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1 Introduction 
1.1 Bureau Veritas (BV) provides a specialist scientific support team to the London Fire 

Brigade (LFB). This team of 'Scientific Advisers' has supported the LFB in matters of 
scientific inquiry relating to forensic fire investigation, accident investigation and safe 
working with hazardous materials for over 40 years. In that time providing the LFB 
with impartial and completely independent scientific advice operationally on the fire 
ground and in follow up to any incidents where required. 

1.2 This report includes scene examinations and laboratory examinations of many 
samples that were conducted over different days. The report has been compiled and 
authored by Bruce J olliffe and co-authored by Step hen Day. Each main section header 
will indicate the respective authors. This report (v1.2) details our findings as of 7 
November 2017. The authors reserve the right to issue an amended version in the 
event of further investigations. 

1.3 Following a fire at the above address on 14 June 2017 with a time of call at 00:54 hours, 
Bureau Veritas were asked to attend the scene to aid the LFB Fire Investigation Team. 

1.4 Bureau Veritas also provided assistance to the LFB Fire Investigation Team on many 
subsequent days both at the scene and in the Bureau Veritas laboratory at Verney 
Road in London. The dates of this support were; 

• 14-15 June 2017 on scene at erenfell Tower. BM Jolliffe 

• 19-20 June 2017 at the Bureau Veritas laboratory, Verney Road. BM Jolliffe 

• 23 June 2017 at the Metropolitan Police Service, Hendon. Se Day 

• 30 June 2017 at the Bureau Veritas laboratory, Verney Road. Se Day 
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Scene & Laboratory Examination- Flat 16, Grenfell Tower, Royal Borough of Kensington & Chelsea. 

• 11-12 July 2017 on scene at Grenfell Tower. SG Day 

• 24-25 July 2017 at the Bureau Veritas laboratory, Verney Road. BM Jolliffe 

• 30 July 2017 at the Bureau Veritas laboratory, Verney Road. BM Jolliffe 

• 08-09 August 2017 at the Bureau Veritas laboratory, Verney Road. SG Day 

1.5 The Fire Brigade I Metropolitan Police sample and evidence numbers are captured 
where relevant throughout this document. 

1.6 Evidence was received at our Bureau Veritas London laboratory on many different 
days for examination. All the evidence was delivered by, opened in the presence of, 
and repackaged by DS Sarah Wild, and subsequently retained by the Metropolitan 
Police. 

1.7 Photographs are shown in the appendices which are part of an accompanying 
document 15164/2/BMJ. 

2 Examination 14 June 2017 
(Scene- BM Jolliffe) 

2.1 Bureau Veritas were called to assist the LFB Fire Investigation Team on site at Grenfell 
Tower. I (BM Jolliffe) was primarily called by GM Pugsley to make me aware that my 
attendance would most likely be required at the incident and subsequently requested 
to attend the scene via a pager message from LFB control at 12:15pm on 14 June 2017. 

2.2 The scene examination on 14 June 2017 was conducted by; 

• WM Brian Swaddling (London Fire Brigade), 
• WM Dean Wilkinson (London Fire Brigade), 
• WM Barry Kent (London Fire Brigade), 
• Bruce Jolliffe (Bureau Veritas, Scientific Adviser to the London Fire Brigade). 

2.3 Firefighting activities were still being conducted in the floors above the flat of origin at 
the time of the examination. Due to the dynamic nature of the incident at that time 
there were concerns relating to the structural safety of the building. It was agreed by 
GM Pugsley and the lead officers from the Metropolitan Police that the examination 
would be conducted with the strict objective of preserving as much pertinent evidence 
as was practicable, within as short a time as possible, because of the potential for 
subsequent building collapse. As part of the multi-agency plan, it was agreed that the 
floor of the main room of interest would be marked out in a grid to aid recording and 
recovery within the limitations imposed by the building's stability. This was done as 
follows: 

2.3.1 Witness testimony from initial firefighting crews and the occupier of Flat 16 suggested 
the seat of the fire was in the corner by the kitchen window where the tall fridge 
freezer was positioned. Examining this area and the recovery of any items of interest 
within it were considered priorities. 
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2.3.2 There was a substantial amount of debris on the floor of Flat 16 due to previous 
firefighting activities (during the very early morning of 14 June). This was to be 
collected and secured as the area was cleared to allow access to the items in the corner 
of interest. 

2.3.3 Any items in the corner of interest (appendix 1, photograph 4) were to be assessed for 
their potential to be involved in the fire. If deemed pertinent the item was to be 
wrapped, uniquely numbered and removed as evidence. 

2.3.4 All items were to be recorded via digital photography prior to moving or being 
sampled as evidence. The logging role was conducted by WM Brian Swaddling. 

2.4 GM Charlie Pugsley escorted me (Bruce Jolliffe) to Flat 16 to aid the LFB Fire 
Investigators (see paragraph 2.1 for names). Entry to the building was gained by 
walking across the street while sheltering under a police riot shield to protect us from 
falling debris caused by the live fire and firefighting activities. Once inside the 
entrance foyer on the ground floor of Grenfell Tower we proceeded to the stairwell 
access door on the mezzanine and into the internal stairwell. There was a very large 
volume of firefighting water cascading down the internal stairwell as we walked up to 
the 4th floor. The London Fire Brigade's Breathing Apparatus Entry Control point was 
in the shared lobby on the 4th Floor near the closed lift doors outside of Flat 16 (layout 
as per appendix 3, image 1). 

2.5 On entry to Flat 16 (layout as per appendix 3, image 2), the general compartmental fire 
damage patterns suggested that; 

2.5.1 The entrance hallway was partially fire damaged (appendix 1, photograph 24). 

2.5.2 The cupboard to the left of the entrance hallway had been smoke logged but was not 
fire damaged (appendix 1, photograph 25). 

2.5.3 Bedroom 1, straight ahead of the entrance hallway, exhibited fire damage in the corner 
of the external wall and the wall adjoining Bedroom 2. The wall between the two 
bedrooms was breached at the top near to the external wall. The wall was of a very 
thin panel construction. The rest of the inside of Bedroom 1 did not exhibit any fire 
damage (appendix 1, photographs 26-28). 

2.5.4 The bathroom (off the right of the hallway) had been smoke logged and partially fire 
damaged on the wall adjacent to, and the ceiling directly above, its door (appendix 1, 
photograph 29-30). 

2.5.5 The toilet (off the right of the hallway) had been fire damaged in the ceiling where the 
door had been breached, however it was not fire damaged lower down (appendix 1, 
photograph 31-32). 

2.5.6 The kitchen (at the end of the hallway on the right) had been severely fire damaged 
but had not reached 'flash over'. The area in the far corner by the window was severely 
fire damaged with spalled plaster and what appeared to be full height burning on the 
fridge freezer and severe burning on the two smaller refrigerators. The rest of the 
kitchen was fire damaged above the height of the worktop, with only a few items and 
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surfaces exhibiting superficial fire damage below this height (appendix 1, photographs 
1-6, 12, 14-20). 

2.5.7 The living room (opposite the kitchen) had been severely fire damaged at a high level 
(appendix 1, photographs 10 & 11) and exhibited mixed damage at lower levels. Low 
level damage presented itself predominantly towards the remains of the sliding doors 
to the kitchen and towards the hallway. The television, positioned in the corner of the 
living room that was farthest from both the kitchen and bedroom 2, was almost 
entirely undamaged. 

2.5.8 Bedroom 2 was no longer independent from the Living room as the partition wall had 
collapsed. It was evident from the damage on the external wall and the internal wall 
that remained that the fire damage was from ceiling to floor level and very extensive. 
It was very likely that the fire in this small compartment had reached the flashover 
stage in its development (appendix 1, photograph 33). 

2.6 The consumer unit (in the entrance hallway, appendix 1, photograph 77 & 78) main 
switch was off (reportedly by LFB crews). The MCB (miniature circuit breaker) second 
from the right was in the 'off' position (this was marked as kitchen sockets) and the 
RCCB (residual current circuit breaker) immediately on the left of that MCB was also 
in the off position. 

2.7 WMs Wilkinson and Kent laid out a numbered grid on portions of the floor (appendix 
1, photograph 49). Each portion was recorded (see paragraph 2.2.4) prior to collection 
via a shovel (but draining each shovel-load as the scene was ankle deep in water). The 
contents of those areas were placed into numbered bags (consistent with grid/photo 
number). This process was used to clear the floor. The numbered bags were placed on 
the 'bed' on the floor of the living room. 

2.8 After enough of the floor was cleared using the grids for reference the two small 
refrigerators underneath the windows in the kitchen area were examined (appendix 1, 
photographs 34-36, 40). Neither of the two small refrigerators were plugged in at the 
time of the fire. The plugs were severely fire damaged (friable). The two small 
refrigerators were moved to reside next to the central pillar. The plug from the larger 
of the two small refrigerators separated from the flex and was placed on top of the 
appliance. 

2.9 More grid clearing of the floor debris (largely spalled ceiling materials) allowed access 
to the items under the window and in the corner. These included the large hot plate 
(described as possibly a paella heater, appendix 1, photographs 37 & 46), which 
although it was an electrical item was discounted and moved as it was not plugged in. 
A socket and conductors were exposed in this corner (left of the fridge freezer as 
viewed from the front). The conductors ran behind the fridge freezer. A red plastic bag 
was placed over the socket to preserve any evidence on it (appendix 1, photographs 
55-58). 

2.10 The electric cooker (oven and 4-ringed hob, appendix 1, photographs 48-49) was 
positioned to the right-hand side of the fridge freezer (the washing machine had been 
to the right-hand side of the cooker- but had been moved prior to my arrival). The 
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floor in front of the cooker was cleared of debris and the cooker was slid out (appendix 
1, photograph 50). There was very little damage to the paint/lacquer on the outside 
surfaces of the cooker. The plastic knobs were almost completely melted off of the 
front of the appliance. The cooker's mains supply flex was hard wired into a spur in 
the wall. The flex was cut by WM Barry Kent and the cooker moved out of the kitchen 
area. 

2.11 Removal of the cooker exposed the conduit containing ring main conductors that ran 
along the rear wall of the kitchen (appendix 1, photograph 52). These were not fire 
damaged, though they were positioned at approximately waist height. The plastic 
surface of the conduit (to the right of the fridge freezer) started to show dripped 
melted shape as it approached the last few cm before running behind the fridge 
freezer. 

2.12 The top (fridge) door of the fridge freezer had fallen off of the front of the unit and 
was sat on its side against the lower (freezer) door of the fridge freezer (appendix 1, 
photograph 41-42). The top door was placed in a uniquely numbered evidence bag 
(N00001788) for removal as evidence. 

2.13 The fridge freezer was edged away from the wall. There was fire debris and ceiling 
material all over the floor of this area behind the fridge freezer. The fridge freezer was 
edged approximately 1m out from the wall (appendix 1, photograph 57). The 
compressor assembly detached from the bottom of the fridge freezer as the unit was 
slid across the floor (appendix 1, photograph 58). A fingertip search was conducted in 
this debris looking for items of interest and revealed some small conductors, which 
were placed in a uniquely numbered evidence bag (N00001789). 

2.14 The compressor assembly was placed in a uniquely numbered evidence bag 
(P00010363) for removal as evidence. 

2.15 The burn pattern on the wall behind the fridge freezer was significant, in that the 
surface had spalled, and the conductors and conduit were denuded of plastic and 
insulating materials and only the metal conductors remained. The remains of one or 
more sockets were present in these fire damaged conductors (appendix 1, photograph 
60). 

2.16 The fridge freezer was emptied of food stuffs to prepare it for sampling (appendix 1, 
photograph 66). Preservation of the conductors inside was of paramount importance 
although it was determined that some may be missing as the connection between the 
relay assembly and mains input was not there at the time of the scene examination. 
(The conductors that had been sampled in the previously mentioned evidence bag did 
not appear to be sufficient to account for this). 

