon components do not function continuously, they 
manifest a low degree of wear. Therefore, with normal use and preventive 
maintenance carried out, protecting against corrosion and eventual 
mechanical damage caused by accidental impacts, the system should be 
reliable for a long time. 
 
PROBLEM TABLE 

 

PROBLEM POSSIBLE CAUSE CORRECTIVE ACTION 

1a. Electrical connection 
interrupted 

1a. Check the electrical 
connection between the 
panel and the device 

1. At the intervention control the 
electrical heads and 
directional solenoid valves  
does not operates 1b. The electrical supply valves 

are not correct 
1b. Check and correct 

2. Pressure gauge with electric 
contact. 

2a. Electrical connection 
interrupted 

2a. Check the electrical 
connection between the 
panel and the device 

3. The cylinder valve does not 
open on electro-mechanical 
actuator intervention 

3a. The extension lever of the 
cylinder valve is not properly 
installed 

3a. Install the lever    
       extension 

4. The discharge time is too 
long 

3a. The nozzle drills are partially 
closed 

3a. Remove the nozzles and 
clean the pipes and the drills. 
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4.0. INSTRUCTIONS FOR THE REFILLING OF THE CYLINDERS 
 
When, after an intervention discharge or for the restoration of the nominal charge of 
the extinguishing agent, it is necessary to refill the cylinders, proceed as follows: 
 
4.1 REMOVAL 
 

• Temporarily put the system out of order, acting on the control and signalling 
panel, according to the procedures described in the relevant manual 

• Verify that all precautions have been taken, in order to act in complete 
safety condition on the cylinders batteries, included the warning by means 
of a proper notice indicating ‘SYSTEM OUT OF ORDER’. 

• Disarm the emergency control systems, where existing and the 
electromechanical controls of the cylinders and on the release cabinet. 

• Draw off the valve lever from the cylinder valve. 
• Disconnect the discharge hose from the cylinder. 
• Disconnect the cylinder from the rack following backwards the indications 

contained in the chapter concerning the installation of the same. 
• Send the cylinder to the supplier for relevant recharging and checking, it will 

have to be sent complete with the relevant protections (cap, seal, etc.) 
 
 
4.2. RECHARGING 
 

• Carry out the weighing of the cylinder for the definition of the quantity 
necessary for the restoring of the discharge conditions. 

• Verify if it is a restoration, the seal of the valve by means of proper liquids or 
sprays for searching of little leakage. In case some leakage could be found 
out, completely discharge the cylinder, after having blocked it firmly and 
provide for maintenance or replacement of the valve with another of the 
same type. 

• Place the cylinder on a balance, fixing it and verifying its stability. 
• Connect the valve, outlet site, to the hose of the recharging system, 

provided with the shut-off and vent valves. 
• Steadily tighten the connections. 
• Open the cylinder valve, and verify that the shut-off and vent valves are 

closed. Verify the seals, if they works with cylinders partially charged. 
• Open the charging valve and transfer the extinguishing agent in the 

cylinder. When the desired suspension devices is reached, close the 
charging valves and the cylinder valve. Open the vent valve and verify that 
there are no leakage from the circuit. If it is necessary close again and 
verify the closing of the other valves 
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• Disconnect the hose from the cylinder and the same one from the balance. 
Take note of the date of the recharging on a proper register, included the 
possible maintenance carried out. Verify the seal of the valve and apply the 
transport seals and the proper protections 

 
 
4.3. REINSTALLATION 
 

• Place again the cylinder in its rack following the instructions indicated in the 
chapter for the installation. 

• Reset all the operative conditions in accordance with the indicated 
procedures and put the system in condition to work. 

 
 
4.4. LIST OF RECOMMENDED SPARE PARTS 

 
Spare parts list for 2 years operation and commissioning see SANCO Doc. 
N° SPLG3939/10. 

 
 
4.5. LIST OF RECOMMENDED TOOLS 
 

The system operation and maintenance does not require any equipment or 
device.  
A standard tester will be necessary to verify the electric connections. 
 
The test execution does not require any specific test, equipment or device. 
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5.0. REFERENCE DRAWING 
 
Some principal project documents, which have particular relevance to the use of the 
system, are listed below; so that reference to them concerning location and 
consultation, if required, are possible. Documents are not enclosed in this manual. 
 

 
- FIRE FIGHTING ARGON SYSTEM 

P&I DIAGRAM……………………………….Doc. N°SA-013524-001  
 

- FIRE FIGHTING ARGON SYSTEM 
ASSEMBLY DRAWING……………………..Doc. N°SA-013524-002 

 
- FIRE FIGHTING ARGON SYSTEM 

PIPING LAYOUT……...……………………..Doc. N°SA-013524-003 
 

- FIRE FIGHTING ARGON SYSTEM 
PIPING SKETCH……...……………………..Doc. N°SA-013524-004 

 
- FIRE FIGHTING ARGON SYSTEM 

BILL OF MATERIAL…………………..……..Doc. N°SA-013524-005 
 

- FIRE FIGHTING ARGON SYSTEM 
DATA SHEET……...…………………..……..Doc. N°SA-013524-006 
 

- FIRE DETECTION & ALARM SYSTEM (FACP) 
DIMENSIONAL DWG……………………...…Doc. N°SA-013524-010 

 
- FIRE DETECTION & ALARM SYSTEM (FACP) 

WIRING DIAGRAM………………………...…Doc. N°SA-013524-011 
 

- FIRE DETECTION & ALARM SYSTEM (FFCP) 
DIMENSIONAL DWG……………………...…Doc. N°SA-013524-012 

 
- FIRE DETECTION & ALARM SYSTEM (FFCP) 

WIRING DIAGRAM………………………...…Doc. N°SA-013524-013 
 

 
6.0. ANNEXES 

 
- SPARE PARTS FOR ARGON SYSTEM..………....Doc. N°SPL G3939/10 



CLIENTE
Client

DOC. N°

COMMESSA
Plant

DATA
Date REV. 0

TITOLO
Title

Item ID. TAG Data-sheet u.m. Quantity Notes
1.01
1.02 SA-006826-DS-A4 n. 2
1.03 SA-012865-DS-A4 n. 5
1.04 SA-013646-DS-A4 n. 2
1.05 SA-013719-DS-A4 n. 1
1.06 SA-013719-DS-A4 n. 1
1.07 / n. 1
1.08
1.09
1.10
1.11
1.12 SA-006826-DS-A4 n. 4
1.13 SA-012865-DS-A4 n. 1
1.14 PRESSURE GAUGE WITH SWITCH CONTACT SA-013646-DS-A4 n. 4
1.15 ELECTRIC ACTUATOR 24 Vdc IP54 FOR PILOT CYLINDER SA-013719-DS-A4 n. 2
1.16 ELECTRIC ACTUATOR 24 Vdc IP54 FOR PILOT DIRECTIONAL VALVES SA-013719-DS-A4 n. 2
1.17 FLEXIBLE HOSE / 5
1.18
1.19
1.20
1.21
1.22
1.23
1.24
1.25
1.26
1.27

SPL G3939/10

Sheet : 1 of 1

IRASCO S.r.l.
G3939/10  Arfa-Ghadir
SPARE PARTS FOR ARGON SYSTEM

SANCO S.p.A.

Fire Protection and Safety Technology

VIA RAVIZZA 13/A

28066 GALLIATE (NO) ITALY

Description
COMMISSIONING SPARE PARTS 
PRESSURE SWITCH PSH
NOZZLE Ø½"

PRESSURE SWITCH PSH

PRESSURE GAUGE WITH SWITCH CONTACT
ELECTRIC ACTUATOR 24 Vdc IP54 FOR PILOT CYLINDER
ELECTRIC ACTUATOR 24 Vdc IP54 FOR PILOT DIRECTIONAL VALVES
FLEXIBLE HOSE

31/08/2010

NOZZLE Ø½"

2 YEARS SPARES PARTS
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1.0 PURPOSE 
 

This manual has the scope to give the contractor or user all the information 
necessary for the installation, preliminary and final verification, before the 
start-up of the system or of the special equipment supplied. 
 

 
 
2.0 INTRODUCTION 
 

The manual describes in different chapters, starting from the summary 
description of assimilable systems, the operations to be carried out, the 
controls and tests necessary for the perfect working of the system. 

 
 
 
3.0 SYSTEM DESCRIPTION 
 

In principle all the systems are composed of a storage unit for the 
extinguishing agent, of a control unit for the automatic and/or manual 
intervention, of a piping distribution net on which the nozzles of the 
extinguishing agent are installed. 
In particular the systems and protected zones/equipments are: 
 

- TO POWER & LIGHT CENTER 
- TO MAIN CONTROL ROOM 
- TO CABLE ROOM 
- TO CABINETS ROOM 
- TO BATTERY ROOM 
- TO L.V. PANEL AREA 
- TO M.V. SWITCHGEARS AREA 
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4.0 STORAGE REQUIREMENTS 
 

All materials necessary to carry out the installation are dispatched in suitable 
packages in accordance with the Purchaser specifications. 
Ordinary mechanical materials, loose components concerning pipes, supports 
and prefabricated pipes are usually contained in crates or wooden cases. 
 
Special mechanical materials and ordinary electric ones, or particular 
equipment are usually contained in wooden cases, and inside its original 
package: cardboard boxes or little light wooden cases. 

 
Special electric material is normally contained in wooden cases, inside are 
barrier sacks together with salts against dampness, in its original packages: 
cardboard boxes or little light wooden cases. 
 
During the whole transport and storage phase, the integrity of the material will 
have to be preserved by examining the packages. The packages should not 
be damaged so as to avoid damages of the goods themselves. 
A regular maintenance must be carried out, particularly as for packages 
containing electric materials which need for example a replacement of salts, 
and so on, according to specific instructions. 
 
All materials, except for pipes and steel drawn products, will have to be 
stocked in airy storehouses contained in their own original packages, till 
installation is carried out. 
Electric panels and electric / electronic components will have to be stocked in 
storehouses at an internal temperature not above a maximum of +45°C and 
not below a minimum of -16°C. 
 
Cylinders for gas storage, complete with protection caps, must be stored in 
covered and airy rooms, with an ambient temperature not higher than +50°C 
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5.0 INSTALLATION PROCEDURE 
 

5.1. REFERENCE DOCUMENTS 
 
The technical documentation necessary for the erection of the system is listed 
in the “Engineering plan”, of the job. 
 
Each planned system is complete of layout, construction details and data 
relevant to the main components. 

 
The specific document are listed below: 

 
- FIRE FIGHTING ARGON SYSTEM 
 P&I DIAGRAM……………………………….Doc. N°SA-013524-001  

 
- FIRE FIGHTING ARGON SYSTEM 

 ASSEMBLY DRAWING……………………..Doc. N°SA-013524-002 
 

- FIRE FIGHTING ARGON SYSTEM 
 PIPING LAYOUT……...……………………..Doc. N°SA-013524-003 
 

- FIRE FIGHTING ARGON SYSTEM 
 PIPING SKETCH……...……………………..Doc. N°SA-013524-004 
 

- FIRE FIGHTING ARGON SYSTEM 
 CALCULATION NOTE..……………………..Doc. N°SA-013524-007 
 

- FIRE FIGHTING ARGON SYSTEM 
 BILL OF MATERIAL…………………..……..Doc. N°SA-013524-005 
 

- FIRE FIGHTING ARGON SYSTEM 
 DATA SHEET……...…………………..……..Doc. N°SA-013524-006 
 

- FIRE DETECTION & ALARM SYSTEM (FACP) 
 DIMENSIONAL DWG……………………...…Doc. N°SA-013524-010 
 

- FIRE DETECTION & ALARM SYSTEM (FACP) 
 WIRING DIAGRAM………………………...…Doc. N°SA-013524-011 
 

- FIRE DETECTION & ALARM SYSTEM (FFCP) 
 DIMENSIONAL DWG……………………...…Doc. N°SA-013524-012 
 

- FIRE DETECTION & ALARM SYSTEM (FFCP) 
 WIRING DIAGRAM………………………...…Doc. N°SA-013524-013 
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5.2. COMPONENTS IDENTIFICATION 
 

The main components as cylinders, valves, instruments and prefabricated 
parts, are identified by item marks, in order to enable the purchaser to 
recognize each supplied parts. 
The item marks are reproduced both in the installation drawings and in the 
packing list. 
 
Please find hereunder reference and instructions for the components 
identification: 
 
a) Assembly drawings: 
 

They show the classification, given by the customer or, in default of this 
one, the classification given by Sanco to the different components. 
In the classification given by Sanco the references are: 

 
• Prefabricated pipes (Not Applicable): 

 
Item “XXX-01” where “XXX” is the progressive number of the drawings of 
Sanco and “01” is the progressive number of the prefabricated pipe. 
Such code is marked or written by an indelible felt pen on the same pipe. 
In some cases, the number of the relevant line is inserted between the 
drawing number and the pipe progressive number; i.e. “XXX-001-01”. 
The same one is not indicated on the pipe. 

 
• Supports: 

 
Item “Mx” or “xxx-S1” where “xxx” is the progressive number of the 
Sanco plan and “S1” is the progressive number of the housing; “A” 
identifies a housing of the “S1” series but with some dimensions different 
to others of the same type. 
On the component of the prefabricated housing plan, there is inscribed or 
written with an indelible pen, the item mentioned above. The other 
commercial components, interchangeable with other housings, are not 
itemised. They are supplied in groups according to their type and 
dimension. 
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b) Materials list: 
 

They show the item reference indicated on the assembly drawings, as 
per previous chapter “a”, of the different components. Each assembly 
drawing is complete of its own materials list, where the reference are 
repeated. 

 
 
c) Packing list: 
 

They show the item reference indicated on the drawings and materials 
list. The drawing showing the position of the component is also indicated 
on the packing list. 
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5.3. TOOLS 
 
Suitable for the installation of the system are all usual tools for electric or 
mechanical installations, such as: 

 
• All usual tools normally used by electricians 
• All usual tools normally used by plumbers 
• Tools for cut and preparation of the pipes up to 3” diameter 
• Tools for cut and threat of pipes up to 3” diameter 
• Suitable lifting systems 
• Stairs and scaffolds. 
 

All these equipment must be in accordance with all regulations in force and be 
in good condition. 

 
 

5.4. SAFETY RULES 
 
Safety rules to be observed during the assembling are those indicated by 
regulations in force and all further regulations prescribed by the purchaser or 
by the Authorities having jurisdiction. 

 
Staff:  Safety belts 
  Safety helmets  
  Glasses for welding and grinding 
  Safe gloves 
  Suitable clothes 
  Suitable and safe shoes 
 
Work tools: According to rules for mechanical and electromechanical tools. 
 
Generally: Circumscribe the working area with indications of “NO ENTRY” 

for unauthorized persons. 
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5.5. ASSEMBLING SEQUENCE 
 
According to the project drawings. Once identified and found the suitable 
material, carry out the assembling by following the chronological sequence of 
the main operations. 

 
 

CYLINDER UNIT 
 
 

a) Unit preassembled in open structures 
 

• Pick out the position of the structure in the project drawings, and then 
locate and fix it by means of expansion bolts. 

 
• Go on with the installation of cylinders, hooking them on to the 

suspension devices by means of suitable threaded cylinder support 
supplied with movable holders. 

 
• Connect hoses to the cylinders valves, fitting in gaskets both on 

cylinder side and manifold side, locking well by a fixed key and not by 
pincers. 

 
• Fit in valve cylinder levers extensions, with the exception of those  

relating to pilot cylinders. 
 
• Install the electric drive on pilot cylinders by means of suitable nuts 

with clamps. 
 
• Connect  the group to the detection and control system electrically,  

and it  will have to be and remain  in a defused position. 
 

b) Groups supplied not preassembled. (See doc. N° G3939-10-AS-001) 
 

• Pre-assemble the edges and the upper span by-means of the fixing 
nut. 

 
• Install the check valves and the check valves with lateral connection 

for pilot cylinders with gaskets and the hoses on the manifold and fix 
up the manifold on the structure by means of the “U”-bolt ø 2” 

 
Remarks:  All the threaded connections have to be garnished with 

sealing liquids (Teflon or similar). Teflon band are not 
admitted. 
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• Fix up the suspension device by means of the relevant pins and split 

pins. 
 
• Fix up the pneumatic release pistons by means suitable supports and 

screws. 
 
• Fix up the slides and relevant release bars together by means of the 

relevant supplied screws with distance piece. 
 
• Connect the release pistons to the check valve with lateral 

connection by means AISI 316. Tubing and special pressure fittings 
supplied. 

 
• Fix up the anti-oscillation by means suitable supports and screws. 
 
• At this point the structure in totally erected and you will be able to 

complete the installation as per point “a”. 
 
• Then, all the electric circuit connections of the different test and 

control devices must be realised following the indication of the 
relevant drawings and wiring diagram. 

 
 

c) Cylinders assembly 
 

Argon gas has a pressure equal to 200 bars at 20°C in the cylinders and 
consequently such cylinders must be handled with care; before moving 
them make sure that all the valve connections are duly closed, avoid 
knocks or accidental falls. 
Accidental gas discharge, from cylinders not fixed to the rack, is 
extremely dangerous. 

 
A) Before the installation make sure that the safety pin (1) is in the correct 
position 
B) Screw down on the cylinder, the cylinder support (2) c/w bars to be 
positioned on the balance 
C) Connect the cylinder valve (3) on the discharge hose (4) inserting the 
relevant gasket 
D) Lift the cylinder (5).  
E) Engage the rods (6) in the suspense balance (7) 
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PAY ATTENTION: 
The lever (8) of the valve (3) must be fixed on the same valve just when all 
the equipment has been assembled. 
 

 

 
 

F) Install the pressure gauges on the argon valves and carry out the 
electric connections for the low pressure remote signalling by means of the 
waterproof connection kit supplied in order to extend the pressure gauge 
cables. 

 
 
DISTRIBUTION NET 

 
Proceed in the following way:  

 
• Preparation of the non prefabricated pipes and supports including cleaning 

and execution of the protective coating according to specifications. 
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• Installation of necessary supports. 
 

• Installation of pipes and tightening of the connections and supporting 
components. 

 
• Installation of special equipment while taking into account the indications 

described in the Chapters 5.6 and 5.7 here below described for the 
execution of preliminary tests hampering the installation itself. 

 
• Connection to the feeding unit. 

 
Remarks: All the threaded connections must be complete with teflon liquid, 

other materials are not acceptable. 
 
 
ASSEMBLING TOLERANCES AND CONTROLS 
 
It is not necessary to carry out particular checks during the assembling works 
of the system or of the considered equipment. 
The dimensions indicated in the drawings will be considered with an average 
tolerance degree, as normally done in mechanical constructions executed for 
plumbers and carpenters works. 
Dimensions to be observed are mainly those ones concerning the positioning 
of supports and special components. 
Particular care will be taken for the erection of the nozzles and of the system 
instrument. 
 

 
5.6. FINAL OPERATIONS 

 
At the end of each erection work, the following operations will be carried out 
according to the different system sections. 

 
a) Cylinder units: 

 
In the event some cylinder units will be supplied with prefabricated 
components, non pre-assembled, a pneumatic test has to be carried out on 
the whole circuit, together with cylinder manifold connections, as described 
in the next chapter. 
N.B. Before this test, the pneumatic pressurized circuits of cylinder batteries 
control pistons must be disconnected. 
At the end, the pneumatic circuits must be brought back into use. 
The electric system of whole group will be submit to test operations together 
with ones relating to signaling and control system, described in the relevant 
manual. 
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b) Distribution net: 

 
• Carry out a pneumatic test on the whole circuit, by pressurizing with 

compressed air, in order to verify the tightness of the couplings and the 
integrity of the components. The test pressure will be about 3 Bar. The 
period of the test will be at least 10’. Longer periods will be expressly 
indicated on the project documents. 

• A test pressure decrease within 20% after 10’ will be acceptable. 
 

During the test possible leakage will be verified. They will have to be 
eliminated and the test will have to be repeated till the relevant result will be 
positive. 
The direction valves will have to be closed (as the direction valves manifold is 
tested in factory) and instead of the nozzles, some caps will be assembled. 
The verification can be carried out in different system section, in case the 
system is particularly extended or in case some particular considerations are 
necessary. 

 
• At the end of the pneumatic test, by removing all the caps, carry out the 

blowing of the piping by means of inlet of compressed air or nitrogen. 
The flow must have the direction from control unit to nozzles. 

 
Clean any obstructed connection, even if partially, before installing the nozzles 
(See Doc. SA-013524-007). 
 
At the end of the operation install the nozzles, taking care that all the couplings 
are tightened. 
 
 
c) Whole system: 

 
• Check that the installation is complete and that the nozzles and the 

special components have been correctly placed. 
 

• Issue test reports indicating that the final operations have been carried 
out. The documents should be complete with the registered data, the 
date and the name of the persons who took part in the operations. 
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5.7. FINAL CHECK 
 

a) Cylinders units : 
  

• Verify that the structures are well fixed both among them and to the floor,  
the counterweight of weighing devices are locked  between  the relevant 
nuts and lock nuts, the pneumatic circuits are connected and couplings  
well  closed. 

 
• Verify that all electric equipments are correctly connected, but that the 

relevant control panels are not energized. 
For all operations of test of the control and signaling circuits, refer to the 
relevant manuals. 

 
b) Distribution system 

 
• Verify that the pipes are completely assembled and connected and 

supports are well fixed on the structures, walls and ceilings; the 
discharge nozzles are correctly installed. 

  
c) Protected area :  
 

• Verify that all pipes passing through walls and ceilings are sealed; the 
existence of all warning intervention devices to evacuate the protected 
area. 

 
 

d) Whole system 
 

• Carry out the test operations as below described, in order to verify, where 
possible, the correct working of the equipment before the possible 
“START UP”. 

 
• In order to carry out the “OPERATING TESTS”, it will be necessary to 

complete the assembly of extension pilot cylinder levers and the removal 
of all safety pins of cylinder valves. 
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6.0 TEST PROCEDURE 
 

At the end of the control operations previously described, proceed with the 
hereunder listed test operations, which do not involve the gas discharge but 
only the activation of signaling and control devices. 

 
6.1. FUNCTIONAL TEST 
 
Carry out the functional test of the different components in order to make sure 
of their working, without causing the intervention of the extinguishing systems, 
connected to the different components or controlled by them. 
 

• Test the pressure switch pushing in the internal piston 
 

• Test the electromechanical actuators with lever extension of pilot cylinder 
valves disconnected from the same valves, in order to verify their 
activation by means of an electric impulse controlled by the relevant fire 
control panel. 

 
 

6.2. OPERATIONAL TEST 
 
Carry out the operational test of the systems in order to make sure that the 
project characteristics are observed, causing the intervention of the systems 
with the distribution of the extinguishing agent in the considered area, if 
possible. 
In particular: 

 
• Check of intervention of the electromechanical actuators 
• Check of intervention of the cylinder groups 
• Check of direction valves 
• Check of intervention of the alarm devices 
• Check of the intervention time, the degree of concentration of the 

extinguishing agent. 
 

The execution of the test must be entrusted to trained personnel, who are also 
provided with all necessary safety equipment. 
At the end of the test, a final test report has to be issued, signed by all persons 
representing the firm charged with the installation, the purchaser / final 
customer. 

 
On the report all data relevant to the test and possible remarks will have to be 
indicated. 
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7.0 OBSERVATION 
 

At the end of the test, a final test report has to be issued, signed by all persons 
representing the firm charged with the installation, the purchaser/final 
customer. 

 
On the report all data relevant to the test and possible remarks will have to be 
indicated. 

 
 
8.0 ANNEXES 
 

-     ARGON CYLINDER VALVE……...………………....Doc. N°SA-013727-DS-A4 
 
-     ARGON CYLINDERS SKID INSTALLATION DWG......Doc. N°G3939-AS-001 

 
 
REMARK. 
Please refer to system data sheet collection supplied with the project 
documents (Doc. N° SA-013524-006) and if necessary to the reference 
drawing listed in chapter 5.1 of this manual, in order to have further 
information about the assembly and identification components. 





















