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Appendix 1 

Table of key parts of the relevant standards 

relating to firefighting lifts, and corresponding 

sections of the B& Y specification 
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BS 2655-1 : 1970 BS 5588-5: 1991 BS EN 81-72: 2003 BS 5588-5: 2004 Butler & Young 2004 
Specification 

Definition 4: Firemen's lift 2.10: Firefighting Lift -A lift 3.5: Firefighters Lift -A 3.12: Firefighting lift-
designated to have lift installed primarily lift with fire protection 
additional protection, with intended for passengers measures, including 
controls that enable it to use which has additional controls that enable it 
be used under the direct protection, controls and to be used under the 
control of the fire service signals which enable it to direct control of the 
in event of fire. be used under the direct fire service in fighting 

control of the fire service. a fire. 

Provision of FF 4.1: Firemen's lifts 3.6: Buildings over 15m. 7.1.1: Buildings over 
shafts may be required by 18m. 

the Fire Authority and 
their positioning is the 
subject of agreement 
between this 
Authority and the 
architect. 

General 7.2.4: Fire-fighting lift 
installations should 
conform to BS EN 81-
72 and to BS EN 81-1 
orBS EN 81-2 as 
appropriate for the 
particular type of lift. 

Environmental 5.1.2(a): 2A.06 - The lift is 
Electrical/electronic required to function 
landing control -function under the following 
in temperatures of conditions without 
between 0 to 65 degrees prejudicing the overall 
C for a period equal to performance -
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that required for the Temperature between 
structure. +5oC and +40oC 

5.1.2(b ): All other 
electrical components 
not in the fire protected 
lobby- function in 
temperatures of between 
0 to 40 degrees C. 

5.1.2(c): Correct 
functioning of the lift 
control shall be ensured 
in smoke filled wells 
and/or machine rooms 
for the period equal to 
that required for the 
structure. 

Service 5.2.2: Shall serve every 1.1.1-Serving -21 
floor of the building. floors, 21 openings 
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Lift car 4.2: The lift shall have 11.2(a): Dimensions 5.2.3: Size of the FF lift 7.2.7: The 1.1.1 - Capacity - 12 
an effective platform should comply with BS shall preferably be construction and person/900kg 
area not less than 5655. selected from ISO 4190- design of fire-fighting Car size - 1400mm 
1.45m2 or 15% ft2 1. At no time shall the lift cars, together with wide x 1450mm deep 
and be capable of size be less than 1 1 00 the installation of fire- x 2200 high clear 
carrying a load not mm wide by 1 400 mm fighting lifts, should approximately. 
less than 550kg or deep with a rated load of conform to BS EN 81- Door- single panel 
1200 lb. 630 kg. 72. side opening in 

The minimum clear patterned stainless 
4.3: The lift shall have entrance width to the car steel 900mm wide x 
power operated doors shall be 800 mm. 2000mm high 
giving a minimum 
clear opening width of 
0.80m or 2ft 9 in and 
arranged to remain 
open whilst the lift car 
is at a floor when 
under 'fire control' 
conditions. 

11.2(b): Frame and main 21.47 Lift Car: 
structure should be made Enclosure ... The car 
of materials of limited walls, ceiling and front 
combustibility. return panels plus the 

car and landing doors 
and architraves shall 
be fabricated in 16 
gauge, 316 grade 
patterned stainless 
steel ... 

Speed 4.4: The speed of the 11.2(c): Speed -it should 5.2.4: The firefighters lift 1.1.1-Speed-2.0 
lift shall be such that run its full travel in not shall reach the furthest mps. Travel - 62.75m. 
it will run its full travel more than 1 minute. floor from the fire service 
in not more than one access level within 60s, 
minute. see also 0.5 from after 

the closing of the lift 
doors. 
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Trap door 11.2(d): Emergency trap 5.4.1: An emergency 7.2.7: Fire-fighting lift 
door complying with 8.12 trap door shall be cars should be 
of BS 5655-1: 1986 should provided in the roof of provided with a means 
be provided. the car measuring a of external rescue of 

minimum of 0,5 m 0,7 trapped fire-fighters in 
m. the lift car. 
The emergency trap 
door shall conform to 
8.12 of EN 81-1:1998 
and EN 81-2:1998. 

Landing doors 

Signage 11.2(e): Should be clearly 7.2.7: Should be 
and conspicuously marked clearly and 
- firefighting lift: do not use conspicuously marked 
for goods or refuse. - firefighting lift: do not 

use for goods or 
refuse. 

Water 12.2(b ): Electrical 5.3.1: Electrical 7.2.8: To minimize the 
protection - lift equipment within the FF equipment within the FF effect of water 
well lift well located within 1 m lift well and on the car, penetration, electrical 

of any wall separating the located within 1,0 m of equipment within the 
lift well from a lift lobby any wall containing a fire-fighting lift well 
should be provided with landing door, shall be and on the car should 
enclosures - classified to protected from dripping be protected against 
IPX32. and splashing water or water in accordance 

provided with enclosures with BS EN 81-72. 
- classified to IPX3. 
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12.2(c): Electrical 5.3.2: Electrical 
equipment necessary for equipment located less 
the operation of the than 1 m above the lift pit 
firefighting lift should not floor shall be protected 
be installed within 1 m of to IP67. 
the bottom of the lift well. 

5.3.5: Means shall be 
provided to prevent the 
water level in the pit from 
reaching equipment 
which could create a 
malfunction of the 
firefighters lift. 

Machine room 13(a): Should be sited 5.7.1: Any compartment 
within the firefighting shaft. containing the lift 

machine and its 
associated equipment 
shall be provided with at 
least the same degree of 
fire protection as is given 
to the lift well. 

13(a)(1): Should be 
separated from the stair, 
lobby and lift well by fire 
resisting construction. 

13(a)(2): Should be 
located above the 
firefighting lift well and 
accessible by way of the 
firefighting stair. 

13(b): Should comply with 
BS 5655. 

13(c): Should be protected 
from the entrance of 
water. 
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Fire control 4.5.1: Switch in a box 14.2(a): Firefighting lift 5.8.1: A firefighters lift 8.1: Fire-fighting lift 2A.70- Firemans 
switch and marked 'fire control - switch should be switch shall be located in control systems Control 
system- adjacent to the lift positioned near the lift the lobby intended to be should conform to BS 
position and opening at fire control landing door and clearly used as the firefighters EN 81-72. A fire-
signage level. Position of marked. service access level. The fighting lift switch 

switch should make switch shall be located should be provided to 
clear which lift it within 2 m horizontally enable the fire service 
controls or a notice from the firefighters lift, to obtain immediate 
indicating which lift it at a height between 1,8 control of the fire-
controls. m and 2,1 m above floor fighting lift(s) in a fire-

level. lt shall be marked fighting shaft. 
with a firefighters lift Provision should be 
pictogram. made to control 

access to the fire-
fighting switch. If there 
are two or more lifts 
installed together, 
there should be clear 
indication as to which 
lift is the fire-fighting 
lift. 

Fire control 4.5.3: Should ensure 14.2: Should ensure: Should ensure: 8.2: Should ensure: Under firemans 
switch and the safety devices landing call buttons and 5.8.7: Phase 1- landing Phase 1 - landing control, car and 
system- remain operative, car control station - controls - rendered controls - rendered landing calls shall be 
function switch will bring the rendered inoperative. inoperative inoperative cancelled and 

firemen's lift car to the all lifts return to FSAL. all lifts return to FSAL all lifts return to FSAL rendered inoperative. 
fire control level sole control should then 5.8.8: Phase 2 - sole Phase 2 -sole control Lifts will travel to the 
without delay and be vested in the control should then be should then be vested ground floor, doors will 
with doors parked firefighting lift car control vested in the firefighters in the firefighters car open and remain 
open. station. car control panel control panel open. Car pushes 
All landing call points shall assume control. 
and control switches Registration of a car 
shall be rendered call and closure of the 
inoperative, sole doors shall only be by 
control vested in the sustained pressure on 
car control station. a lift car push. Lift 

doors shall only be 
opened at floor level 
by sustained pressure 
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on the door open push 
and if released before 
the doors fully open 
the doors shall close. 

Fire control 4.5.2: Only one fire 5.8.2: Operation of the 
switch and switch shall be firefighters lift switch 
system- key provided. The switch shall be by means of the 

shall be of a type emergency unlocking 
which does not triangle, as defined in 
require a key for annex B of EN 81-
operation e.g. a 1:1998 and EN 81-
switch with two press 2:1998. The operating 
buttons, or a tumbler positions of the switch 
switch marked "FIRE shall be bi-stable and 
CONTROL", "ON" clearly marked '1' and 
and "OFF". Where a '0'. In position '1' 
two button switch is Firefighters service is 
used the operated initiated. 
button shall remain 
depressed to indicate 
which button is in 
operation. 

Fire service 15.1 (a): Intercom- two 5.12.1: Intercom- two 8.4: A lift 2A.54 Lift Car: Hands 
communication way speech way speech communication Free Auto Dialling 
s system communication between communication between system conforming to System - provides for 

the FF lift car and both the FF lift car and both BS EN 81-72 should a hands free auto 
FSAL and FF lift machine FSAL and FF lift be provided as part of dialling system which 
room. machine room. the fire-fighting lift is capable of dialling a 
15.1 (c): Microphone and installation and should minimum of three 
speaker, not a telephone. be separate from the separate locations. 

fire service 2A.55 Car Intercom 
communications and CCTV Equipment 
system. provides for the 

existing intercom 
equipment to be 
dismantled, stored, re-
installed and 
commissioned by 
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RBKC contractor 
Eversafe. 

Power supply - 16.1: Both the primary and 5.1.6: The firefighters lift 
protection secondary sources of primary and secondary 

power to the firefighting electrical power supply 
shaft need to be cables shall be fire 
sufficiently protected protected and separated 
against fire and water from each other and 
damage and also to be other power supplies. 
separated from each 
other. 

Secondary 16.2(b ): Should be able to 5.9.2: The secondary 14.1(1): Should be 
power supply - maintain in operation the power supply shall be able to maintain in 
capacity FF lift, normal lighting sufficient to run the operation the FF lift, 

within the FF shaft, the firefighters lift at the normal lighting within 
communications system rated load and to satisfy the FF shaft, the 
etc. the time requirement communications 

referred to in 5.2.4. system etc. 

Secondary 16.2: Should operate 14.1: Should operate 
power supply - within 30s of the failure of within 30s of the 
timing the primary electrical failure of the primary 

supply. electrical supply. 
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Secondary 16.2(d)(1 ): Should be 14.2(a): Should be 
power supply - located in a protected located in a protected 
location shaft. shaft. 

Secondary 16.2(d)(2): Should be 5.9.1: The level of fire 14.2(b): Should be 
power supply - protected against fire for a protection shall be at protected against fire 
protection period not less than that least equal to that given for a period not less 

required for the structural to the lift well (see annex than that required for 
fire protection of the FF C). the structural fire 
shaft. protection of the FF 

shaft. 

8.3: The system 
design should be in 
accordance with BS 
EN 81-72. 
Changeover of 
electrical supplies 
should be in 
accordance with BS 
EN 81-72. 

Maintenance 17 .2(b ): Weekly operation 
of the FF lift switch. 

17.2(d): 6 monthly 
inspection of FF lift. 

17 .2(e ): Annual 
operational testing of FF 
lift controls. 
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Appendix 2 

MET00012525 

BRE Global Client Report 

Grenfell Tower Fire Investigation - On Site 

Investigation Interim Report, work to 31st 

January 2018 

Prepared for: Metropolitan Police Service 

Date: 9th March 2018 

Report Number: P1 09378-1012 Issue: 1 
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BRE Global Ltd 
Watford, Herts 
WD25 9XX 
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From outside the UK: 
T 
F 
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Metropolitan Police Service 
Peel Centre 
1 Peel Square 
Aerodrome Road 
London 
NW9 5JE 

Appendices Page 12 of 359 

www.bre.co . ~.>~k 

RH000000004_0013 
RHO00000004/13



Appendices to Report of Roger Howkins 1 Vertical Transportation Engineer 1 Lifts 1 Arup 1 Grenfell Tower Inquiry 1 September 2020 

Grenfell Tower Fire Investigation 

Prepared by 

Name Dr David Crowder Ciara Holland 

Report Number: P109378-1012 

Issue: 1 

Position Head of Fire Investigation and Expert 
Witness Services 

Senior Fire Investigation Consultant 

Date 09 March 2018 09 March 2018 

Signature 

Peer Reviewed by 

Name Martin Shipp 

Position Technical Development Director- Fire Safety 
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This report is made on behalf of BRE Global and may only be distributed in its entirety, without 
amendment, and with attribution to BRE Global Ltd to the extent permitted by the terll$ and conditions of 
the contract. Assessments relate only to the items tested/assessed. BRE Global has no responsibility or 
the design, materials, workmanship or performance of the product or items tested/assessed. This report 
does not constitute an approval, certification or endorsement of the product tested/assessed. 

BRE Global's liability in respect of this report and reliance thereupon shall be as per the terrl$ and 
conditions of contract with the client and BRE Global shall ha\B no liability to third parties to the e)d:ent 
permitted in law. 
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Grenfell Tower Fire Investigation 

b e 
Executive Summary 

Report Number: P109378-1012 

Issue: 1 

This is an interim report, subnitted at the request of the Metropolitan Police Ser\ice (MPS) to inform the 
Police-led investigation and other parties as to suggesed lines of inquiry to pursue based upon work 
carried out to date. 

This interim report is based on site investigation work at Grenfell Tower carried out between 14h June 
2017 and 31st January 2018 by BRE Global. 

Any new information or changes to current inforrration and/or assumptions may necessitate review or 
modification of the findings and/or conclusions of this report. 
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Grenfell Tower Fire Investigation 
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Grenfell Tower Fire Investigation 

1 lnt reduction 

Report Number: P109378-1012 

Issue: 1 

1 This is an interim report, subm itted at the request of the Metropolitan Police Ser\ice (MPS) to inform the 
Police-led investigation and other parties as to suggesed lines of inquiry to pursue based upon work 
carried out to date. 

2 This interim report is based on site inv estigation work at Grenfell Tower carried out between 14h June 
2017 and 31st January 2018 by BRE Global. 

3 Site inv estigation work is expected to continue into March 2018 and the findings detailed in this report 
may need to be updated in light of the findings of this urther work. 

4 On 14 th June 2017, a fire broke out in Grenell Tower, Grenfell Road, London, W11 1TG (the Tower). The 
fire spread extensively, resulting in 71 deaths, 74 confirmed hospitalisations due to injuries (admissions 
up until midday on 1 sth June 2017), and many more people being evacuated from their homes both in the 
Tower and the surrounding area. BRE Global Ltd (hereafter BRE) has been commissioned to prokle 
support to the Metropolitan Police Service (MPS) in relation to the investigation of the fire. 

5 MPS has giv en BRE the following overarching aims: 

5.1 To establish the circum 
as possible. 

stances surrounding all or as many ofthe deaths resulting from the fire 

5.2 To establish whether there hav e been any failings of duty of care owed to the victims of the fire 
(both fatalities and surviving residents). 

5.3 To prov ide expert witness support in relation to any criminal prosecution, public inquiry or 
inquests arising from the above. 

6 In order to address the abov e aims, it was agreed that BRE's programme of work is to address the 
following objectives: 

6.1 How the fire spread f ram the item or items first ignited to involve the fac;ade of Grenfell Tower. 

6.2 How the ex ternal envelope of Grenfell Tower performed in relation to: 

6.2.1 spread of fire and smoke and the deaths of the victims; 

6.2.2 cam pliance with Building Regulations [1]; 

6.2.3 cam pliance with the Regulatory Rebrm (Fire Safety) Order 2005 [2]; and 

6.2.4 any other fire saf ety related duty of care owed by duty holders to the vctims of the fire. 

6.3 How the general construction and fire precautions at Grenf ell Tower performed in relation to: 

6.3.1 spread of fire and smoke and the deaths of the victims; 

6.3.2 cam pliance with Building Regulations; 

6.3.3 cam pliance with the Regulatory Rebrm (Fire Safety) Order 2005; and 

Legally Privileged © BRE Global Ltd 2018 Page 4 of 73 
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c 
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6.3.4 any other fire saf ety related duty of care owed by duty holders to the \ictims of the fire. 

7 A program m e of work has been developed by BRE and agreed with MPS. lt is anticipated that the 
programme of work will need to evolve as findings from the programme of work are gained; howe-.er at 
present the programme of work includes the 1bllowing tasks: 

7.1 A detailed on-site ex amination gathering all relevant physical evidence regarding the building 
and its fire safety systems. 

7.2 Standard fire tests and deriv ed experiments to be carried out on relevant fire safety features 
such that their fire per1brmance can be determined. 

7.2.1 Sm all scale British Standard tests relevant to the regulatory compliance of 
components of the fac;ade [3][4 ][5]. 

7.2.2 Sm all scale European standard test:; relevant to the regulatory compliance of 
components of the fac;ade [6][7][8][9][1 0]. 

7.2.3 Sm all scale British Standard tests ibr determination offire properties of components 
from across the Tower [11]. 

7.2.4 Large scale British Standard tests and ad-hoc ex periments on the fac;ade system [12]. 

7.2.5 British Standard fire resistance tests on door s [13][14]. 

7.2.6 Ex perimental fridge freezer fires utilising the International Standard fire test room [15], 
to quantify the size of fire such a fridge freezer could produce in a corrpartment fire. 

7.3 A reconstruction of the fire [16] in the flat of origin, in particular ex a mining spread of the fire to 
the fac;ade system. The reconstruction rig will be used br two tasks: 

7.3.1 A reconstruction of the fire that occurred in the flat of fire origin, examining how the fire 
spread from items ignited to involve the fac;ade of Grenfell Tower. 

7.3.2 A repeat of the abov e, with the inclusion of a suitable sprinkler system, to examine 
how such a system might have impacted on fire development and spread. 

7.4 A rev iew of building documentation and evidence from the fire to determine design and actual 
(i.e. as built) construction of the block and le-.el of performance afforded by the fire safety 
systems that were provided. This includes support to MPS to assist its officers with the process 
of reviewing all documentation disclosed by all relevant parties and parties under in-.estigation. 

7.5 A rev iew of the locations where deceased were bund with respect to the flats where these 
residents lived or were visiting to identify possible movement (if any) through the building 
immediately prior to death. 

7.6 A rev iew of witness statements, 999 call transcripts, and eyewitness photographs and \ideas to 
establish spread offire and smoke and per1brmance of building fire safety systems as 
witnessed (or recorded and/or obtained posthurmusly) by people in and around the Tower. 
This will include support to MPS to assist its officers with the process oftaking witness 
statements and basic interpretation of photographic and \ideo data of the fire. 
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7.7 Cam puter modelling of smoke movement and fire spread throughout comrmn parts ofthe block 
to establish how the performance of the building and its fire safety systems may have impacted 
upon: 

7.7.1 the ability and willingness of residents to use means of escape, and 

7.7.2 the eff ectiveness attire and rescue response by London Fire Brigade. (Note, 
however, BRE will not be commenting upon the effectiveness attire and rescue response by 
London Fire Brigade, nor on the perfOrmance of any of the emergency services.) 

7.8 A rev iew of all of the above work packages (upon their completion) to identify whether there is 
any need for them to be revisited in light of evidence obtained from previous work packages. 
There will also be ongoing interaction with the Forensic EX3mination Review Group (FERG) 
setup by MPS to provide independent oversight of the entire lbrensic process in relation to 
Grenfell Tower. 

7.9 Rev iew of all the above points to identify fire spread and fre safety issues relevant to the 
circumstances of each fatality. 

7.10 Rev iew of all the above points in relation to fire safety related duties of care owed by all duty 

7.11 Ex 

holders in respect of 

7.1 0.1 initial construction of the block; 

7.10.2 ref urbishments between construction and 2014; 

7.10.3 ref urbishment of the block in 2014-2016; 

7.1 0.4 ongoing m anagement of fire safety by the responsible person under the Regulatory 
Reform (Fire Safety) Order 2005; and 

7.1 0.5 ongoing m anagement of tenants in relation to the Housing Acts [17][18]and the Srmke 
and Carbon Monoxide Alarm Regulations [19]. 

pert witness support to any criminal prosecutions, inquest and the Public Inquiry as needed. 

7.12 General technical support to the public inquiry when requested v ia the Memorandum of 
Understanding signed between MPS and the Public Inquiry [20]. 

8 This report is prim arily concerned with findings in relation to the on-site in\Bstigation (item 7.1 above). 

9 This report is not, in its current f ormat, prepared in accordance with the requirerrents of Part 19 of the 
Criminal Procedure Rules [21]. Howe'ver, work has been carried out in anticipation of such a need 
arising. To that end, it is confirmed that the contents of this report ha\8 been prepared impartially, with 
honesty and due care. This report makes clear where opinions are being e'Pressed and where any 
assumptions have had to be made. Opinions are expressed only where BRE staff are competent to 
render such an opinion. Staff that ha've carried out work lbr this report but are not authors ofthis report 
are listed at Appendix A. CVs of the authors and peer re\iewer are provided at Appendix B. 

lO This report is based upon inf ormation gathered by BRE staff and other rrembers of the MPS led team 
involved in investigating the fire that occurred on 14h June 2017. Any new inlbrmation or changes to 
current information and/or assumptions may necessitate review or modification of the findings of this 
report. 
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Grenfell Tower Fire Investigation 

2 Description of On-Site Investigation 

Report Number: P109378-1012 

Issue: 1 

11 BRE has been conducting an on-site inv estigation at Grenfell Tower since 14h June 2017, and has 
maintained a permanent presence at the investigation at the Tower from that date until the time of writing 
of this report. BRE has been working as part ofthe Grenfell Tower forensic team, led by MPS. Other 
organisations in the forensic team have been: 

11.1 Origin and cause: 

11.1.1 London Fire Brigade 

11.1.2 Key Forensic Serv ices 

11.1.3 Bureau Veritas UK Ltd 

11.2 RINA Consulting Ltd- Electrical surv ey 

11.3 CORGI Serv ices Ltd- Gas survey 

11.4 w SP- Building Management System 

12 The site of Grenf ell Tower became potentially extremely hazardous as a result ofthe fire. Extensive work 
has been undertaken by numerous organisations to manage the safety of the Tower following the fire to 
enable a number of activities, including the BRE on-site examination, to occur in as sail a manner as 
possible. In addition to the forensic team above, BRE wishes to thank the Forensic Team and MPS and 
the following organisations for their parts in these efforts: 

12.1 The Health and Saf ety Executive 

12.2 Harrow Building Control 

12.3 w ates Construction 

12.4 Deconstruct (UK) Ltd 

12.5 Mattison Scaff aiding Ltd 

12.6 Derisk (UK) Ltd 

12.7 Michael Barclay Partnership LLP 

12.8 Env irontec Ltd 

12.9 Plowm an Craven Ltd 

12.10 Kenyan International Emergency Serv ices lnc 

12.11 UK National Disaster Victim Identification Unit 

13 The aim s and objectives for the BRE on-site investigation are as follows: 

13.1 To collect as m uch physical evidence as possible in relation to 
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13.1.1 Patterns of fire damage, fire spread and smoke spread at Grenfell Tower (externally 
and internally) 

13.1.2 The fire protection system s at Grenfell Tower 

13.1.3 The general construction of Grenf ell Tower relevant to fire safety 

13.2 To com pare the physical evidence of the construction and iire protection of Grenfell Tower with 
the recommendations of the edition of Approved Document B which was in effect at the time of 
the last building work to be carried out at Grenell Tower [22] (see Chapter 4.3 br rationale and 
impact assessment of previous versions of AD B having been in place). Note that departure 
from the recommendations of Approved Document B does not necessarily mean a breach or 
breaches of the Building Regulations; however it will provide lines of enquiry for other tasks and 
the overall investigation. 

14 The m ethodology for the on-site investigation has developed over the course of the investigation. The 
overarching principles br the investigation have been developed in line with the Code of Practice for 
Investigators of Fires and Explosions for the Criminal Justice Systerrs in the UK [23]. However, there are 
two priorities which have taken precedence over the forensic examination: 

14.1 The health and saf ety of all personnel working in and around the Tower. 

14.2 The recov ery of remains of victims of the fire. 

l5 Giv en the foregoing, the BRE on-site investigation has progressed as bllows: 

15.1 A preliminary inv estigation was carried out from the afternoon of 141h June 2017 until the night of 
201h June 2017. This phase of the investigation was urgent, driven by the risk that the Tower 
might collapse, which would have resulted in the loss of much of the evidence. Entry to the 
Tower was undertaken whilst the structure was being closely rmnitored for movement and with 
measures in place for rapid evacuation of the Tower. Investigators sought to capture an 
overview of the fire safety features of the Tower in case this becarre the sole source of 
evidence available to the investigation. 

15.2 Once em ergency propping to the Tower was corrpleted and additional sarety precautions were 
put into place, priority shifted to the sae recovery of remains of victims of the fire. This recovery 
would necessitate large numbers of search officers, anthropologists and archaeologists 
accessing all of the fire damaged flats to sift debris. However, the preliminary investigation had 
revealed a need for a detailed examination of the front doors or remains of front doors to all of 
the flats in the building. The doors on upper floors had been corrpletely destroyed, with only 
door ironmongery left in the debris on the floor. BRE therebre undertook a fingertip search of 
all of the front door thresholds, to attempt to find what ironmongery remained and where it had 
landed on the floor. This would assist identification of what type of door was present at each 
flat, its condition and whether it was likely to ha\€ been in the open or closed position at the 
time that it burnt through. This phase lasted tom 23rd June 2017 to 1 (jh July 2017 and, once 
the examination of each flat was completed, released the Disaster Victim Identification (DVI) 
teams to commence their work to identify and reco\er all of the remains from the Tower. 

15.3 From this point on, BRE's work phases o\erlapped each other but are described here in the 
order in which they were commenced in the Tower. 
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15.4 Plans f or full propping to the Tower and scafblding of the Tower began to be brmalised by 
organisations brought in by MPS to manage the Tower as a construction site (see list abme). lt 
was established at this stage that both propping and scaffolding would be nmst disruptive to 
flats, but much less so to the lobbies, lift and stair cores. Priority was theroore then given to the 
examination of flats. All flats were to be examined by BRE and the order in which flats were 
examined was dictated by the priority that needed to be gi\en to propping in the various parts of 
the Tower, the objective being wherever possible to retrieve evidence prior to there being a risk 
of it being disturbed or destroyed by works needed. This work phase lasted from13th July 2017 
to 21st December 2017. 

15.5 The scaff aiding of the Tower required fixing into a stable structure due to its height. Initial 
investigations by the contractor team had determined that the core containing the lobbies, lifts 
and stairs was the preferred structure for the fixing of the scafblding, as this had suffered the 
least damage and was a continuous structure down into the baserrent of the Tower. This 
approach would necessitate fixing all the way through the fats from the outside of the building 
into the core. In addition to the need to examine flats detailed above, there was also a need to 
complete the examination of the smoke control system, as ventilation shafts are fixed to the 
outside of the shear walls forming the core, and would need to be destroyed to enable fixing. 
The approach was later modified so that fixing would be into the structural walls between flats, 
as these are understood by BRE to ha\e been subsequently examined and found to be of 
sufficient strength to provide this function. Examination of the smoke control system was 
carried out by the BRE Heating, Ventilation and Air Conditioning (HVAC) team, under instruction 
from the BRE Fire Investigation team. This work phase lasted from 261h July 2017 to 10th 
August 2017. 

15.6 Construction of scaffolding was needed for a number of reasons, including the need to saely 
access the surviving fa<;ade for its examination and removal as evidence, the need to cover the 
Tower as understood to be requested by the rrajority of community groups, and the eventual 
need for a safe means to demolish the Tower. The construction of the a<;ade and the need to 
fix the scaffolding into the structure of the Tower meant that it would not be possible to build 
scaffolding without damaging or destroying evidence. A scaffold construction plan was 
therefore developed by the construction team in discussion with BRE and MPS regarding the 
forensic needs of the scaffolding. lt was agreed that scaffolding would be built up to the floors 
for which fa<;ade removal was needed, the scafulding handed over to MPS/BRE so that 
removal could be carried out, and then scafblding would be built up to the next floor br 
handover and removal. Construction of the scafulding began on 4th September 2017. BRE's 
work on the scaffold was due to be completed on 31 51 January 2018. However, lumps of 
concrete began falling off of the Tower on Monday 1Sh December 2017, resulting in works 
being halted for the safety of personnel. At the time of writing, an alternative scaffold plan is 
being designed and constructed by the construction team to catch any lflrther debris that falls 
from the fire damaged parts of the external face above where works need to be completed. 
Completion of the removal of evidence from the fa<;ade is therefore currently anticipated to be in 
March 2018. 

15.7 The final phase of the on-site investigation is to examine all aspects of the Tower which ha\e 
not been affected by the aforementioned issues. These include the lobbies, stairwell, lift shafts, 
service risers, bin chutes and the dry riser. This final phase comrrenced in December 2017 and 
is due to be completed by March 2018. 
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3 T rends 

Report Number: P109378-1012 

Issue: 1 

H:> The trend data set out in this chapter sum m arises the key findings in relation to \Oiume fire safety 
features of the tower, in particular: 

16.1 Flat front doors 

16.2 Dam age to flats 

16.3 Presence of fire resisting entrance halls in flats 

16.4 Sm oke and heat detection in flats 

16.5 Fire stopping 

16.6 Dam pers in smoke control system 

1"7 All data in this chapter is liable to change as quality control of evidence and analysis across all flats is 
ongoing at the time of writing. In particular, ongoing analysis will seek to reduce the nurrber of unknowns 
in the tables. 

3.1 Flat front doors 

1·8 Table 1 prov ides current data relating to flat tont doors (further work is ongoing to attempt to reduce the 
number of unknowns currently in this table). As shown by Figure 1, 45 percent of flat rfont doors from 
Floor 4 to Floor 23 did not have a working door closer installed ("Door closer present but not working" 
plus "Door closer absent), 38 percent were unknown ("Door closer ound but unconfirmed if working" plus 
"unknown if door closer installed") with 17 percent of flat font doors with working door closers. 
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Table 1 - Summary flat front door findings 

Door Door Door Working Door 
in- Door leaf frame Glazing closer Door closer door open/closed 

Floor Flat situ? in door? 

Flat 11 Yes Composite Composite Yes Closed 

Flat 12 Yes Composite Composite No Closed 

4 
Flat 13 Yes Composite Composite No Closed 

Flat 14 Yes Composite Composite No Yes Overhead Yes Closed 

Flat 15 Yes Composite Composite No 

Flat 16 Yes c Yes 

Flat21 Yes Composite Composite No Yes Concealed Yes Closed 

Flat22 Yes Composite Composite No Yes Concealed - Closed 

5 
Flat23 Yes Composite Composite Yes Yes Concealed Yes Closed 

Flat24 Yes Composite Composite No Closed 

Flat25 Yes Composite 

Flat26 Yes c 
Flat31 Yes Composite 

Flat32 Yes Composite Composite No Closed 

6 
Flat33 Yes Composite Composite Yes Yes Overhead Yes Closed 

Flat34 Yes Composite Composite No Yes Overhead Yes Closed 

Flat35 Yes Composite Composite No 

Flat36 Yes c No 

Flat41 Yes Composite Composite No 

Flat42 Yes Composite Composite Yes 

7 
Flat43 Yes Composite Composite No 

Flat44 Composite Composite Yes 

Flat45 Composite Composite Yes 

Flat46 Yes c Yes 

Flat 51 Yes Composite Composite Yes Yes Concealed Yes Closed 

Flat 52 Yes Composite Composite Yes Closed 

8 
Flat 53 Yes Composite Composite No Closed 

Flat 54 Yes Composite Composite Unknown Closed 

Flat 55 Composite No u Unknown Closed 

Flat 56 Timber Timber No Unknown Closed 

Flat61 Timber Timber No Yes Concealed Yes Closed 

Flat62 Composite No Yes Concealed Yes Closed 

9 Flat63 Composite No Yes Concealed 

Flat64 Composite No 

Flat65 Composite No 

Flat66 No 
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Door 

in- Door leaf 
Floor Flat situ? 

Flat 71 Yes Composite 

Flat 72 

10 
Flat 73 

Flat 74 

Flat 75 

Flat 76 

Flat81 

Flat82 

11 
Flat83 

Flat84 

Flat85 

Flat86 Timber 

Flat91 Timber 

Flat92 Timber 

12 
Flat93 

Flat94 

Flat95 

Flat96 

Flat 101 

Flat 102 

13 
Flat 103 

Flat 104 

Flat 105 

Flat 106 

Flat 111 

Flat 112 Timber 

14 
Flat 113 

Flat 114 

Flat 115 

Flat 116 

Flat 121 

Flat 122 

15 Flat 123 

Flat 124 

Flat 125 

Flat 126 

Legally Privileged 

PROTECT 

Door Door 
frame Glazing closer 

in door? 

Composite Yes 

Composite Yes 

Composite Unknown 

Composite Unknown 

Composite 

Composite No 

Composite Yes Yes 

Composite Unknown Yes 

Composite Unknown Yes 

Timber Unknown Yes 

Timber Unknown Yes 

Timber Unknown Yes 

Composite No 

Composite Yes 

Composite No 

Composite Yes 

Composite Yes 

Timber No 

Timber No Yes 

Composite Unknown 

Composite Unknown 

Composite Unknown 

Unknown Unknown 

Yes Yes 

Composite Yes 

Composite Yes 

Composite No Yes 

Composite No Yes 

Timber No 
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Door closer 

Concealed 

Concealed 

Concealed 

Concealed 

Concealed 

Overhead 

Unknown 

Concealed 

Concealed 

Concealed 
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Working Door 
door open/closed 

Unknown 

Unknown 

Closed 

Closed 

Unknown Unknown 

Yes Closed 

Closed 

Closed 

Yes Closed 

Yes Closed 

Closed 
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Door Door Door 

Door leaf frame Glazing closer 
Floor Flat in door? 

Flat 131 No Unknown 

Flat 132 Composite No Unknown 

16 
Flat 133 Composite No Unknown 

Flat 134 Composite No Unknown 

Flat 135 Unknown 

Flat 136 Unknown 

Flat 141 Yes Yes 

Flat 142 Timber Timber No Yes 

17 
Flat 143 Composite Yes Yes 

Flat 144 Composite No 

Flat 145 Composite No 

Flat 146 

Flat 151 

Flat 152 Composite 

18 
Flat 153 Composite No Yes 

Flat 154 Timber Timber No Yes 

Flat 155 Composite No Yes 

Flat 156 Timber Timber No Yes 

Flat 161 Composite Unknown Unknown 

Flat 162 Composite Unknown Unknown 

19 
Flat 163 Composite Unknown Unknown 

Flat 164 Composite Unknown Unknown 

Flat 165 Composite Unknown Unknown 

Flat 166 Timber Timber Unknown Unknown 

Flat 171 Composite No Yes 

Flat 172 Composite No Yes 

20 
Flat 173 Composite Unknown Yes 

Flat 174 Timber Timber No Yes 

Flat 175 Composite No Yes 

Flat 176 No 

Flat 181 Unknown 

Flat 182 Composite Unknown 

21 
Flat 183 Composite No 

Flat 184 Composite No 

Flat 185 Timber No Yes 

Flat 186 No Yes 
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Door closer 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Concealed 

Concealed 

Concealed 

Concealed 

Concealed 

Concealed 

Concealed 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Concealed 

Concealed 

Concealed 

Concealed 

Concealed 

Concealed 

Concealed 
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Working Door 
door open/closed 

closer? 

Unknown Closed 

Unknown Closed 

Unknown u 

Unknown Closed 

Unknown Closed 

Unknown Unknown 

Unknown Closed 

Unknown Closed 

Unknown Closed 

Closed 

Closed 

Yes Closed 

Unknown Closed 

Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Closed 

Unknown 

Unknown 

Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Closed 

Page 13 of73 

RH000000004_0026 
RHO00000004/26



Appendices to Report of Roger Howkins 1 Vertical Transportation Engineer 1 Lifts 1 Arup 1 Grenfell Tower Inquiry 1 September 2020 

Grenfell Tower Fire Investigation 

b e 
Door Door 

Door leaf frame Glazing 
Floor Flat in door? 

Flat 191 No 

Flat 192 Composite Composite No 

Flat 193 Composite Composite No 
22 

Flat 194 Composite Composite No 

Flat 195 Timber No 

Flat 196 Yes 

Flat 201 No 

Flat 202 Timber Timber No 

Flat 203 Composite Composite No 
23 

Flat 204 Composite Composite No 

Flat 205 Composite Composite No 

Flat 206 Timber Timber No 

15% 11% 

Door 
closer 

Yes 

Yes 

Yes 

20% 

Report Number: P109378-1012 

Issue: 1 

Working Door 
Door closer door open/closed 

Closed 

Closed 

Concealed 

Concealed 

Closed 

Unknown 

Unknown 

Concealed Yes 

Door closer present 
a!'lld working 

Door closer present 
but not working 

Door closer absent 

Door closer found 
but unconfirmed if 
working 

Unknown if door 
closer i nsta 11 e d 

Closed 

Figure 1 - Chart showing percentage of working versus non-working door closers from 
Floor 4 to Floor 23 (120 flats) 
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3.2 Flat internal surveys 
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1'9 Dam age to flats generally increases with height up the Tower; a sumrmry of the extent of damage to 
each flat is provided at Table 2 and Table 3. 

20 The f allowing levels were used to assess non-structural damage within flats: 

20.1 0- No dam age 

20.2 1- Sm oke and/or fire damage <1m2 

20.3 2- Sm oke and/or damage limited to 1 room 

20.4 3- Fire dam age to multiple rooms 

20.5 4 - Fire dam age throughout flat with evidence of partitions remaining 

20.6 5- Flat consum ed by fire 

Table 2 -Trends across Tower showing extent of damage to flat fixtures, fittings and contents of 
flats 

Floor 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 2 3 4 
5 2 0 3 

4 0 0 0 3 3 
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21 The f allowing levels were used to assess the spalling within flats: 

21.1 0- no spalling (this does not indicate no fire/sm oke damage) 

21.2 1 - spalling but no ex posure of reinforcing steel 

21.3 2- single layer of reinf arcing steel exposed 

21.4 3- double layer of reinf arcing steel exposed 

Report Number: P109378-1012 

Issue: 1 

21 .5 4- double layer of reinf arcing steel exposed and/or reinforcing steel has snapped . 