2.17 The fridge freezer was wrapped in cling film (appendix 1, photograph 70), the bottom 
of the unit was re-inforced with polythene bags that were taped on. A uniquely 
numbered evidence bag (N00001790) was taped to the wrapped fridge freezer. 

2.18 Before any of the packaged evidence from the room of origin could be removed, the 
BA Entry Control Officer entered flat 16 and ordered that everybody (this included the 
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BA crews that were firefighting in the floors above) leave the building. The building 
was no longer considered structurally safe. The conductors and sockets at the rear of 
the fridge freezer had not yet been checked for electrical damage. The fridge freezer 
and the bags of debris from the kitchen floor grids could not be removed as evidence. 
However, on leaving the scene I collected the compressor and the conductors that had 
been placed in evidence bags for removal. 

2.19 An hour or so later permission was received via GM Pugsley, to briefly re-enter the 
building and remove the body of the fridge freezer. We requested permission to 
remove (in evidence bags) the conductors and sockets from the wall behind the fridge 
freezer. The evidence bags containing debris from the floor grids was not to be 
collected as this would have required a second trip in and out of the building. 

3 Examination 15 June 2017 
(Scene BM Jolliffe) 

3.1 The scene examination on 15 June 2017 was conducted by; 

• Bruce Jolliffe (Bureau Veritas, Scientific Adviser to the London Fire Brigade), 
• WM Matthew Le aver (London Fire Brigade), 
• WM Matthew Bradshaw (London Fire Brigade), 
• WM Boyle & HDD Murphy (London Fire Brigade) 
• Dan Matthews (Key Forensics, on behalf of the Metropolitan Police), 
• Martin Crooks (Key Forensics, on behalf of the Metropolitan Police), 
• FP Sam Cordon (Metropolitan Police) 
• FP Oli Kenny (Metropolitan Police) 

3.2 The scene examination was preceded by a meeting at lOam to consider a plan for the 
day. Access to Grenfell Tower was still restricted at this time as the stability of the 
building was being considered. A description of the layout of the scene and the 
previous day's work was presented to the Metropolitan Police Service (inc Martin 
Tucker & Commander Stuart Cundy), representatives from Key Forensics (listed 
above) and the Building Research Establishment (including David Crowder). 
Following this meeting BRE left the scene, while Key Forensics stayed for potential 
access to scene. 

3.3 Access to Grenfell Tower was granted for the district surveyor at the 3pm Silver 
meeting. The surveyor was accompanied by WMs Bradshaw and Leaver. 

3.4 The LFB Hydrocarbon Detection Dog (HDD) 'Murphy' was requested. 

3.5 The entire Forensic team (as above in bullet points) entered at approximately 1700hrs. 
Initially the examination focussed on familiarisation for Metropolitan Police SOCOs 
and Key Forensics. 

3.6 While the SOCOs & the Key Forensics team recorded the scene, a comparative 
inspection of other flats on the fourth floor was conducted with WMs Bradshaw and 
Leaver. 
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3.7 Inspection of window fittings revealed that the corner windows were comparable to 
those in the room of origin and all had extractor fans. The comparative inspection 
(appendix 1, photograph 79) showed that the corner window arrangement comprised 
a large pane (the frame of this was still present in the scene of origin), that was 
accompanied by a smaller pane that could open into the room with a solid (plastic) 
panel above containing an extractor fan. The extractor fan was linked to the ring main 
via a fused spur (in conduit). There was a fused 'isolator' at the top in all instances on 
this floor, with a fan booster switch approx 1m vertically below on the same conduit. 

3.8 Other items checked in the less damaged (exemplar) flats were the general window 
fittings (appendix 1, photograph 80). These appeared to be fitted using clips to retain 
them, which were then side filled and fitted with fascias overlapping the window's 
transom. The gap between the side of the window and the transom was measured to 
be approximately 10mm minimum in all directions. The fascias were sealed in place, 
but there was evidence of bum marks and direct flame impingement from outside of 
the window through to inside of the plastic fascias. These window fittings were 
1200mm, but on the example examined were only retained with 2 clips. When prying 
between fascia and window frame, the window frame flexed but the fascia did not to 
the same extent, indicating the lack of a third central retaining clip. This example was 
part of a long unit fitted with central non-glazed panel that was covered (inside the 
building) with kingspan and a boxed faux-wall column. 

3.9 One of the other flats on the fourth floor also exhibited partial fire damage (due to 
direct flame impingement) from outside that entered at the diagonally shaped corner 
and across the ceiling. Another exhibited evidence of direct flame impingement 
between bedrooms 1 and 2 in a similar manner (but less developed) to that observed 
in Flat 16. Several examples of direct flame impingement from outside to inside were 
viewed on this floor but none as severe as that in Flat 16. 

3.10 Flat 16 was ankle deep in firefighting water that had to be removed prior to the LFB's 
Hydrocarbon Detection Dog, Murphy, conducting his sweep of the premises. As 
firefighting operations were continuing in different parts of the building this manual 
drainage was regularly conducted during the examination on June 15 2017. Murphy 
was first deployed in an undamaged flat on the same floor. After that flat was declared 
clear, the numbered bags of fire debris from the previous day's grids were moved into 
the undamaged flat. Murphy searched flat 16 and did not indicate on any items or 
surfaces. Murphy then searched the debris bags in the undamaged flat and again did 
not indicate the presence of any of the hydrocarbons on which he had been trained. 
There was no reason to suspect accelerant use. The debris bags (from the floor grids) 
were removed as evidence. 

3.11 A fingertip search of the area of floor behind and under the location where the fridge 
freezer had been positioned was conducted (this had also been conducted the previous 
day, however due to the water in the scene it was deemed prudent to continually 
check for any small mobile items of interest). A variety of small conductors were 
recovered from the fire debris and placed into a uniquely numbered evidence bag 
(N00001341). The fire debris was sifted and moved and the loose conductors that were 
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discovered were removed as evidence in the uniquely numbered evidence bag above. 
Removal of the fire debris revealed a burn mark on the laminate floor tiles that had 
been under the fridge freezer (appendix 1, photograph 71). The floor tiles were 
continually mopped and wiped to clear firefighting water, then photographed, 
individually numbered as sample MCL-08 through to MCL-12 and recovered as 
evidence (appendix 1, photograph 73-74). The foam underlay was also observed to be 
fire damaged as was the old linoleum floor below it (appendix 1, photograph 72). 
These layers of floor material were also removed for evidence. This floor material had 
all been directly underneath the fridge freezer at the time of the fire. 

3.12 The windowsill to the left of the fridge freezer area and below where the extractor fan 
would have been positioned (appendix 1, photograph 76) was dug out. Sifting through 
the material here revealed many pieces of melted and re-solidified aluminium, some 
conductors and components including fragments of a PCB and the body of a fan motor 
(thought to be associated with the extractor fan). These items were placed in a 
Metropolitan Police evidence bag (MPSE53155912) and removed. Digging through this 
area also revealed the catches for the small window that indicated that the window 
was in an inward and open position at the time of the fire. There was also a hole 
burned through the kingspan insulation in the bottom right hand corner of the 
window sill (as viewed looking out of the window). This was possible evidence of 
another route for fire spread. 

3.13 All the evidence was recovered and exhibited by WM Leaver and handed to DS Sarah 
Wild, the Metropolitan Police exhibits officer. 

4 Discussion 14- 15 June 2017 
(Scene - BM Jolliffe) 

4.1 The general fire damage that was observed in Flat 16 appeared to represent two 
distinct phases of fire development. 

4.1.1 The damage observed in bedroom 2 was consistent with a fire that had reached the 
flashover stage of fire development. Flashover is defined as the complete involvement 
in combustion of all exposed surfaces in a compartment. 

4.1.2 The damage observed in the kitchen was not indicative of a fire that had reached 
flashover. The majority of the damage in the kitchen area was at or above the level of 
the work-top (i.e. approximately waist-height), with the exception of: 

4.1.2.1 The damage at floor level in the area around the fridge freezer and the superficial 
damage on the fronts of the cupboards closest to, the hallway and bedroom 2. 

4.1.2.2 The floor level damage in the corner by the window where the fridge freezer was 
positioned. Specifically the damage observable through the laminate floor and 
underlay into the old linoleum floor covering that was directly underneath the fridge 
freezer. 
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4.1.3 The fuel loading (and combustion thereof) in bedroom 2 was very unlikely to have 
caused the fire damage on the linoleum floor underneath the laminate floor tiles that 
the fridge freezer was resting on. 

4.1.4 The superficial fire damage on the fronts of the cupboards in the kitchen could have 
been caused by fire spread from the flashover fire in bedroom 2. 

4.1.5 The evidence of direct flame impingement in other (less damaged) flats on the 4th floor 
strongly supported the hypothesis that the flashover fire in bedroom 2 was caused by 
fire spread from the outside of the building. For example, the damage described in 
paragraph 2.4.3 at the top of the wall between bedrooms 1 & 2 was consistent with the 
damage described in paragraph 3.9, though the latter was less severe. 

4.1.6 Three potential routes for fire spread from the fridge freezer were identified. It could 
have been via the inward opened window latch identified in paragraph 3.12, or via the 
gaps between the window and surrounding transom described in paragraph 3.8, or 
alternatively fire spread could have occurred where the fire was observed to have 
burned through the kingspan insulation as mentioned in paragraph 3.12. All three 
options show potential for fire spread and more than one may have contributed to the 
spread of the fire. 

4.1.7 It was therefore considered that the primary seat of fire had occurred in or around the 
fridge freezer, consistent with the testimony of both the occupier and the initial crews 
at the scene. The fire damage associated with bedroom 2 was therefore secondary and 
most likely an effect of fire spread from the outside of the building. 

4.2 The following samples were removed by the London Fire Brigade during the scene 
examinations on 14 and 15 June 2017 (with agreement from the Metropolitan Police 
who had primacy for the investigation). 

• a fridge freezer, 
• the upper door from the fridge freezer, 
• the compressor assembly from the fridge freezer, 
• laminate floor from under the fridge freezer, 
• loose fragments of conductors collected from the floor around the fridge freezer, 
• the remains of the mains supply flex associated with the fridge freezer, 
• wiring from the wall behind the fridge freezer 
• an extractor fan from windowsill adjacent to the fridge freezer. 

These were passed to The Metropolitan Police to be retained as evidence. 

4.3 The wiring from the wall behind the fridge freezer came from the plastic trunking that 
was seen running across the rear of the fridge freezer in the kitchen. It was thought 
that the 'socket' (wrapped in a red plastic bag) recovered from the floor (next to the 
fridge freezer in the room of origin) was therefore the conductors and components 
associated with the extractor fan, isolator and booster switch assembly. 

4.4 The Hydrocarbon Detection Dog, Murphy, was used as the primary (and only) means 
for determining the presence of hydrocarbon accelerants (during the scene 
examination) because the presence of large quantities of water rendered the Gastec 
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hydrocarbon detector of no use. The Gastec operates by pumping sampled air 
constantly through a flame ionization detector and cannot be used in a wet 
environment. 

5 Examination 19- 20 June 2017 
(BV Laboratory- BM Jolliffe) 

5.1 The sample with the uniquely numbered evidence bag N00001788 was the upper door 
from the fridge freezer in flat 16 (appendix 1, photograph 84-88). 

5.1.1 The door's dimensions were measured as follows; 600mm wide, 895mm tall. 

5.1.2 The fire damage pattern along the base of the door suggested that the fire had acted on 
the door, in part whilst the door was open and also possibly once it had fallen onto its 
side, i.e. in the position in which it was discovered. The predominant fire damage 
pattern on the door was consistent with its orientation whilst on the fridge freezer (see 
photograph 88). 

5.2 The sample with the uniquely numbered evidence bag N00001790 was the fridge 
freezer body from the kitchen (appendix 1, photographs 70, 89). 

5.2.1 The fridge freezer was a full height unit with the freezer compartment at the bottom 
and the refrigerator in the top half. It had been exposed to fire damage from top to 
bottom in particular exhibiting a rearwards strip of corrosion on each side panel 
(appendix 1, photographs 90-91). The strip was slightly wider at the bottom (appendix 
1, photograph 97) and was most probably caused by intense combustion of the blown 
foam insulation in the rear of the appliance. 