TECHNICAL DESIGN                                                  M I N I M A X
Argon HP System                                                      G m b H 
-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : POWER & LIGHT CEN.   Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
                                                                         (3.06)
 
Data of system and quantity flow 
 
 
Cylinder bank data 
-------------------------------------------------------------------------------
Average temperature ......... tf       =    20.0  °C  
Specific quantity ........... Q(60)    =   548.0  kg  
Design quantity ............. Q        =   576.9  kg  
Cylinder size chosen ........ Fg       =    80.0  l / 28.3 kg / 200 bar 
Number of cylinders chosen .. Fz       =    22     
Supply quantity ............. Qg       =   622.6  kg  
Flooding proportion ......... Q(60)/Qg =     0.88     
-------------------------------------------------------------------------------
 
 
Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
   0    0    1   12       4.0     24.9   0  0  0  0   4.0   0.0  191.3  175.9 
   1    1    2   65 *h    9.3    548.0   0  5  1  0  16.8   0.3  175.9  161.1 
   2    2    3   65 *h    3.4    548.0   0  3  0  0   6.4  -1.6  161.1  155.0 
   3    3    4   65 *h    1.2    548.0   0  0  1  0   3.7   1.2  155.0  151.5 
   4    4    5   65 *h    2.5    548.0   0  0  0  0   2.5   2.5  151.5  149.0 
   5    5    6   65 *h   16.0    548.0   0  1  0  0  17.0   0.0  149.0  131.1 
   6    6    7   65 DK   ----    548.0   0  0  0  0  16.6   0.0  131.1   57.6 
   7    7    8   65 *d    1.1    548.0   0  1  0  0   2.1   0.0   57.6   55.0 
   8    8    9   65 *d    6.6    274.0   0  1  1  0  10.1   0.0   55.0   51.8 
   9    9   10   50 *d    2.7    137.0   0  0  1  0   6.1   0.0   51.8   50.5 
  10   10   11   32 *d    2.1     68.5   0  0  1  0   4.4   0.0   50.5   48.4 
  11   11   12   32 *d    1.3     34.3   0  0  1  0   3.6   0.0   48.4   48.0 
  12   12   13   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   48.0   47.9 
  13   13   14   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   47.9   45.4 
  14   12   15   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   48.0   47.9 
  15   15   16   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   47.9   45.4 
  16   11   17   32 *d    1.3     34.2   0  0  1  0   3.6   0.0   48.4   48.0 
  17   17   18   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   48.0   47.9 
  18   18   19   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   47.9   45.4 
  19   17   20   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   48.0   47.9 
  20   20   21   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   47.9   45.4 
  21    9   80   50 *d    1.7    137.0   0  0  1  0   5.1   0.0   51.8   50.7 
  22   80   81   32 *d    2.0     68.5   0  0  1  0   4.3   0.0   50.7   48.7 
  23   81   82   32 *d    1.2     34.2   0  0  1  0   3.5   0.0   48.7   48.3 
  24   82   83   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   48.3   48.2 
  25   83   84   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   48.2   45.7 
  26   82   85   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   48.3   48.2 
  27   85   86   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   48.2   45.7 
  28   81   87   32 *d    1.2     34.2   0  0  1  0   3.5   0.0   48.7   48.3 
  29   87   88   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   48.3   48.2 



-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : POWER & LIGHT CEN.   Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
 
 
Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
Continued 
  30   88   89   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   48.2   45.7 
  31   87   90   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   48.3   48.2 
  32   90   91   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   48.2   45.7 
  33   80   92   50 *d    1.4     68.5   0  0  1  0   4.8   0.0   50.7   50.4 
  34   92   93   32 *d    1.0     34.2   0  0  1  0   3.3   0.0   50.4   50.1 
  35   93   94   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   50.1   50.0 
  36   94   95   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   50.0   47.5 
  37   93   96   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   50.1   50.0 
  38   96   97   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   50.0   47.5 
  39   92   98   32 *d    1.0     34.2   0  0  1  0   3.3   0.0   50.4   50.1 
  40   98   99   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   50.1   50.0 
  41   99  100   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   50.0   47.5 
  42   98  101   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   50.1   50.0 
  43  101  102   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   50.0   47.5 
  44    8   33   65 *d   16.1    274.0   0  2  1  0  20.6   0.0   55.0   48.2 
  45   33   34   50 *d    2.8    137.0   0  0  1  0   6.2   0.0   48.2   46.7 
  46   34   35   32 *d    1.1     68.5   0  0  1  0   3.4   0.0   46.7   45.0 
  47   35   36   32 *d    1.5     34.2   0  0  1  0   3.8   0.0   45.0   44.6 
  48   36   37   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   44.6   44.5 
  49   37   38   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   44.5   41.7 
  50   36   39   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   44.6   44.5 
  51   39   40   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   44.5   41.7 
  52   35   41   32 *d    1.5     34.2   0  0  1  0   3.8   0.0   45.0   44.6 
  53   41   42   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   44.6   44.5 
  54   42   43   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   44.5   41.7 
  55   41   44   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   44.6   44.5 
  56   44   45   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   44.5   41.7 
  57   34   46   32 *d    1.1     68.5   0  0  1  0   3.4   0.0   46.7   45.0 
  58   46   47   32 *d    1.5     34.2   0  0  1  0   3.8   0.0   45.0   44.6 
  59   47   48   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   44.6   44.5 
  60   48   49   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   44.5   41.7 
  61   47   50   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   44.6   44.5 
  62   50   51   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   44.5   41.7 
  63   33   57   50 *d    2.8    137.0   0  0  1  0   6.2   0.0   48.2   46.7 
  64   57   58   32 *d    1.0     68.5   0  0  1  0   3.3   0.0   46.7   45.1 
  65   58   59   32 *d    1.5     34.2   0  0  1  0   3.8   0.0   45.1   44.6 
  66   59   60   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   44.6   44.5 
  67   60   61   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   44.5   41.7 
  68   59   62   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   44.6   44.5 
  69   62   63   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   44.5   41.7 
  70   58   64   32 *d    1.5     34.2   0  0  1  0   3.8   0.0   45.1   44.6 
  71   64   65   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   44.6   44.5 
  72   65   66   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   44.5   41.7 
  73   64   67   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   44.6   44.5 
  74   67   68   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   44.5   41.7 
  75   57   69   32 *d    1.0     68.5   0  0  1  0   3.3   0.0   46.7   45.1 



-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : POWER & LIGHT CEN.   Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
 
 
Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
Continued 
  76   69   70   32 *d    1.5     34.2   0  0  1  0   3.8   0.0   45.1   44.6 
  77   70   71   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   44.6   44.5 
  78   71   72   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   44.5   41.7 
  79   70   73   32 *d    1.0     17.1   0  0  1  0   3.3   0.0   44.6   44.5 
  80   73   74   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   44.5   41.7 
  81   69   75   32 *d    1.5     34.2   0  0  1  0   3.8   0.0   45.1   44.6 
  82   75   76   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   44.6   44.5 
  83   76   77   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   44.5   41.7 
  84   75   78   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   44.6   44.5 
  85   78   79   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   44.5   41.7 
  86   13    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   47.9    -.- 
  87   15    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   47.9    -.- 
  88   18    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   47.9    -.- 
  89   20    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   47.9    -.- 
  90   10   22   32 *d    1.3     68.5   0  0  1  0   3.6   0.0   50.5   48.8 
  91   22   23   32 *d    1.3     34.2   0  0  1  0   3.6   0.0   48.8   48.4 
  92   23   24   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   48.4   48.3 
  93   24   25   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   48.3   45.8 
  94   23   26   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   48.4   48.3 
  95   26   27   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   48.3   45.8 
  96   22   28   32 *d    1.3     34.2   0  0  1  0   3.6   0.0   48.8   48.4 
  97   28   29   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   48.4   48.3 
  98   29   30   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   48.3   45.8 
  99   28   31   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   48.4   48.3 
 100   31   32   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   48.3   45.8 
 101   24    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.3    -.- 
 102   26    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.3    -.- 
 103   29    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.3    -.- 
 104   31    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.3    -.- 
 105   85    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.2    -.- 
 106   83    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.2    -.- 
 107   88    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.2    -.- 
 108   90    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.2    -.- 
 109   94    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   50.0    -.- 
 110   96    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   50.0    -.- 
 111   99    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   50.0    -.- 
 112  101    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   50.0    -.- 
 113   37    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   44.5    -.- 
 114   39    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   44.5    -.- 
 115   42    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   44.5    -.- 
 116   44    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   44.5    -.- 
 117   48    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   44.5    -.- 
 118   50    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   44.5    -.- 
 119   46   52   32 *d    1.5     34.2   0  0  1  0   3.8   0.0   45.0   44.6 
 120   52   53   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   44.6   44.5 
 121   53   54   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   44.5   41.7 



-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : POWER & LIGHT CEN.   Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
 
 
Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
Continued 
 122   52   55   32 *d    0.5     17.1   0  0  1  0   2.8   0.0   44.6   44.5 
 123   55   56   15 *d    0.2     17.1   0  0  1  0   1.2  -0.2   44.5   41.7 
 124   53    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   44.5    -.- 
 125   55    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   44.5    -.- 
 126   60    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   44.5    -.- 
 127   62    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   44.5    -.- 
 128   65    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   44.5    -.- 
 129   67    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   44.5    -.- 
 130   71    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   44.5    -.- 
 131   73    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   44.5    -.- 
 132   76    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   44.5    -.- 
 133   78    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   44.5    -.- 
-------------------------------------------------------------------------------
 
 
Calculation of nozzles 
-------------------------------------------------------------------------------
nozzle pipe  Q(60)nozzle          nozzle orifice  type of nozzle        
no.   point  theor.      pressure theor. actual 
             [kg/min]     [bar]   [mm2]   [mm2]  
-------------------------------------------------------------------------------
   1     14      17.1      45.4    60.0    54.1   RD 1/2 x  8.3 
   2     16      17.1      45.4    59.9    54.1   RD 1/2 x  8.3 
   3     19      17.1      45.4    59.9    54.1   RD 1/2 x  8.3 
   4     21      17.1      45.4    59.9    54.1   RD 1/2 x  8.3 
   5     25      17.1      45.8    59.4    54.1   RD 1/2 x  8.3 
   6     27      17.1      45.8    59.4    54.1   RD 1/2 x  8.3 
   7     30      17.1      45.8    59.4    54.1   RD 1/2 x  8.3 
   8     32      17.1      45.8    59.4    54.1   RD 1/2 x  8.3 
   9     38      17.1      41.7    65.1    66.5   RD 1/2 x  9.2 
  10     40      17.1      41.7    65.1    66.5   RD 1/2 x  9.2 
  11     43      17.1      41.7    65.1    66.5   RD 1/2 x  9.2 
  12     45      17.1      41.7    65.1    66.5   RD 1/2 x  9.2 
  13     49      17.1      41.7    65.1    66.5   RD 1/2 x  9.2 
  14     51      17.1      41.7    65.1    66.5   RD 1/2 x  9.2 
  15     54      17.1      41.7    65.1    66.5   RD 1/2 x  9.2 
  16     56      17.1      41.7    65.1    66.5   RD 1/2 x  9.2 
  17     61      17.1      41.7    65.0    66.5   RD 1/2 x  9.2 
  18     63      17.1      41.7    65.0    66.5   RD 1/2 x  9.2 
  19     66      17.1      41.7    65.0    66.5   RD 1/2 x  9.2 
  20     68      17.1      41.7    65.0    66.5   RD 1/2 x  9.2 
  21     72      17.1      41.7    65.0    66.5   RD 1/2 x  9.2 
  22     74      17.1      41.7    65.1    66.5   RD 1/2 x  9.2 
  23     77      17.1      41.7    65.0    66.5   RD 1/2 x  9.2 
  24     79      17.1      41.7    65.0    66.5   RD 1/2 x  9.2 
  25     84      17.1      45.7    59.5    54.1   RD 1/2 x  8.3 



-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : POWER & LIGHT CEN.   Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
 
 
Calculation of nozzles 
-------------------------------------------------------------------------------
nozzle pipe  Q(60)nozzle          nozzle orifice  type of nozzle        
no.   point  theor.      pressure theor. actual 
             [kg/min]     [bar]   [mm2]   [mm2]  
-------------------------------------------------------------------------------
Continued 
  26     86      17.1      45.7    59.5    54.1   RD 1/2 x  8.3 
  27     89      17.1      45.7    59.5    54.1   RD 1/2 x  8.3 
  28     91      17.1      45.7    59.5    54.1   RD 1/2 x  8.3 
  29     95      17.1      47.5    57.2    54.1   RD 1/2 x  8.3 
  30     97      17.1      47.5    57.2    54.1   RD 1/2 x  8.3 
  31    100      17.1      47.5    57.2    54.1   RD 1/2 x  8.3 
  32    102      17.1      47.5    57.2    54.1   RD 1/2 x  8.3 
-------------------------------------------------------------------------------
 
 
Provided pressure reducer:  
-------------------------------------------------------------------------------
Pressure reducer type DK 65 / 65 x 27.8 
-------------------------------------------------------------------------------
 
 
Pressure relief 
-------------------------------------------------------------------------------
The minimum pressure relief opening into the air is  
   600 N/m2  =>  4655 cm2 
The mass flow rate is  22.75 kg/s. The standard volume flow rate is  45910 m3/h 
 
Note: pressure for enclosure is to be checked with the client !  
Assumed openings can be taken into account for pressure relief.  
-------------------------------------------------------------------------------
 
 
Pipe definition 
 (* Pipe table ASTM A106 Grade B Schedule 40//80/160 *) 
-------------------------------------------------------------------------------
 *h  =>  upstream pipe 200 bar, threaded   
 *d  =>  downstream pipe 60 bar, threaded   
 DK  =>  Pressure reducer 
-------------------------------------------------------------------------------





TECHNICAL DESIGN                                                  M I N I M A X
Argon HP System                                                      G m b H 
-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : MAIN CONTROL ROOM    Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
                                                                         (3.06)
 
Data of system and quantity flow 
 
 
Cylinder bank data 
-------------------------------------------------------------------------------
Average temperature ......... tf       =    20.0  °C  
Specific quantity ........... Q(60)    =   390.0  kg  
Design quantity ............. Q        =   410.6  kg  
Cylinder size chosen ........ Fg       =    80.0  l / 28.3 kg / 200 bar 
Number of cylinders chosen .. Fz       =    16     
Supply quantity ............. Qg       =   452.8  kg  
Flooding proportion ......... Q(60)/Qg =     0.86     
-------------------------------------------------------------------------------
 
 
Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
   0    0    1   12       4.0     24.4   0  0  0  0   4.0   0.0  196.1  182.6 
   1    1    2   50 *h    6.7    390.0   0  4  0  0  13.5   0.3  182.6  163.9 
   2    2    3   65 *h    3.7    390.0   0  3  0  0   6.7  -1.6  163.9  160.9 
   3    3    4   50 *h    1.2    390.0   0  0  1  0   4.6   1.2  160.9  154.0 
   4    4    5   50 *h    4.4    390.0   0  1  0  0   6.1   3.2  154.0  144.3 
   5    5    6   50 *h    7.1    390.0   0  1  0  0   8.8   7.0  144.3  129.1 
   6    6    7   50 DK   ----    390.0   0  0  0  0   9.9   0.0  129.1   59.1 
   7    7    8   50 *d    4.8    390.0   0  1  0  0   6.5   0.0   59.1   49.3 
   8    8    9   50 *d    3.3    205.9   0  0  1  0   6.7   0.0   49.3   46.1 
   9    9   10   40 *d    1.7    103.0   0  0  1  0   4.4   0.0   46.1   44.0 
  10   10   54   40 *d    0.4     51.5   0  0  1  0   3.1   0.0   44.0   43.6 
  11   54   55   15 *d    0.2      7.7   0  0  1  0   1.2   0.2   43.6   43.1 
  12   54   11   40 *d    0.9     43.8   0  1  0  1   3.0  -0.2   43.6   43.3 
  13   11   12   40 *d    0.5     21.9   0  0  1  0   3.2   0.0   43.3   43.2 
  14   12   13   15 *d    0.2     21.9   0  0  1  0   1.2  -0.2   43.2   38.8 
  15   11   14   40 *d    0.5     21.9   0  0  1  0   3.2   0.0   43.3   43.2 
  16   14   15   15 *d    0.2     21.9   0  0  1  0   1.2  -0.2   43.2   38.8 
  17   10   52   40 *d    0.8     51.5   0  0  1  0   3.5   0.0   44.0   43.5 
  18   52   53   15 *d    0.2      7.7   0  0  1  0   1.2   0.2   43.5   43.0 
  19   52   16   40 *d    0.7     43.8   0  1  0  1   2.8   0.0   43.5   43.3 
  20   16   17   40 *d    0.5     21.9   0  0  1  0   3.2   0.0   43.3   43.2 
  21   17   18   15 *d    0.2     21.9   0  0  1  0   1.2  -0.2   43.2   38.8 
  22   16   19   40 *d    0.5     21.9   0  0  1  0   3.2   0.0   43.3   43.2 
  23   19   20   15 *d    0.2     21.9   0  0  1  0   1.2  -0.2   43.2   38.8 
  24    9   21   40 *d    1.7    103.0   0  0  1  0   4.4   0.0   46.1   44.0 
  25   21   56   40 *d    0.8     51.5   0  0  1  0   3.5   0.0   44.0   43.5 
  26   56   57   15 *d    0.2      7.7   0  0  1  0   1.2   0.2   43.5   43.0 
  27   56   22   40 *d    0.7     43.8   0  1  0  1   2.8   0.0   43.5   43.3 
  28   22   23   40 *d    0.5     21.9   0  0  1  0   3.2   0.0   43.3   43.2 
  29   23   24   15 *d    0.2     21.9   0  0  1  0   1.2  -0.2   43.2   38.8 



-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : MAIN CONTROL ROOM    Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
 
 
Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
Continued 
  30   22   25   40 *d    0.5     21.9   0  0  1  0   3.2   0.0   43.3   43.2 
  31   25   26   15 *d    0.2     21.9   0  0  1  0   1.2  -0.2   43.2   38.8 
  32   21   58   40 *d    7.5     51.5   0  0  1  0  10.2   0.0   44.0   42.7 
  33   58   59   15 *d    0.2      7.7   0  0  1  0   1.2   0.2   42.7   42.2 
  34   58   27   40 *d    0.7     43.8   0  1  0  1   2.8   0.0   42.7   42.4 
  35   27   28   40 *d    0.5     21.9   0  0  1  0   3.2   0.0   42.4   42.4 
  36   28   29   15 *d    0.2     21.9   0  0  1  0   1.2  -0.2   42.4   37.8 
  37   27   30   40 *d    0.5     21.9   0  0  1  0   3.2   0.0   42.4   42.4 
  38   30   31   15 *d    0.2     21.9   0  0  1  0   1.2  -0.2   42.4   37.8 
  39    8   32   50 *d    2.4    184.1   0  0  1  0   5.8   0.0   49.3   47.1 
  40   32   33   40 *d    2.0    103.0   0  0  1  0   4.7   0.0   47.1   44.9 
  41   33   60   40 *d    0.6     51.5   0  0  1  0   3.3   0.0   44.9   44.5 
  42   60   61   15 *d    0.2      7.7   0  0  1  0   1.2   0.2   44.5   44.0 
  43   60   34   40 *d    0.6     43.8   0  1  0  1   2.7   0.0   44.5   44.3 
  44   34   35   40 *d    0.5     21.9   0  0  1  0   3.2   0.0   44.3   44.2 
  45   35   36   15 *d    0.2     21.9   0  0  1  0   1.2  -0.2   44.2   39.8 
  46   34   37   40 *d    0.5     21.9   0  0  1  0   3.2   0.0   44.3   44.2 
  47   37   38   15 *d    0.2     21.9   0  0  1  0   1.2  -0.2   44.2   39.8 
  48   33   62   40 *d    0.6     51.5   0  0  1  0   3.3   0.0   44.9   44.5 
  49   62   63   15 *d    0.2      7.7   0  0  1  0   1.2   0.2   44.5   44.0 
  50   62   39   40 *d    0.6     43.8   0  1  0  1   2.7   0.0   44.5   44.3 
  51   39   40   40 *d    0.5     21.9   0  0  1  0   3.2   0.0   44.3   44.2 
  52   40   41   15 *d    0.2     21.9   0  0  1  0   1.2  -0.2   44.2   39.8 
  53   39   42   40 *d    0.5     21.9   0  0  1  0   3.2   0.0   44.3   44.2 
  54   42   43   15 *d    0.2     21.9   0  0  1  0   1.2  -0.2   44.2   39.8 
  55   32   44   40 *d    2.0     81.1   0  0  1  0   4.7   0.0   47.1   45.7 
  56   44   64   40 *d    0.6     51.5   0  0  1  0   3.3   0.0   45.7   45.3 
  57   64   65   15 *d    0.2      7.7   0  0  1  0   1.2   0.2   45.3   44.8 
  58   64   45   40 *d    0.6     43.8   0  1  0  1   2.7   0.0   45.3   45.1 
  59   45   46   40 *d    0.5     21.9   0  0  1  0   3.2   0.0   45.1   45.0 
  60   46   47   15 *d    0.2     21.9   0  0  1  0   1.2  -0.2   45.0   40.8 
  61   45   48   40 *d    0.5     21.9   0  0  1  0   3.2   0.0   45.1   45.0 
  62   48   49   15 *d    0.2     21.9   0  0  1  0   1.2  -0.2   45.0   40.8 
  63   44   50   40 *d    3.1     29.6   0  0  1  0   5.8   0.0   45.7   45.5 
  64   50   51   15 *d    0.2     21.9   0  0  1  0   1.2   0.2   45.5   41.3 
  65   50   66   40 *d    0.5      7.7   0  0  0  1   1.3   0.0   45.5   45.5 
  66   66   67   15 *d    0.2      7.7   0  0  1  0   1.2  -0.2   45.5   45.0 
  67   12    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   43.2    -.- 
  68   15    -   15 *d    0.2      -.-   0  0  0  1   0.5   0.0   38.8    -.- 
  69   17    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   43.2    -.- 
  70   19    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   43.2    -.- 
  71   23    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   43.2    -.- 
  72   25    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   43.2    -.- 
  73   28    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   42.4    -.- 
  74   30    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   42.4    -.- 
  75   35    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   44.2    -.- 



-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : MAIN CONTROL ROOM    Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
 
 
Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
Continued 
  76   37    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   44.2    -.- 
  77   40    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   44.2    -.- 
  78   42    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   44.2    -.- 
  79   46    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   45.0    -.- 
  80   48    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   45.0    -.- 
  81   66    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   45.5    -.- 
-------------------------------------------------------------------------------
 
 
Calculation of nozzles 
-------------------------------------------------------------------------------
nozzle pipe  Q(60)nozzle          nozzle orifice  type of nozzle        
no.   point  theor.      pressure theor. actual 
             [kg/min]     [bar]   [mm2]   [mm2]  
-------------------------------------------------------------------------------
   1     13      21.9      38.8    86.3    83.3   RD 1/2 x 10.3 
   2     15      21.9      38.8    86.3    83.3   RD 1/2 x 10.3 
   3     18      21.9      38.8    86.4    83.3   RD 1/2 x 10.3 
   4     20      21.9      38.8    86.4    83.3   RD 1/2 x 10.3 
   5     24      21.9      38.8    86.4    83.3   RD 1/2 x 10.3 
   6     26      21.9      38.8    86.4    83.3   RD 1/2 x 10.3 
   7     29      21.9      37.8    88.5    93.3   RD 1/2 x 10.9 
   8     31      21.9      37.8    88.5    93.3   RD 1/2 x 10.9 
   9     36      21.9      39.8    84.1    83.3   RD 1/2 x 10.3 
  10     38      21.9      39.8    84.1    83.3   RD 1/2 x 10.3 
  11     41      21.9      39.8    84.1    83.3   RD 1/2 x 10.3 
  12     43      21.9      39.8    84.1    83.3   RD 1/2 x 10.3 
  13     47      21.9      40.8    82.1    83.3   RD 1/2 x 10.3 
  14     49      21.9      40.8    82.1    83.3   RD 1/2 x 10.3 
  15     51      21.9      41.3    81.1    83.3   RD 1/2 x 10.3 
  16     53       7.7      43.0    27.4    21.2   RD 1/2 x  5.2 
  17     55       7.7      43.1    27.4    21.2   RD 1/2 x  5.2 
  18     57       7.7      43.0    27.4    21.2   RD 1/2 x  5.2 
  19     59       7.7      42.2    27.9    34.2   RD 1/2 x  6.6 
  20     61       7.7      44.0    26.8    21.2   RD 1/2 x  5.2 
  21     63       7.7      44.0    26.8    21.2   RD 1/2 x  5.2 
  22     65       7.7      44.8    26.3    21.2   RD 1/2 x  5.2 
  23     67       7.7      45.0    26.2    21.2   RD 1/2 x  5.2 
-------------------------------------------------------------------------------
 
 
Provided pressure reducer:  
-------------------------------------------------------------------------------
Pressure reducer type DK 50 / 50 x 23.2 
-------------------------------------------------------------------------------



-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
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-------------------------------------------------------------------------------
 
 
Pressure relief 
-------------------------------------------------------------------------------
The minimum pressure relief opening into the air is  
   600 N/m2  =>  3203 cm2 
The mass flow rate is  15.66 kg/s. The standard volume flow rate is  31590 m3/h 
 
Note: pressure for enclosure is to be checked with the client !  
Assumed openings can be taken into account for pressure relief.  
-------------------------------------------------------------------------------
 
 
Pipe definition 
 (* Pipe table ASTM A106 Grade B Schedule 40//80/160 *) 
-------------------------------------------------------------------------------
 *h  =>  upstream pipe 200 bar, threaded   
 *d  =>  downstream pipe 60 bar, threaded   
 DK  =>  Pressure reducer 
-------------------------------------------------------------------------------
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Argon HP System                                                      G m b H 
-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10              Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : CABLE ROOM           Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
                                                                         (3.06)
 
Data of system and quantity flow 
 
 
Cylinder bank data 
-------------------------------------------------------------------------------
Average temperature ......... tf       =    20.0  °C  
Specific quantity ........... Q(60)    =   622.1  kg  
Design quantity ............. Q        =   654.9  kg  
Cylinder size chosen ........ Fg       =    80.0  l / 28.3 kg / 200 bar 
Number of cylinders chosen .. Fz       =    25     
Supply quantity ............. Qg       =   707.5  kg  
Flooding proportion ......... Q(60)/Qg =     0.88     
-------------------------------------------------------------------------------
 
 
Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
   0    0    1   12       4.0     24.9   0  0  0  0   4.0   0.0  190.6  175.4 
   1    1    2   65 *h   10.7    622.1   0  6  1  0  19.2   0.3  175.4  153.2 
   2    2    3   65 *h    4.0    622.1   0  3  0  0   7.0  -1.6  153.2  144.3 
   3    3    4   65 *h    1.2    622.1   0  0  1  0   3.7   1.2  144.3  139.4 
   4    4    5   65 *h   18.0    622.1   0  3  0  0  21.0   2.7  139.4  107.4 
   5    5    6   65 *h   10.0    622.1   0  3  0  0  13.0   3.2  107.4   81.4 
   6    6    7   65 DK   ----    622.1   0  0  0  0   9.8   0.0   81.4   59.2 
   7    7    8   65 *d    4.8    622.1   0  1  0  0   5.8   0.0   59.2   49.9 
   8    8    9   65 *d    4.9    311.1   0  1  1  0   8.4   0.0   49.9   46.1 
   9    9   10   65 *d    6.3    155.5   0  1  1  0   9.8   0.0   46.1   44.9 
  10   10   11   50 *d    1.2     77.8   0  0  1  0   4.6   0.0   44.9   44.6 
  11   11   12   40 *d    3.2     38.9   0  1  1  0   7.2  -0.2   44.6   44.0 
  12   12   13   20 *d    0.5     19.4   0  1  0  0   1.2   0.0   44.0   43.3 
  13   13   14   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   43.3   39.6 
  14   12   15   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  15   15   16   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  16   11   17   40 *d    1.4     38.9   0  1  1  0   5.4  -0.2   44.6   44.2 
  17   17   18   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.2   42.9 
  18   18   19   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.9   39.2 
  19   17   20   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.2   42.9 
  20   20   21   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.9   39.2 
  21   10   22   50 *d    1.2     77.8   0  0  1  0   4.6   0.0   44.9   44.6 
  22   22   23   40 *d    3.2     38.9   0  1  1  0   7.2  -0.2   44.6   44.0 
  23   23   24   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  24   24   25   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  25   23   26   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  26   26   27   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  27   22   28   40 *d    3.2     38.9   0  1  1  0   7.2  -0.2   44.6   44.0 
  28   28   29   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  29   29   30   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
Continued next page 



-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10              Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : CABLE ROOM           Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
 
 
Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
Continued 
  30   28   31   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  31   31   32   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  32    9   33   65 *d    6.3    155.5   0  1  1  0   9.8   0.0   46.1   44.9 
  33   33   34   50 *d    1.2     77.8   0  0  1  0   4.6   0.0   44.9   44.6 
  34   34   35   40 *d    3.2     38.9   0  1  1  0   7.2  -0.2   44.6   44.0 
  35   35   36   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  36   36   37   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  37   35   38   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  38   38   39   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  39   34   40   40 *d    3.2     38.9   0  1  1  0   7.2  -0.2   44.6   44.0 
  40   40   41   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  41   41   42   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  42   40   43   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  43   43   44   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  44   33   45   50 *d    1.2     77.8   0  0  1  0   4.6   0.0   44.9   44.6 
  45   45   46   40 *d    3.2     38.9   0  1  1  0   7.2  -0.2   44.6   44.0 
  46   46   47   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  47   47   48   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  48   46   49   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  49   49   50   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  50   45   51   40 *d    3.2     38.9   0  1  1  0   7.2  -0.2   44.6   44.0 
  51   51   52   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  52   52   53   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  53   51   54   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  54   54   55   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  55    8  101   65 *d    4.9    311.1   0  1  1  0   8.4   0.0   49.9   46.1 
  56  101  102   65 *d    6.3    155.5   0  1  1  0   9.8   0.0   46.1   44.9 
  57  102   56   50 *d    1.2     77.8   0  0  1  0   4.6   0.0   44.9   44.6 
  58   56   57   40 *d    3.2     38.9   0  1  1  0   7.2  -0.2   44.6   44.0 
  59   57   58   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  60   58   59   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  61   57   60   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  62   60   61   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  63   56   62   40 *d    3.2     38.9   0  1  1  0   7.2  -0.2   44.6   44.0 
  64   62   63   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  65   63   64   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  66   62   65   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  67   65   66   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  68  102   67   50 *d    1.2     77.8   0  0  1  0   4.6   0.0   44.9   44.6 
  69   67   68   40 *d    3.2     38.9   0  1  1  0   7.2  -0.2   44.6   44.0 
  70   68   69   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  71   69   70   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  72   68   71   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  73   71   72   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  74   67   73   40 *d    3.2     38.9   0  1  1  0   7.2  -0.2   44.6   44.0 
  75   73   74   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
Continued next page 