Table 3- Trends across Tower showing extent of spalling of concrete and whether the floor slab 
was deflected across flats, from 2:Jd floor down to .fh floor. The table provides an average of 
spalling throughout the flat and the worst level of spalling. Deflection is noted where it could be 
observed by the naked eye 

Floor Type Flat 1 Flat 2 Flat 3 Flat 4 Flat 5 Flat 6 
6,verage 2 2 2 1 2 2 

23 Worst 2 3 2 2 2 3 
D efl t:t;ul.m y y 

6,vc:;1 Ol:Jv 1 1 2 2 
22 Worst 2 2 3 3 

Deflection y y y y y y 

AVt:ld!:Jt: 2 1 2 1 1 1 
21 Worst 3 3 3 2 3 3 

Deflection y y y - y y 

6,verage 1 1 2 1 1 1 
20 Worst 2 2 2 3 2 2 

Ddlvvu1.m y y y 

6,vc:;1 Ol:Jv 1 1 1 0 1 1 
19 Worst 2 2 3 2 2 2 

D efl t:t;ul.m y y y y 

AVt:ld!:Jt: 1 1 1 1 1 1 
18 Worst 2 2 2 2 2 3 

Deflection y y y - - y 

Ave,·ayv 2 1 0 0 1 1 
17 Worst 2 2 2 2 2 2 

Ddlvvu1.Jn y 

6,vc:;1 Ol:Jv 1 1 0 0 1 
16 Worst 3 3 0 2 2 

D efl t:t;ul.m y y y y y y 

AVt:ld!:Jt: 1 1 1 1 0 1 
15 Worst 1 3 3 2 2 2 

Deflection y - y y y y 

Ave,·ayv 1 1 1 1 1 1 
14 Worst 1 3 2 2 ~ 2 

Ddlvvu1.Jn y y y y 
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Floor Type Flat 1 Flat 2 

~:;s~ge- 1 
13 3 

Deflt:t;ul.m Y y 

t...vvlal::fc:; 1 1 
12 Worst 2 2 

Deflection - -
Ave,·ayv 1 0 

11 Worst 3 0 

Deflection - -
t...verage 0 0 

10 Worst 0 0 
D efl t:t;ul.m 

t...vvlal::fc:; 0 0 
9 Worst 0 0 

Deflection - -
AVt:ldl::ft: 0 0 

8 Worst 0 0 

Deflection - -
t...vvlal::fc:; 0 0 

7 Worst 0 0 
Ddlvvlll.m 

t...vvlal::fc:; 1 0 
6 Worst 3 0 

D efl t:t;ul.m 

AVt:ldl::ft: 0 0 
5 Worst 0 0 

Deflection - -
Ave,·ayv 0 0 

4 Worst 0 0 
Ddlvvlll.m 

Flat 3 Flat 4 

1 1 

3 2 
y 

0 1 

0 2 

- -
0 1 

0 2 

- -
1 

3 

0 1 

0 3 
- -
0 0 
0 3 
- -
0 2 

0 3 

0 0 

0 0 

0 0 

0 0 
- -
0 0 
0 0 
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Flat 5 Flat 6 

~ 
1 

2 
y 

1 1 

2 3 
- -
1 2 

3 3 
- -
1 1 

3 3 

1 1 

2 3 
- -
2 1 

3 ~ -
0 -2 

0 0 

0 2 

0 1 

0 3 
- -
0 1 

0 2 

22 Internal lobbies to the indiv idual flats have been examined to determine whether they corrply with all of 
the recommendations for a fire protected entranceway at the tirre of the original construction of Grenell. 
In Table 4 below, a "no" applies both to lobbies which do not corrply with these recommendations and to 
lobbies where it is unclear whether they corrply with these recommendations. Non-compliance arising 
solely from issues of actions or inactions on the part of residents (outside ofthe control of the landlord) 
and which might be categorised as maintenance, have not been considered as part of this current re\iew 
(i.e. a lobby whose construction corrplies with the recommendations but for which the rising butt hinges 
no longer provide a self-closing function due to wear and/or lack of lubrication, is still considered 
compliant), though it may be considered later. 
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Table 4- Trends across flats showing whether or not a compliant fire protected entrance hall has 
been found to be provided in each of the flats 

Floor Flat 1 Flat 2 Flat 3 Flat 4 Flat 5 Flat 6 

23 Unknown Unknown Unknown Unknown Unknown Unknown 

22 Unknown Unknown Unknown Unknown Unknown Unknown 

21 Unknown Unknown Unknown Unknown Unknown Unknown 

20 Unknown Unknown Unknown Unknown Unknown Unknown 

19 Unknown Unknown Unknown Unknown Unknown Unknown 

18 Unknown Unknown Unknown Unknown Unknown Unknown 

17 Unknown Unknown Unknown Unknown Unknown Unknown 

16 Unknown Unknown Unknown Unknown Unknown Unknown 

15 Unknown Unknown Unknown Unknown Unknown Unknown 

14 Unknown Unknown Unknown Unknown Unknown Unknown 

13 Unknown Unknown Unknown Unknown Unknown Unknown 

12 Unknown Unknown Yes Unknown Unknown Unknown 

11 Unknown Unknown Unknown Unknown 

10 Unknown Unknown Unknown 

9 Unknown Unknown 

8 
7 
6 
5 

4 

23 Prov ision of fire alarms within individual flats has been examined and is summarised at Table 5. 
Detection is deemed to be compliant where a smoke detector is provided in the flat lobby and a heat 
detector is provided in the kitchen and both have hardwired power supplies. Similar to internal lobbies, 
action by residents which hinder the operation of fire alarm; have not been considered as part of this 
current review (i.e. a smoke detector which has been taped m.er is still considered compliant), though it 
may be considered later. 

Table 5- Trends across flats showing whether fire detection is considered compliant (smoke 
detector in entrance hall and heat detector in kitchen) 

Floor Detection Flat 1 Flat 2 Flat 3 Flat 4 Flat 5 Flat 6 

Smoke Unknown Unknown Unknown Unknown Unknown Unknown 

23 Heat Unknown Unknown Unknown Unknown Unknown Unknown 

Smoke Unknown Unknown Unknown Unknown Unknown Unknown 

22 Heat Unknown Unknown Unknown Unknown Unknown Unknown 

Smoke Unknown Unknown Unknown Unknown Unknown Unknown 

21 Heat Unknown Unknown Unknown Unknown Unknown Unknown 
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Floor Detection Flat 1 Flat 2 

Smoke Unknown Unknown 

20 Heat Unknown Unknown 

Smoke Unknown Unknown 

19 Heat Unknown Unknown 

Smoke Unknown Unknown 

18 Heat Unknown Unknown 

Smoke Unknown Unknown 

17 Heat Unknown Unknown 

Smoke Unknown Unknown 

16 Heat Unknown Unknown 

Smoke Unknown Unknown 

15 Heat Unknown Unknown 

Smoke Unknown Unknown 

14 Heat Unknown Unknown 

Smoke Unknown Unknown 

13 Heat Unknown Unknown 

Smoke Unknown Unknown 

12 Heat Unknown Unknown 

Smoke Unknown Yes 

11 Heat Unknown 

Smoke Yes Yes 

10 Heat Yes Yes 

Smoke Unknown Yes 

9 Heat Yes 

Smoke Yes Yes 

8 Heat Yes Yes 

Smoke Yes Yes 

7 Heat Yes Yes 

Smoke Yes Yes 

6 Heat Yes Yes 

Smoke Yes Yes 

5 Heat Yes Yes 

Smoke Yes Yes 

4 Heat Yes Yes 

Flat 3 Flat 4 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Yes Unknown 

Yes Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Yes Unknown 

Unknown Unknown 

Unknown Yes 

Yes Yes 

Unknown 

Unknown Unknown 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Report Number: P109378-1012 
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Flat 5 Flat 6 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Unknown Unknown 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Unknown 

Yes Unknown 

Yes Unknown 

Yes Unknown 

24 Prov ision of fire stopping around ser\ices entering individual flats has been e~mined and is summarised 
in Table 7. Fire stopping is deemed to be compliant where all examined fire stopping has been bund to 
be compliant. Where there is any one example of inadequate fire stopping, then the o...erall fire stopping 
to that flat has been deemed to be non-compliant. Note that fire stopping which has not been accessible 
due to suspected presence ofasbestos has been excluded; once inspected this may lead to flats 
currently considered compliant to become non-compliant. 
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Table 6- Trends across flats showing whether all inspected fire stopping is considered compliant 
to each flat 

Floor Flat 1 Flat 2 Flat 3 Flat 4 Flat 5 Flat 6 

23 Unknown Unknown Unknown Unknown Unknown Unknown 

22 Unknown Unknown Unknown Unknown Unknown Unknown 

21 Unknown Unknown Unknown Unknown Unknown Unknown 

20 Unknown Unknown Unknown Unknown Unknown Unknown 

19 Unknown Unknown Unknown Unknown Unknown Unknown 

18 Unknown Unknown Unknown Unknown Unknown Unknown 

17 Unknown Unknown Unknown Unknown Unknown Unknown 

16 Unknown Unknown Unknown Unknown Unknown Unknown 

15 Unknown Unknown Unknown Unknown Unknown Unknown 

14 Unknown Unknown Unknown Unknown Unknown Unknown 

13 Unknown Unknown Unknown Unknown Unknown Unknown 

12 Yes Unknown Yes Unknown Unknown Yes 

11 Yes Yes Yes Yes Yes Yes 

10 Yes Unknown Unknown Yes Unknown 

9 Unknown Unknown Yes Yes Unknown 

8 Unknown Yes Unknown 

7 Yes Yes Unknown Unknown Unknown 

6 Yes Yes Yes Yes Yes Yes 

5 Yes Yes Yes ..... Yes Yes 

4 Yes Yes Yes Yes Unknown 

3.3 Smoke control dampers 

25 A list of lobby sm oke dampers is shown in Table 7, including its as-bund (by BRE) open/closed position. 
lt is notable that all dampers on Floor 11 were open, and on Floor 18 the south side darrpers were open 
and the north side dampers closed. 

Table 7- Summary of BRE visual inspection of lobby smoke dampers 

Lower (supply) dampers Upper (extract) dampers BRE observations 
as found status as found status 

Left hand Right hand 
Floor side (LHS) side (RHS) LHS RHS 

Closed Closed Both dampers clean, no smoke 
Ground (1 damper in riser ceiling) (1 damper in lobby wall) residues 

Closed Closed Both dampers clean, no smoke 
1 (1 damper in lobby wall) (1 damper in lobby wall) residues 

Closed Closed Both dampers clean, no smoke 
2 (1 damper in lobby ceiling) (1 damper in lobby ceiling) residues 

Closed Closed Both dampers clean, no smoke 
3 (1 damper in lobby wall) (1 damper in lobby wall) residues 
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Lower (supply) dampers Upper (extract) dampers 
as found status as found status 

Left hand Right hand 
Floor side (LHS) side (RHS) LHS RHS 

4 Closed Closed Closed Closed 

5 Closed Closed Closed Closed 

6 Closed Closed Closed Closed 

Slightly 
7 open Closed Closed Closed 

8 Closed Closed Closed Closed 

9 Closed Closed Closed Closed 

10 Closed Closed Closed Closed 

11 Open Open Open Open 

12 Closed Closed Closed Closed 

13 Closed Closed Closed Closed 

14 Closed Closed Closed Closed 

Legally Privileged © BRE Global Ltd 2018 

PROTECT 

Appendices Page 33 of 359 

Report Number: P109378-1012 

Issue: 1 

BRE observations 

Water damage to all dampers 
but smoke residues on supply 
dampers only. Smoke pattern 
on extract dampers showed 

contact points on edge of 
frames had lower smoke 

residues 
Water damage and smoke 

residues on all dampers. Lower 
levels of smoke residue on 

damper blade tip contact points 
Water damage on all dampers. 

No smoke residue on supply 
dampers and minimal residues 

on extract dampers. Lower 
levels of smoke residue on 

extract damper blade and frame 
edge contact points 

Extract damper had even 
coverage of smoke residue 

except contact points on edges 
of frames and blade tips which 

were clean 
All dampers had smoke 

residues but contact points on 
frame edge and blade tips were 

clean 
All dampers had smoke 

residues but contact points on 
frame edge and blade tips were 

clean 
All dampers had smoke 

residues but contact points on 
frame edge and blade tips were 

clean 
All visible damper surfaces had 

smoke residues 
All dampers had smoke 

residues but contact points on 
frame edge and blade tips were 

clean 
All dampers had smoke 

residues but contact points on 
frame edge and blade tips were 

mostly clean. 
All dampers had smoke 

residues but contact points on 
frame edge and blade tips were 

mostly clean 
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Lower (supply) dampers 
as found status 

Left hand Right hand 
Floor side (LHS) side (RHS) 

15 Closed Closed 

16 Closed Closed 

17 Closed Closed 

18 Open Open 

19 Closed Closed 

20 Closed Closed 

21 Closed Closed 

22 Closed Closed 
Middle 
damper 
blade 

slightly 
23 Closed open 

Upper (extract) dampers 
as found status 

LHS RHS 

Closed Closed 

Closed Closed 

Closed Closed 

Closed Closed 

Closed Closed 

Closed Closed 

Closed Closed 

Closed Closed 

Closed Closed 

Report Number: P109378-1012 

Issue: 1 

BRE observations 

All dampers had smoke 
residues but contact points on 

frame edge and blade tips were 
mostly clean 

All dampers had smoke 
residues but contact points on 

frame edge and blade tips were 
mostly clean 

All dampers had smoke 
residues but contact points on 
frame edge and blade tips had 

clean areas 
All dampers had smoke 

residues but on extract dampers 
contact points on frame edge 
and blade tips were mostly 

clean 
All dampers had smoke 

residues but contact points on 
frame edge and blade tips were 

mostly clean 
All dampers had smoke 

residues but contact points on 
frame edge and blade tips had 

clean areas 
All dampers had smoke 

residues but contact points on 
frame edge and blade tips were 

mostly clean 
All dampers had smoke 

residues but contact points on 
frame edge and blade tips were 

mostly clean 
All dampers had smoke 

residues but contact points on 
frame edge and blade tips were 

mostly clean (except slightly 
open damper blade) 

Note to above table: Once the smoke extract system had been activated all dampers becore extracts. 
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4 Key Findings 

4.1 Fire spread and damage across Tower 

26 BRE understands f ram London Fire Brigade, Key Forensic and Bureau Veritas that the fire started in a 
fridge freezer in the kitchen of Flat 4-6 (Flat 16) on the fourth floor. 

27 The f ridge freezer is understood to have been situated within 1 m of the kitchen window in Flat 4-6 and the 
large casement of the kitchen window (left of the fan light) is understood to ha\e been in the tilt-open 
position. The position of the smaller casement (under the fan light) is not known at the time of writing this 
report. A fire involving the fridge freezer would, in BRE's opinion, generate flaming sufficient to irrpinge 
upon the construction of the kitchen window. The construction ofthe window, in BRE's opinion (and 
based on the evidence presented above), did not provide any substantial barrier to fire taking hold on the 
fac;ade outside. 

28 Giv en the foregoing, it is BRE's opinion that there are the bllowing options which need to be considered 
for the path offire spread to the fac;ade: 

28.1 Flam es extending to and out of the open window, impinging on the aluminium external skin of 
the fac;ade, melting the aluminium and igniting the polyethylene core underneath; 

28.2 Flam es extending to and out of the open window, then igniting the polyethylene core of the 
aluminium cladding material at one of the cut edges of the Aluminium Composite Material 
(ACM); 

28.3 Flam es extending to and out of the open window, then entering the fac;ade ca\ity via a gap in 
the ACM panels and igniting the rigid bam insulation facing into the cavity; 

28.4 Flam es igniting the extractor fan and/or the infill panel it is installed in, then flaming from these 
impinging on the aluminium external skin of the fac;ade, melting the aluminium and igniting the 
polyethylene core underneath; 

28.5 Flam es igniting the extractor fan and/or the infill panel it is installed in, then flaming from these 
igniting the polyethylene core of the aluminium cladding material at one of the cut edges of the 
ACM; 

28.6 Flam es igniting the extractor fan and/or the infill panel it is installed in, then flaming from these 
entering the fac;ade cavity via a gap in the ACM panels and igniting the rigid insulation "Being 
into the cavity; 

28.7 Flam es burning and/or debrming the construction around the window (uPVC, insulation and 
rubberised membrane), igniting the polyethylene core of the aluminium cladding rmterial at one 
of the cut edges of the ACM; 

28.8 Flam es burning and/or debrming the construction around the window (uPVC, insulation and 
rubberised membrane), igniting the rigid insulation facing into the ca\ity. 

29 These hypotheses are not m utually exclusive and will be tested as part ofthe ongoing programme of 
work, with the aim of narrowing the number of possible hypotheses. 
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30 The physical ev idence from the examination of the fagade indicates (to BRE) a route br fire spread up 
the column adjacent to the kitchen of Flat 16. This route is provded by the combustible components in 
the construction and the lack of appropriate subdi\ision of this fuel to prevent fire involvement of one 
component involving the next. Spread of fire laterally across the fa9ade of Grenfell Tower appears to 
have occurred via both columns and spandrel cassettes. As abm.e, the combustible components of the 
fagade provide a potential route for fire spread. Downward lire spread appears to have occurred, 
primarily as a result of burning droplets ofpolyethylene falling and igniting combustible materials below. 

31 The v arious deficiencies identified in the construction of the agade could all have contributed to the 
spread of the fire described above. lt is BRE's opinion that all ofthese would have contributed to some 
extent, though some will be more significant than others. The ongoing programrre of work will seek to 
assess the relative significance of these. 

32: As fire spread across the f agade, it encountered windows offlats. lt is BRE's opinion that the 
mechanisms of spread out of the window of Flat 16 to the fagade would also allow spread back into flats 
from the fagade. In particular, it is BRE's opinion that there are three principal options regarding the 
mechanism of fire spread back into flats: 

32.1 The fire spreading across the f agade led to flames breaking windows and/or extending in 
through open windows, igniting the contents of the flats; 

32.2 The fire spreading across the f agade led to flames breaking windows and/or extending in 
through open windows, igniting the internal linings of the fats; 

32.3 The fire spreading across the f agade breaching the construction around the windows, 
introducing flames inside of flats from the fagade. 

3:> Once the fire was in any one flat, fire growth would initially occur within the room first involved, with 
smoke and fire going on to impact upon other rooms in the flat, depending on whether or not doors within 
the flat were open (unless fire had already spread to other room; via the fagade). Any single flat, once 
involved in fire, would be expected to be substantively destroyed as a flat is normally designed to be a 
single fire compartment. The severity of fire within any one flat would likely becorre limited by the 
ventilation provided by the broken windows ofthe flat and/or the flat front door if the door was open or 
burned away. The duration of fire within any one flat will be dependent upon the fire load within. This 
sequence of development and the factors involved would apply to all flats which ignited during the course 
of the incident. 

34 As set out in Chapter 3.2, the sev erity and duration of the fire within each flat led to spalling and in some 
cases deflection of the concrete floor slabs within the flats. The patterns of spa I ling damage vary across 
flats with at least one flat per floor (from 4th to 23rd) having some level of spalling. The spalling survey 
undertaken by BRE investigators did not focus on measuring the depth of spa I ling but rather graded the 
level of spa I ling visually based upon the level of exposure of the reinforcing bars within the concrete. 
There was no obvious visible deflection of the floor slab below the 1 jh floor. Between the 4th floor and 
16th floor there are 29 flats where the concrete has not spa lied with the nunt>er of flats with spalling 
increasing up the Tower. Using data br the worst level of spalling in a flat (rather than average) the 
majority of damage is Level 2 or exposure of the first layer of reinforcing bars. There are nine flats where 
these reinforcing bars have snapped or the extent of the spalling e~osed the end of a bar causing it to 
drop from the ceiling- this was considered the worst level of spalling. There is only very limited 
consistency in the pattern of spalling when considering the Tower as whole. Howe~r. this information 
may become more significant later in the investigation process once witness e\idence and photographic 
evidence is collated with regards to the duration of fire in each flat. 
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35 The comm on parts, in particular the lobbies and stairwell, ha\8 patterns of damage which vary 
considerably across the height ofthe building; there is not a consistent increase in dallBge progressing 
up the building. The protection of one area from another by fire resisting construction is only as good as 
the weakest point in the fire resisting construction. Whilst the concrete structure has (in BRE's opinion) 
performed extremely well in terms of its loadbearing capacity and the fire resistance integrity and 
insulation through the concrete itself, fire and smoke have entered lobbies and stairwells to e)4:ents which 
indicate weaknesses in the compartmentation between flats and the comrmn parts. In particular, there is 
substantial smoke damage to the lobby on the fifth floor and se\enth floor, and fire damage to the lobby 
on the 1 Q1h floor and 111h floor. These floors are significant as they are below the line at which there is 
total destruction of flats at the 1 jh floor and this damage may indicate significant impacts on viability of 
means of escape via the single stairwell. 

36 There are two principal f actors affecting the extent to which flat front doors have afforded protection 
between flats and lobbies: 

36.1 w hether the doors, as supplied, prm.ided the recommended period offire resistance; 60 
minutes; 

36.2 W hether the doors closed as they should do under the action of sel:fclosing devices, such that 
the doorset (i.e. the door and its tame) could provide some protection between flats and 
lobbies. 

37 Across the upper floors; 9 th floor and above, the majority of flat front doors are destroyed. Therebre at 
some point during the fire each of these dooiS has "failed", and fire and smoke has spread across the 
threshold where a barrier to fire spread ought to ha\8 been provided. However, given the length of time 
the fire was burning, it is not currently clear whether this "ailure" means: 

37.1 The door prov ided the level of protection expected, held back fire and srmke for a reasonable 
period of time and, assuming no other failures in compartmentation, protected the means of 
escape and firefighting access for a reasonable period of time. In this case its failure is solely 
an outcome of it being exposed to conditions of a severity and/or duration that exceeds that 
which the door should be able to withstand. 

37.2 The door, although closed, did not prov ide the level of protection expected, allowing fire and 
smoke to spread more quickly to affect the means of escape and firefighting access than ought 
to have been the case. In this case its f:lilure is an outcome of the doorset, or one of the 
components within the doorset, failing sooner than ought to have been case. 

37.3 The door was lef t open and therefore provided no barrier to the spread offire and smoke. In 
this case the only component of interest is the closer; whether it was present and working. The 
fire performance or otherwise of the other aspects of the door are ofno use if the door remains 
open. 

313 The doors which burnt through in the open position are: 

38.1 Flat 7-4 (Flat 44); 

38.2 Flat 7-5 (Flat 45); 

38.3 Flat 9-6 (Flat 66); and 

38.4 Flat 22-4 (Flat 194 ). 
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39 Note that the doors to Flat 5-6 (Flat 26) and Flat 7-1 (Flat 41) are also considered by BRE to hav e been in 
the open position during the fire but these doors rermin; the bottom half of the front door to Flat 5-6 
remains and the front door to Flat 7-1 is intact (notwithstanding srmke damage). 

4f) The period of fire resistance prov ided by flat front doors will need to be determined \la test. Once testing 
is complete, it will be possible to assess whether or not door ailure is likely to have occurred at a time 
which might be considered reasonable against the guidance of Apprmed Document B and the Building 
Regulations. lt may, subject to the amount of information that can be gathered about the se\Brity of fires 
in the Tower over the course ofthe investigation, be possible to assess an approxmate time at which 
doors failed as a result of fire attack. 

41 Bin chute doors hav e performed well across all ofthe bin chutes up the Tower. Sorre of these doors 
have clearly been exposed to severe fire attack and there has been localised Bilure along the top edge of 
some of these doors, but the bin chute roorrs behind have been largely undamaged throughout the 
incident. 

4.2 Stairwell doors hav e been exposed to fire conditions in lobbies tom the 1 01h to 23rd floors. However, the 
stairwell itself has only been exposed to fire temperatures (indicated via the burning of luminaires) at the 
131h and 141h floors, and to significantly elevated temperatures (indicated via the melting of luminaire 
diffusers) at the 15'h and 161h floors. The 17h to 23rd floors have undergone less severe conditions than at 
the aforementioned lower floors. The stairwell doors appear substantial and rmy provide 60 minutes fire 
resistance (to be confirmed via test). lt is possible, although unlikely, that the se\Brity and duration of 
fires at the 13th and 14th floors was significantly greater than those of floors abme; this is considered 
unlikely because London Fire Brigade would nomally, in BRE's experience, seek to bring fires under 
control on one floor berore proceeding to the next; this will be confirrred via the witness evidence of 
firefighters. Assuming that all of the internal fires up the Tower were ofa broadly consistent severity 
and/or duration (and considering the likelihood that exinguishment would have been achieved 
progressing up the Tower), then the pattern of darmge in the stairwell indicates that sorre other factor 
needs to be considered. In BRE's opinion there are currently three principal possibilities that need to be 
considered to account ror the localised areas of high damage in the stairwell: 

42.1 That som e of the stairwell doors were not selF-closing, and remained open during the incident; 

42.2 That som eone or something (an object placed by sorreone) propped a stairwell door open bra 
period of time; 

42.3 That the doors and/or the flows of smoke and hot gases around the stairwell were irrpacted by 
the smoke control system. In particular, given that extraction appears to have occurred at 11th 
floor level, it is possible that makeup air to the 11th floor was passing down through the stairwell 
from the permanently open vent at the head of the stair. Influx and passage offresh air from 
the roof might have improved conditions in the stairwell. Howe-.er, it is also possible that 
makeup air was drawn tom the 131h and 14th floors into the stairwell, given their proximity to the 
111h floor (pressure differentials would be strongest near the point of exraction) and may have 
drawn smoke, hot gases and fire from these floors into the stairwell. This possibility will be 
examined via the computer modelling to be carried out as part of the in\Bstigation, which will 
examine the interaction between the iires in the flats, the pathways generated by doors open, 
closed (gaps around door leaves) or feathering (door drawn intermittently open by the pressure 
differential of a smoke control system), the smoke control system and the viability of the means 
of escape throughout the incident. 
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43 The structure of the Tower has, in BRE's opinion, perf armed extremely well. Whilst the time at which the 
fire was deemed by London Fire Brigade to be under control is not yet known to BRE, it appears that the 
fire was burning at a level of severity which would significantly impact upon the fire resistance ofthe 
structure for between 9 and 12 hours. The gradings prmided by the Post War Building Studies [24] 
indicate that the upper half of the structure could provide 6 hours fire resistance against a standard fire 
resistance furnace, and the lower half of the structure could provide more than this. Given the foregoing, 
it would (in BRE's opinion) be expected that the structure would ha\e collapsed during the course of the 
incident. The physical evidence in relation to the structure confirrrs that there are parts ofthe structure 
which are very close to their point of failure. 

44 Fire stopping has generally been f ound to be of a good standard. Sorre deficient fire stopping has been 
found but, based on BRE's experience, the proportion of inadequate fire stopping is not inconsistent with 
that of a typical building where fire stopping is rmnitored and, where de1iciencies are identified, is 
remedied as part of an ongoing action plan. 

45 Fire resisting doors hav e been found to vary across the Tower. 

45.1 On the third floor and below, new doors appear to hav e been installed as part ofthe 2014-2016 
refurbishment and these appear to be fire resisting doors. Only the font door to Flat 9 has 
been exposed to significant fire and smoke, and this door appears to ha\e performed well in 
protecting the third floor lobby 1i"om the effects of fire. 

45.2 On the fourth floor and abov e, the stairwell and refuse chute room doors appear to pre-date the 
2014-2016 refurbishment. The refuse chute room doors have performed extremely well; all 
remain in place across the entire height of the building in spite ofbeing exposed to severe fire 
attack from the lobbies. Some of the stairwell doors, particularly in the upper half ofthe 
building, have failed, however this tends to correspond with areas ofhigh fire damage generally. 
Physical evidence indicates that some of the stairwell doors were open bra significant period 
when undergoing fire attack, but the reasons brand the timings of this need to be examined 
further (see above). 

45.3 Flat front doors on the f ourth floor and above have been found, by BRE, to be predominately 
composite construction incorporating plastic and rretal components. Where these doors have 
been closed they have provided some level of protection against spread of smoke and fire into 
the protected lobby. However, their fire resistance rating is unknown as the doors are not 
marked with this information. In addition, a significant proportion of flat front doors either had no 
door closer or the door closer was not working which resulted in sorre doors remaining open 
when the residents evacuating have not closed doors behind them Approved Document B 
recommends door closers are installed because it is accepted that in a fire situation people 
evacuating may forget to close doors behind them when lea\ing. 

4.2.2 Active 

46 Som e of the smoke and heat detectors within flats have been 'IBriously heard beeping during the course 
of the investigation as a result of the disconnection of electricity supplies to the Tower. Howe-er, aside 
from this, their effectiveness during the course ofthe incident is not currently known; this will need to be 
established via witness testimony and 999 transcripts 1i"om the incident. 
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47 The sm oke control system appears, based upon the physical e\tidence gathered, to have been operating. 
However, smoke control systems are normally only designed to cope with the srroke generated by a 
single fire in one fire compartment. The smoke control system in the Tower is likely to have been 
overwhelmed by the number of fires, particularly given that some doors were left open. lt is, in BRE's 
opinion, unlikely that the smoke control system could have been reasonably expected to maintain clear 
air for evacuation in the means of escape in this incident. However, the smoke control system may have 
influenced smoke movement in and around the stairwell and as such rray have impacted upon the time at 
which the stairwell became unavailable. 

4 7.1 As would norm ally be the case, the srroke control system has been designed to exract from 
only one floor (the fire floor). This floor is deternined by smoke detection in the lobbies. If an 
override switch is activated on another floor, the dampers on the original floor close so that 
there is always only one floor being exracted. 

4 7.2 The pressure switch incorporated in this system appears to enable the f unction that fans slow 
down if the stairwell door is closed since this leads to a pressure differential greater than the 
value prescribed. However this assumes that all other doors onto the lobby of the fire floor are 
also closed. If one is open and is open to the outside (i.e. front door to a flat where windows are 
open), then the pressure differential will ne-.er be achieved and fans continue to operate at full 
speed. If this flat is also on fire then srroke (and possibly flames) will be drawn into the lobby 
by the system. 

4 7.3 The m akeup air for the smoke control system appears to be intended to corre from the stairwell 
and the permanently open vent at the top of the stairwell. As described at Chapter 4.1, the 
pattern of damage in the stairwell indicates a possibility that the flow of air in the stairwell might 
have been influenced by the smoke control system. As pre\tiously set out, this will need further 
investigation via the computer modelling to be carried out. 

48 The eff ectiveness of the dry rising main is not yet known and will need to be established \ia witness 
testimony from firefighters. lt is of interest that the Tower was only prm.ided with a dry rising main. 
BRE's understanding of the guidance in Approved Document B which recommends wet rising rrains for 
buildings over 50m is that this is because fire engine purrps are not powerful enough to send water at the 
necessary pressure and flow above SOm. Given this, there are a number of possibilities to consider: 

48.1 That pum ps on London Fire Brigade appliances are sufficiently powerfll to send water at 
sufficient pressure and flow up to 70m (the approximate height of the Tower- the highest outlet 
is on the roof); 

48.2 That connecting m ultiple fire engine pumps in series might have generated enough power to 
send water at sufficient pressure and flow up to 70m However, given that vehicle access was 
only for one fire engine, the feasibility of this also needs to be considered; 

48.3 That firefighting could not hav e taken place at the top of the Tower in any e\Bnt because water 
flow and pressure would have been insufficient. 

49 The absence of a sprinkler system in the Tower is of interest. Whilst no assessment of performance of a 
sprinkler system can be made as there was none, the potential benefits and limitations ofhaving a 
sprinkler system need to be considered. 

49.1 Sprinklers control fires and significantly reduce the risk of fires spreading. Howev er, in order to 
do so the sprinkler system must be capable of delivering water onto the items burning. In the 
specific circumstances of this incident, fire is understood to ha-.e taken hold inside a fridge 
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freezer adjacent to a window and cladding system Had a sprinkler system been installed, it is 
BRE's opinion that compliance with BS 9251 [25][26] in respect of sprinkler head positioning 
would have been achieved via the installation of a single sprinkler head in the middle of the 
kitchen ceiling. lt is therefore possible that the metal chassis of the fridge freezer might have 
shielded the fire from the sprinkler spray. This possibility will be tested as part ofthe second 
reconstruction. 

49.2 Sprinkler system scan only be designed to provide a given amount of water (i.e. pumps and 
pipework will have a maximum flow of water they can provide). Typically in a block offlats, 
sprinkler systems are only designed to have a maximum of four heads discharging water (BS 
9251: 2005 specifies a minimum of four heads for a residential occupancy system), and pumps, 
tanks, pipes and other components are sized accordingly. Once fire had taken hold across the 
fac;ade and ignited more than four flats, it is BRE's opinion that the sprinkler system is -ery 
unlikely to have made any appreciable difference to the spread ofthe fire. 

49.3 Giv en the foregoing, it is BRE's opinion that a sprinkler systemdesigned and installed to current 
standards could only have significantly altered the outcome of the fire if it had prevented the fire 
from leaving Flat 16 and igniting the cladding. 

50 The lift cars were both stopped on the 10 th floor of the Tower. lt is currently unknown whether the lifts 
were firefighting lifts or fireman lifts. Fireman lifts are not suitable br use during a fire since they have the 
functionality to return to the fire service access floor and thereby pre\ent their use by occupants. 
However, firefighting lifts can be used by firefighters during an incident and as such llQ)Ve between floors. 
lt is currently unknown when the lifts stopped working and what their pert>rmance was prior to stopping. 
Witness statements and possibly information from the lift management system will inform this later in the 
investigation. 

4.3 Approved Document B Comparison 

51 Approv ed Document B (Fire safety) of the Building Regulations provides guidance on how to satisfy the 
requirements of Part B of Schedule 1 of the Building Regulations. The status of Approved Documents is 
set out at Sections 6 and 7 of the Building Act 1984 [27], such that ApprO\ed Documents are generally 
considered to be "deemed to satisfy" guidance. This means that if someone doing building work has 
complied with the guidance in the relevant Approved Document, they are often deemed to have satisfied 
the requirements of the Building Regulations, although this would ultirmtely be a decision for Building 
Control or a court in the case of a dispute. They may choose not to follow the guidance in the relevant 
Approved Document, but are then responsible br demonstrating compliance with the Building 
Regulations by some other means. Given this status, Approved Document B has been used at this early 
stage of the programme of work and investigation to conduct a gap analysis. Where fire safety measures 
in Grenfell Tower are found to comply with the guidance of Approved Document B, these are unlikely to 
be of significant further interest with regards to an in\estigation to identify failure to comply with fire safety 
legislation. Conversely, where there exists a difference between the guidance and what is present at 
Grenfell Tower, the programme of work and wider investigation will need to seek to establish whether a 
valid alternative solution exists which demonstrates compliance with the Building Regulations, or whether 
there has been a breach ofthe Building Regulations. 

52 The edition of Approv ed Document B which has been used by BRE in this report is the 2006 edition 
incorporating 2007, 2010 and 2013 amendments. This appears to BRE to have been the edition in effect 
at the time plans were drawn up br the refurbishment of 2014-2016, although it is noted that there are 
nine changes affecting the findings below bebrveen this edition and the original unamended 2006 edition 
[28]. None of these changes alter the technical findings and opinions ofBRE. 
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52.1 Paragraph 1.5 is updated to reflect BS 5446 [29] Part 1 being superseded by BS EN 14604 [30]. 

52.2 A new Note 5 to Table 10 m akes provision for internal linings in other circulation spaces 
(including common areas of blocks of flats) to be lined with products which achie-e Class C 
(European Class) provided they are bonded to a Class A2 (European Class) substrata. 

52.3 Appendix A, under Fire Resistance, m akes reference to the 2007 edition of BS EN 13501 Part 4 
[31], where previously it made reference to xxxx edition (a retlrence to the most recent edition). 

52.4 Appendix A, under Reaction to Fire, makes ref erence to the 2007 edition of BS EN 13501 Part 1 
[1 0], where previously it made reference to the 2002 edition [32]. 

52.5 Appendix A, under Internal Linings, m akes reference to the use of standard substrates under 
BS EN 13238 [33], where previously it did not. 

52.6 Appendix B m akes reference to the 2008 edition of BS EN 1634 Part 1 [34], where preliously it 
made reference to the 2000 edition [35]. 

52.7 Appendix B m akes reference to the 2008 edition of BS EN 1634 Part 2 [36], where preliously it 
made reference to the xxxx edition (a retlrence to the most recent edition). 

52.8 Appendix B m akes reference to the 2004 edition of BS EN 1634 Part 3 [37], where preliously it 
made reference to the 2001 edition [38]. 

52.9 Appendix B m akes reference to the fire resistance testing of lift landing doors under BS EN 81 
Part 58 [39], where previously it did not. 

53 Approv ed Document B Volume 2 deals with all types of building e)Cept dwellinghouses (which are 
covered by Volume 1 ). The parts of the guidance in Approved Document which are relevant to a building 
are based upon a number of key factors, in particular: 

53.1 The purpose group of the premises 

53.2 The height of the building 

53.3 The height of the top storey of the building 

53.4 The num ber of storeys above and below ground 

53.5 The area and cubic capacity of the building 

53.6 The shortest distance between the perim eter of the building and a relevant boundary 

54- Grenf ell Tower is predominantly a block offlats (Purpose Group 1 (a)) but included a nuniJer of other 
uses, in particular a community room and nursery on the ground floor, a comrrunity meeting room on the 
first floor, and a boxing club on the second floor. All of these uses all within the description of the 
Assembly and recreation Purpose Group (Purpose Group 5). Gi\en that one of the uses ofthe Tower is 
a block of flats, each of the purpose groups in the building needs to be considered in its own right. 