5.2.2 The upper half, i.e. the refrigerator part of the fridge freezer, had no insulation foam 
remaining in its rear and very little within the metal side panels (appendix 1, 
photograph 89). The plastic lining was predominantly destroyed in the upper half. The 
plastic drawers for the refrigerator were still present. The top hinge for the upper door 
on the body of the fridge freezer was not observed. 

5.2.3 The plastic lining was present in the lower half of the fridge freezer. The plastic 
drawers for the lower half, i.e. freezer, were still present. (Nb the drawer fronts had 
been removed at the scene to dispose of foodstuffs prior to sampling the unit as 
evidence). The foam insulation was severely charred and had been breached by the 
fire, in the bottom, directly above the compressor assembly's recess. The hole 
appeared to be largest through the bottom right of the freezer compartment (as viewed 
from the front) though the hole was present on both sides (appendix 1, photographs 
94, 99, 101). 

5.2.4 Some items, including controls and conductors were removed from the top because 
they appeared to be friable and could present valuable evidence (appendix 1, 
photograph 102). No arcing damage was observed on the conductors. The PCB that 
was removed from the controls (appendix 1, photograph 103) was subsequently used 
to help identify the fridge freezer as a possible model FF175BP (appendix 1, 
photograph 168). 
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5.2.5 A small heating element was observed in the foam at the rear that was thought to be 
part of a defrost system. There were no signs of failure of this element even though the 
lower parts of it were fire damaged. The element conductor had intact insulation as it 
passed into the body of the fire damaged insulating foam, suggesting that the fire had 
attacked the element as it was protected by some of the foam (appendix 1, 
photographs 110, 159-160). 

5.2.6 A run of conductors (part of the wiring loom in the rear left-hand side) was observed 
protruding from the underside of the foam immediately below the defrost element 
(appendix 1, photograph 98). These conductors fell away from the fridge freezer and 
were subsequently measured to be approximately 35cm long (appendix 1, photograph 
100). Some other small conductors were observed below this, loose in the debris. All 
these conductors were very friable, but none of them exhibited any signs of arcing 
damage. 

5.2.7 The wiring loom that remained attached to the rear left-hand side of the fridge freezer 
was observed to be progressively less damaged the higher up the appliance that it was 
examined (appendix 1, photograph 161). 

5.2.8 Two labels were observed on the outer surface of the steel right-hand side panel 
(appendix 1, photographs 150-151). Although partially heat and fire damaged a faint 
model number was observed on the labels stating: FF175BP. This was consistent with 
the PCB that was identified as compatible with model FF175BP fridge freezers. 

5.2.9 The motor in the rear of the fridge freezer was fire damaged but did have some plastic 
remaining on its body. The conductors associated with the motor were quite ductile 
and went into solid plastic. This damage suggested that the motor had been attacked 
by the fire (appendix 1, photographs 161-163). 

5.2.10 The evaporator coils had a defrost heating element running through them (appendix 1, 
photograph 164). The foam and other fridge freezer materials surrounding this area 
had protected the evaporator coils and defrost heating element from direct flame 
impingement leaving intact insulation on the conductors associated with this 
assembly. 

5.2.11 The connector block observed in the insulation to the left of the evaporator coils 
(appendix 1, photograph 164) was removed. During removal of the connector the 
conductors were physically pulled out of the spade connections. There was no 
evidence of direct flame impingement on the connector. 

5.2.12 The light bulb for the refrigerator part of the fridge freezer was embedded in melted 
and re-solidified plastic from the lining. The bulb, its housing and the thread were all 
in a reasonable condition (appendix 1, photograph 165). 

5.2.13 The thermostat control was encased in melted and re-solidified plastic. There was no 
indication of direct flame impingement or of adverse heating effects on the thermostat 
control (appendix 1, photograph 166-167). 

5.3 The sample with the uniquely numbered evidence bag P00010363 was the compressor 
assembly from the kitchen. The compressor was heavily fire damaged with corrosion 
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present on its entire steel body (appendix 1, photograph 104-107). The compressor 
assembly was placed in the underside of the fridge freezer (appendix 1, photograph 
110) demonstrating that the compressor was slightly right of centre in the underside of 
the fridge freezer (as viewed from the rear). 

5.3.1 The wheel on the right-hand side of the compressor plate was partially present 
(appendix 1, photograph 109) whereas the wheel on the left-hand side was non
existent (appendix 1, photograph 108). Similarly there was more general debris 
deposited on the right-hand side of the compressor plate than on the left-hand side (as 
viewed from the rear). 

5.3.2 There was no indication of a capacitor, or of the remains of a capacitor, on the 
compressor mounting plate. 

5.3.3 The relay assembly was partially encased in charred remains of the relay assembly's 
plastic casing (appendix 1, photograph 106). The assembly comprised; a 'klixon 
switch' that was observed to be in series with the top pin of the three relay connection 
pins on the compressor and a PTC disc that was mounted between the two lower relay 
connection pins (appendix 1, photograph 111). 

5.3.3.1 The klixon switch had a copper tang that exhibited a pink colour consistent with 
excessive heat exposure (appendix 1, photograph 114). Although this can be an 
indication that a connection has been heated due to either being loose or poorly fitted, 
this was not a connection but part of the construction and was attached to the internal 
metal disc. The colouration was only present on the part of the copper tang that 
protruded from the casing and was therefore caused by an external heat source. 

5.3.3.2 The surface of the klixon switch was cracked directly adjacent to the discoloured tang 
(appendix 1, photograph 113). The thermoset plastic casing of the klixon switch was 
discoloured i.e. it had become a paler hue due to heat exposure. Some of the internal 
plastic in the switch casing was still black consistent with the application of an external 
heat source. 

5.3.3.3 None of the spade connections on the compressor relay assembly exhibited signs of 
resistive heating effects. All the connections were firm, but not welded. 

5.3.3.4 No arcing damage was observed on the short lengths of conductor associated with the 
relay assembly, however, they were very friable and terminated in broken ends. 

5.3.3.5 The PTC disc was intact and in reasonable condition. There were no pitting or crazed 
patterns on the surface of the disc (appendix 1, photograph 112). The only marks on 
the surface of the disc were consistent with the contact points from the disc holder. 
The right-hand contact plate of the PTC disc holder had some less damaged plastic 
remaining on its base. The left-hand contact plate did not have plastic adhered to it 
(appendix 1, photograph 119-120). 

5.4 The laminate floor tiles from under the fridge freezer in the kitchen were in the 
following evidence bags (denoted by 'exhibit number' I 'metropolitan police serial 
number'). 
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• MCL-08 I MPSE53166734, (appendix 1, photograph 127) 
• MCL-09 I MPSZ09489625, (appendix 1, photograph 123) 
• MCL-10 I MPSZ09489626, (appendix 1, photograph 125) 
• MCL-11 I MPSE53166735, (appendix 1, photograph 128) 
• MCL-12 I MPSZ09489628, (appendix 1, photograph 121) 

5.4.1 The floor area was recreated using the laminate floor tiles recovered from the scene. 
The burn pattern was consistent with the outline of the fridge freezer (appendix 1, 
photographs 129-130). 

5.4.2 A semi-circular hole was observed through the edge of the floor tile from exhibit 
MCL-11 (appendix 1, photograph 131). Comparison with primary images taken at the 
scene (appendix 1, photograph 71) confirmed that this part of the floor tile had fallen 
off during the sampling. The edges of the hole were burnt indicating that the piece of 
floor was so badly fire damaged that it had become friable. 

5.4.3 The compressor assembly was placed on the recreated floor area. It matched both the 
visual and physical damage patterns in the floor tiles (appendix 1, photograph 133-
135). 

5.4.3.1 The lines on the underside of the compressor plate fitted neatly into the fire damaged 
indentations in the surface of the laminate floor tiles (appendix 1, photograph 136). 

5.4.3.2 A small undamaged square on floor tile MCL-10 corresponded directly to the partially 
fire damaged wheel mentioned in paragraph 5.3.1. The wheel had protected the 
square from direct flame impingement (appendix 1, photograph 132). 

5.4.3.3 The semi-circular burnt hole in the edge of floor tile MCL-11 was observed to be in a 
position directly below one of the holes in the compressor plate. The hole was one of 
two on the compressor plate that appeared to be consistent with the possible use of a 
push fit capacitor mounting. 

5.4.3.4 The small undamaged area of floor on tile MCL-10 was thought to be a heat shadow 
caused by the mass of the compressor protecting the floor tile by shielding it from the 
radiated heat (appendix 1, photograph 137). Similar marks were also in evidence on 
floor tile MCL-09. The direction of these 'shadows' suggested that the fire was more 
intense to the left of the compressor assembly (as viewed from the rear of the fridge 
freezer). 

5.4.4 The fridge freezer was placed on top of the compressor and the floor tiles. The 
appliance as a whole neatly encapsulated the burned area of the floor (appendix 1, 
photograph 137-142). 

5.5 The sample with the uniquely numbered evidence bag P02839036 (appendix 1, 
photograph 83) was labelled as assorted wiring (from behind fridge freezer). This 
wiring (appendix 1, photograph 115) had been removed from the wall behind the 
fridge freezer where the conduit became fire damaged. It was found (via comparison 
at the scene with the wiring found in other flats on the same floor) to contain the 
following items on a single spur. They were (appendix 1, photograph 116); the partial 
remains of an extractor fan, an isolator and a booster switch (on the extractor fan's 
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spur), the remains of a double socket, the conductors associated with the spur and the 
socket and the remains of a plug. The terms isolator and booster switch were the labels 
used on the extractor fan mains supply assemblies viewed in other flats on the 4th 
floor. 

5.5.1 The remains of the extractor fan in this evidence bag comprised a small section of steel 
frame and the mains input conductors. (The motor and other components recovered 
from the window sill are in exhibit MCL-20). A mass of fire damaged plastic was 
adhered to the side of the steel frame. The mains input conductors were multi
stranded conductors that fed from the isolator to the extractor. All of these conductors 
were fire damaged, though still partially insulated. The exposed sections of multi
stranded conductor did not exhibit any arcing damage or signs of melting. 

5.5.2 The isolator appeared to have been used as a fused connection between the multi
stranded conductor mentioned in 5.5.1 and the single stranded twin and earth 
conductor from the booster switch. The isolator had no plastic remaining but did have 
heavily charred remains of insulation on the conductors on either side of it. The 
terminals in the isolator were firmly connected and no indication of electrical damage 
was observed on any of the conductors associated with them. The isolator contained a 
fire damaged BS1362 sized cartridge fuse that was examined using digital x-ray 
photography and found to be intact (appendix 2, photograph 3). Comparison with 
fuses of known rating suggested that it was a 3A fuse (appendix 2, photograph 4). 

5.5.3 The twin and earth conductors connecting the isolator and booster were partially fire 
damaged with some insulation remaining on the middle of the flex but not at the 
connections. No electrical damage was observed on the exposed twin and earth 
conductors connecting the isolator and the booster switch. 

5.5.4 The booster switch had no plastic remaining and was reduced to terminals and 
busbars. All the metal parts were severely corroded and the conductors on the ring 
main side, which were multi-stranded, were very friable. There was no evidence of 
resistive heating effects or electrical damage in or around the terminals. The booster 
switch contained a cartridge fuse that was examined via digital x-ray photography 
and found to be intact (appendix 2, photograph 2). The x-ray digital photograph of the 
fuse was compared with other fuses of known rating and though the result was not 
specific, the comparison suggested the fuse was rated as SA or greater. 

5.5.5 The multi-stranded conductors that supplied the booster were also connected to a 
double socket on the ring main. These conductors were severely fire damaged and 
very friable. These were hanging from the wall directly behind the fridge freezer prior 
to being sampled as evidence. No electrical damage was observed on any of these 
conductors. 