-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10              Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : CABLE ROOM           Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
 
 
Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
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  76   74   75   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  77   73   76   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.0   42.8 
  78   76   77   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   42.8   39.1 
  79  101   78   65 *d    0.3    155.5   0  1  1  0   3.8   0.0   46.1   45.6 
  80   78   79   50 *d    1.2     77.8   0  0  1  0   4.6   0.0   45.6   45.3 
  81   79   80   40 *d    3.2     38.9   0  1  1  0   7.2  -0.2   45.3   44.8 
  82   80   81   40 *d    0.5     19.4   0  0  1  0   3.2   0.0   44.8   44.7 
  83   81   82   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   44.7   41.2 
  84   80   83   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.8   43.6 
  85   83   84   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   43.6   39.9 
  86   79   85   40 *d    3.2     38.9   0  1  1  0   7.2  -0.2   45.3   44.8 
  87   85   86   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.8   43.6 
  88   86   87   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   43.6   39.9 
  89   85   88   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.8   43.6 
  90   88   89   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   43.6   39.9 
  91   78   90   50 *d    1.2     77.8   0  0  1  0   4.6   0.0   45.6   45.3 
  92   90   91   40 *d    3.2     38.9   0  1  1  0   7.2  -0.2   45.3   44.8 
  93   91   92   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.8   43.6 
  94   92   93   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   43.6   39.9 
  95   91   94   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.8   43.6 
  96   94   95   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   43.6   39.9 
  97   90   96   40 *d    3.2     38.9   0  1  1  0   7.2  -0.2   45.3   44.8 
  98   96   97   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.8   43.6 
  99   97   98   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   43.6   39.9 
 100   96   99   20 *d    0.5     19.4   0  0  1  0   1.9   0.0   44.8   43.6 
 101   99  100   15 *d    0.2     19.4   0  0  1  0   1.2  -0.2   43.6   39.9 
 102   13    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   43.3    -.- 
 103   15    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 104   18    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.9    -.- 
 105   20    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.9    -.- 
 106   24    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 107   26    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 108   29    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 109   31    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 110   36    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 111   38    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 112   41    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 113   43    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 114   47    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 115   49    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 116   52    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 117   54    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 118   58    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 119   60    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 120   63    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 121   65    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
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Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
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 122   69    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 123   71    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 124   74    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 125   76    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   42.8    -.- 
 126   81    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   44.7    -.- 
 127   83    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   43.6    -.- 
 128   86    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   43.6    -.- 
 129   88    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   43.6    -.- 
 130   92    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   43.6    -.- 
 131   94    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   43.6    -.- 
 132   97    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   43.6    -.- 
 133   99    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   43.6    -.- 
-------------------------------------------------------------------------------
 
 
Calculation of nozzles 
-------------------------------------------------------------------------------
nozzle pipe  Q(60)nozzle          nozzle orifice  type of nozzle        
no.   point  theor.      pressure theor. actual 
             [kg/min]     [bar]   [mm2]   [mm2]  
-------------------------------------------------------------------------------
   1     14      19.4      39.6    77.4    75.4   RD 1/2 x  9.8 
   2     16      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
   3     19      19.4      39.2    78.2    75.4   RD 1/2 x  9.8 
   4     21      19.4      39.2    78.2    75.4   RD 1/2 x  9.8 
   5     25      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
   6     27      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
   7     30      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
   8     32      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
   9     37      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
  10     39      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
  11     42      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
  12     44      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
  13     48      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
  14     50      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
  15     53      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
  16     55      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
  17     59      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
  18     61      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
  19     64      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
  20     66      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
  21     70      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
  22     72      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
  23     75      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
  24     77      19.4      39.1    78.5    75.4   RD 1/2 x  9.8 
  25     82      19.4      41.2    74.6    75.4   RD 1/2 x  9.8 
Continued next page 



-------------------------------------------------------------------------------
Client : IRASCO               Project: G393-10              Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : CABLE ROOM           Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
 
 
Calculation of nozzles 
-------------------------------------------------------------------------------
nozzle pipe  Q(60)nozzle          nozzle orifice  type of nozzle        
no.   point  theor.      pressure theor. actual 
             [kg/min]     [bar]   [mm2]   [mm2]  
-------------------------------------------------------------------------------
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  26     84      19.4      39.9    76.8    75.4   RD 1/2 x  9.8 
  27     87      19.4      39.9    76.8    75.4   RD 1/2 x  9.8 
  28     89      19.4      39.9    76.8    75.4   RD 1/2 x  9.8 
  29     93      19.4      39.9    76.8    75.4   RD 1/2 x  9.8 
  30     95      19.4      39.9    76.8    75.4   RD 1/2 x  9.8 
  31     98      19.4      39.9    76.8    75.4   RD 1/2 x  9.8 
  32    100      19.4      39.9    76.8    75.4   RD 1/2 x  9.8 
-------------------------------------------------------------------------------
 
 
Provided pressure reducer:  
-------------------------------------------------------------------------------
Pressure reducer type DK 65 / 65 x 40.1 
-------------------------------------------------------------------------------
 
 
Pressure relief 
-------------------------------------------------------------------------------
The minimum pressure relief opening into the air is  
   600 N/m2  =>  5254 cm2 
The mass flow rate is  25.68 kg/s. The standard volume flow rate is  51820 m3/h 
 
Note: pressure for enclosure is to be checked with the client !  
Assumed openings can be taken into account for pressure relief.  
-------------------------------------------------------------------------------
 
 
Pipe definition 
 (* Pipe table ASTM A106 Grade B Schedule 40//80/160 *) 
-------------------------------------------------------------------------------
 *h  =>  upstream pipe 200 bar, threaded   
 *d  =>  downstream pipe 60 bar, threaded   
 DK  =>  Pressure reducer 
-------------------------------------------------------------------------------





TECHNICAL DESIGN                                                  M I N I M A X
Argon HP System                                                      G m b H 
-------------------------------------------------------------------------------
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                                                                         (3.06)
 
Data of system and quantity flow 
 
 
Cylinder bank data 
-------------------------------------------------------------------------------
Average temperature ......... tf       =    20.0  °C  
Specific quantity ........... Q(60)    =   310.2  kg  
Design quantity ............. Q        =   326.5  kg  
Cylinder size chosen ........ Fg       =    80.0  l / 28.3 kg / 200 bar 
Number of cylinders chosen .. Fz       =    13     
Supply quantity ............. Qg       =   367.9  kg  
Flooding proportion ......... Q(60)/Qg =     0.84     
-------------------------------------------------------------------------------
 
 
Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
   0    0    1   12       4.0     23.9   0  0  0  0   4.0   0.0  187.0  174.7 
   1    1    2   50 *h    5.2    310.2   0  3  1  0  13.7   0.3  174.7  163.3 
   2    2    3   65 *h    4.3    310.2   0  3  0  0   7.3  -1.6  163.3  161.4 
   3    3    4   65 *h    1.2    310.2   0  0  1  0   3.7   1.2  161.4  160.5 
   4    4    5   65 *h    8.5    310.2   0  1  0  0   9.5   2.5  160.5  158.1 
   5    5    6   65 *h   10.0    310.2   0  1  0  0  11.0   0.0  158.1  155.2 
   6    6    7   65 DK   ----    310.2   0  0  0  0  12.1   0.0  155.2   59.3 
   7    7    8   65 *d   13.8    310.2   0  2  0  0  15.8   8.0   59.3   54.0 
   8    8    9   50 *d    0.9    103.4   0  0  1  0   4.3   0.0   54.0   53.6 
   9    9   10   40 *d    0.4     51.7   0  0  1  0   3.1   0.0   53.6   53.3 
  10   10   11   15 *d    0.2      4.6   0  0  1  0   1.2   0.2   53.3   53.2 
  11   10   12   40 *d    0.5     47.1   0  1  0  1   2.6   0.0   53.3   53.1 
  12   12   13   40 *d    0.5     23.5   0  0  1  0   3.2   0.0   53.1   53.1 
  13   13   14   15 *d    0.2     23.5   0  0  1  0   1.2  -0.2   53.1   49.2 
  14   12   15   40 *d    0.5     23.5   0  0  1  0   3.2   0.0   53.1   53.1 
  15   15   16   15 *d    0.2     23.5   0  0  1  0   1.2  -0.2   53.1   49.2 
  16    9   17   40 *d    1.0     51.7   0  0  1  0   3.7   0.0   53.6   53.3 
  17   17   18   15 *d    0.2      4.6   0  0  1  0   1.2   0.2   53.3   53.1 
  18   17   19   40 *d    1.6     47.1   0  1  0  1   3.7   0.0   53.3   53.0 
  19   19   20   40 *d    0.5     23.5   0  0  1  0   3.2   0.0   53.0   52.9 
  20   20   21   15 *d    0.2     23.5   0  0  1  0   1.2  -0.2   52.9   49.1 
  21   19   22   40 *d    0.5     23.5   0  0  1  0   3.2   0.0   53.0   52.9 
  22   22   23   15 *d    0.2     23.5   0  0  1  0   1.2  -0.2   52.9   49.1 
  23    8   24   50 *d    2.5    206.8   0  0  1  0   5.9   0.0   54.0   51.6 
  24   24   25   40 *d    1.0     51.7   0  0  1  0   3.7   0.0   51.6   51.3 
  25   25   26   15 *d    0.2      4.6   0  0  1  0   1.2   0.2   51.3   51.1 
  26   25   27   40 *d    1.6     47.1   0  1  0  1   3.7   0.0   51.3   51.0 
  27   27   28   40 *d    0.5     23.5   0  0  1  0   3.2   0.0   51.0   50.9 
  28   28   29   15 *d    0.2     23.5   0  0  1  0   1.2  -0.2   50.9   46.9 
  29   27   30   40 *d    0.5     23.5   0  0  1  0   3.2   0.0   51.0   50.9 
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Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
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  30   30   31   15 *d    0.2     23.5   0  0  1  0   1.2  -0.2   50.9   46.9 
  31   24   32   50 *d    0.5    155.1   0  0  0  1   1.6   0.0   51.6   51.3 
  32   32   33   40 *d    0.2     51.7   0  0  1  0   2.9   0.0   51.3   51.0 
  33   33   34   15 *d    0.2      4.6   0  0  1  0   1.2   0.2   51.0   50.8 
  34   33   35   40 *d    0.7     47.1   0  1  0  1   2.8   0.0   51.0   50.7 
  35   35   36   40 *d    0.5     23.5   0  0  1  0   3.2   0.0   50.7   50.7 
  36   36   37   15 *d    0.2     23.5   0  0  1  0   1.2  -0.2   50.7   46.7 
  37   35   38   40 *d    0.5     23.5   0  0  1  0   3.2   0.0   50.7   50.7 
  38   38   39   15 *d    0.2     23.5   0  0  1  0   1.2  -0.2   50.7   46.7 
  39   32   40   50 *d    2.5    103.4   0  0  0  1   3.6   0.0   51.3   50.9 
  40   40   41   40 *d    0.2     51.7   0  0  1  0   2.9   0.0   50.9   50.6 
  41   41   42   15 *d    0.2      4.6   0  0  1  0   1.2   0.2   50.6   50.5 
  42   41   43   40 *d    0.5     47.1   0  1  0  1   2.6   0.0   50.6   50.4 
  43   43   44   40 *d    0.5     23.5   0  0  1  0   3.2   0.0   50.4   50.3 
  44   44   45   15 *d    0.2     23.5   0  0  1  0   1.2  -0.2   50.3   46.3 
  45   43   46   40 *d    0.5     23.5   0  0  1  0   3.2   0.0   50.4   50.3 
  46   46   47   15 *d    0.2     23.5   0  0  1  0   1.2  -0.2   50.3   46.3 
  47   40   48   40 *d    1.0     51.7   0  0  1  0   3.7   0.0   50.9   50.5 
  48   48   49   15 *d    0.2      4.6   0  0  1  0   1.2   0.2   50.5   50.4 
  49   48   50   40 *d    1.6     47.1   0  1  0  1   3.7   0.0   50.5   50.2 
  50   50   51   40 *d    0.5     23.5   0  0  1  0   3.2   0.0   50.2   50.1 
  51   51   52   15 *d    0.2     23.5   0  0  1  0   1.2  -0.2   50.1   46.1 
  52   50   53   40 *d    0.5     23.5   0  0  1  0   3.2   0.0   50.2   50.1 
  53   53   54   15 *d    0.2     23.5   0  0  1  0   1.2  -0.2   50.1   46.1 
  54   13    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   53.1    -.- 
  55   15    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   53.1    -.- 
  56   20    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   52.9    -.- 
  57   22    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   52.9    -.- 
  58   28    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   50.9    -.- 
  59   30    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   50.9    -.- 
  60   36    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   50.7    -.- 
  61   38    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   50.7    -.- 
  62   44    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   50.3    -.- 
  63   46    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   50.3    -.- 
  64   51    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   50.1    -.- 
  65   53    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   50.1    -.- 
-------------------------------------------------------------------------------



-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : CABINET ROOM         Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
 
 
Calculation of nozzles 
-------------------------------------------------------------------------------
nozzle pipe  Q(60)nozzle          nozzle orifice  type of nozzle        
no.   point  theor.      pressure theor. actual 
             [kg/min]     [bar]   [mm2]   [mm2]  
-------------------------------------------------------------------------------
   1     14      23.5      49.2    70.4    66.5   RD 1/2 x  9.2 
   2     16      23.5      49.2    70.4    66.5   RD 1/2 x  9.2 
   3     21      23.5      49.1    70.6    66.5   RD 1/2 x  9.2 
   4     23      23.5      49.1    70.6    66.5   RD 1/2 x  9.2 
   5     29      23.5      46.9    73.8    75.4   RD 1/2 x  9.8 
   6     31      23.5      46.9    73.8    75.4   RD 1/2 x  9.8 
   7     37      23.5      46.7    74.2    75.4   RD 1/2 x  9.8 
   8     39      23.5      46.7    74.2    75.4   RD 1/2 x  9.8 
   9     45      23.5      46.3    74.8    75.4   RD 1/2 x  9.8 
  10     47      23.5      46.3    74.8    75.4   RD 1/2 x  9.8 
  11     52      23.5      46.1    75.1    75.4   RD 1/2 x  9.8 
  12     54      23.5      46.1    75.1    75.4   RD 1/2 x  9.8 
  13     11       4.6      53.2    12.8    10.8   RD 1/2 x  3.7 
  14     18       4.6      53.1    12.8    10.8   RD 1/2 x  3.7 
  15     26       4.6      51.1    13.3    10.8   RD 1/2 x  3.7 
  16     34       4.6      50.8    13.3    10.8   RD 1/2 x  3.7 
  17     42       4.6      50.5    13.4    10.8   RD 1/2 x  3.7 
  18     49       4.6      50.4    13.5    10.8   RD 1/2 x  3.7 
-------------------------------------------------------------------------------
 
 
Provided pressure reducer:  
-------------------------------------------------------------------------------
Pressure reducer type DK 65 / 65 x 18.5 
-------------------------------------------------------------------------------
 
 
Pressure relief 
-------------------------------------------------------------------------------
The minimum pressure relief opening into the air is  
   600 N/m2  =>  2453 cm2 
The mass flow rate is  11.99 kg/s. The standard volume flow rate is  24190 m3/h 
 
Note: pressure for enclosure is to be checked with the client !  
Assumed openings can be taken into account for pressure relief.  
-------------------------------------------------------------------------------
 
 
Pipe definition 
 (* Pipe table ASTM A106 Grade B Schedule 40//80/160 *) 
-------------------------------------------------------------------------------
 *h  =>  upstream pipe 200 bar, threaded   
 *d  =>  downstream pipe 60 bar, threaded   
 DK  =>  Pressure reducer 
-------------------------------------------------------------------------------





TECHNICAL DESIGN                                                  M I N I M A X
Argon HP System                                                      G m b H 
-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : BATTERY ROOM         Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
                                                                         (3.06)
 
Data of system and quantity flow 
 
 
Cylinder bank data 
-------------------------------------------------------------------------------
Average temperature ......... tf       =    20.0  °C  
Specific quantity ........... Q(60)    =    86.6  kg  
Design quantity ............. Q        =    91.1  kg  
Cylinder size chosen ........ Fg       =    80.0  l / 28.3 kg / 200 bar 
Number of cylinders chosen .. Fz       =     4     
Supply quantity ............. Qg       =   113.2  kg  
Flooding proportion ......... Q(60)/Qg =     0.77     
-------------------------------------------------------------------------------
 
 
Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
   0    0    1   12       4.0     21.7   0  0  0  0   4.0   0.0  178.3  169.5 
   1    1    2   50 *h    2.2     86.6   0  8  1  0  19.2   0.3  169.5  168.5 
   2    2    3   65 *h    4.6     86.6   0  3  0  0   7.6  -1.6  168.5  168.3 
   3    3    4   40 *h    1.2     86.6   0  0  1  0   3.9   1.2  168.3  167.7 
   4    4    5   40 *h    7.6     86.6   0  1  0  0   8.9   2.4  167.7  166.1 
   5    5    6   40 *h    8.4     86.6   0  1  0  0   9.7   0.0  166.1  164.3 
   6    6    7   40 DK   ----     86.6   0  0  0  0  20.6   0.0  164.3   57.1 
   7    7    8   40 *d    4.6     86.6   0  2  0  0   7.2   0.0   57.1   55.6 
   8    8    9   40 *d    1.3     43.3   0  0  1  0   4.0   0.0   55.6   55.3 
   9    9   10   32 *d    0.5     21.7   0  0  1  0   2.8   0.0   55.3   55.3 
  10   10   11   15 *d    0.2     21.7   0  0  1  0   1.2  -0.2   55.3   52.7 
  11    9   12   32 *d    0.5     21.7   0  0  1  0   2.8   0.0   55.3   55.3 
  12   12   13   15 *d    0.2     21.7   0  0  1  0   1.2  -0.2   55.3   52.7 
  13    8   14   40 *d    1.3     43.3   0  0  1  0   4.0   0.0   55.6   55.3 
  14   14   15   32 *d    0.5     21.7   0  0  1  0   2.8   0.0   55.3   55.3 
  15   15   16   15 *d    0.2     21.7   0  0  1  0   1.2  -0.2   55.3   52.7 
  16   14   17   32 *d    0.5     21.7   0  0  1  0   2.8   0.0   55.3   55.3 
  17   17   18   15 *d    0.2     21.7   0  0  1  0   1.2  -0.2   55.3   52.7 
  18   12    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   55.3    -.- 
  19   10    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   55.3    -.- 
  20   15    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   55.3    -.- 
  21   17    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   55.3    -.- 
-------------------------------------------------------------------------------



-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : BATTERY ROOM         Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
 
 
Calculation of nozzles 
-------------------------------------------------------------------------------
nozzle pipe  Q(60)nozzle          nozzle orifice  type of nozzle        
no.   point  theor.      pressure theor. actual 
             [kg/min]     [bar]   [mm2]   [mm2]  
-------------------------------------------------------------------------------
   1     11      21.6      52.7    53.6    54.1   RD 1/2 x  8.3 
   2     13      21.6      52.7    53.6    54.1   RD 1/2 x  8.3 
   3     16      21.6      52.7    53.6    54.1   RD 1/2 x  8.3 
   4     18      21.6      52.7    53.6    54.1   RD 1/2 x  8.3 
-------------------------------------------------------------------------------
 
 
Provided pressure reducer:  
-------------------------------------------------------------------------------
Pressure reducer type DK 40 / 40 x 9.1 
-------------------------------------------------------------------------------
 
 
Pressure relief 
-------------------------------------------------------------------------------
The minimum pressure relief opening into the air is  
   600 N/m2  =>   629 cm2 
The mass flow rate is  3.07 kg/s. The standard volume flow rate is  6200 m3/h  
 
Note: pressure for enclosure is to be checked with the client !  
Assumed openings can be taken into account for pressure relief.  
-------------------------------------------------------------------------------
 
 
Pipe definition 
 (* Pipe table ASTM A106 Grade B Schedule 40//80/160 *) 
-------------------------------------------------------------------------------
 *h  =>  upstream pipe 200 bar, threaded   
 *d  =>  downstream pipe 60 bar, threaded   
 DK  =>  Pressure reducer 
-------------------------------------------------------------------------------





TECHNICAL DESIGN                                                  M I N I M A X
Argon HP System                                                      G m b H 
-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : LV PANEL AREA 1      Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
                                                                         (3.06)
 
Data of system and quantity flow 
 
 
Cylinder bank data 
-------------------------------------------------------------------------------
Average temperature ......... tf       =    20.0  °C  
Specific quantity ........... Q(60)    =   395.1  kg  
Design quantity ............. Q        =   415.9  kg  
Cylinder size chosen ........ Fg       =    80.0  l / 28.3 kg / 200 bar 
Number of cylinders chosen .. Fz       =    16     
Supply quantity ............. Qg       =   452.8  kg  
Flooding proportion ......... Q(60)/Qg =     0.87     
-------------------------------------------------------------------------------
 
 
Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
   0    0    1   12       4.0     24.7   0  0  0  0   4.0   0.0  183.6  168.8 
   1    1    2   65 *h   12.6    395.1   0  8  1  0  23.1   0.3  168.8  158.3 
   2    2    3   65 *h    4.9    395.1   0  0  0  0   4.9  -1.6  158.3  156.0 
   3    3    4   65 *h    1.2    395.1   0  0  1  0   3.7   1.2  156.0  154.3 
   4    4    5   65 *h    7.0    395.1   0  2  0  0   9.0   2.0  154.3  149.9 
   5    5    6   65 *h   19.0    395.1   0  0  0  0  19.0   0.0  149.9  140.3 
   6    6    7   65 DK   ----    395.1   0  0  0  0  11.6   0.0  140.3   59.2 
   7    7    8   65 *d    6.8    395.1   0  3  0  0   9.8   0.4   59.2   53.2 
   8    8    9   65 *d    5.1    197.6   0  1  1  0   8.6   0.0   53.2   51.8 
   9    9   10   50 *d    1.1     98.8   0  0  1  0   4.5   0.0   51.8   51.3 
  10   10   11   32 *d    1.8     49.4   0  1  1  0   5.2  -0.2   51.3   50.2 
  11   11   12   32 *d    0.5     24.7   0  0  1  0   2.8   0.0   50.2   50.0 
  12   12   13   15 *d    0.2     24.7   0  0  1  0   1.2  -0.2   50.0   45.0 
  13   11   14   32 *d    0.5     24.7   0  0  1  0   2.8   0.0   50.2   50.0 
  14   14   15   15 *d    0.2     24.7   0  0  1  0   1.2  -0.2   50.0   45.0 
  15   10   16   32 *d    1.8     49.4   0  1  1  0   5.2  -0.2   51.3   50.2 
  16   16   17   32 *d    0.5     24.7   0  0  1  0   2.8   0.0   50.2   50.0 
  17   17   18   15 *d    0.2     24.7   0  0  1  0   1.2  -0.2   50.0   45.0 
  18   16   19   32 *d    0.5     24.7   0  0  1  0   2.8   0.0   50.2   50.0 
  19   19   20   15 *d    0.2     24.7   0  0  1  0   1.2  -0.2   50.0   45.0 
  20    9   21   50 *d    1.1     98.8   0  0  1  0   4.5   0.0   51.8   51.3 
  21   21   54   32 *d    1.8     49.4   0  1  1  0   5.2  -0.2   51.3   50.2 
  22   54   22   32 *d    0.5     24.7   0  0  1  0   2.8   0.0   50.2   50.0 
  23   22   23   15 *d    0.2     24.7   0  0  1  0   1.2  -0.2   50.0   45.0 
  24   54   24   32 *d    0.5     24.7   0  0  1  0   2.8   0.0   50.2   50.0 
  25   24   25   15 *d    0.2     24.7   0  0  1  0   1.2  -0.2   50.0   45.0 
  26   21   26   32 *d    1.8     49.4   0  1  1  0   5.2  -0.2   51.3   50.2 
  27   26   27   32 *d    0.5     24.7   0  0  1  0   2.8   0.0   50.2   50.0 
  28   27   28   15 *d    0.2     24.7   0  0  1  0   1.2  -0.2   50.0   45.0 
  29   26   29   32 *d    0.5     24.7   0  0  1  0   2.8   0.0   50.2   50.0 



-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : LV PANEL AREA 1      Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
 
 
Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
Continued 
  30   29   30   15 *d    0.2     24.7   0  0  1  0   1.2  -0.2   50.0   45.0 
  31    8   31   65 *d    7.0    197.6   0  1  1  0  10.5   0.0   53.2   51.5 
  32   31   32   50 *d    1.3     98.8   0  0  1  0   4.7   0.0   51.5   51.0 
  33   32   33   32 *d    3.7     49.4   0  1  1  0   7.1  -0.2   51.0   49.4 
  34   33   34   32 *d    0.5     24.7   0  0  1  0   2.8   0.0   49.4   49.2 
  35   34   35   15 *d    0.2     24.7   0  0  1  0   1.2  -0.2   49.2   44.1 
  36   33   36   32 *d    0.5     24.7   0  0  1  0   2.8   0.0   49.4   49.2 
  37   36   37   15 *d    0.2     24.7   0  0  1  0   1.2  -0.2   49.2   44.1 
  38   32   38   32 *d    3.7     49.4   0  1  1  0   7.1  -0.2   51.0   49.4 
  39   38   39   32 *d    0.5     24.7   0  0  1  0   2.8   0.0   49.4   49.2 
  40   39   40   15 *d    0.2     24.7   0  0  1  0   1.2  -0.2   49.2   44.1 
  41   38   41   32 *d    0.5     24.7   0  0  1  0   2.8   0.0   49.4   49.2 
  42   41   42   15 *d    0.2     24.7   0  0  1  0   1.2  -0.2   49.2   44.1 
  43   31   43   50 *d    1.3     98.8   0  0  1  0   4.7   0.0   51.5   51.0 
  44   43   44   32 *d    2.9     49.4   0  1  1  0   6.3  -0.2   51.0   49.6 
  45   44   45   32 *d    0.5     24.7   0  0  1  0   2.8   0.0   49.6   49.4 
  46   45   46   15 *d    0.2     24.7   0  0  1  0   1.2  -0.2   49.4   44.3 
  47   44   47   32 *d    0.5     24.7   0  0  1  0   2.8   0.0   49.6   49.4 
  48   47   48   15 *d    0.2     24.7   0  0  1  0   1.2  -0.2   49.4   44.3 
  49   43   49   32 *d    2.9     49.4   0  1  1  0   6.3  -0.2   51.0   49.6 
  50   49   50   32 *d    0.5     24.7   0  0  1  0   2.8   0.0   49.6   49.4 
  51   50   51   15 *d    0.2     24.7   0  0  1  0   1.2  -0.2   49.4   44.3 
  52   49   52   32 *d    0.5     24.7   0  0  1  0   2.8   0.0   49.6   49.4 
  53   52   53   15 *d    0.2     24.7   0  0  1  0   1.2  -0.2   49.4   44.3 
  54   12    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   50.0    -.- 
  55   14    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   50.0    -.- 
  56   17    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   50.0    -.- 
  57   19    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   50.0    -.- 
  58   22    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   50.0    -.- 
  59   24    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   50.0    -.- 
  60   27    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   50.0    -.- 
  61   29    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   50.0    -.- 
  62   34    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   49.2    -.- 
  63   36    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   49.2    -.- 
  64   39    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   49.2    -.- 
  65   41    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   49.2    -.- 
  66   45    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   49.4    -.- 
  67   47    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   49.4    -.- 
  68   50    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   49.4    -.- 
  69   52    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   49.4    -.- 
-------------------------------------------------------------------------------



