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Disclaimer 

This Manual is the Property of SANROK ENTERPRISES who claim proprietary rights 
in the material disposed. It is issued in confidence for information only and may not 
be copied or used for manufacture without specific written permission from SANROK 
ENTERPRISES. 
SANROK ENTERPRISES Reserves the right to modify details not effecting strength 
or application as may be necessary to facilitate manufacture , ease maintenance or 
design. 
All care has been taken to put the accurate information in this manual, however if any 
error or omission is noticed by the user, we would be happy if it is brought to our 
notice through postal mail or E- mail 
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1    Introduction 

 

 1.1   General  

This document describes the scope of operation, maintenance and service 
that is necessary in order to maintain performance and reliability of the 
SANROK “AUTOMATIC FIRE DETECTION CUM MANUAL HIGH 
PRESSURE WATER MIST SUPPRESSION SYSTEM FOR PANTRY CAR & 
GENERATOR CUM BRAKE VAN OF INDIAN RAILWAY COACHES (ICF 
AND LHB DESIGN)”.. The following schedules and procedures must be 
properly accomplished for equipment warranty conditions to apply. This 
scheduled maintenance shall also assist in maintaining product performance 
over an extended period of time. 

 1.2   THEORY OF FIRE 

 

 

In order that a fire can develop, the following conditions must be 
present in the correct mixing ratio: - Combustible material - 
Energy for igniting and maintaining the fire - Oxygen (O2) 

An effective Fire fighting system should have the two basic sub 
systems. 

 Early detection system for Smoke and Heat 

 Highly reliable Suppression System 

The Detection System and the Suppression System, may or 
may not be inter connected. 

DETECTION SYSTEM  
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In order to reach an optimal level of safety for the fire protection 
onboard rolling stock it is essential to choose the most suitable 
fire detection system. The selection of system is depending on 
the formal requirements as well as the fire safety risk 
assessment which must cover all areas where there is a 
potential fire risk. 

Regarding the risk analysis there are different risks or scenarios 
to consider e.g. the fire hazardeous combustable material that 
is used in the area to be protected. The type of material, the 
expected igniter, humidity, air flow, air pressure etc will have an 
influence on the smoke, heat or flame generated which in turn 
gives the guidance on what kind of detection system that is 
required. 

 

A Point Detection System consists of one or more redundant 
central unit(s) with one or more addressable communication 
loops on which several detectors selected depending on the 
risk analysis are installed.  

The sensitivity and type of detector for each detection point is 
completely independent from the other detection points. If 
different products of the fire can occur, detectors sensitive to 
smoke, heat, flame etc can be installed in parallel or integrated 
in each detector. When smoke, heat or flame is generated by a 
fire and reaches over the defined level (or a product of several 
alarm criteria) an alarm is activated. 

 

SUPPRESSION SYSTEM 

In order to fight a fire effectively, the above conditions have to 
be removed – at least in part – from the combustion process. 
As a rule this is achieved either by means of cooling, and 
therefore the removal of energy, or by reducing the oxygen that 
is available. 

PRINCPLE OF HIGH PRESSURE WATER MIST SYSTEM- 
The most important effects of fire fighting with water mist are 
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the cooling and oxygen displacement effect. 

COOLING EFFECT 

Through the atomization of water under high-pressure, the 
reaction surface available for the cooling process is significantly 
enlarged in comparison to conventional low pressure systems. 
As a result, SANROK systems can remove energy from the fire 
considerably faster and more effectively. As a result of the high 
cooling effect, the fire is effectively fought and people and 
materials are protected against the effects of heat. The high 
cooling effect is mainly achieved by vaporisation of the fine 
water droplets in the vicinity of the fire. This effect is supported 
by the shielding effect of the small droplets against heat 
radiation. In this way it is also possible to create effective water 
mist partitions (curtains) for building elements, wall openings, 
facades etc. 