55 Grenf ell Tower contains 24 storeys abo-.e ground, plus the plant room above. The upper surface of the 
plant room roof is approximately 70m above ground, whereas the top storey (23d floor) is approximately 
63m above ground. The Tower has sides ofapproximately 22m, with an overall area per floor of 
approximately 484m2. 
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56 Table 8 sum m arises the relevant sections of Approved Document B outlining the guidance provided 
within and compares the physical evidence found at Grenfell Tower with the guidance in the rele\ant 
sections of the guidance. lt further provides a list of implications 10r any future work and 10r the ongoing 
investigation. 

57 Note that, in any ev ent, all features of the building, once fully investigated, will need to be considered in 
terms of their contribution to the overall package of fire safety which was af10rded by the building. 
Therefore, even where a feature is indicated in Table 8 as needing no urther investigation because it 
exceeds current recommendations, some further work may be necessary with regards to assessing the 
overall fire safety package of measures that existed in the Tower. 

Table 8- Comparison of physical evidence at Grenfell Tower with relevant guidance in Approved 
Document B [22] 

Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B investigation 

Section 1 

Fire alarm and fire Mains powered smoke Mains powered smoke At present no further 
detection systems and heat detectors in and heat detectors investigation regarding 

accordance with the interlinked within each potential failure to 
recommendations of BS and every flat. comply recommended. 
5839 Part 6 to at least a 
Grade D Category LD3 Communal automatic 

standard: mains fire detection system in 

powered smoke lift lobbies, linked to 

detectors (additional panel at ground floor 

heat detectors optional), entrance lobby, linked 

each with an integral to smoke control 

standby power supply, system. 

detectors to be provided 
in all circulation spaces 
that form part of the 
escape route from the 
flat. 

Section 2 

Means of escape from All habitable rooms to Original construction of This feature of the 
flats have direct access to a original flats and flats Tower, insofar that it 

protected entrance hall introduced by relates to original flats, 
within flat. refurbishment appear to is one which, in BRE's 

comply. opinion, would be 
difficult and expensive 
to change as part of any 
refurbishment. 

At present no further 
investigation regarding 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B investigation 

potential failure to 
comply recommended. 

Single means of escape Conforms with On the basis that 
in common parts only guidance. smoke control and 
acceptable if: stairwell ventilation 

• the flat is 
were provided, this 
layout needs no further 

separated from investigation. However 
the common the adequacy of smoke 
stair by a control and stairwell 
protected lobby ventilation needs to be 
or common 
corridor, and 

examined in any event. 

• the protected 
lobby is 
protected by a 
smoke control 
system, and 

• the stairwell is 
ventilated. 

Stairs which are also Stairs in stairwell This feature of the 
firefighting stairs should narrower- 1 .02m Tower, insofar that it 
be at least 11 OOmm (-1020mm). relates to original flats, 
wide. is one which, in BRE's 

Staircase in atrium opinion, would be 
narrower still- 0.94m difficult and expensive 
(-940mm) to change as part of any 

refurbishment. 

This feature of the 
building will need to be 
considered in 
conjunction with other 
fire safety measures as 
to whether the building 
as a whole provided 
sufficient protection. 

Protected lobbies and Based upon Fire This feature of the 
stairs to be enclosed by Grading of Buildings, building will need to be 
fire resisting walls and floors exceed considered in 
construction. guidance. conjunction with other 

fire safety measures as 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B investigation 

Door fire performance to whether the building 
currently unknown. as a whole provided 

sufficient protection. 

Doors to be subjected 
to standard fire 
resistance tests. 

The protected stair The single stairwell Housekeeping of the 
should discharge discharges into an atrium would be 
directly to the final exit atrium, although the particularly important; 
or by way of a protected atrium appears to be this may need to be 
exit passageway to a separated from the considered as part of 
final exit, having at least remainder of the the review of fire risk 
the same standard of building via suitable fire assessments of the 
fire resistance and resisting construction. Tower. 
lobby protection as the 
stairway. 

Gas service and Gas installation being Implications pending 
installation pipes not to inspected by Corgi. findings from Corgi. 
be installed in stairways 
unless in accordance 
with the requirements 
for installation and 
connection set out in 
Pipelines Safety 
Regulations 1996 [40] 
and the Gas Safety 
(Installation and Use) 
Regulations 1998 [41]. 

Basements should be Conforms with At present no further 
served by a separate guidance. investigation regarding 
stair. potential failure to 

comply recommended. 

The stairs may serve This does not conform This feature of the 
both flats and other as the flats are the main Tower, insofar that it 
occupancies provided use of the building. relates to original flats, 
the flat is ancillary to the is one which, in BRE's 
main use of the building opinion, would be 
and is provided with an difficult and expensive 
independent alternative to change as part of any 
escape route, the stair refurbishment. 
is separated from any 
other occupancies on 
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Relevant section of 
Approved Document 
B 

Section 5 

Fire resistance of 
enclosures, doors and 
glazed elements 

Door fastenings 

Direction of door 
opening 

Construction of stairs 

Guidance in Approved 
Document B 

lower stories by 
protected lobbies, any 
automatic fire detection 
and alarm system with 
which the main building 
is fitted also covers the 
flat. 

Fire resistance should 
be: 

• 120 minutes f or 
loadbearing walls 

• 120 minutes 
around the 
protected shaft I 
firefighting shaft 

• FD60S f or all doors 
enclosing the 
protected shaft I 
firefighting shaft 
and stairwell doors. 

Physical evidence at 
Grenfell Tower 

Based upon Fire 
Grading of Buildings, 
walls and floors exceed 
guidance. 

Door fire performance 
currently unknown. 

Door fastenings should Conforms with 
not impede use in the guidance. 
direction of escape. 
Locks, whether phy.:;ical 
or electronic, should be 
easily overridden by 
those making their 
escape. 

Where practicable, Conforms with 
doors should open in guidance. 
direction of escape. 

Stairs should be Conforms with 
constructed of limited guidance. 
combustibility materials. 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B investigation 

Headroom in escape Clear headroom of not Conforms with At present no further 
routes less than 2m. guidance. investigation regarding 

potential failure to 
comply recommended. 

Floor coverings Should minimise The floor coverings in At present no further 
slipperiness when wet. the lobbies appear to investigation regarding 

have been slip potential failure to 
resistant. comply recommended. 

The stairwell floor 
May need to be 
considered if there are 

comprises bare any indications that 
concrete. One member residents evacuating 
of the BRE team also encountered 
slipped on these stairs difficulty. 
on 141h June 2017 when 
there was firefighting 
water flowing down the 
stairs, and the individual 
was wearing safety 
footwear at the time. 

Final exits Should be at least as Final exit doors are 1 m This will need to be 
wide as escape routes (-1000mm) wide (main reviewed in conjunction 
and facilitate dispersal entrance) and 0.85m with the review of 
of persons away from a (-850mm (east face witness statements to 
building. entrance). establish whether there 

This appears not to 
are any indications that 
residents evacuating 

conform with guidance. encountered difficulty 
as a result of narrow 
escape routes. 

Lighting of escape Adequate artificial No lighting At present no further 
routes lighting in all common measurements carried investigation regarding 

escape routes. out as soot staining to potential failure to 
Standards according to luminaire components, comply recommended. 
BS 5266 Part 1 [42] walls and ceilings 

prevents accurate 
measurement of lighting 
levels. 

Appears to conform 
with guidance based on 
frequency of luminaires 
with battery backups. 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B investigation 

Exit signs Except within a flat, Exit signs are provided This will need to be 
signage in accordance on the ground to third considered in 
with the Health and floors but not on the conjunction with the 
Safety (Safety signs fourth floor and floors review of witness 
and signals) above. statements to establish 
Regulations 1996 [43] whether there are any 
and BS 5499 Part 1 [44] indications that 
(superseded by BS ISO residents evacuating 
3864 Part 1 [45]). encountered wayfinding 

difficulties. 

Evacuation lifts Where provided, these The lift enclosure Given that the lifts are 
should comply with BS structure appears to firemans/firefighting lifts 
5588 Part 8 [46] conform with guidance. (see below) it is 
(superseded by BS expected that 
9999 [47]). The fire resistance of lift inspection of lift doors 

landing doors is not and accompanying 
Firefighting lifts (see currently known. documents will confirm 
Section 17) may be whether or not fire 
used for evacuation of resisting. If not, then it 
disabled people as part may become necessary 
of a management plan. to test the lift landing 

doors. 

Lift construction Lift shaft should be The lift enclosure Given that the lifts are 
enclosed within fire structure appears to firemans/firefighting lifts 
resisting construction so conform with guidance. (see below) it is 
as to minimise smoke expected that 
travel between lobbies The fire resistance of lift inspection of lift doors 
on different floors. landing doors is not and accompanying 

currently known. document will confirm 
whether or not fire 
resisting. If not, then it 
may become necessary 
to test the lift landing 
doors. 

Lift machine rooms Lift machine rooms Conforms with At present no further 
should be sited over the guidance. investigation regarding 
lift well. potential failure to 

comply recommended. 

Refuse chutes Should be constructed Conforms with At present no further 
in accordance with BS guidance. investigation regarding 
5906 [48] and be potential failure to 
separated from other comply recommended. 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B investigation 

parts of the building by 
fire resisting 
construction, and 
should not be located 
within protected 
stairways or protected 
lobbies. 

Section 6 

Wall and ceiling Wall and ceiling linings Not yet known; samples Samples of paint and 
linings of common escape taken. substrate from common 

routes should be Class escape routes have 
0. been taken and are due 

to be tested for their 
composition. 

Wall and ceiling linings Appears to comply, At present no further 
within small rooms (no notwithstanding investigation regarding 
more than 4m2) should residents' own potential failure to 
be Class 3. modifications and items comply recommended. 

below. 

Wall and ceiling linings MDF board has been lt is recommended that 
of circulation spaces introduced to box in the the MDF board of this 
within dwellings should water supplies to flats, construction is tested. 
be Class 1. which is relevant to this. 

Parts of rooms (less Both the uPVC around uPVC and PURL board 
than half the floor area the windows and the to be tested. 
and no more than 20m2) PURL board on/near 
may be Class 3. the external walls are 

relevant to this. 

Section 7 

Fire resistance Current guidance does Conforms or exceeds, The balance of 
not permit unsprinklered although noting excessive fire 
buildings above 30m sprinklers are now a resistance versus a lack 
and as such does not stipulation. of sprinklers in this 
provide a minimum building will need to be 
period of fire resistance considered in 
for loadbearing conjunction with other 
elements in such fire safety measures as 
buildings. However, to whether the building 
loadbearing elements in 
sprinklered buildings 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B investigation 

above 30m should as a whole provided 
provide a minimum of sufficient protection. 
120 minutes fire 
resistance. 

Section 8 

Provision of Every wall separating a Conforms with At present no further 
compartment walls flat from any other part guidance. investigation regarding 
and floors of the building and potential failure to 

every floor should be a comply recommended. 
compartment wall/floor. 

Sprinklers Blocks of flats over 30m Does not conform. Further investigation of 
tall should be fitted with the decision making 
sprinklers inside flats process at design stage 
(common areas need of the refurbishment 
not be sprinklered). needed. 

Construction of Should form a complete Based upon Fire This will need to be 
compartment walls barrier to fire spread Grading of Buildings, considered in 
and floors (generally- between the walls and floors exceed conjunction with other 
not including walls compartments they guidance. fire safety measures as 
around firefighting separate and provide to whether the building 
shaft) 60 minutes fire as a whole provided 

resistance. sufficient protection. 

Doors Doors in compartment Fire resistance of doors A sample of doors to be 
walls should have the not known. subjected to standard 
following fire resistance fire resistance tests. 
(European equivalent in 
brackets): 

• Separating flat f ram 
common space-
FD30S (E30 Sa) 

• Enclosing a 
protected shaft 
forming a stairway 
situated wholly or 
partly above the 
adjoining ground in a 
building used for 
Flats etc. - FD30S 
(E30 Sa) 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B investigation 

• Any door farming 
part of the enclosure 
to a protected 
entrance hall or 
protected landing in 
a flat- FD20 (E20) 

Protected shafts Current guidance does Conforms or exceeds, The balance of 
not permit unsprinklered although noting excessive fire 
buildings above 30m sprinklers are now a resistance versus a lack 
and as such does not stipulation. of sprinklers in this 
provide a minimum building will need to be 
period of fire resistance considered in 
for protected shaft conjunction with other 
enclosures in such fire safety measures as 
buildings. However, to whether the building 
protected shafts in as a whole provided 
sprinklered buildings sufficient protection. 
above 30m should 
provide a minimum of 
120 minutes fire 
resistance. 

Protected shafts Any pipe containing Gas installation being Implications pending 
conveying gas natural or LPG should inspected by Corgi. findings from Corgi. 

be of screwed or 
welded steel 
construction, installed in 
accordance with the 
Pipelines Safety 
Regulations 1996 [40] 
and the Gas Safety 
(Installation and Use) 
Regulations 1998 [41]. 

Ventilation of Ventilated direct to Gas installation being Implications pending 
protected shafts outside air by ventilation inspected by Corgi. findings from Corgi. 
conveying gas openings at high and 

low level in the shaft. 

Section 9 

Provisions of cavity At the junction of all Cavity barriers present Further investigation to 
barriers external cavity walls but not adequate. determine whether 

with compartment walls inadequacies arise from 
and floors. design, supply, 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B investigation 

workmanship or other 
issues. 

Cavity barrier 
inadequacies to be 
repeated in later large 
scale cladding 
experiments to assess 
significance. 

Around openings, No cavity barriers Further investigation to 
including windows. found. determine whether 

inadequacies arise from 
design, supply, 
workmanship or other 
issues. 

Cavity barrier 
inadequacies to be 
repeated in later large 
scale cladding 
experiments to assess 
significance. 

At intervals no greater Cavity barriers present Further investigation to 
than 20m where the but inadequate. determine whether 
lining is Class 1 or inadequacies arise from 
Class 0, or no greater design, supply, 
than 1 Om for any other workmanship or other 
class. issues. 

Cavity barriers 
inadequacies to be 
repeated in later large 
scale cladding 
experiments to assess 
significance. 

Construction and Cavity barriers should Inappropriate use of Further investigation to 
fixings for cavity provide at least 30 fixings. determine whether 
barriers minutes fire resistance. inadequacies arise from 

design, supply, 
workmanship or other 
issues. 

Cavity barriers 
inadequacies to be 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B investigation 

repeated in later large 
scale cladding 
experiments to assess 
significance. 

Section 10 

Fire stopping of pipes Pipe stacks should be Conforms with At present no further 
no more than 160mm guidance. investigation regarding 
diameter, branches potential failure to 
110mm, provided they comply recommended. 
are non-combustible, 
lead, aluminium, 
aluminium alloy, uPVC, 
or fibre cement 
construction. Other 
materials up to 40mm 
diameter. 

Fire stopping of Air handling ducts can Bathroom extract not Implications pending 
ventilation ducts be protected in three yet accessed due to inspection. 

ways: potential presence of 
asbestos. 

Method 1 - Protection 
using fire dampers 

Method 2 - Protection 
using fire-resisting 
enclosures 

Method 3 - Protection 
using fire-resisting 
ductwork 

Fire stopping May be made of cement Varying types of fire- Implications pending 
generally mortar, gypsum-based stopping used. Not inspection. 

plaster, cement or confirmed at the time of 
gypsum based writing if mastics used 
vermiculite/perlite, glass were intumescent but 
fire, crushed rock, blast all internal fire-stopping 
furnace slag or ceramic- appeared to perform 
based products and adequately. 
intumescent mastics. 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B investigation 

Section 12 

External surfaces Class 0 or Class B-s3, Awaiting standard test Awaiting standard test 
above 18m d2 or better. results. results. 

External surfaces Index (I) or not more Awaiting standard test Awaiting standard test 
below 18m than 20 or Class C-s3, results. results. 

d2 or better, or timber. 

Insulation Any insulation, filler Awaiting standard test Awaiting standard test 
materials/products material (not including results. results. 

gaskets, sealants and 
similar) etc. used in the 
external wall 
construction should be 
limited combustibility. 

Cavity barriers Should be provided as Cavity barriers present Further investigation to 
per Section 9. but inadequate. determine whether 

inadequacies arise from 
design, supply, 
workmanship or other 
issues. 

Cavity barriers 
inadequacies to be 
repeated in later large 
scale cladding 
experiments to assess 
significance. 

Alternative approach If not the above BRE understand from Large scale cladding 
approach, the MPS that at the time of test to be carried out. 
performance criteria in writing no evidence of a 
BR 135 [49] should be BS 8414 test has been 
met using full scale test discovered. 
data from BS 8414 Part 
1 or 2 [12][50]. 

Section 13 

Space separation Refer to BR 187 [51]. Appears to conform At present no further 
with guidance, although investigation regarding 
detailed analysis not yet potential failure to 
carried out. comply recommended. 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B investigation 

Building-to-building fire 
spread did not occur. 

Section 14 

Roof coverings Roof to provide 30 Conforms with At present no further 
minutes fire resistance guidance. investigation regarding 
from below for means of potential failure to 
escape from plant comply recommended. 
room. 

Roof covering CC or Appears to conform At present no further 
better, subject to with guidance. investigation regarding 
distance to relevant potential failure to 
boundary. comply recommended. 

Section 15 

Fire mains Wet fire main should be Dry rising fire main Analysis to be carried 
provided. provided. out to establish whether 

sufficient water flow and 
Does not conform with pressure can be 
guidance. achieved with one or 

more fire appliance 
pumps. 

Fire main outlets should Fire main outlets within Dry rising outlet in lobby 
be within stairwell (as lobbies. not stairwell may have 
flats open directly onto caused problems with 
lobby). Does not conform with firefighting tactics - to 

guidance. be checked against 
witness statements. 

Hydrants should be Distances conform with Witness statements of 
within 90m of fire main guidance but some firefighters to confirm 
inlet hydrants were found not whether any difficulties 

to conform with locating water supplies. 
guidance concerning 
marking to assist 
firefighters to locate 
them. 

Section 16 

Vehicle access Access for a pumping Possible for a single Witness statements to 
appliance to within 18m appliance to gain be checked to ensure 
of inlet. route was not blocked. 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B investigation 

access within 18m of To be considered in 
inlet. conjunction with dry 

rising main; whether 
one appliance powerful 
enough for water to 
70m height. 

Roadways and Conforms with At present no further 
hardstandings to be guidance. investigation regarding 
sufficiently wide, high potential failure to 
and load bearing for fire comply recommended. 
appliances used by the 
local fire and rescue 
service. 

Section 17 

Provision of Provide firefighting shaft Lifts appear not to Further inspection of lift 
firefighting shafts with firefighting lifts. conform with standard and findings from BMS 

for firefighting lift. May retrieval needed. 
comply with firemans 
lift. 

Firefighting shafts Conforms with guidance At present no further 
should serve all floors noting that shaft need investigation regarding 
through which they not serve basement. potential failure to 
pass. comply recommended. 

Every part of every Conforms with At present no further 
storey should be no guidance. investigation regarding 
more than 60m from a potential failure to 
fire main in a firefighting comply recommended. 
shaft. 

Design and Firefighting shaft Conforms with At present no further 
construction of equipped with fire guidance. investigation regarding 
firefighting shafts mains with outlet potential failure to 

connections and valves comply recommended. 
at every storey. 

Firefighting lift shaft The lift enclosure Given that the lifts are 
should conform with structure appears to firemans/firefighting lifts 
clauses 7 and 8 of BS conform with guidance. (see below) it is 
5588 Part 5 [52]. 

The fire resistance of lift 
expected that 
inspection of lift doors 

landing doors is not and accompanying 
currently known. document will confirm 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B investigation 

whether or not fire 
resisting. If not, then it 
may become necessary 
to test the lift landing 
doors. 

Firefighting lift Inspection of systems Further inspection of lift 
installation should ongoing, however a and findings from BMS 
conform with BS EN 81 secondary power retrieval (WSP) and 
Part 72 [53][54] and BS supply for the lifts has electrical survey (RINA) 
EN 81 Part 1 [55]. not been located needed. 

indicating potential non-
conformance. 

Flats allowed to open Conforms with At present no further 
directly onto lift lobby guidance. investigation regarding 
provided lift doors no potential failure to 
more than 7.5m from comply recommended. 
firefighting stair. 

Section 18 

Provision of smoke Smoke outlets should Conforms with At present no further 
outlets be provided. guidance. investigation regarding 

potential failure to 
comply recommended. 

Smoke outlets should Conforms with At present no further 
be situated at high guidance. investigation regarding 
level. potential failure to 

comply recommended. 

Each compartment Conforms with At present no further 
should have direct guidance. investigation regarding 
access to venting. potential failure to 

comply recommended. 

Natural smoke outlet Combined clear cross Although only viewed At present no further 
provisions sectional area not less and not specifically investigation regarding 

than 1/401h of the floor measured, appears to potential failure to 
area. conform with guidance. comply recommended. 

Construction of outlet Outlet ducts or shafts Conforms with At present no further 
ducts or shafts should be of non- guidance. investigation regarding 

combustible potential failure to 
construction. comply recommended. 
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5 lnteri m Conclusions 

Report Number: P109378-1012 

Issue: 1 

!;8 As set out in Chapter 2, the ov erarching aims for the BRE on-site investigation are as follows: 

58.1 To collect as m uch physical evidence as possible in relation to 

58.1.1 Patterns of fire damage, fire spread and srmke spread at Grenfell Tower (externally 
and internally) 

58.1.2 The fire protection system s at Grenfell Tower 

58.1.3 The general construction of Grenf ell Tower relevant to fire safety 

58.2 To cam pare the physical evidence of the construction and 1ire protection of Grenfell Tower with 
the recommendations of the edition of Approved Document B which was in effect at the time of 
the last building work to be carried out at Grenell Tower [22]. 

59 Grenf ell Tower, as originally built, appears to ha\€ been designed on the premise ofproviding very high 
levels of passive fire protection. 

59.1 The structure and cam partment walls/floors afforded a much higher degree of fire resistance 
than would currently be recommended by Approved Document B. Had the modern standard of 
fire resistance been provided, in BRE's opinion, given the severity of spalling to concrete 
including exposure of reinforcing steelwork, it is likely that the Tower would ha\B collapsed, 
whether fully or partially. 

59.2 The original f ac;ade of Grenfell Tower, comprising exposed concrete and, given its age, likely 
timber or metal frame windows, would not have provided a medium for fire spread up the 
external surface. 

6.0 In BRE's opinion, prov ided compartmentation was completed via suitably fire resisting doors and fre 
stopping, there would have been little opportunity for a fire in a flat of Grenfell Tower to spread to any 
neighbouring flats. This principle of design is, in BRE's opinion, what would ha\B allowed for a building of 
this height to be permitted a single staircase despite there being no suppression SJ5tem. 

61 Ev idence collected and recorded during the on-site investigation has indicated that ~rious routes for fire 
spread appear to have been introduced, whether \la the add it ion of fuel or shortcomings in 
compartmentation: 

61.1 The cladding ov 
fac;ade; 

er the fac;ade appears to have introduced a medium for fire spread up the 

61.2 Subdiv ision of the fuel load presented by the cladding system via cavity barriers appears to 
have been inadequate; 

61.3 The m anner in which new windows were connected to the cladding system lacked any barriers 
to fire spread between flats and the cladding system; 

61.4 The lack of door closers on f ire doors have introduced weaknesses into the separation between 
flats and the common parts. 
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62: The cladding system is of particular concern given the manner in which fire spread up and across it and 
involved flats as it did so. The multiple potential deficiencies concerning the cladding systemreflect its 
significance with regards to actual fire spread during the fre. The cladding system had the bllowing 
issues. Note the significance of these is Br greater when they are considered in corrbination as opposed 
to when they occur in isolation. 

62.1 Insulation was corn bustible. This appears to ha\€ provided a medium for fire spread up, across 
and within sections of the far,;:ade. 

62.2 Cav ity barriers were improperly oriented, were of insufficient size specification to close gaps in 
the event of fire, and/or gaps were larger than they ought to ha-e been given the cavity barriers 
used. 

62.3 Gaps between insulation and the surf ace of the building and gaps belween insulation and cavity 
barriers, provided a route for fire spread. 

62.4 The aluminium composite material used in the far,;:ade has a core which appears to be highly 
combustible. This material appears to have provided a medium for fire spread up and across 
the far,;:ade. 

62.5 W indows appear to ha\€ been installed into the far,;:ade in a manner which provides a direct 
route for fire spread from flats into the cavity of the far,;:ade, and from the far,;:ade back into flats. 
There do not appear to have been any cavity barriers installed at locations where window 
openings communicate with the cavity in the far,;:ade. 

63 Fire doors appear to hav e provided some degree of protection where these ha\€ been provided and 
closed. In particular, it is worthy of note that the doors onto the waste chute room:; appear to have 
performed particularly well. The absence ofdoor closers on front doors to flats appears to ha\€ resulted 
in a significant number of doors being left open. Where this has occurred, the fire in each flat appears to 
have emitted large quantities of smoke (and later fire) directly into the immediate lobby, and these ha-e 
gone on to affect the lifts and single stairwell. 

64 The pattern of fire dam age across Grenfell Tower is complex, but there is a general trend of darrage 
increasing further up the Tower. The particular exception to this is in the stairwell, where danatge 
appears to be concentrated around the 1 jh and 141h floors, with less damage across the upper parts of 
the stairwell. 

65- The m eans of escape for Grenfell Tower appear at the time of construction to ha\€ been broadly 
compliant with guidance and codes of practice that were in place at the time. Whilst it is acknowledged 
that it would be difficult to make changes to the single stairwell as part of any reflrbishment, assessment 
will need to be made of the impact of the associated building features, notably the atrium, the lifts and 
other occupancy types within the Tower, which were introduced/rmdified as part of the refurbishment. 

66 Access and f acilities for the fire and rescue ser\ice are in BRE's opinion variously deficient or in need of 
further investigation. A building of Gren"fell Tower's height ought to have been fitted with a wet rising main 
as part of the refurbishment; instead the existing dry rising rrain was extended and modified. This is 
particularly significant in conjunction with the limited -.ehicle access at the Tower as, it is BRE's opinion 
that it is unlikely that a single fire appliance could prm.ide sufficient pressure and flow of water for 
firefighting at the top of the Tower. The abrementioned points (paragraph 65) regarding rreans of 
escape necessarily affect access br firefighters within the Tower to carry out their \Brious roles. 
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67 The gap analysis to Approv ed Document B (AD B) has highlighted where there are non-conbrmances or 
further investigation is required to con1irm whether or not there is a non-conbrmance issue, see Table 9. 
The gap analysis will be used to inbrm the ongoing investigation with the aim of meeting the overarching 
objectives which have been set. 

Table 9 - Summary of subjects from Table 8 for which further investigation is recommended 

Non-conformance I potential non-conformance Further investigation suggested 
subject 

Means of escape 

Stairs narrower than recommended Consider as part of holistic fire safety review 

Stairwell discharges into atrium Housekeeping within fire risk assessrrents 

Stairs serving other occupancies Consider as part of holistic fire safety review 

Floors slippery when wet Review witness statements 

Final exits narrow Review witness statements 

Exit signs inadequate Review witness statements 

Internal linings 

Wall and ceiling linings in escape routes unknown pam pies taken and tests to be carried out 

Wall and ceiling linings in flat circulation spaces Testing recommended 

Wall and ceiling linings in flats; uPVC and PURL Samples taken and tests to be carried out 
board 

Compartmentation 

Excessive fire resistance vs no sprinklers Consider as part of holistic fire safety review 

Doors fire resistance unknown Fire resistance tests to be carried out 

Gas services in protected shaft unknown Pending report from CORGI 

Ventilation of protected shafts conveying gas Pending report from CORGI 

Inadequate cavity barriers at compartment Further investigation to determine root cause plus 
junctions inclusion in large scale tests and reconstruction 

Inadequate cavity barriers around windows Further investigation to determine root cause plus 
inclusion in large scale tests and reconstruction 

Inadequate cavity barriers at relevant intervals Further investigation to determine root cause plus 
inclusion in large scale tests and reconstruction 

Cavity barriers inappropriately fixed Further investigation to determine root cause plus 
inclusion in large scale tests and reconstruction 
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Non-conformance I potential non-conformance Further investigation suggested 
subject 

Fire stopping of ventilation ducts unknown Inspection pending asbestos survey 

Fire stopping generally Inspection to be completed pending asbestos 
survey 

External fire spread 

External surfaces above 18m unknown fire Small scale standard tests to be carried out 
performance 

External surfaces below 18m unknown lire Small scale standard tests to be carried out 
performance 

Insulation materials and other major fac;ade Small scale standard tests to be carried out 
components unknown fire performance 

Cavity barriers inadequate Further investigation to determine root cause plus 
inclusion in large scale tests and reconstruction 

Alternative cladding test approach unknown Large scale compliance test to be carried out 

Access and facilities for the fire service 

Dry rising main instead ofwet rising main Analysis of whether single fire engine can supply 
water to 23rd floor and roof to be carried out 

Dry rising outlets in lobbies not stairwell Review firefighter witness statements 

Hydrants not clearly marked Review firefighter witness statements 

Vehicle access for one appliance only To be considered in conjunction with dry rising 
main for ability to send water to 2:Jd floor or roof 

Firefighting lift unknown Continue survey of lifts and associated 
documentation. Awaiting reports tom RINA and 
WSP 

Firefighting lift landing doors unknown Continue survey of lifts and associated 
documentation. Awaiting reports tom RINA and 
WSP 
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8. Dav id has been involved in two fire investigations led by the UK's Marine Accident ln\estigation 
Branch; the Commodore Clipper fire of June 2010 and the Yeoman Bontrup fire of July 2011. His 
involvement in both investigations concerned the contribution of rrnterials to the development 
and spread of the fires on the vessels. 

9. Dav id investigated track fires on the London Underground on behalfof Balfour Beatty. The 
investigation and supporting laboratory e~eriments led to the development of safer systems of 
work for Balfour Beatty and Track Alliance staffworking on the London underground network. 

10. David chairs the Institution of Fire Engineers Fire ln\estigation Special Interest Group. 

11. David represents BRE on the UK Fire ln\estigation Strategic Steering Group of the Chief Fire 
Officers' Association. 

12. Dav id is one of the authors of the Code of Practice for ln'IBstigators of Fire and Explosions for the 
Criminal Justice Systems in the UK, which is jointly endorsed by the ChiefFire Officers' 
Association, the Institution of Fire Engineers and the UK Association of Fire ln-estigators. 

13. David is a regular guest lecturer on the Fire and E~losions Investigation course at Leeds 
University, lecturing on the correct use of fire rmdelling in support of fire in\estigation. 

OTHER RELEVANT EXPERIENCE 

• Managed and led the program m e of work for the Chief Fire Officers' Association drating the new 
suite of National Operational Guidance on Fires in the Built Emironment. This guidance will be 
used by the UK Fire and Rescue Selltice by CFOA to provide a common understanding and 
common language for firefighters to understand the beha\iour of buildings and structures during 
fires. 

• M em ber of the team carrying out research br the Department for Communities and Local 
Government on fire spread in car parks. Managed the programrre of 11 large scale experiments 
that were carried out during the o\erall programme of research. 

• Managed and led BRE inv olvement in the EU TRANSFEU project; a project to de\elop fire safety 
hazard analysis of railway rolling stock. lm.olved in the setting up and development activity on 
coupling the existing BS EN ISO 5859 smoke box to gas phase FTIR for detection and 
measurement of toxic gases; the method to be incorporated into EN 45545 Part 2. 

• Managed and carried out program m e of experimental research for the Federation lnternationale 
de I' Automobile (FIA) investigating fires in motor sport vehicles and feasibility of on-board and 
hand-held suppression systems used by marshals for dealing with these 1ires. 

• Drafting of Government Guidance documents, including HTM 05-03 Part J (br the Department of 
Health) and parts of BB100 (ibr the Department for Children Schools and Families, now 
Department for Education). 

• Mem ber of the team carrying out research br the Ministry of Justice on fire sa"Bty in prison cells. 
Managed a full scale burnout of a prison cell to be used as benchrmrk data for the programme of 
research. 
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• Mem ber of the team carrying out fire risk assessrrent of HMS Victory for the Ministry of Defence. 
Responsible for design of test rig to replicate HMS Victory so that fire tests could be carried out to 
provide source data for design of suppression S)Gtem for HMS Victory. Carried out investigation 
of Cutty Sark fire to gather supporting data for this process. 

• Managed and carried out research f or Transport for London into potential vulnerability of Cycle 
Hire terminals to arson attack. 

• Carried out com putational fluid dynamics modelling using JASMINE in support ofATKINS (now 
AECOM) design team for Dubai Metro Danube Station (pre\iously named Jebel Ali Industrial 
station). 

• Mem ber of the team carrying out scoping study br the Department for Communities and Local 
Government on sustainability and fire. Has extensive experience on the fire performance of 
buildings incorporating innovative construction products and techniques (also known as rmdern 
methods of construction) based on incident e~erience and experimental research. 

PAPERS & PUBLICATIONS 

1. Annable K, Greenwood S and Crowder D, "Residential sprinkler installation practice to m aximise 
functionality and to prevent possible fire penetration", 2007. 

2. Charters D and Crowder D. 'Ev acuation of Mobility Impaired People from Hospitals' BRE Trust 
Research Day, BRE, 19h November 2007. 

3. Crowder D. 'Recent Fire Engineering Research Findings and how Fire lnv estigation Fuels 
research' Forensic Engineering Colloquium, Uni\.ersity of Limerick, 101h March 2008. 

4. Crowd er D. 'Fires in tim ber frame buildings- Manthorpe Avenue and BRE Fire Investigation' IFE 
North West Chapter, Manchester, 12h March 2008. 

5. Crowder D. 'Lessons f rom Healthcare Fire Investigations' BRE Fire Health Check conerence, 81h 

July 2008. 

6. Crowder D. 'Fire inv estigations Involving Innovative Construction Products and Techniques' Fire 
Investigation and Research Part 3, BRE, 12h February 2009. 

7. Shipp M, Fraser-Mitchell J, Chitty R, Cullinan R, Crowder D, and Clark P. 'Fire Spread in Car 
Parks; a summary of the CLG/BRE research programme and fndings' Fire Safety Engineering 
Magazine, 91h June 2009. 

8. Crowder D. 'Fire lnv estigation as a Mechanism br Improving the Built Environment' University of 
Central Lancashire Fire Investigation MSc Course, 1 9h October 2009. 

9. Crowder D. 'Literature Rev iew and Fire Investigation findings- CLG Fire Spread in Car Parks' 
CLG Fire Spread in Car Parks Conerence, BRE, 27'h October 2009. 

10. Crowder D. 'Fire investigation and research im.olving innovative construction products and 
techniques' Hertfordshire branch of Institution of Fire Engineers Annual General Meeting, 2Jl 
April 2010. 
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11. Crowder D and Cullinan R. 'Fire Spread in Car Parks: The Contribution of Materials on the 
Exterior of Modern Vehicles' lnterflam 2010, Jh July 2010. 

12. Crowd er D and Gough I. 'Sprinklers in Car Parks' Fire Sprinkler 2010, 1 8h November 2010. 

13. Crowder D. 'Fire investigation on behalf of Communities and Local Government: Learning 
lessons on how buildings and their occupants respond to fire' International Association of Arson 
Investigators Annual Training Con"Brence, 251h January 2011. 

14. Crowder D. 'Fire investigation as a feedback mechanism for the fire community' University of 
Edinburgh and Lloyds Register Educational Trust Technical Leadership senilnar in Fire Safety 
Engineering, 2nd June 2011. 

15. Crowder D. 'DCLG Research Project: Fire Spread in Car Parks' Fire Sa"Bty in Residential Care 
Premises and Fires in Multi-Storey Car Parks IFE East SussexGroup CPD Training Day, 21st 
July 2011. 

16. Crowder D. 'Fire Safety Update' Building Research Housing Group Seminar 76: Safety Matters, 
1 ?lh November 2011. 

17. Crowder D. The Lakanal Fire, London- Findings from the Inquest' Various, April2013 to June 
2014. 

18. Crowder D. 'Potential Perils of modern methods of Construction' Association of Insurance 
Surveyors CPD seminar, 25th June 2012. 

19. Crowder D. 'Fire and Safety' Building Research Housing Group Seminar 77: Does Saety Matter, 
131h September 2012. 

20. Crowder D. 'Renewable Energy Risks and Modern Methods ofConstruction Losses' Zurich Risk 
Engineering Forum, 10th October 2012. 

21. Crowder D. 'Monitoring the fire risks of sustainable technologies' Fireforum Congress 2012 "Fire 
and Sustainability" Brussels, 18h October 2012. 

22. Crowder D and Charters D. 'Evacuating Vulnerable and Dependant People tom Buildings in an 
Emergency' FB52. IHS BRE Press 2013. 

23. Crowder D. The Fire Risks of Renewable Energy Generation' Allianz Regional Risk Control 
training day, 121h March 2013. 

24. Crowder D. 'Fire Protection in Social Housing- The Lessons to be Learnt' Firex2013, 141h May 
2013. 

25. Crowder D. 'Lessons from Real Fires in Timber Construction' Wood2Build, 6th June 2013. 

26. Shipp, M, Crowder, D, Holland, C et al. (2013) Fire safety and solar electric/photo'vOitaic systems. 
International Fire Professional, October 2013; 6, pp. 12-17. 

27. Crowder D and Westlake J. 'Prevention of Arson in Schools' Education Estates Conerence, 261h 
November 2013. 

28. Crowder D. 'Do You Understand the Structure of Your Building?' All Party Parliamentary Fire 
Safety and Rescue Group, 4h December 2013 
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29. Foster A and Crowder D. 'Proximate Cause and Subrogation' Chartered Institute of Loss 
Adjusters Future Focus Conierence, 2nd May 2014. 

30. Crowder D. 'Fire safety in student accommodation- Lessons tom related real incidents' 
University Safety and Health Association Fire Seminar, 4h June 2014. 

31. Crowd er D. 'Fire safety issues in social housing- real fire e>q:>erience' Firex 2014, 1 ]lh June 
2014. 

32. Shipp, M, Holland, C, Crowder, D and Lennon, T. (2015) 'Gone to blazes; Tackling fire spread in 
roof voids'. RI BA Journal. Available online February 2015. 

33. Crowder, D. 'Lessons from Major Fire Disasters' Fire Toxicity 2016, 21'1 March 2016. 

34. Holland, C, Crowder, D and Shipp, M. (2016) External fire spread: New research Part 1. 
Building Engineer April 2016. 

