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1. Summary 
1.1 On Wednesday 24th April 2013, East Sussex Fire & Rescue Service (the Service) 

received a call to the fire alarm sounding at a sheltered housing complex in East 

Sussex. The cause of alarm was a small fire in one of the main corridors, resulting 

in unexpectedly heavy smoke-logging and the rescue of a number of occupants. 

An investigation was undertaken to determine the cause of the fire, and in 

particular the large amounts of smoke produced. 

 

2. The Premises 
2.1 This sheltered housing complex is situated in a coastal town in East Sussex. Built 

in 1985, the 3 storey building comprises 88 flats and a number of common areas. 

The building is currently operated by a social landlord. 

 

2.2 The premises falls under the Regulatory Reform (Fire Safety) Order 2005 (the 

RRO) and was last audited by the Service in 2010, where it was found to be 

satisfactory. There is a comprehensive fire alarm system throughout the premises 

including automatic smoke detectors and manual call points. The system is 

monitored by a remote call centre. The fire doors are all in good condition and 

include intumescent strips, cold smoke seals and self-closing devices. 

 

2.3 The Service has attended a number of false alarms at the premises over the years, 

although this has improved in the last 2 years. 

 

3. The Fire 
3.1 The first call was received by East Sussex Fire & Rescue Service at 07:22hrs on 

Wednesday 24 April 2013. This call was from the remote call centre informing us 

that an alarm had operated at the premises. A second call was received from a 

neighbouring property informing us that the alarm was sounding. Neither of these 

callers was aware of an actual fire at the premises. No call was received from the 

premises itself. 

 

3.2 Two appliances were mobilised from the local fire station, which is a Day Crewed 

station. This means that between 18:30hrs and 08:30hrs the crews respond to 

alerters from home. The first appliance arrived at the incident 7mins after the initial 
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call. The first crew on the scene later said that it was not immediately obvious on 

arrival that there was a fire as staff did not mention this at first.  

 

3.3 When crews went to investigate the cause of the alarm, they were faced with a 

heavily smoke-logged corridor. There was no indication on approach to the area of 

any fire in progress. The whole fire compartment was heavily smoke-logged. The 

first message from this crew at 07:33hrs was ‘Persons Reported’. This means that 

not all persons at the premises had been accounted for. A third appliance and an 

officer were then mobilised to the scene.  

 

3.4 Once the fire was located, it was quickly and easily extinguished by a breathing 

apparatus team with a hosereel. Crews assisted the occupants of a number of flats 

to escape and administered first aid. The incident was upgraded to 4 appliances to 

assist with evacuation and ultimately 8 occupants were rescued, one of whom was 

taken to hospital. No serious injuries were sustained and there were no fatalities. 

 

4. The Investigation 
4.1 The crews and officers involved were surprised at the significant amount of thick 

black smoke produced by a relatively small fire in an area that was designed to be 

‘sterile’. As a protected means of escape, this area should remain free from the 

products of combustion in the early stages of a fire, allowing occupants to make 

their own way out of the premises un-aided. The fire safety provisions at the 

premises appeared to be good, with no obvious reason for the outcome 

experienced. I was requested to attend and to assist the fire investigation officer to 

investigate the sequence of events so we could evaluate whether any further 

action was required by the Service. 

Site Visit (For photographs, see Appendix C) 

4.2 On the morning of the fire, I visited the premises and liaised with the  Fire 

Investigation Officer. Below is a plan of the fire affected area (arrows refer to photo 

numbers).  
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4.3 On approach to the fire affected area, there was very little indication of a fire 

having taken place:- 

• some slight smoke staining from fire gases being forced through the 

doorframe by over-pressure; 

• some sooty deposits on the carpet and handrails in the immediate area due to 

the doors being opened for firefighting; 

• a few smudges made by the fire crews (see Photo 1). 

 

4.4 However, on entering the fire compartment there was evidence of significant 

smoke staining and heavy sooty/carbonaceous deposits on all surfaces (see 

photos 2&3). The area of burning on the floor was relatively small with a light fitting 

directly above, recessed into the false ceiling (see photo 4).  