 

 

OXYGEN DISPLACEMENT 

Due to the high temperature levels in the immediate vicinity of 
the fire, the small droplets evaporate very quickly and thereby 
remove energy from the fire. In the neighboring areas to the fire 
no steam is produced by vaporisation, ensuring safe evacuation 
of the area. As a result of the evaporation of the water in the 
direct vicinity of the fire its volume is increased 1640-fold, so 
that part of the oxygen is displaced locally at the seat of the fire. 
As a consequence, an inerting effect is produced at the seat of 
the fire, similar to that of an inert gas system. 
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However, in contrast to the use of inert gases, the oxygen 
concentration is not reduced throughout the room. In 
comparison to low pressure water mist systems or other 
conventional water fire fighting systems, the extinguishing effect 
is far more effective due to the small droplets used with the 
high-pressure technology, so that a much smaller quantity of 
water is required. The system pressure of 50 to 200 bar is 
required to create the small droplets and convey these with the 
required energy to the seat of the fire. 

 

Fig.- Local displacement of the oxygen by evaporation of the water 
droplets at the seat of the fire 

 

2    The system generally consists of the following 

S.N
o 

Description Drawing No  

01 Fire Detection 
System  

2ED-245-1863 

02 Fire Suppression 
System  

2ED-245-1862 

 

3    Fire Detection System  
 The fire detection system consists of 2 Nos Fire and Smoke 
Detectors placed suitably inside the Generator area. The 
Detectors are connected in a redundant loop to the control 
module.  
 
The Control module is connected to an Audio Visual Sounder 
beacon for Alarm in case of a fire. 
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 3.1   Schematic of the Detection System . 
 
 

 
S. 
NO 

Part Name Part No No off 

01 Main Control 
Module 

2ED-245-1908 01 

02 Combined Smoke 
& Heat Detectors 

EV-PP, UB 6 
Base. 

040200,044445 
and Anti 

Pilferage Cover 
( Sourced from 

Consilium 
Sweden) 

2ED-245-1909 02 

 

 3.2   Details of the Main Control Module. ( 2ED-245-1908) 
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S. 
NO 

Part Name Part No No off 

01 Panel Box 2ED-245-1917 01 

02 Main Control Unit 
TS1000/  

CM.2.2 5831171-00A  
Consisting of CM2.2 

Control Unit, Loop Mx. 
And Charger M 

(Sourced from Consilium 
Sweden) 

2ED-245-1902 01 

03 DC-DC convertor 110V-
27.5V and power supply 
Module as per EN-54-7 

PCMDS150 
110S27,6W/6W-VT 

2ED-245-1905 01 

04 
 

Sound Beacon IP 54,32 
N1545 

2ED-245-1906 01 

05 Maintenance Free 7Ah 
12V battery Unit 

2ED-245-1907 02 

 

  3.2.1  Main Controller –CM.2.2 
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  3.2.2  Charger Module 
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  3.2.3  Loop MX 
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  3.2.4  DC DC convertor 
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  3.2.5  Sounder Beacon 
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  3.2.6  Fire Detectors- Ev-PP 
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 3.3   Operation 
 
HOME SCREEN OF THE CONTROLLER 
 

 
 
FIRE SCENARIO 
 

 
 

4    High Pressure Water Mist Fire Suppression System  
 
Technical Description of the System 
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CHARACTERISTIC Designation VALUE Unit 

    

Temperatures: min. permissible temperature +5 °C 
 max. permissible temperature  +40 °C 

Pressure Propellant medium filling pressure 200 bar at 15°C  

 Operating pressure 200 bar  

 Test pressure (purs. to. EU Directive 1999/36/EC) 300 bar  
 

Spraying Time System spraying time, operating time 4 min  

    

    
Volume Volume Nitrogen Cylinder approx. 50 L  

 Volume Water Cylinder approx. 160 L  
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SYSTEM DESCRIPTION 
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 4.1   Safety relevant Information- General Information 

The operational safety of the gas and water cylinders supplied 
is only guaranteed if they are used as intended in accordance 
with Chapter 3 and these operating instructions are complied 
with.  

The operator is responsible for compliance with the instructions 
and safety precautions in accordance with these operating 
instructions. Breakdown-free operation of the unit is only 
attained when assembly and maintenance are performed 
carefully in accordance with the current regulations pertaining to 
mechanical and electrical engineering. 

In case you cannot find all of the information you require in 
these operating instructions, please make an enquiry. The 
manufacturer refuses to accept liability for the system 
components if these operating instructions are not heeded. 

These operating instructions must be carefully retained for 
future reference. Should these system components be passed 
on to third parties, they must imperatively be accompanied by 
these operating instructions and the operating conditions and 
limitations of usage specified in this document, each in their 
respective complete forms. These operating instructions do not 
take into account all construction details and variants nor all 
possible eventualities and incidents which may occur during 
assembly, operation and maintenance. 