35. Holland, C, Crowder, D, Shipp, M and Cole, N. (2016) External fire spread Part 2: New 
experiments on fayade systems. Building Engineer May 2016. 

36. Holland, C, Crowder, D and Shipp, M. (2016) Fire saiety issues with balconies. Building Engineer 
July 2016. 

37. Holland, C, Crowder, D and Shipp, M. (2017) Life safety and Regulation 7. Building Engineer 
January 2017. 
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NAME CIARA HOLLAND 

CURRENT POSITION Senior Fire Investigation Consultant 

ACADEMIC QUALIFICAllONS MSc Forensic Science 

BSc (Hons) Forensic Chemistry 

PROFESSIONAL QUALIFICA llONS AIFireE, MCSFS 

SPECIALISATIONS Fire investigation, Fire development and building 
performance against building regulations and 
guidance, Experimental research and 
consultancy 

CAREER SUMMARY 

Ciara is a Senior Fire Investigation Consultant within the BRE Fire ln\estigation team. She specialises in 
the investigation of fire safety deficiencies and how these defciencies contribute to disproportionate 
damage. As part of this work, Ciara regularly assesses how fire saety deficiencies relate to legislative, 
contractual and professional duties ofthose responsible fbr the provision of fire safety designs and fire 
protection systems. 

Since joining BRE in 2012, Ciara has worked on a \Eiriety of research projects br UK Government and 
private concerns. Projects include: assessing the effect of fire on IBrious electrical cable supports, the 
effect of fire on consumer units, reviewing perfOrmance of compartmentation in roof voids in past fires, 
large scale reconstructions and e'Periments following fires involving hotels and development of guidance 
on fires in the built environment for the National Operational Guidance programrre for the UK Fire and 
Rescue Service. 

Prior to BRE, Ciara lectured on Forensic Science, with a bcus on Forensic Toxicology and Quality 
Assurance, at the University of Strathclyde as a Teaching Associate. She was responsible or the 
delivery of the fire science input on the Scottish National Fire ln..estigators Courses 2011/2012. Further 
responsibility within these courses im.olved assisting with the setup and data recording at -18 li..e burns. 
She was further employed as a Research Associate at Strathclyde Uni..ersity to investigate an analytical 
method of analysis for brominated flame retardants. 

Ciara holds an undergraduate degree in Forensic Chemistry and an MSc in Forensic Science. Ciara is a 
Member of the Chartered Society of Forensic Sciences, an Associate Merrber of the Institution of Fire 
Engineers, a member of the International Association of Arson ln\estigators (IAAI) and the UK 
Association of Fire Investigators (UK Chapter of IAAI). Ciara represents BRE Global on the UK's National 
Arson Prevention Forum and is a visiting lecturer on Fire Science and Fire ln\estigation at the University 
of Strathclyde. 

EXPERIENCE 

The following has been selected with respect to e'Perience as a fire investigator. 

• Ciara attended the scene at Old ham Street, Manchester in July 2013 bllowing a firefighter fatality 
to investigate the fire on behalf of DCLG. Subsequently, Ciara provded an expert report to the 
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Coroner of the inquest held in May 2016 specifcally addressing issues related to the fire loading 
in the premises at the time of the fire. 

• Ciara is Deputy Project Manager f or the Investigation of Real Fires project which BRE undertakes 
on behalf of DCLG. As part of this project Ciara has investigated issues with building 
performance at a number of fire scenes or following a fire at a premises including: Old ham Street, 
Manchester, July 2013 (firefighter fatality), Nottingham University, September 2014 (timber frame 
under-construction), Carrden Market, May 2014 (market stalls) and Langley Mill, Derby, June 
2015 (multi-fatal fire). 

• Ciara has m anaged and led a number of large-scale experimental research projects looking at 
various aspects offire safety performance of buildings including: 

o A program m e of work which looked at the effect of fire on electrical cable supports and 
fixings following the deaths of a number of firefighters; the findings of this research were 
used to inform the latest amendment to BS 7671 -the wiring regulations. 

o A series of fire ex periments investigating the performance of domestic consumer units in 
fires; the findings of this research were also used to inform an arrendment to the wiring 
regulations (BS 7671 ). 

o A series of large-scale ex periments assessing the perfOrmance of different external 
building far,;:ades including non-fire rated double glazing when e)!Josed to a fire from 
below. 

o A series of ex periments investigating fire spread along soffits in buildings to determine 
whether it provides a route for by-passing compartmentation. 

o Large-scale fire ex periments to assess the fire development characteristics of 
photovoltaic lithium-ion battery storage units during a fire. 

• Ciara has also carried out m any laboratory fire experiments and fire reconstructions on structures 
and components to test hypotheses or assess possible fire pert>rmance in support of 
investigations following incidents. These experiments range from bench-scale analysis oftoxic 
species evolved from burning electrical equipment in trains to large-scale reconstructions or 
partial reconstructions of incidents. Most notably a large-scale reconstruction and subsequent 
experimental programme to investigate fire safety solutions in relation to a series offires at 
timber-frame hotels. 

• Ciara has prov ided expert opinion on a number of legal cases. She has been im.olved in the 
defence of criminal cases including murder and arson with intent and reckless arson cases. 

• Ciara has also prov ided assistance in a number of civil disputes where there was extensive or 
unusual fire spread as well as cases where there are disputes concerning the design and 
construction of premises which impact on fire safety. This includes matters concerning liabilities 
for damage post-fire and disputes over passive fire protection defects in various building types. 
Ciara has provided expert advice at mediation. 

• Ciara was a key m ember of the team on a programme of work for the Chief Fire Officers' 
Association drafting the new suite of National Operational Guidance on Fires in the Built 
Environment. This guidance will be used by the UK Fire and Rescue Sef\ice by CFOA to provide 
a common understanding and common language for firefighters to understand the beha\iour of 
buildings and structures during fires. 

• Ciara is a m ember of the team conducting research into 1ire incidents involving photovoltaic/solar 
panel systems on behalf of the Department for Business, Energy and Industrial Strategy. 
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Findings from the research will be used to monitor and improve the safe-use of these systems 
and inform guidance provided to Fire & Rescue Services when fighting fires involving these 
systems. 

• Ciara is also proficient in the application and use of various analytical techniques including GC­
MS, GC-FID, HPLC, FT-IR and UV br forensic investigations. 

PUBLICATIONS 

1. Holland, C, et al. (2012) Elem ental analysis of paper using Laser Induced Breakdown 
Spectroscopy. Poster presentation at European Acadeny of Forensic Science Triennial 
Conference, August 2012. 

2. Shipp, M, Crowder, D, Holland, C et al. (2013) Fire safety and solar electric/photovoltaic systems. 
International Fire Professional, October 2013; 6, pp. 12-17. 

3. NicDaeid, N, Sav age, K, Ramsay, D, Holland, C et al. (2014) De\elopment of gas 
chromatography-mass spectrometry (GC-MS) and other rapid screening methods for the analysis 
of 16 'legal high' cathinone derivatives. Science & Justice, January 2014; 54 (1) pp. 22-31. 

4. Holland, C. Understanding additional risks through the introduction of photov oltaics. 
Presentation at FIREX International 2014, Expertise & Guidance Theatre, ExCel London, June 
2014. 

5. Holland, C. Fire lnv estigation: An Intelligence Led Approach. Presentation at CFOA Conerence: 
A View from the Top Floor at FIREX lnternational2014 ExCel London, June 2014. 

6. Holland, C and Bulbrook, D. National Operational Guidance- Fires in the Built Env ironment. 
Presentation at the Institution of Fire Engineers AGM, Stratbrd-upon-Avon, June 2014. 

7. Holland, C. Fires in educational premises- Is there a problem ? Presentation at the Institution of 
Fire Engineers South East Branch Seminar on Fire Safety in Educational Premises and 
Compartmentation, Siemens HQ, Frimley, September 2014. 

8. Holland, C. A series of experiments to assess the effect of fire on a selection of electrical cable 
supports. Presentation at the Institution of Fire Engineers RE14 conerence, Fire Service 
College, Moreton-on-Marsh, No\ember 2014. 

9. Holland C. 3 rd party certification and fire protection t=tkes. Presentation at the UK Association of 
Fire Investigators Annual Training Conarence, University of London Union, January 2015. 

10. Shipp, M, Holland, C, Crowder, D and Lennon, T. (2015) Gone to blazes; Tackling fire spread in 
roof voids. RI BA Journal. Available online February 2015. 

11. Holland, C. (2015) Fire safety of cable installations in buildings. Building Engineer Septerrber 
2015. 

12. Holland, C. (2015) Process mapping deliberate fire investigation and prosecution - BRE 
perspective on provision of expert witness services. Arson Prevention Forum Conference, 
Emergency Services Show, September 2015. 

13. Holland, C. (2016) Life safety and the UK Building Codes. Fire Tm4city 2016 Conference, 
University of Central Lancashire, Preston, March 2016. 
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14. Holland, C, Crowder, D and Shipp, M. (2016) External fire spread: New research Part 1. Building 
Engineer April 2016. 

15. Holland, C, Crowder, D, Shipp, M and Cole, N. (2016) External fire spread (Part 2): New 
experiments on far,;:ade systems. Building Engineer May 2016. 

16. Holland, C, Crowder, D and Shipp, M. (2016) Fire safety issues with balconies. Building 
Engineer July 2016. 

17. Holland, C, Crowder, D and Shipp, M. (2016) Life safety and Regulation 7. Building Engineer 
January 2017. 

18. Holland, C. Fire experiments with emerging technology. Presentation at the IFE SouthWales 
Branch seminar, South Wales Fire & Rescue Service HQ, Llantrisant, April 2017. 

19. Holland, C. Fire incidents in care homes and sheltered accommodation post-Rose Park Inquiry. 
Presentation at Fire Safety in Healthcare Services Conference 2017, Dublin, April 2017. 
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NAME DAVID BUTLER 

CURRENT POSITION Associate Director, HVAC Engineering and 
Building Diagnostics 

ACADEMIC QUALIFICAllONS MSc, BTech 

PROFESSIONAL QUAUFICA llONS Fellow of Institute of Refrigeration 

SPECIAUSATIONS Physical mock-up testing, building diagnostics, 
site investigations and consultancy related to 
building services including heating, ventilation 
and air conditioning. 

CAREER SUMMARY 

Over 30 years' experience of designing and undertaking of physical mock-up tests, laboratory testing and 
site investigations and consultancy on the perbrmance of building conditioning systems. This has 
included conventional HVAC systems and low energy and passi\e systems and heat pumps. Experience 
over the last 10 years of building in\estigations relating to building physics including o\erheating, 
condensation and the operation and perbrmance of HVAC systems in houses, commercial and other 
buildings. Undertaken policy related work under DEFRA's MTP and or the Carbon Trust related to air 
conditioning. 

EXPERT WITNESS RELATED 

2016- Investigation into dampness at Aberystwyth University for Balfour Beatty Investments. 

2016- Review of air conditioning at Linwood Comrrunity Leisure Centre for Renfrewshire Council. 

2013-2016- Expert opinion on overheating at Flat 164, 25 Barge \Nalk. 

2014 - 2016- Site investigation of dampness in thatched roof at Farthingale for Cunninghamlindsey. 

2015- Report on heat pum pat Comm ongate Cottage Re: Mark Noble vs Finn Geotherm (referred by 
IDRS, International Dispute Resolution Centre). 

2015- Investigation into failure of computer centre cooling system "Eilure at Surrey University for Clyde & 
Co. 

2015- Expert opinion on high humidity at Cedar Cottage, Blackheath for Ev ersheds LLP on behalf of 
Morden College. 

2015- Review of thermostatic mixing valve (TMV) failures at Elizabeth House, Thurrock for Devonshires 
Solicitors on behalf of Hanover Housing Association. 

2014- Reassessment of soffit insulation and condensation in flats or Paradigm Housing Group. 
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2014- Review of M&E Specification, Employers Requirements and contract documents of a large 
residential housing scheme for Rydon Construction. 

2014- Site investigation and review of underfloor heating system for Cunningham Lindsey. 

2014- Investigation into heating systems at Longtown for Riverside Housing Association. 

2014- Advice on ductwork insulation at Orbrd Park Leisure Hub lbr Warrington Borough Council. 

2013- Advice on overheating of hospital ward pantries br Lewisham Healthcare NHS Trust. 

2013- Review and expert opinion report lbr Accent Nene regarding deective air source heat pump 
installations in 101 dwellings. 

2011 to 2012- Detailed site investigations and monitoring of air to water heat pumps at a new housing 
development to determine cause of occupant corrplaints for the developer. 

2010- Detailed investigation into an electrically heated flat for Accent Nene. 

2006 to 2007- Expert Opinion on chilled beam performance at Bristol Harbourside br Kier Build. 
Briefing Kier Build and their solicitors and Barrister on technical aspects relating to chilled bearl$ (and 
provision of technical testing services). 

OTHER RELEVANT EXPERIENCE 

Full-scale physical mock-up testing of internal environments, including air movement, ventilation, 
heating/cooling performance and thermal comfort. 

Laboratory testing of HVAC components including heat pumps. 

Building diagnostics, consultancy and e~ert opinion on overheating, air quality, building health, control 
and energy efficiency related to building conditioning system; (mechanical and passive ventilation and 
cooling and heat pumps). 

Client advice and design guidance on passi\e and low energy cooling and air conditioning system;. 

Monitoring of building services systems and equipment in the field to assess S)Stem performance and 
building environmental parameters and to investigate overheating and condensation. 

Development and review of testing methodologies to assess the thermal performance of buildings using 
the eo-heating test method. 

Technical Expert and Consultant to the Carbon Trust br various refrigeration related technologies 
including chillers, and new technology studies. 

PAPERS AND PUBLICATIONS 

Over 80 published papers and technical articles including: 

Abela A, DJG Butler. BRE Information Paper on Heat Metering. Decerrber 2016 

Butler DJG and A Dengel. Review of eo-heating test methodologies. NHBC Foundation 2013. 
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Butler DJG. Seminar presentation on Targeting packaged ac efficiency, RAC 2009, BirminghamNEC, 
2009. 

Butler DJG. Refrigeration for air conditioning buildings. Retigeration: Optimising retigeration systems for 
building services engineers, CIBSE, London 2008. 

Butler DJG, MJ Swainson. The role of physical mock-up testing to predict air conditioning perbrmance. 
CIBSE National Conference, 30 September 2004, London. 

Butler DJG (contract author)CIBSE Guide 84. Refrigeration and heat rejection. The Chartered 
Institution of Building Services Engineers, September 2003. 
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NAME MARTIN SHIPP 

CURRENT POSITION Technical Development Director; Fire Safety, 
BRE Fire Safety Group 

ACADEMIC QUALIFICAllONS BSc (Hons) Physics 

PROFESSIONAL QUAUFICA llONS CEng FIFireE CPhys MlnstP 

SPECIAUSATIONS Research management, Fire investigation, 
Fire safety engineering, Fire safety management, 
Fire safety risk assessment , Expert witness, fire 
consultancy 

CAREER SUMMARY 

Martin Shipp currently has responsibility br fire safety engineering, fire investigation, fire safety 
management and projects related to all aspects of transport fire saety. He has over forty years' 
experience at BRE involving applied research, testing, risk assessrrent, fire investigation, project 
management, drafting of guidance documents and fire safety engineering consultancy. 

Martin is a Chartered fire safety engineer, and has expertise in experimental research, consultancy, 
laboratory testing and fire safety management. He specialises in risk assessrrent and hazard analysis, 
building examination, on-site fire investigation and failure examination, design reviews, large-scale 
experimental research, vehicle and tunnel fire safety, and is an experienced expert witness. He has 
carried out investigations for many major UK fires in recent years. 

FIRE INVESTIGATION EXPERIENCE 

The following has been selected with respect to e'Perience as a fire investigator. 

1. Martin is a Chartered (fire) Engineer with the UK Engineering Council, and a Fellow of the 
Institution of Fire Engineers. He is a Chartered Physicist and a Merrber of the Institute of 
Physics. He is a member of the Board (Trustee) of the Institution of Fire Engineers and IFE 
International President 2017/2018. 

2. Martin joined the BRE fire div ision (then, the Fire Research Station; FRS) in 1974, and has 
carried out fire safety research (primarily experimental and primarily for government clients) since 
then. 

3. In 1988 Martin was called upon to assist the Departm ent of Energy in its inquiry into the Piper 
Alpha disaster, and then to contribute to the Cullen enquiry by leading the BRE team that carried 
out an on-site investigation of the ERQ module from Piper Alpha, that had been recm.ered from 
the sea bed. 

4. From 1988 to 2011 Martin has been head of the BRE team carrying out investigations of real 
fires, primarily for central government (building regulations). This has included the in\8stigation 

Appendices Page 80 of 359 

RH000000004_0081 
RHO00000004/81



Appendices to Report of Roger Howkins 1 Vertical Transportation Engineer 1 Lifts 1 Arup 1 Grenfell Tower Inquiry 1 September 2020 

Grenfell Tower Fire Investigation Report Number: P109378-1012 

Issue: 1 

of numerous major fires including Windsor Castle 1992, and assisting Bedfordshire Police with 
the investigation into the Yarl's Wood Detention Centre fire in 20021. 

5. Martin attended the Rosepark Care Ham e fire in 2004 and managed an extensive programme of 
laboratory research for the Scottish Executive and Procurator Fiscal in connection with the 
incident. He gave evidence to the Fatal Accident Inquiry br 3% days in 2010. 

6. Martin has carried out m any laboratory fire experiments and fire reconstructions on structures 
and components to test hypotheses or assess possible fire perbrmance following major 
incidents. See, for example, his Chapter "The use of laboratory reconstruction in fire 
investigations" which is Chapter 4 in the book "Fire ln\8stigation" edited by Niamh Nic Daeid2. 

7. As a fire saf ety scientist, Martin has prm.ided expert advice, and appeared in Court, on a number 
of criminal and civil legal cases, including the multi-fatality Falklands Hospital arson case (at the 
Old Bailey) 1984, the Yarl's Wood detention centre fire (at Harrow Crown Court) 2002, the rrulti­
fatality Aviemore "Four Seasons" hotel fire (at ln\8rness Sheriffs Court) 1995, and a multi-fatality 
domestic fire in Dumfries (at Dum1i"ies Sheriff's Court). 

8. Martin has prov ided expert fire engineering advice to solicitors and barristers on a number of civil 
cases where there was extensive or unusual fire spread. This has included fres involving a large 
supermarket, a block of flats, a London hotel, and a large white goods warehouse. (None of 
these cases have come to Court.) 

9. Martin was a m ember of the management committee of the Forum of Arson ln\8stigators (now 
subsumed by the UK-AFI). He has been a guest rrember of the European Network ofForensic 
Science Institutes (ENFSI) Fire and Explosion Investigation Working Group. Martin has 
represented BRE on the UK's National Arson Control Forum. 

10. From 1987 Martin was the BRE lead consultant to the UK!French Channel Tunnel Saety 
Authority (CTSA), advising on all aspects offire safety (tunnel and rolling stock). Following the 
fire in the Tunnel in November 1996 he was appointed by the Saety Authority Inquiry Team to 
take the lead in the on-site investigation of the fire. His report on fire development was 
incorporated into the CTSA report into the incidenflA. 

1 The Ombudsman's report. Yarl's Wood 2002: Inquiry into a disturbance and fire. 
http://www. ppo .qov. u k/special-i nvestiqations/ya rls-wood-02. htm I 

2 11 Fire Investigation" edited by Niamh Nic Daeid. CRC Press Forensic Science Series, 2004. ISBN 9780415248914. 

3 "Inquiry into the fire on the Heavy Goods Vehicle Shuttle 7539on 18 November 1996". The Stationery 
Office, 1997, ISBN 9780115519314. 

4 Shipp M. (Contributor). 'The Handbook ofTunnel Fire Safety'; Chapter 2, 'Tunnel fire in\estigation 1: 
The Channel Tunnel fire, 18 November 1996'. Edited by Alan Beard and Richard Car'IBI, Thomas Telford, 
2005. 
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11. Martin was a member of the BRE team that assisted with the in\estigation into the Paddington 
(Ladbroke Grove) railway fire on behalf of Railtrack in 1999. Findings were incorporated in the 
Inquiry ReporP. 

12. Martin provided assistance to Cornwall Fire and Rescue SerJce as part of the Penhallow Hotel 
fire investigation in 2007, and gave evidence (including computer modelling carried out by 
specialist colleagues) at the Coroner's Court br that incident. 

13. Martin provided assistance to North Yorkshire Police as part of the in..estigation into the fatal fire 
which occurred in September 2009 in Buckrose Court, Norton, Malton, North Yorkshire, and ga-e 
evidence in Leeds Crown Court during the trial. 

14. Martin provided assistance to Warwickshire Police as part ofthe Atherstone-on-Stour lire 
investigation in 2007, and has carried out laboratory reconstructions or that inquiry. 

15. Martin was a member of the Metropolitan Police Service/ London Fire Brigade team investigating 
the fire at Lakanal House, Camberwell, July 2009. 

16. During 2004/05 Martin led the BRE team drafting a number of the new guidance documents on 
fire safety risk assessment to support the Regulatory Refbrm (Fire Safety) Order (FSO) (for 
ODPM- now Department for Communities and Local Government (DCLG)). 

17. Martin has carried out, or managed the carrying out of, fire saety risk assessments for a number 
of clients, including carrying out the fire saety risk assessment of HMS Victory for the Ministry of 
Defence (MOD) Navy at Portsmouth. 

OTHER RELEVANT EXPERIENCE 

Managed and executed research, consultancy, risk assessrrent and drafting of guidance documents in 
the following areas: 

• Fire saf ety in Tunnels and consultancy to Channel Tunnel Saety Authority. Development of key 
performance indicators for Fire Safety Engineering. 

• Drafting of BS5599 Part 12 Managing fire safety (and management of parts of BS9999) for British 
Standards Institute (BSI). 

• Drafting of CIBSE (Chartered Institution of Building Ser\ices Engineers) Guide E (Fire saety 
engineering) Chapter 14 Fire safety management. 

• Drafting of Government Guidance documents, including parts of AD B (fbr DCLG), eight FSO 
Guides (for DCLG) and BB1 00 (for the Department for Children Schools and Families, now 
Department for Education). 

• In 1992 Martin was asked by the European Space Agency (ESA) to rev iew the fire safety 
provisions for the European module of the International Space Station, and this included being 

5 "The Ladbroke Grove Rail Inquiry", Parts 1 and 2. The Rt Hon Lord Cullen. Health and Saety 
Commission, 2001. ISBN 0717620565. 
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project manager for a joint FRS/ESA experimental study offires in space by carrying out fire 
experiments in micro-gravity during parabolic flights. 

• Prof essional posts include: member of the BS committee FSH/14 to de\elop BS 9999:2008, 
drafting the section on the Management of Fire Safety (became BS 5588 Part 12). He was a 
member of drafting committee for CIBCE Guide E (Fire Engineering) (rmnagement section), 
member of the management committee of the Forum of Arson ln\estigators and guest member of 
the ENFSI Fire and Explosion Investigation Working Group. Member of the UK Association of 
Fire Investigators (the UK Chapter of the International Association of Arson ln-estigators (IAAI). 
Member of the CFOA Fire Investigation Strategic Steering Group. Member of the editorial board 
of Fire Safety Engineering magazine. BRE representative to the National Arson Control Forum. 
Elected member of the Board (Trustee) of the Institution ofFire Engineers and International 
President 2017/2018. Martin is on the executive board of the Fire Sector Federation and 
workstream chair for Fire Investigation. 

• M em ber of the BRE team reviewing the fire strategy for Gatwick Airport on behalf of BAA (now 
Gatwick Airport Ltd). Led the BRE team in carrying out the fire safety risk assessment for HMS 
Victory on behalf of MOD. Acted as independent re\iewer of the risk assessments from 
Penhallow hotel on behalf of Cornwall Fire and Rescue Ser\ice. Led the BRE team who carried 
out a laboratory reconstruction to assist in resol\ing a FSO dispute on behalfof Essex Fire and 
Rescue Service, and computer modelling to assist in resolving a FSO dispute on behalf of 
Edinburgh City Council. 

PAPERS & PUBLICATIONS 

Martin has published and lectured extensively and is sole or joint author in over 200 publications and 
national or international conference papers. A selection ofhis most recent relevant outputs follows: 

1. W illiams C. and Shipp M. 'Fire saEty management', CIBSE Guide E: Fire engineering guide 
launch, London, Friday 6'h February 2004. 

2. Shipp M. (Contributor). 'Fire lnv estigation'; Chapter 4, 'The use of laboratory reconstruction in 
fire investigations'. Edited by Niamh Nic Daeid, CRC Press Forensic Science Series, 2004. 

3. Shipp M. (Contributor). 'The Handbook of Tunnel Fire Safety'; Chapter 2, 'Tunnel fire 
investigation 1: The Channel Tunnel fire, H1h November 1996'. Edited by Alan Beard and Richard 
Carve!, Thomas Telford, 2005. 

4. Shipp M and Harrison R. 'Gov ernment advice'. Fire Prevention/Fire Engineers Journal Fire 
Industry Confederation Supplement "Fire Safety Order; your responsibilities e~lained", April 
2006. 

5. Shipp M. ·Is fire saf ety management too difficult?'. Paper given at Building Better Schools­
designing to maximise safety and minimise risk, BRE, Watford, 14th November 2006. 

6. Shipp M. 'School fires'. Paper giv en at "The Shape of Things to Corre: Fire safety in our 
schools", the All-Party Parliamentary Fire Safety and Rescue Group meeting, House of 
Commons, Monday 4th December 2006. 
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7. Shipp M. 'Fire saf ety design solutions'. Paper gi...en at "The Regulatory Reform (Fire Safety) 
Order 2005: Risk assessment and design implications", CIBSE Engineering Centre, Tuesday 30h 
January 2007 

8. Martin Band Shipp M. 'Recent changes to Approv ed Document B'. Fire Safety Professional, 
Issue 23, Spring 2007. 

9. Fraser-Mitchell J, Shipp M, and others. 'Building Bulletin 100: Design for fire safety in schools' 
(BB 100). Department for children, schools and families. RIBA Bookshops. 2007. 
http://www.teachernet.qov.uk/ doc/12199/BuildinqBulletin1 00 online...ersion.pdf 

10. Shipp M. 'Fire Safety Regulatory Reform Order'. Presentation to AXA Insurance \is it to BRE, 
27th November 2007. 

11. Shipp M. 'The Guides'. Presentation at the IFE South Western Branch Seminar: "Fire Sa"Bty 
Order- suitable and sufficient?", Sandy Park, E)€ter. 1 sth May 2008. 

12. Shipp M. 'Fire investigation as a Component of Community Risk Reduction', IFE AGM and 
Conference 2008 "Innovation in Community Risk Reduction", Blackpool, 2ld and 3rd July 2008. 

13. Shipp M.· Managing fire safety and managing occupied buildings'. Presentation at the BSI 
launch "Fire Safety in Buildings BS 9999:2008", 15 Hatfields, London, Thursday 131 November 
2008. 

14. Shipp M. 'An introduction to the FSO and the day' and ·What else? where next?'. 
Presentations at the BRE Conference "The Fire Safety Order- Practical Problerrs for 
Practitioners", 8th April 2009, BRE, Watford. 

15. Shipp M and Smith V. · What to do when there is no guide·. Presentation at the BRE 
Conference "The Fire Safety Order- Practical Problems br Practitioners", BRE, Watford, 8th April 
2009. 

16. Shipp M. (Contributor). 'Fire Safety Management'. CIBSE Guide E: Fire Engineering, 3rd 
Edition. The Chartered Institution ofBuilding Services Engineers. 2010. 

17. Shipp M. 'Fire Safety Management'. Presentation at the CIBSE Guide E: Fire Engineering 
Conference, CIBSE Engineering Centre, Balham. nth May 2010. 

18. Shipp M. 'The Fire Safety Order- Challenges br the Risk Assessor'. Presentation at 
International Firex 2011, NEC Birmingham, Tuesday 1Jh May 2011. 

19. Shipp M. 'The role of sprinklers for fire safety in care homes: lessons learned from Rosepark'. 
Paper given at "Sprinklers save lives, property, money, jobs, communities, the environment, the 
evidence is compelling isn't it?", the All-Party Parliamentary Fire Safety and Rescue Group 
meeting, House of Commons and House of Lords, Westminster, Monday 6th February 2012. 

20. Shipp M. · Fire Development and Building Research Establishment' and · Fire Safety 
Enforcement (and Building Research Establishment)'. Presentation at "The Penhallow Hotel 
Fire": Cornwall Fire & Rescue Service National Seminar, 28h March 2012. 

21. Holland C, Shipp M and Crowd er D. 'A series of experiments to assess the effect of fire on a 
selection of electrical cable supports and fxings'. Wiring Matters- Autumn Issue 2015. 
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22. Shipp M. 'Understanding the built environment and modern methods of construction'. 
Presentation at the Congress on the Future of Firefighter Saety, Caledonian Club, London, gh 
October 2015. 

23. Holland C, Crowder D and Shipp M. 'External fire spread: New research Part 1'. Building 
Engineer. April 2016. 

24. Holland C, Crowder D, Shipp M and Cole N. 'External fire spread (Part 2): New e)f)eriments on 
fac;ade systems'. Building Engineer. May 2016. 

25. Holland C, Crowder D and Shipp M. 'Fire safety issues with balconies'. Building Engineer. June 
2016. 

26. Shipp M. · New fire safety knowledge from experimental research and investigations- a 
personal experience'. Presentation at the IFE 2016 International Conerence "Fire Engineering 
Contributions to World Cities", the Guildhall, London. 21h and 28th July 2016. 

27. Holland C, Crowder D and Shipp M. 'Fire probes uncm.er cost of poor workmanship'. CIOB 
Construction Manager. 2sth May 2017. 

28. Shipp M. ·I m proving fire safety by research'. Presentation at the IFE 2017 International 
Conference "Learning lessons, sharing knowledge, savng lives, reducing losses". Greater 
Manchester Fire and Rescue Service Training Centre, Manchester. 11h -12th July 2017. 

29. Shipp M. 'Learning from Incidents, an International Perspecti\.e'. Presentation at the IFE Mid­
Western Branch event "Fire-fighter Safety in Buildings Part 10- 'New' Perspectives". Severn 
Park Training Centre, Avonmouth. 21st August 2017. 
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Metropolitan Police 
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Site Investigation Report 

TYPE OF DOCUMENT (VERSION) CONFIDENTIAL 

PROJECT NO. 70042523 

DATE: AUGUST 2018 

WSP 
WSP House 
70 Chancery Lane 
London 
WC2A 1AF 
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Fax: 
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' I 
1 INTRODUCTION 

Following the serious fire at Grenfell Tower on 14th June 2017, as part of their investigation, the Metropolitan 
Police appointed WSP to review the Vertical Transportation System (Lifts) in order to determine how they 
behaved in response to the fire. 

Due to the technical nature of the type of equipment, WSP employed the expertise of Eric Richards, an 
independent test engineer to assist with the technical and specialist parts of the investigation. Specifically, this 
was to download and review data that was recovered from the existing lift controllers. 

WSP also employed the services of Elan Lifts to undertake the removal of the lift controllers from the machine 
room for ongoing investigation and interrogation. 

WSP also contacted suppliers, as and when necessary, to obtain technical information e.g. operation 
manuals, although the purpose of our enquiry, i.e. the investigation at Grenfell Tower was not disclosed 

Our site investigation into the behaviour of the lifts in the event of a fire was conducted in four separate visits. 
The first site visit was an initial visual inspection to witness the condition of the lift equipment after the fire and 
to assess what the scope of works entailed to produce this confidential report. The second visit was the 
removal of the lift control panels with further visits to the Metropolitan Police storage facility in Deer Park Road, 
Wimbledon were undertaken to carry out the interrogation of the lift control panels. We were escorted by the 
Metropolitan Police on all occasions and observed all protocols requested of us. 

Our report in parts makes references to British and European Standards. If so then we will refer to the latest 
issued documents available at the time of the incident. 

1.1 PERSONNEL AND ROLES INVOLVED 

WSP (Vertical Transportation) 

Steven Truss 

Andrew Hurley 

Arthur Green 

Eric Richards 

Metropolitan Police 

Martin Tucker 

James McQuen 

Metropolitan Police 

London Fire Brigade 

Elan Lifts 

Tony Fillery 

Aaron Fillery 

Jed N'dong 

OPERATION NORTHLEIGH 
Project No.: 70042523 
Metropolitan Police 

VT Director 

Associate Director 

Associate 

Independent Test Engineer 

MPS, Investigating Officer 

MPS, Investigating Officer 

Forensic Photographers 

Watch Manager 

Director, Elan Lifts 

Engineer, Elan Lifts 

Engineer, Elan Lifts 
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2 EXCLUSIONS 

Due to the condition of both the building and in particular; the lifts on site, the following were not included: 

1. Mains power was not applied to the lift controller's whilst on site (power was not available). 

2. No operational tests were conducted. 

3. No dynamic tests were conducted 

4. The lift was not moved using the hand winding system 

5. Power failure tests were not conducted. 

6. The Lift Test and Data Report was not provided nor referenced. 

WSP 
August2018 
Page 2 of 40 
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' I 
3 DOCUMENTS RECEIVED 

WSP requested and were provided with the following documents: 

1. Thames Valley Controls (TVC), Job Details. 

2. Butler & Young Standard features January 2005. 

3. Calculated values for WVF\Vector Drives. 

4. V er. 2 Stentorgate Speech Unit Request Form. 

5. Ver. 2 Stentorgate Handwind Unit Request Form. 

6. Fax to Cressall Resistors from TVC re supply of Dynamic Breaking Resistors. 

7. Em ail to TVC from Cressall Resistors re Dynamic Breaking Resistors. 

8. TVC Spare Parts List. 

9. TVC Certification of Test for contact numberV"VEC 66/29 'B'. 

10. VEC & VFD Control Panel check list. 

11. M6809 Vec/vfr Mk3 Configuration Sheet. 

12. M6809 Mk3 Special Programme Request. 

13. Motor Data I Parameter Sheet. 

14. TVC Contract History. 

15. TVC acceptance request. 

16. TVC Acknowledgement of receipt of Order. 

17. Apex Lift & Escalator Engineers Ltd, Order. 

18. TVC Controller wiring diagrams. 

OPERATION NORTHLEIGH 
Project No.: 70042523 
Metropolitan Police 
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4 APPLICABLE STANDARDS 

The following Standards were used as reference for this report: 

British & National Standards 

BS 5655: Part 1: 1997 

BS 5655-11: 2005 

European (CEN) Standards 

BS EN 81-20:2014 

BS EN 81-28: 2003 

BS EN 81-70: 2003 

BS EN 81-71: 

BS EN 81-73:2016 

BS EN 81-80:2003 

BS EN 12015:2014 

BS EN 12016:2013 

BS EN 
13015:2001 +A 1:2008 

This list is non-exhaustive. 

Safety rules for the construction and installation of electric 
lifts 

Code of practice for the undertaking 
of modifications to existing electric lifts 

Safety rules for the construction and installation of lifts. 
Lifts for the transport of persons and goods. 

Safety rules for the construction and installation of lifts. 
Remote alarm on passenger and goods passenger lifts. 

Safety rules for the construction and installation of lifts. 
Accessibility to lifts for persons including persons with 
disability. 

Vandal resistant lifts 

Behaviour of lifts in the event of fire 

Safety rules for the construction and installation of existing 
lifts. Rules for the improvement of safety of existing 
passenger and goods passenger lift. 

Electromagnetic compatibility. Product family standard for 
lifts, escalators and moving walks. Emission 

Electromagnetic compatibility. Product family standard for 
lifts, escalators and moving walks. Immunity 

Maintenance for lifts and escalators. Rules for 
maintenance instructions 

At all times the current edition of the above standards are applicable. 

WSP 
August2018 
Page 4 of 40 
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' I 
5 EQUIPMENT DETAILS 

The following details were obtained from documents provided by the Metropolitan Police. As both lifts were not 
operational it was not possible to include any dynamic data. 

Customer ID: 

Manufacturer: 

Installation Date: 

Rated Load: 

Rated Speed: 

Travel: 

No. of Stops: 

No. of Openings: 

Front Openings: 

Alternate Openings 

Machine Make: 

Machine Position: 

Machine Type: 

Drive Type: 

Door Type: 

Door Opening: 

Controller Manufacturer: 

Controller Type 

OPERATION NORTHLEIGH 
Project No.: 70042523 
Metropolitan Police 

Left Hand Lift Right Hand Lift 

H090 H091 

Modernised by Apex Lift & Escalator Engineers 

Modernised 2005 

900kg 

2m/s 

65m 

24 

24 

24 

None 

Sassi 

Machine Above 

Geared with flange mounted motor 

Variable Voltage Variable Frequency (VVVF) 

Single panel side opening 

800 X 2000 

Thames Valley Controls 

M6809 

WSP 
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Lift Service Provider 

Autodialler 

WSP 
August2018 
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' I 
6 SITE VISIT 1 

Date 

Time 

Venue 

Present: 

15th March 2018 

10.00 

Grenfell Tower, Grenfell Road, W11 1TQ 

Andrew Hurley, Associate Director Vertical Transportation, WSP 

Eric Richards, Independent Lift Test Engineer 

James McQuen, MPS Investigating Officer, Metropolitan Police 

Dave Cross, MPS Investigating Officer, Metropolitan Police 

6.1 PURPOSE OF VISIT 

The purpose of this visit was to undertake a visual inspection of the site with regard to the lifts in order to 
determine the general condition of the lift lobby's, lift cars and the control equipment within the lift motor room 
above the lift shafts at roof level. 

<C On visual inspection we were unable to determine the integrity (strength) and safe condition of the landing 
doors at each entrance. 

<C lt was therefore recommended that each landing door was boarded up to restrict access and safe guard 
personnel working in the tower. The protection applied did not tamper with the existing landing doors I 
entrance. 

<C Visual inspection of the fireman's control switches at both the ground and walkway levels. 

<C Visually they had not been damaged by either the fire or water. lt was recommended that both switches 
were removed from site and further examined off site. 

<C Check condition of lift motor and controller equipment. 