-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : LV PANEL AREA 1      Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
 
 
Calculation of nozzles 
-------------------------------------------------------------------------------
nozzle pipe  Q(60)nozzle          nozzle orifice  type of nozzle        
no.   point  theor.      pressure theor. actual 
             [kg/min]     [bar]   [mm2]   [mm2]  
-------------------------------------------------------------------------------
   1     13      24.7      45.0    85.1    83.3   RD 1/2 x 10.3 
   2     15      24.7      45.0    85.1    83.3   RD 1/2 x 10.3 
   3     18      24.7      45.0    85.1    83.3   RD 1/2 x 10.3 
   4     20      24.7      45.0    85.1    83.3   RD 1/2 x 10.3 
   5     23      24.7      45.0    85.1    83.3   RD 1/2 x 10.3 
   6     25      24.7      45.0    85.1    83.3   RD 1/2 x 10.3 
   7     28      24.7      45.0    85.1    83.3   RD 1/2 x 10.3 
   8     30      24.7      45.0    85.1    83.3   RD 1/2 x 10.3 
   9     35      24.7      44.1    86.8    83.3   RD 1/2 x 10.3 
  10     37      24.7      44.1    86.8    83.3   RD 1/2 x 10.3 
  11     40      24.7      44.1    86.8    83.3   RD 1/2 x 10.3 
  12     42      24.7      44.1    86.8    83.3   RD 1/2 x 10.3 
  13     46      24.7      44.3    86.4    83.3   RD 1/2 x 10.3 
  14     48      24.7      44.3    86.4    83.3   RD 1/2 x 10.3 
  15     51      24.7      44.3    86.4    83.3   RD 1/2 x 10.3 
  16     53      24.7      44.3    86.4    83.3   RD 1/2 x 10.3 
-------------------------------------------------------------------------------
 
 
Provided pressure reducer:  
-------------------------------------------------------------------------------
Pressure reducer type DK 65 / 65 x 22.5 
-------------------------------------------------------------------------------
 
 
Pressure relief 
-------------------------------------------------------------------------------
The minimum pressure relief opening into the air is  
   600 N/m2  =>  3284 cm2 
The mass flow rate is  16.05 kg/s. The standard volume flow rate is  32390 m3/h 
 
Note: pressure for enclosure is to be checked with the client !  
Assumed openings can be taken into account for pressure relief.  
-------------------------------------------------------------------------------
 
 
Pipe definition 
 (* Pipe table ASTM A106 Grade B Schedule 40//80/160 *) 
-------------------------------------------------------------------------------
 *h  =>  upstream pipe 200 bar, threaded   
 *d  =>  downstream pipe 60 bar, threaded   
 DK  =>  Pressure reducer 
-------------------------------------------------------------------------------





TECHNICAL DESIGN                                                  M I N I M A X
Argon HP System                                                      G m b H 
-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : LV PANEL AREA 2      Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
                                                                         (3.06)
 
Data of system and quantity flow 
 
 
Cylinder bank data 
-------------------------------------------------------------------------------
Average temperature ......... tf       =    20.0  °C  
Specific quantity ........... Q(60)    =   429.5  kg  
Design quantity ............. Q        =   452.1  kg  
Cylinder size chosen ........ Fg       =    80.0  l / 28.3 kg / 200 bar 
Number of cylinders chosen .. Fz       =    17     
Supply quantity ............. Qg       =   481.1  kg  
Flooding proportion ......... Q(60)/Qg =     0.89     
-------------------------------------------------------------------------------
 
 
Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
   0    0    1   12       4.0     25.3   0  0  0  0   4.0   0.0  183.2  166.8 
   1    1    2   65 *h   12.6    429.5   0  8  1  0  23.1   0.3  166.8  153.6 
   2    2    3   65 *h    5.2    429.5   0  3  0  0   8.2  -1.6  153.6  148.6 
   3    3    4   65 *h    1.2    429.5   0  0  1  0   3.7   1.2  148.6  146.4 
   4    4    5   65 *h   12.2    429.5   0  2  0  0  14.2   1.9  146.4  137.3 
   5    5    6   65 *h   20.0    429.5   0  0  0  0  20.0   0.0  137.3  123.3 
   6    6    7   65 DK   ----    429.5   0  0  0  0  22.5   0.0  123.3   59.9 
   7    7    8   65 *d   15.0    429.5   0  3  0  0  18.0   0.0   59.9   45.5 
   8    8    9   50 *d    2.4    214.8   0  0  1  0   5.8   0.0   45.5   41.9 
   9    9   10   50 *d    2.6    107.4   0  0  1  0   6.0   0.0   41.9   40.9 
  10   10   11   50 *d    1.3     53.7   0  1  1  0   6.4  -0.2   40.9   40.7 
  11   11   12   50 *d    0.5     26.8   0  0  1  0   3.9   0.0   40.7   40.6 
  12   12   13   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  13   13   14   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  14   12   15   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  15   15   16   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  16   11   17   50 *d    0.5     26.8   0  0  1  0   3.9   0.0   40.7   40.6 
  17   17   18   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  18   18   19   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  19   17   20   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  20   20   21   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  21   10   45   50 *d    1.3     53.7   0  1  1  0   6.4  -0.2   40.9   40.7 
  22   45   46   50 *d    0.5     26.8   0  0  1  0   3.9   0.0   40.7   40.6 
  23   46   47   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  24   47   48   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  25   46   49   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  26   49   50   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  27   45   51   50 *d    0.5     26.8   0  0  1  0   3.9   0.0   40.7   40.6 
  28   51   52   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  29   52   53   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
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Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
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  30   51   54   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  31   54   55   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  32    9   22   50 *d    2.6    107.4   0  0  1  0   6.0   0.0   41.9   40.9 
  33   22   23   50 *d    1.3     53.7   0  1  1  0   6.4  -0.2   40.9   40.7 
  34   23   24   50 *d    0.5     26.8   0  0  1  0   3.9   0.0   40.7   40.6 
  35   24   25   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  36   25   26   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  37   24   27   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  38   27   28   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  39   23   29   50 *d    0.5     26.8   0  0  1  0   3.9   0.0   40.7   40.6 
  40   29   30   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  41   30   31   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  42   29   32   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  43   32   33   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  44   22   34   50 *d    1.3     53.7   0  1  1  0   6.4  -0.2   40.9   40.7 
  45   34   35   50 *d    0.5     26.8   0  0  1  0   3.9   0.0   40.7   40.6 
  46   35   36   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  47   36   37   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  48   35   38   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  49   38   39   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  50   34   40   50 *d    0.5     26.8   0  0  1  0   3.9   0.0   40.7   40.6 
  51   40   41   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  52   41   42   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  53   40   43   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  54   43   44   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  55    8   56   50 *d    2.4    214.8   0  0  1  0   5.8   0.0   45.5   41.9 
  56   56   57   50 *d    2.6    107.4   0  0  1  0   6.0   0.0   41.9   40.9 
  57   57   58   50 *d    1.3     53.7   0  1  1  0   6.4  -0.2   40.9   40.7 
  58   58   59   50 *d    0.5     26.8   0  0  1  0   3.9   0.0   40.7   40.6 
  59   59   60   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  60   60   61   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  61   59   62   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  62   62   63   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  63   58   64   50 *d    0.5     26.8   0  0  1  0   3.9   0.0   40.7   40.6 
  64   64   65   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  65   65   66   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  66   64   67   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  67   67   68   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  68   57   69   50 *d    1.3     53.7   0  1  1  0   6.4  -0.2   40.9   40.7 
  69   69   70   50 *d    0.5     26.8   0  0  1  0   3.9   0.0   40.7   40.6 
  70   70   71   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  71   71   72   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  72   70   73   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  73   73   74   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  74   69   75   50 *d    0.5     26.8   0  0  1  0   3.9   0.0   40.7   40.6 
  75   75   76   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
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Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
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  76   76   77   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  77   75   78   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  78   78   79   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  79   56   80   50 *d    2.6    107.4   0  0  1  0   6.0   0.0   41.9   40.9 
  80   80   81   50 *d    1.3     53.7   0  1  1  0   6.4  -0.2   40.9   40.7 
  81   81   82   50 *d    0.5     26.8   0  0  1  0   3.9   0.0   40.7   40.6 
  82   82   83   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  83   83   84   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  84   82   85   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  85   85   86   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  86   81   87   50 *d    0.5     26.8   0  0  1  0   3.9   0.0   40.7   40.6 
  87   87   88   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  88   88   89   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  89   87  101   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  90  101  102   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  91   80   90   50 *d    1.3     53.7   0  1  1  0   6.4  -0.2   40.9   40.7 
  92   90   91   50 *d    0.5     26.8   0  0  1  0   3.9   0.0   40.7   40.6 
  93   91   92   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  94   92   93   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  95   91   94   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  96   94   95   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
  97   90   96   50 *d    0.5     26.8   0  0  1  0   3.9   0.0   40.7   40.6 
  98   96   97   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
  99   97   98   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
 100   96   99   20 *d    0.5     13.4   0  0  1  0   1.9   0.0   40.6   40.0 
 101   99  100   15 *d    0.2     13.4   0  0  1  0   1.2  -0.2   40.0   38.1 
 102   13    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 103   15    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 104   18    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 105   20    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 106   25    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 107   27    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 108   30    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 109   32    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 110   36    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 111   38    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 112   41    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 113   43    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 114   52    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 115   54    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 116   47    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 117   49    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 118   60    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 119   62    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 120   65    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 121   67    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
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Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
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 122   83    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 123   85    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 124   88    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 125  101    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 126   71    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 127   73    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 128   76    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 129   78    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 130   94    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 131   92    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 132   97    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
 133   99    -   20 *d    0.2      -.-   0  0  0  1   0.6   0.0   40.0    -.- 
-------------------------------------------------------------------------------
 
 
Calculation of nozzles 
-------------------------------------------------------------------------------
nozzle pipe  Q(60)nozzle          nozzle orifice  type of nozzle        
no.   point  theor.      pressure theor. actual 
             [kg/min]     [bar]   [mm2]   [mm2]  
-------------------------------------------------------------------------------
   1     14      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
   2     16      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
   3     19      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
   4     21      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
   5     26      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
   6     28      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
   7     31      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
   8     33      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
   9     48      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  10     50      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  11     53      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  12     55      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  13     42      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  14     44      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  15     37      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  16     39      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  17     61      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  18     63      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  19     66      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  20     68      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  21     84      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  22     86      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  23     89      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  24    102      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  25     72      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
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Calculation of nozzles 
-------------------------------------------------------------------------------
nozzle pipe  Q(60)nozzle          nozzle orifice  type of nozzle        
no.   point  theor.      pressure theor. actual 
             [kg/min]     [bar]   [mm2]   [mm2]  
-------------------------------------------------------------------------------
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  26     74      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  27     77      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  28     79      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  29     93      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  30     95      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  31     98      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
  32    100      13.4      38.1    56.2    54.1   RD 1/2 x  8.3 
-------------------------------------------------------------------------------
 
 
Provided pressure reducer:  
-------------------------------------------------------------------------------
Pressure reducer type DK 65 / 65 x 25.4 
-------------------------------------------------------------------------------
 
 
Pressure relief 
-------------------------------------------------------------------------------
The minimum pressure relief opening into the air is  
   600 N/m2  =>  3653 cm2 
The mass flow rate is  17.86 kg/s. The standard volume flow rate is  36030 m3/h 
 
Note: pressure for enclosure is to be checked with the client !  
Assumed openings can be taken into account for pressure relief.  
-------------------------------------------------------------------------------
 
 
Pipe definition 
 (* Pipe table ASTM A106 Grade B Schedule 40//80/160 *) 
-------------------------------------------------------------------------------
 *h  =>  upstream pipe 200 bar, threaded   
 *d  =>  downstream pipe 60 bar, threaded   
 DK  =>  Pressure reducer 
-------------------------------------------------------------------------------





TECHNICAL DESIGN                                                  M I N I M A X
Argon HP System                                                      G m b H 
-------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : M.V. SWITCH ROOM 1   Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
                                                                         (3.06)
 
Data of system and quantity flow 
 
 
Cylinder bank data 
-------------------------------------------------------------------------------
Average temperature ......... tf       =    20.0  °C  
Specific quantity ........... Q(60)    =   400.8  kg  
Design quantity ............. Q        =   421.9  kg  
Cylinder size chosen ........ Fg       =    80.0  l / 28.3 kg / 200 bar 
Number of cylinders chosen .. Fz       =    16     
Supply quantity ............. Qg       =   452.8  kg  
Flooding proportion ......... Q(60)/Qg =     0.89     
-------------------------------------------------------------------------------
 
 
Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
   0    0    1   12       4.0     25.1   0  0  0  0   4.0   0.0  179.0  163.4 
   1    1    2   65 *h   12.0    400.8   0  7  1  0  21.5   0.3  163.4  153.1 
   2    2    3   65 *h    5.5    400.8   0  3  0  0   8.5  -1.6  153.1  148.8 
   3    3    4   65 *h    1.2    400.8   0  0  1  0   3.7   1.2  148.8  146.9 
   4    4    5   65 *h    6.2    400.8   0  2  0  0   8.2   1.7  146.9  142.6 
   5    5    6   65 *h   19.0    400.8   0  0  0  0  19.0   0.0  142.6  132.1 
   6    6    7   65 DK   ----    400.8   0  0  0  0   9.7   0.0  132.1   59.3 
   7    7    8   65 *d    7.7    400.8   0  3  0  0  10.7   0.7   59.3   52.6 
   8    8    9   65 *d    7.1    133.6   0  1  1  0  10.6   0.0   52.6   51.8 
   9    9   10   32 *d    1.0     66.8   0  0  1  0   3.3   0.0   51.8   50.5 
  10   10   11   32 *d    2.5     33.4   0  1  1  0   5.9  -0.2   50.5   49.8 
  11   11   12   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   49.8   49.8 
  12   12   13   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   49.8   47.5 
  13   11   14   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   49.8   49.8 
  14   14   15   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   49.8   47.5 
  15   10   16   32 *d    2.5     33.4   0  1  1  0   5.9  -0.2   50.5   49.8 
  16   16   17   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   49.8   49.8 
  17   17   18   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   49.8   47.5 
  18   16   19   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   49.8   49.8 
  19   19   20   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   49.8   47.5 
  20    9   21   32 *d    1.0     66.8   0  0  1  0   3.3   0.0   51.8   50.5 
  21   21   22   32 *d    2.5     33.4   0  1  1  0   5.9  -0.2   50.5   49.8 
  22   22   23   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   49.8   49.8 
  23   23   24   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   49.8   47.5 
  24   22   25   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   49.8   49.8 
  25   25   26   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   49.8   47.5 
  26   21   27   32 *d    2.5     33.4   0  1  1  0   5.9  -0.2   50.5   49.8 
  27   27   28   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   49.8   49.8 
  28   28   29   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   49.8   47.5 
  29   27   30   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   49.8   49.8 
Continued next page 
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Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : M.V. SWITCH ROOM 1   Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
 
 
Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
Continued 
  30   30   31   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   49.8   47.5 
  31    8   63   65 *d    3.0    267.2   0  0  1  0   5.5   0.0   52.6   51.0 
  32   63   32   65 *d    3.4    133.6   0  0  1  0   5.9   0.0   51.0   50.5 
  33   32   33   32 *d    1.0     66.8   0  0  1  0   3.3   0.0   50.5   49.1 
  34   33   34   32 *d    2.5     33.4   0  1  1  0   5.9  -0.2   49.1   48.5 
  35   34   35   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   48.5   48.4 
  36   35   36   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   48.4   46.1 
  37   34   37   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   48.5   48.4 
  38   37   38   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   48.4   46.1 
  39   33   39   32 *d    2.5     33.4   0  0  1  0   4.8  -0.2   49.1   48.6 
  40   39   40   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   48.6   48.5 
  41   40   41   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   48.5   46.2 
  42   39   42   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   48.6   48.5 
  43   42   43   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   48.5   46.2 
  44   32   44   32 *d    1.0     66.8   0  0  1  0   3.3   0.0   50.5   49.1 
  45   44   45   32 *d    2.5     33.4   0  0  1  0   4.8  -0.2   49.1   48.6 
  46   45   46   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   48.6   48.5 
  47   46   47   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   48.5   46.2 
  48   44   50   32 *d    2.5     33.4   0  0  1  0   4.8  -0.2   49.1   48.6 
  49   50   51   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   48.6   48.5 
  50   51   52   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   48.5   46.2 
  51   50   53   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   48.6   48.5 
  52   53   54   15 *d    0.2     16.7   0  0  1  0   1.2   0.0   48.5   46.2 
  53   63   55   65 *d    7.4    133.6   0  1  0  1   9.2   0.0   51.0   50.2 
  54   55   56   32 *d    1.0     66.8   0  0  1  0   3.3   0.0   50.2   48.8 
  55   56   58   32 *d    2.5     33.4   0  1  1  0   5.9  -0.2   48.8   48.2 
  56   58   59   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   48.2   48.1 
  57   59   60   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   48.1   45.8 
  58   58   61   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   48.2   48.1 
  59   61   62   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   48.1   45.8 
  60   56   64   32 *d    2.5     33.4   0  1  1  0   5.9  -0.2   48.8   48.2 
  61   64   65   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   48.2   48.1 
  62   65   66   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   48.1   45.8 
  63   64   67   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   48.2   48.1 
  64   67   68   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   48.1   45.8 
  65   55   69   32 *d    1.0     66.8   0  0  1  0   3.3   0.0   50.2   48.8 
  66   69   70   32 *d    2.5     33.4   0  1  1  0   5.9  -0.2   48.8   48.2 
  67   70   71   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   48.2   48.1 
  68   71   72   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   48.1   45.8 
  69   70   73   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   48.2   48.1 
  70   73   74   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   48.1   45.8 
  71   69   76   32 *d    2.5     33.4   0  1  1  0   5.9  -0.2   48.8   48.2 
  72   76   77   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   48.2   48.1 
  73   77   78   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   48.1   45.8 
  74   76   79   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   48.2   48.1 
  75   79   80   15 *d    0.2     16.7   0  0  1  0   1.2  -0.2   48.1   45.8 
Continued next page 
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Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
Build. : M.V. SWITCH ROOM 1   Name : ARGON                  No: SA-013524-047  
-------------------------------------------------------------------------------
 
 
Pressure drop calculation  
-------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
-------------------------------------------------------------------------------
Continued 
  76   12    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   49.8    -.- 
  77   14    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   49.8    -.- 
  78   17    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   49.8    -.- 
  79   19    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   49.8    -.- 
  80   23    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   49.8    -.- 
  81   25    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   49.8    -.- 
  82   28    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   49.8    -.- 
  83   30    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   49.8    -.- 
  84   35    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.4    -.- 
  85   37    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.4    -.- 
  86   40    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.5    -.- 
  87   42    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.5    -.- 
  88   46    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.5    -.- 
  89   51    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.5    -.- 
  90   53    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.5    -.- 
  91   59    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.1    -.- 
  92   61    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.1    -.- 
  93   65    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.1    -.- 
  94   67    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.1    -.- 
  95   71    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.1    -.- 
  96   73    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.1    -.- 
  97   77    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.1    -.- 
  98   79    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.1    -.- 
  99   45   48   32 *d    0.5     16.7   0  0  1  0   2.8   0.0   48.6   48.5 
 100   48   49   15 *d    0.2     16.7   0  0  1  0   1.2   0.0   48.5   46.2 
 101   48    -   32 *d    0.2      -.-   0  0  0  1   0.9   0.0   48.5    -.- 
-------------------------------------------------------------------------------
 
 
Calculation of nozzles 
-------------------------------------------------------------------------------
nozzle pipe  Q(60)nozzle          nozzle orifice  type of nozzle        
no.   point  theor.      pressure theor. actual 
             [kg/min]     [bar]   [mm2]   [mm2]  
-------------------------------------------------------------------------------
   1     13      16.7      47.5    54.7    54.1   RD 1/2 x  8.3 
   2     15      16.7      47.5    54.7    54.1   RD 1/2 x  8.3 
   3     18      16.7      47.5    54.7    54.1   RD 1/2 x  8.3 
   4     20      16.7      47.5    54.7    54.1   RD 1/2 x  8.3 
   5     24      16.7      47.5    54.7    54.1   RD 1/2 x  8.3 
   6     26      16.7      47.5    54.7    54.1   RD 1/2 x  8.3 
   7     29      16.7      47.5    54.7    54.1   RD 1/2 x  8.3 
   8     31      16.7      47.5    54.7    54.1   RD 1/2 x  8.3 
   9     36      16.7      46.1    56.4    54.1   RD 1/2 x  8.3 
  10     38      16.7      46.1    56.4    54.1   RD 1/2 x  8.3 
  11     41      16.7      46.2    56.3    54.1   RD 1/2 x  8.3 
Continued next page 
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Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
-------------------------------------------------------------------------------
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-------------------------------------------------------------------------------
 
 
Calculation of nozzles 
-------------------------------------------------------------------------------
nozzle pipe  Q(60)nozzle          nozzle orifice  type of nozzle        
no.   point  theor.      pressure theor. actual 
             [kg/min]     [bar]   [mm2]   [mm2]  
-------------------------------------------------------------------------------
Continued 
  12     43      16.7      46.2    56.3    54.1   RD 1/2 x  8.3 
  13     52      16.7      46.2    56.3    54.1   RD 1/2 x  8.3 
  14     54      16.7      46.2    56.3    54.1   RD 1/2 x  8.3 
  15     47      16.7      46.2    56.3    54.1   RD 1/2 x  8.3 
  16     49      16.7      46.2    56.3    54.1   RD 1/2 x  8.3 
  17     60      16.7      45.8    56.8    54.1   RD 1/2 x  8.3 
  18     62      16.7      45.8    56.8    54.1   RD 1/2 x  8.3 
  19     66      16.7      45.8    56.8    54.1   RD 1/2 x  8.3 
  20     68      16.7      45.8    56.8    54.1   RD 1/2 x  8.3 
  21     72      16.7      45.8    56.8    54.1   RD 1/2 x  8.3 
  22     74      16.7      45.8    56.8    54.1   RD 1/2 x  8.3 
  23     78      16.7      45.8    56.8    54.1   RD 1/2 x  8.3 
  24     80      16.7      45.8    56.8    54.1   RD 1/2 x  8.3 
-------------------------------------------------------------------------------
 
 
Provided pressure reducer:  
-------------------------------------------------------------------------------
Pressure reducer type DK 65 / 65 x 23.4 
-------------------------------------------------------------------------------
 
 
Pressure relief 
-------------------------------------------------------------------------------
The minimum pressure relief opening into the air is  
   600 N/m2  =>  3334 cm2 
The mass flow rate is  16.30 kg/s. The standard volume flow rate is  32880 m3/h 
 
Note: pressure for enclosure is to be checked with the client !  
Assumed openings can be taken into account for pressure relief.  
-------------------------------------------------------------------------------
 
 
Pipe definition 
 (* Pipe table ASTM A106 Grade B Schedule 40//80/160 *) 
-------------------------------------------------------------------------------
 *h  =>  upstream pipe 200 bar, threaded   
 *d  =>  downstream pipe 60 bar, threaded   
 DK  =>  Pressure reducer 
-------------------------------------------------------------------------------





TECHNICAL DESIGN                                                  M I N I M A X 
Argon HP System                                                      G m b H 
------------------------------------------------------------------------------- 
Client : IRASCO               Project: G3939-10             Date : 22.11.2010   
------------------------------------------------------------------------------- 
Build. : M.V. SWITCH ROOM 2   Name : ARGON                  No: SA-013524-047   
------------------------------------------------------------------------------- 
                                                                         (3.06) 
 
Data of system and quantity flow 
 
 
Cylinder bank data 
--------------------------------------------------------------------------------
Average temperature ......... tf       =    20.0  °C  
Specific quantity ........... Q(60)    =   400.8  kg  
Design quantity ............. Q        =   421.9  kg  
Cylinder size chosen ........ Fg       =    80.0  l / 28.3 kg / 200 bar 
Number of cylinders chosen .. Fz       =    16     
Supply quantity ............. Qg       =   452.8  kg  
Flooding proportion ......... Q(60)/Qg =     0.89     
--------------------------------------------------------------------------------
 
 
Pressure drop calculation  
--------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
--------------------------------------------------------------------------------
   0    0    1   12       4.0     25.1   0  0  0  0   4.0   0.0  178.1  162.3 
   1    1    2   65 *h   12.0    400.8   0  7  1  0  21.5   0.3  162.3  151.8 
   2    2    3   65 *h    5.5    400.8   0  3  0  0   8.5  -1.6  151.8  147.4 
   3    3    4   65 *h    1.2    400.8   0  0  1  0   3.7   1.2  147.4  145.5 
   4    4    5   65 *h   16.3    400.8   0  2  0  0  18.3   1.6  145.5  135.6 
   5    5    6   65 *h   15.0    400.8   0  1  0  0  16.0   0.0  135.6  126.3 
   6    6    7   65 DK   ----    400.8   0  0  0  0   8.7   0.0  126.3   58.2 
   7    7    8   65 *d   12.0    400.8   0  1  0  0  13.0   0.0   58.2   49.6 
   8    8    9   65 *d    6.2    178.1   0  1  1  0   9.7   0.0   49.6   48.2 
   9    9   10   40 *d    1.1     89.1   0  0  1  0   3.8   0.0   48.2   46.9 
  10   10   11   40 *d    2.5     44.5   0  1  1  0   6.5  -0.2   46.9   46.3 
  11   11   12   40 *d    0.5     22.3   0  0  1  0   3.2   0.0   46.3   46.2 
  12   12   13   15 *d    0.2     22.3   0  0  1  0   1.2  -0.2   46.2   41.8 
  13   11   14   40 *d    0.5     22.3   0  0  1  0   3.2   0.0   46.3   46.2 
  14   14   15   15 *d    0.2     22.3   0  0  1  0   1.2  -0.2   46.2   41.8 
  15   10   16   40 *d    2.5     44.5   0  1  1  0   6.5  -0.2   46.9   46.3 
  16   16   17   40 *d    0.5     22.3   0  0  1  0   3.2   0.0   46.3   46.2 
  17   17   18   15 *d    0.2     22.3   0  0  1  0   1.2  -0.2   46.2   41.8 
  18   16   19   40 *d    0.5     22.3   0  0  1  0   3.2   0.0   46.3   46.2 
  19   19   20   15 *d    0.2     22.3   0  0  1  0   1.2  -0.2   46.2   41.8 
  20    9   21   40 *d    1.0     89.1   0  0  1  0   3.7   0.0   48.2   46.9 
  21   21   22   40 *d    2.5     44.5   0  1  1  0   6.5  -0.2   46.9   46.3 
  22   22   23   40 *d    0.5     22.3   0  0  1  0   3.2   0.0   46.3   46.2 
  23   23   24   15 *d    0.2     22.3   0  0  1  0   1.2  -0.2   46.2   41.8 
  24   22   25   40 *d    0.5     22.3   0  0  1  0   3.2   0.0   46.3   46.2 
  25   25   26   15 *d    0.2     22.3   0  0  1  0   1.2  -0.2   46.2   41.8 
  26   21   28   40 *d    2.5     44.5   0  1  1  0   6.5  -0.2   46.9   46.3 
  27   28   29   40 *d    0.5     22.3   0  0  1  0   3.2   0.0   46.3   46.2 
  28   29   30   15 *d    0.2     22.3   0  0  1  0   1.2  -0.2   46.2   41.8 
  29   28   31   40 *d    0.5     22.3   0  0  1  0   3.2   0.0   46.3   46.2 