5.5.6 The double socket had no plastic remaining and was reduced to the terminals and two 
busbars and switch contacts. There was one larger busbar and one smaller busbar, 
which suggested another busbar was missing. All the metal parts were severely 
corroded. The terminals did not exhibit any indications of resistive heating effects or 
electrical damage. 
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5.5.7 The ring main conductors that supplied the double socket terminals were not as friable 
as those previously examined, they were still relatively ductile and the wound strands 
had stayed together. The conductors had been snipped at a point where insulation was 
still present on them. 

5.5.8 The remains of the plug that were observed in this sample (P02839036) comprised the 
earth and the live pin and the fuse associated with it (appendix 1, photograph 117-
118). The cartridge fuse was examined using digital x-ray photography and found to 
be an intact 13A fuse (appendix 2, photograph 1). 

5.6 Sample MCL-20-076029-14062017 was in Metropolitan Police evidence bag with the 
serial number MPSE53155912. It contained debris from the kitchen window sill known 
to be parts of the extractor fan (appendix 1, photograph 143). 

5.6.1 There were three sets of conductors attached to terminals in the sample bag. There was 
no indication of arcing or resistive heating effects on the conductors or the terminals 
(appendix 1, photograph 144). 

5.6.2 There were three conductors with PCB connections in the sample bag. No arcing or 
resistive heating effects were observed on the conductors or the connections (appendix 
1, photograph 145). 

5.6.3 The PCB in the sample was covered in debris from the window sill but appeared to be 
uniformly damaged. There was some copper tracking on the board that appeared to 
have been protected. Deposits of aluminium were also observed on the board. A 
transformer that was mounted on the board had windings that were in reasonable 
condition and a plastic surround that had survived the fire (appendix 1, photograph 
148). 

5.6.4 The motor from the extractor fan was badly fire damaged (appendix 1, photograph 
146). The motor was removed from the casing and internal inspection revealed that the 
windings were only heat damaged superficially i.e. the windings were shiny and 
appeared to still have their resin coating underneath (appendix 1, photograph 147). 

5.6.5 There were four multi-stranded conductors that had been loosely attached to the 
aluminium from the window frame (appendix 1, photograph 149). The conductors 
were thought to be associated with the fan assembly, however, this could not be 
confirmed. No arcing damage was observed on these conductors. 

5.7 Exhibit MCL-06-076029-14062017, submitted in the London Fire Brigade evidence bag 
with the serial number N00001341, which was in the Metropolitan Police evidence bag 
MPSE53166732, was the remains of the mains supply flex associated with the fridge 
freezer, a single busbar and some single strands of conductors (appendix 1, 
photograph 152-153). 

5.7.1 The many single strands of conductors in the sample (appendix 1, photograph 154) 
were consistent with the friable fire damaged ring main that had been in the conduit 
on the wall behind the fridge freezer. None of the fragments that were examined 
exhibited any arcing damage. 
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5.7.2 A busbar in this sample was thought to be the third busbar from inside the double 
socket mentioned in paragraph 5.5.6 from the wall behind the fridge freezer (appendix 
1, photograph 156). There was no indication of abnormal electrical activity on the 
busbar. A loose pin receiver that was observed in the sample was also found to be free 
from signs of electrical damage. 

5.7.3 There were many pieces of mains supply flex and possibly some pieces of internal 
conductors from the fridge freezer that were in this sample. The association was made 
based on the positions in which the conductors were found. No arcing damage was 
observed on any of the conductors. 

5.7.4 The length of mains supply flex that was in the sample had some charred insulation 
present though the conductors were predominantly denuded of insulation (appendix 
1, photograph 155). The exposed conductors did not exhibit any arcing damage or 
melting. 

5.8 Exhibit BPS-3-076029-14062017, submitted in the London Fire Brigade evidence bag 
with the serial number N00001789 (appendix 1, photograph 82) contained a few 
fragments of conductors that were thought to be from the fridge freezer's base 
(appendix 1, photograph 158). The conductor's sections were very small and very 
friable. No arcing damage was observed on them. 

6 Discussion 19- 20 June 2017 
(BV Laboratory- BM Jolliffe) 

6.1 The general damage patterns observed on the fridge freezer strongly indicated that the 
fire had been most severe in the rear of the unit and especially at the bottom in the 
area of the compressor assembly. 

6.2 The items that were examined from the area immediately behind and adjacent to the 
fridge freezer, i.e. the conductors removed from the wall (see paragraphs 5.5 - 5.5.8) 
and the items from the window sill including the extractor fan motor (see paragraphs 
5.6 - 5.6.5) did not suggest that they had caused the fire. This strongly suggested that 
the fridge freezer was the cause of the fire as it would have been difficult to explain the 
damage patterns observed on it (see paragraph 5.2.1) had the fire spread to the 
appliance. 

6.3 More subtle interpretation of the damage patterns both in the fridge freezer (where the 
fire had breached the rear wall of the freezer) and on the floor tiles from below (see 
paragraph 5.4.3.4), appeared to suggest that the fire damage had been slightly more 
severe to the left of the compressor (appendix 1, photographs 94, 97, 99, 101, 110, 138). 
Indeed the fire damage observed on the compressor assembly itself (see paragraph 
5.3.1) was consistent with this directionality. This was despite the large and relatively 
even fuel-loading provided by the blown foam insulation in the rear of the appliance. 

6.4 An online search for spare parts (by WM Vaughan-Davies) in an attempt to identify 
the PCB from the controls suggested the fridge freezer's identification possibly as a 
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Hotpoint model FF175BP. The identification of the retail label with the model number 
FF175BP on it was additional confirmation. 

6.5 Although no capacitor was observed in the rear of the fridge freezer (specifically on 
the compressor assembly), a search of the internet revealed at least 8 different spares 
websites listing replacement capacitors compatible with the Hotpoint model FF175BP 
fridge freezer. Listed as follows by website (rating and type); 

• ransomspares.co.uk (4f1F, Smm, P2-UK) 
• partmaster.co.uk (3f1F, Smm, P2-UK) 
• 4hotpoint.co.uk (4f1F, Smm, P2-UK) 
• spares4appliances.co.uk (4f1F, Smm, P2-UK) 
• hotpoint-spares.co.uk (4f1F, Smm, P2-UK) 
• sparesgroupuk.co.uk (4f1F, Smm, P2-UK) 
• buyspares.com (3f1F, Smm, P2-UK) 
• yourspares.co.uk (4f1F, Smm, P2-UK) 

The existence of such an extensive list of available spare capacitors strongly suggests 
that the model FF175BP was fitted with a capacitor to assist operation of the 
compressor. 

6.6 The presence of mounting holes on the compressor assembly plate and the extensive 
list of spare capacitors available for the model FF175BP increase the probability that 
the fridge freezer contained a capacitor. Catastrophic failure of a capacitor has been 
recorded in several instances and although statistically low for P2 (52) capacitors like 
those mentioned in paragraph 6.5, the volume of appliances on the market and in 
domestic dwellings means that even a low occurrence of capacitor failure is noticed. 
Characteristics of capacitor fires that have been recorded in general suggest that they 
can burn intensely, for several minutes, igniting adjacent materials and leaving very 
little or no evidence of their prior existence. The directionality of the burn pattern in 
the laminate floor tiles was suggestive of the possible occurrence of such a 
phenomenon. 

7 Examination 23 June 2017 
(Metropolitan Police Hendon- SGDay) 

7.1 At the request of GM Pugsley I attended a meeting at MPS Hendon with the principal 
objective of informing representatives from Hotpoint of our view that the fire was 
started by a Hotpoint fridge freezer. Also present at the meeting were: 
Representatives from Hotpoint Whirlpool USA and UK, A lawyer representing 
Whirlpool, Representatives from BEIS with an interest in consumer product safety and 
Regulatory affairs and John Barwiss LFB Fire Investigation Unit. The evidence seized 
from Flat 16 during firefighting operations was kept here in a secure store. 

7.2 The principal samples, the fridge freezer, a fridge door, and the compressor assembly 
were made available to the team from Hotpoint. 
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7.3 The facilities for a proper examination at this location were less than ideal nonetheless 
Hotpoint wished to establish that it was in fact their fridge. They were initially 
cautious about agreeing with the identification. After showing them identifying 
features relating to the shape of the doors, the type of the internal drawers etc. they 
were still reluctant to agree it was a Hotpoint. They were then shown a marking on 
the external side panel which, under powerful lighting identified the Make and Model. 
After this they agreed it was one of their fridge freezers. They requested permission to 
examine the fridge in a laboratory which was granted by the Metropolitan police 
Service. 

7.4 Bureau Veritas offered the use of its laboratory facility and with the agreement of all 
parties, an examination by Whirlpool was carried out on 30 June 2017. 

8 Examination by Whirlpool30 June 2017 
(BV Laboratory - SGDay) 

8.1 The fridge freezer and other seized evidence from the vicinity were examined at 
Verney Road for the benefit of Hotpoint and their Fire Investigator from Exponent in 
the USA. 

8.2 Those present were: 

• DS Sarah Wild, MPS Exhibits officer 
• WM Mark Walton, LFB 
• Nathan Mouw, Hotpoint USA 
• Lawrence Shentrup, Hotpoint USA 
• Francesco Cash, Hotpoint USA 
• Eric Sheran, Hotpoint USA 
• Trey Morrisson, Exponent 
• Chris Smith, BEIS 
• Ray Jeffries, BEIS 
• Tom Drew, BEIS 
• Sascha Grimm, Cooley (Lawyer representing Whirlpool) 
• Step hen Day, Bureau V eritas 

8.3 The examination was conducted by Whirlpool/ Exponent and observed by Stephen 
Day, WM Mark Walton and DS Sarah Wild. 

8.4 By the end of the day they had only looked at the fridge freezer, the fridge's door and 
the compressor. They were unable to stay on at that time but said they would like to 
return with a forensic electrical engineer to re-examine some fridge components and 
the debris in the other un-opened bags. 

8.5 One point of note: They became very interested in a short length of multi-stranded 
copper conductor approximately 4 cm in length which was embedded in the surviving 
molten remains of a wheel on the compressor support plate. They expressed a view 
that this could be evidence of a (unauthorised) DIY repair to the wiring around the 
compressor. 
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8.6 After the examination the evidence was again sealed and taken back to the 
Metropolitan Police store by DS Sarah Wild. 

9 Examination 12, 13 & 14 July 
(Scene- SGDay) 

9.1 At the request of GM Pugsley, I (SGDay) visited the flat of origin at Grenfell Tower 
along with members of the LFB Fire Investigation Unit, WM Kent and WM Walton on 
12, 13 and 14 July in order to examine other electrical items. Also present were Dan 
Matthews, Martin Crookes from Key Forensics, and a Police exhibits officer. A 
number of items were taken as evidence for subsequent examination in the laboratory. 

9.2 A joint examination of the samples subsequently took place at the Bureau Veritas Fire 
Investigation Laboratory on 24, 25 July and 31July. 

9.3 We were requested by the Police to use red PE asbestos sacks for small debris of no 
significance to our investigation. The electrical items were then divided into two 
streams: 

9.4 Electrical items which were clearly not involved in the ignition of the fire e.g. 
completely undamaged or unplugged, electrical items. These were placed in the 
empty bath. 

9.5 Electrical items or wiring found in the kitchen e.g. other kitchen appliances and in 
other rooms in the flat which might have been switched on at the time of the fire. 

9.6 These items are listed under the laboratory examinations listed in sections 10 and 13 in 
this report. 

9.7 Whilst at the scene, the circuits on the consumer unit were noted and it was confirmed 
that the RCBO protecting the kitchen ring main had tripped. The remainder of the 
circuits had not tripped. 

9.8 The conductors supplying the kitchen ring main were traced. This had been 
installed in mini trunking along the wall just above the worktop. This supplied a 
double socket near the back of the microwave; a double socket near the washing 
machine which also had an additional spur from the double socket down to a single 
socket below; a single socket which formed half of a double outlet which 
incorporated the cooker supply. i.e. six kitchen sockets in total. 

