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Technical Bulletin 104 
 
 
 

 
 

Title: The installation of thermoplastic storage cisterns and the safety 
of immersion heater thermostats 

 
Date issued: 2 July 2020 

Note: This version of Technical Bulletin (TB) 104 replaces the version originally published 
1 September 2010 which is now withdrawn. This version has been reviewed and where 
appropriate revised to ensure that it remains both current and relevant. 
 
 
 
 
 
Introduction 
In the past few years, there have been a number of fatalities/injuries caused by the failure of 
thermoplastic cold water storage cisterns (CWSC), which have been identified as not being 
adequately supported across their entire base. The requirements for the construction of 
supporting bases for the installation of CWSC, is also equally applicable to the installation of 
feed and expansion (F&E) cisterns for heating and hot water installations. 
 

Background 
An incident involving a poorly supported CWSC at Penzance in Cornwall, resulted in two people 
being injured, one of whom unfortunately subsequently died. The cause of the incident was due to 
the failure of the thermoplastic CWSC located in the roof space, having deformed, due to the high 
water temperature contained in the cistern. In this particular case, the thermostat controlling the 
electrical immersion heater thermostat had failed, causing boiling water to be discharged through 
the open vent into the CWSC. Gravity circulation then took place between the hot water cylinder 
and CWSC, keeping the CWSC topped up with scalding hot water. As a result, the cistern wall 
became pliable and as it was not fully supported across the whole of its base, it deformed, 
allowing the top edge of the cistern to droop. This in turn caused scalding water to pour through 
the ceiling onto the occupants of the bedroom below. There were reports of the hot water cylinder 
previously being extremely noisy, probably caused by the sound of water boiling within. 
 

This tragic incident highlights the importance of ensuring a correctly installed and supported 
water storage cistern. 
 

BS 4213(1) requires that a cistern be tested for resistance to hot water for a continuous period 
of 500 ±1 hours and after a cooling period of 2 hours, the cistern is required to meet the 
following conditions: 
 

• “there shall be no overflow from the top edge of the cistern or any other visible signs of 
leakage; 

 

• there shall be no distortion of the cistern that might impair the function and operation of 
the float-operated valve; 

 

• after the conclusion of the heating cycle and when the water has been left to cool for 120 
minutes, it shall be possible to replace the cover recommended by the manufacturer” 

 

This Technical Bulletin alerts Gas Safe registered businesses/engineers to a 
safety issue concerning the poor installation of thermoplastic cold water storage 
cisterns and the safety of immersion heater thermostats 
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To ensure that a CWSC, if filled with scalding water, meets the specification of BS 4213(1), it should 
be fully supported over its entire base area by a durable, rigid, flat and level platform, sufficiently 
strong enough to support the weight of the CWSC and its contents. It is recommended that the area 
of the supporting base should exceed the CWSC by a margin of 150mm on all sides (see Figure 1). 
The base specified when testing a cistern as meeting the requirements of BS 4213(1), is required to 
be constructed either from 15mm marine plywood, or 18mm tongued and grooved flooring.  
 

Note 1: Standard grade chip board or medium density fibre board (MDF) is not regarded as 
being suitable for use as a base for a CWSC. 
 

The supporting structure under the CWSC also needs to have sufficient strength to bear the 
weight of the water filled cistern and its base platform and be constructed so as to perform its 
intended purpose. 
 

 
 
CWSC installation details 
BS 4213(1) gives the following recommendations for installation of a water storage cistern: 
 

• when a float-operated valve backing plate is supplied loose, it should be fitted to the 
outside of the cistern with the centre of the hole positioned (60 ± 5mm) from the top of the 
cistern; 

 

• the base of the cistern should be fully supported over its whole area by a durable, rigid, flat 
and level platform, sufficiently strong, so that when the cistern is filled with water, the 
deflection of the base does not exceed 2mm;  

 

• pipes connected to the cistern should be supported and aligned so as not to distort the 
cistern and also, back nuts on the connections to the cistern should not be over tightened; 

 

• above the water line, plastic or rubber washers should be used both inside and outside 
the cistern. Under no circumstances should jointing compounds or putty be employed in 
contact with thermoplastics cisterns; 