--------------------------------------------------------------------------------
Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
--------------------------------------------------------------------------------
Build. : M.V. SWITCH ROOM 2   Name : ARGON                  No: SA-013524-047  
--------------------------------------------------------------------------------
 
 
Pressure drop calculation  
--------------------------------------------------------------------------------
pipe            Nominal       Argon     pipe fitt.  total eleva. inlet  outlt. 
sec.  from to   width  length quantity  va eb ts tt length diff. pressure      
                [mm]    [m]   [kg/min]              [m]   [m]    [bar]  [bar]  
--------------------------------------------------------------------------------
Continued 
  30   31   32   15 *d    0.2     22.3   0  0  1  0   1.2  -0.2   46.2   41.8 
  31    8   33   65 *d    6.2    222.7   0  1  1  0   9.7   0.0   49.6   47.4 
  32   33   34   40 *d    1.2    111.3   0  0  1  0   3.9   0.0   47.4   45.2 
  33   34   35   40 *d    0.5     22.3   0  0  1  0   3.2   0.0   45.2   45.1 
  34   35   36   15 *d    0.4     22.3   0  0  1  0   1.4  -0.4   45.1   39.8 
  35   34   37   40 *d    1.2     89.1   0  0  0  1   2.0   0.0   45.2   44.5 
  36   37   38   40 *d    2.5     44.5   0  1  1  0   6.5  -0.2   44.5   43.8 
  37   38   39   40 *d    0.5     22.3   0  0  1  0   3.2   0.0   43.8   43.8 
  38   39   40   15 *d    0.2     22.3   0  0  1  0   1.2  -0.2   43.8   39.1 
  39   38   41   40 *d    0.5     22.3   0  0  1  0   3.2   0.0   43.8   43.8 
  40   41   42   15 *d    0.2     22.3   0  0  1  0   1.2  -0.2   43.8   39.1 
  41   37   43   40 *d    2.5     44.5   0  1  1  0   6.5  -0.2   44.5   43.8 
  42   43   44   40 *d    0.5     22.3   0  0  1  0   3.2   0.0   43.8   43.8 
  43   44   45   15 *d    0.2     22.3   0  0  1  0   1.2  -0.2   43.8   39.1 
  44   43   46   40 *d    0.5     22.3   0  0  1  0   3.2   0.0   43.8   43.8 
  45   46   47   15 *d    0.2     22.3   0  0  1  0   1.2  -0.2   43.8   39.1 
  46   33   48   40 *d    1.2    111.3   0  0  1  0   3.9   0.0   47.4   45.2 
  47   48   49   40 *d    0.5     22.3   0  0  1  0   3.2   0.0   45.2   45.1 
  48   49   50   15 *d    0.4     22.3   0  0  1  0   1.4  -0.4   45.1   39.8 
  49   48   51   40 *d    1.2     89.1   0  0  0  1   2.0   0.0   45.2   44.5 
  50   51   52   40 *d    2.5     44.5   0  1  1  0   6.5  -0.2   44.5   43.8 
  51   52   53   40 *d    0.5     22.3   0  0  1  0   3.2   0.0   43.8   43.8 
  52   53   54   15 *d    0.2     22.3   0  0  1  0   1.2  -0.2   43.8   39.1 
  53   52   55   40 *d    0.5     22.3   0  0  1  0   3.2   0.0   43.8   43.8 
  54   55   56   15 *d    0.2     22.3   0  0  1  0   1.2  -0.2   43.8   39.1 
  55   51   57   40 *d    2.5     44.5   0  1  1  0   6.5  -0.2   44.5   43.8 
  56   57   58   40 *d    0.5     22.3   0  0  1  0   3.2   0.0   43.8   43.8 
  57   58   59   15 *d    0.2     22.3   0  0  1  0   1.2  -0.2   43.8   39.1 
  58   57   60   40 *d    0.2     22.3   0  0  1  0   2.9   0.0   43.8   43.8 
  59   60   61   15 *d    0.2     22.3   0  0  1  0   1.2  -0.2   43.8   39.1 
  60   12    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   46.2    -.- 
  61   14    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   46.2    -.- 
  62   17    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   46.2    -.- 
  63   19    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   46.2    -.- 
  64   23    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   46.2    -.- 
  65   25    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   46.2    -.- 
  66   29    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   46.2    -.- 
  67   31    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   46.2    -.- 
  68   39    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   43.8    -.- 
  69   41    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   43.8    -.- 
  70   44    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   43.8    -.- 
  71   46    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   43.8    -.- 
  72   35    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   45.1    -.- 
  73   49    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   45.1    -.- 
  74   53    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   43.8    -.- 
  75   55    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   43.8    -.- 
  76   58    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   43.8    -.- 
  77   60    -   40 *d    0.2      -.-   0  0  0  1   1.0   0.0   43.8    -.- 
--------------------------------------------------------------------------------



Client : IRASCO               Project: G3939-10             Date : 22.11.2010  
--------------------------------------------------------------------------------
Build. : M.V. SWITCH ROOM 2   Name : ARGON                  No: SA-013524-047  
--------------------------------------------------------------------------------
 
 
Calculation of nozzles 
--------------------------------------------------------------------------------
nozzle pipe  Q(60)nozzle          nozzle orifice  type of nozzle        
no.   point  theor.      pressure theor. actual 
             [kg/min]     [bar]   [mm2]   [mm2]  
--------------------------------------------------------------------------------
   1     13      22.3      41.8    83.1    83.3   RD 1/2 x 10.3 
   2     15      22.3      41.8    83.1    83.3   RD 1/2 x 10.3 
   3     18      22.3      41.8    83.1    83.3   RD 1/2 x 10.3 
   4     20      22.3      41.8    83.1    83.3   RD 1/2 x 10.3 
   5     24      22.3      41.8    83.0    83.3   RD 1/2 x 10.3 
   6     26      22.3      41.8    83.0    83.3   RD 1/2 x 10.3 
   7     30      22.3      41.8    83.0    83.3   RD 1/2 x 10.3 
   8     32      22.3      41.8    83.0    83.3   RD 1/2 x 10.3 
   9     40      22.3      39.1    88.8    83.3   RD 1/2 x 10.3 
  10     42      22.3      39.1    88.8    83.3   RD 1/2 x 10.3 
  11     45      22.3      39.1    88.8    83.3   RD 1/2 x 10.3 
  12     47      22.3      39.1    88.8    83.3   RD 1/2 x 10.3 
  13     36      22.3      39.8    87.2    83.3   RD 1/2 x 10.3 
  14     50      22.3      39.8    87.2    83.3   RD 1/2 x 10.3 
  15     54      22.3      39.1    88.8    83.3   RD 1/2 x 10.3 
  16     56      22.3      39.1    88.8    83.3   RD 1/2 x 10.3 
  17     59      22.3      39.1    88.8    83.3   RD 1/2 x 10.3 
  18     61      22.3      39.1    88.8    83.3   RD 1/2 x 10.3 
--------------------------------------------------------------------------------
 
 
Provided pressure reducer:  
--------------------------------------------------------------------------------
Pressure reducer type DK 65 / 65 x 24.0 
--------------------------------------------------------------------------------
 
 
Pressure relief 
--------------------------------------------------------------------------------
The minimum pressure relief opening into the air is  
   600 N/m2  =>  3347 cm2 
The mass flow rate is  16.36 kg/s. The standard volume flow rate is  33010 m3/h 
 
Note: pressure for enclosure is to be checked with the client !  
Assumed openings can be taken into account for pressure relief.  
--------------------------------------------------------------------------------
 
 
Pipe definition 
 (* Pipe table ASTM A106 Grade B Schedule 40//80/160 *) 
--------------------------------------------------------------------------------
 *h  =>  upstream pipe 200 bar, threaded   
 *d  =>  downstream pipe 60 bar, threaded   
 DK  =>  Pressure reducer 
--------------------------------------------------------------------------------
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SANCO S.p.a's goal is to continuously improve the characteristics of its products, therefore this manual can 
be modified without notice. All technical statements and data included in this manual have been checked 
very carefully. This does not exclude that the manual may anyhow contain flaws or spelling mistakes. 
SANCO S.p.a will not be deemed legally liable for the possible consequences caused by errors or changes 
to this manual.    

 
Property rights 
This document and the information included in it are the exclusive property of SANCO S.p.a. Duplication or 
copy rights of this document, diffusion rights of information included in it, and the right of use of the 
information contained in this document may be obtained only with a written permit, signed by an authorized 
manager of SANCO S.p.a. 
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Notes on the use of this manual 
 
Prior to operate on FB6100, read this manual carefully. All assembly and maintenance operations described 
in this manual must be performed by qualified staff. Systems FB6100 must be used only in applications for 
which they were developed and they must operate in the operative conditions indicated in chapter 3. In 
addition, the field devices connected to the system must be compatible and approved to work with systems 
FB6100. The improper use of this type of equipment, the non compliance with the indications supplied in 
this manual or the intervention of non qualified staff may cause serious damages to people and objects, for 
which SANCO S.p.A will not be liable.   
 
This manual is subdivided into the following chapter:  
 
Chapter 1 General description 

It contains a general description of system FB6100 in its possible configurations 
 
Chapter 2 Safety and availability of FB6100 system 

It describes some concepts relative to FB6100 system 
.  

Chapter 3 Technical data 
It lists the characteristics and operative conditions of FB6100 system. 

  
Chapter 4 Installation  

It supplies the necessary information in order to install the product correctly. 
 
Chapter 5 Start-Up and maintenance 

It describes the various phases relative to the first start-up, commissioning of the system 
and substitution of failed modules. 
 

Chapter 6 List of components    
It lists the characteristics of all components that constitute FB6100 system.  

 
Chapter 7 Application notes     

Some useful information to comply with reference standards is included in this chapter.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 SANCO 
 

 

Fire Protection and Safety Technology 
 
 
 

  

Symbology  
Some symbols are used in this manual to draw the attention on some aspects of particular importance. This 
section defines the meaning. 
 

WARNING 
This symbol identifies the instructions that must be followed to prevent physical damages to 
objects or to the operator.  

 
WARNING 
This symbol identifies the instructions that must be followed to prevent system’s failures.   
 

IMPORTANT 
This symbol identifies important information required to understand the meaning of an 
operation.   
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Acronyms 
 
CAL   Central elaboration unit 
EMC   Electro-magnetic compatibility  
I/O   Input/Output 
PSU   Supply unit 
TCP/IP   Network protocol 
START-UP  System start-up 
c.c.s.   Control and signalling unit  
d.e.c.   Control and automatic delay electronic device  
a.d.a.   Feeder equipment 
 
 
 
Glossary 
 
 This term is used to describe the systems to which it is requested to perform a 

specific function or functions, in order to ensure that risk is kept at an acceptable 
level. These functions are called safety functions. 

 
Hot Plug  A Hot plug is a module that may be also substituted when the system is running.  
 
Availability  The availability of a module defines the time percentage in which it is operative. In 

general this value is expressed in percentage and is obtained from the following 
formula:   

 
 
MTBF  It defines the average time estimated by the manufacturer before a failure in the 

module occurs.  
 
MTTR  It defines the time needed to repair a failed module. In system FB6100, for repairing 

it is meant the substitution of the failed module which is generally estimated of 8 
hours.  

 
SELV Safety Extra - Low Voltage  
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1. General description 
 
The units of series FB6100 are suitable to be used in fire detection systems, extinguishing command 
systems and intrusion detection systems and they are made in full compliance with European standards 
applicable for the type of product. They can be supplied in various configurations based on the safety 
degree and availability required by the application.    
 
Each system is made up by a feeder unit, by an elaboration unit that also covers the functions of operator’s 
interface and by I/O cards that control field elements. The elaboration unit and I/O cards are stored in a 19” 
rack.  
 
To connect the cards to the field elements, two solutions are available.  
The first solution uses some end brackets equipped with a terminal board that allows to connect the cables 
coming from the field. In this case the connection from I/O module and the end bracket is performed through 
a flat, 20-way cable. The type of bracket and relative connections depend on the type of module that must 
be connected. The second solution uses some multi-polar cables connected through a DIN41618 connector 
directly at the back of the bus. This solution is used to connect redounded modules or outlet modules with 
high current which cannot be connected with the first solution.   
  
System FB6100 is equipped with a modular structure. The elaboration rack includes the central unit and an 
interface panel for the operator. Up to a maximum of 10 racks containing up to 13 I/O cards each, for a total 
of 130 cards can be connected to each central unit. I/O cards can be introduced in the racks without any 
time of restriction, based on the needs set forth by the system that must be controlled. 
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The system is supplied in its standard configuration: 
FB6100/          System composed by a rack 3HU for the elaboration unit plus 1..10 rack 3HU  for I/O cards 

supplied in structural work with rotary door for fastening to floor. 
 
The programming of the application and the relative compilation are performed on a personal computer, 
using configuration programme Pro-FB6100 without being connected to the system. Transferring of the 
application program from the computer to the system takes place by using the serial port Host or through 
Ethernet connection with TCP/IP protocol. In the latter case, it is also possible to update the configuration 
from a remote station.   
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2. Safety and availability of system FB6100 
 
System FB6100 was designed to be used in applications where it is required a high safety degree combined 
to a high availability of the system. Based on the required safety level and availability, system FB6100 can 
be supplied in different configurations. 
 

2.1 Possible configurations in system FB6100 
 
Solution A 
The solution shown in figure 1 foresees the single central unit, the single I/O modules and the single I/O 
bus. 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 

Fig. 1 
 
Solution B 
The solution shown in figure 2 foresees the redounded central unit, the single I/O modules and the single 
I/O bus. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2 
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Solution C 
The solution shown in figure 3 foresees the single central unit, the redounded I/O modules and the single 
I/O bus. 
 

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 

 
Fig. 3 

 
 
Solution D  
The solution shown in figure 3 foresees the central unit, the I/O modules and the redounded I/O bus. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4 
 
 
The redundancy of modules and of CAL increases the system’s availability. In case of error or failure of a 
safety related module, this is automatically put in safety condition (OFF) while the redounded module 
continues to operate normally.  
 

 
 
The redundancy of I/O modules is possible only by using cards with Safety Related functions. 
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2.2 Safety-related modules in FB6100 system 
 
2.2.1 Central unit     
CAL is equipped with an external watch dog circuit which intervenes in case of failure of the elaboration 
module.  
During regular operation, CAL cyclically performs a series of checks on the memory’s integrity, on internal 
voltages, and on the status of the RAM’s lithium battery. In case of failure, the module goes in safety status. 
If a redounded CAL is present, this continues to perform controlling functions without any interruption. It is 
possible to substitute the failed CAL without turning off the system.  
 
2.2.2 Digital inlet modules  
The safety related digital inlet modules are equipped with a circuit that allows to simulate the opening and 
closing of each single channel. During operation, the channels are cyclically tested and in case of failure on 
one channel, the module puts all inlets in failed status (shut down). The entire module is excluded from 
operation. If a redounded module is present, the unit continues its regular operation, acquiring data from the 
same module, guaranteeing the utmost system's availability. It is possible to substitute the failed module 
without turning off the system. 

 
 

2.2.3 Analogue inlet modules  
The safety related analogue inlet modules are equipped with two separate measuring circuits for each inlet 
channel. The two read voltage values are then compared and if a difference is present between the two 
values, the channel is put in failed status. The entire module is excluded from operation. If a redounded 
module is present, the unit continues its regular operation, acquiring data from the same module, 
guaranteeing the utmost system's availability. It is possible to substitute the failed module without turning off 
the system. 
 
2.2.4 Outlet modules  
The safety related outlet modules have two piloting semi-conductors connected in sequence. During 
operation, the outlet channels are tested cyclically, inverting the outlet status for a few hundredths of micro-
seconds. In case of discrepancy between the set status and the one read on a channel, the entire module is 
excluded from operation and the outlets are put in safety status. (Shut-down) If a redounded module is 
present, the unit continues its regular operation, acquiring data from the same module, guaranteeing the 
utmost system's availability. It is possible to substitute the failed module without turning off the system. 
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2.3 Safety switch-off of central unit 
The central unit cyclically performs a check during operation on the secondary supply voltage value. In case 
the voltage does not fall within the allowed range (18,5Vdc – 32Vdc), the central unit performs a safety 
switch-off sequence to put the entire system in safety status. During this sequence, the following operations 
are performed: 
- Enabling of general FAULT and SYSTEM FAULT outlets. 
- Disabling of general RUN outlet. 
- Signalling on the display of the PANEL SHUT-OFF condition 
- Recording of END OPERATION message in the events archive. 
- Transmission of END OPERATION message to communication peripherals (Host/Printer). 
In this condition, the outlets' status is frozen. At the end of the sequence, the central unit does not perform 
any type of operation on the peripherals, except the external watch dog resetting. To exit this status, re-
booth the system. 
 

2.4 Safety shut-down of central unit 
In case of critical failures, the central unit performs a shut-down sequence during operation, to put the entire 
system in safety status. The failures that determine the shut-down status are the following: 
- Error in verifying the memory content (Flash/Ram). 
- Voltage 3.3V > 3.6V (with voltage lower than 3.15 V, the function is performed by the external reset 

circuit) 
 
At the end of the sequence, the central unit does not perform any type of operation on the peripherals, 
including the external watch dog resetting. To exit this status, re-booth the system. 
 
In configurations with redounded CAL, if the sequence is performed by the primary CAL, the secondary CAL 
signals the failure of the primary CAL and takes over the system’s control without interrupting regular 
functioning. If instead the sequence is performed by the secondary CAL, the primary CAL signals the failure 
of the secondary CAL and continues to perform its functions. 
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3 Technical data  
 

3.1 Mechanical characteristics  
 
FB6100    
Type of structural work    In sheet with internal rotary door and transparent door 
Colour      RAL 7032 – RAL 7035  
Protection degree    IP30 
Fastening type                       To floor  
Sizes      H=2100mm L=800mm P=800mm   
 

3.2 Electrical characteristics 
 
FB6100 
Power supply group    FB6100-PU001-x    FB6100-PU002-x 
Supply voltage                110-240 V~ (-15% + 10%)                       110-240 V~ (-15% + 10%) 
Nominal supply frequency                            50-60Hz                  50-60Hz 
Maximum incoming voltage                8A a 110V~               10A a 110V~ 
Outlet voltages of power supply group Vload 25Vdc/Vbat 26-29Vdc Vload 25Vdc/Vbat 26-29Vdc 
Maximum voltage of power supply group 16A      40A redounded (40A+40A)  
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3.3 General characteristics  
 
Processor     Renesas  HD64F2318VTE25 
Clock frequency    25Mhz 
Program memory    Flash Eprom for operative system and program 
Data memory     Static RAM  
Data maintenance    Lithium battery 
Checking of status of RAM’s battery   Signalling of failed/low battery 
Serial communication interface  No. 2 RS232 
Ethernet communication interface  10/100BaseT with connector RJ45 (100BaseFX optional) 
Maximum number of programmable areas  300 fire areas + 300 intrusion areas 
Maximum number of points of each area  99 inlets 99 outlets 99 associations  
Exportable variables on network (remote rules) 999 
System's variables (local)   64 
Maximum number of cards   130 (version with 10 racks) 
Time frames with management of Holidays  10 (each made up by 10 intervals) 
CALs’ redundancy    Optional 
Redundancy of I/O buses   Optional 
Cards’ redundancy   Optional only on safety related cards 
Substitution of cards in warm condition  Possible for all types of card 
Centralization between units   Through LAN network with RCP protocol 
Monitoring system    Max three supervisors for each unit 
Management of Time Frames    10 categories with management of holidays 
Default outlets     16 + two Sounders outlets 
Default inlets    10 opto-isolated inlets 
Available protocols    MODBUS RTU  
 

 
To comply with the requirements set forth by EN54-2 standard in each zone of area 1, 
maximum 32 detectors and/or fire alarm keys can be defined. 
 

 
 
 

3.4 Operative conditions  
 
3.4.1 Reference standards 
 
System FB6100 was developed in compliance with the requirements of the following European standards:  
 

Reference standard Description  

EN-54-2:1997 Fire detection and fire alarm systems 
Part 2: Control and indicating equipment 

EN-54-4:1999 Fire detection and fire alarm systems  
Part 4: Power supply equipment 

EN-12094-1:2003 
Fixed fire fighting systems. Components for gas extinguishing 
systems. Requirements and test methods for electrical automatic 
control and delay devices 

EN-60950-1:2001 Information technology equipment – Safety - part 1: 
General requirements 
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3.4.2 Climatic conditions 
 
The following table indicates the climatic conditions needed to operate and store system FB6100. The 
climatic conditions are referred to the system in its whole.  
 

Parameter  Allowed range Notes 
Operating temperature  -5….+50°C dry 
Storing temperature -40….+85°C dry 
Operating humidity  5….95% RH Without condensate 
Storing humidity 5….95% RH Without condensate 

 
It is important to notice that the operating temperature inside electronic equipment has an 
important impact on the duration of its useful life. High operating temperatures and sudden 
temperature increases significantly reduce the useful life of electronic devices. For this reason, 
operating environment conditions must fall within the range allowed.  
 
In the presence of storing temperatures lower than -30°C and higher than +60°C, the lithium 
battery on the central units must be removed (FB6100-CPU001.1 cards). 
 

3.4.3 Mechanical conditions 
 
The following table indicates the types of mechanical tests to which system FB6100 is subject. 
 

Standard  Test Testing levels 

IEC 68-2-6 Vibration sinusoidal test (endurance) 

Frequency range:            10…150Hz 
Acceleration amplitude:    0,5g 
Number of axis:                3 
Number of sweep cycles: 20 per axis 

IEC 817 Impact test Impact energy:                        0,5J 
Number of impact per point:   3       

3.4.4 Electro-magnetic compatibility (EC) 
 
System FB6100 was designed and tested to resist to normal levels of radiated, conducted electro-magnetic 
interferences and electro-static charges. The following table indicates the types of tests and levels to which 
system FB6100 is subject.   
 

Standard  Test Testing levels 

EN 61000-4-2 Electrostatic discharge immunity test 6 kV contact discharge 
8 kV air discharge 

EN 61000-4-3 Radiated, radio-frequency, electromagnetic 
field immunity test 10 V/m  80 MHz...1 GHz, 80 % AM 

EN 61000-4-4 Electrical fast transients/bursts immunity test 2 kV power supply  
1 kV signal lines 

EN 61000-4-5 Surge immunity test 2 kV common mode 
1 kV differential mode 

EN 61000-4-6 Conducted disturbances induced by radio-
frequency fields immunity test 10 V, 150 kHz...80 MHz, AM 

EN 61000-4-11 Voltage dips, short interruptions and voltage 
variations immunity test 

60% 200ms 
100% 100ms 

 
 
The electrical disturbances change considerably based on the type of installation, type of cabling 
and distance with other types of equipment. Therefore, it is important to make sure that the levels 
of electro-magnetic interferences do not exceed those listed in the table.  
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4  Installation  
 

4.1 Power supply group  
 
FB6100 system must be fed with direct voltage of 25Vdc. The standard power supply groups comply with 
European standard EN54-4 and with EC directives on immunity against disturbances and safety. Two types 
of power supply groups are available.  
 
4.1.1 Power supply group FB6100-PU001/x 
This power supply group is secured on the plate located at the bottom of the structural work and it consists 
of maximum four 125 watt-feeders, model  AL-A0005-1 plus a battery-charging module AL-A0004-1 able to 
supply a charging current to batteries which can be set to 2 or 4 ampere. The feeders are connected to each 
other in parallel up to a maximum of four for a total of 16 ampere. The following table indicates the electrical 
characteristics based on the possible available configurations. 
 

Characteristic FB6100-PU001/1 FB6100-PU001/2 FB6100-PU001/4 
Number of feeders AL-A0005-1 1 2 4 
Supply voltage 110….240V~ 110….240V~ 110….240V~ 
Nominal frequency 50-60Hz 50-60Hz 50-60Hz 
Maximum inlet voltage 110V~ 1,6A  3,3A  7A  
Maximum inlet voltage 240V~ 0.79 A 1.8 A 4A 
Minimum outlet voltage (Note-A)  18,9Vdc 18,9Vdc 18,9Vdc 
Residual maximum undulation  266mV 704mV 704mV 
Maximum resistance of batteries 1,5 Ω  1,5 Ω  1,5 Ω 
Maximum outlet voltage (Note-B) 4A  8A 16A 
Maximum voltage for batteries 2A 4A 4A 
Maximum batteries’ output 26A/h 26A/h 65A/h 

Note-A: Gross outlet voltage with low batteries and with no network’s voltage  
Note-B It indicates the maximum voltage destined to loads, plus the voltage consumed by the unit. 
 

 
Fig. 5  
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To properly secure this power supply group and for electrical connections, refer to the specific 
manuals for this product. 
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4.1.2 Power supply group FB6100-PU002/x 
This power supply group must be used only in configurations with structural works secured to the ground. 
(Model FB6100) The group is secured on the rotary place of the structural work. It is made by a 19’’-rack in 
which up to four-20 ampere feeders, model AL-A0008-1 can be introduced, plus a battery charging module 
AL-A0009-1 able to supply a supply voltage to batteries of 6 ampere. The feeders are connected to each 
other in parallel up to a maximum of four for a total of 40+40 ampere. The following table indicates the 
electrical characteristics based on the possible available configurations. All modules can be substituted 
under voltage. 
 

Characteristic FB6100-PU002/1 FB6100-PU002/2 FB6100-PU002/4
Number of feeders AL-A0008-1 1 2 4 
Supply voltage 110….240V~ 110….240V~ 110….240V~ 
Nominal frequency 50-60Hz 50-60Hz 50-60Hz 
Maximum inlet voltage 110V~ 8A 16,3A 35A 
Maximum inlet voltage 240V~ 4 A 9 A 20A 
Minimum outlet voltage (Note-A)  18,9Vdc 18,9Vdc 18,9Vdc 
Residual maximum undulation 266Mv 704mV 704mV 
Maximum resistance of batteries 1,5 Ω  1,5 Ω  1,5 Ω 
Maximum outlet voltage (Note-B) 20A  40A 40+40A 
Maximum voltage for batteries 6A 6A 6A 
Maximum batteries’ output 2x12V 120A/h 2x12V 120A/h 2x12V 120A/h 

 

 
Fig. 6  

 
To properly secure this power supply group and for electrical connections, refer to the specific 
manuals for this product. 
. 

4.1.3 Sealed lead batteries  
The batteries are used to guarantee the unit operation in case no network voltage is present. The batteries 
must be positioned inside the structural work and must have flammability degree HB or higher. The 
batteries’ output depends on the voltage absorbed by the system and by the required autonomy. To 
calculate the batteries’ output, apply the following formula: 
Batteries’ output (A/h) = h * [(Ia+Ib) *1.2] 
h Number of hours of autonomy required  
Ia Absorption of the entire idle system  
Ib Absorption of the most burdensome area in alarm status 

 
To guarantee recharge within the times established by EN54-4 standard, the maximum batteries' 
output must not exceed that envisaged by the type of charger used and by the set charging 
voltage. 
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Maximum charging voltage set on the 
charger 

Maxim batteries’ output 

1 Ampere 18A/h 
2 Ampere 24A/h 
4 Ampere 64A/h 
6 Ampere 120A/h 
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4.2 Measurements for installation in compliance with EC standard  
 
To install the system properly inside the structural work, adopt the following measures: 
- Use only certified power supply groups for the product. 
- Position the power supply group on the position indicated in the construction drawings. 
- Assemble one or more network filters at the inlet of the power supply group.  
- Use separate paths for feeder cables and the terminating cables of field devices. 
- Use screened cables to connect field devices and I/O cards 
- Comply with all indications supplied for the system’s ground connections. 
- For devices installed permanently, a sectioning device must be foreseen in the building’s electrical 

system (magno-thermal/ differential) which is easy to access. 
 