 

4.5 There appeared to be only 2 possibilities for the item first ignited – either the carpet 

or the light fitting. There were no accidental sources of ignition in the vicinity that 

could account for the carpet being the item first ignited, and the use of an 

accelerant on the carpet was discounted by a hydrocarbon dog. Therefore, the 

most likely item first ignited was the light fitting.  

 

4.6 There was no diffuser on the light fitting or any indication of debris in the seat of 

fire except 3 or 4 small metal clips. However, examination of a lighting diffuser 

from a neighbouring light showed that it was held in place by 6 metal clips similar 

to those found in the seat of fire (see photo 5).  

 

 1  2  3 
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4.7 Although  deliberate ignition of the light fitting could not be ruled out, the most likely 

cause of ignition appeared to be a fault in the light fitting igniting the diffuser, which 

eventually fell out of the light and onto the carpet below, burning away completely 

(apart from the metal clips) and leaving only the carpet burning. This would explain 

why the crews reported that the fire was easy to extinguish. However, this still did 

not explain why this relatively small fire had produced such heavy sooting and so 

quickly. We took away a large sample of un-burnt carpet and 2 identical diffusers 

from neighbouring lights with a view to re-creating the sequence of events. 

 

Product Information 

Carpet 
4.8 The dark red pile was identified as all synthetic, e.g. acrylic/polyester type. The 

construction appeared to be of the twisted pile/tufted type and the loose woven 

backing was also all synthetic with a latex binding adhesive. When tested as a 

floor covering the sample did not appear to promote rapid flame spread across its 

pile surface but could continue to burn where ignited. Only moderate smoke was 

produced. It is my opinion that, if fully tested using the method in BS 4790, it would 

be likely to achieve a 'Low radius or Medium radius of effects of ignition'. It is likely 

to be easier to burn than, say, an 80% wool: 20% nylon pile carpet. 

 

4.9 I note that Approved Document B (AD B) to the Building Regulations (see 4.11 and 

4.20 below) makes no specific recommendations in respect of floor coverings. 

 

 Lighting Diffuser 
4.10 The open grid waffle-type diffuser (see photo 6) was identified as all thermoplastic 

– most likely polystyrene; there was no evidence of PVC material or 

polycarbonate. The sample had no resistance to ignition. Once heated or ignited, 

the material softened and flowed forming molten flaming drips that spread flame 

downwards. Large amounts of black smoke were produced during burning. 

 

4.11 Part B2 of the Building Regulations is concerned with internal fire spread (linings). 

Information provided in section B2 of AD B provides details of the requirements for 

materials used in respect of resistance to ignition and rate of fire growth (see 

extracts provided in Appendix A to this report). A lighting diffuser normally forms 

part of the ceiling lining but they are given special attention in AD B and are not 

required to meet the same classification for surface spread of flame as the ceiling 
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lining itself. Appendix A of AD B describes a fire testing process for thermoplastic 

materials that can result in a classification of TP(a) rigid or flexible, or TP(b) i. or ii., 

with TP(a) being the most favourable in terms of restricting fire spread and growth. 

Based on the descriptions of the testing process given in AD B, I would not expect 

this lighting diffuser to meet the test requirements to satisfy TP(a) rigid. 

Furthermore, as it is not a polycarbonate sheet, I would not expect it to meet the 

test requirements to satisfy comply with TP(b) i. Compliance with TP(b) ii. depends 

on tests using a 3 mm thick solid test specimen that burns when tested at a rate 

not exceeding 50 mm per minute. We do not have a 3mm thick sample of the 

material used available to us for fire testing but, given my observations of the fire 

tests that we did conduct, I would not expect it to comply with the requirements for 

TP(b) ii. 

 

4.12 It is clear that the requirements in AD B have been included as a means of 

restricting the growth and spread of fire in parts of the building used for escape. 

Further information is given from paragraph 4.20 below. 