9.9 The wiring in the ring main was in good condition. All terminal screw connections 
were secure. It was wired in 2.5mm2 twin and earth cable. 

9.10 The cooker circuit was wired in 6mm2 twin and earth cable. This was fed at higher 
level than the main ring into a control box fitted with an isolation switch above and 
to the left of the supply point forming one half of the previously mentioned 
"double" socket. The cooker was hard wired into the socket at this point and the 
terminals were tightly screwed in. 
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10 Examination 24, 25 & 31 July 2017 
(Laboratory- BM Jolliffe) 

10.1 Sample MJD33 in Metropolitan Police evidence bag with the unique number 
MPSE52795579 was an extension lead (appendix 1, photograph 169). The extension 
lead was a plastic moulded un-fused four-gang extension with a flex that had no 
plug present (appendix 1, photograph 170). The total length of the flex was 164cm 
from the plastic body of the extension to the terminated ends of the flex conductors. 
The ends had been terminated by mechanical damage. The flex contained two 
distinct areas of fire damage. There was an area in the middle of the flex, 76cm from 
the body of the extension, which had 13cm of conductors denuded of insulation and 
14cm next to that exhibiting charring (appendix 1, photograph 172). The exposed 
copper conductors in the middle fire damaged section were still malleable and 
strong. The next 56cm of the flex was not fire damaged but the final6.5cm of the flex, 
up to the terminated ends, was fire damaged (appendix 1, photograph 173). No 
arcing damage was observed on any of the exposed areas of conductors. The earth 
conductor contained 40 individual strands with a diameter of 0.18mm each. The live 
conductor contained 40 individual strands with a diameter of 0.18mm each. The re
solidified area of fire damaged plastic on the body of the extension lead was 
superficial (appendix 1, photograph 171). The plastic body had a mould containing 
the rating and relevant standard information relating to the plug; 13A, 250V, 
BS1363/A. 

10.2 Sample MJD34 in Metropolitan Police evidence bag with the unique number 
MPSD44783914 contained the remnants of a plug (appendix 1, photograph 174). This 
was thought to be the plug associated with the medium sized refrigerator (sample 
MJD/38) from the scene (refer to paragraph 2.8 and appendix 1, photograph 40). The 
three pins (live, neutral and earth) were present in the sample and were dirty 
suggesting that they had not been plugged in at the time of the fire (appendix 1, 
photograph 175-177). The neutral pin had short damaged strands that were not long 
enough to count. The live pin had slightly longer strands that were very friable. 
These were counted both using the fragmented friable strands and also counted 
under the microscope inside the crimped connection at the top of the pin. The live 
pin was found to contain from 18 to 22 strands during different counts. The diameter 
of the individual strands was found to be 0.17mm (appendix 1, photograph 176). The 
earth pin only contained some strands in the crimped connection. The fuse that was 
attached to the live pin was examined via x-ray digital photography and found to be 
intact (appendix 2, photographs 5-6), and estimated to be rated as SA or greater (via 
direct comparison with x-ray photographs of known fuses). 

10.3 Sample MJD35 with the Metropolitan Police evidence label with the unique number 
MPSZ012381871 was the small refrigerator from the kitchen (appendix 1, 
photographs 178-179). The general damage pattern suggested directional burning 
from the right-hand side (as viewed from the front, appendix 1, photographs 180-
182). The foam insulation in the rear of the refrigerator was directionally damaged in 
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a manner consistent with the general damage on the casing. The insulation at the 
front was partially damaged (appendix 1, photograph 183) and had sealed the door 
closed. Opening the door revealed far less damage inside. The rubber feet were still 
present on the compressor inside the rear of the small refrigerator and there was a 
significant amount of plastic remaining around the relay casing (appendix 1, 
photograph 184). The conductors in the rear were fire damaged and some were 
friable, although they appeared to be more friable towards the plug end of the flex 
rather than in next to the compressor. The plug was severely fire damaged 
(appendix 1, photograph 185-186) with no plastic remaining and the fuse rating no 
longer readable on the surface of the fuse. The fuse, which was of an unknown 
rating, was tested for electrical continuity using a digital multi-meter and found to 
be intact. The pins were very dirty and there was no indication that they had been 
plugged in at the time of the fire. No arcing damage was observed on the entire 
length of the flex. The underside of the refrigerator was undamaged (appendix 1, 
photograph 187), aside from a small burn on the right-hand side that was consistent 
with the previously mentioned directional burn pattern. The underside of the 
compressor and the relay also appeared undamaged from this perspective. 

10.4 Sample MJD/36 in Metropolitan Police evidence bag with the unique number 
MPSE52795578 was a plastic part of a fridge door, thought to be a door's trim. The 
width of the plastic trim was measured as 595mm, consistent with a full size 
refrigerator or fridge freezer. The piece of trim contained some partially fire 
damaged insulation foam. 

10.5 Sample MJD/38 with the Metropolitan Police evidence label with the unique number 
MPSZ012381870 was marked as a medium sized refrigerator (appendix 1, 
photograph 188-189). Further examination of this appliance caused it to be re
evaluated as a medium sized freezer due to it containing a defrost element and 
internal evaporator coils. The flex had snapped ends that were very friable 
(appendix 1, photograph 193). The live conductor in the flex contained 24 strands, 
with individual strands measured as 0.17mm in diameter. The compressor had paint 
on its lower half indicating that this had been attacked by the fire. The relay casing 
on the compressor was intact. The drip tray on the compressor (above the relay 
casing) was partially melted. The fan motor, found to the left-hand side of the 
compressor (as viewed from the front, appendix 1, photograph 194) had plastic 
casing material still covering its windings. The rotor was covered in burnt material. 
A junction box that was mounted to the left-hand side of the compressor contained 
undamaged terminals and connections (appendix 1, photograph 195). The 
conductors inside and even the external plastic moulding of the junction box were 
undamaged. The internal evaporator coils were manufactured from aluminium and 
showed some signs of melting with re-solidified aluminium observed in the base of 
the appliance consistent with this. A burn mark was observed through the bottom of 
the appliance that appeared to have been caused by burning materials falling from 
above (appendix 1, photograph 196). No food materials were observed in the bottom 
of the medium sized freezer and the plug associated with the freezer (see paragraph 
2.8) was not plugged in at the time of the scene examination (it had dirty plug pins) 
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and there was no indication of electrical activity or arcing damage on the remainder 
of the flex. The width at the bottom of the medium sized freezer was 595mm. The 
fire damaged remains of a PCB were also discovered in the bottom of the freezer, 
however, no useful information could be gleaned from it. 

10.6 Sample MJD/39 with the Metropolitan Police evidence label with the unique number 
MPSZ012381861 was a white oven with four ringed hob on top (appendix 1, 
photograph 197-198). The lacquer on the surface of the oven was largely intact 
(appendix 1, photograph 199-202). The control knobs were all severely fire damaged 
with only a half of the knob that operated the grill remaining. This damage was 
entirely consistent with fire attack. There were no foodstuffs inside the oven I grill 
compartment (appendix 1, photograph 203). The bottom compartment contained 
some cooking pans and trays, a single electric hob and a polythene bag with a box 
inside it that was full of rotting vegetable matter (appendix 1, photograph 204). The 
box was marked as 'Mint Molases Tobacco' (appendix 1, photograph 205). There was 
no evidence of fire travel from inside of this appliance to the outside and no 
evidence of anything having burned on the surface of the hob. 

10.7 Sample MJD/40 with the Metropolitan Police evidence label with the unique number 
MPSZ012381862 was a washing machine (appendix 1, photograph 206-207). The 
damage pattern exhibited by the washing machine appeared to be directional from 
the right-hand side (appendix 1, photograph 208-211). The components in the 
underside of the washing machine, e.g. the pump and the motor, were encased in 
melted and re-solidified plastic (appendix 1, photograph 216). The moulded 
BS1363/A mains plug was undamaged and contained a 13A BS1362 cartridge fuse 
that was tested for electrical continuity using a digital multi-meter and found to be 
intact (appendix 1, photograph 214). The flex was 1.6m long and was fire damaged 
for the 61cm closest to the appliance, though no arcing damage was observed on the 
exposed conductors in this section. The 1m of the flex closest to the moulded plug 
was not fire damaged. The conductors in the wiring loom at the rear right-hand side 
of the washing machine (as viewed from the front) exhibited some charred 
insulation as well as many that were denuded of insulation. There were also two 
connectors that appeared to be from a PCB though none was attached (appendix 1, 
photograph 217). The connectors had no insulation remaining but did not exhibit 
any signs of excessive internal heating or arcing damage. There was a lot of re
solidified plastic in the rear of the washing machine and an undamaged hose in the 
rear-left corner. The internal damage observed in the washing machine was entirely 
consistent with the pattern of external fire damage attacking the washing machine 
from the right-hand side (as viewed from the front). 

10.8 Sample MJD/43 with the Metropolitan Police evidence label with the unique number 
MPSZ012381864 was an electric cooking device (appendix 1, photograph 218) that 
was referred to as 'possibly a paella pan' during the scene examination. The device 
was severely corroded and exhibited melting damage on its thin alloy rim which 
may have been part of an attachment for a lid (appendix 1, photograph 220). The 
conductors in the flex associated with this item were denuded of insulation. The 
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plug on the flex had been fire damaged with only some of the plastic remaining 
(appendix 1, photograph 221), specifically on the live pin and the fuse. An x-ray 
digital photograph of the fuse indicated that it was intact (appendix 2, photograph 7-
8). This was consistent with the physical evidence suggesting that the pins were not 
plugged in at the time of the fire (i.e. they were not clean or attached to any 
damaged socket receivers). The terminals attaching the flex to the appliance, though 
fire damaged, did not exhibit any signs of heating or abnormal electrical activity. 

10.9 Sample MJD/S6 in Metropolitan Police evidence bag with the unique number 
MPSES279SS70 was a toaster and associated conductors (appendix 1, photograph 
223-224). The plastic submitted with the metal body of the toaster was the drip tray, 
which appeared to have been partially protected by being underneath the toaster. 
The fuse that was submitted in the toaster sample was found to be intact (via 
electrical continuity testing and x-ray digital photography), and was most probably 
rated at SA or greater (appendix 2, photograph 9). The conductors in the toaster's 
flex were more friable closer to the plug end of the flex and conversely malleable and 
stronger at the toaster end of the flex, suggesting that the toaster was attacked by the 
fire. The toaster had a metal casing that was marked 'Breville'. The conductors inside 
the toaster appeared to be less fire damaged than those observed outside the toaster. 
This was again consistent with the toaster being attacked by the fire. The toaster's 
PCB was partially present as was the electromagnet for operating the toaster's 
handle however neither object appeared to be damaged significantly. The toaster 
handle's plastic had completely burned away (appendix 1, photograph 230). There 
was a second live pin in the toaster's evidence bag. The clip on the second live pin 
matched the fuse clip in the sandwich maker i.e. sample MJD/S7 (appendix 1, 
photograph 229). This clip was thought to have been placed in sample MJD/S6 
because they were sampled from the same area of the kitchen. There was also a 
socket plug pin receiver observed loose in the sample. 

10.10 Sample MJD/S7 in Metropolitan Police evidence bag with the unique number 
MPSES279SS72 was the sandwich maker (appendix 1, photograph 22S-226). The 
machining on the second live pin fuse clip found in MJD/S6 matched the machining 
on the fuse terminal clip in MJD/S7. This live pin fuse clip was re-evidenced as 
SLW /87 in Metropolitan Police evidence bag with the unique number 
MPSA2122036S. The sandwich maker was identified as a 'Wilko' sandwich toaster 
from its label (appendix 1, photograph 236). The damage on the body of the 
sandwich toaster was identified as consistent with a fire attacking this item. This was 
based upon the remaining plastic on the body of the item and the undamaged 
conductors that were visible inside its casing. The damage was also progressively 
worse towards the plug. The plug had been completely destroyed in the fire 
(appendix 1, photograph 227) leaving only the pins and the fuse. A digital x-ray 
photograph of the fuse demonstrated that it was intact and had a rating of SA or 
greater (appendix 2, photograph 10). 