All components used in FB6100 systems have been selected based on the purpose foreseen 
and are suitable to operate in compliance with technical specifications and specified 
environmental conditions. 
 

4.3 Arrangement of components inside FB6100 systems  
Figure 9 shows the arrangement of the components on the plate located at the bottom of the structural work 
to adopt in FB6100 systems. In this configuration, the cables of field elements can be connected to I/O 
cards through TB terminals or through termination brackets M. The connection between the terminals and 
cards takes place through multiple cables or through flat 20-way cables. In this type of configuration, it is 
possible to alternatively assemble the power supply group from rack AL-0002.  The cable-holder channels 
marked in black are used to hold the cables of primary supplies in alternating current and must not be used 
to hold any other type of cables. 
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           Fig. 9 

 
 

4.4 Instructions for ground connection  
 
Proper connection to the ground and consequent compliance with EMC standards applicable for FB6100 
systems is obtained by adopting the measures described below. To improve electro-magnetic compatibility, 
FB6100 systems are supplied with two types of ground connection, separate from each other. The ground 
bar marked BT is used for the ground connection of the structural work, sub-racks and power supply groups 
and must be connected to the system’s power ground. The ground bars marked BS are used to connect the 
cables’ screens coming from the field and must be connected to the system’s instrumental ground. 
 

 
If the system is not equipped with a ground connection for instruments, ground bars BS must be 
connected to ground bar BT.  
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4.4.1 Ground connection of power supply group 
System FB6100 can exclusively operate with the negative and positive supply poles detached from the 
ground. For this reason, the unit cyclically measures the dispersion level of the supply voltage towards the 
ground. If the dispersion level is higher than 50%, an Earth Fault status is signalled. The power supply 
group must be connected to the power ground bar BT using two separate conductors, one for the 
connection of the network filters to the ground and one for the connection of feeders to the ground. 
 

Some devices such as personal computers have the negative supply pole connected to the 
ground for safety reasons. The direct connection of these devices to FB6100 system will 
generate an Earth Fault status warning.  
 

 
4.4.2 Connection of Sub-racks to the ground  
All accessible parts of the 19'‘ sub-racks are conductive to allow the discharge towards the ground of the 
energy produced by electro-statistic discharges. For this reason, it is important to connect all sub-racks and 
the front panel to the main ground bar through conductors of suitable section, as indicated in figure 10.    

 

 
Fig. 10 
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4.4.3 Connection of structural work to ground  
All removable parts of the structural work as the side walls, rotary door, base, etc., must be connected to the 
power ground bar through cable tracts to ensure proper connection to the ground of all removable parts. 

 
All the connections of ground cables must be performed by using eye-terminals and they must be 
screwed to the ground bar through grover washers, in order to guarantee the terminal’s fastening. 
 

 
 

 
Fig. 11 

 
The following table indicates the minimum sections of ground cables to use in order to assemble the 
system. 
 

Type of connection Cable section 
Connection of network filters and feeders  1.5 mm 
Connection of racks and front panel to the ground 1.5 mm 
Side panels of structural work 16 mm 
Ground bars 16 mm 
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4.5 Instructions for cabling  
 
All inter-connection cables must be properly identified and finished. During cabling, make sure that the 
cables of field devices (Inlets/Outlets) are separated from feeder cables.  

 
Connection to the supply network must take place in compliance with applicable national 
standards. 
 

 
 
4.5.1 Cables’ colour code according to DIN IEC 60757standard  
 

Code  Colour Code  Colour 
BK black  VT  violet 
BN  brown  GY  grey 
RD  red  WH  white 
OG  orange  PK  pink 
YE  yellow  GD  gold 
GN  green  TQ  turquoise 
BU  blue  SR  Silver 

4.5.2 Cabling of FB6100 power supply group 
Figure 14 shows the diagram of the electrical connections relative to the inlet voltage of the power supply 
group for systems FB6100/1-10R. It is important to notice that since feeders are redounded, two separate 
supply lines must be foreseen, with relative network filters. 

 
Fig. 14 

 
Figure 15 shows the diagram of the electrical connections relative to FB6100-PU001/4 power supply group 
in the configuration with four redounded feeders PU-A0005-1 (two-two) with charger PU-A0004-1.  
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Fig. 15 
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Figure 16 shows the diagram of the electrical connections relative to power supply group AL-0002-4.  

 
Fig. 16 
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4.5.3 Cabling of rack of central unit  
Figure 17 shows the diagram of the electrical connections relative to the central unit's rack and default 
FB6100-TB004.1 I/O card. 

 
Fig. 17 

 
4.5.4 Cabling of racks of I/O card 
Figure 18 shows the connections relative to the racks of the I/O card.  

 
 Fig. 18 

To connect LVDS bus, use only the cables supplied.  
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Fig. 19 

4.5.5 Cabling of cables of I/O card 
The type of connection between the rack of the I/O card and the terminal depends on the type of bus used 
on the rack.  
 
 
FB6100-RACK1.2 Bus 
In this case, pre-cabled wires are used to connect the rack and the terminal. The standard length of cables 
is 2 metres. The type of cable and relative connections depend on the type of terminated module (see 
relative data sheet). In order to easily perform field sectioning, use terminals equipped with disconnecting 
knife-switches.   
 

 
Fig. 21 

 
Use preferably screened cables to connect sensors, by connecting the screens to the signalling ground bars 
BS. 
 

 
The cables’ screens relative to ring-type loops (Cards FB6100-LP001.1-1) must be connected to 
the ground bar only from one side, in order to avoid ground loops.   
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4.6 Types of cables  
The following cables have been approved for use in the following applications: 
 
Analogue/balanced inlets 
For these types of signal, it is advised to use screened cable CEI 2022  2x1.5 mm.  
 
Addressed loops 
For these types of signal, it is recommended to use screened cable CEI 2022. For cable lengths up to 1 km, 
use 2x 1.5 mm cables. For cable lengths up to 2 km, use 2x2.5 mm  cables.  
 

 
In case of ring-type loops, for cable length it is meant the total length from the starting point until 
the end point. It is not possible to use multiple cables in loops connection. 
 

 
25Vdc power supplies  
For power supplies from the unit towards field devices, use cable CEI 2022 2x1.5 mm. Pay particular 
attention in the selection of the conductors' section, in order to avoid that drops of voltage along the cable 
could hinder the operation of devices.  
 
Static outlets 
For the connection between the unit and outlets (sirens, electro valves, tags), use fire-resistant cable CEI 
2036 of sizes 2x1.5 mm. Also in this case, verify the drop of voltage on the cable and eventually increase 
the section.    
 
Relay outlets 
 

 
All relays must be used only with SELV voltages.  
 
 

 

4.7 Absorptions   
The following table shows the typical absorptions of the central unit in the various configurations.  
 
Absorptions of central unit 

Central unit 
with 1 CAL 

Central unit 
with 2 CAL 

Typical absorption in idle condition  260mA 330mA 
 
The following table shows the typical absorptions of the expansion rack.  
 
Absorption of expansion racks 

FB6100  
RACK1.1 

Typical absorption in idle condition 50Ma 
 
The following table shows the absorptions of the modules of the I/O card and the various operating 
methods.  
 
Absorption of the modules of the I/O 
card 

M 
001.1 

AN 
001.1 

AN 
001.2 

C 
001.1 

C 
002.1 

C 
003.1 

C 
004.1 

S 
001.1 

LP 
001.1  

 

 
Absorption in idle condition 

18mA 35mA 60mA 35mA 12mA 25mA 40mA 12mA 65mA  

Increase for each terminated line in idle 
conditions  

5mA 4mA 4mA * * * * * *  

Increase for each terminated line in 
alarm conditions 

60mA 16mA 16mA * * * * * *  

Increase for each active relay’s outlet  * * * 8mA 8mA 8mA * * *  
Increase for each active outlet  * * *  (A)  (A)  (A)  (B)  (A) *  



 SANCO 
 

 

Fire Protection and Safety Technology 
 
 
 

  

Increase for each addressable module in 
idle condition   

* * * * * * * *   

Increase for MCP controller * * * * * * * * *  
 
 (A) Depending on the load. Maximum  500mA for each active channel 
 (B) Depending on the load. Maximum  2A for each active channel 
 (C) Depending on the type of module 
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4.8 Instructions for anchoring to the structural work  
 

 
Anchoring to the wall structure takes place by using six standard fins. For 
anchoring on masonry walls, use expansion brackets of Fisher type, of 8 
mm. 
 
 
 
 
 
 
 

 
 

If the structural work is installed 
onto the wall besides a corner 
wall, the minimum distance from 
the latter must be of 650 mm, so 
as to allow the opening of the 
front panel. In addition, it must be 
installed at such a height so as to 
allow good visibility of the display 
and easy access to the operator.     
 
 
 
 
 
 

 

4.9 Introduction of cables  
For the introduction of cables, use the relative plates located on the structural work, which must be properly 
perforated in order to host the gland nuts.  

 
 
Use exclusively gland nuts with flammability degree V1 or higher.  
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5 Start-Up 
 
This chapter describes the operations that must be performed prior to turn on the system.  
 

5.1 Material needed  
  
To properly perform the various start-up phases, the following equipment is needed: 

- A digital multimeter 
- A voltage generator 0-20mA to simulate analogue sensors. 

 

5.2 Preliminary checks  
  

- Check that the ground connections are properly carried out as described in chapter 4.6. 
Check also that the system's ground resistance is lower than 20 ohm.  

- Visually check the connections on the terminals inside the panel, and check in particular the polarity 
of feeder cables and batteries. 

- Check that all cards are properly introduced inside the racks with the two tightened anchoring 
screws.  

  

5.3 Checks on cables coming from the field  
  

 
In order to avoid damaging the I/O cards, prior to perform these checks, cables must be 
isolated by opening the disconnecting knife-switches or by disconnecting the flat cables of the 
termination brackets. 

 
 
Balanced inlet cables (Cards FB6100-M001.1) 

- Check that both conductors (+L/-L) are isolated from the ground.  
- Disconnect the screen from the screens' bar and check that this is isolated from the ground. 
- Check that a resistance of about 5600ohm between line positive and negative poles.  

 
Analogue inlet cables (Cards FB6100-AN001.1/FB6100-AN002.1) 

- Check that both conductors (+L/-L) are isolated from the ground.  
- Disconnect the screen from the screens' bar and check that this is isolated from the ground. 

 
Addressed Loop Cables (Cards FB6100-LP001.1) 

- Check that the conductors (+Lout/-Lout e +Lin/-Lin) are isolated from the ground.  
- Disconnect the screen from the screens' bar and check that this is isolated from the ground. 
- Check that the resistance between -Lout and –Lin is lower than 30 ohm 
- Check that no short-circuit is present between terminals +Lout and +Lin 

 
Command cables of acoustic signals (Cards FB6100-C0003.1/FB6100-C0005.1) 

- Check that both conductors (+L/+L) are isolated from the ground.  
- Check that a resistance of about 5600ohm between line positive and negative poles.  

 
Solenoid command cables (Cards FB6100-C0004.1) 

- Check that both conductors (+L/-L) are isolated from the ground.  
- Check that the resistance between terminals +Lout and +Lin is higher than 10 ohm.  

 
25Vdc supply cables 

- Check that both conductors (+L/-L) are isolated from the ground.  
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5.4 Start-up  
 

- Make sure that the disconnecting switch that supplies 25Vdc voltage to the system and field is 
disabled. 

- Enable disconnecting switch S1 which connects the batteries to the supply group. 
- Enable the general switch that feeds the supply group. 
- Check with a voltmeter that voltage Vload exiting from the supply group is of 25Vdc. 
- Check with a voltmeter that voltage Vbat exiting from the supply group is of about 27Vdc. 
- Enable the disconnecting switch that supplies the system and field and wait for the initialization 

cycle to end. 
- During this phase, the presence of possible failures will be visualized on the display of the central 

unit. 
- Remove voltage from the supply group. Check that message “Failure primary voltage” is 

visualized on the display of the central unit.  
- Check with a voltmeter that voltage Vload on distribution bars is of 25Vdc. 
- Restore voltage to the supply group. The failure status must be reset. 
- Disconnect the positive pole of batteries. Check that message “Failure secondary voltage” is 

visualized on the display of the central unit within 30 seconds. 
- Re-connect the positive pole of batteries.   The failure status must be reset. 
- At this point, it is possible to check all single I/O cards through the diagnostic menu for which you 

can refer to the relative manual.   
 

5.5 Functional tests 
  
The purpose of the functional test is to verify the full operation of the system and compliance with the 
specifications requested by the client.  
 

 
Particular attention must be paid to the checking of logistics relative to extinguishing areas     
to ensure that the system performs the activities requested in case of fire alarm.  
 

 
Prior to perform functional tests, disconnect all solenoids that control the extinguishing systems.   
Eventually connect a 25Vdc 2Watt lamp instead of solenoids to verify the correct execution of 
logics. 
 

 
The functional test of a safety related system is 100% considered if the following points are followed: 

- All inlets must be tested in their possible operation statuses. 
- All outlets must be tested in the possible statuses defined by the application program. 
- All various logic paths of the program must be tested. 
- All scheduled delays must be verified. 
- All exchange combinations of digital signals including failure conditions must be checked.  
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5.6 Failures 
 
5.6.1 Failure of central unit 
In systems with redounded CAL, in case of failure of one of the two modules, the system continues to work 
without interruption. The failed module is indicated on the display. With this regard, we also remember that 
indication CAL-0 on the display indicates the CAL in the left slot while indication CAL-1 indicates the CAL in 
the right slot. 
In systems with one single CAL, in case of failure of the central unit, the entire system will be switched-off. 
In order to substitute the failed module, see paragraph 6.5. 
   
5.6.2 Failure of a I/O module 
The failure of an I/O module is detected by the central unit during operation. The position of the failed 
module and the type of failure are indicated on the display. The substitution of the failed module can be 
done during operation, by following the instructions indicated in paragraph 6.7.  
 
5.6.3 Failure of power supply group 
A failure to the power supply group is detected by the central unit during operation. The indications with the 
type of failure are visualized on the display. Prior to proceed to the substitution of a module of the power 
supply group, read carefully the indications included in paragraphs 5.7, 5.8, 5.9.  
 

5.7 Repairing of a failed module 
 
The repairing of a failed module must be exclusively performed by the manufacturer. Failed 
modules must be sent to SANCO S.p.A for repairing with a brief description of the type of 
failure detected. 
 

5.7.1 Assistance and training service 
The assistance service of SANCO S.p.A. is able to support the end user during the designing, production 
and testing phases of systems FB6100. In addition, upon request, it is possible to attend specific training 
courses at our premises on the product. For any information of technical character, refer to the following 
contacts: 
 

SANCO S.p.A 
Tel.  39-0321-807575 
Fax.   39-0321-807575 
Mail:  sanco@sanco-spa.it 
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5.8 Maintenance 
 

Maintenance of the equipment and system must be only performed by qualified staff adopting 
suitable protection measures against ESD discharges.   
 
 

5.9 Substitution of batteries  
To perform the substitution of lithium batteries, proceed as follows: 

- Open disconnecting switch S1 which connects the batteries to the supply group.  
- Disconnect cables +B and –B from the batteries’ terminals. 
- Substitute the batteries with two identical ones of the same model. 
- Connect cables +B –B to the batteries’ terminals, being careful not to invert the polarity. 
- Close disconnecting switch S1. 

 

5.10 Substitution of a module of FB6100-PU001-x power supply group 
 

Prior to proceed to the substitution of a module of power supply group FB6100-PU001-x, voltage 
must be removed from the entire system. For this reason, this operation foresees the disabling of 
the entire system.   
 

   To perform the substitution of a module of group AL-001 proceed as follows: 
- Open disconnecting switch S1 which connects the batteries to the supply group.  
- Enable the disconnecting switch that supplies the system and field. 
- Disable the disconnecting switches inside and outside the panel for primary supply.   
- Measure with a voltmeter on inlet terminals and verify that no voltage is present. 
- Disconnect the wires connected to the module to substitute. 
- Remove the 4 anchoring screws that block the module to the bottom plate. 
- Remove the module to substitute and assemble the new one, by screwing the 4 screws. 
- Perform the connections by following the indications on the cabling diagram.  
- Enable the disconnecting switches that feed the power supply group.    
- Check with a voltmeter that voltage Vload exiting from the supply group is of 25Vdc. 
- Check with a voltmeter that voltage Vbat exiting from the supply group is of about 27Vdc. 
- Enable disconnecting switch S1 which connects the batteries to the supply group. 
- Enable the disconnecting switch that supplies the system and field and wait for the initialization 

cycle to end. 
 

5.11 Substitution of a module of FB6100-PU002-x  power supply group 
 
The substitution of the modules that constitute FB6100-PU002-x A power supply group can be 
done in warm conditions and does not require to switch off the system.  
 

For the substitution of the battery charging module AL-A0009-1, proceed as follows: 
- Open disconnecting switch S1 which connects the batteries to the supply group.  
- Unscrew the four screws located on the front panel. 
- Extract firmly the module from the rack, using the handle located on the front panel. 
- Set the two dip-switches located on the new module, exactly in the same way in which they are set 

in the failed one. 
- Introduce the new module in the rack and screw the 4 anchoring screws located on the front panel.    
- Check with a voltmeter that voltage Vbat exiting from the supply group is of about 27Vdc. 
- Enable disconnecting switch S1 which connects the batteries to the supply group. 

 
To perform the substitution of a supply module PU-A0008-1  proceed as follows: 

- Press the shut-down key located on the front panel, pressing with a screw driver.  
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- Unscrew the four screws located on the front panel. 
- Extract firmly the module from the rack, using the handle located on the front panel. 
- Introduce the new module in the rack and screw the 4 anchoring screws located on the front panel.    

 
Absolutely avoid to touch the tracks and internal parts of the removed module, since the energy 
stored in the electrolytic condensers may cause serious damages to people.  
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5.12 Substitution of the display module   
 
The substitution of this module can be done in warm conditions and does not require to switch off the 
system. 
For the substitution of the display FB-FP001 module proceed as follows: 

- Unscrew the four screws located on the front panel. 
- Disconnect flat cable J6 located on the internal side of FB6100-MBUS module.  
- Disconnect the two fastons +V and –V located at the back of the module.  
- Unscrew the 3mm nut that connects the ground wire to the module’s aluminium plate. 
- Remove the failed module. 
- Remove the new module from its package, avoiding to touch electronic components with your 

hands.  
- Secure the ground cable on the new module through the proper nut. 
- Connect the two fastons +V and –V located at the back of the module, paying attention to the 

polarity.  
- Connect flat cable J6 located on the internal side of FB6100-MBUS module.  
-  Secure the module to the rack, screwing the four screws located on the front panel. 

 

5.13 Substitution of central unit  
 
The substitution of this module can be done in warm conditions and does not require to switch off the 
system.  
For the substitution of FB-CPU01.1 central unit, proceed as follows: 

- Fully unscrew the two screws on the front panel, making sure that they are completely free.  
- Extract firmly the failed module using the handle located on the front panel. 
- Remove the new module from its package, avoiding to touch electronic components with your 

hands.  
- Introduce firmly the new module and screw the two anchoring screws located on the front panel. 
- Wait a few seconds (the time depends on the size of the configuration file) until the failure signal 

disappears on the display. 
 

5.14 Substitution of rack controller  
 
The substitution of this module can be done in warm conditions and does not require to switch off the 
system.  
To perform the substitution of a FB6100-RACK1.1 rack controller, proceed as follows: 

- Fully unscrew the two screws on the front panel, making sure that they are completely free.  
- Extract firmly the failed module using the handle located on the front panel. 
- Remove the new module from its package, avoiding to touch electronic components with your 

hands.  
- Set properly the 4-way dip switch located on the card.   
- Introduce firmly the new module and screw the two anchoring screws located on the front panel. 
- Wait a few seconds until the failure signal disappears on the display. 

5.15 Substitution of an I/O module  
 
The substitution of I/O cards can be done in warm conditions and does not require to switch off the system.  
To perform the substitution of an I/O module, proceed as follows: 

- Fully unscrew the two screws on the front panel, making sure that they are completely free.  
- Extract firmly the failed module using the handle located on the front side of the card. 
- Remove the new module from its package, avoiding to touch electronic components with your 

hands.  
- Introduce firmly the new module and screw the two anchoring screws located on the front panel. 
- Wait a few seconds until the failure signal disappears on the display. 
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5.16 Substitution of fuses  
 
The substitution of fuses must be performed using exclusively fuses of the same type and value. 
Refer to the following table for fuse types. 

 
Location Type Value 
Feeder fuse AL-A0005-1 5x20 Fuse in ultra-quick glass T6,3A H250V 
Feeder fuse AL-A0008-1 5x20 Fuse in ultra-quick glass T10A H250V 
Fuse for feeder group AL-0001-x 10x38 Fuse cartridge  20A-G 
Fuse for feeder group AL-0002-1 10x38 Fuse cartridge 50A-G 
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6 List of components   
 
This chapter describes the main characteristics and order references of the devices that make up the 
system, subdivided according to the type of product. 
 

6.1 Structural work 
Three models of structural works are available, two for wall anchoring and one for floor anchoring. 
 

Characteristic FB6100   
Maximum number of central unit’s rack  1   
Maximum number of I/O rack  10   
Rack feeder  yes    
Maximum number of I/O cards 130   
Anchoring type  To Base   
Suction vent  Syes   
Maximum output of batteries that can be 
allocated 

2x12V 120A/h   

 
INFORMATION TO PLACE AN ORDER  
 

Part Number Description  notes 
FB6100 Structural work to base for FB6100 units  L=800 H=2100 P=800 mm 
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6.2 Feeder groups  
Two feeder groups are available, one to be anchored on the bottom plate and one to be anchored to a 19” 
rack. 
Both feeder groups are supplied in different configurations, according to the needs. 
 
POSSIBLE CONFIGURATIONS OF FB6100-PU001 FEEDER GROUP 
 

Characteristic FB6100-
PU001/1 

FB6100-
PU001/2 

FB6100-
PU001/4 

Number of feeders  1 2 4 
Maximum inlet voltage  2A a 110V~ 4A a 110V~ 8A a 110V~ 
Overall maximum voltage 4A  8A 16A  
Maximum voltage for batteries 4A 4A 4° 
Maximum voltage on load (Parallel) 4A 8A 16A 
Maximum voltage on load (Redounded) ND 4A+4A 8A+8A 
Maximum output of batteries  2x12V 26A/h 2x12V 26A/h 2x12V 65A/h 

 
POSSIBLE CONFIGURATIONS OF FB6100-PU002 FEEDER GROUP 
 

Characteristic FB6100-PU002/1 FB6100-PU002/2 FB6100-PU002/4 
Number of AL-A0008-1 feeders 1 2 4 
Maximum inlet current 5A a 110V~ 10A a 110V~ 10A a 110V~ 
Overall maximum voltage 20A  40A 40A  
Maximum voltage for batteries 6A 6A 6A 
Maximum voltage on load (Parallel) 14A 34A ND 
Maximum voltage on load (Redounded) ND 17A+17A 40A+40A 
Maximum output of batteries 2x12V 120A/h 2x12V 120A/h 2x12V 120A/h 

 
INFORMATION TO PLACE AN ORDER 
 
Part Number Description notes 
FB6100-PU001-1 Complete group with 1 AL-A0005-1 module  
FB6100-PU001-2 Complete group with 2 AL-A0005-1 modules  
FB6100-PU001-3 Complete group with 4 AL-A0005-1 modules  
PU-A0005-1 125 Watt feeder module   
PU-A0004-1 Battery charger module   
FB6100-PU002-1 Group with an AL-A0008-1 feeder module   
FB6100-PU002-2 Group with two AL-A0008-1 feeder modules  
FB6100-PU002-3 Group with three AL-A0008-1 feeder modules  
AL-A0007-1 Basket with cooling unit  With 3 metre temperature probe 
AL-A0008-1 500 Watt feeder module  
AL-A0009-1 Battery charger module  
B84115-E-B110 115/250Vac 10A   50/60Hz network filter     
LS502 Fuse disconnecting switch for batteries   
FS20 10x38 20A fuse   
FS50 10x38 50A fuse   
F6.3 Ultra-quick 5x20 6.3A fuse For AL-A0005-1 
F10 Ultra-quick 5x20 10A fuse For AL-A0008-1 
SK12-26 12V 26A/h batteries  
SK12-65 12V 65A/h batteries  
SK12-120 12V 120A/h batteries  
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6.3  Central unit’s rack  
The central unit is made up by the elaboration units, (CAL) with relative bus, the display module and by the 
management module of default I/O. It performs elaboration functions of data coming from cards, it manages 
the operator's interface and the communications with supervision systems.  
 
INFORMATION TO PLACE AN ORDER 
 

Part Number Description notes 
FB6100-BASE Complete central unit  With basket in aluminium, 3 units of 19”   
FB6100-CPU01.1 Elaboration unit with  10/100baseT Ethernet outlet   
FB6100-CPU01.2 Elaboration unit with  100baseFX Ethernet outlet  
FB6100-MBUS Bus with two slots for central unit   
FB6100-FB-
FP001 

Operator’s interface unit   

FB6100-TB004.1 I/O default module   
FB6100-TB001.1 termination module with 16 terminals   
FB6100-
RK0016.1 

termination module with 16 relays   

FB6100-TB002.1 RS232/Current loop converter module   
FB6100-BL000-1 Closing panel for central unit   
FB6100-BL001.1 Closing panel  Used only with systems with single CAL 
FB6100-
CFT20/05 

Flat cable for termination module  Length 5 centimetres  

FB6100-CFT10/2 Flat cable for serial connection  Length 2 metres 
FB6100-CFT14/2 Flat cable for connection to FB6100-TB004.1 module  Length 2 metres 
EDS-205 Ethernet Switch 24Vdc MOXA 5 ports 10/100BaseT RJ45 

 
6.4 I/O rack 
 
Up to a maximum of ten expansion racks containing up to thirteen I/O cards can be connected to a FB6100 
base. Position 14 is reserved to FB6100-CTRL1.1 rack controller.  
 
INFORMATION TO PLACE AN ORDER 
 
Part Number Description notes 
FB6100-BASE 
 

Complete expansion rack  With basket in aluminium, 3 units of 19”   

FB6100-
RACK1.1 

13-slot bus for terminations with flat cable It does not allow redundancy of I/O modules  

FB6100-
RACK1.2 

13-slot bus for terminations with multiple cable It allows redundancy of I/O modules  

FB6100-
CTRL1.1 

Rack controller module   
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6.5 I/O modules  
Voltage can be supplied or removed to all modules. The following types of modules are available: 
 
INFORMATION TO PLACE AN ORDER 
 

Part Number Description notes 
FB6100-
M001.1 

Module with 8 controlled inlets for conventional 24Vdc detectors  Non redounding  

FB6100-
M001.2 

Module with 8 controlled inlets for conventional 24Vdc detectors  Redounding  

   
FB6100-
AN001.1-1 

Module with a 4-20mA analogue inlet (Note- A) Non redounding 

FB6100-
AN001.1 

Module with a 4-20mA analogue inlet (Note- A) Redounding 

FB6100-
AN002.1 

Module with two 4-20mA analogue inlets (note-A) Non redounding 

FB6100-
AN002.2 

Module with two 4-20mA analogue inlets (note-A) Redounding 

FB6100-
C0001.1 

Module with 8 500mA controlled outlets for solenoids  Non redounding 

FB6100-
C0001.2 

Module with 8 500mA controlled outlets for solenoids Redounding 

FB6100-
C0002.1 

Module with 16 500mA non controlled outlets  Non redounding 

FB6100-
C0003.1 

Module with 8 500mA controlled outlets for sirens Non redounding 

FB6100-
C0004.1 

Module with 4 2A controlled outlets for solenoids Non redounding 

FB6100-
C0004.2 

Module with 4 2A controlled outlets for solenoids Redounding 

FB6100-
S0001.1 

Module with 8 inlets for the management of fire extinguishing systems  Non redounding 

FB6100-
LP001.1 

Loop control module for ESP devices  Non redounding 

FB6100-
MOD001.1 

Modbus RTU Master/Slave Module Non redounding 
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6.6 Addressed modules  
Addressed modules are used in combination with FB6100-LP001.1 loop cards.  
 