 

4.13 We noted that the ceiling layout in the corridor of the sheltered housing block 

complied with Table 11 and Diagram 27 in AD B, as the area of each diffuser was 

small (0.25m2) and at least 3m away from neighbouring diffusers. In this respect, 

the arrangement at the premises appeared to be reasonably compliant. 

 Test Burns (For photographs, see Appendix C) 

4.14 Two test burns were carried out. The first took place in the base of the drill tower at 

the local fire station on the day of the fire and was intended as a quick test to 

confirm that the assumed sequence of events was possible. 

 

4.15 The second test burn was carried out in the hot fire unit at the Service’s Training 

Centre. It was intended to better simulate the circumstances at the premises and 

was allowed to burn for longer to investigate how much debris was left. 

 

 Test Burn 1 – Fire Station 
4.16 A diffuser was balanced across 2 crates approximately 1m high above a section of 

carpet from the premises (see photo 7). The diffuser ignited readily using a 

blowtorch and started giving off thick black smoke almost immediately. It then 

started to drop flaming droplets of molten plastic within 20 secs which ignited the 

carpet below (see photo 8). The area quickly became uncomfortable to be in due 
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to the smoke produced and the camera was left recording while we moved outside. 

After 4 mins 10 secs, the diffuser had melted sufficiently to drop out of the light 

fitting to the floor, where it continued to burn easily. However, there was minimal 

fire spread, confirming that the carpet made little contribution to fire growth. After 

approximately 6 mins the fire was extinguished as the drill tower had not been 

prepared for a live burn of any significance. Due to the early intervention, there 

were remnants of unburnt/partially burnt diffuser in the debris (see photo 9). 

 

 Test Burn 2 – Training Centre 
4.17 The second burn was set up in a metal shipping container, simulating a section of 

corridor (see photo 10). The doors were open at the end furthest from the test 

area. The diffuser was hung between 2 chains at approximately 2.1m high and 

another section of carpet was placed underneath. Again it ignited readily, despite 

only using a match. The video camera placed inside the unit, but within 2 mins of 

the diffuser being ignited, the conditions were too uncomfortable to stay due to the 

airborne particles being generated by the fire. The camera was moved outside the 

unit for the remainder of the test. 

 

4.18 Similar to the first test burn, flaming droplets started falling at approximately 17 

secs, with the diffuser falling to the floor after about 4 min 30 sec. This footage 

shows the large quantity and poor quality of smoke very well (see photo 10), and 

supports the evidence from the incident. The fire was eventually extinguished 

approximately 15 mins after ignition. As reported by the crews at the incident, the 

fire was easily extinguished, using a short spray of water from a hosereel. 

 

4.19 The carpet looked very similar to that from the incident, containing little debris 

except the metal clips from the edge of the diffuser (see photo 11). 

 Legislation & Guidance 

 Building Regulations (see Appendix A) 

4.20 The first set of national building standards were introduced in 1965, called The 

Building Regulations 1965. A major overhaul of these standards occurred in 1985 

and the new Building Act 1984 was introduced on 11 November 1985, along with 

the first set of supporting Approved Documents. Therefore, when this premises 

was built in 1985, it is likely that the guidance we are using today, in the form of 

Approved Documents, did not exist. 
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4.21 I have been unable to view the standards applicable at the time the premises was 

built to see what was required, if anything, in respect of surface spread of flame. 

However, Table 10 in the current version of Approved Document B1 (AD B) 

requires the surface linings of walls and ceilings in common areas of blocks of flats 

to be National class 0 or European class B-s3, d2. Note 4 of this table states 

“When a classification includes ‘s3, d2’, this means that there is no limit set for 

smoke production and/or flaming droplets/particles”. 

 

4.22 AD B does allow the use of some thermoplastic materials which cannot meet the 

performance required by Table 10 in some instances. This includes lighting 

diffusers in suspended ceilings, subject to limitations given in paragraphs 6.13-

6.15, along with Table 11 and Diagram 27. There is no limit on the use of 

thermoplastics which, when tested, are found to meet the requirements of a 

standard referred to as TP(a), whilst some limitations exist on those tested as 

TP(b). No other thermoplastics may be used. 