10.11 Sample MJD/S9 with the Metropolitan Police evidence label with the unique number 
MPSZ012381846 was the microwave (appendix 1, photograph 237). The microwave 
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oven had been severely fire damaged (appendix 1, photograph 238). None of the 
controls remained, none of the surface plastic remained on the front. The underside 
of the microwave oven was less damaged (appendix 1, photograph 242) with the 
two rubber feet at the front being severely melted and the two rubber feet at the rear 
not fire damaged at all (appendix 1, photograph 245-248). The glass plate inside the 
microwave's cooking compartment was intact (appendix 1, photograph 243) with 
the plastic supports and the rotor mount in the centre also intact and in good 
condition (appendix 1, photograph 244). The flex associated with the microwave was 
approximately 95cm long (appendix 1, photograph 249). The 18cm of the flex closest 
to the microwave was denuded of insulation. The next 3.5cm was fire damaged. The 
flex was then undamaged until approximately 50cm from the body of the microwave 
oven. The next 20cm of the flex was partially fire damaged with the remaining 
insulation melted and flattened. There was then another lOcm of undamaged flex 
insulation and finally the last 15cm to the microwave's plug was fire damaged and 
denuded of insulation. None of the exposed areas of conductors exhibited any 
indications of electrical damage. The moulded mains plug was severely but 
externally fire damaged and appears to have been plugged in at the time of the fire 
as the pins and the plug face were clean and undamaged. The 13A fuse in the plug 
was tested for electrical continuity using a digital multi-meter and found to be intact. 
The microwave casing was removed (appendix 1, photograph 251), showing that 
lacquer remained on the inside surface at the rear and the bottom corner edges. This 
was consistent with the damage observed on the feet and the suspected fire attack 
pattern (i.e. coming from the second bedroom). The damage pattern in the control 
compartment (appendix 1, photograph 250) was more severe at the front with some 
plastic re-solidified and remaining in greater quantities towards the rear and bottom 
of the microwave. The magnetron, transformer, fan motor and capacitor (appendix 
1, photograph 252-254) all exhibited damage that was consistent with a fire attacking 
the microwave externally. The PCB at the front of the microwave's control 
compartment was severely fire damaged, though this damage appeared to be 
generic, without any particular locus and definitely not consistent with the origin of 
a fire. All the physical damage was entirely consistent with a secondary fire 
attacking the microwave from the second bedroom. The end cap on the microwave 
oven's internal fuse came loose while removing the fuse to test it for electrical 
continuity (appendix 1, photograph 255). The end of the fuse was taped over and the 
fuse subsequently examined using x-ray digital photography (appendix 2, 
photograph 11). The fuse wire appeared to have ruptured although it was not clear if 
this had been caused by thermal exposure or an electrical event. The fuse was 
examined and found to be a lOA 250V rated 314 series cartridge fuse. The capacitor 
inside the microwave was removed (appendix 1, photograph 257-258) for x-ray 
digital photography to ascertain as much information as was possible with regards 
to its internal condition. The digital x-ray photograph of the capacitor showed that 
the contents appeared to be of an evenly distributed density with the only observed 
damage being on the casing, which was damage caused during its removal 
(appendix 2, photograph 21-22). 
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10.12 Sample MJD/60 in Metropolitan Police evidence bag with the unique number 
MPSE52795569 was the kettle and associated parts (appendix 1, photograph 259-
260). The plug was externally fire damaged, predominantly on its rear and appears 
to have been plugged in at the time of the fire as the face and pins were undamaged 
and clean. The plug contained a 13A BS1362 fuse that was found to be intact. The 
kettle had a metal body with a plastic base. It most probably had a plastic spout, but 
this had burned away in the fire. The plastic underneath the kettle was fire damaged 
and partially melted (appendix 1, photograph 263) although it had a protected label 
on the underside that read: MATSUI M17KSS09, 230-240v -50Hz, 2000-2200W, Made 
in China, 946 S/N 020321 (appendix 1, photograph 264). The conductors inside the 
base of the kettle had been relatively well protected and still had insulation on them 
though this appeared to be heat resistant insulation (appendix 1, photograph 265). 
The flex associated with the plug was approximately 60cm long and had two 
sections that were denuded of insulation at either end and 15cm on partially fire 
damaged insulation in the middle (from 20cm to 35cm, kettle at Ocm). 

10.13 Sample MJD23 in Metropolitan Police evidence bag with the unique number 
MPSD44783915 was the remains of a laptop computer taken from the 2nd bedroom 
(appendix 1, photograph 266-267). The laptop appeared to be an Apple MacBook® 
Air 13". This was identified from the ports present that were Thunderbolt®, USB and 
SD Card reader on the right-hand side, as well as the tapered design from the rear 
hinge forward. The damage on the left-hand side of the laptop was extensive with 
50% of the aluminium case destroyed by the fire (appendix 1, photograph 268). The 
keyboard frame was still present though badly fire damaged. There were two 
lithium battery cells inside (appendix 1, photograph 269) though 'Apple' 
information suggested there should be four 7.3V 7200mAh cells present. No mains 
supply flex was present in this sample, however, it could have become unattached as 
it would have been attached to the most damaged side. The very strong directional 
fire damage strongly suggests that this appliance was attacked by the fire. 

10.14 Sample MJD25 in Metropolitan Police evidence bag with the unique number 
MPSC38388895 (appendix 1, photograph 270) and contained a mobile phone, a pair 
of battery cells and one unidentified electrical item (appendix 1, photograph 271). 
The mobile phone glass was smashed and the lithium battery had popped out of the 
rear. The mobile phone had a lightening® charging port on its underside that 
suggested it was an apple iPhone®(appendix 1, photograph 273). The pair of battery 
cells that were present in the sample were consistent with those that are often found 
in laptop PCs (appendix 1, on right-hand side of photograph 272). Neither cell 
showed signs of rupture despite the corrosion and fire damage they had sustained. 
The unknown electrical item comprised an inflated and ruptured lithium battery cell 
on a PCB. Although there was evidence of fire damage, the small part of the PCB (on 
the end of this item) contained undamaged yellow plastic (appendix 1, centre of 
photograph 272). It would appear that this item was most probably attacked by the 
fire. 
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10.15 Sample MJD26 with Metropolitan Police evidence label with the unique number 
MPSZ012381858 (appendix 1, photograph 274) and the uniquely numbered cable tie 
MPSS01500350 was labelled as containing; a believed TV monitor, a hairdryer, 
wiring and other electrical items (appendix 1, photograph 275). 

10.15.1 The large circular mass of wiring was believed to have been stored as it was made 
up of different odd cables, e.g. SCART, Phono- HiFi, telephone, etc (appendix 1, 
photograph 276). The insulation on the cables was all melted together and none of it 
appeared to have been plugged in. 

10.15.2 The remains of two lithium battery cells were observed in this sample bag (appendix 
1, photograph 277). The cells were consistent with the lithium battery cells that were 
observed in the Apple Macbook Air identified in paragraph 7.13 (sample MJD/23). 

10.15.3 There were several uniformly damaged conductors and cables observed loose in this 
sample. These were entirely consistent with being in a room that had reached a 
flashover stage of fire development. 

10.15.4 A PCB was observed on some melted plastic. The plastic was covering capacitors 
and resistors mounted on the board and had protected them from the fire. The 
conductors associated with the PCB and plastic were unwound and found to be 
friable. The mass was x-rayed and found to be umemarkable (appendix 2, 
photograph 12). 

10.15.5 A twisted flex comprising 3 multi-stranded conductors that were attached to 
terminals was not formally identified but it was considered to possibly be old 
(appendix 1, photograph 278). 

10.15.6 A small PCB and components from a (possible) power adapter were not formally 
identified (appendix 1, photograph 279). The transformer was cleaned and both its 
windings and core had a copper colour indicating that it had not heated internally. 

10.15.7 The remains of an old travel iron were in the sample. It was severely fire damaged 
(appendix 1, photograph 280). 

10.15.8 An Apple MagSafe charging adapter (thought to be 2nd generation) was severely fire 
damaged (appendix 1, photograph 281). The damage appeared to be external fire 
damage with no sign of failure, e.g. the large capacitor was still present and intact 
despite having been a room that appeared to have undergone flash over. 

10.15.9 A hard drive (spinning type) was removed from the sample bag (appendix 1, 
photograph 282-284). It was severely fire damaged but had a few identifiable marks 
on the inside arm and was therefore considered to be attacked by the fire. 

10.15.10 The remains of a hairdryer were removed from the sample bag and found to be 
severely fire damaged (appendix 1, photograph 285-286). There was no flex 
associated with the item and all of its plastic body appeared to have been destroyed 
by the fire. The internal separator was present and in a reasonably solid condition 
suggesting that this was external fire damage. 

Bureau Veritas Fire Science 

15164/v1.2/BMJ page 26 of 37 Fl Report (Version 1.5) 

MET00007996_0026 



LFB/Fire Investigation Team- Dowgate 

Scene & Laboratory Examination- Flat 16, Grenfell Tower, Royal Borough of Kensington & Chelsea. 

10.15.11 A single lithium battery was observed in the sample (appendix 1, photograph 287). 
This item was fire damaged but had not ruptured. 

10.15.12 A fire damaged iPad charging adapter was identified from the shape of its PCB 
which had a standard iPhone USE-lightening cable attached to it (appendix 1, 
photograph 288). 

10.15.13 The severely fire damaged remains of a plug with a pin, a fuse and a toroid coil were 
observed in the debris (appendix 1, photograph 289-290). This was possibly another 
charging adapter. A digital x-ray photograph of the fuse revealed it was intact 
(appendix 2, photograph 16). 

10.15.14 3 other fuses, on live pin clips, were found in the debris from sample MJD/26 
(appendix 1, photograph 292). They were all found to be intact via x-ray digital 
photography (appendix 2, photograph 17-19). 

10.15.15 The miscellaneous conductors that were examined in the debris (appendix 1, 
photograph 291) were all fire damaged, denuded on their insulation and free from 
arcing damage and other signs of abnormal electrical activity. 

10.16 Sample MJD27 in Metropolitan Police evidence bag with the unique number 
MPSC38388897 was labelled as containing miscellaneous electrical items (appendix 
1, photograph 293). These items were subsequently identified as an optical drive i.e. 
a DVD or CD drive (appendix 1, photograph 294). The severely fire damaged pieces 
of the optical drive were the frame for the case, door flap, motor and the mount for 
the laser reader. Some conductors were partially present, that were fire damaged 
and denuded of insulation, but they exhibited no signs of arcing damage. 

10.17 Sample MJD/28 in Metropolitan Police evidence bag with the unique number 
MPSE52795580 was listed as containing a plug, a keyboard in rubble, keys, batteries 
and wires (appendix 1, photograph 295). 

10.17.1 Two pairs of battery cells observed in sample MJD/28 (appendix 1, photograph 296) 
were consistent in size and shape with the pair of battery cells observed in sample 
MJD/25. None of the cells showed signs of rupture despite the corrosion and fire 
damage they had sustained. 

10.17.2 A capacitor was observed in sample MJD/28, but it could not be associated with any 
other object. It was covered in carbonaceous fire debris consistent with being in such 
a fire damaged room (i.e. flashover) but it had not ruptured (appendix 1, photograph 
296). 

10.17.3 A transformer that was removed from sample MJD/28 was fire damaged. It had no 
obvious connections and was not associated with any particular item. However, the 
fire damage it exhibited appeared to be entirely external. 

10.17.4 The remains of a calculator were observed in the fire debris (appendix 1, photograph 
297). This was severely fire damaged with only the frame of the keyboard remaining. 

10.17.5 A fire damaged kindle reader was identified in the sample bag from the obvious 
branding that was written on it (appendix 1, photograph 298). 