  

• PTFE (polytetrafluorethylene) unsintered tape may be wrapped around the threaded 
sections of valves or connectors to act as a sealant; 

 

• circular holes cut into the cistern for fixing connection pipes, should have a clean edge, 
free from notches and cisterns should be capable of being punched with a sharp hollow 
punch, cut with a hole-saw or drilled with a sharp cutter. Scratching or scoring the cistern 
should not be used as a method for setting out holes (see Note 2); 

 

   
  

 

Figure 1 – Correctly 
supported CWSC 
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• the cistern should be so positioned that it is not in close proximity to heaters, electrical 
light sources or other sources of heat; 

 

• where the cistern section has a change in profile, which is accomplished with a radius, it is 
essential that the outer extremities of the pipe flange connection and washer are sited 
clear of this radius;  

 

• all underwater connections should be fitted with rigid plastic, brass or other suitably 
protected metal support washers. 

 

Note 2: In addition, the holes cut in the cistern should not be made using the end of a heated 
piece of copper pipe to melt a hole through the wall of the cistern; as such a practice is likely to 
cause the surrounding plastic tank material to over time become brittle. This could result in a 
failure of the cistern at a latter date. 
Installation and location 
The location of the CWSC should be in accordance with Water Supply (Water Fittings) 
Regulations 1999 (WSWFR), Scottish Water Byelaws 2004 and BS 6700(2).  
In addition to the supporting base described above, every storage cistern should be fitted with: 

• an inlet control device that maintains the correct water level; 
• a service valve; 
• a correctly sized, positioned and installed warning pipe, with a suitable means of warning f 

an impending overflow, which excludes insects; 
• a cover positioned so as to exclude light and insects; 

 adequate thermal insulation to minimise freezing or undue warming; 
 

• pipework to be arranged in order for the water to circulate and avoid stagnation 
It is important that the warning pipe is correctly positioned in the cistern and that it falls 
continuously to its discharge point. The warning pipe serving a cistern of up to 1000 litres 
should be positioned 25mm above the designed water level. 
Immersion heaters 
As the incident in Penzance was caused by a faulty immersion heater thermostat, the following 
information also needs to be taken into account. New and replacement immersion heaters need 
to meet the requirements of BS EN 60335-2-73(3). An immersion heater meeting this Standard is 
required to incorporate a non-self, re-setting overheat thermostat.  
There are around 20 million homes in the United Kingdom that have immersion heaters. Many 
will generally not be used, as the majority of hot water is provided via a main boiler. As a result it 
is, recommended to check any immersion heater whilst at the property, to ascertain whether the 
immersion heater is showing signs of overheating or the terminals are showing signs of burning 
or bluing and whether the immersion heater meets the current industry standard.  
It is recommended that the user be advised to replace the immersion heater if it does not meet 
the current specification for immersion heaters. 
In addition the Health and Safety Executive (HSE) in Great Britain (GB) gives the following advice in 
a safety alert bulletin: http://www.hse.gov.uk/services/localgovernment/hotwatersystems.htm 
Note 3: The health and safety enforcing authorities in all geographical areas covered by Gas Safe 
Register, i.e. GB, Northern Ireland, Isle of Man and Guernsey, regard the guidance in this Technical 
Bulletin (TB) as a ‘best practice’ requirement and would expect all Gas Safe registered 
businesses/engineers to apply the requirements of this TB when and where appropriate 
circumstances/relevant appliances are encountered. For details of current gas safety legislation and 
industry standards for the geographical areas covered by Gas Safe Register, see the Legislative, 
Normative & Informative Document List (LNIDL)(4) at: https://www.gassaferegister.co.uk/sign-in/ - 
login and visit the Technical Information area. 
 
Since 1 April 2004, the fitting of a non-self, re-setting overheat thermostat has been 
recommended in relation to any repair, replacement or installation work on domestic immersion 
heaters (British Standard BS EN 60335-2-73:2003(3)). 
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Note 4: For general information about the process behind the development of Gas Safe 
Register Technical Bulletins and the expectations for all Stakeholders, see TB 1000(5) at: 
https://www.gassaferegister.co.uk/sign-in/ - login and visit the Technical Information area. 
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