 

4.23 In the introduction to section B2 of AD B, it is stated that it is the Secretary of 

State’s view that “…the requirements of B2 will have been met if the spread of 

flame over the internal linings of the building is restricted by making provision for 

them to have low rates of surface spread of flame and, in some cases, to have a 

low rate of heat release, so as to limit the contribution that the fabric of the building 

makes to fire growth.” The paragraphs that follow refer to the choice of materials 

for walls and ceilings and explain how they can affect the spread of a fire and its 

rate of growth. It also states that this is particularly important in circulation spaces 

where rapid spread is most likely to prevent occupants from escaping. The same 

paragraph states that the document does not give detailed guidance on other 

properties such as the generation of smoke and fumes. 

 

4.24 Evidence from the incident at the premises shows that a small fire ignited by a light 

fitting, which did not spread beyond the item first ignited (the plastic diffuser), was 

able to seriously compromise the means of escape, rendering it unusable to 

residents in the block. This was entirely due to the generation of smoke and fumes 

from a very small fire. This is contradictory to the information given in AD B and 

appears to be outside of the type of incident considered by the authors of the 

current version of AD B.  

 

                                                
1 (2006 edition with 2007, 2010 and 2013 amendments) 
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4.25 Paragraph B2.ii states “The provisions do not apply to the upper surfaces of floors 

and stairs because they are not significantly involved in a fire until well developed 

and thus do not play an important part in fire spread in the early stages of a fire 

that are most relevant to the safety of occupants”. 

 

4.26 Evidence from this and other similar incidents would suggest that these assertions 

are not correct. If a floor covering made from materials more flammable than was 

the case at the premises were to be used in the circulation area, it is quite 

conceivable that it would be possible to generate a similar volume of smoke and 

fumes. 

 

 LACORS guide: Housing – Fire Safety (see Appendix B) 

4.27 This guide also refers to the same National and European classes as AD B. It 

recommends only class 0, B s3 d2 for use in escape routes and stairways. It lists 

thermosetting plastics as class 3, which are not acceptable on escape routes and 

stairways. No relaxation is given for limited use in certain circumstances, unlike AD 

B. 

 Industry Engagement 

4.28 A representative of the Lighting Industry Association was contacted. Their 

representative informed us that their organisation has been concerned about the 

issue of polystyrene diffusers for some time. Some 12-15 years ago a company 

called Insuclear attempted to get Approved Document B amended to only allow 

polycarbonate and PVC diffusers, which are self-extinguishing. However, there 

was deemed insufficient evidence at the time to justify this proposal. 

 

4.29 Despite concerns from respondents at the consultation stage, the recent revision 

of AD B actually saw a relaxation on the restrictions of the use of acrylic and 

polystyrene diffusers on the grounds that the fire safety track record for luminaires 

found that they are safe and that the improved light transmission factors with these 

materials would contribute to energy savings in buildings. Therefore, it is likely that 

these types of diffusers are very common in means of escape. 

Fire & Rescue Experience 

4.30 During the course of our investigation, brief details of the incident at the premises 

were circulated to other UK Fire & Rescue Services via the CFOA Communities. 

Several responses were received from a number of Services, relaying details of 
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similar incidents. Of particular note was an incident in Devon & Somerset, where a 

very similar fire was captured by in-situ CCTV footage. In the video, a light fitting 

can be seen flickering, shortly followed by burning droplets of plastic from the 

diffuser, shortly after which the picture is obscured by rapidly spreading smoke. A 

copy of the CCTV footage is included in Appendix D to this report. 

 

5. Conclusions 
5.1 The issue under investigation here was how a fire in a ‘sterile’ means of escape 

route could generate so much smoke and fumes so quickly as to prevent 

occupants from making their own escape unaided. Having ascertained the most 

likely sequence of events, it was important to determine whether a similar incident 

could occur in a similar premises built in accordance with current Building 

Regulations guidance. Furthermore, are there any lessons to be learnt in the 

thousands of similar premises currently in use today? 