Bureau Veritas Fire Science 

15164/v1.2/BMJ page 27 of 37 Fl Report (Version 1.5) 

MET00007996_0027 



LFB/Fire Investigation Team- Dowgate 

Scene & Laboratory Examination- Flat 16, Grenfell Tower, Royal Borough of Kensington & Chelsea. 

10.17.6 The burnt remains of a plug, which consisted of a live pin and its associated fuse, 
were thought to have been part of a charging adapter (appendix 1, photograph 299-
300). The fuse and the live pin were examined via digital x-ray photography and 
found to be intact (appendix 2, photograph 20). 

10.17.7 Also present in the sample were the remains of a book, a set of keys, some fabric and 
a cosmetics cylinder (thought to be a lipstick case). 

10.17.8 Some conductors in sample MJD/28 were thought to possibly be the length of flex 
associated with the charging adapter (paragraph 7.17.6). It was fire damaged and 
denuded of insulation but no arcing damage was observed. 

10.17.9 A PCB in the sample was observed to be very fire damaged and incomplete. It was 
considered that it could possibly be associated with the charging adapter, however, 
this could not be confirmed. 

10.18 Sample MJD/37 with the Metropolitan Police evidence label with the unique number 
MPSZ012381872 contained the remains of a fluorescent light strip from the kitchen 
(appendix 1, photograph 304). The sample contained a partially melted diffuser that 
appeared to have fallen off relatively early on in the development of the fire 
(appendix 1, photograph 305). The metal body of the strip was measured as 1500mm 
x 58mm x 38mm. 

10.19 Sample MJD/49 with the Metropolitan Police evidence label with the unique number 
MPSZ012381867 (appendix 1, photograph 301) was the broken fluorescent tube and 
wiring taken from the living room (though the fluorescent strip was originally from 
the kitchen). 

10.19.1 The fluorescent tube was cracked approximately in half, as it was half as long as the 
strip( appendix 1, photograph 302). 

10.19.2 There was no starter or ballast observed in this sample or in sample MJD/37. 

10.19.3 The conductors in this sample were very friable and measured at just under 1m in 
length (appendix 1, photograph 303). They were reportedly recovered from the 
living room, did not appear to be associated with the fluorescent strip (i.e. 
inconsistent with conductors usually found in domestic lighting circuits) and had a 
series of metal clips suggesting they had been attached to a wall or to a ceiling. 

10.20 Sample MJD/31 with Metropolitan Police evidence label with the unique number 
MPSZ012381859 and the uniquely numbered cable tie MPSS01500359 was labelled as 
containing the believed parts of a TV monitor (appendix 1, photograph 306). 
Examination in the laboratory revealed this item to be a laptop computer that had 
melted onto a carpet tile (appendix 1, photograph 309). 

10.20.1 The laptop was closed with some parts in reasonable condition. The damage was 
consistent with a fire attacking the laptop. The underside had undamaged plastic in 
places. The battery cell was opened revealing intact and green coloured plastic 
(appendix 1, photograph 320), again consistent with the fire attacking this item. All 
six of the batteries for tis laptop were present. 
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10.20.2 The power adapter associated with this laptop (appendix 1, photograph 318) was 
partially fire damaged. It was positioned in the sample, next to the laptop, slightly 
below its edge. The mains supply plug pins did not appear to have been plugged in 
at the time of the fire as they were in the middle of the pile of debris containing the 
laptop and adapter. The fuse from the mains supply plug for the laptop (appendix 2, 
photograph 317) was examined via digital x-ray photography (appendix 1, 
photograph 14) and found to be intact (and had multiple beads on its fuse wire).The 
adapter's transformer had 2 small capacitors that were fire damaged but had not 
ejected their content or ruptured at all. Part of the flex associated with the power 
adapter was fire damaged but no arcing damage was observed on it. The laptop 
connector plug for the power adapter was not plugged in and had intact rubber on it 
(appendix 1, photograph 319). 

10.20.3 The other items (appendix 1, photograph 310-316) in the sample were all severely 
fire damaged and were identified as follows; 

• a large PCB, 
• a small rectangular PCB, 
• a small rectangular PCB with a rectangular hole, 
• a lithium battery cell that was swollen but had not ejected any content, 
• a metal strip with part of a PCB's resin board attached, 
• a fuse and live pin, examined via digital x-ray photography and found to be 

intact (appendix 2, photograph 13), 
• a size C battery that was fire damaged but had not ejected its content. 

10.21 Sample MJD/29 in Metropolitan Police evidence bag with the unique number 
MPSD44783920 was labelled as containing possible electrical items (appendix 1, 
photograph 323). This appeared to be the remains of another laptop computer 
(appendix 1, photograph 324-325). 

10.21.1 A motherboard PCB was observed with some plastic material attached. It had a 
uniform damage pattern and the PCB retained some rigidity and many micro
components. There was no evidence of localised heating on the PCB. There were 
USB ports still attached to the motherboard. 

10.21.2 The metal frame of the keyboard was badly melted. 

10.21.3 The remains of the CD or DVD disc drive contained some carbonised plastic. 

10.21.4 A small rectangular PCB was observed that was fire damaged but did not exhibit 
any signs of localised heating. 

10.21.5 A port that was considered to possibly be for an HDMI connection (or maybe SATA) 
was observed loose in the debris. 

10.21.6 There was no evidence of battery cells for this laptop, however, six cells were 
observed in samples MJD/25 (two pairs) and MJD/28 (one pair) which could be 
consistent with this. 
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10.22 Sample MJD/30 in Metropolitan Police evidence bag with the unique number 
MPSD44783897 was labelled as containing two mobile phones (appendix 1, 
photograph 326). Both the items in the sample were severely fire damaged. One was 
identified as an early apple iPod touch (32Gb) with an obsolete apple charging port 
(appendix 1, photograph 329). The other suspected phone was the top part of the 
iPod' s metal casing. The debris did contain a separate larger PCB that had lost its 
rigidity due to general fire damage but did not display any signs of localised 
damage. The contents of this sample had all been attacked by the fire. 

10.23 Sample MJD/32 with Metropolitan Police evidence label with the unique number 
MPSZ012381860 and the uniquely numbered cable tie MPSS01500351 was labelled as 
containing 'wiring and miscellaneous' (appendix 1, photograph 331-332). This was 
material sampled from bedroom 2. 

10.23.1 There was a VHF/UHF antenna (appendix 1, photograph 334) and a plastic panel 
(appendix 1, photograph 337) that appeared to be a controller; though its purpose 
was not identified. Both of these had been superficially damaged exhibiting slight 
heat damage and melting. The PCB inside the controller was in good condition 
(appendix 1, photograph 338). It was reported that these items had been found 
underneath some other material that was protecting them. 

10.23.2 A ceiling light fitting was badly fire damaged with approximately 25cm of fire 
damaged conductors associated with it. The conductors were denuded of insulation 
but did not exhibit any signs of abnormal electrical activity. 

10.23.3 A small fire damaged aerosol canister was observed in the bag's debris (appendix 1, 
photograph 340). All that remained was its metal body, there was no top, no 
markings and no contents. 

10.23.4 The mass of cables and wires in the sample (appendix 1, photograph 339) were 
sorted and found to be a large undamaged Ethernet cable (appendix 1, photograph 
342), a small undamaged Ethernet cable (appendix 1, photograph 341), an 
undamaged European two pin mains power plug (appendix 1, photograph 344) and 
an undamaged phono to audio jack cable (appendix 1, photograph 343). 

10.23.5 The remains of a small and very fire damaged speaker were observed in the sample 
(appendix 1, photograph 348). 

10.23.6 A steel box in the sample was identified as a switch. It was severely fire damaged 
with obvious contact heads inside (appendix 1, photograph 345-347). The contact 
heads were cleaned showing a bead on one head and reciprocal pitting on the other. 
This electrical damage was not abnormal for the inside of a switch and could 
therefore be consistent with historical damage. The conductors inside the box were 
friable. The box also had screws inside it, suggesting that it may have been mounted 
on the wall prior to the fire. The damage on the box and the conductors inside it 
certainly suggest that the box had been exposed to the full effects of flashover in the 
compartment from which they were taken. The design of the steel box did not 
appear modern, which was also consistent with the extent of electrical wear on the 
contact heads. 
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10.23.7 A fire damaged piece of plastic in the sample bag had a selector dial within it 
(appendix 1, photograph 349-350). Its former purpose was unknown. The item 
appeared to have been attacked by the fire. 

10.23.8 A fused conductor in the bag of debris was examined under a microscope and 
determined to exhibit melting damage. The damage was observed to be slight but 
consistent along its surface with evidence of small drips, fusing and erosion. This 
damage was not consistent with arcing damage (appendix 1, photograph 351). 

10.23.9 The other conductors that were examined in sample bag MJD/32 did not exhibit any 
signs of arcing or melting damage. 

10.24 Sample MJD/48 with Metropolitan Police evidence label with the unique number 
MPSZ012381866 (appendix 1, photograph 353) and the uniquely numbered cable tie 
MPSS01500356 (appendix 1, photograph 352) contained a ceiling light fitting from 
the living room (appendix 1, photograph 354). It was reportedly from the area of the 
ceiling closest to the wall adjoining bedroom 2. The light fitting was an arrangement 
of six orbs containing bulbs on two curling steel tubes. The conductors in the base of 
the light fitting did not exhibit any indications of arcing or melting damage 
(appendix 1, photograph 355). The bulbs all appeared to be intact. A single terminal 
that fell out of the light fitting did not have any signs on it of melting, arcing damage 
or heating effects on its conductors or inside the terminal (see photograph 
DSC_5489). 

10.25 Sample MJD/54 in Metropolitan Police evidence bag with the unique number 
MPSE52795574 was labelled as fridge parts (appendix 1, photograph 357). The 
sample bag was opened and found to contain three pieces of aluminium that were 
recognised as parts of the window frame from the kitchen and living room area of 
the flat. There were also three pieces of plastic from the fridge drawer covers, these 
were recognised from the initial scene examination on 14 June 2017 (appendix 1, 
photograph 358). The drawer covers had been removed to access and remove all 
foodstuffs from the fridge freezer prior to its removal from the scene as evidence. 
The bag also contained one piece of fridge door plastic with the corner of the door 
seal still attached. There were no electrical items in this sample bag. 

10.26 Sample MJD/63 in Metropolitan Police evidence bag with the unique number 
MPSD44783917 was labelled as wiring from ceiling near kitchen window (appendix 
1, photograph 359). There were several strands present in the sample representing 
four distinct multi-stranded conductors with some insulation remaining at one end 
and four terminals remaining at the other (appendix 1, photograph 360). The 
conductors otherwise were denuded of insulation. Two small individual strands of 
the conductors appeared to be fused (appendix 1, photograph 362-363). These were 
inspected under a microscope and subsequently separated (unzipped) to 
demonstrate that they were in fact adhered to each other by a thin deposit of debris. 
No arcing damage or melting was observed on any of these conductors. There was 
no sign of electrical damage on the terminals. 
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10.27 Sample MJD/6S in Metropolitan Police evidence bag with the unique number 
MPSD44783912 was labelled as socket inside door of middle bedroom, i.e. bedroom 
2 (appendix 1, photograph 364-36S). This socket was reportedly on the other side of 
the wall from the far less damaged socket that was in the hallway outside of 
bedroom2. 

10.27.1 The conductors in the socket appeared to be twelve sets of multi-stranded 
conductors, suggested that there were three sets each for the ring main entering and 
leaving the socket plus three sets each for a spur entering and leaving the socket. 
This appeared to be a reasonable proposition as the dwelling had other examples of 
spurs extending the ring main throughout. One of the terminals in the socket 
exhibited severe melting damage (appendix 1, photograph 366). This terminal was 
found to be a lower melting point alloy. 

10.27.2 The little busbars that were observed in this sample had terminals that were in better 
condition despite being also constructed from a lower melting point alloy. This 
indicates that they were either from a different socket in a slightly different position 
that had not been heated to the same extent, or that they had fallen out of the socket 
before the fire melted the other terminal. 