<C The general condition of the lift controllers was satisfactory and had not been damaged by the fire or water. 
In order to interrogate the lift control systems they needed to be removed from site and be powered up to 
determine what information could still be downloaded from the lift microprocessor control. 

<C To visually check the electrical power supplies to the lifts. 

<C The incoming supply main switches show signs of the effect of smoke contamination. 

<C We were unable to determine if there was a dual power supply as no change over switch was visible within 
the lift machine room demise. 

<C To visually check fire alarm interfaces. 

<C A fire alarm interface was present in the lift motor room. 

<C To visually check the lift machine (Gearbox, brake and motor) 

<C Signs of both smoke and intense heat around this area including the lift ropes. 

lt was recommended that the lift cars and counterweights were both suitably lowered into the lift pits to ensure 
the lift equipment was safe from future movement. 

OPERATION NORTHLEIGH 
Project No.: 70042523 
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7 SITE VISIT 2 

Date 

Time 

Venue 

Present: 

18th April 2018 

10.00 

Grenfell Tower, Grenfell Road, W11 1TQ 

Arthur Green, Associate Vertical Transportation, WSP 

Eric Richards, Independent Lift Test Engineer 

Melissa Bussette, Forensics Science Officer, Metropolitan Police 

Aaron Fillery, Engineer,. Elan Lifts 

Jed N'dong, Engineer, Elan Lifts 

Watch Managerfrom London Fire Brigade 

7.1 PURPOSE OF VISIT 

The purpose of this visit was to complete the following works: 

<C To arrange for the removal of the existing lift controllers (2 no) by engineers from Elan Lifts 

<C To check the fire alarm interface in the machine room 

<C To check the fireman's switches were connected to the controllers 

<C To check the operation and status of the fireman's switch located on the ground floor 

<C To check the operation and status of the fireman's switch located on the walkway level 

<C To check the power supplies 

<C To check if the safety gears were engaged on the lift car 

<C To check the condition of the top of the lift cars 

7.2 MACHINE ROOM 

GENERAL 
<C There was no lighting in the machine room upon arrival. Temporary lighting was provided. 

<C The access hatch between the controllers was open. The access hatch doors were damaged in the fire. A 
scaffold tower was erected underneath the access hatch and used as a temporary platform. 

<C Temporary scaffold and boarding will be required to remove the controllers from the machine room to the 
roof. 

<C Temporary scaffold will be required to remove the controllers from the roof to the external hoist. 

<C The machine room access door was removed to facilitate the removal of the controllers from the machine 
room. 

<C Landing entrance protection was removed at levels G, 9, 10, 11 and the top floor. 

The battery terminals were corroded on both controllers. If these batteries are used to retain the event and 
fault logs then they would now be dead and vital information regarding the lift operation may be lost. 
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' I 
POWER SUPPLIES: 

<C The lift main isolators were located adjacent to the 
machine room access door. 

<C The trunking lids were removed (during this visit) from 
underneath the mains isolators in order to check the 
condition of the mains cables. 

<C The incoming earth wire to the left hand isolator, Lift 
H091, was wrapped with insulation tape which was 
hidden inside the conduit. The earth wire was possibly 
too short and had been extended. 
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<C An attempt was made to determine the route of the 
incoming mains wire at the top floor riser but extensive 
fire damage prevented a positive identification. 

<C We removed the trunking lid on the 9th floor riser to 
confirm there were 2 x red, 2 x blue, 2 x yellow, 2 x 
green/yellow and 1 x black cables. This was the case. 
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' I 
FIRE ALARM INTERFACE 

<C Within the machine room an electrical unit to provide 
the electrical connectivity interface for the lifts to the 
building alarm system. 

<C The purpose of this unit was to recall the lifts to a 
designated floor when a fire was detected. 

<C We removed the protective cover to confirm wiring 
was intact. 

<C We confirmed fire alarm interface was connected to 
one of the controllers. We also confirmed that an 
interconnecting wire was connected to the second 
controller in order to provide a suitable signal. 

<C We confirmed there was a connection for the 
fireman's switch on the controller wiring diagrams. 

<C We confirmed there was a connection for the 
fireman's switch to both controllers (yellow & grey 
wiring). 

<C We were unable to confirm a connection of a second 
fireman's switch. 
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MACHINE 
<C Guarding to hand winding wheels was removed. 

<C Both brake couplings were corroded with evidence of 
flaking on top of the brake coupling on the left hand 
lift. Therefore the brake may not be in a suitable 
condition to stop the lift car if operated whilst on site. 

<C The traction sheaves show signs of heat damage as 
there were very little signs of any yellow paint. 

<C The traction sheaves and grooves were corroded. 
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' I 
DIVERTER SHEAVES 
<C The diverter sheaves were corroded and indicated 

signs of heat damage. 

MACHINE STEELWORK 
<C The original blue paint was not present on steelwork 

located over the openings to the hoistway. 

<C The steelwork was blackened and corroded above the 
openings to the hoistway. 

SUSPENSION ROPES 
<C The main suspension ropes were corroded. 

<C The hemp inner core of the rope (if provided on this 
construction of rope) may have been affected by the 
heat. This would affect the integrity of the rope. 

<C These ropes may not be safe if the lift cars need to be 
moved. 

<C OVERSPEEDGOVERNORS 

<C The guarding to both governors was removed. 

<C The left hand governor, H090, was not engaged. 

<C The mechanism of the left hand governor appeared to 
be seized. 

<C The right hand governor, H091, was not engaged 

<C The mechanism on the right hand governor appeared 
to be free. 
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7.3 TOP OF LIFT CAR 

H090 
<C We gained access to the top of the lift car by opening the landing doors at floor 11. 

<C The top of car inspection control switch was in the NORMAL position. 

<C The top of car emergency stop was in the RUN position. 

<C The lift was in the unlocking zone. 

<C The lift was approximately 75mm to 1 OOmm above the finished floor level. 

<C There was no isolation rubbers between the rope anchor and the car hitch plate. There was no evidence of 
any being fitted. 

H091 
<C We gained access to the top of the lift car by opening the landing doors at floor 11. 

<C The top of car inspection control switch was in the NORMAL position. 

<C The top of car emergency stop was in the STOP position. 

<C The lift was in the unlocking zone. 

<C The lift was approximately 75mm to 1 OOmm above the finished floor level 

<C The isolation rubbers between the rope anchor and the car hitch plate were fitted. 

7.4 UNDERNEATH LIFT CAR 

H091 
<C We gained visual access to the underside of the lift car by opening the landing doors at floor 9. 

<C VG BiDirectional safety gears were fitted. 

<C The safety gear was not engaged. 

<C The safety operated switch was in its NORMAL position 

<C There were gaps measuring approx. 1.5mm- 2mm between both car and counterweight guide joints. 

7.5 FIREMAN'S SWITCHES 

LEVEL 2 (WALKWAY) 

<C A drop type key is used to both operate the fireman's switch and 
to open the landing doors of the lift in an emergency. 

<C The notches on the release key align with similar notches inside 
the box in order to operate the switch. This is to prevent access 
by unauthorised persons. 
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' I 
<C lt was not possible to operate the fireman's switch using the 

release key. 

<C We removed the face plate to discover that there were no wires 
connected to the fireman's switch. 

<C The conduit from the shaft to the rear of the box contained one 
red wire. This was possibly a draw wire for future connection. 

<C With the faceplate removed we checked the operation with the 
release key. lt was very difficult to align the key to the slots in 
the brackets to operate the micro switch. 

<C The micro switch was not bi-stable i.e. it was spring loaded and 
returned to its normal operating position. 
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GROUND FLOOR 
<C A green flag could be seen through the hole in the faceplate. 

<C The fireman's switch was difficult to operate. 

<C The faceplate was removed to determine the reason for failing 
to operate the switch. 

<C We discovered that the mechanism was seized and 
damaged/deformed. 

<C The contacts were open circuit when checked with a multi­
meter. 

<C The wiring was coloured yellow and grey. 
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' I 
7.6 H091 LIFT PIT 

<C There was approx. 75mm of water in the pit. 

<C The Pit Emergency Stop switch was in the STOP position. 

7.7 POSITION REFERENCE SYSTEM 

<C lt should be ascertained if the position reference system is 
operated via infra-red as this could have a detrimental effect on 
the operation of the lift. 

ADDITIONAL INFORMATION 
<C Arthur Green and Eric Richards visited two other tower blocks in the local area to ascertain if the fireman's 

switches were functional. On both buildings the fireman's switches had been changed from the drop 
release key to a triangular euro key operated type. 

<C We briefly checked the operation of the fireman's switch. The lifts returned to the Ground Floor. However, 
we discovered that the operation of the lifts was not to current standards. 
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8 SITE VISIT 3 

Date 

Time 

Venue 

Present: 

16th May 2018 

10.00 

Deer Park Road, South Wimbledon 

Arthur Green, Associate Vertical Transportation, WSP 

Eric Richards, Independent Lift Test Engineer 

James McQuen, MPS Investigating Officer, Metropolitan Police 

Forensic Police Photographer 

8.1 PURPOSE OF VISIT 

<C To check the present (post fire) condition of the controllers. 

<C To check the status of all fuses, circuit breakers, overloads etc. on both lifts. 

<C To apply mains power to the controllers. 

<C To interrogate the controllers and record any stored events and faults. 

<C To check the present condition of the Wind crest Autodiallers. 

8.2 CONTROLLER POWER SUPPLIES 

GENERAL 
<C The lift controllers were positioned close to the roller shutter doors at the side of the building. 

<C Non-essential components e.g. Variable frequency drive units, dynamic breaking resistors, batteries were 
not reconnected to the controller to assist the fault interrogation exercise. 

POWER SUPPLIES 
<C Power was not immediately available although there was a 415vac supply used to power the roller shutter 

doors. 

<C We instructed the electrician to provide a commando type plug and approx. 25 metres of cable in order to 
connect 2 phases to the main power supply transformer on the controller. 

<C Preliminary photographs were taken of the present condition of both controllers. 

<C The dynamic breaking resistors were not reconnected to the controller as these are only used to absorb the 
regenerative energy when the lift is in motion. 

<C The variable frequency drives were not reconnected. 

<C The main battery backups were not reconnected to the controller. 

<C The front and back cover doors were not refitted to the controllers. 

<C The controllers had the remains of the field I shaft wiring attached as a result of them being removed from 
the lift machine room. 
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' I 
8.3 CONTROLLER FUSES 

H090 

NAME PURPOSE 

PSU1 
PSU2 
BMOL 
Motor 
Overload 
CB1 
BSF 
DF1 
CCF 
LPF Landing Push Feed 
CPF Car Push Feed 
CFF 
MKII 6809 POWER SUPPLY FUSES 
75v 
19v 
9v 
100v 
LPF Landing Push Feed 
CPF Car Push Feed 
24v 
10v 
STENTORGATEFUSES 
A 
B 

H091 

NAME PURPOSE 

PSU1 
PSU2 
BMOL 
Motor 
Overload 
CB1 
BSF 
DF1 
CCF 
LPF Landing Push Feed 
CPF Car Push Feed 
CFF 
MKII 6809 POWER SUPPLY FUSES 
75v 
19v 
9v 
100v 
LPF Landing Push Feed 
CPF Car Push Feed 

OPERATION NORTHLEIGH 
Project No.: 70042523 
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SPECIFIED 
RATING 
(A) 
5 
5 
Specific 

Specific 

6.3 
3 
3 
1 
0.5 
0.25 

1 
3 
3 
0.5 

0.5 
2 
2 

SPECIFIED 
RATING 
(A) 
5 
5 
Specific 

Specific 

6.3 
3 
3 
1 
0.5 
0.25 

1 
3 
3 
0.5 

0.5 
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ACTUAL 
RATING STATUS 
(A) 
5 INTACT 
5 INTACT 

INTACT 

64 INTACT 

ON 
6.3 INTACT 
3.15 INTACT 
4 BLOWN 
1 BLOWN 
0.5 INTACT 
0.25 BLOWN 

1 INTACT 
3.15 INTACT 
3.15 INTACT 
0.25 INTACT 
1 INTACT 
0.5 INTACT 
2 INTACT 
2 INTACT 

6.3 INTACT 
6.3 INTACT 

ACTUAL 
RATING STATUS 
(A) 
5 INTACT 
5 INTACT 

INTACT 

64 INTACT 

TRIPPED 
6.3 INTACT 
3.15 INTACT 
6.3 BLOWN 
1 BLOWN 
0.5 INTACT 
0.25 INTACT 

1 INTACT 
3.15 INTACT 
3.15 INTACT 
0.25 INTACT 
1 INTACT 
0.5 INTACT 
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24v I 12 12 I INTACT 
10v I 12 12 I INTACT 
STENTORGATEFUSES 
A I I I 6.3 I INTACT 
B I I I 6.3 I INTACT 

MACHINE ROOM THERMOSTAT (Located inside the controller to monitor the ambient temperature of the 
machine room) 

<C H090: Intact 

<C H091: Broken 

M6809 MICROPROCESSOR CONFIGURATION 

H090 H091 
DIP SW SETTING DIP SW SETTING 
SW1.1 OFF FL 1 BINARY SW1.1 OFF 
SW1.2 OFF FL2 BINARY SW1.2 OFF 
SW1.3 OFF FL4 BINARY SW1.3 OFF 
SW1.4 ON FL8 BINARY SW1.4 ON 
SW1.5 ON FL 16 BINARY SW1.5 ON 
SW1.6 OFF LISI/LOSI SW1.6 OFF 

SW1.7 ON 
ON=DC/WPB 

SW1.7 ON OFF=PC 
SW1.8 OFF NOT USED SW1.8 OFF 
SW2.1 ON HOMING ENABLE SW2.1 ON 

SW2.2 ON 
LIFT SELF TEST 

SW2.2 ON 
ENABLE 

SW2.3 ON 
ANTI-NUISANCE 

SW2.3 ON ENABLE 
SW2.4 ON DOOR NUDGING SW2.4 ON 
DOS UP DOS UP 
PTT UP PTT UP 

8.4 FIELD WIRING 

FIELD I SHAFT WIRING 
<C All redundant field wiring was removed in order not to blow any fuses when the power was applied to the 

controller 

<C Two phases of a 415vac supply were connected to the Ov and 400v terminals of the MKII 6908 Power 
Supply 
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' I 
8.5 STORED EVENTS AND FAULTS 

Each controller is capable of storing the latest 200 events/faults. Any new events/faults will shift out the oldest 
faults. The time on the processor is not the same as the present time. 

With the mains power applied the stored events and faults were as follows: 

H090 
The following faults were recorded when the controller was powered up. Please note the position reference 
commences at 1 e.g. 1 =Ground, 2 =1st floor, 11 =10th floor etc. 

LOG CODE DESCRIPTION POS TIME DATE CARD 
PHOTO 
Ref. 

-------------------------------------------------------------------

200 51 LIGHT DUTY 1 11:48 

199 64 THERMISTORTRIP 1 11:48 

198 64 LOST LAR 1 11:48 

197 46 SEEK NXT FLR SE5 1 11:48 

196 00 POWER ON RESET 1 11:48 

The following faults were recorded on the date of the incident: 

LOG CODE DESCRIPTION POS TIME 

195 51 LIGHT DUTY 11 03:07 

194 01 LOST LAR 11 01:16 

193 04 
DOOR OPEN PR. 

11 01:16 
TIME-OUT 

192 04 
DOOR OPEN PR. 

11 01:16 
TIME-OUT 

191 04 
DOOR OPEN PR. 

11 01:15 
TIM-OUT 

190 27 LOST LOG PUSH 11 01:15 
FEED 

189 04 
DOOR OPEN PR. 

11 01:15 
TIME-OUT 

188 20 
FRONT SE 

11 01:15 
OVERTIME 

187 9 
D/CLOSE PR. TIME-

11 01:14 
OUT 

186 12 
CALLS TF'D OR 

11 01:14 
CNCL'D 

185 04 
DOOR OPEN PR. 

11 01:14 
TIM-OUT 

184 37 STUCK DOWN CALL 11 00:48 

183 37 STUCK DOWN CALL 11 00:38 

182 20 
FRONT SE 

7 00:29 
OVERTIME 

181 37 STUCK DOWN CALL 11 00:15 

Please refer to Appendix A for a descnpt1on of all fault codes. 
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16/05/2018 A DSC_0090 

16/05/2018 A DSC_0091 

16/05/2018 A DSC_0092 

16/05/2018 A DSC_0093 

16/05/2018 A DSC_0094 

DATE CARD 
PHOTO 
Ref. 

14/06/2017 A DSC_0095 

14/06/2017 A DSC_0096 

14/06/2017 A DSC_0097 

14/06/2017 A DSC_0098 

14/06/2017 A DSC_0099 

14/06/2017 A DSC_0100 

14/06/2017 A DSC_0101 

14/06/2017 A DSC_0102 

14/06/2017 A DSC_0103 

14/06/2017 A DSC_0104 

14/06/2017 A DSC_0105 

14/06/2017 A DSC_0106 

14/06/2017 A DSC_0107 

14/06/2017 A DSC_0108 

14/06/2017 A DSC_0109 
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The following are recorded historic events/faults: 

LOG CODE 

180 36 

179 9 

178 15 

177 20 

176 15 

175 20 

174 15 

173 20 

172 15 

171 20 

170 12 

169 12 

168 20 

167 20 

166 20 

165 12 

164 15 

163 20 

162 12 

161 12 

160 15 

159 12 

158 15 

157 20 

156 20 

155 20 

154 15 

153 20 

WSP 
August2018 
Page 22 of 40 

DESCRIPTION 

STUCK CAR CALL 

D/CLOSE PR. TIME-
OUT 

DOOR NUDGING 

FRONT SE 
OVERTIME 

DOOR NUDGING 

FRONT SE 
OVERTIME 

DOOR NUDGING 

FRONT SE 
OVERTIME 

DOOR NUDGING 

FRONT SE 
OVERTIME 
CALLS TF'D OR 
CNCL'D 
CALLS TF'D OR 
CNCL'D 
FRONT SE 
OVERTIME 
FRONT SE 
OVERTIME 
FRONT SE 
OVERTIME 
CALLS TF'D OR 
CNCL'D 

DOOR NUDGING 

FRONT SE 
OVERTIME 
CALLS TF'D OR 
CNCL'D 
CALLS TF'D OR 
CNCL'D 

DOOR NUDGING 

CALLS TF'D OR 
CNCL'D 

DOOR NUDGING 

FRONT SE 
OVERTIME 
FRONT SE 
OVERTIME 
FRONT SE 
OVERTIME 

DOOR NUDGING 

FRONT SE 

POS TIME 

4 23:58 

3 23:44 

3 23:44 

3 23:42 

1 23:42 

1 23:41 

1 19:29 

1 15:41 

6 15:34 

6 15:33 

23 07:31 

19 07:23 

1 06:05 

22 18:24 

22 18:23 

6 17:06 

6 17:06 

6 17:06 

15 05:16 

1 14:11 

1 14:11 

23 07:30 

1 07:26 

1 07:26 

1 07:02 

20 19:02 

15 18:30 

1 16:01 
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DATE 

13/06/2017 

13/06/2017 

13/06/2017 

13/06/2017 

13/06/2017 

13/06/2017 

13/06/2017 

13/06/2017 

13/06/2017 

13/06/2017 

13/06/2017 

13/06/2017 

13/06/2017 

12/06/2017 

12/06/2017 

12/06/2017 

12/06/2017 

12/06/2017 

12/06/2017 

12/06/2017 

12/06/2017 

12/06/2017 

12/06/2017 

12/06/2017 

12/06/2017 

11/06/2017 

11/06/2017 

11/06/2017 

CARD 
PHOTO 
Ref. 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

B 

B 

B 

B 

B 

B 

B 

DSC_0110 

DSC_0111 

DSC_0112 

DSC_0113 

DSC_0114 

DSC_0115 

DSC_0116 

DSC_0117 

DSC_0118 

DSC_0119 

DSC_0120 

DSC_0121 

DSC_0122 

DSC_0123 

DSC_0124 

DSC_0125 

DSC_0126 

DSC_0127 

DSC_0128 

DSC_0129 

DSC_0130 

DSC_0002 

DSC_0003 

DSC_0004 

DSC_0005 

DSC_0006 

DSC_0007 

DSC_0008 
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' I 
OVERTIME 

152 12 
CALLS TF'D OR 
CNCL'D 

151 20 
FRONT SE 
OVERTIME 

150 20 
FRONT SE 
OVERTIME 

149 20 
FRONT SE 
OVERTIME 

148 15 DOOR NUDGING 

147 20 
FRONT SE 
OVERTIME 

146 12 
CALLS TF'D OR 
CNCL'D 

145 15 DOOR NUDGING 

144 20 
FRONT SE 
OVERTIME 

143 12 
CALLS TF'D OR 
CNCL'D 

142 12 
CALLS TF'D OR 
CNCL'D 

141 15 DOOR NUDGING 

140 20 
FRONT SE 
OVERTIME 

139 20 
FRONT SE 
OVERTIME 

138 12 
CALLS TF'D OR 
CNCL'D 

137 15 DOOR NUDGING 

136 20 
FRONT SE 
OVERTIME 

135 12 
CALLS TF'D OR 
CNCL'D 

134 15 DOOR NUDGING 

133 20 
FRONT SE 
OVERTIME 

132 15 DOOR NUDGING 

131 20 
FRONT SE 
OVERTIME 

130 12 
CALLS TF'D OR 
CNCL'D 

129 20 
FRONT SE 
OVERTIME 

128 12 
CALLS TF'D OR 
CNCL'D 

127 20 
FRONT SE 
OVERTIME 

126 12 
CALLS TF'D OR 
CNCL'D 

125 12 
CALLS TF'D OR 
CNCL'D 

OPERATION NORTHLEIGH 
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1 14:28 11/06/2017 B DSC_0009 

21 12:13 11/06/2017 B DSC_0010 

21 12:13 11/06/2017 B DSC_0011 

23 10:19 11/06/2017 B DSC_0012 

5 22:45 10/06/2017 B DSC_0013 

5 10:48 10/06/2017 B DSC_0014 

6 11:02 10/06/2017 B DSC_0015 

6 19:46 10/06/2017 B DSC_0016 

6 19:46 10/06/2017 B DSC_0017 

19 19:43 10/06/2017 B DSC_0018 

19 19:42 10/06/2017 B DSC_0019 

19 19:42 10/06/2017 B DSC_0020 

19 19:42 10/06/2017 B DSC_0021 

1 19:28 10/06/2017 B DSC_0022 

23 19:17 10/06/2017 B DSC_0023 

23 19:17 10/06/2017 B DSC_0024 

23 19:16 10/06/2017 B DSC_0025 

3 14:51 10/06/2017 B DSC_0026 

19 13:19 10/06/2017 B DSC_0027 

19 13:19 10/06/2017 B DSC_0028 

10 08:56 10/06/2017 B DSC_0030 

10 08:56 10/06/2017 B DSC_0031 

4 07:13 10/06/2017 B DSC_0032 

21 19:41 09/06/2017 B DSC_0033 

15 19:20 09/06/2017 B DSC_0034 

19 19:20 09/06/2017 B DSC_0035 

19 19:19 09/06/2017 B DSC_0036 

19 19:18 09/06/2017 B DSC_0037 
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124 15 

123 20 

122 12 

121 15 

120 20 

119 12 

118 20 

117 12 

116 15 

115 20 

114 15 

113 20 

112 20 

111 15 

110 20 

109 20 

108 15 

107 20 

106 20 

105 15 

104 20 

103 15 

102 12 

101 15 

100 20 

99 20 

98 15 

97 20 

96 20 

WSP 
August2018 
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DOOR NUDGING 

FRONT SE 
OVERTIME 
CALLS TF'D OR 
CNCL'D 

DOOR NUDGING 

FRONT SE 
OVERTIME 
CALLS TF'D OR 
CNCL'D 
FRONT SE 
OVERTIME 
CALLS TF'D OR 
CNCL'D 

DOOR NUDGING 

FRONT SE 
OVERTIME 

DOOR NUDGING 

FRONT SE 
OVERTIME 
FRONT SE 
OVERTIME 

DOOR NUDGING 

FRONT SE 
OVERTIME 
FRONT SE 
OVERTIME 

DOOR NUDGING 

FRONT SE 
OVERTIME 
FRONT SE 
OVERTIME 

DOOR NUDGING 

FRONT SE 
OVERTIME 

DOOR NUDGING 

CALLS TF'D OR 
CNCL'D 

DOOR NUDGING 

FRONT SE 
OVERTIME 
FRONT SE 
OVERTIME 

DOOR NUDGING 

FRONT SE 
OVERTIME 
FRONT SE 
OVERTIME 

19 19:18 

19 19:18 

24 17:33 

24 17:33 

24 17:33 

24 09:35 

24 08:58 

24 07:05 

24 07:05 

1 06:56 

5 06:42 

1 06:42 

17 21:21 

10 19:45 

17 19:45 

13 17:49 

1 17:34 

1 17:34 

1 16:33 

4 16:30 

1 16:28 

4 16:27 

1 16:24 

1 16:23 

4 16:21 

1 16:20 

4 15:58 

6 14:45 

1 12:37 
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09/06/2017 B 

09/06/2017 B 

09/06/2017 B 

09/06/2017 B 

09/06/2017 B 

09/06/2017 B 

09/06/2017 B 

09/06/2017 B 

09/06/2017 B 

09/06/2017 B 

09/06/2017 B 

09/06/2017 B 

08/06/2017 B 

08/06/2017 B 

08/06/2017 B 

08/06/2017 B 

08/06/2017 B 

08/06/2017 B 

08/06/2017 B 

08/06/2017 B 

08/06/2017 B 

08/06/2017 B 

08/06/2017 B 

08/06/2017 B 

08/06/2017 B 

08/06/2017 B 

08/06/2017 B 

08/06/2017 B 

08/06/2017 B 

DSC_0038 

DSC_0039 

DSC_0040 

DSC_0041 

DSC_0042 

DSC_0043 

DSC_0044 

DSC_0045 

DSC_0046 

DSC_0047 

DSC_0048 

DSC_0049 

DSC_0050 

DSC_0051 

DSC_0052 

DSC_0053 

DSC_0054 

DSC_0055 

DSC_0056 

DSC_0057 

DSC_0058 

DSC_0059 

DSC_0060 

DSC_0061 

DSC_0062 

DSC_0063 

DSC_0064 

DSC_0065 

DSC_0066 

OPERATION NORTHLEIGH 
Project No.: 70042523 

Metropolitan Police 

RH000000004_0116 
RHO00000004/116



Appendices to Report of Roger Howkins 1 Vertical Transportation Engineer 1 Lifts 1 Arup 1 Grenfell Tower Inquiry 1 September 2020 

' I 
95 37 STUCK DOWN CALL 

94 20 
FRONT SE 
OVERTIME 

93 12 
CALLS TF'D OR 
CNCL'D 

92 12 
CALLS TF'D OR 
CNCL'D 

91 20 
FRONT SE 
OVERTIME 

90 12 
CALLS TF'D OR 
CNCL'D 

89 15 DOOR NUDGING 

88 20 
FRONT SE 
OVERTIME 

87 12 
CALLS TF'D OR 
CNCL'D 

86 15 DOOR NUDGING 

85 20 
FRONT SE 
OVERTIME 

84 20 
FRONT SE 
OVERTIME 

83 03 NOT IN DOOR ZONE 

82 03 NOT IN DOOR ZONE 

81 05 GL LOST 

80 42 TEST CONTROL 

79 18 SELF-TEST ERROR 

78 01 LOST LAR 

77 42 TEST CONTROL 

76 18 SELF-TEST ERROR 

75 01 LOST LAR 

74 38 STUCK UP CALL 

73 37 STUCK DOWN CALL 

72 37 STUCK DOWN CALL 

71 36 STUCK CAR CALL 

70 14 
MULTIPLE START 
FAILS 

69 08 PRE-LOCK FAIL 

68 08 PRE-LOCK FAIL 

67 08 PRE-LOCK FAIL 

66 14 
MULTIPLE START 
FAILS 

65 08 PRE-LOCK FAIL 

OPERATION NORTHLEIGH 
Project No.: 70042523 
Metropolitan Police 

17 12:34 

24 12:33 

24 12:33 

1 12:28 

1 12:24 

4 11:57 

4 13:26 

1 06:42 

8 14:17 

8 14:17 

8 14:17 

1 14:16 

1 10:04 

1 10:04 

1 10:04 

2 09:55 

2 09:55 

2 09:55 

2 09:43 

2 09:42 

2 09:42 

1 07:32 

4 07:31 

18 07:30 

3 17:05 

2 17:00 

2 17:00 

2 16:59 

2 16:59 

2 16:56 

2 16:56 
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08/06/2017 B DSC_0067 

08/06/2017 B DSC_0068 

08/06/2017 B DSC_0069 

08/06/2017 B DSC_0070 

08/06/2017 B DSC_0071 

08/06/2017 B DSC_0072 

08/06/2017 B DSC_0073 

08/06/2017 B DSC_0074 

07/06/2017 B DSC_0075 

07/06/2017 B DSC_0076 

07/06/2017 B DSC_0077 

07/06/2017 B DSC_0078 

07/06/2017 B DSC_0079 

07/06/2017 B DSC_0080 

07/06/2017 B DSC_0081 

07/06/2017 B DSC_0082 

07/06/2017 B DSC_0083 

07/06/2017 B DSC_0084 

07/06/2017 B DSC_0085 

07/06/2017 B DSC_0086 

07/06/2017 B DSC_0088 

07/06/2017 B DSC_0089 

07/06/2017 B DSC_0090 

07/06/2017 B DSC_0091 

06/06/2017 B DSC_0092 

06/06/2017 B DSC_0093 

06/06/2017 B DSC_0094 

06/06/2017 B DSC_0095 

06/06/2017 B DSC_0096 

06/06/2017 B DSC_0097 

06/06/2017 B DSC_0098 

WSP 

Page 25 of 40 

RH000000004_0117 
RHO00000004/117



Appendices to Report of Roger Howkins 1 Vertical Transportation Engineer 1 Lifts 1 Arup 1 Grenfell Tower Inquiry 1 September 2020 

64 08 

63 08 

62 12 

61 14 

60 08 

59 12 

58 08 

57 08 

56 37 

55 37 

54 36 

53 36 

52 36 

51 36 

50 36 

49 36 

48 36 

47 36 

46 36 

45 36 

44 12 

43 15 

42 12 

41 15 

40 08 

39 08 

38 14 

37 08 

36 08 

35 08 

34 14 

WSP 
August2018 
Page 26 of 40 

PRE-LOCK FAIL 2 16:56 

PRE-LOCK FAIL 2 16:55 

CALLS TF'D OR 
2 16.52 

CNCL'D 
MULTIPLE START 

2 16:51 
FAILS 

PRE-LOCK FAIL 2 16:51 

CALLS TF'D OR 
2 16:51 

CNCL'D 

PRE-LOCK FAIL 2 16:51 

PRE-LOCK FAIL 2 16:51 

STUCK DOWN CALL 21 16:09 

STUCK DOWN CALL 19 16:09 

STUCK CAR CALL 23 15:46 

STUCK CAR CALL 22 15:46 

STUCK CAR CALL 21 15:46 

STUCK CAR CALL 19 15:46 

STUCK CAR CALL 18 15:46 

STUCK CAR CALL 17 15:46 

STUCK CAR CALL 20 15:46 

STUCK CAR CALL 15 15:46 

STUCK CAR CALL 16 15:46 

STUCK CAR CALL 24 15:46 

CALLS TF'D OR 
2 16:51 

CNCL'D 

DOOR NUDGING 7 15:43 

CALLS TF'D OR 
1 15:28 

CNCL'D 

DOOR NUDGING 23 13:26 

PRE-LOCK FAIL 2 07:41 

PRE-LOCK FAIL 2 07:41 

MULTIPLE START 
2 07:38 

FAILS 

PRE-LOCK FAIL 2 07:38 

PRE-LOCK FAIL 2 07:38 

PRE-LOCK FAIL 2 07:37 

MULTIPLE START 
2 07:37 

FAILS 
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06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

06/06/2017 B 

DSC_0099 

DSC_0100 

DSC_0101 

DSC_0102 

DSC_0103 

DSC_0104 

DSC_0105 

DSC_0106 

DSC_0107 

DSC_0108 

DSC_0109 

DSC_0110 

DSC_0111 

DSC_0112 

DSC_0113 

DSC_0114 

DSC_0115 

DSC_0116 

DSC_0117 

DSC_0118 

DSC_0119 

DSC_0120 

DSC_0121 

DSC_0122 

DSC_0123 

DSC_0124 

DSC_0125 

DSC_0126 

DSC_0127 

DSC_0128 

DSC_0129 

OPERATION NORTHLEIGH 
Project No.: 70042523 

Metropolitan Police 
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' I 
33 08 PRE-LOCK FAIL 

32 08 PRE-LOCK FAIL 

31 08 PRE-LOCK FAIL 

30 08 PRE-LOCK FAIL 

29 08 PRE-LOCK FAIL 

28 12 
CALLS TF'D OR 
CNCL'D 

27 15 DOOR NUDGING 

26 20 
FRONT SE 
OVERTIME 

25 20 
FRONT SE 
OVERTIME 

24 12 
CALLS TF'D OR 
CNCL'D 

23 15 DOOR NUDGING 

22 20 
FRONT SE 
OVERTIME 

21 12 
CALLS TF'D OR 
CNCL'D 

20 15 DOOR NUDGING 

19 20 
FRONT SE 
OVERTIME 

18 18 SELF-TEST ERROR 

17 01 LOST LAR 

16 37 STUCK DOWN CALL 

15 38 STUCK UP CALL 

14 37 STUCK DOWN CALL 

13 37 STUCK DOWN CALL 

12 38 STUCK UP CALL 

11 37 STUCK DOWN CALL 

10 37 STUCK DOWN CALL 

9 38 STUCK UP CALL 

8 37 STUCK DOWN CALL 

7 37 STUCK DOWN CALL 

6 38 STUCK UP CALL 

5 36 STUCK CAR CALL 

4 12 
CALLS TF'D OR 
CNCL'D 

3 08 PRE-LOCK FAIL 

OPERATION NORTHLEIGH 
Project No.: 70042523 
Metropolitan Police 

2 07:37 

2 07:37 

2 07:36 

2 21:40 

1 16:52 

16 15:11 

16 15:11 

16 15:11 

6 15:07 

1 14:27 

1 14:27 

1 14:27 

12 12:42 

12 12:42 

12 14:27 

2 10:55 

2 10:55 

24 07:37 

15 07:34 

15 07:37 

16 07:37 

1 12:24 

4 12:23 

23 12:22 

1 11:31 

22 11:29 

16 11:29 

16 11:27 

3 02:35 

12 02:22 

2 02:22 
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06/06/2017 B DSC_0130 

06/06/2017 B DSC_0131 

06/06/2017 B DSC_0132 

05/06/2017 B DSC_0133 

05/06/2017 B DSC_0134 

05/06/2017 B DSC_0135 

05/06/2017 B DSC_0136 

05/06/2017 B DSC_0137 

05/06/2017 c DSC_0002 

05/06/2017 c DSC_0003 

05/06/2017 c DSC_0004 

05/06/2017 c DSC_0005 

05/06/2017 c DSC_0006 

05/06/2017 c DSC_0007 

05/06/2017 c DSC_0008 

05/06/2017 c DSC_0009 

05/06/2017 c DSC_0010 

05/06/2017 c DSC_0011 

05/06/2017 c DSC_0012 

05/06/2017 c DSC_0013 

05/06/2017 c DSC_0014 

05/06/2017 c DSC_0015 

05/06/2017 c DSC_0016 

05/06/2017 c DSC_0017 

05/06/2017 c DSC_0018 

05/06/2017 c DSC_0019 

05/06/2017 c DSC_0020 

05/06/2017 c DSC_0021 

04/06/2017 c DSC_0022 

04/06/2017 c DSC_0023 

04/06/2017 c DSC_0024 

WSP 
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2 08 PRE-LOCK FAIL 2 02:21 04/06/2017 

1 20 
FRONT SE 

6 01:08 04/06/2017 
OVERTIME 

H091 

The following faults were recorded when the controller was powered up: 

200 51 LIGHT DUTY 1 14:41 16/05/2018 

199 64 THERMISTORTRIP 1 14:41 16/05/2018 

198 01 LOST LAR 1 14:41 16/05/2018 

197 04 SEEK NXT FLR SE5 1 14:41 16/05/2018 

196 00 POWER ON RESET 1 14:41 16/05/2018 

All of the remaining faults were recorded on the date of the incident: 

LOG CODE 

195 01 

194 48 

193 50 

192 48 

191 50 

190 48 

189 50 

188 48 

187 50 

186 48 

185 50 

184 48 

183 50 

182 48 

181 50 

180 48 

179 50 

178 48 

WSP 
August2018 
Page 28 of 40 

DESCRIPTION POS TIME DATE 

LOST LAR 11 02:33 14/06/2017 

SE COMMS FAILURE 11 02:33 14/06/2017 

SE COMMS OK SE5 11 02:33 14/06/2017 

SE COMMS FAILURE 11 02:33 14/06/2017 

SE COMMS OK SE5 11 02:33 14/06/2017 

SE COMMS FAILURE 11 02:33 14/06/2017 

SE COMMS OK SE5 11 02:33 14/06/2017 

SE COMMS FAILURE 11 02:33 14/06/2017 

SE COMMS OK SE5 11 02:33 14/06/2017 

SE COMMS FAILURE 11 02:33 14/06/2017 

SE COMMS OK SE5 11 02:33 14/06/2017 

SE COMMS FAILURE 11 02:33 14/06/2017 

SE COMMS OK SE5 11 02:33 14/06/2017 

SE COMMS FAILURE 11 02:33 14/06/2017 

SE COMMS OK SE5 11 02:33 14/06/2017 

SE COMMS FAILURE 11 02:33 14/06/2017 

SE COMMS OK SE5 11 02:33 14/06/2017 

SE COMMS FAILURE 11 02:33 14/06/2017 
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c DSC_0025 

c DSC_0026 

c DSC_0034 

c DSC_0035 

c DSC_0036 

c DSC_0037 

c DSC_0038 

CARD 
PHOTO 
Ref. 