 

5.2 The availability of escape routes in the event of a fire is governed by a number of 

things: 

i. The assumption that fires will only occur in areas other than the escape route 

by: 

a. limiting the fire loading in the escape route; and 

b. minimising ignition sources in the escape route. 

ii. Providing fire resistance between the fire and the escape route. 

 

5.3 In the case of this recent fire in East Sussex, a light fitting in the escape route was 

the source of ignition and the fire was spread in a localised area by the diffuser 

and sustained by the carpet. Although AD B places some restrictions on diffusers 

by limiting the acceptable rate of fire growth of the product, it places no limitation 

on smoke production and/or flaming droplets/particles, which were the main issues 

in this incident. Both the lighting and the carpet are not subject to any limitations 

under AD B, and it must be noted that in this instance the carpet involved actually 

had a limited rate of burning. If this were not the case, the situation could have 

been significantly worse. 

 

5.4 Polystyrene type thermoplastic diffusers are still available and in wide-spread use 

today in a variety of premises. Some websites list them as not suitable for use in 

means of escape, but with no explanation as to why. 



June 2013 P a g e  | 10 

 

6. Recommendations 
 East Sussex Fire & Rescue Service recommends that the following actions be 

taken: 

 

6.1 Share the evidence from this incident with the BRE to encourage further research 

of the issue. A copy of the report has been sent to David Crowder at BRE. 

 

6.2 Share the evidence from this this incident with DCLG to encourage a review of 

Approved Document B to ensure this situation does not continue to be supported 

in new build/altered premises. A copy of the report has been sent to Brian Martin at 

DCLG. 

 

6.3 Share the evidence from this this incident with colleagues in other Fire & Rescue 

Services via CFOA Communities to disseminate through education and advice for 

responsible persons undertaking fire risk assessments under the RRO. A copy of 

the report has been posted to the CFOA Communities, with a link to the Black 

Museum (see below). 

 

6.4 Add the incident to the Black Museum Website:- 

 http://www.esfrs.org/blackmuseum/fluorescentLight.shtml 

 A Black Museum article has been added to the web site and a copy of the 

associated video footage has been included. 

 

http://www.esfrs.org/blackmuseum/fluorescentLight.shtml
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APPENDIX A – EXTRACT FROM APPROVED DOCUMENT B 
(2006 edition with 2007, 2010 & 2013 amendments)  
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APPENDIX B – EXTRACT FROM LACORS GUIDE
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Photo 1 – Corridor immediately outside the 
fire compartment 

Photo 2 – Inside the fire compartment 

APPENDIX C – PHOTOGRAPHS 
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Photo 3 – Seat of fire and light fitting above 

Photo 4 – Light fitting above seat of fire showing 
heavy sooty deposits 

Photo 5 – Neighbouring light fitting showing 
diffuser in place 
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Photo 6 
Lighting diffuser used 

Photo 7 – Test Burn 1 
Test set-up 

Photo 9 – Test Burn 1 
Fire debris 

Photo 8 – Test Burn 1 
Flaming molten droplets 
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Photo 10 – Test Burn 2 
Hot Fire Unit 

Photo 11 – Test Burn 2 
Test specimen 
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APPENDIX D – DVD 
 
Contents: 

1. Test Burn 1 – Fire Station 

2. Premises walk round 

3. Test Burn 2 – ESFRS Training Centre 

4. CCTV footage – Devon & Somerset FRS 

 

 

 

 

 

 

 

 

Report by: 

 

Jo Fowler 

Fire Engineer 

 

Tel: (01323) 462404 

Email: jo.fowler@esfrs.org 

 

ESFRS Headquarters 

20 Upperton Road 

Eastbourne 

BN21 1EU 

 

 

Black Museum case for this incident available for public viewing at: 

http://www.esfrs.org/blackmuseum/fluorescentLight.shtml 

 

http://www.esfrs.org/blackmuseum/fluorescentLight.shtml
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