Please also heed the information pursuant to ISO 11625:2007-
08 – Gas Cylinders – Safe Handling, which is applicable to the 
cylinders. 

 
 

 4.2   Safety 

These operating instructions contain important information 
which must be heeded during assembly, commissioning, 
operation and maintenance. These operating instructions must 
therefore imperatively be read by the qualified personnel or 
system operator concerned prior to assembly and 
commissioning and must always be readily available at the 
operating site of the unit. 
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These operating instructions do not take account of general 
accident prevention regulations and location-specific safety 
and/or operating regulations. The operator is responsible for 
compliance with these regulations (and also for ensuring 
compliance by externally hired assembly personnel). 

 

This symbol accompanies all safety information; therefore, 
please pay particular attention to these sections. 
Please pass safety instructions on to your operations 
personnel. 

Furthermore, the statutory "General Safety and Accident 
Prevention Regulations" must be adhered to. 

 

 4.3   Special Safety Information 

Safety takes precedence: 

 

Please note: after the water cylinders have been emptied, the 
gaseous propellant flows directly via the water cylinders and the 
downstream piping system to the exterior. It is necessary to 
take appropriate measures for the safe discharge of the 
escaping residual gas here (excess current openings, excess 
pressure safety equipment, evacuation measures etc.). Cf. also 
the relevant directives for gas extinguishing systems (e.g..VdS 
2380 – fire extinguishing systems with non-liquefied inert 
gases). 

 4.4   Usage in accordance with Regulations 

 

  4.1.1  Area of Application 

SANROK water cylinders are intended for a system which feeds 
water mist systems for the purposes of fire fighting. The media 
described in these operating instructions serve as operating 
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media. 

 

 
Any usage which does not fall within this framework is 
considered to be otherwise than in accordance with the 
regulations. The manufacturer is not liable for resulting 
damages. The user uses the equipment at his own risk. 

Strict compliance with the operating, maintenance and servicing 
requirements provided for by the manufacturer also pertains to 
usage in accordance with the regulations. The water cylinders 
may only be used, maintained and serviced by persons who are 
familiar with therticular characteristics and have been informed 
of relevant safety regulations (accident prevention). 

A conformity assessment of the assembly in accordance with IS 
directives Directives has been performed by SANROK. 

 

  4.1.2  Modification to the system 

Any modifications or add-on’s to the supplied execution of the 
SANROK scope of delivery is expressly forbidden without our 
prior written consent. 

Furthermore, only original components may be used during 
maintenance and servicing. 

Any unauthorised modifications compel the organisation or 
person responsible to assume the manufacturer’s liability. 

Particularly any modifications at the gas and water cylinder 
fittings (e.g. dismantling and reinstallation) are strictly forbidden. 

In such cases, SANROK refuses to accept any liability with 
regard to the thus modified scope of delivery in its entirety. 

 

  4.1.3  TRANSPORT STORAGE DISPOSAL 

    Transport 
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The Nitrogen cylinder is filled with Nitrogen at 200bar, thus 
PRESSURISED 

The water cylinders are dispatched in a filled state and are in 
pressure less condition. 

Shock loads must be prevented due to the risk of damage to the 
internal coating. 

All cylinders must be transported to the construction site using 
appropriate means of transport (e.g. cylinder trolleys) in order to 
prevent undesirable damage to the internal coating or the valve eads. 

 

  4.1.4  Storage 

The cylinders must be stored in a frost proof room at min. +5°C and 
max. 40°C and in a virtually dust-free atmosphere. Failing that, they 
must be protected from dust. All openings must be sealed. 

  4.1.5  Disposal 

The cylinders must be disposed of in accordance with current 
regulations. All cylinders must be in a pressure less state at the time 
of disposal. 

Improper usage of the cylinders must be prevented (e.g. the 
pressureless cylinders must be cut up and scrapped). 

5    ASSEMBLY 

Assembly must be performed by trained personnel. A particular 
requirement is adequate hydraulic knowledge in the high pressure 
sector. 

 5.1   Required space/environmental conditions 

The fundamental aspect to consider when assessing required space is 
serviceability. 

The environmental temperature in accordance with Point 4.3 must 
also prevail at the installation site of the unit during assembly. 
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 5.2   Mounting 

 

The cylinders must be arranged vertically and stably and adequately 
safeguarded from non-permissible movement or falling over.  