INFORMATION TO PLACE AN ORDER 
 

PN module  Description Protocol notes 
ALG-E Optical smoke detector  ESP Used with FB6100-LP001.1 modules  
ATG-E Temperature detector  ESP Used with FB6100-LP001.1 modules 
AIE-E Ionic smoke detector  ESP Used with FB6100-LP001.1 modules 
ACA-E Combined smoke/temperature detector  ESP Used with FB6100-LP001.1 modules 
ACB-E Multi-task temperature detector ESP Used with FB6100-LP001.1 modules 

FB6100-Mod-AN 4-20mA analogue module for DIN bar ESP Used with FB6100-LP001.1 modules 
CHQ-CP Alarm addressed key  ESP Used with FB6100-LP001.1 modules 

FB6100-Mod-HS Alarm addressed key ESP Used with FB6100-LP001.1 modules 
CHQ-MZ Minizone module  ESP Used with FB6100-LP001.1 modules 
CHQ-Z Dual zone module  ESP Used with FB6100-LP001.1 modules 

FB6100-Mod-Z Dual zone module for DIN bar ESP Used with FB6100-LP001.1 modules 
CHQ-S Dual switch module  ESP Used with FB6100-LP001.1 modules 
CHQ-R Dual module relay  ESP Used with FB6100-LP001.1 modules 

FB6100-Mod-R Dual module relay for DIN bar ESP Used with FB6100-LP001.1 modules 
CHQ-B Dual module sounders ESP Used with FB6100-LP001.1 modules 

FB6100-Mod-B Dual module sounders for DIN bar ESP Used with FB6100-LP001.1 modules 
YBO-BS Base Sounder  ESP Used with FB6100-LP001.1 modules 

CHQ-WS2 Wall Sounder ESP Used with FB6100-LP001.1 modules 
YBO-BSB Base Sounder beacon ESP Used with FB6100-LP001.1 modules 
CHQ-ARI Remote indicator ESP Used with FB6100-LP001.1 modules 
CHQ-AB Addressable beacon ESP Used with FB6100-LP001.1 modules 

    
    
    
    
    
    

FB6100-Mod-PRG Programmer for addressed modules  ESP/SSP Used for all types of modules  
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6.7 Termination modules  
I/O modules can be ended with termination modules or directly through multiple cables based on the type of 
bus used.  
 

PN module Description 
Termination 

with Flat cable  
Termination 
with cable  

FB6100-M001.1 Module with 8 22Vdc controlled inlets  FB6100-TB001.1 FB6100-CCT1 
FB6100-M001.2 Module with 8 22Vdc controlled inlets   Not available  FB6100-CCT1R 
    
FB6100-
AN001.1 

Module with 1 4-20mA analogue inlet  FB6100-T8003-1 FB6100-CCT2 

FB6100-
AN001.2 

Module with 1 4-20mA analogue inlet   Not available FB6100-CCT2R 

FB6100-
AN002.1 

Module with 2 4-20mA analogue inlets  FB6100-T8003-1 FB6100-CCT3 

FB6100-
AN002.2 

Module with 2 4-20mA analogue inlets   Not available FB6100-CCT5R 

FB6100-C001.1 Module with 8 500mA controlled outlets  
FB6100-T8006-1 
FB6100-T8003-1 

FB6100-CCT3 

FB6100-C001.2 Module with 8 500mA controlled outlets  Not available FB6100-CCT3R 

FB6100-C002.1 Module with 16 250mA non controlled outlets  
FB6100-
RK0016.1 
FB6100-TB001.1 

FB6100-CCT1 

FB6100-
C0003.1 

Module with 8 500mA controlled outlets for sirens 
FB6100-TB001.1 FB6100-CCT1 

FB6100-
C0004.1 

Module with 4 2A controlled outlets for solenoids 
Not available FB6100-CCT4 

FB6100-
C0004.2 

Module with 4 2A controlled outlets for solenoids 
Not available FB6100-CCT4R 

FB6100-
C0005.1 

Module with 4 2A controlled outlets for sirens 
Not available FB6100-CCT3 

FB6100-
S0001.1 

Module for EN-12094-1 extinguishing systems  
FB6100-T8003-1 FB6100-CCT3 

FB6100-
LP001.1 

Bus control module with ESP protocol  
FB6100-T8003-1 FB6100-CCT4 

FB6100-
MOD001.1 

Modbus RTU Master/Slave Module 
FB6100-T8003-1 FB6100-CCT6 

    

 
INFORMATION TO PLACE AN ORDER 
 

Part Number Description Notes 
FB6100-TB001.1 termination module with 16 terminals  Anchoring to DIN bar  
FB6100-TB002.1 RS232/ passive current loop converter module Anchoring to DIN bar 
FB6100-T8003-1 termination module with 8 terminals  Anchoring to DIN bar 
FB6100-TB004.1 Default I/O module  Anchoring to DIN bar 
FB6100-T8006-1 Module with 8 4A 30Vdc relays  Anchoring to DIN bar 
FB6100-
RK0016.1 

Module with 16 4A 30Vdc relays Anchoring to DIN bar 
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6.8 Closing panels 
They are used to close the card spots which are not used inside the racks. 
 
INFORMATION TO PLACE AN ORDER 
 

Part Number Description Notes 
FB6100-BL00-1 Closing panel with holes for Ethernet cables  It occupies one card spot  
FB6100-BL001.1 Closing panel in aluminium  It occupies one card spot 
FB6100-BL000-2 Closing panel in aluminium It occupies two card spots  
FB6100-BL000-3 Closing panel in aluminium It occupies three card spots  
FB6100-BL000-6 Closing panel in aluminium It occupies six card spots  

 

6.9 Cables  
 
INFORMATION TO PLACE AN ORDER 
 

Part Number Description Notes 
FB6100-CTT1 16x0.22 cable for non redounded modules  Length 2 metres 
FB6100-CTT1R 16x0.22 cable for redounded modules Length 2 metres 
FB6100-CTT2 4x0.5 cable for non redounded modules Length 2 metres 
FB6100-CTT2R 4x0.5 cable for redounded modules Length 2 metres 
FB6100-CTT3 8x0.5 cable for non redounded modules Length 2 metres 
FB6100-CTT3R 8x0.5 cable for redounded modules Length 2 metres 
FB6100-CTT4 4x0.5 cable for non redounded modules Length 2 metres 
FB6100-CTT4R 4x0.5 cable for redounded modules Length 2 metres 
FB6100-CTT5R 8x0.5 cable for redounded modules Length 2 metres 
FB6100-CTT6 6x0.5 cable for non redounded modules Length 2 metres 
FB6100-CFT10/2 10-way flat cable  Length 2 metres 
FB6100-CFT14/2 14-way flat cable  Length 2 metres 
FB6100-
CFT20/05 

20-way flat cable  Length 5 centimetres 

FB6100-CFT20/2 20-way flat cable Length 2 metres 
FB6100-CVSC4 8-way RJ cable Length 19 centimetres 
FB6100-CVSC5 8-way RJ cable Length 36 centimetres 
FB6100-CVSC12 8-way RJ cable Length 60 centimetres 
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7 Application Notes 
 
The paragraphs described in this chapter contain some indications that must be adopted to build systems in 
compliance with the requirements set forth by European standards.       

7.1 Notes to build systems in compliance with EN 54-2 / EN54-4 standard  
For fire detection systems compliant with EN 54-2 standard, the following requirements must be fulfilled: 
 

• Use exclusively certified and approved feeder groups for this type of device.  
• No more than 32 detectors and/or alarm systems can be configured in an area.  
• Maximum 32 detectors/ alarm systems must be connected to each conventional detection line 

(FB6100-M001.1 cards). 
• Maximum 512 detectors/ alarm systems must be used on each loop line (FB6100-LP001.1-1 cards).  
• A short-circuit insulator must be installed on loop lines (FB6100-LP001.1-1 every 32 detectors 

and/or alarm systems).  
• The systems with more than 512 detectors and/or alarm systems must have CAL redundancy. 
• The maximum number of cards for addressed devices in the various configurations must not exceed 

the values indicated in the following table: 
 

Configuration  
Maximum no. of Loop 

cards 
FB6100-LP001.1-1 

FB6100 64 
  
  

 
7.1.1 EN54-2 EN54-4 adhesive label  
The units compliant with EN54-2 standard must be equipped with an adhesive label as required by the 
same standard. 
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Instructions for affixing EN54-2 EN54-4 adhesive label  
The adhesive label described in 7.1.1 must be applied on the right side of the structural frame as indicated 
in the following figure.   
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7.2 Notes to build systems in compliance with EN 12094-1 standard 
According to EN 12094-1 standard, d.e.c. must be a separate device or an integral part of a c.c.s. 
In FB6100 systems, the functions relative to detection and those relative to extinguishing are performed by a 
single elaboration unit. As a consequence, even warnings are visualized on a single interface in compliance 
with EN 54-2 and EN 12094-1 standards. For this reason, in the following paragraphs, d.e.c. and c.c.s 
acronyms are grouped up in FB6100 system. FB6100 system is fed by a feeder group compliant with 
European standard EN 54-4. The inlets and outlets relative to extinguishing systems must be monitored by 
the following types of cards:  
FB6100-M001.1 Card with 8 controlled inlets to supervise systems, pressure gauges, selectors, etc… 
FB6100-C001.1 Card with 8 monitored outlets for the command and control of solenoids or actuators in 
general. 
FB6100-C004.1 Card with 4 monitored outlets for the command and control of solenoids or actuators in 
general. 
FB6100-C003.1 Card with 8 outlets for the command and control of optical sound signalling devices. 
FB6100-C002.1 Card with 16 outlets of relay type for the command of blocks, repetitions, etc... 
FB6100-S001.1 Card that groups up the visual warnings of an extinguishing area.  
FB6100-M001.1, FB6100-C001.1, and FB6100-C004.1 cards can be used in redounded configuration to 
increase the system’s availability. The maximum number of extinguishing cards in the various configurations 
must not exceed the values indicated in the following table: 
 

Configuration 
Maximum no. of 

extinguishing cards 
FB-S0001.1 

FB6100                      32 
 
7.2.1 Environmental class 
Since d.e.c. constitutes an integral part of FB6100 system, the environmental class will be the one of the 
system in its whole. Class A: Temperature field from -5°C to +50 °C. 
 
7.2.2 Elaboration of signals and warnings  
FB6100 system receives and visualizes the signals relative to extinguishing areas.  The elaboration of logics is 
performed by the central unit. The information is sent to the visualization unit. Both compulsory and optional functions 
are performed by the cards as described in paragraphs 7.2.3 and 7.2.4.  
 
7.2.3 Compulsory functions  
FB6100 system is able to perform the following compulsory functions: 
• Receipt and elaboration of the sequence begin signal coming from detection.   
• Supervision of a controlled inlet line for manual enabling devices.  
• Supervision and command of outlet lines for solenoid command.   
• Supervision and command of outlet lines for optical/sound detectors.  
• Visual and unmistakable indication of the various statuses.  
• Command of a failure open collector outlet.  
• Command of an open collector outlet and visual warning of the release status.  
 
7.2.4 Optional functions  
FB6100 system is able to perform the following optional functions: 
• Extinguishing delay management.  
• Signal that represents the flow of the extinguishing agent  
• Emergency extension (Hold)  
• Starting of a secondary flooding sequence  
• Manual mode only (Aut-Off)  
• Enabling commands of devices inside the system  
• Extinguishing signals with back-up bottles   
• Enabling commands of devices outside the system  
• Emergency interruption device   
• Enabling of alarm devices with different signals  
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7.2.5 Warning lights  
A card of FB6100-S001.1-1 model must be foreseen for each extinguishing area, which has the purpose to 
group up all the main signals relative to a single extinguishing area. Eight warning lights are located on the 
front panel of this card which indicates the following statuses: 
 
Function  Colour  Label notes 
Active status  Red  Activated Compulsory  
Release status  Red Released Compulsory 
Failure status  Yellow  Fault Compulsory 
Out of Service status  Yellow Disabled Compulsory 
Emergency interruption  Yellow Inhibit Optional  
Emergency extension  Yellow Hold  Optional 
Manual mode only  Yellow Automatic-Off Optional 
Reserve bench selection  Yellow Reserve bench Optional 
Monitoring of components' status (*) Yellow  Optional 

 (*) This option must be used as an alternative to the optional function.   
All detailed indications relative to alarm, anomaly and failure statuses are visualized on the unit's display.  
 
7.2.6 Monitored inlets  
Use cards of FB6100-M001.1 type to monitor the following devices: 
• Inlets for manually enabled devices (manual discharge systems) 
• Inlets for devices that indicate the flow of the extinguishing agent such as pressure gauges or flow 

gauges (PSH) 
• Inlets for monitoring devices of components’ status (Weighting devices or devices for the control of a 

valve’s position) 
• Inlets for devices that extend the discharge sequence (HOLD) 
• Inlets for devices that allow to switch operation from Manual/Automatic to Manual only (AUT-OFF) 
• Inlets for devices that allow to select Main/Reserve (MAIN/RESERVE) 
 

Up to a maximum of manual discharge systems and a maximum of 5 devices to extend 
emergency (Hold)  can be connected to each extinguishing area.   
 
 

The cards of this type can be used in a redounded mode to increase the system's availability in case of 
failure of one of the two cards.  
 
7.2.7 Monitored outlets  
Use FB-C0004.1 card to monitor and command the following devices:  
• Outlets for the command of extinguishing devices. (Solenoids, flood valves, etc)  
• Outlets for the command of equipment inside the system (pilot bottles, etc...) 
 
The cards of this type can be used in a redounded mode to increase the system's availability in case of 
failure of one of the two cards. 
 
Use FB-C0003.1, FB-C0005.1 cards to monitor and command the following devices: 
• Outlets for the command of optical/sound signals. 
 
 
 
 
 
 
 
 
 
 
 
 



 SANCO 
 

 

Fire Protection and Safety Technology 
 
 
 

  

7.2.8 Non monitored outlets 
Use cards of FB-S0001.1 type to monitor the following devices: 
• Repetition of activated condition  
• Repetition of Release condition 
• Repetition of Fault condition 
• Repetition of Disabled condition 
• Repetition of Inhibit condition 
• Repetition of Hold condition 
• Repetition of Automatic-off condition 
• Repetition of Reserve bench condition 
 
In addition, through cards of FB-C0002.1 type, it is possible to command outlets for control devices outside 
the systems (release of doors, interruption of ventilation, etc). 
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7.2.9 Receipt and elaboration of incoming enabling signals  
The system is able to receive an automatic enabling signal coming from detection cards and an enabling 
signal coming from manually enabled devices, connected to cards of FB-M001.1. type. 

 
After receiving the enabling signal (enabled status), it is no longer possible to perform any 
disabling operation in the extinguishing area involved.  
 

 
7.2.10 Transmission of extinguishing signals  
After receiving the enabling signal, the system transmits said signal to the extinguishing devices 
(Solenoids). The transmission of this signal (enabling) only takes place on the selected bench 
(Main/Reserve). 
 
7.2.11 Enabling of alarm devices  
After receiving the enabling signal, the system transmits said signal to the Alarm devices.  

 
The acknowledgement of alarm devices takes place at access level 2 (acknowledgement of 
sirens) only after establishing the release status.  
 

 
7.2.12 Signalling the presence of network’s voltage  
The signalling of the presence of voltage applies to the entire system (Led Power-ON on the display).  
 
7.2.13 Active status  
The system enters into Active status after one second from receiving the incoming enabling signals. After 
having established the active status of the d.e.c., it enables the alarm devices within one second. The Active 
status is signalled through: 
- the Enabling of the local sound signal  
- the Enabling of the steady light of the Activated area on  FB-S0001.1 card 
- the enabling in flashing mode, of the command outlet for alarm devices. (TOA) 
 
7.2.14  Release status 
The release status is activated when the signal that represents the flow of the extinguishing agent (PSH) is 
received or when the outlet of the extinguishing devices is enabled (EV). The way in which the release 
status is activated can be defined during the programming phase.    
The Release status is signalled through: 
- the Enabling in steady mode, of the Released light of FB-S0001.1 card. 
- the Enabling of the repetition outlet of the release status (Released condition) 
- the enabling in steady mode, of the command outlet for alarm devices (TOA) 
If the release status is due to the receipt of the signal that presents the extinguishing agent and the d.e.c. is 
not Activated (manual extinguishing through mechanical command), the local sound signal is also activated.  
 
7.2.15 Resetting of Active and Release statuses  
The Active and Release statuses are reset with the manual Reset command at access level 2 (Reset 
Panel).   

 
The resetting of the Active and Release statuses is inhibited for a period of time that can be 
configured between 1 and 30 minutes. This time is set on the extinguishing cards in the 
operator’s cycle at access level 3. 
 

 
 
 
 
 
 
7.2.16 Failure status  
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The system is able to recognize and signal the following failure conditions: 
- Interruption of the automatic enabling signal coming from the central unit (Failure of the detection card).  
- Interruption of short-circuit of all monitored inlet and outlet lines.   
- Failures of the internal power supply.  
- System's failures.  
- Improper execution of the program and/or corruption of the memory content.  
Failures are signalled as follows:  
- Enabling of the local sound signal 
- Enabling in steady mode, of the Fault light located on the unit’s display.  
- Detailed  visualization of the type of failure and total number of failures on the unit's display.  
- Enabling of the repetition outlet of the failure status.  
 
7.2.17 Out of Service status  
All inlets and outlets relative to extinguishing areas can be disabled/enabled singularly or globally at access 
level 2. Disabling operations are not influenced by the reset command (Reset).  
The release status is not attained during out of service, except in case the signal that represents the flow of 
the extinguishing agent is received (PSH). 

 
The enabling of a function and/or transmission support to actuators when an alarm is activated 
causes the discharging of the extinguishing agent only at the end of the set discharge activation 
delay time.  
 

The out of service status is indicated at access level 1 on FB-S0001.1 cards through a cumulative optical 
signaller. The details of all exclusions can be viewed at access level 1 on the unit’s display.  
 
7.2.18 Delay of the extinguishing signal. The system is able to delay the extinguishing command for a 

period of time between 0 and 60 seconds. This setting is performed with one second 
increases on extinguishing cards through the operator’s cycle at access level 3.  

 
7.2.19 Signal that represents the flow of the extinguishing agent  
The system is equipped with inlets to receive the signal that represents the flow of the extinguishing agent 
(PSH). 
Receiving this signal without an active status generates the release status. As a consequence, all suitable 
outlets will be enabled.  
 
7.2.20 Emergency extension (Hold)  
The system is equipped with inlets to receive the signal to extend emergency. (Hold). This function works in 
the following ways:  
Mode- A 
The extinguishing command outlets are not enabled until the emergency holding device is active. The 
disabling of the emergency holding device after the extinguishing delay time causes the immediate 
activation of the extinguishing command outlets (EV). 
Mode- B 
The extinguishing command outlets are not enabled until the emergency holding device is active. The 
extinguishing delay time is started up again at each releasing of the emergency holding device. After the 
enabling of the emergency holding inlet, the system performs the following activities: 
- Enabling of the local sound signal (If previously acknowledged)  
-Enabling in steady mode, of the HOLD light on FB-S0001.1 card. 
- Enabling of a repetition outlet signalling the emergency hold status.  

 
The failure status of the emergency hold inlet line inhibits the activation of the extinguishing 
command outlets.  
 

 
 
7.2.21 Starting of a secondary flooding sequence  
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The system is able to command a secondary flooding sequence. This sequence is activated through a 
manual device. The secondary flooding sequence is activated only in the following conditions: 
- The primary extinguishing sequence has ended (release status) 
- The sound devices have not been acknowledged  
- The system has not been reset  
- The manual enabling inlet of the secondary sequence is active.  

 
The outlet that commands the secondary flooding is immediately activated after enabling the 
manually enabled inlet without any delay.  

 
7.2.22 Manual mode only (Aut-Off) 
The system is equipped with inlets to receive the commutation signal of the operation mode from manual 
only to automatic/manual and vice versa. After enabling this inlet, the system performs the following 
activities: 
- Enabling of Aut-Off steady light on FB-S0001.1 card. 
- Enabling of the repetition outlet in manual mode only (AUT-OFF) 
During manual mode only, the enabling of the d.e.c. takes place only by activating the manually enabled 
device (PB). 
 
7.2.23 Enabling commands of devices inside the system  
The system is able to command devices located inside the extinguishing area. E.g. Pilot bottles, optical 
warning devices, etc... 
For this purpose, the cards to use are: 
- FB-C0003.1, FB-C0005.1 for the command of optical/sound signals 
- FB-C0001.1, FB-C0004.1 for the command of solenoids, valves, etc...  
 
7.2.24 Extinguishing signals with back-up bottles  
The system is equipped with outlets to receive the commutation signal of the extinguishing command from 
the main battery to the back-up battery and vice versa. After enabling these inlets, the system performs the 
following activities: 
- Enabling of the Reserve Bench steady light on  FB-S0001.1 card. 
- Enabling of the repetition outlet of the Reserve battery.  
 
7.2.25 Enabling commands of devices outside the system  
The system is able to command devices located outside the extinguishing area. E.g. Closing of doors, 
stopping of ventilation, etc… For this purpose, the card to use is model FB-C0002.1. 
 
7.2.26 Emergency interruption devices  
The system is equipped with inlets to receive the signal coming from emergency interruption devices. 
During the idle status and the active status, the enabling of these devices causes the inhibition of 
extinguishing command signals until the status has ended and the active status has been reset.   
The failure status of the emergency interruption inlet line inhibits the activation of the extinguishing 
command outlets. 
 
7.2.27 Enabling of alarm devices with different signals  
The d.e.c. is able to command the outlet of alarm devices with two different signals. For this reason, the 
command outlet of alarm devices flashes during the warning time (pre-unloading) and it is steady during the 
release of emergency hold statuses.  
 
7.2.28 EN-12094-1 adhesive tag 
FB-S0001.1 card is supplied with the following adhesive label which indicates the tag data relative to EN-
12094-1 standard. 
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7.2.29 Instructions for affixing EN-12094-1 adhesive label 
The adhesive label described in 7.2-28 must be applied on the right side of the structural work, underneath 
the existing one relative to EN54-2, EN54-4 standard.  
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7.3 Notes on the redundancy of I/O modules    
The modules of safety related type can be redounded to increase the system’s availability. In this case, the 
two modules must be located on different racks and their relative channels must be exactly configured the 
same way. If a module is redounded, the channels of the two modules are seen by the unit independently, in 
order to elaborate logics and diagnostics. The concept of modules' redundancy adopted in FB6100 systems 
is based on the following concepts: 
• An I/O module is considered failed by the central unit if it does not reply to the following queries on the 

LVDS bus or after three periodical tests failed consecutively on at least one of the channels.  
• If one of the two modules is subject to failure, the other one becomes valid in order to elaborate logics. 

As a consequence, the logics on redounded channels must be always of OR type and not of AND type.  
 

7.4 Redundancy concept of I/O modules  
For redundancy of an I/O module, it is meant the possibility to connect a field user to two cards at the same 
time. Therefore, the type of redundancy that we described in this document is only referred to modules and 
not to field elements. For this purpose, we remind that full redundancy (Module + field user) is possible for 
all I/O modules without any limitation. The I/O modules of system FB6100 can be subdivided into two 
categories: 
- Non redounding  
- Redounding with limitations  

Non redounding modules  
For the following cards, it is not possible to perform any type of redundancy: 
 
FB-C0002.1 Module with 16 non controlled outlets 
FB-C0003.1 Module with eight controlled outlets with polarity inversion for sound signals 
FB-S0001.1 Control module for extinguishing systems  
FB-LP001.1   loop control module ESP  
FB-MOD001.1  Master/Slave Modbus interface module  
 
Even if FB6100-F7006 module is not redounding, it is equipped with two communication lines, an 
independent RS485 and RS232, therefore it can be stated that the communication towards DCS is 
redounded.  
  

Redounding modules with limitations  
For the following modules, it is possible to perform redundancy with some limitations or precautions: 

 
FB-M0001.1  Inlet modules with safety related functions  
These modules can be redounded with the following limitations:  

• To isolate a line, both channels connected to the line must be isolated.  
• By using a supervision system, each single user must be represented with two different objects.  
• The modules must be located in two contiguous buses with DIN41618 connectors, FB6100-RACK1.2 

model, possibly in the same position. 
 
FB6-AN001.1 FB-AN002.1 Inlet modules 4-20mA with safety related functions 
These modules can be redounded with the following limitations: 

• The modules cannot have 4-20mA outlet since the outlet current is added up when the cards are 
placed parallely. It is possible to enable this function on one of the two cards without obtaining 
redundancy on the outlet function.  

• To isolate a line, both channels connected to the line must be isolated. 
• By using a supervision system, each single user must be represented with two different objects. 
• The modules must be located in two contiguous buses with DIN41618 connectors, FB6100-RACK1.2 

model, possibly in the same position. 
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FB-C0004.1 Outlet modules with safety related functions  
This card can be redounded with the following limitations:  

• To isolate an outlet line, all channels connected to the line must be isolated. 
• By using a supervision system, each single user must be represented with two different objects. 
• The modules must be located in two contiguous buses with DIN41618 connectors, FB6100-RACK1.2 

model, possibly in the same position. 
 

7.5 Precautions for the use of redounded I/O modules  
If redounded I/O modules are used, the following precautions must be adopted:  

• Redounded cards must always be located in different and contiguous racks in order to guarantee 
redundancy also in case of failure of a rack controller.  

• In case of failure of a channel, the module will put all channels in safety mode. For this reason, the 
redundancy of the two modules must be performed on all channels used and not only on some of 
them, otherwise in case of failure of one channel, all functions on non redounded channels would be 
interrupted.  

• Redounded channels must be configured exactly in the same way.  
 
 

7.6 Communication network between units  
By using the Ethernet interface on the CAL, it is possible to transfer the logic status of rules 
(Checked/ Not checked) among different units. The units are divided into two Transmitting (Slave) 
and Receiving (Master) categories. Each unit on the network can be transmitting only, receiving only 
or transmitting/receiving indifferently.  Transmitting units (Slave) send all rules' status variations 
defined on the receiving unit as remote to Receiving units (Master).  999 rules can be defined and 
therefore disclosed for each unit. Maximum 99 units can be connected to each other inside the 
network. Receiving units (Master) receive and elaborate the status variations coming from 
transmitting units and cyclically check the connection with the Slave units connected to them. When 
Master units are turned on, they request the IP address to the Slave available in the configuration. 
Then they send the message identification code (ID code) to them. This code is generated randomly 
and is changed dynamically every minute and it is compared with the one present in the messages 
coming from Slave units to validate messages. If a message received has an invalid code, it is 
discarded. Master units perform a new subscribe every hour to Slave units in order to check the 
changes to the configuration. If Slave units reply correctly, the Master unit waits for the status 
changes coming from Slave units. During operation, the Master unit cyclically checks the efficiency 
of the connection with Slave units and in case of disconnection, it signals it on the display. The 
propagation time of signals among the various units changes based on the network's traffic. 
Anyhow, in case of dedicated networks, it does not exceed two seconds. The units’ network can be 
in copper or optical fibre, equipped with specific converters that allow a redounded connection of 
ring type, able to support a failure or rupture of the fibre.  
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7.7 Communication protocol for supervision systems  
FB6100 systems can be connected to a SCADA supervisor through LAN network or through point to point 
serial connections. Maximum 2 supervisors on LAN network and a supervisor on the serial Host port can be 
configured for each unit. A dedicated protocol is used in both cases. The connection between units and 
supervisors can be made in copper, optical fibre or mix, to satisfy the various system’s needs.  