10.28 Sample MJD/66 in Metropolitan Police evidence bag with the unique number 
MPSD44783911 was labelled as wiring from socket near window in the middle 
bedroom, i.e. bedroom 2 (appendix 1, photograph 368). A socket receiver was 
observed to still be on a mains live pin. The mains live pin had a fuse attached, 
although the fuse was concealed in fire damaged debris (appendix 1, photograph 
369). The fuse was examined via x-ray digital photography and found to be intact. 
The terminals with conductors attached that were in the sample did not exhibit any 
signs of melting or arcing damage (appendix 1, photograph 370). The terminal 
screws and conductors were neither loose nor welded together. 

11 Discussion 24, 25 & 31 July 2017 

(Laboratory- BM Jolliffe) 

11.1 Determination of ratings for unidentified BS1362 type cartridge fuses in this report 
have been limited to visual comparisons with other known BS1362 fuses via x-ray 
digital photography. Although the other known fuses represented have included 3A, 
SA, 7 A, lOA and 13A fuses it is really not possible to conclusively determine the 
exact ratings via x-ray. However, convention (since harmonisation in 1973) has led 
toward a distinction between appliances of 700W or less being protected with a 3A 
fuse and those above 700W being protected with a 13A fuse. The 3A fuse was so 
noticeably different in the x-ray comparisons that it could be identified, all others 
though quite possibly 13A fuses in reality, are therefore referred to as SA or greater. 

11.2 The remnants of the plug as examined in paragraph 7.2 (MJD/34) were not in a good 
enough condition to ascertain the exact number of strands in each conductor, 
however, the count was found to be at least 18 but possibly 22 or more. The 24 
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strands counted on the flex associated with the medium sized refrigerator in 
paragraph 10.5 (MJD/38) although more numerous were complete, and measured 
0.17mm in diameter, consistent with the strands in MJD/34. A visual examination of 
the pins suggests that sample MJD/34 was the plug remnants associated with 
(MJD/38) the medium sized refrigerator. The unreliable strand-count of MJD/34 
never exceeded the total of 24 observed on the flex associated with the refrigerator, 
so although not the same, on balance, the visual examination of the pins, the 
diameter of the individual strands and the damaged plug remnants having a strand
count very close to, but not in excess of, the flex on the medium sized refrigerator 
does suggest that they were the items associated with each other that separated 
during the initial scene examination on 14 June 2017. 

11.3 The directional damage pattern exhibited by the washing machine (MJD/40) being 
from the right-hand side was consistent with the known second phase of fire 
development in the flat after the fire re-entered from outside the building through 
bedroom 2. This was also consistent with the damage that was observed on the 
knobs on the white oven (MJD/39) where the knob farthest to the left-hand side was 
the least damaged. 

11.4 The rupture exhibited by the microwave oven's internal fuse was examined and 
considered against previous recorded examples (JD Twibell and CC Christie, The 
forensic examination of fuses, Science & Justice 1995, 35: 141-149). The rupture was 
not entirely consistent with those demonstrated by Twibell & Christie (1995) for a 
large quick overcurrent, however, it was also not entirely consistent with ruptures 
caused by external thermal effects. Thermally induced ruptures require elevated 
surrounding temperatures of 700°C - 750 °C for periods of at least 20 minutes, or 
alternatively 800°C for 10 minutes (Twibell & Christie, 1995). It is important to note 
that the compartment in question, the kitchen in flat 16, did not attain a flash-over 
fire stage in its development. Also, microwave internal fuses can be caused to 
function when a capacitor discharges back through the system via a short circuit, as 
would be expected in a fire situation. As a side note, all fuses ultimately rupture due 
to heat with the noted difference being the rate at which that heat is applied to the 
fuse metal. In the capacitor situation we would not be seeing mains related short 
circuit, so a difference in appearance to that or an externally induced thermal 
rupture could be expected. 

11.5 It was thought that the items mentioned in 10.15.5, 10.15.6, 10.15.7 i.e. the twisted 
flex, small PCB and travel iron may have been originally one item. This was 
considered because the small PCB was as long as the travel iron was wide and heat 
resistant insulation in the travel iron appeared to be old, like the twisted flex. 

11.6 Although the melting damage in 10.27 may appear surprising in a socket that was 
mounted so close to the floor the compartment was thought to have reached 
flashover and the melting behaviour of lower melting point alloys is well 
documented. 

12 Examination 08 & 09 August 2017 
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(Laboratory- SG Day) 

12.1 The examination was conducted by representatives and appointees of Hotpoint. 

12.2 The Hotpoint representatives had received permission from the Police to examine 
the remainder of the exhibits taken from the flat on the day of the fire. 

12.3 The examination took place on 8 and 9 August at the Bureau Veritas laboratory. 

12.4 Those present were: 

• DS Sarah Wild, MPS Exhibits officer 
• Step hen Day, Bureau V eritas 
• WM Darren Woodhams, London Fire Brigade 
• WM Barry Kent, London Fire Brigade 
• Tom Drew, BEIS 
• Chris Smith, BEIS 
• Mannie Panessar BEIS 
• Patrick Murphy, Exponent 
• Trey Morrison, Exponent 
• Nathan Mouw, Hotpoint 
• Lawrence Shentrup, Hotpoint 
• K Perry, Hotpoint 
• Ray Jefferis, BEIS 
• Alex Coare MPS photographer 
• R. McDougal, MPS Exhibits Officer 

12.5 The fridge and compressor was re-examined by Exponent observed by Stephen Day 
and the representatives from LFB Fire Investigation Unit. 

12.6 The small piece of wire was removed from the molten remains of the wheel and was 
measured for the number of strands and strand diameter. 

12.7 One point of note was that two spade connectors, each attached to about 5 or 6cm of 
multi-stranded conductor were included in the smaller bag which contained the 
remains of the PTC and associated wiring. There was general consensus that these 
fitted the specification for the connections to the capacitor. 

12.8 Amongst the exhibits was a section of the vinyl flooring which had been recovered 
from the area in the kitchen immediately below the Hotpoint fridge. When the 
pieces were reassembled there was a very clear burn pattern matching exactly the 
footprint of the Hotpoint fridge. This burn pattern was at its most intense in the area 
immediately below the compressor. 

12.9 There was very little in the way of useful evidence any of the remaining bags. 

12.10 Exponent nonetheless separated catalogued every available conductor, 13A socket 
and busbar and extensively referred to the original scene photographs which they 
had been given permission to view but not to have copies. 

13 Examination 9 August 2017 
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(Laboratory- SG Day) 

13.1 The examination took place on 9 August at 17:30 and was led by SG Day. 

13.2 Those present were: 

• Stephen Day, 
• WM Barry Kent, 
• DS Sarah Wild, 
• Alex MPS photographer. 

13.3 MJD67: contained just one single length of multi-stranded conductor. No arcing 
damage. It was not deemed to be a viable ignition source. 

13.4 MJD 52: Described as miscellaneous wiring. Bag contained the following: 

13.4.1 Phone charger with mini usb connector. External fire attack 

13.4.2 Ray Ban sunglasses case. External fire attack. 

13.4.3 1x main PCB plus 2x auxiliary PCBs. External fire attack 

13.4.4 Small pieces of aluminium foil (probably not from the inside of a capacitor; more 
likely from cigarette wrapper). 

13.4.5 Double socket busbar. No electrical damage 

13.4.6 A bi-metallic strip no damage other than it would have originally been encased in an 
insulating housing but this was not present. 

13.4.7 A small torroidal copper coil. There was piece of beading obvious on one end. It 
was not possible to identify what component this came from but similar torroidal 
coils are sometimes found in dimmer switches. It was not possible to establish a 
connection between it and the cause of the fire. 

13.4.8 A pin, believed to be an earth pin from 3pin 13A plug. No damage. 

13.4.9 Assorted lengths of multi stranded copper conductors approximately 30 in total. 
One or two had cherry coloured surfaces. All were very friable. I concluded all had 
been in a fire. 

13.4.10 One spade terminal. No arcing damage was observed. 

13.5 The majority of this debris had originated from the charred remains found on the 
floor of the lounge area near the lampstand and the fish tank. There is no way of 
knowing where any of them came from originally though owing to the amount of 
firefighting water used. Anything found in this area could potentially have 
originated from any part of the flat. 

14 General Discussion 
(BM Jolliffe) 
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14.1 Subsequent review of the Thermal Image Camera (TIC) evidence captured by the 
initial fire-fighting crews (supplied by the LFB) was entirely consistent with the 
fridge freezer being the cause of the fire as described in discussion contained in 
paragraph 6.3. The TIC images clearly show a fire within and behind the fridge 
freezer when all other appliances are cooler by comparison. 

14.2 After extensive examination of all the electrical evidence that was removed from Flat 
16 of Grenfell Tower there was no suggestion that there was a viable alternative 
source of ignition. The only other questions within the fuse evidence were related to 
the microwave's internal fuse mentioned in paragraph 10.11 and 11.4. However, all 
the evidence suggests this was caused after the initial fire-fighting activities had 
occurred, and most likely during the second phase of fire development that was 
caused by the fire spread that returned from outside the building and via bedroom 2. 

14.3 The physical evidence that was collected, e.g. the floor tiles, very strongly supported 
the TIC image evidence and indicated that the initial fire had occurred in the 
Hotpoint FF175BP Fridge Freezer. The compressor assembly fitted neatly onto the 
indented groove on the floor tiles, indicating exactly where it had resided, and the 
directionality of the burn pattern suggested that the fire had initially been more 
severe to the left-hand side of the compressor (as viewed from the rear). The relay, 
klixon switch and PTC disc on the left-hand side of the compressor had all been 
attacked by the fire. 

14.4 Considering that the extensive fuel loading offered by the blown foam insulation in 
the rear of the fridge freezer should provide a relatively evenly distributed heat flux, 
it is therefore reasonable that another item must have caused the burning on this 
side (i.e. the left-hand side of the compressor) to be slightly more intense. 

14.5 The information to hand during this examination has suggested that this model of 
fridge freezer would be fitted with a P2 (now 52) capacitor to aid in the efficient 
running of the compressor. No capacitor was observed in or around the compressor 
assembly or the general area of the fridge freezer at the scene. Although fire events 
involving these type of capacitors are statistically low, the volume of appliances on 
the market means that there are many recorded instances of catastrophic failures and 
fires attributed to P2 capacitors. A plastic P2 capacitor can be entirely or almost 
entirely destroyed in an event such as this. In the absence of any identified ignition 
source, but on the balance of probabilities, this would appear to be the most likely 
cause of ignition in the underside of the Hotpoint FF175BP Fridge Freezer. 

14.6 Irrespective of the cause of the ignition, the lack of a metal back on the fridge freezer 
meant that the foam insulation was open and allowed to combust freely. The 
position of the fridge freezer in the corner adjacent to the window that was slightly 
open subsequently allowed the fire to travel from the foam insulation to the outside 
of the compartment. 

14.7 The subsequent damage observed on the many other appliances and areas of Flat 16 
was entirely consistent with fire spread both from the fridge freezer and the 
secondary phase of the fire once it re-entered Flat 16 via the window in bedroom 2. 
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15 Conclusion 
15.1 The fire in Flat 16, on the fourth floor of Grenfell Tower on the 14th of June 2017 

originated inside a Hotpoint FF175BP fridge freezer. The physical evidence strongly 
indicated that the fire started in the area of the compressor assembly, most likely to 
its left-hand side (as viewed from the rear of the appliance). 

15.2 The source of the ignition was thought, in the absence of other evidence, to most 
probably be the failure a P2 capacitor that Hotpoint confirmed ought to have been 
mounted in this area. 

15.3 The fire escaped the confines of the fridge freezer, which was positioned in the 
corner adjacent to a window that was ajar and from there managed to spread to the 
outside of the building. 

15.4 Subsequent damage observed in bedroom 2 and elsewhere in Flat 16 was largely 
caused by the external fire spread (from outside the building) re-entering Flat 16 
following initial fire-fighting activities. 
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