The cylinders must be fixed to the carrying structure by using all 
foreseen brackets respectively bracket holes for proper fixing of the 
system. 
The water cylinder additionally have to be supported on its bottom 
side. 

Please note: The base or the installation site must be designed for 
the max. operating weight. The subsurface must be dry and must not 
have a corrosive effect on the cylinders. 

 5.3   Assembly 

The cylinders must be appropriately mounted and connected to 
pipework. 

Notice: if there are more cylinders combined then we are talking 
about communication vessels. For a simultaneous draining of the 
water cylinders is the design of the hydraulic very important (for 
example: same pipe resistance of all water- or propellant cylinders).  

 5.4   Filling and ventilation of the water cylinder 

Filling of the water cylinder can be done with help of a water pump 
through inlet port of the Dip tube.  

 

For safety reasons, we recommend only connecting the propellant 
medium when the system has been completely set up and filled with 
water. 

 5.5   Filling of Nitrogen Cylinder 
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NO ATTEMPT SHOULD BE MADE OT FILL THE NIRTOGEN CYLINDER 
LOCALLY.  

WHEN EMPTY IT SHOULD BE REPLACED WITH CHARGED CYLINDER 
SUPPLIED BY SANROK ENTERPRISES. 

Filling of Water Cylinder  

Filling of Water cylinder can be done with the help of a water pump 
as shown in the figure below.  

 

Only drinking water with the following specifications should be used 
to fill/ charge the water cylinders. 

SANROK water cylinders may only be operated with drinking water in 
accordance with the EU 98/83/EC COUNCIL DIRECTIVE/INDIAN 
STANDARDIS: 10500on the quality of water intended for human 
consumption.  However, the following maximum values of 
ingredients which cause corrosion and pollution must be adhered to. 

Filtering <100 µm 

PH value 7 to 8  

Chloride content  < 20 mg/l 

Free chloride  < 2 mg/l  

SO42-  < 200 mg/l 

Water temperature +5 to max +40°C 

• No chemical additives such as foaming agents may be added 
to the water. 

 

 
 5.6   Hazard warnings 
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 As for all hydraulic systems, there is a risk to personal safety 
during operation due to broken pipelines and pipes or burst 
hoses. 

 ATTENTION: The water cylinder components are sensitive to 
frost! The user must ensure that the components are not 
exposed to frost in any circumstances, as otherwise the full 
functionality of the unit can no longer be guaranteed. 

 The water cylinders must be assembled in an appropriately 
stable manner and protected from external environmental 
influences. Possible mechanical damage must be precluded 
using suitable measures 

 5.7   DE/RECOMMISSIONING 
  5.7.1  De/recommissioning 

For safety reasons, water cylinders must be disconnected from the 
propellant medium feed in principle in the event of any handling. 

  5.7.2  Emptying 

Once it has been ensured that the water cylinders are pressureless 
and have been disconnected from the propellant medium feed, the 
water cylinders can be emptied by opening the filling connections 
and connecting compressed air (max. 10 bar) to the ventilation 
connection. The residues can be emptied by swinging the cylinders 
with the filling and ventilation connections open.  

  5.7.3  Dismantling 

Dismantling of system components for maintenance purposes may 
be necessary. 

The system must be taken out of service before these activities occur.  

 

If system components are not reassembled properly, this may lead to 
a breakdown of the entire system. You should therefore proceed 
with the utmost caution. 

  5.7.4  MAINTENANCE 

CAUTION 
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The water cylinders must be tested for perfect functioning by the 
operator at the prescribed intervals in accordance with the 
maintenance works specified in this chapter. 

3-monthlychecks (3MC) 

 Visual inspection of the water cylinders for irregularities, 
external leaks, soiling, corrosion or similar. 

Annual maintenance (AM) 

 Detailed visual inspection of the WSU for irregularities, 
external leaks, soiling, or similar. 

2-yearly maintenance (2AM) 

 Pressure testing of water cylinder with water with test 
pressure in accordance with Table 1. 

10-yearly maintenance (10 AM) 

 Dismantling and recurrent testing of the water cylinder in 
accordance with EN1968 (EU-Directive 1999/36/EC) or As per 
Relevant Indian Standards 

 

 

 

 

 

 

 

NOTES 
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