 
 

Example of mix connection  
 

7.8 Programming  
The programming of FB6100 systems is performed on a personal computer in OFF-LINE mode, through a 
specific configuration program. After having created the configuration and checked the correctness of data, 
it is possible to perform transferring to the central unit. Once transferring is completed, the central unit 
substitutes the old configuration with the one received and re-booths the system. In case two CALs are 
present, the personalization is transferred to the two CALs at the same time. To use configuration program 
Pro-FB refer to the specific manual.  
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Important notes 
SANCO S.p.a's goal is to continuously improve the characteristics of its products, therefore this manual can be 
modified without notice. All technical statements and data included in this manual have been checked very 
carefully. This does not exclude that the manual may anyhow contain flaws or spelling mistakes. SANCO S.p.a will 
not be deemed legally liable for the possible consequences caused by errors or changes to this manual.    

 
Property rights 
This document and the information included in it are the exclusive property of SANCO S.p.a. Duplication or copy 
rights or this document, diffusion rights of information included in it, and the right of use of the information 
contained in this document may be obtained only with a written permit, signed by an authorized manager of 
SANCO S.p.a. 
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1 GENERAL DESCRIPTION 
 
The units of series FB6100 are suitable to be used in fire detection systems, extinguishing command 
systems and intrusion detection systems. They are built in full compliance with the following 
European standards: 

 EN 54-2 Fire detection units. (Safety) 
EN 54-4 Feeder equipment. (Safety) 
EN12094-1  Components for fire extinguishing systems that use gas. (Safety)  
 
They can be supplied in the following configurations: 

  
Code Description No.  

Rack 
Max no. 
of 
cards  

FB. 
S001.1 
S001.1 
cards 

IMQ 
brand 

Sizes of  
carpentry (mm) 

FB6100 10-rack standard unit  10 130 32 No H2000 L800 P800  
FB6100/C Custom unit 1-10 130 32 No Custom 
       
       
 
 
General characteristics  
 
Control types      Fire/Intrusion/Technological/TVCC 
Supply voltage.      110-220Vac 50/60Hz 
Reference standards     EN54-2/EN54-4/EN12094-1 
Maximum number of programmable areas  300 fire areas + 300 intrusion areas 
Maximum number of points for each area  99 sensors 99 actuators 99 associations  
Maximum number of cards    130 
CPUs’ Redundancy     Optional  
I/O Bus redundancy     Optional 
Cards’ redundancy     Optional only on conventional cards 
Substitution of cards under warm conditions Possible for all types of cards 
Centralization between units    With RCP protocol 
Monitoring system     Maximum three supervisors for each unit 
Printer       Optional serial from 40 to 80 columns 
Host outlet      RS232 configurable or Passive Current Loop 
Ethernet outlet     100Mbps for copper and optical fibre 
Management of Hourly Bands   10 categories with management of festivities 
Default outlets     16 + two Sounder outlets 
Default inlets      10 opto-isolated inlets 
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1.1 Operator’s interface 
The operator’s interface of the FB6100 unit is made up by a graphic display, 14 signalling lights and 
a keyboard with 23 keys.   

 
 
Figure 0 
Visual signals 
 

   ALARM light (fire function)  
It is activated intermittently after receiving an alarm status coming from one of the area cards. It 
turns on solidly after giving the command of Central Acknowledgement. It turns off after giving the 
reset command. 
 

    COMMON FAULT light (fire/intrusion function)  
It turns on intermittently after receiving any failure condition. It turns off once the cause is solved or 
after giving the anomaly resetting command.  
 

    DEVICES FAULT light (fire function)  
It turns on intermittently due to an anomaly condition coming from a sensor or actuator (not defined 
as sounders). It turns off once the cause is solved or after giving the anomaly resetting command. 
 

    SOUNDERS FAULT light (fire function)  
It turns on intermittently due to an anomaly condition coming from an actuator defined as sounders. 
It turns off once the cause is solved or after giving the anomaly resetting command. 
 

    PSU1 FAULT light (fire/intrusion function)  
It turns on intermittently due to a failure condition of the primary supply. It turns off automatically 
once the cause has been solved. 
 

    PSU2 FAULT light (fire/intrusion function)  
It turns on intermittently due to a failure condition of the secondary supply. It turns off 
automatically once the cause has been solved. 
 

    EARTH FAULT light (fire/intrusion function)  
It turns on intermittently due to the dispersion of supply voltage towards the ground. It turns off 
automatically once the cause has been solved. 
 

   SYSTEM FAULT light (fire/intrusion function)  
It turns on intermittently due to a system’s failure.  It turns off automatically once the cause has 
been solved. 
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 TEST ZONE light (fire function)  
It turns on intermittently once an area is set in test mode. It turns off automatically once the test 
mode is quitted.  
 
   COMMON DISABLED light (fire function)  
It turns on solidly after any type of disabling relative to area 1 (Safety).  
 

  DEVICES DISABLED light (fire function)  
It turns on solidly after disabling a sensor or an actuator defined in area 1 with the exclusion of 
outlets of sounder type.  
 

    SOUNDERS DISABLED light (fire function)  
It turns on solidly after disabling an actuator defined in area 1 as sounder type.  
 

    OUTPUTS DELAYED light (fire function) 
It turns on intermittently during the counting time relative to the enabling delay of the actuator in 
area 1. It turns off automatically at the end of said counting or after pressing the “Delay override” 
key.   
 

    POWER-ON light (fire/intrusion function)  
It turns on solidly when the primary supply voltage is present (PSU1). It turns off when this is  
missing.  
 
Three lights are located at the back of the card and have the following functions: 
Green light Link CAL-A 
When it turns on solidly, it indicates the presence of the communication link with CAL-0.  
Green light Link CAL-B 
When it turns on solidly, it indicates the presence of the communication link with CAL-1. 
Green light Link T8004-1 
When it turns on solidly, it indicates the presence of the communication link with default I/O card. 
 
KEYS  

Silence Panel key (fire function) 
It acts at access level 1 or higher, and it only disables the central siren relative to fire functions. An 
acknowledgement message is visualized on the display, stored in the events archive and sent to 
eventual peripherals (host/printer).  

Reset Key (fire function)  
It acts at access level 2 or higher and it resets all alarm or anomaly situations active in that moment 
on the unit of area 1. A reset message is visualized on the display, stored in the events archive and 
sent to eventual peripherals (host/printer). This function can be enabled only after having turned off 
the buzzer and sounders. 

Scroll key (fire/intrusion function) 
It acts at access level 1 or higher, it chronologically scores the active alarms and anomalies at that 
moment for the selected zone in area 1, visualizing the single events in details. It also acts in the 
archive’s sub-menus for area 1 and area 2. 
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Silence Sounder key (fire function)  
It acts at access level 2 or higher and it disables the controlled outlet of the default sounder and all 
outlets identified as sounder in default. An acknowledgement message is visualized on the display, 
stored in the events archive and sent to eventual peripherals (host/printer). This function can be 
enabled only after having turned off the buzzer. 

Delay override key (fire function)  
It acts at access level 1 or higher and cancels the enabling delay time of those actuators that are 
undergoing a delay counting in that moment, located in area 1 of default. 
Evacuate Key (fire function)  

It acts at access level 2 or higher and it disables the controlled outlet of the default sounder and all 
outlets identified as sounder in default. An evacuation message is visualized on the display, stored in 

the events archive and sent to eventual peripherals (host/printer). 
 Esc Key (fire/intrusion function)  
It acts in the various operator's menus by exiting the pressed keys or the menus selected on the 
display. It brings you back to the previous menu. 

 
Enter key (fire/intrusion function)  
It acts in the various operator's menus by confirming the pressed keys or the menus selected on the 
display.  
  

Up arrow Key (fire/intrusion function) 
It is used to vertically select the various options in menus or to scroll towards the top.  
 

Down arrow Key (fire/intrusion function) 
It is used to vertically select the various options in menus or to scroll towards the bottom. 
 

Right arrow Key (fire/intrusion function) 
It is used to horizontally select the various options in menus. 
 
Left Arrow Key (fire/intrusion function) 
It is used to horizontally select the various options in menus. 

Function Key (fire/intrusion function) 
It allows to directly access the menu relative to the active level which is activated when the key is 
pressed. 
 
Numeric Keys 1/9 (fire/intrusion function) 
They are used to select the digits of passwords and to introduce data in the various menus of the 
operator’s cycle. 
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1.2 Fire section (Safety) 
The following figure represents the tree structure of the menus available in the fire section.  
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1.3 Access to operator’s functions 
Access to the various functions of the fire section is organized on 4 different levels.  
- Level 1: accessible to the PUBLIC  
- Level 2: accessible to the USER 
- Level 3: accessible to the MAINTENANCE OPERATOR 
- Level 4: reserved to the MANUFACTURER  
Access to level 1 is obtained without the need of a password, by pressing key F1, while a password 
is needed to access level 2 or 3. The units are supplied with the following passwords which can be 
edited during the operator's cycle: 
 

Access Level Prefix Password 
Level 2 Area 1 (Safety) 1 51729 
Level 3 Area 1 (Safety) 1 61841 

 
The following table represents the access levels needed to perform the main functions relative to the 
fire section. 
 

OPERATOR’S ACTIONS Level 1 
Level  

2 
Level 

3 
Acknowledgement of local buzzer  √ √ √ 
Cancelling of timing in progress  √ √ √ 
Visualization of alarms, anomalies and failures  √ √ √ 
Acknowledgement of sirens   √ √ 
Resetting of alarm/anomaly (reset)  √ √ 
Activation of sirens (evacuation)   √ √ 
Access to display menu √ √ √ 
Access to disable/enable menu  √ √ 
Access to management menu  √ √ 
Access to configuration menu   √ 

 

1.4 Operations at access level 1 
At the end of the initialization cycle, in idle conditions, the unit's status appears on the display as 
indicated in figure 1.  
                      

 
Figure 1 

 
The following operations can be performed at access level 1: 
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1.5 Acknowledgement of local buzzer  

This operation is done by pressing key   
A confirmation notice will be displayed on the last row for two seconds.  

1.5.1 Delay Override  

This operation is done by pressing key   
This operation is possible only if the Output Delayed light is on and causes to override the delays on 
the activations in progress.  

1.5.2 Visualization of alarm areas  
A page is visualized in the presence of alarms as indicated in figure 2.  
 

 
Figure 2 

In this page it is possible to see: 
- The total number of alarm areas  
- the name and number of the first alarm area 
- The names and numbers of other alarm areas  
- the name and number of the last alarm area 
By positioning the cursor on the central row using the arrow keys and pressing  

 it is possible to chronologically visualize alarm areas.  

To see the list of alarm devices, position the cursor on the area that you wish and press key   

 
Figure 3 

In this page it is possible to see: 
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- The total number of alarm areas 
- the name and number of the first alarm area  
- the name and number of the first sensor of the alarm area.  
- The current number and the total number of alarm sensors in the area.  
In this phase it is possible to see the complete list of alarm sensors, by pressing key 

1.5.3 Visualization of pre-alarm areas 
The visualization of pre-alarm areas takes place in the same way used to visualize the alarm areas. 

1.5.4 Visualization of areas with anomalies  
The visualization of areas with anomalies takes place in the same way used to visualize the alarm 
areas. 

1.5.5 Visualization of system’s failures  
In the presence of one or more system’s failures, a page is visualised as shown in figure 4. 
 

 
Figure 4 

In the presence of different events, by pressing key Esc, it is possible to visualize the various pages 
of events list in order. In any case, the alarm page is displayed automatically after one minute of 
inactivity. If during the visualization of anomalous events, an event with greater priority occurs, this 
will be immediately visualized on the display. In this case, it will also be pointed out that events with 
lower priority are present.  
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1.6 Visualize  
By pressing key F1 at access level 1, it is possible to access the visualization phase as shown in 
figure 5. 

 
Figure 5 

 
Configured areas  
To visualize the complete list of areas configured in area 1. For each area, it is possible to visualize 
the complete list of sensors and actuators.  
Disabling   
To visualize the list of disabled areas and devices.   
Events archive  
To visualize the chronological archive of the last 250 events.  
Alarms archive 
To visualize the chronological archive of the last 100 alarms.  
The visualization of archives is shown in figure 7. For each event, the following is visualized:  

- The progressive number  
- The date and time in which it occurred  
- The number and name of the area to which the event refers  
- The type of device to which the event refers 
- The type of event. 

It is possible to scroll the archive in chronological order, by using the arrow keys.   
 

 
Figure 6 
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1.7 Operations at access level 2 
By entering the password of level 2, preceded by prefix 1, it is possible to access the main menu 
shown in figure 5. 

 
Figure 7 

 
The unit will automatically exit from the selected access level after one minute of operator’s 
inactivity. The following operations can be performed at access level 2: 
1.7.1 Acknowledgement of sirens  
By pressing the silence key, it is possible to disable all actuators defined in configuration as 
sounders. This key is enabled only during an alarm condition, after having silenced the local buzzer.  
1.7.2  Reset  

By pressing the reset key, it is possible to reset the alarm conditions of the sensors defined in hold 
modality, and anomalous conditions for the types of anomaly or failure that need resetting. This key 

is enabled only after having silenced the local buzzer and sirens. 
 
1.7.3 Evacuation  
By pressing the evacuate key, it is possible to immediately activate all actuators defined in 
configuration as sounders.   
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1.7.4 Disable/Enable 
By selecting this option from the main menu, it is possible to access the disabling/enabling phase as 
shown in figure 8. 
 

 
Figure 8 

Complete Sensors Area 
Select this option to disable/enable all sensors of an area. 
Complete Actuators Area  
Select this option to disable/enable all actuators of an area. 
Single devices  
Select this option to disable/enable a single sensor or a single actuator. 
Local Siren  
Select this option to disable/enable the local siren. 
 
NB: To comply with the requirements of EN12094-1 standard, it is not possible to perform any 
disabling in the extinguishing areas during the enabling phase of the discharge sequence.   
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1.7.5 Management  
By selecting this option from the main menu, it is possible to access the management phase as 
shown in figure 9. 
 

 
Figure 9 

 
Loop resetting 
Select this option to perform the loop resetting on cards of FB6100-LP001.1 type.  
If the card is not present or is of different type, an error message is displayed. A loop resetting must 
be performed in case a short circuit must be reset or to eliminate a Logon Fault warning.  
Editing of Date and Time 
By selecting this option, it is possible to access the editing page of the system’s clock as shown in 
figure 10. In this phase it is possible to modify the various parameters. If the value entered is 
outside the range allowed, an error message is displayed. 
 

 
Figure 10 
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Test  
By selecting this option, it is possible to access the Test Menu. In this phase it is possible to perform 
the test on the unit or on an area.  
Test on Unit 
By selecting this option, the unit will perform the following operations: 
• Test on LCD display. 
• Enabling of Lights located on the front panel. 
• Enabling of local Buzzer for 2 seconds. 
• Enabling of all cards’ lights.  
• Test on keyboard.  

 
Test on Areas  
It is possible to test an area through this option. In order to test an area, this must be 
selected from the list. It is not possible to test more areas at the same time. When an area is 
in test mode, the relative light turns on the front panel. It is not possible to test an area if it is 
under an isolated status of alarm, pre-alarm or anomaly. When an area is in test mode, the 
unit performs the automatic resetting of alarm sensors after 5 seconds and does not enable 
outlets. The test area mode is exited automatically after 2 hours or manually, by acting on the 
same menu and disabling the test on the area. During the test, the remaining time is 
displayed in the main page.  
 

Operations at access level 3 

By entering the password of level 3, preceded by prefix 1, it is possible to access the main menu 
shown in figure 11. 
 

 
Figure 11 

 
During this phase, it is possible to perform the same options in access level 2, with the addition 
of the Configuration menu.  



Configurable system FB6100                                                                  Operator’s manual 
 
 

  Page 17 of 27                             

1.7.6 Configuration 
By selecting this option from the main menu, it is possible to access the configuration phase as 
shown in figure 12. 
 

 
Figure 12 

 
4-20mA cards 
By selecting this option, it is possible to access the editing phase of the thresholds of FB6100-
AN001.1 and FB6100-AN001.2 cards. First of all, the rack number and the position of the card 
whose thresholds will be edited, must be entered. If the card is not present or is of different type, 
an error message is displayed. If the card is present and of correct type, the screen of figure 13 
is displayed. 
 

 
Figure 13 
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The type of card and its position will be indicated in the first row.  
The pre-alarms threshold with relative unit of measurement will be displayed on the second row. 
The alarm threshold with relative unit of measurement will be displayed on the third row. 
The lower calibration threshold with relative unit of measurement will be displayed on the fourth 
row. 
The upper calibration threshold with relative unit of measurement will be displayed on the fifth 
row. 
The range permitted for each of the 4 parameters is visualized on the last row. 
After having modified the values, position the cursor on the field “Update parameters” and press 

key   to send the new parameters to the card. 
 
Extinguishing cards 
By selecting this option, it is possible to access the editing phase of the parameters relative to 
the extinguishing areas for FB6100-S001.1 cards. First of all, the rack number and the position of 
the card whose parameters will be edited, must be entered. If the card is not present or is of 
different type, an error message is displayed. If the card is present and of correct type, the 
screen of figure 14 is displayed. 
 

 
Figure 14 

 
The first editable parameter indicates the extinguishing delay time. It can be set with values 
between 0 and 60 seconds. The second parameter indicates the inhibition time to reset the 
conditions at the beginning of the sequence and to enable extinction. It can be set with values 
between 1 and 30 minutes. The third parameter indicates the functioning mode of the Hold 
function. In mode A, the Hold condition does not interrupt the measuring of the discharge delay 
time, while in  mode B, the Hold condition resets this time. The editing of parameters takes place 
with the arrow keys in the following way: 
 

- Key (Arrow up) increases the value set at one. 
- Key (Arrow down) decreases the value set at one. 
- Key (Arrow up) increases the value set at one. 
- Key (Left Arrow) decreases the value set at five. 
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Communications 
By selecting this option, it is possible to access the configuration phase of communication 
peripherals as shown in figure 15. 
 

 
Figure 15 

Printer 
By selecting this option, it is possible to access a sub-menu in which it is possible to configure the 
printer as shown in figure 16. 
 

 
Figure 16 

 
To edit said parameters, use the arrow keys (up and down arrows) and confirm with Enter. By 
pressing Enter it is possible to access the next parameter to edit. Press ESC to exit and go back 
to previous menus. The values allowed and the meaning for each field are the following: 
Printer 
Disab.:  The serial printer is disabled.  
40 col.:  The serial printer is enabled to print on 40 columns.  
80 col.: The serial printer is enabled to print on 80 columns. 
Mode   
It configures the printer mode in the operative cycle. 
Reduced: Only alarm/enabled events and failure notices are printed; 
Complete: All events are printed. 
Baud Rate 
It configures the communication speed of the serial port.  
The values allowed are: 1200,2400,4800,9600 and 19200 
Data Bits  



Configurable system FB6100                                                                  Operator’s manual 
 
 

  Page 20 of 27                             

It configures the number of data bits of the serial communication.  
The values allowed are: 7 and 8. 
Stop Bits  
It configures the number of stop bits of the serial communication.  
The values allowed are: 1 and 2. 
Parity   
It configures the parity check of the serial communication.  
The values allowed are: No (no parity), Odd (odd) and Even (even). 
Handshake  
It configures the handshake type of the serial communication.  
The values allowed are: Xon/Xoff, Rts/Cts  and None. 
 
Host Computer  
By selecting this option, it is possible to access sub-menus in which it is possible to configure the 
communication parameters of the Host Computer peripheral as shown in figure 17. 
 

 
Figure 17 

 
To edit said parameters, use the arrow keys (up and down arrows) and confirm with Enter. By 
pressing Enter it is possible to access the next parameter to edit. Press ESC to exit and go back 
to previous menus. 
The values allowed and the meaning for each field are the following: 
Host    
Disab.:  The Host Computer’s communication peripheral with serial protocol is disabled. 
Enabled:  The Host Computer’s communication peripheral with serial protocol is enabled. 
ID   
It identifies the unit number in case more systems must be centralized. It must be a progressive 
number from 1 to 999. This parameter is used by the serial communication protocol and by the 
TCP/IP communication protocol.  
 
Baud Rate 
It configures the communication speed of the serial port.  
The values allowed are: 1200,2400,4800,9600 and 19200 
Data Bits  
It configures the number of data bits of the serial communication.  
The values allowed are: 7 and 8. 
Stop Bits  
It configures the number of stop bits of the serial communication.  
The values allowed are: 1e 2. 
Parity   
It configures the parity check of the serial communication. 
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The values allowed are: No (no parity), Odd (odd) and Even (even). 
Handshake  
It configures the handshake type of the serial communication. 
The values allowed are: Xon/Xoff, Rts/Cts  and None. 
 
  
By selecting this option, it is possible to access sub-menus in which it is possible to configure the 
parameters relative to TCP/IP protocol as shown in figure 18. 
 

 
Figure 18 

 
To edit said parameters, use the arrow keys (up and down arrows) and confirm with Enter. By 
pressing Enter it is possible to access the next parameter to edit. Press ESC to exit and go back to 
previous menus. The values allowed and the meaning for each field are the following: 
 
Host 
Disab.:  The Host Computer’s communication peripheral with TCP/IP protocol is disabled. 
Enabled:  The Host Computer’s communication peripheral with TCP/IP protocol is enabled. 
IP Panel  
It identifies the IP address of the unit. 
IP Master 1 
It identifies the IP address of the  main TCP/IP Host Computer. 
IP Master 2 
It identifies the IP address of an eventual second Host Computer. 
IP Getway 
It identifies the IP address of the access point of geographical network (VAN). 
Netmask 
It identifies the Netmask address of the local network. 
IP NTP 
It identifies the IP address of the NTP server to perform the alignment of the system’s clock. 
 
NB: Values 127.000.000.001 and 000.000.000.000 indicate that the relative function is disabled.   
 
Standard options 
The standard configuration parameters are visualized with this option, as indicated  
in figure 19. To edit said parameters, use the arrow keys and numeric keys and confirm with 
Enter. By pressing Enter it is possible to access the next parameter to edit. Press ESC to exit and 
go back to previous menus. 
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Figure 19 

 
Calibration time  
This parameter allows to set the calibration time of analogue smoke detectors. The 
manufacturer’s setting is at 4:00 a.m.  
LCD backlight 
This parameter defines the operation methods of the display's back light.  
The possible choices are:  
On:  The display’s back light always remains on; 
Off:  The display’s back light always remains off; 
Timed:  The display’s back light automatically shuts off after one minute of inactivity on keys. 
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Editing of Password  
This option allows to edit the user password. It is initially requested to select the access level to 
which the password must be modified. Once selected the wanted level, the screen in figure 20 
will appear.  
 

 
Figure 20 

 
In this phase it is prompted to enter the new password twice which must consist of 5 numbers. 
Then press Enter. At each number entered, for safety reasons, symbol # will appear.  
 
1.8 Visualization of events on the display  
A description about how the events are represented on the display in the various operation 
phases of the unit is enclosed below.  
 
1.9 Initialization cycle 
It is performed upon start-up and after having transferred the Areas/Zones through the Pro-
FB6100 program.  
The initialization cycle is made up by the following phases: 
Checking of hardware   
The primary CPU verifies the operation of the secondary CPU and of the Display card. (Figure 21) 
Checking of Cards  
The primary CPU checks if the cards present on the bus are functioning and of correct type. 
Checking of cards’ release software 
The primary CPU checks the compatibility of the software release of configured cards. 
Initialization of Cards  
The primary CPU sends the configuration parameters of programmed devices to each card.  
Enabling of cards 
The primary CPU enables the functioning of cards.  
Synchronization of clock 
The primary CPU synchronizes the system’s clock to verify the status of time bands.  
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                                                                    Figure 21 
 
 
 
 
 
 
 
If instead a system’s failure is detected during the initialization phase, for example a broken card, 
the type of failure is visualized on the display as shown in figure 22. 
 

 
Figure 22 

By pressing Enter, the unit will perform the following actions: 
 Enabling of Common Fault light intermittently.  
 Enabling of System Fault light intermittently. 
 Disabling of default Fault and System fault relays.  

By selecting the option to not continue through the arrow keys, the unit will stop and remains 
blocked until it is turned on again. 
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Disabled condition  
After disabling a device, the unit performs the following actions: 
• Enabling of Common Disabled light solidly. 
• Enabling of Devices Disabled light solidly. 
• Enabling of default Disabled relay. 
• Enabling the Sounders Disabled light solidly. (only if outlet is of Sounders type) 
The display will show the notice of figure 23. 
 

 
Figure 23 

1.9.1 Condition of Anomaly  
When an Anomalous condition occurs, the unit performs the following actions: 
• Enabling of local Buzzer 
• Enabling of Common Fault light intermittently. 
• Enabling of Devices Fault light intermittently. (if it is not a system’s failure)  
• Enabling of System Fault light intermittently. (If it is a system’s failure) 
• Enabling of Sounders Fault light intermittently.  
• Disabling of default Fire Fault relay. 
The display will show the notice of figure 24. 
 

 
Figure 24 

1.9.2 Pre-alarm condition  

When a pre-alarm condition occurs, the unit performs the following actions: 
• Enabling of local Buzzer 
• Enabling of default fire pre-alarm relay. 
The display will show the notice of figure 25.  
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Figure 25 

1.9.3 Alarm condition 
When an alarm condition occurs, the unit performs the following actions: 
• Enabling of local Buzzer 
• Enabling of local siren  
• Enabling of Alarm light intermittently. 
• Enabling of default fire alarm relay. 
The display will show the notice of figure 26. 
 

 
Figure 26 



Configurable system FB6100                                                                  Operator’s manual 
 
 

  Page 27 of 27                             

2 NOTES ON CPU REDUNDANCY  
If more than 512 fire alarm sensors are connected to the unit, a system with double CPU must be 
used, as indicated in paragraph 13.7 of EN54-2 standard. 
In systems with double CPU, the one at the left  (CAL-0) is the primary one (green light Run, 
which is on solidly), while the one at the right  (CAL-1) is the secondary one (green light Run, 
which is on intermittently). Each operation performed by the primary CPU is performed by the 
secondary CPU at the same time, so that in case of failure of one of the two CPUs, the other 
continues to operate with no interruptions. The failed CPU is signalled on the display, in the 
system’s failures list, as indicated in figure 27. 
It is possible to substitute CPU in warm conditions.  
 

 
Figure 27 

 
In system with single CPU, in case of failure of the CPU, the unit is put in safety mode. The failure 
condition is visualized on the display as shown in figure 28. The Common Fault and System Fault 
lights are turned on, and the default relays relative to the Fault condition are disabled.   
 

 
Figure 28 
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