c 

c 

c 
c 

c 

c 

c 

c 

c 
c 

c 

c 

c 

c 

c 
c 

c 

c 

DSC_0039 

DSC_0040 

DSC_0041 

DSC_0042 

DSC_0043 

DSC_0044 

DSC_0045 

DSC_0046 

DSC_0047 

DSC_0048 

DSC_0049 

DSC_0050 

DSC_0051 

DSC_0052 

DSC_0053 

DSC_0054 

DSC_0055 

DSC_0056 

OPERATION NORTHLEIGH 
Project No.: 70042523 

Metropolitan Police 
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' I 
177 50 SE COMMS OK SE5 

176 48 SE COMMS FAILURE 

175 50 SE COMMS OK SE5 

174 48 SE COMMS FAILURE 

173 50 SE COMMS OK SE5 

172 48 SE COMMS FAILURE 

171 50 SE COMMS OK SE5 

170 48 SE COMMS FAILURE 

169 50 SE COMMS OK SE5 

168 48 SE COMMS FAILURE 

167 50 SE COMMS OK SE5 

166 48 SE COMMS FAILURE 

165 50 SE COMMS OK SE5 

164 48 SE COMMS FAILURE 

163 50 SE COMMS OK SE5 

162 48 SE COMMS FAILURE 

161 50 SE COMMS OK SE5 

160 48 SE COMMS FAILURE 

159 50 SE COMMS OK SE5 

158 48 SE COMMS FAILURE 

157 50 SE COMMS OK SE5 

156 48 SE COMMS FAILURE 

155 50 SE COMMS OK SE5 

154 48 SE COMMS FAILURE 

153 50 SE COMMS OK SE5 

152 48 SE COMMS FAILURE 

151 50 SE COMMS OK SE5 

150 48 SE COMMS FAILURE 

149 50 SE COMMS OK SE5 

148 48 SE COMMS FAILURE 

147 50 SE COMMS OK SE5 

146 48 SE COMMS FAILURE 

OPERATION NORTHLEIGH 
Project No.: 70042523 
Metropolitan Police 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 

11 02:33 
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14/06/2017 c DSC_0057 

14/06/2017 c DSC_0058 

14/06/2017 c DSC_0059 

14/06/2017 c DSC_0060 

14/06/2017 c DSC_0061 

14/06/2017 c DSC_0062 

14/06/2017 c DSC_0063 

14/06/2017 c DSC_0064 

14/06/2017 c DSC_0065 

14/06/2017 c DSC_0066 

14/06/2017 c DSC_0067 

14/06/2017 c DSC_0068 

14/06/2017 c DSC_0069 

14/06/2017 c DSC_0070 

14/06/2017 c DSC_0071 

14/06/2017 c DSC_0072 

14/06/2017 c DSC_0073 

14/06/2017 c DSC_0074 

14/06/2017 c DSC_0075 

14/06/2017 c DSC_0076 

14/06/2017 c DSC_0077 

14/06/2017 c DSC_0078 

14/06/2017 c DSC_0079 

14/06/2017 c DSC_0080 

14/06/2017 c DSC_0081 

14/06/2017 c DSC_0082 

14/06/2017 c DSC_0083 

14/06/2017 c DSC_0084 

14/06/2017 c DSC_0085 

14/06/2017 c DSC_0086 

14/06/2017 c DSC_0087 

14/06/2017 c DSC_0088 

WSP 
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145 50 

144 48 

143 50 

142 48 

141 50 

140 48 

139 50 

138 48 

137 50 

136 48 

135 50 

134 48 

133 50 

132 48 

131 50 

130 48 

129 50 

128 48 

127 

126 48 

125 50 

124 48 

123 50 

122 48 

121 50 

120 48 

119 50 

118 48 

117 50 

116 48 

115 50 

114 48 

WSP 
August2018 
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SE COMMS OK SE5 11 02:33 

SE COMMS FAILURE 11 02:33 

SE COMMS OK SE5 11 02:33 

SE COMMS FAILURE 11 02:33 

SE COMMS OK SE5 11 02:33 

SE COMMS FAILURE 11 02:33 

SE COMMS OK SE5 11 02:33 

SE COMMS FAILURE 11 02:33 

SE COMMS OK SE5 11 02:33 

SE COMMS FAILURE 11 02:33 

SE COMMS OK SE5 11 02:33 

SE COMMS FAILURE 11 02:33 

SE COMMS OK SE5 11 02:33 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 
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14/06/2017 c 

14/06/2017 c 

14/06/2017 c 

14/06/2017 c 

14/06/2017 c 
14/06/2017 c 

14/06/2017 c 

14/06/2017 c 

14/06/2017 c 

14/06/2017 c 

14/06/2017 c 
14/06/2017 c 

14/06/2017 c 

14/06/2017 c 

14/06/2017 c 

14/06/2017 c 

14/06/2017 c 
14/06/2017 c 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

DSC_0089 

DSC_0090 

DSC_0091 

DSC_0092 

DSC_0093 

DSC_0094 

DSC_0095 

DSC_0096 

DSC_0097 

DSC_0098 

DSC_0099 

DSC_0100 

DSC_0101 

DSC_0102 

DSC_0103 

DSC_0104 

DSC_0105 

DSC_0106 

DSC_0002 

DSC_0003 

DSC_0004 

DSC_0005 

DSC_0006 

DSC_0007 

DSC_0008 

DSC_0009 

DSC_0010 

DSC_0011 

DSC_0012 

DSC_0013 

DSC_0014 

OPERATION NORTHLEIGH 
Project No.: 70042523 

Metropolitan Police 

RH000000004_0122 
RHO00000004/122



Appendices to Report of Roger Howkins 1 Vertical Transportation Engineer 1 Lifts 1 Arup 1 Grenfell Tower Inquiry 1 September 2020 

' I 
113 50 SE COMMS OK SE5 

112 48 SE COMMS FAILURE 

111 50 SE COMMS OK SE5 

110 48 SE COMMS FAILURE 

109 50 SE COMMS OK SE5 

108 48 SE COMMS FAILURE 

107 50 SE COMMS OK SE5 

106 48 SE COMMS FAILURE 

105 50 SE COMMS OK SE5 

104 48 SE COMMS FAILURE 

103 50 SE COMMS OK SE5 

102 48 SE COMMS FAILURE 

101 50 SE COMMS OK SE5 

100 48 SE COMMS FAILURE 

99 50 SE COMMS OK SE5 

98 48 SE COMMS FAILURE 

97 50 SE COMMS OK SE5 

96 48 SE COMMS FAILURE 

95 50 SE COMMS OK SE5 

94 48 SE COMMS FAILURE 

93 50 SE COMMS OK SE5 

92 48 SE COMMS FAILURE 

91 50 SE COMMS OK SE5 

90 48 SE COMMS FAILURE 

89 50 SE COMMS OK SE5 

88 48 SE COMMS FAILURE 

87 50 SE COMMS OK SE5 

86 48 SE COMMS FAILURE 

85 50 SE COMMS OK SE5 

84 48 SE COMMS FAILURE 

83 50 SE COMMS OK SE5 

82 48 SE COMMS FAILURE 

OPERATION NORTHLEIGH 
Project No.: 70042523 
Metropolitan Police 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 

11 02:32 
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14/06/2017 D DSC_0015 

14/06/2017 D DSC_0016 

14/06/2017 D DSC_0017 

14/06/2017 D DSC_0018 

14/06/2017 D DSC_0019 

14/06/2017 D DSC_0020 

14/06/2017 D DSC_0021 

14/06/2017 D DSC_0022 

14/06/2017 D DSC_0023 

14/06/2017 D DSC_0024 

14/06/2017 D DSC_0025 

14/06/2017 D DSC_0026 

14/06/2017 D DSC_0027 

14/06/2017 D DSC_0028 

14/06/2017 D DSC_0029 

14/06/2017 D DSC_0030 

14/06/2017 D DSC_0031 

14/06/2017 D DSC_0032 

14/06/2017 D DSC_0033 

14/06/2017 D DSC_0034 

14/06/2017 D DSC_0035 

14/06/2017 D DSC_0036 

14/06/2017 D DSC_0037 

14/06/2017 D DSC_0038 

14/06/2017 D DSC_0039 

14/06/2017 D DSC_0040 

14/06/2017 D DSC_0041 

14/06/2017 D DSC_0042 

14/06/2017 D DSC_0043 

14/06/2017 D DSC_0044 

14/06/2017 D DSC_0045 

14/06/2017 D DSC_0046 

WSP 
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81 50 

80 48 

79 50 

78 48 

77 50 

76 48 

75 50 

74 48 

73 50 

72 48 

71 50 

70 48 

69 50 

68 48 

67 50 

66 48 

65 50 

64 48 

63 50 

62 48 

61 50 

60 48 

59 50 

58 48 

57 50 

56 48 

55 50 

54 48 

53 50 

52 48 

51 50 

50 48 
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SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:32 

SE COMMS FAILURE 11 02:32 

SE COMMS OK SE5 11 02:31 

SE COMMS FAILURE 11 02:31 

SE COMMS OK SE5 11 02:31 

SE COMMS FAILURE 11 02:31 

SE COMMS OK SE5 11 02:31 

SE COMMS FAILURE 11 02:31 

SE COMMS OK SE5 11 02:31 

SE COMMS FAILURE 11 02:31 

SE COMMS OK SE5 11 02:31 

SE COMMS FAILURE 11 02:31 

Appendices Page 123 of 359 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

14/06/2017 D 

DSC_0047 

DSC_0048 

DSC_0049 

DSC_0050 

DSC_0051 

DSC_0053 

DSC_0054 

DSC_0055 

DSC_0056 

DSC_0057 

DSC_0058 

DSC_0059 

DSC_OOGO 

DSC_0061 

DSC_0062 

DSC_0063 

DSC_0064 

DSC_0065 

DSC_0066 

DSC_0067 

DSC_0068 

DSC_0069 

DSC_0070 

DSC_0071 

DSC_0072 

DSC_0073 

DSC_0074 

DSC_0075 

DSC_0076 

DSC_0077 

DSC_0078 

DSC_0079 
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' I 
49 50 SE COMMS OK SE5 

48 48 SE COMMS FAILURE 

47 50 SE COMMS OK SE5 

46 48 SE COMMS FAILURE 

45 50 SE COMMS OK SE5 

44 48 SE COMMS FAILURE 

43 50 SE COMMS OK SE5 

42 48 SE COMMS FAILURE 

41 50 SE COMMS OK SE5 

40 48 SE COMMS FAILURE 

39 50 SE COMMS OK SE5 

38 48 SE COMMS FAILURE 

37 50 SE COMMS OK SE5 

36 48 SE COMMS FAILURE 

35 50 SE COMMS OK SE5 

34 48 SE COMMS FAILURE 

33 SE COMMS OK SE5 

32 48 SE COMMS FAILURE 

31 50 SE COMMS OK SE5 

30 48 SE COMMS FAILURE 

29 50 SE COMMS OK SE5 

28 48 SE COMMS FAILURE 

27 50 SE COMMS OK SE5 

26 48 SE COMMS FAILURE 

25 50 SE COMMS OK SE5 

24 48 SE COMMS FAILURE 

23 50 SE COMMS OK SE5 

22 48 SE COMMS FAILURE 

21 50 SE COMMS OK SE5 

20 48 SE COMMS FAILURE 

19 50 SE COMMS OK SE5 

18 48 SE COMMS FAILURE 

OPERATION NORTHLEIGH 
Project No.: 70042523 
Metropolitan Police 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 

11 02:31 
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14/06/2017 D DSC_0080 

14/06/2017 D DSC_0081 

14/06/2017 D DSC_0082 

14/06/2017 D DSC_0083 

14/06/2017 D DSC_0084 

14/06/2017 D DSC_0085 

14/06/2017 D DSC_0086 

14/06/2017 D DSC_0087 

14/06/2017 D DSC_0088 

14/06/2017 D DSC_0089 

14/06/2017 D DSC_0090 

14/06/2017 D DSC_0091 

14/06/2017 D DSC_0092 

14/06/2017 D DSC_0093 

14/06/2017 D DSC_0094 

14/06/2017 D DSC_0095 

14/06/2017 D DSC_0096 

14/06/2017 D DSC_0097 

14/06/2017 D DSC_0098 

14/06/2017 D DSC_0099 

14/06/2017 D DSC_0100 

14/06/2017 D DSC_0101 

14/06/2017 D DSC_0102 

14/06/2017 D DSC_0103 

14/06/2017 D DSC_0104 

14/06/2017 D DSC_0105 

14/06/2017 D DSC_0106 

14/06/2017 D DSC_0107 

14/06/2017 D DSC_0108 

14/06/2017 D DSC_0109 

14/06/2017 D DSC_0110 

14/06/2017 D DSC_0111 
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17 50 SE COMMS OK SE5 11 02:31 14/06/2017 D DSC_0112 

16 48 SE COMMS FAILURE 11 02:31 14/06/2017 D DSC_0113 

15 50 SE COMMS OK SE5 11 02:31 14/06/2017 D DSC_0114 

14 48 SE COMMS FAILURE 11 02:31 14/06/2017 D DSC_0115 

13 50 SE COMMS OK SE5 11 02:31 14/06/2017 D DSC_0116 

12 48 SE COMMS FAILURE 11 02:31 14/06/2017 D DSC_0117 

11 50 SE COMMS OK SE5 11 02:31 14/06/2017 D DSC_0118 

10 48 SE COMMS FAILURE 11 02:31 14/06/2017 E DSC_0001 

9 50 SE COMMS OK SE5 11 02:31 14/06/2017 E DSC_0002 

8 48 SE COMMS FAILURE 11 02:31 14/06/2017 E DSC_0003 

7 50 SE COMMS OK SE5 11 02:31 14/06/2017 E DSC_0004 

6 48 SE COMMS FAILURE 11 02:31 14/06/2017 E DSC_0005 

5 50 SE COMMS OK SE5 11 02:31 14/06/2017 E DSC_0006 

4 48 SE COMMS FAILURE 11 02:31 14/06/2017 E DSC_0007 

3 50 SE COMMS OK SE5 11 02:31 14/06/2017 E DSC_0008 

2 48 SE COMMS FAILURE 11 02:31 14/06/2017 E DSC_0009 

1 50 SE COMMS OK SE5 11 02:31 14/06/2017 E DSC_0010 

8.6 WINDCREST AUTODIALLERS 

GENERAL 
The label on the front of the Autodialler control box provided the following details: 

<C Windcrest AD1000EN-4R System 

<C Press button to operate intercom facility 

<C For Technical Assistance TEL••••• 

<C Back up Battery to be Tested/Changed May 2008 31/05/05 

<C Access was gained to the internal components of the Autodiallers 

<C The back-up batteries appear to be original as the cable ties securing them had not been cut and replaced. 

<C There were no additional labels on the battery indicating the replacement date. 

<C The fuses protecting both Autodiallers were intact 

<C We will return to site on 23rd May 2018 in order to confirm which Rescue Service numbers the Autodiallers 
were programmed with. 
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' I 
9 SITE VISIT 4 

Date 

Time 

Venue 

Present: 

23rd May 2018 

10.00 

Deer Park Road, South Wimbledon 

Arthur Green, Associate Vertical Transportation, WSP 

Eric Richards, Independent Lift Test Engineer 

Jim McQuen, MPS Investigating Officer, Metropolitan Police 

Forensic Police Photographer 

9.1 PURPOSE OF VISIT 

<C To apply mains power to the Autodiallers. 

<C To obtain set up parameters for the Wind crest Autodiallers on both units. 

<C To obtain the stored telephone numbers of the rescue services. 

<C To confirm the status of the batteries. 

9.2 GENERAL 

The lift controllers were positioned near to the roller shutter doors at the side of the building. 

Photographs of the condition of the controllers were taken before work commenced 

A temporary 240 vac supply was provided in order to power up the Wind crest Autodiallers 

9.3 WINDCREST AUTODIALLERS 

H091 
<C A button for communicating with the top of the lift car was damaged. However, this may have been caused 

when removing the controllerfrom the machine room. 

<C The label on the outside of the Autodialler provided details of the type of unit, Wind crest AD 1 OOOEN-4R 

<C The label on the outside of the Autodialler, dated 31/05/2005, indicated that the battery should have been 
tested/changed in May 2008. 

<C This suggests that the battery should be tested I changed every three years i.e. 2011,2014 and 2017. This 
needs to be confirmed. 

<C The Autodiallerwas opened. We noticed that the Autodiallerwas compliant with BS EN 81-28. This is a 
British & European standard for remote alarms on passenger and goods passenger lifts that was 
introduced in 2003. 

<C The label indicated that the unit had not been registered when first installed. 
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(( All redundant wiring was removed in order to prevent wiring shorting or earthing and causing damage to 
the Autodialler. 

(( The battery was disconnected in order to maintain its present state. 

(( There was no other information on the battery. 

(( 240 volt ac was connected to the live, neutral and earth terminals of the Autodialler unit. 

(( Green and red LED's were illuminated on the Autodialler. 

(( A Wind crest programming unit was connected to the D socket on the Autodialler in order to check the 
system parameters. 

(( The display indicated that version 12 software was installed in the Autodialler. 

(( We contacted Windcrest in order to obtain details of how to use the programming unit to check the system 
parameters. 

(( Photographs of all system parameters were taken 

(( This Autodialler has the capacity to store five telephone numbers. If the first number is not available then 
the system will connect to the second number. If the second number is not available then the third number 
will be dialled etc. up to the fifth number. 

(( We simulated an alarm button being pressed using a temporary jumper. The following telephone numbers 
were programmed into the Autodialler: 

(( 

(( 

(( 

(( 

(( 

(( James McQuen contacted the telephone number. Details are as follows: 

Lift Line 

292 Kensal Road 

W10 5BE 

Tel: 

Tel; 

Contact name Jim Green 

We noticed that there was no voice recorded message programmed on the Autodialler. This means that in the 
event of a trapped passenger the rescue service would not be able to identify the location of the lift in 
accordance with 4.1.6 of BS EN 81-28, Remote Alarms which states: 

"4.1.6 Identification 

The alarm equipment shall enable the rescue service to identify at least the installation even when testing." 

The battery was reconnected in order to charge it up and ascertain if sufficient power could be retained to 
operate the Autodiallerwhen the 240 vac was disconnected. After a period of approx. 15 minutes the 240 vac 
power was removed. The Autodiallerfailed to operate. 
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' I 
H090 
(( We followed an identical procedure to unit number H090. 

(( Our findings were identical with the following exception 

(( The following telephone numbers were programmed into the Autodialler: 

(( 

(( 

(( 

(( 

(( 

(( James McQuen contacted the telephone number. Details are as follows: 

RBKC Housing Management 

292a Kensal Road 

W10 5BE 

Contact name Jerome (refused to provide surname) 

Email: patrick.barrett@rbkc.gov.uk 
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10 OBSERVATIONS 

10.1 SITEVISIT2 

The incoming earth wire to the main isolator of lift H091 was extended and wrapped with insulation tape before 
being concealed inside the conduit. This is poor I bad practice. The earth wire should have been replaced 
during the modernisation works. 

We were unable to determine where the second fireman's switch was connected to the controllers. 

We were unable to determine why the lift cars were positioned approx. 75mm to 1 OOmm above the 1Oth floor. 
This may be the result of the fire affecting the shaft positioning system. 

Although the top of car emergency stop on Lift H091 was in the stop position this may have been caused by 
others accessing the top of the lift cars after the fire. 

The gaps between the car guides may have occurred as a result of the fire. 

As the fireman's switch on the 2nd floor (walkway) was not connected to the controllers we can only assume 
that it was never tested at regular intervals. 

As there was no event log of the fireman's switch on the ground floor being operated we can only assume the 
lifts were in normal service at the time of the incident. This means that passengers were able to call the lift to a 
floor during the fire or maybe the fire brigade used them on normal service until such time as they failed to 
operate. 

As the mechanism on the fireman's switch on the ground floor was defective then we can assume this had not 
been examined by the lift service company at regular intervals. 

10.2 SITE VISIT 3 

The fault/event log on lift H090 on the date of the incident did not include any reference to the lift returning to 
the designated landing from the building alarm system. 

Event log 190 (LOST LOG PUSH FEED) on lift H090 may have been caused by the fire at position 11 (the 
1Oth floor). The landing push feed fuses on both controllers were blown, possibly due to a short or connection 
to earth. 

The controller thermostat on lift H091 was damaged. This may have occurred when the controller was 
removed from the machine room. 

The fault/event log on lift H091 at the time of the incident was dominated by two faults (log nos 1 through 195). 
SE COMM OK SE5 and SE CO MMS FAILURE. This indicates the processor in the controller had repeatedly 
attempted and failed to communicate with the shaft encoder. 

As the event logs for both lifts did not record the following: 

(68) FIRE ALARM RECALL 

(70) *FIRE SERVICE* 

- Lift returns to fire floor, no calls can be entered 

- Lift on fire service 

We can safely assume that the lift controllers did not receive any signal for a recall to the designated landing 
(Log 68) and that the lifts were not switched to fireman's Service (Log 70) 

10.3 SITE VISIT 4 

The date on the label on the outside of the Autodiallersuggests the battery should be changed in May 2008 
i.e. every three years. 

The batteries within the Autodiallers appeared to be original from 2005 as the cable tie used to secure them 
were intact. There were no additional labels on the batteries indicating a later replacement date. 
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' I 
The telephone numbers for the rescue service were different on the two Autodiallers. We are unsure if the staff 
have been trained on how to respond to the alarm or if they are manned 24 hours per day 365 days per year 
as recommended by clause 4.2.1 of BS EN 81-28 which states: 

"The alarm system shall be able to operate at all times when the lift is intended to be accessed by 
users" 

Both Autodiallers were not programmed with the location of the lift. This is in contravention to clause 4.1.6 of 
BS EN 81-28. This is of particular importance should the passenger be disabled or unable to communicate. In 
this case the rescue service would not be able to identify where the trapped passengers were located. 

After attempting to recharge the batteries by applying 240 vac to the Autodiallers for a period of time they 
failed to provide a backup supply to the Autodiallerwhen the power was removed. lt appears the batteries 
were defective i.e. unable to be recharged. This is in contravention to clause 4.1.3 of BS EN 81-28 which 
states: 

"4. 1.3 Emergency electrical power supply 

Any alarm shall not be impeded or lost even in cases of electrical power supply switching or power supply 
failure. 

Where a rechargeable emergency electrical power supply is used, means shall be provided to inform 
automatically the rescue service as soon as the capacity is lower than needed to provide one hour of function 
of the alarm system." 

We need to ascertain if the rescue service had received a message of this type. 
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11 INDUSTRY GOOD PRACTICE 

In order for a lift to react and operate correctly in the event of a fire it should be checked at regular intervals. 

These periodic checks will include the return to a designated floor from the building alarm system and the 
operation of the lift after the fireman's key switch has been operated. 

We would recommend that power failure tests are conducted, and recorded, at regular intervals in order to 
ensure trapped passengers can communicate effectively with the rescue service. Power failure tests include 
the following: 

Is it possible to open the landing and car doors? 

2 Does the alarm function correctly? 

3 Does the yellow pictogram illuminate? 

4 Does the green pictogram illuminate? 

5 Does the Autodialler connect to the rescue service? 

6 Is the communication quality satisfactory? 

7 Does the emergency lighting function correctly? 

8 Does the hand winding floor level indicator function correctly? 

9 Does the rope brake remain in its normal position? 

10 Does the sheave brake remain in its normal position? 

11 Does the guide clamp remain in its normal position? 

12 Does the governor device remain in its normal position? 

The drop key used to operate the fireman's switches proved to be very difficult to operate and may prevent the 
fireman from gaining use of the lift to fight the fire. We would recommend these are replaced by triangular type 
keys in accordance with clause 5.8.2 of BS EN 81-72 which states: 

"5.8.2 

Operation of the firefighters lift switch shall be by means of the unlocking key, which fits the unlocking triangle 
as defined in EN 81-20:2014,5.3.9.3. Other keys may be used to operate the firefighters lift switch only when 
a car key switch is used (see Introduction). The operating positions of the switch shall be bi-stable and clearly 
marked '1' and '0'. There shall be clear visual indication on which position the switch is. In position '1' 
firefighting operations is initiated. 

An additional external control or input may be used only to automatically return the firefighters lift to the fire 
service access level and keep the firefighters lift at that level with open doors. The firefighters lift switch shall 
still be operated to the '1' position to complete the Phase 1 operation." 

LEIA (Lift and Escalator Industry Association) have produced several articles relating to the behaviour of lifts in 
the event of a fire. Guidance note 24 provides details of the Maintenance Responsibilities, Owner 
Responsibilities, Lift Contractor Responsibilities, Weekly, Monthly and Yearly Checks together with a sample 
report. We would recommend this advice is acted upon and that each lift has a "Firefighting Log Card" to 
record these tests. 

We would recommend that the last telephone number programmed into the Autodiallerwould be the lift 
maintenance 24 hour call-out number. 
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Appendix A 
CONTROLLER EVENT MESSAGES 
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Di p~a ed . .. 

(0) PO R-0 RESET 

LO T LAR 
OT USED 

(l4), · T TART f IL 
( l -)DOOR NUDGING 
(l6· RA FA URE 

(1.7_ TACK · RROR 
( l8) ELF-TEST ERJ.tOR 
(1.9 -PRO 1 FAIL RE 
(20 FRONT E OVER l iME 

(21} T RT FAILURE 
(22 EV T LOG RE ET 
(23 - I 25) NOT USE.D 
(26 OST CAR P H FD 
(27) LOST LOG P SH FB 
(28 I EARTHQUAKE 
(29 EMER:GENCY SUPPLY 
(30 T . SED 
(31 G .LOCK BRIDGED 
( 2 T U •D 
(.B) LTLR T1MEOUT 
(3 4 ~ TU K V · L · R 

(35 DRIVE . RROR 

(36 I TUCK CAR CA 
(37} STUCK DOW CALL 
(3 STUCK rn:. CALL 
(39) ST UCK REAR CC ALL 
(40. TUCK REAR D ALL 
(41 . 1 STUCK REARUCALL 
(42 *TEST CO OL * 

WSP 
August2018 

' PU Jm reset after power-up or 1'resei1 button pusherll 
:seJe ote I) 
l~ft A vaL]able Relay de-energi ed 

.lift topped out ide door zone 
Door opening protection fa lt 
Galie lock fault whil ' t the lift w<l idle 
Gate lock tipped '"'hi I t tlu~ hft wa on high speed 
Gate lock tipped whi I t the lift wa on lov 'peed 
Gate pre-1 ck ai lur·e 
Door d i:ng protec;tion f<~~u]t 

W ight "' itch :indicate I I 0% of fuU lo~ad 

ngineer m.:- de note of a previous vi it 
can tran fe!l"red o anceUed 
Tl1e MPU I ift po ition ha been r~ et at a term in. I 
fl or 

ullip]e stan rauure 
lltnited force door closing in operntion 
CPU n-Vol tile Random A ·c em ry 
FaillU'e 

PU NVRAM or pr gmm failure 
Uft-in ervice s:elf~te ~ error 

PU pr gram fa ilure 
Safety edge is. ho]dirtg the front doors open or too 
l ng 
Uft lta:s failed to start 
Ev·cnt Logg r has boon r .;i,;1 

Th.e feed to th car pu h ha been l.o t 
Th.e feed to the landing push has been l.ostt 
Earth.quake routme acti ated 

onnaJ power re'p laced by emergency power 

Gate Jock lgna I pres:e:nt <lfter doors. have opened 

.lift ha:s taken e ce · jve time to obtain floor le . el 
evelling pr imity/rday c n act operated 

incorrectly 
A drive mo ·tor dcv ice liuu led to motor power 
removal 
A car pu hi tuck or i b ing held in 
A landing down pu h i.s tuck or is being held in 
A landing up pu~ h i tuck r i being held in 
Rear car ~eaU is 1rnck o being he1d 
R.ear down landing eaU i tllck or blli:ng h Jd 
Rea:r liP' landing eaU is tuck m· being lteld 
The lift is curr ntly ll.nder ngine .·~ t st control 
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' I 
(43 R AR • OVERTJME 

( 44 AR Dl P • . PR. 
(45 RR. DOOR UDG G 
(46 SEEK NXT FLR SE5 
(47 FULL DIVE SE5 

(4R · SE COMMS FAILURE 

(49 I RR. CLOSE PR T/0 
( ·o E CO M OK . E5 
(51 , UGHT DUTY 
(52 UP A VY DUTY 
(53} DOW HEAVY D TY 
(54 UP PEAK DUTY 

(55 HEA 
(56 , oo · 

MAINF OOR 
PEAK DUTY 

(~7 , H PlTAL ER ICE 

(59 , LOBBY RETUR 

(60} --vrp R·~rUR"'" · 
(61) EMERG · C RECALL 
(62 , LEVE LER/Dnt RR 
(63 NOT USED 
(64 TIIERMI TER TRIP 

(65 , COMP NSA OR RESET 

(66 , (67} NOT US D 
(68 FIRE ALARM RECALL 
(69 LA I G INHIBIT 
(70 , "'FJRE ERVJ E"' 
(71 I* PEC AL SER ICE* 
(72 D· P T H FAILURE 

(8 I RTC REGS UPDATE 

(89 - 0 USED 

(90 0 ER R • T 
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afety edge i holdi·11g the rear doors open for too 
long 
R :ar d o pen· g pr l lion fault 
Umiitcd force rear d r do ing in p ration 
Sbaft encode SE500P seekin.,. next fioo 
Shaft encoder SE500 · lo t its po ition - eek.ing 
terminal Hoor 
Communication fajJed ben.veen M6809 & haft 
enc der 
Reur d · r c] sing pmtecti n fault 

fuafl ,enc de 500P mmunication 1.1c .ssful 
ystem bias to DOWN calls 
y tern. bia to UP call 

System bia to DOWN calJs 
Car returns to m m floor & ignore intermedia.te 
dm\rn calls 
Invok UP peak fi r .a limit d time 
lgnor irllerrnedi ~te P calls & re urn c:ar lo 

upp rmo t hal call 
Adjustment to RTC are rec:or11ed with new 
time/date 
Corruption of the real time dock data .reg·i ter has 
been detected 
HaU ea]] cancell~edltran ferred lifi retu:rn to main 
floor u.nti] LRET relea ed 
··m: can. to predetennined floor 
Lift ea]] · to predetermined floor & s:huts down 
L ell r ordir et' n err · r 

R.eco;rded wbcn the Motor Room. T empcmrure 
m.on:iltm·ing de\ri.ce is: exceeded 
Load weighing device auto caJjbmtiOI1 ha taken 
pl.ace 

L ·n return · t fire tl or - no ·Call c n be ntcrcd 
Set if Landing Call Disabled. due to DD . or PTI 
Uft on F re Service 
Lift on peciaJ ' · erv ice 
·au ,..stop' r utine mvoked due to lo of LPF or 
C P F and homing is. enabl.ed. 

Memory error detected on power up 
Memory error detected whi1e running 

Out of range timeJdate value recorded 
Adju tme l to RTC are re.co ded ilh n w 
timeidat·e 
Comr:ption the real tim~: clock data regi w, ha" 
been detected 

Journey and d or counlers. ha e been reset lo 

Project No.: 700425231 Our Ref No.: project number 
Metropolitan Police 

WSP 
August2018 

Appendices Page 134 of 359 

RH000000004_0135 
RHO00000004/135



Appendices to Report of Roger Howkins 1 Vertical Transportation Engineer 1 Lifts 1 Arup 1 Grenfell Tower Inquiry 1 September 2020 

9 ~) L D OV RFLOW ERROR 
(92) L ·n fNI FAILUR.E 
(93) IETJTNGS MIENU ENTR · 

(94) CO IG E ll ENTERED 

(95) SElTIN J PWD A TERED 
96) Fl · PWD AL ERED 
97) ACTORY D AULTS 

98) SHADOW SET 
99) E . PROM IJ.U Y 

WSP 
August2018 

U mJn,UUU 

L D screen construction error 
LCD umdule i:nitiali ation faiiure 
U er has nt red the Setting Menu fr~m th · secure 
pa word entry creen. 
U er ha entered the Configu ahon enu from the 
con.fig :p.a.., . wo d entry creen 
U er has changed. the settinll' secur-ity pru word 
U er has changed the config ecurity password 
All panu:neters have be n r·e ·et to factory defaults 
me luding the e ent logs. timer ' , P~' words and 
feamr s:etting 
Shadow RAM maj otity verdict 
Mi cellaneou •crial lEEPROM error 
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THE QUALITY ANID TECHNICAL COMMITTEE 

GUIDANCE NOTE No. 24 

Fire-,fighting Lifl ll'estlng 

General 
We navo biUin centaclsd by tile Fire S8IVJC4! OV!Ir OOJ'IIll!mS 'they nerve lrl re1aiiGJl to llleir liruflngs, that 

ome Fire-~ghtin,g if\'S rail to operate correct~~ when ~quirect 
A Fire-fighling lit! is 11111 importan tocl to Fira..li.ght~Ws •oop!Nll~ lly Wl'lell , he e Is a lil'e and a failure is llk.elijr 
to del y re- ghtlng with rooss bole eenlous Cl)n sequences. 

In Ulis gllide tllle term Fire• 1gh nQ sholild be l.mder5tood to lrn!an any special !ll!!rvt!le P'I'O'Y d'e<l on a lilt to 
er~able it to be driver~ by a Fire--fig ht~r- lt thernfore tnch:.u;!~$ Fln~man'~ litt5 an~ in scmfl bui dings, 
type ly Hosp als, 11 can m: ude- emerQ!mcy reC"atl 5•efvke er some rom of Eva!luatlo,n s.ervlce c 

Maintenance respon:s ibirt~es 
Ma"'y m em ill! s. I.IISfl tl"la LEIA type A orB model s.ervlce conbact o.r a wria!itm or "t and tl'tesa oomr<!lcl$ 
lm:lude, lns[J~tCEio n and a(jjuslmenl ar tha plant Thl!l mean~ lllhe pl;m unle!is a specifie ,fiXc[usiDn is 
~!J'~ in he con ~cl Th~ resy t ofthi::; is hat iill parts of too lilt and ils feai!Jr~s sl'lould be insp~lecl al 
!lome r~ul!u interval ami if dereelivl!l, eilher repaired or at l~:!llt reported to the cu~lomer. 

The u::>IHII\sibilily fo cn:.Lrrin.Q piDnt is saro ~ n {! operating ccrr,e.clly u.ltimelely r~l:s with Ute ownllr bul 
this does not elCC u e other p rtles from lhel rESJ)OI'I!'ii bt1 ies lo carry out thll.ir Wflrk.. 

Owner responsibi l~hes 
Those pe !Sons reSiiHinsibJe for he day to da,y operation o a building h.a.ve a leo;Jal duly lo ensure s 
em.!trgency prooi!!'dures. andl e(jUipment .a ra' mainta ned n ge~ocl 'Mirkin~ order. 

889999 p OVJ es ad111oe on lh ma ten a ce of F re Sarety ln5la lali:o.ns a:nd lnc ud!!S lifts 1n lis. dvfce 
along WT h '.iiJminkler syst~~ms hydrants ete_ In rela!ion to li . .s il llrovlde~ itle ol!~tlng advJce. 

W'ed•l'~ 
11 $1 tes ror t e owner In BS0099 Annex V lh t U1e opera on of the Evacualion titl ana Flr·!!i-l'iglltlng lift 
:o'Nitclle:;. 5hou'la be 1ested 011ce a week a.rul should be rep;air!!d or rflpla.ce I round defective. 

MonU1Iy 
11 also s.tates or lile owner lhal o ce per rrnonlll5 El ra· ure o' t he primary fl e~tliQty $YppJy ~liou ld be 
simulated. 1r a EJen!tratof providns th. standby supply ft should renergll!e tile lil!(s) for at lea~! 1 lllour. 

'l'earJy 
In acld ll1an arrangemenl "Should J)e made ror an annual test vf varicms Fl.re·flghting plant including, 
Evacualiol'l amd F"re-~g hting 11115 arul a oe:emficate of test si'w!tJid bi:l obl:air'led ana retairted by lhe ow.n a.r. 
This test shoLild ensure that a th. 11 opecrallor;s re1 a ed tCI f re-fighting ope.ration .arfl •Cilee'ked not just 
Ui · t Ule ea reti:lrrl51 to tne main landrng. A:i. many s.ut:tllifts 'Nll be co111necled to a bu Id g management 
system (BMS} tha t aslir~g mmd:s. lo ba co-ordl!lated w.th those condut:tin~ tesli11g o any !3MS.. 

Lift contractor re·sponsibirties. 
To maintall'! th& mt · nd Its feature!; 1n aocordance With '!ne co11l1act and to correct or Jepont ar~y ~ss.ues to 
!.he customer 

To aise \VIIh Ul eo ~u5Wrner far El yearly le5t Df I he Evarualioo or Fir cfighl[ng 11 10 be oond:ucled and to 
isstJo a report of the test reslllls to lha customer. Al'l ~)(l<lmple report f iHm follows. Ple.a f.e not the 
ex<~mple Is rvr a Flfe-fi g h1ir~g ~~~and a dlfferent report wo d Mei:llo be C<ln'lr;~lre~ . along s·mlla.r liM, for 
other spllclal servfce realu~e-s s ucl'l ac5 EV<!Cllallon ~;emce -

WSP 
August2018 
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' I 
Other inform auo n 
New lifts are requlrea to tie aoc.ompamed by instructions acx:ordinQ to BSEN13015 Ttlls means the~e 
s"-oulcl be rnro tlo pr,ovided to tile awner regardtng how lhe lift shoLJii:l operate on all'l)' parti01Jlilr 
specl I servJce lt may have an cl we wo ICil SIJggesllt M ucles. advice to the owner on the ne!!'d forwel'fkly 
aml~noll!lhly tests by tfrle owner and y arly tests by ll'le 11 malntalne in la I on wit t~e ownlllr. 

Ex rnp e r-eport 

Anmu I Flre-l'lghtlng lift co:ndltlolilll"eport 

Nam~ of llh.~ company makin!J the examination 
Addre s 
Contact naml!l 
Co nl.3 et detai l~ 

8LJilding name 
Address 
Lln referelloe number 
Customers lift idenll catlo nllmb~ or n e 

D~te of test 

Name or tM sp cial service feat m eh eked e.g1, Fire lighli n g s e:rvfce. 

a) Did Uul! lit! recall ID llho ~ reman's mainlandinQ witnr:mt undueo dalay? 

b) [)id th lifl on arriva a fireman 's main la ruling slcll'lcl wf h doors open? 

c) Does th11 lift respond t:O rectly to car calls Elll'ltiBilld? 

al Ale landing Cllll!s dJsa~led"? 

e) On arrival at a floor do dloors o pera!e as U\ter~d? 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Note FlU ngllltll'lj;j llfl door ap1n ln respans& lo door ,gpan butlon. Fum11n's llrt doo s o"en a~oma.lic:a lly. 

n 15 if !;()nru~ctei:llo bUIIdlrlg <~ la m or 5MS ~YQlemi'' Yes No 

g) Wll.s lhe reiiClion or 1h~ 111 to 3D Alarm Of !ElMS tgnal tested? y s, No 

Ill WaS~ he reac;f,gn er lhe I" l!o loss. of supply le:s~ed? Yes No 

i) Do all · diiC:ators fll 'f.tlnllo lh SJ)ecl I & J\llte op rate con- Clly? Yes. No 

j) 1-s 11"\e special fsa't\Jire \Yorlung~ Gorre:c:lly1 Ve!ii No 

I lhe an~~~wtr lo any q ' sllon I No prmol.de dot Is o the prOIIlltm and c:wr!i!diiil!l <~cllon require!d l:ly c~wmer 

Signed 01'1 baha I of 
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WSP House 
70 Chancery Lane 
London 
WC2A 1AF 

wsp.com 
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Appendix 4 

MET00039807 

BRE Global Client Report 

Grenfell Tower Fire Investigation .. On Site 

Investigation 

Prepared for: Metropolitan Police Service 

Date: 20th February 2019 

Report Number:P109378-1000 Issue: 2 

[only lift-related pages included] 
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re 

BRE Global Ltd 
Watford, Herts 
WD25 9XX 

Customer Services 

From outside the UK: 
T 
F 

www.bre.co.uk 

Prepared for: 
Metropolitan Police Service 
Peel Centre 
1 Peel Square 
Aerodrome Road 
London 
NW9 5JE 
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Grenfell Tower Fire Investigation 

Prepared by 

Name Dr David Crowder Ciara Holland 

Position Head of Fire Investigation Senior Fire Investigation 
and Expert Witness Consultant 

Date 20 February 2019 20 February 2019 

Signature 

Peer Reviewed by 

Name Martin Shipp 

Position Technical Development Director, Fire Safety 

Date 20 February 2019 

Signature 

Report Number: P109378-1000 

Issue: 2 

David Butler (Chapter 6) 

Associate Director, HVAC 
Engineering 

20 February 2019 

This report is made on behalf of BRE Global and may only be distributed in its entirety, without 
amendment, and with attribution to BRE Global Ltd to the extent permitted by the terms and conditions of 
the contract. Assessments relate only to the items tested/assessed. BRE Global has no responsibility for 
the design, materials, workmanship or performance of the product or items tested/assessed. This report 
does not constitute an approval, certification or endorsement of the product tested/assessed. 

BRE Global's liability in respect of this report and reliance thereupon shall be as per the terms and 
conditions of contract with the client and BRE Global shall have no liability to third parties to the extent 
permitted in law. 
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Grenfell Tower Fire Investigation 

Version history 

Version Detail 

Issue 1 Initial report 

Issue 2 Editorial amendment requested by MPS 

Correction regarding cladding exhibit 

No changes to findings or conclusions 
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Grenfell Tower Fire Investigation 

Executive Summary 

Report Number: P109378-1000 

Issue: 2 

On 14th June 2017, a fire broke out in Grenfell Tower, Grenfell Road, London, W11 1TG (the Tower). The 
fire spread extensively, resulting in 71 deaths, 74 confirmed hospitalisations due to injuries (admissions 
up until midday on 15th June 2017), and many more people being evacuated from their homes both in the 
Tower and the surrounding area. 

BRE Global Ltd (hereafter BRE) was commissioned by the Metropolitan Police Service (MPS) to provide 
support to MPS in relation to the investigation of the fire. 

The aims and objectives for the BRE on-site investigation were as follows: 

• To collect as much physical evidence as possible in relation to 
o Patterns of fire damage, fire spread and smoke spread at Grenfell Tower (externally and 

internally) 
o The fire protection systems at Grenfell Tower 
o The general construction of Grenfell Tower relevant to fire safety 

• To compare the physical evidence of the construction and fire protection of Grenfell Tower with 
the recommendations of the edition of Approved Document B (Building Regulations 2010 
Approved Document B (Fire safety) -Volume 2: Buildings other than dwelling houses (2006 
edition incorporating 2010 and 2013 amendments) which was in effect at the time of the last 
building work to be carried out at Grenfell Tower. 

Grenfell Tower, as originally built, appears to have been designed on the premise of providing very high 
levels of passive fire protection. 

• The structure and compartment walls/floors afforded a much higher degree of fire resistance than 
would currently be recommended by Approved Document B. Had the modern standard of fire 
resistance been provided, in BRE's opinion, given the severity of spalling to concrete including 
exposure of reinforcing steelwork, it is likely that the Tower would have collapsed, whether fully or 
partially. 

• The original fac;ade of Grenfell Tower, comprising exposed concrete and, given its age, likely 
timber or metal frame windows, would not have provided a medium for fire spread up the external 
surface. 

Evidence collected and recorded during the on-site investigation have indicated that various routes for fire 
spread appear to have been introduced by the 2014-2016 refurbishment, whether via the addition of fuel 
or shortcomings in compartmentation: 

• The cladding over the fac;ade appears to have introduced a medium for fire spread up the fac;ade; 
• Subdivision of the fuel load presented by the cladding system via cavity barriers appears to have 

been inadequate; 
• The manner in which new windows were connected to the cladding system lacked any barriers to 

fire spread between flats and the cladding system (or to fire spread between the cladding system 
and flats); 

• The lack of door closers on a number of fire doors have introduced weaknesses into the 
separation between flats and the common parts (lobbies and stairwell). 

A detailed gap analysis with the guidance in Approved Document B has provided a number of lines of 
enquiry for the BRE programme of work and wider MPS investigation into the fire. 

Legally Privileged © BRE Global Ltd 2019 Page 3 of 499 
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Grenfell Tower Fire Investigation 
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Grenfell Tower Fire Investigation 

1 Introduction 

Report Number: P109378-1000 

Issue: 2 

1 On 14th June 2017, a fire broke out in Grenfell Tower, Grenfell Road, London, W11 1TG (the Tower). The 
fire spread extensively, resulting in 71 deaths, 74 confirmed hospitalisations due to injuries (admissions 
up until midday on 15th June 2017), and many more people being evacuated from their homes both in the 
Tower and the surrounding area. Figures related to deaths and hospitalisations were provided by MPS. 

2 BRE Global Ltd (hereafter BRE) was commissioned by the Metropolitan Police Service (MPS) to provide 
support to MPS in relation to the investigation of the fire. 

3 MPS gave BRE the following overarching aims: 

3.1 To establish the circumstances surrounding all, or as many as possible, of the deaths resulting 
from the fire. 

3.2 To establish whether there have been any failings of duty of care owed to the victims of the fire 
(both fatalities and surviving residents). 

3.3 To provide expert witness support in relation to any criminal prosecution, public inquiry or 
inquests arising from the above. 

4 In order to address the above objectives, it was agreed that BRE's programme of work would be to 
address the following objectives: 

4.1 How the fire spread from the item or items first ignited to involve the fac;ade of Grenfell Tower 
(noting that identifying the actual cause of the fire was dealt with by other organisations working 
as part of the MPS investigation). 

4.2 How the external envelope of Grenfell Tower performed in relation to: 

4.2.1 spread of fire and smoke and the deaths of the victims; 

4.2.2 compliance with Building Regulations [1]; 

4.2.3 compliance with the Regulatory Reform (Fire Safety) Order 2005 [2]; and 

4.2.4 any other fire safety related duty of care owed by duty holders to the victims of the fire. 

4.3 How the general construction and fire precautions at Grenfell Tower performed in relation to: 

4.3.1 spread of fire and smoke and the deaths of the victims; 

4.3.2 compliance with Building Regulations; 

4.3.3 compliance with the Regulatory Reform (Fire Safety) Order 2005; and 

4.3.4 any other fire safety related duty of care owed by duty holders to the victims of the fire. 

5 A programme of work was developed by BRE and agreed with MPS. lt was anticipated that the 
programme of work would need to evolve as findings from the programme of work were gained; however 
at the time of writing the programme of work included the following tasks: 
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5.1 A detailed on-site examination gathering all relevant physical evidence regarding the building 
and its fire safety systems. 

5.2 Standard fire tests and derived experiments to be carried out on relevant fire safety features 
such that their fire performance could be determined. 

5.2.1 Small scale British Standard tests relevant to the regulatory compliance of 
components of the fac;ade [3][4][5]. 

5.2.2 Small scale European standard tests and classification relevant to the regulatory 
compliance of components of the fac;ade [6][7][8][9][1 0]. 

5.2.3 Small scale British Standard tests for determination of fire properties of components 
from across and within the Tower [11]. 

5.2.4 Large scale British Standard tests and ad-hoc experiments on the fac;ade system [12]. 

5.2.5 British Standard and European fire resistance tests on doors [13][14]. 

5.2.6 Experimental fridge freezer fires utilising the International Standard fire test room [15], 
to quantify the size of fire such a fridge freezer could produce in a compartment fire. BRE 
understands from Key Forensic, London Fire Brigade and Bureau Veritas that the fire started in 
a fridge freezer in the kitchen of Flat 4-6 (Flat 16) on the 4th floor. 

5.3 A reconstruction of the fire [16] in the flat of origin, in particular examining spread of the fire to 
the fac;ade system. 

5.4 A review of building documentation and evidence from the fire to determine the design and 
actual (i.e. as built) construction of the block and (as far as was possible) the level of 
performance afforded by the fire safety systems that were provided. This will include support to 
MPS to assist its officers with the process of reviewing all documentation disclosed by all 
relevant parties and parties under investigation. 

5.5 A review of the locations where deceased were found with respect to the flats where these 
residents lived or were visiting to identify possible movement (if any) through the building 
immediately prior to death. 

5.6 A review of witness statements, 999 call transcripts, and eyewitness photographs and videos to 
establish the spread of fire and smoke and the performance of building fire safety systems as 
witnessed (or recorded and/or obtained posthumously) by people in and around the Tower. 
This will include support to MPS to assist its officers with the process of taking witness 
statements and interpretation of photographic and video data of the fire. 

5. 7 Computer modelling of smoke movement and fire spread throughout common parts of the block 
to establish how the performance of the building and its fire safety systems may have impacted 
upon: 

5. 7.1 the ability and willingness of residents to use means of escape, and 

5. 7.2 the effectiveness of fire and rescue response by London Fire Brigade. (Note: 
However, BRE will not be commenting upon the effectiveness of fire and rescue 
response by London Fire Brigade, or on the performance of any of the emergency 
services.) 
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5.8 A review of all of the above work packages (upon their completion) to identify whether any need 
to be revisited in light of evidence obtained from previous work packages. There will also be 
ongoing interaction with the Forensic Examination Review Group (FERG) setup by MPS to 
provide independent oversight of the entire forensic process in relation to Grenfell Tower. 

5.9 Review of all above points to identify fire spread and fire safety issues relevant to the 
circumstances of each fatality. 

5.10 Review of all the above points in relation to fire safety related duties of care owed by all duty 
holders in respect of: 

5.1 0.1 initial construction of the block; 

5.1 0.2 refurbishments between construction and 2014; 

5.1 0.3 refurbishment of the block in 2014-2016; 

5.1 0.4 ongoing management of fire safety by the responsible person under the Regulatory 
Reform (Fire Safety) Order 2005; and 

5.1 0.5 ongoing management of tenants in relation to the Housing Acts [17][18]and the Smoke 
and Carbon Monoxide Alarm Regulations [19]. 

5.11 Expert witness support to any criminal prosecutions, inquests and the Public Inquiry as needed. 

5.12 General technical support in relation to the Public Inquiry whether assisting MPS in its role as 
Core Participant to the Public Inquiry or when requested via the Memorandum of Understanding 
signed between MPS and the Public Inquiry [20]. 

6 This report is primarily concerned with findings in relation to the on-site investigation (item 5.1 above); 
however the status of all work programme items (i.e. at the time of writing) is provided at Chapter 8 of this 
report. 

7 This report is not, in its current format, prepared fully in accordance with the requirements of Part 19 of 
the Criminal Procedure Rules [21]. However, it has been prepared in anticipation of such a need arising. 
To that end, it is confirmed that the contents of this report have been prepared impartially, with honesty 
and due care. This report makes clear where opinions are being expressed and where any assumptions 
have had to be made. Opinions are expressed only where BRE staff are competent to render such an 
opinion. Staff that have carried out work for this report but are not authors of this report are listed at 
Appendix A. CVs of the authors and peer reviewer are provided at Appendix B. 

8 This report is based upon information gathered by BRE staff and other members of the MPS led team 
involved in investigating the fire that occurred on 141h June 2017. Where possible photographs taken by 
MPS have been used and referenced in accordance with the MPS structure; however, there are some 
photographs taken by BRE which have necessarily been used and these are referenced in accordance 
with BRE's structure. Plans have been taken from the Building Manual where these are useful to 
illustrate the layout of Grenfell Tower. These plans should not be treated as definitive but rather for 
illustrative purposes only. 

9 Any new information or changes to current information and/or assumptions may necessitate review or 
modification of the findings of this report. 
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3 Building Overview and Internal Common Parts 

3.1 Introduction 

Report Number: P109378-1000 

Issue: 2 

18 In addition to a building overview this chapter further includes analysis and some of the findings relevant 
to the investigation for reader convenience (i.e. to avoid the need for excessive cross-referencing). 

19 Appendices C to Z include short individual reports for the common parts of each floor from the ground to 
23rd floors. Summary information on the lobbies and trends across the building are given in this chapter 
(here) but the reader is advised to consult the appendices for information on common parts on specific 
floors. 

3.2 Overview 

20 Grenfell Tower is a 24 storey block of flats. The 3rd to 23rd floors are exclusively flats and common areas 
serving these flats. There are six flats on each of floors 4 to 23 numbered clockwise around the Tower, 
two of these having one bedroom (Flats 1 and 4) and four having two bedrooms (Flats 2, 3, 5 and 6) (see 
Figure 1). The ground floor contains communal facilities, the electrical intake, refuse chamber, a 
community room and a nursery. The 1st floor contains four flats and a community room (which appears to 
have been used as a store room at the time of the fire). The 2nd floor contains one flat and a boxing club. 
The 3rd floor contains four flats. 

21 The Tower has a basement which houses the water and gas intakes and the communal boilers. There is 
a plant space at roof level which houses the lift motor room, water tanks and ventilation/smoke extract 
equipment. 
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3.4.6 Lifts and lift well 

Report Number: P109378-1000 

Issue: 2 

44 There are two lifts which serve all floors from ground to Floor 23, opening into the lobby on every floor. 
The lifts were labelled as "H090" on the left and "H091" on the right, see Figure 8. Both lifts share a 
single lift well separated only by a metal grille. Both lift cars were severely damaged by fire and for safety 
reasons it was not possible to enter the cars; however, MPS safely photographed the lift car interiors. 

45 Some of the findings below were determined following a survey of the lift well itself by a member of the 
MPS team. This survey involved rappelling into the lift well to photograph its interior; BRE used these 
images to inform our findings below. 

45.1 There was a single set of landing call buttons (up or down) in the lobby on each floor and each 
lift had a display unit mounted to the wall just above head height (Figure 8). lt was assumed 
this display unit showed the location of the lift and/or an indication of direction of travel. This 
could not be confirmed by physical examination. The landing call buttons also had a sign 
indicating the floor number; however, this numbering was misleading. For example, on the 1oth 
floor of the Tower this sign stated that it was the 7th floor which was the old numbering of the 
floors, see Figure 9. 

45.2 Each lift car had a single door leaf. Each car was labelled as having a maximum load of 900kg. 
Each car had a car control station which allowed passengers to access each floor and at least 
one car had an additional low level accessible car control station. The walls and ceilings of both 
cars appeared to be metal. 

45.3 lt did not appear from the images of the lift car interiors in combination with images of the car 
roofs that an emergency trap door was fitted to the lift cars. BS EN 81-72:2015 (and 2003 
version) [26][28] state that for a firefighting lift an emergency trap door shall be fitted to the car 
roof and it shall be at least 0.5m x 0.7m opening area. However, whilst minimum dimensions for 
emergency trap doors are provided in BS EN 81-20:2014 [29] (and BS EN 81-1: 1998+A3:2009 
[30]) they are not necessarily required for passenger lifts. The absence of a trapdoor therefore 
indicates that the lift cars were unsuitable for use as a firefighting lift. 

45.4 There was a Fire Control Switch between the lifts on the ground floor above head height. There 
was an additional Fire Control Switch located on the 2nd floor also between the lifts above head 
height. A survey of the lifts was undertaken by WSP and this included inspection of these 
switches to ascertain whether they were functioning and what function they provided. Findings 
of this survey were to be reported separately by WSP. At the time of writing this report the level 
of control intended to be afforded by this switch is not known. This switch may only have been 
intended to provide a function to return the lifts to the ground floor and thereby preventing 
occupants using the lifts (firemen's lift) or it may have provided firefighting lift functionality. 

45.5 The lift motor room is located directly above the lift well and lobby. This room is located at roof 
level and is separate to the main plant room. The lift motor room houses the two lift motors and 
associated electrics and control systems; each lift motor had its own power supply and control 
system. A secondary independent power supply was not located by BRE investigators. 
According to BS EN 81-72:2015 [26] (and 2003 edition [28]) firefighting lifts should have a 
secondary power supply. 

45.6 The lift well itself is formed of reinforced concrete walls and contained the lift cars and 
associated moving equipment. As mentioned above the well is divided approximately in half by 
a metal grille separating the two halves of the lift well. On the north wall of the lift well in the 
back corner, lighting was installed, see Figure 10. These plastic light fittings were discoloured 

Legally Privileged © BRE Global Ltd 2019 Page 29 of 499 

PROTECT 

Appendices Page 157 of 359 

RH000000004_0158 
RHO00000004/158



Appendices to Report of Roger Howkins 1 Vertical Transportation Engineer 1 Lifts 1 Arup 1 Grenfell Tower Inquiry 1 September 2020 

Grenfell Tower Fire Investigation Report Number: P109378-1000 

Issue: 2 

but did not show any signs of heat distortion. However, the lift landing doors on the lift well 
sides were blackened and some had clearly suffered heat damage particularly from the 7th to 
the 23rd floors. Based on this evidence, the primary route for smoke spread into the lift well 
was, in BRE's opinion, via the lift landing doors. 

45.7 Throughout the left hand side of the lift well were a number of holes in the walls with services 
passing through. There was very little evidence of smoke staining around these holes and so 
these holes did not appear to provide a significant route for smoke or fire spread into the lift 
well. 

Figure 8 -Ground floor lift lobby showing lift identification, the fire control switch and landing 
call buttons. (Ground_2526639_SCM_0020_card_2.jpg annotated by BRE) 
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Figure 9 - Lift lobby on 1oth floor with floor sign indicating 71h floor (inset is zoom and crop of 
image). (2661147 _C1_dsc_0017.jpg cropped and annotated by BRE) 

Figure 10 - Lighting unit on north wall of lift well (2661146_Card2_DSC_0076.jpg) 

3.5 Waste Chute Rooms 

46 Waste chute rooms are accessed from all of the lobbies on the 4th to 23rd floors. These rooms are 
ventilated to address the smells from the chute and are separated from the lobby via a fire resisting door. 
lt is worthy of note that every one of the waste chute rooms had survived intact, having been protected by 
the fire resisting door, see Figure 11 and Figure 12. 
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7 Key Findings 

Report Number: P109378-1000 

Issue: 2 

184 These key findings summarise the most significant of the more detailed information presented above, 
with, where appropriate, some supplementary observations, and with BRE's interpretation. 

7.1 Fire spread and damage across Tower 

185 As mentioned above, BRE understands from Key Forensic, London Fire Brigade and Bureau Veritas that 
the fire started in a fridge freezer in the kitchen of Flat 4-6 (Flat 16) on the 4th floor. 

186 The fridge freezer is understood to have been situated within 1 m of the kitchen window in Flat 4-6 (Flat 
16) and the large casement of the kitchen window (left of the fan light) is understood to have been in the 
tilt-open position. In BRE's opinion, based upon evidence gathered at the scene, the smaller casement 
(under the fan light) was in the fully open swing position; details of this analysis are provided in the flat 
summary for Flat 4-6 (Flat 16) in Appendix G. This window was severely damaged but its construction 
appears to be consistent with that described in Chapter 4. BRE has, in the past, carried out forensic 
experiments involving fridge freezers [37]. A fire involving the fridge freezer would, in BRE's opinion, 
generate flaming sufficient to impinge upon the construction of the kitchen window. The construction of 
the window, in BRE's opinion (and based on the evidence presented above), did not provide any 
substantial barrier to fire taking hold on the fac;ade outside. 

187 Given the foregoing, it is BRE's opinion that there were the following options which need to be considered 
for the path of fire spread to the fac;ade: 

187.1 Flames extending to and out of the open window, impinging on the aluminium external skin of 
the fac;ade, melting the aluminium and igniting the polyethylene core underneath; 

187.2 Flames extending to and out of the open window, then igniting the polyethylene core of the 
aluminium cladding material at one of the cut edges of the ACM; 

187.3 Flames extending to and out of the open window, then entering the fac;ade cavity via a gap in 
the ACM panels and igniting the rigid foam insulation facing into the cavity; 

187.4 Flames igniting the extractor fan and/or the infill panel it was installed in, then flaming from 
these impinging on the aluminium external skin of the fac;ade, melting the aluminium and 
igniting the polyethylene core underneath; 

187.5 Flames igniting the extractor fan and/or the infill panel it was installed in, then flaming from 
these igniting the polyethylene core of the aluminium cladding material at one of the cut edges 
of the ACM; 

187.6 Flames igniting the extractor fan and/or the infill panel it was installed in, then flaming from 
these entering the fac;ade cavity via a gap in the ACM panels and igniting the rigid insulation 
facing into the cavity; 

187.7 Flames burning and/or deforming the construction around the window (uPVC, insulation and 
rubberised membrane), igniting the polyethylene core of the aluminium cladding material at one 
of the cut edges of the ACM; 
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205.3 

of being exposed to severe fire attack from the lobbies. Some of the stairwell doors, particularly 
in the upper half of the building, had failed, however this tended to correspond with areas of 
high fire damage generally. Physical evidence indicates that some of the stairwell doors were 
open for a significant period when undergoing fire attack, but the reasons for and the timings of 
this need to be subject to further examination (see above). 

Flat front doors on the 4th floor and above were found, by BRE, to be predominately composite 
construction incorporating plastic and metal components. Where these doors had been closed 
they provided some level of protection against spread of smoke and fire into the protected 
lobby. However, their fire resistance rating is unknown as the doors were not marked with this 
information. In addition, a significant proportion of flat front doors either had no door closer or 
the door closer was not working which resulted in some doors remaining open when the 
evacuating residents had not closed doors behind them. NOTE: Approved Document B 
recommends door closers are installed on the front doors of flats because it is accepted that in 
a fire situation people evacuating may forget to close doors behind them when leaving. 

7 .2.2 Active systems 

206 Some of the smoke and heat detectors within flats were variously heard beeping during the course of the 
investigation as a result of the disconnection of electricity supplies to the Tower following the fire. 
However, other than these, their effectiveness during the course of the incident is not currently known; 
where possible this will be established in due course by calling upon witness testimony and 999 
transcripts from the incident. 

207 The smoke control system appears, based upon the physical evidence gathered, to have been operating 
(either properly or partially). However, smoke control systems are normally only designed to cope with 
the smoke generated by a single fire in one fire compartment. The smoke control system in the Tower is 
likely to have been overwhelmed by the number of fires, particularly given that some flat doors were left 
open. lt is, in BRE's opinion, unlikely that the smoke control system could have been reasonably 
expected to maintain clear air in the lobbies and stairwell for evacuation in the means of escape in this 
particular incident. However, the smoke control system may have influenced smoke movement in and 
around the stairwell and as such may have impacted upon the time at which the stairwell became 
unavailable. 

207.1 As would normally be the case, the smoke control system was designed to extract from only 
one floor (the fire floor). This floor was determined by smoke detection in the lobbies. If an 
override switch was activated on another floor, the dampers on the original floor closed so that 
there was always only one floor being extracted. Whether an override switch was activated 
during the incident will need to be established in due course by examination of firefighter 
witness statements. 

207.2 

207.3 

The pressure switch incorporated in this system appeared to enable the function that fans 
slowed down if the stairwell door was closed since this would lead to a pressure differential 
greater than 25 kPa between the lobby and stairwell. However this assumed that all other 
doors onto the lobby of the fire floor were also closed. If one was open and was open to the 
outside (i.e. open front door to a flat where windows were open), then the pressure differential 
would never be achieved and fans would have continued to operate at full speed. If this flat was 
also on fire then smoke (and possibly flames) would be drawn into the lobby by the system. 

The makeup air for the smoke control system appeared to be intended to come from the 
stairwell and the permanently open vent at the top of the stairwell. As described at Chapter 7.1, 
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the pattern of damage in the stairwell indicated a possibility that the flow of air in the stairwell 
might have been influenced by the smoke control system. As previously discussed, this will 
need further investigation in due course via the computer modelling to be carried out. 

208 The Tower was only provided with a dry rising main. BRE witnessed some testing of the dry rising main 
which was undertaken on 23rd to 25th June 2018 at the Tower by Dr lvan Stoianov, a Public Inquiry 
expert. BRE's interest in these tests were in relation to whether sufficient water flow and pressure could 
be achieved from a single pump appliance at the top floor of the Tower to deal with a single fire in a flat at 
that level. 

209 Approved Document B recommends wet rising mains for buildings over SOm. BRE's understanding of the 
reason for this guidance is based upon a report by BRE for the Office of the Deputy Prime Minister on 
Hydraulic calculation of wet and dry risers, hoses and branches which was published in December 2004 
[38]. This research assessed different pump, hose and branch configurations to determine the maximum 
elevations where a defined pressure is available at a firefighting branch. Very simplistically, there are 
certain pump, hose and branch configurations which are not capable of achieving a flow rate suitable for 
extinguishing a fire above 56m. Given that only a dry rising main was provided there are a number of 
possibilities to consider in assessing suitability of such a fire main for normal operating conditions: 

209.1 

209.2 

209.3 

That pumps on London Fire Brigade appliances are sufficiently powerful to send water at 
sufficient pressure and flow up to 70m (the approximate height of the Tower- the highest outlet 
is on the roof); 

That connecting multiple fire engine pumps in series might have generated enough power to 
send water at sufficient pressure and flow up to 70m. However, given that vehicle access was 
only for one fire engine (see Chapter 3.8), the feasibility of this also needs to be considered; 

That firefighting could not have taken place at the top of the Tower in any event because water 
flow and pressure would have been insufficient. 

210 In BRE's opinion, it appears from the tests BRE witnessed that a single London Fire Brigade appliance 
pump was capable of sending water at a sufficient pressure and flow to the top floor (23rd floor) of the 
Tower such that a single compartment fire could (potentially) be extinguished. However, the 
effectiveness of the dry rising main will need to be further established via examination of witness 
testimony from firefighters. lt remains likely, in BRE's opinion, that the presence of the dry rising main 
rather than a wet rising main resulted in a delay in response to the fire in Flat 16. Whether and to what 
extent a wet rising main would have reduced the delay and provided any opportunity for simultaneous 
firefighting across a greater number of flats will also need to be considered. This will need to be 
undertaken in due course using engineering calculations. 

211 lt is noted that there was no sprinkler system in the Tower. Whilst no assessment of the potential 
performance of a sprinkler system on the night of 14th June 2017 can be made as there was none, the 
potential benefits and limitations of having a sprinkler system in the Tower may in due course become of 
relevant as part of the wider MPS investigation. 

211.1 Sprinklers suppress fires and significantly reduce the risk of fires spreading. However, in order 
to do so the sprinkler system must be capable of getting water onto the items burning; the 
sprinkler head(s) must be located such that they are able to respond to the heat of the fire, there 
must be sufficient pressure and water supply, and the sprinkler head(s) must be located such 
that they are able project water onto the burning item(s). In the specific circumstances of this 
incident, the initiating fire is understood by BRE to have taken hold inside of a fridge freezer 
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211.2 

211.3 

adjacent to a window and cladding system. Had a sprinkler system been installed, it is BRE's 
opinion that compliance with BS 9251 [37][40] would have been achieved via the installation of 
a single sprinkler head in the middle of the kitchen ceiling or on the back wall of the kitchen 
opposite the window. lt is therefore possible that the metal chassis of the fridge freezer might 
have shielded the fire from the sprinkler. Such shielding could have prevented the application 
of water or delayed the effectiveness of the system. 

Sprinkler systems can only be designed to provide a given amount of water (i.e. pumps and 
pipework will have a maximum flow of water they can provide). Typically in a block of flats, 
sprinkler systems are only designed to have a maximum of four heads discharging water (BS 
9251 specifies a minimum of two heads for a Category 2 system), and pumps, tanks, pipes and 
other components are sized accordingly. Once fire had taken hold across the fac;ade and 
ignited more than four flats, it is BRE's opinion that the sprinkler system is very unlikely to have 
made any appreciable difference to the spread of the fire. 

Given the foregoing, it is BRE's opinion that a sprinkler system designed and installed to current 
standards could only have significantly altered the outcome of the fire if it had been able to 
prevent the fire from leaving Flat 16 and igniting the cladding. 

212 The lift cars were both stopped on the 1oth floor of the Tower. At the time of writing it is unknown whether 
or not the lifts were firefighting lifts or firemen's lifts [41] but the evidence outlined in Chapter 3.4 suggests 
that the lifts were not robust enough to serve as firefighting lifts. Firemen's lifts are not suitable for use 
during a fire since they only have the functionality to return to the fire service access floor and thereby 
prevent their use by occupants. However, firefighting lifts can be used by firefighters during an incident 
and as such move under their control between floors. At the time of writing it is not known when the lifts 
stopped working and what their performance was prior to stopping. Witness statements and possibly 
information from the lift management system will inform this later in the investigation. 

7.3 Approved Document 8 Comparison 

213 Approved Document B (Fire safety) of the Building Regulations provides guidance on how to satisfy the 
requirements of Part B of Schedule 1 of the Building Regulations. The status of Approved Documents is 
set out at Sections 6 and 7 of the Building Act 1984 [41], such that Approved Documents are generally 
considered to be "deemed to satisfy" guidance [22],[43] and [44]. This means that if someone doing 
building work has complied with the guidance in the relevant Approved Document, they are often deemed 
to have satisfied the requirements of the Building Regulations, although this is ultimately a decision for 
Building Control or a court in the case of a dispute. The person doing building work may choose not to 
follow the guidance in the relevant Approved Document, but they are then responsible for demonstrating 
compliance with the Building Regulations by some other means. Given this status as statutory guidance, 
Approved Document B has been used here at this first stage of the BRE programme of work and 
investigation to conduct a gap analysis. Where fire safety measures in Grenfell Tower have been found 
to comply with the guidance of Approved Document B, then these are unlikely to be of significant further 
interest to MPS with regards to an investigation to identify failure to comply with fire safety legislation. 
Conversely, where there exists a difference between the guidance and what was present at Grenfell 
Tower, the BRE programme of work and wider MPS investigation will need to seek to establish whether a 
valid alternative solution exists (or existed) which demonstrates (or demonstrated) compliance with the 
Building Regulations, or whether there has been a potential breach of the Building Regulations. 

214 The edition of Approved Document B which has been used by BRE in this report is the 2006 edition 
incorporating 2007, 2010 and 2013 amendments (the "current" edition at the time of writing). This 
appears to BRE (based on such evidence as is available at the time of writing) to have been the edition in 
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effect at the time plans were drawn up for the refurbishment of 2014-2016, although it is noted that there 
are nine changes affecting the findings below between this edition and the original unamended 2006 
edition [45]. None of these changes alter the technical findings and opinions of BRE. 

214.1 

214.2 

214.3 

214.4 

214.5 

214.6 

214.7 

214.8 

214.9 

Paragraph 1.5 is updated to reflect BS 5446 [46] Part 1 being superseded by BS EN 14604 [47]. 

A new Note 5 to Table 10 makes provision for internal linings in other circulation spaces 
(including common areas of blocks of flats) to be lined with products which achieve Class C 
(European Class) provided they are bonded to a Class A2 (European Class) substrate. 

Appendix A, under Fire Resistance, makes reference to the 2007 edition of BS EN 13501 Part 4 
[48], where previously it made reference to xxxx edition (a reference to the most recent edition). 

Appendix A, under Reaction to Fire, makes reference to the 2007 edition of BS EN 13501 Part 1 
[1 0], where previously it made reference to the 2002 edition [49]. 

Appendix A, under Internal Linings, makes reference to the use of standard substrates under 
BS EN 13238 [50], where previously it did not. 

Appendix B makes reference to the 2008 edition of BS EN 1634 Part 1, where previously it 
made reference to the 2000 edition. 

Appendix B makes reference to the 2008 edition of BS EN 1634 Part 2, where previously it 
made reference to the xxxx edition (a reference to the most recent edition). 

Appendix B makes reference to the 2004 edition of BS EN 1634 Part 3, where previously it 
made reference to the 2001 edition. 

Appendix B makes reference to the fire resistance testing of lift landing doors under BS EN 81 
Part 58, where previously it did not. 

215 Approved Document B Volume 2 deals with all types of building except dwellinghouses (which are 
covered by Volume 1). The parts of the guidance in Approved Document B which are relevant to a 
building are based upon a number of key factors, in particular: 

215.1 The purpose group of the premises 

215.2 The height of the building 

215.3 The height of the top storey of the building 

215.4 The number of storeys above and below ground 

215.5 The area and cubic capacity of the building 

215.6 The shortest distance between the perimeter of the building and a relevant boundary 

216 Grenfell Tower is predominantly a block of flats (Purpose Group 1 (a)) but included a number of other 
uses, in particular a community room and nursery on the ground floor, a community meeting room on the 
1st floor, and a boxing club on the 2nd floor. All of these uses fall within the description of the Assembly 
and recreation Purpose Group (Purpose Group 5). Given that one of the uses of the Tower is a block of 
flats, each of the purpose groups in the building needs to be considered in its own right. 

217 Grenfell Tower contains 24 storeys above ground, plus the plant room above. The upper surface of the 
plant room roof is approximately 70m above ground, whereas the top storey (23rd floor) is approximately 
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63m above ground. The Tower has sides of approximately 22m, with an overall area per floor of 
approximately 484m2. 

218 Table 10 summarises the relevant sections of Approved Document 8 outlining the guidance provided 
within and compares the physical evidence found at Grenfell Tower with the guidance in the relevant 
sections of the guidance. lt further provides a list of implications for any future work and for the ongoing 
investigation. 

219 Note that, in any event, all features of the building, once fully investigated, will, in due course, need to be 
considered in terms of their contribution to the overall package of fire safety which was afforded by the 
building; the fire safety provisions within a building cannot be considered in isolation but together provide 
(or should provide) an integrated and inter-dependent safety system. Therefore, even where a feature is 
indicated in Table 10 as needing no further investigation because it exceeds current recommendations, 
some further work may be necessary in due course with regards to assessing the overall fire safety 
package of measures that existed in the Tower. 

Table 10 - Comparison of physical evidence at Grenfell Tower with relevant guidance in Approved 
Document 8 [22] 

Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B MPS investigation 

Section 1 

Fire alarm and fire Mains powered smoke Mains powered smoke At present no further 
detection systems and heat detectors in and heat detectors investigation regarding 

accordance with the interlinked within each potential failure to 
recommendations of BS flat. comply recommended. 
5839 Part 6 to at least a 
Grade D Category LD3 Communal automatic 

standard: mains fire detection system 

powered smoke (no alarm sounders) in 

detectors (additional lift lobbies, linked to 

heat detectors optional), panel at ground floor 

each with an integral entrance lobby, linked 

standby power supply, to smoke control 

detectors to be provided system. 

in all circulation spaces 
that form part of the 
escape route from the 
flat. 

Section 2 

Means of escape from All habitable rooms to Original construction of This feature of the 
flats have direct access to a original flats and flats Tower, insofar that it 

protected entrance hall introduced by relates to original flats, 
within flat. refurbishment appear to is one which, in BRE's 

comply. opinion, would be 
difficult and expensive 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B MPS investigation 

to change as part of any 
refurbishment. 

At present no further 
investigation regarding 
potential failure to 
comply recommended. 

Single means of escape Conformed with On the basis that 
in common parts only guidance. smoke control and 
acceptable if: stairwell ventilation 

were provided, this 
• the flat is layout needs no further 

separated from investigation. However 
the common the adequacy of smoke 
stair by a control and stairwell 
protected lobby ventilation needs to be 
or common examined in due 
corridor, and course. 

• the protected 
lobby is 
protected by a 
smoke control 
system, and 

• the stairwell is 
ventilated. 

Stairs which are also Stairs in stairwell This feature of the 
firefighting stairs should narrower- 1.02m Tower, insofar that it 
be at least 11 OOmm (-1020mm). relates to original 
wide. construction, is one 

Staircase in atrium which, in BRE's opinion, 
narrower still- 0.94m would be difficult and 
(-940mm) expensive to change as 

part of any 
refurbishment. 

This feature of the 
building will need to be 
considered in 
conjunction with other 
fire safety measures as 
to whether the building 
as a whole provided 
sufficient protection. 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B MPS investigation 

Protected lobbies and Based upon Fire This feature of the 
stairs to be enclosed by Grading of Buildings, building will need to be 
fire resisting walls and floors exceed considered in 
construction. guidance. conjunction with other 

Door fire performance 
fire safety measures as 
to whether the building 

cannot be established as a whole provided 
from on-site evidence. sufficient protection. 

Doors to be subjected 
to standard fire 
resistance tests in due 
course. 

The protected stair The single stairwell Housekeeping (i.e. the 
should discharge discharges into an maintenance of an 
directly to the final exit atrium, although the orderly, clean and neat 
or by way of a protected atrium appears to be place of work) of the 
exit passageway to a separated from the atrium would be 
final exit, having at least remainder of the particularly important 
the same standard of building via suitable fire (e.g. avoiding any build-
fire resistance and resisting construction. up of combustible 
lobby protection as the materials); this may 
stairway. need to be considered 

as part of the review of 
fire risk assessments of 
the Tower. 

Gas service and Gas installation being Implications to be 
installation pipes not to inspected by Corgi. considered in due 
be installed in stairways course pending findings 
unless in accordance from Corgi. 
with the requirements 
for installation and 
connection set out in 
Pipelines Safety 
Regulations 1996 [57] 
and the Gas Safety 
(Installation and Use) 
Regulations 1998 [58]. 

Basements should be Conforms with At present no further 
served by a separate guidance. investigation regarding 
stair. potential failure to 

comply recommended. 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B MPS investigation 

The stairs may serve This does not conform This feature of the 
both flats and other as the flats are the main Tower, insofar that it 
occupancies provided use of the building and relates to original flats, 
the flat is ancillary to the there was only one is one which, in BRE's 
main use of the building staircase. opinion, would be 
and is provided with an difficult and expensive 
independent alternative to change as part of any 
escape route, the stair refurbishment. 
is separated from any 
other occupancies on This feature of the 

lower stories by building will need to be 

protected lobbies, any considered in 

automatic fire detection conjunction with other 

and alarm system with fire safety measures as 

which the main building to whether the building 

is fitted also covers the as a whole provided 

flat. sufficient protection. 

Section 5 

Fire resistance of Fire resistance should Based upon Fire This will need to be 
enclosures, doors and be: Grading of Buildings, considered in 
glazed elements walls and floors exceed conjunction with other 

• 120 minutes for guidance. fire safety measures as 
loadbearing walls to whether the building 

Door fire performance as a whole provided • 120 minutes cannot be established 
around the from on-site evidence. 

sufficient protection. 

protected shaft I Doors to be subjected 
firefighting shaft to standard fire 

FD60S for all doors resistance tests. • 
enclosing the 
protected shaft I 
firefighting shaft 
and stairwell doors. 

Door fastenings Door fastenings should Conforms with At present no further 
not impede use in the guidance. investigation regarding 
direction of escape. potential failure to 
Locks, whether physical comply recommended. 
or electronic, should be 
easily overridden by 
those making their 
escape. 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B MPS investigation 

Direction of door Where practicable, Conforms with At present no further 
opening doors should open in guidance. investigation regarding 

direction of escape. potential failure to 
comply recommended. 

Construction of stairs Stairs should be Conforms with At present no further 
constructed of limited guidance. investigation regarding 
combustibility materials. potential failure to 

comply recommended. 

Headroom in escape Clear headroom of not Conforms with At present no further 
routes less than 2m. guidance. investigation regarding 

potential failure to 
comply recommended. 

Floor coverings Should minimise The floor coverings in At present no further 
slipperiness when wet. the lobbies appear to investigation regarding 

have been slip potential failure to 
resistant. comply recommended. 

The stairwell floor 
In due course may need 
to be considered if there 

comprises bare are any indications that 
concrete. One member residents evacuating 
of the BRE team also encountered 
slipped on these stairs d iffi cu lty. 
on 141h June 2017 when 
there was firefighting 
water flowing down the 
stairs, despite the 
individual wearing 
safety footwear at the 
time. 

Final exits Should be at least as Final exit doors are 1 m This will need to be 
wide as escape routes (-1 OOOmm) wide (main reviewed in conjunction 
and facilitate dispersal entrance) and 0.85m with the review of 
of persons away from a (-850mm (east face witness statements to 
building. entrance). establish whether there 

are any indications that 
This appears not to residents evacuating 
conform with guidance. encountered difficulty 

as a result of narrow 
escape routes. 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B MPS investigation 

Lighting of escape Adequate artificial No lighting At present no further 
routes lighting in all common measurements carried investigation regarding 

escape routes. out as soot staining to potential failure to 
Standards according to luminaire components, comply recommended. 
BS 5266 Part 1 [59] walls and ceilings 

prevents accurate 
measurement of lighting 
levels. 

Appears to conform 
with guidance based on 
frequency of luminaires 
with battery backups. 

Exit signs Except within a flat, Exit signs were This will need to be 
signage in accordance provided on the ground considered in 
with the Health and to 3rd floors but not on conjunction with the 
Safety (Safety signs the 41h floor and floors review of witness 
and signals) above. statements to establish 
Regulations 1996 [60] whether there are any 
and BS 5499 Part 1 [61] indications that 
(superseded by BS ISO residents evacuating 
3864 Part 1 [62]). encountered wayfinding 

difficulties. 

Evacuation lifts Where provided, these The lift enclosure Given that the lifts are 
should comply with BS structure appears to firemans/firefighting lifts 
5588 Part 8 [63] conform with guidance. (see below) it is 
(superseded by BS 

The fire resistance of lift 
expected that 

9999 [64]). inspection of relevant 
landing doors is not at documents will indicate 

Firefighting lifts (see the time of writing whether or not fire 
Section 17) may be known. resisting. Given doors 
used for evacuation of were subjected to being 
disabled people as part prised open and 
of a management plan. wedged (for safety 

while the shaft was 
searched) it was not 
possible to obtain a 
sample of the doors 
suitable for testing. 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B MPS investigation 

Lift construction Lift shaft should be The lift enclosure Given that the lifts are 
enclosed within fire structure appears to firemans/firefighting lifts 
resisting construction so conform with guidance. (see below) it is 
as to minimise smoke expected that 
travel between lobbies The fire resistance of lift inspection of relevant 
on different floors. landing doors is not documents will indicate 

currently known. whether or not fire 
resisting. Given doors 
were subjected to being 
prised open and 
wedged (for safety 
while the shaft was 
searched) it was not 
possible to obtain a 
sample of the doors 
suitable for testing. 

Lift machine rooms Lift machine rooms Conforms with At present no further 
should be sited over the guidance. investigation regarding 
lift well. potential failure to 

comply recommended. 

Refuse chutes Should be constructed Conforms with At present no further 
in accordance with BS guidance. investigation regarding 
5906 [65] and be potential failure to 
separated from other comply recommended. 
parts of the building by 
fire resisting 
construction, and 
should not be located 
within protected 
stairways or protected 
lobbies. 

Section 6 

Wall and ceiling Wall and ceiling linings Not yet known; samples Samples of paint and 
linings of common escape taken. substrate from common 

routes should be Class escape routes have 
0. been taken and in due 

course will be tested for 
their composition. 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B MPS investigation 

Wall and ceiling linings Appears to comply, At present no further 
within small rooms (no notwithstanding investigation regarding 
more than 4m2) should residents' own potential failure to 
be Class 3. modifications and items comply recommended. 

below. 

Wall and ceiling linings MDF board was A review of 
of circulation spaces introduced to box in the documentation may 
within dwellings should water supplies to flats, clarify the fire rating of 
be Class 1. which is relevant to this. this product. No 

testable samples were 
recovered from the 
scene due to water 
and/or fire and smoke 
damage. 

Parts of rooms (less Both the uPVC around uPVC to be tested in 
than half the floor area the windows and the due course. PURL 
and no more than 20m2) PURL board on/near board cannot be tested 
may be Class 3. the external walls are due to the presence of 

relevant to this. asbestos. 

Section 7 

Fire resistance Current guidance does Conforms or exceeds, The balance of 
not permit unsprinklered although noting excessive fire 
buildings above 30m sprinklers are now a resistance versus a lack 
and as such does not stipulation. of sprinklers in this 
provide a minimum building will need to be 
period of fire resistance considered in 
for load bearing conjunction with other 
elements in such fire safety measures as 
buildings. However, to whether the building 
loadbearing elements in as a whole provided 
sprinklered buildings sufficient protection. 
above 30m should 
provide a minimum of 
120 minutes fire 
resistance. 

Section 8 

Provision of Every wall separating a Conforms with At present no further 
compartment walls flat from any other part guidance. investigation regarding 
and floors of the building and potential failure to 

comply recommended. 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B MPS investigation 

every floor should be a 
compartment wall/floor. 

Sprinklers Blocks of flats over 30m Does not conform. Further investigation of 
tall should be fitted with the decision making 
sprinklers inside flats process at design stage 
(common areas need of the refurbishment 
not be sprinklered). needed. 

Construction of Should form a complete Based upon Fire This will need to be 
compartment walls barrier to fire spread Grading of Buildings, considered in 
and floors (generally - between the walls and floors exceed conjunction with other 
not including walls compartments they guidance. fire safety measures as 
around firefighting separate and provide to whether the building 
shaft) 60 minutes fire as a whole provided 

resistance. sufficient protection. 

Doors Doors in compartment Fire resistance of doors A sample of doors to be 
walls should have the cannot be established subjected to standard 
following fire resistance from on-site evidence. fire resistance tests in 
(European equivalent in due course. 
brackets): 

• Separating flat from 
common space -
FD30S (E30 Sa) 

• Enclosing a 
protected shaft 
forming a stairway 
situated wholly or 
partly above the 
adjoining ground in a 
building used for 
Flats etc. - FD30S 
(E30 Sa) 

• Any door forming 
part of the enclosure 
to a protected 
entrance hall or 
protected landing in 
a flat - FD20 (E20) 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B MPS investigation 

Protected shafts Current guidance does Conforms or exceeds, The balance of 
not permit unsprinklered although noting excessive fire 
buildings above 30m sprinklers are now a resistance versus a lack 
and as such does not stipulation. of sprinklers in this 
provide a minimum building will need to be 
period of fire resistance considered in 
for protected shaft conjunction with other 
enclosures in such fire safety measures as 
buildings. However, to whether the building 
protected shafts in as a whole provided 
sprinklered buildings sufficient protection. 
above 30m should 
provide a minimum of 
120 minutes fire 
resistance. 

Protected shafts Any pipe containing Gas installation being Implications pending 
conveying gas natural or LPG should inspected by Corgi. findings from Corgi. 

be of screwed or 
welded steel 
construction, installed in 
accordance with the 
Pipelines Safety 
Regulations 1996 [57] 
and the Gas Safety 
(Installation and Use) 
Regulations 1998 [58]. 

Ventilation of Ventilated direct to Gas installation being Implications to be 
protected shafts outside air by ventilation inspected by Corgi. considered in due 
conveying gas openings at high and course pending findings 

low level in the shaft. from Corgi. 

Section 9 

Provisions of cavity At the junction of all Cavity barriers present Further investigation in 
barriers external cavity walls but not adequate. due course to 

with compartment walls determine whether 
and floors. inadequacies arise from 

design, supply, 
workmanship or other 
issues. 

Cavity barrier 
inadequacies to be 
reproduced in later 
large scale cladding 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B MPS investigation 

experiments to assess 
significance. 

Around openings, No cavity barriers Further investigation to 
including windows. found. determine whether 

inadequacies arise from 
design, supply, 
workmanship or other 
issues. 

Cavity barrier 
inadequacies to be 
reproduced in later 
large scale cladding 
experiments to assess 
significance. 

At intervals no greater Cavity barriers present Further investigation to 
than 20m where the but inadequate. determine whether 
lining is Class 1 or inadequacies arise from 
Class 0, or no greater design, supply, 
than 1 Om for any other workmanship or other 
class. issues. 

Cavity barriers 
inadequacies to be 
reproduced in later 
large scale cladding 
experiments to assess 
significance. 

Construction and Cavity barriers should Inappropriate use of Further investigation to 
fixings for cavity provide at least 30 fixings. determine whether 
barriers minutes fire resistance. inadequacies arise from 

design, supply, 
workmanship or other 
issues. 

Cavity barriers 
inadequacies to be 
reproduced in later 
large scale cladding 
experiments to assess 
significance. 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B MPS investigation 

Section 10 

Fire stopping of pipes Pipe stacks should be Conforms with At present no further 
no more than 160mm guidance. investigation regarding 
diameter, branches potential failure to 
11 Omm, provided they comply recommended. 
are non-combustible, 
lead, aluminium, 
aluminium alloy, uPVC, 
or fibre cement 
construction. Other 
materials up to 40mm 
diameter. 

Fire stopping of Air handling ducts can Bathroom extract ducts Review of 
ventilation ducts be protected in three are 200mm diameter documentation to 

ways: with 150mm diameter establish whether a 
branches and do not design decision was 

Method 1 - Protection have fire collars taken or existed to 
using fire dampers installed. justify the use of these 

Method 2 - Protection ducts. 

using fire-resisting 
enclosures 

Method 3 - Protection 
using fire-resisting 
ductwork 

Fire stopping May be made of cement Varying types of fire- At present no further 
generally mortar, gypsum-based stopping used. Not investigation regarding 

plaster, cement or confirmed at the time of potential failure to 
gypsum based writing if mastics used comply recommended. 
vermiculite/perlite, glass were intumescent but 
fire, crushed rock, blast all internal fire-stopping 
furnace slag or ceramic- appeared to perform 
based products and adequately. 
intumescent mastics. 

Section 12 

External surfaces Class 0 or Class B-s3, Cannot be established Standard fire tests to be 
above 18m d2 or better. from on-site evidence. carried out in due 

course. 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B MPS investigation 

External surfaces Index (I) or not more Cannot be established Standard fire tests to be 
below 18m than 20 or Class C-s3, from on-site evidence. carried out in due 

d2 or better, or timber. course. 

Insulation Any insulation, filler Various components Standard fire tests to be 
materials/products material (not including appear to be carried out in due 

gaskets, sealants and combustible. course. 
similar) etc. used in the 
external wall 
construction should be 
limited combustibility. 

Cavity barriers Should be provided as Cavity barriers present Further investigation to 
per Section 9. but inadequate. determine whether 

inadequacies arise from 
design, supply, 
workmanship or other 
issues. 

Cavity barriers 
inadequacies to be 
reproduced in later 
large scale cladding 
experiments to assess 
significance. 

Alternative approach If not the above BRE understand from Large scale cladding 
approach, the MPS that at the time of test to be carried out in 
performance criteria in writing no evidence of a due course. 
BR 135 [66] should be BS 8414 test has been 
met using full scale test discovered. 
data from BS 8414 Part 
1 or 2 [12][67]. 

Section 13 

Space separation Refer to BR 187 [68]. Appears to conform At present no further 
with guidance, although investigation regarding 
detailed analysis not yet potential failure to 
carried out. comply recommended. 

Building-to-building fire 
spread did not occur. 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
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Section 14 

Roof coverings Roof to provide 30 Conforms with At present no further 
minutes fire resistance guidance. investigation regarding 
from below for means of potential failure to 
escape from plant comply recommended. 
room. 

Roof covering CC or Appears to conform At present no further 
better, subject to with guidance. investigation regarding 
distance to relevant potential failure to 
boundary. comply recommended. 

Section 15 

Fire mains Wet fire main should be Dry rising fire main On site tests indicated 
provided. provided. that sufficient water flow 

and pressure can be 
Does not conform with achieved with a single 
guidance. fire appliance to reach 

the top floor. 

Review of firefighter 
statements to establish 
whether dry main 
caused any delay in 
response to fire in Flat 
16. 

Carry out analysis to 
assess whether a 
greater number of 
firefighting branches 
could have been 
deployed given a wet 
rising main. 

Fire main outlets should Fire main outlets within Dry rising outlet in lobby 
be within stairwell (as lobbies. not stairwell may have 
flats open directly onto caused problems with 
lobby). Does not conform with firefighting tactics- to 

guidance. be checked against 
witness statements in 
due course. 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
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Hydrants should be Distances conform with Witness statements of 
within 90m of fire main guidance but some firefighters to be 
inlet hydrants were found not examined in due course 

to conform with to confirm whether any 
guidance concerning difficulties in locating 
marking to assist water supplies. 
firefighters to locate 
them. 

Section 16 

Vehicle access Access for a pumping Possible for a single Witness statements to 
appliance to within 18m appliance to gain be checked in due 
of inlet. access within 18m of course to ensure route 

inlet. was not blocked. 

To be considered in 
conjunction with dry 
rising main. 

Roadways and Conforms with At present no further 
hardstandings to be guidance. investigation regarding 
sufficiently wide, high potential failure to 
and load bearing for fire comply recommended. 
appliances used by the 
local fire and rescue 
service. 

Section 17 

Provision of Provide firefighting shaft Lifts appear not to Lift inspected by WSP 
firefighting shafts with firefighting lifts. conform with standard and findings available in 

for firefighting lift. May WSP report. In due 
comply with fireman's course further 
lift. investigation needed of 

documentary evidence 
to establish why the lifts 
were not upgraded. 

Firefighting shafts Conforms with guidance At present no further 
should serve all floors noting that shaft need investigation regarding 
through which they not serve basement. potential failure to 
pass. comply recommended. 
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Every part of every Conforms with At present no further 
storey should be no guidance. investigation regarding 
more than 60m from a potential failure to 
fire main in a firefighting comply recommended. 
shaft. 

Design and Firefighting shaft Conforms with At present no further 
construction of equipped with fire guidance. investigation regarding 
firefighting shafts mains with outlet potential failure to 

connections and valves comply recommended. 
at every storey. 

Firefighting lift shaft The lift enclosure Given that the lifts are 
should conform with structure appears to firemans/firefighting lifts 
clauses 7 and 8 of BS conform with guidance. (see below) it is 
5588 Part 5 [69]. expected that 

The fire resistance of lift inspection of relevant 
landing doors is not at documents will indicate 
the time of writing whether or not fire 
known. resisting. Given doors 

were subjected to being 
prised open and 
wedged (for safety 
while the shaft was 
searched) it was not 
possible to obtain a 
sample of the doors 
suitable for testing. 

Firefighting lift Inspection of systems Testing of fire alarm 
installation should ongoing by others, system planned to 
conform with BS EN 81 howeverasecondary establish whether any 
Part 72 [27][28] and BS power supply for the links to lift system were 
EN 81 Part 1 [30] lifts has not been operational. Review of 

located indicating firefighter statements 
potential non- and building 
conformance. documentation also 

recommended. 

Flats allowed to open Conforms with At present no further 
directly onto lift lobby guidance. investigation regarding 
provided lift doors no potential failure to 
more than 7.5m from comply recommended. 
firefighting stair. 
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Relevant section of Guidance in Approved Physical evidence at Implications for future 
Approved Document Document B Grenfell Tower work and ongoing 
B MPS investigation 

Section 18 

Provision of smoke Smoke outlets should Conforms with At present no further 
outlets be provided. guidance. investigation regarding 

potential failure to 
comply recommended. 

Smoke outlets should Conforms with At present no further 
be situated at high guidance. investigation regarding 
level. potential failure to 

comply recommended. 

Each compartment Conforms with At present no further 
should have direct guidance. investigation regarding 
access to venting. potential failure to 

comply recommended. 

Natural smoke outlet Combined clear cross Although only viewed At present no further 
provisions sectional area not less and not specifically investigation regarding 

than 1/401h of the floor measured, appears to potential failure to 
area. conform with guidance. comply recommended. 

Construction of outlet Outlet ducts or shafts Conforms with At present no further 
ducts or shafts should be of non- guidance. investigation regarding 

combustible potential failure to 
construction. comply recommended. 
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Grenfell Tower Fire Investigation 

Appendix C Ground Floor Surveys 

Common Parts 

Report Number: P109378-1000 

Issue: 2 

The common parts of the ground floor of the building consisted of an atrium housing entrances and 
stairway, a lift lobby, office/control room, communal room with kitchenette (open plan), toilets, a bin room 
and a nursery. The ground floor was not affected by the fire. 

Atrium/Entrance 

The main entrance to the building was on the south elevation; a key-fob operated glazed security door 
opening into a three storey atrium. Within the atrium, there was a glazed partition incorporating a further 
key-fob operated glazed security door, separating the entrance lobby from the stairwell, both in the 
atrium. However this partition did not provide any fire separation as it was ground floor height only. The 
entrance lobby provided access to the lift lobby and to the ancillary accommodation. 

The stairwell accessed two balconies within the atrium, at 1st (mezzanine) and 2nd (walkway) floor levels. 
Each of the balconies provided access to the relevant lift lobby, flats and other accommodation. There 
was a second entrance directly into the stairwell (ground floor) on the east elevation, also a key-fob 
operated glazed security door. 

The atrium was enclosed in glazing (external walls) incorporating a number of automatic opening vents 
(AOVs) for emergency ventilation and there was a suspended ceiling (2nd floor ceiling), above which was 
the fan and duct array for the ventilation/smoke control system. 

Ancillary Accommodation 

There were a number of rooms in the south west corner of the building; office/control room, communal 
room with kitchenette (open plan) and toilets. These were broadly of a cellular layout. 

The office/control room housed a number of computers and control equipment associated with the 
building management, fire alarm, security cameras and key-fob access systems. 

Lift Lobby 

Smoke Detection 

There was one smoke detector located in the middle of the lift lobby ceiling, which had no visible damage. 

Service Risers 

There were two service risers located in the lift lobby area on this floor; one was situated on the right side 
of the door from the lift lobby to the stairwell, and the other was located on the left side of the stairwell 
door. 

Service Riser to the Left Side of Lifts 

This riser had a door of timber construction and had a "fire door keep locked" sign in place and an 
intumescent strip present in the frame. There was no door closer present. The door was unlocked and 
undamaged at the time of inspection. This service riser contained a dry riser access point, which 
appeared to be disconnected. There were several lagged and unlagged pipes in the riser which were 
possibly waste and water pipes and appeared to be adequately fire stopped in concrete at the floor and 
ceiling where visible. There were electrical cables present in the riser which had no fire stopping present 
at floor level, with observed gaps of approximately SOmm. 
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Grenfell Tower Fire Investigation 

The service riser was not damaged by fire or smoke. 

Service Riser across from Lifts 

Report Number: P109378-1000 

Issue: 2 

This riser had a door of metal construction which was vented. There were four hinges in place, with no 
self-closing mechanism or intumescent strips present. The door was unlocked and undamaged at the 
time of inspection. There were three lagged water pipes located in the riser which were observed to have 
gaps around the pipe penetrations at the ceiling which were filled with insulation. The penetrations into 
the floor were not visible due to lagging. Waste pipes present in the riser appeared to be well stopped in 
concrete at both floor and ceiling levels. One gas pipe was located in the riser, which was stopped in 
concrete at floor level and appeared to be stopped in mastic at ceiling level. 

The service riser was not damaged by fire or smoke. 

This service riser provided access to the electrical intake room, which was also unaffected by fire. 

Lift Doors 

Both lift doors were closed with no smoke staining or damage present. There was a Fire Control Switch 
present on the wall between the lift doors. 

Door into Stairwell 

The door from the lift lobby into the stairwell was a timber door set into a timber frame with a toughened 
glass panel in place. There was a door closer in place which was operational; however the door was 
found to not fit properly into the frame. The door appeared to have had four hinges; however only two of 
these were in place at the time of inspection. There was one intumescent strip identified; however there 
was space in the frame for two strips. lt could not be determined if the door was open at the time of the 
fire. There was a magnetic locking system in place. The door was undamaged with no smoke staining 
present. 

Paint and Surface Finishes 

There was no smoke or fire damage sustained to the ground floor; therefore paint and surface finishes 
were undamaged. 

Bin Room 

The bin room was located on the ground floor level and was only externally accessible. 

Nursery 

The nursery was located on the ground floor of the building. The nursery consisted of a corridor, a lobby 
area, a kitchen, a toilet and nine other rooms. The nursery was unaffected by smoke and fire but is 
included in this report for completeness. 

Lobby 

The door to the nursery lobby was a fire escape door which was a double glazed glass fronted door with 
brush seals and a self-closing mechanism present. There was fire exit signage present above the door. 
There was a fire alarm control panel and activation point present in the lobby. One smoke detector was 
present on the ceiling. There were no signs of smoke or fire damage in the nursery lobby area. 

Corridor 

The door to the nursery corridor was of solid timber construction and was fitted into a timber frame. The 
door had "fire door keep locked" signage present and there was an overhead door closer present; 
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Grenfell Tower Fire Investigation 

Appendix D 1st Floor Surveys 

Common Parts 

For atrium access see Ground Floor Surveys (Appendix C). 

Smoke Detection 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. There was 
no visible damage to the detector. 

Service Cupboard 

There were no doors to the service cupboard located on this floor. The service cupboard was not 
accessible from the 1st floor lift lobby. The service cupboard was accessible from the ground floor lobby 
and appeared to span both the ground and the 1st floor levels. 

South Service Riser 

There was no accessible south service riser located on this floor. 

North Service Riser 

There was no accessible north service riser located on this floor. 

Lift Doors 

Both lift doors were closed and undamaged. There was no smoke staining visible; however, some water 
damage was observed. 

Door into Atrium 

The door to the atrium from the lift lobby was of timber construction with a toughened glass panel insert 
and a "fire door keep shut" sign in place. There was a door closer present and it was operational. The 
door was observed to be undamaged with no smoke staining present. The door was observed to have 
magnetic locks in pace which attach to a magnetic frame when the door is closed. This arrangement 
prevented the door from closing properly. 

Refuse Chute 

There was no refuse chute cupboard present on this floor. Access into the refuse chute was made from 
the community room via an access hatch as part of the search of the building. 

Paint and Surface Finishes 

The walls in the lift lobby were undamaged and no smoke staining was observed. 

Gas Pipes 

A gas pipe penetrated through the floor next to the doorway, and was not fire stopped at floor or ceiling 
level. 
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Grenfell Tower Fire Investigation 

Appendix E 2nd Floor Surveys 

Common Parts 

For atrium access see Ground Floor Surveys (Appendix C). 

Door between Atrium and Stairwell 

Report Number: P109378-1000 

Issue: 2 

The door from the atrium into the stairwell was of timber construction with a toughened glass panel insert 
and a "fire door keep shut" sign in place. There were three hinges supporting the leaf and an overhead 
door closer present and operational. There were intumescent strips in the frame but no cold smoke 
seals. The door was damaged at the time of inspection so it could not be ascertained whether it closed 
properly. The door was also a security door, with a key-fob operated lock. 

Door between Atrium and Gym 

Refer to Gym below. 

Door between Lift Lobby and Stairwell 

The door from the lift lobby into the stairwell was of timber construction with a toughened glass panel 
insert and a "fire door keep shut" sign in place. The glazing was smashed and taped over at the time of 
inspection. There appeared to have been three hinges attached, although only two hinges were present 
at the time of inspection. There were intumescent strips in the frame but no cold smoke seals. There 
was a door closer present and operational, and the door was observed to close properly into the frame. 

Door between Lift Lobby and Gym 

The door from the lift lobby into the gym was of solid timber construction and was undamaged with no 
smoke staining present. There was no self-closing mechanism present. There were three hinges in 
place and intumescent strips present in the door frame but no cold smoke seals. There was a push-bar 
present on the gym side of the door and a "fire door keep locked" sign on both sides. There was no 
handle, lock or other such ironmongery on the lift lobby side to enable access to the gym; this door 
appears to have been for emergency exit use only. 

Smoke Detection 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. There was 
no visible smoke staining observed to the detector; only some water marks were present. 

South Service Riser 

The door to this service riser was of timber construction which had a "fire door keep locked" sign in place 
and an intumescent strip present in the frame. There appeared to have been three hinges present, 
although only two remained at the time of the inspection. A dry riser outlet cabinet had been cut into the 
door leaf; it is unclear whether this cabinet provided the same fire resistance as the door leaf into which it 
was cut. There were signs of forced entry to the door post fire. There were ten lagged pipes present in 
the riser; however the adequacy of fire stopping could not be determined due to the presence of 
suspected asbestos lagging. There were three unlagged pipes in the riser which appeared to be well 
stopped in concrete at both floor and ceiling levels. There were also four pipes which ran through the wall 
near the ceiling, and appeared to have no fire stopping visible; gaps were observed of approximately 
1 OOmm x 250mm. Three cables present in the riser did not appear to be fire stopped at floor level, with 
only two cables fire stopped at ceiling level. 
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North Service Riser 

This door to this service riser was of timber construction which had a "fire door keep locked" sign in place 
and an intumescent strip present in the frame. There were signs of forced entry to the cupboard, which 
appeared to have been made post fire. This riser contained an access point to the dry riser. There were 
several lagged pipes present in the riser; however the adequacy of fire stopping could not be determined 
due to the presence of suspected asbestos lagging. There were also several unlagged pipes present in 
the riser which appeared to be well stopped in concrete at both the floor and ceiling where visible. The 
electrical cabling present in the void penetrated both the floor and ceiling. At floor level, gaps were 
observed of approximately 200mm x 70mm. At ceiling level, the majority of the cables appeared to be 
stopped in concrete where visible, although the larger cables penetrated through a hole in the ceiling of 
approximately 200mm x 70mm with no fire stopping present. 

Lift Doors 

Both the lift doors were closed and undamaged. There was no smoke staining visible; however some 
water damage was observed. There was a Fire Control Switch present on the wall between the lift doors. 

Refuse Chute 

The door to the refuse chute cupboard was of timber construction and had a "fire door keep locked" sign 
in place. There were three hinges in place and an intumescent strip present in the frame. There was 
damage to the door where entry had been forced post fire. The refuse chute was located in this cupboard 
and appeared to be stopped in concrete at the floor; however a gap of approximately 30mm was present 
at the ceiling penetration. The refuse chute had an open intake door with no cover present. There was 
one unlagged pipe in the cupboard which had no fire stopping present at floor level, with an observed gap 
of approximately 30mm. There were four lagged pipes in the cupboard; however the adequacy of fire 
stopping could not be determined due to the presence of suspected asbestos lagging. There was also an 
electricity cable in the cupboard which was not fire stopped at the floor, with a gap present of 
approximately 20mm. 

Paint and Surface Finishes 

The walls in the lift lobby are undamaged and no smoke staining was observed. 

Gas Pipes 

The gas pipes were located in the stairwell on this floor and were boxed-in by plasterboard. The gas pipe 
was observed penetrate through the floor and ceiling, with no fire stopping visible. 
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Grenfell Tower Fire Investigation 

Appendix F 

Common Parts 

Smoke Detection 

3rd Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. There was 
no observed visible damage to the detector. 

Service Riser North 

The chipboard panels covering the void were removed to carry out this inspection. The void had no 
evidence of smoke staining on the inside or outside. There were eight lagged pipes in the void; however 
fire stopping adequacy could not be determined due to the presence of suspected asbestos lagging. 
There was one unlagged black pipe which was capped above the floor but appeared to be well stopped at 
the ceiling, and also one unlagged yellow pipe which was well stopped at the floor but the ceiling 
penetration was not visible. Two waste pipes in the void appeared to be well fire stopped in the floor 
concrete and in the wall where visible. Two lagged pipes also were visible which ran into the suspended 
ceiling, and five water pipes were observed above the suspended ceiling; however no penetrations were 
visible. There were also a number of electrical cables located in the void, which appeared to be stopped 
in concrete where visible. 

Service Riser South 

The chipboard panels covering the void were removed to carry out this inspection. The void had no 
evidence of smoke staining present. There were five lagged pipes located in the void; however the fire 
stopping could not be determined due to the lagging. There were three waste pipes present in the void 
which were fire stopped in concrete at the floor; one of which appeared stopped in concrete at the ceiling, 
one appeared stopped in concrete at the wall, and the other penetration was not visible. There were two 
metal conduits containing electrical cables which were stopped in concrete at the floor; however the 
ceiling penetrations were not visible. There was one dry riser pipe located in the void which was 
approximately 150mm in diameter and had a sleeve around the base at the floor and ceiling. The sleeves 
appeared to be well stopped in concrete at both ends. There were also a number of cables present in the 
void which appeared to be stopped in concrete at the floor; however the stopping at the ceiling was not 
visible. 

Lift Doors 

Both lift doors were closed and undamaged. There was no smoke staining visible; however some water 
damage was observed on the left door. 

Door into Stairwell 

The door to the stairwell from the lift lobby was a solid timber door fitted into a timber frame. There was a 
"fire door keep shut" sign in place, three hinges and an intumescent strip present on the frame. The door 
was undamaged and was found to be a good fit into the frame. 

Refuse Chute 

The refuse chute cupboard was smaller on this floor than seen on other floors throughout the building. 
The door to the refuse chute cupboard was of solid timber construction fitted into a timber frame. The 
door was unlocked and had three hinges and a door closer in place which was operational. There was no 
signage on the door. The intake door to the refuse chute appeared to be well stopped in concrete. The 
refuse chute itself could not be inspected as it was located behind a concrete wall. 
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Grenfell Tower Fire Investigation 

Appendix G 

Common Parts 

Smoke Detection 

4th floor surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. There was 
some smoke damage observed to the detector. 

Service Cupboard 

The double doors to the service cupboard were fire doors which had "fire door keep locked" signs, locks 
and brush strips in place. On opening the double doors, slight smoke staining was revealed around the 
hinges of the doors. The doors appeared to have adequately resisted the passage of smoke from the 
lobby area, as no smoke staining was observed on the inside of the service cupboard. 

The back wall of the service cupboard was made from concrete, with the front and side walls constructed 
from what appeared to be plasterboard. 

The control unit for the smoke control system was in good condition and no smoke staining or damage 
was observed. 

On the left side of the service cupboard there were two lagged pipes which penetrated the floor and 
ceiling. Both pipes were adequately fire stopped in the floor; however, no fire stopping was visible at the 
ceiling as both pipes ran through two holes of approximately 300mm in diameter, with fire stopping 
appearing to be achieved from the upper surface of the floor slab. Five lagged pipes penetrated the left 
wall of the service cupboard; however, the visibility of fire stopping was obscured by the lagging. One 
electrical penetration into the ceiling did not appear to be fire stopped. 

On the right side of the service cupboard was one lagged pipe which penetrated into the floor and 
appeared to be adequately fire stopped in concrete with electrical wiring wrapped around the base of the 
pipe. Three electrical penetrations into the floor were adequately fire stopped in concrete. One lagged 
pipe and one electrical penetration into the ceiling did not appear to be fire stopped as they went through 
holes in the ceiling of approximately 300mm in diameter, however fire stopping may have been present 
on the underside of the floor slab above. 

South Service Riser (Facing Flat 3) 

The service riser void appeared to be undamaged with no visible signs of smoke staining. Electric wiring 
was in place and appeared to be adequately fire stopped in the floor and ceiling. All pipes in the void 
were adequately stopped at the floor and ceiling. 

North Service Riser (Facing Flats 4 and 5) 

The service riser void appeared to be mostly free from smoke staining or damage, with only slight smoke 
staining visible on the right hand side of the void. Five large lagged pipes and one smaller lagged pipe 
were adequately fire stopped in the floor and ceiling. Electrical wiring was fire stopped in the floor and fire 
stopped with mastic in the ceiling. 

Lift Doors 

Both lift doors were closed and undamaged, with some smoke staining present on the front of the doors, 
covering approximately the top quarter of both doors. 
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Grenfell Tower Fire Investigation 

Appendix H 

Common Parts 

Smoke Detection 

5th Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. The outer 
cover of the detector had melted away and was badly smoke damaged. 

Service Cupboard 

The double doors to the service cupboard had fire door signs and a floor number attached. The doors 
were badly smoke stained at the top and had some water damage at the bottom. Inside the service 
cupboard on the left side there were three electrical wiring bundles and one lagged pipe which penetrated 
through the floor and the ceiling. These penetrations were fire stopped in concrete at the floor; however 
there was no fire stopping at the ceiling of the cupboard as the pipe and electrics penetrated through a 
hole in the ceiling which was approximately 300mm in diameter. There were five lagged pipes 
penetrating through the left wall of the cupboard; however the fire stopping of these pipes was not visible 
due to lagging. On the right side of the service cupboard there were three lagged pipes which were fire 
stopped in the concrete floor but not fire stopped in the ceiling as they penetrated through a hole of 
approximately 300mm in diameter. There were five lagged pipes penetrating the right wall of the service 
cupboard but fire stopping was not visible due to lagging. 

South Service Riser (Facing Flat 3) 

The void was covered by chipboard panels which were smoke stained both internally and externally. On 
the right hand side of the void two pipes appeared to be adequately fire stopped in the floor and ceiling. 
Two electrical penetrations into the ceiling appeared adequately fire stopped, as did one electrical 
penetration into the floor. All electrical cables appeared fire stopped in the floor and ceiling. One pipe on 
the far left of the void appeared fire stopped into the floor but not into the ceiling, as there was a gap of 
approximately 1 Omm around the pipe. 

North Service Riser (Facing Flats 4 and 5) 

The void was covered by chipboard panels which were flaking and smoke stained both internally and 
externally. The concrete back wall of the void was also smoke stained. On the left hand side of the void 
the electrical wiring appeared adequately stopped with mastic into the floor and ceiling. Six lagged pipes 
in the centre of the void all appeared adequately fire stopped. On the right hand side of the void the 
electrical wires all appeared adequately fire stopped. One foil coated lagged angled pipe with a tap 
appeared adequately fire stopped. 

Lift Doors 

Both the lift doors were closed and had heavy smoke staining. There was a gap in the staining near the 
top of the right hand door. 

Doors into Stairwell 

The door into the stairwell from the lift lobby had a "fire door keep shut" sign attached with intumescent 
strips and a smoke damaged but operational door closer attached. The door was not warped but there 
was smoke staining present mainly at the top of the door. The fit of the door leaf into the frame was 
undetermined due to lighting cables which passed through the area. 
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Grenfell Tower Fire Investigation 

Appendix I 

Common Parts 

Smoke Detection 

6th Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. A small 
amount of smoke staining was present on the detector. 

Service Cupboard 

The double doors to the service cupboard had fire signs and floor number signs attached and were 
unlocked. Both doors had three hinges intact and a brush seal in place, but no door closer was identified. 
A small amount of smoke staining was present on the door leaf; however the doors appeared to have 
adequately resisted the passage of smoke from the lift lobby area. 

The control unit was in good condition and no smoke staining or damage was observed. 

The back wall of the service riser was constructed from concrete, with the front and side walls constructed 
in what appeared to be plasterboard. There was no smoke staining present inside the cupboard. 

On the left hand side of the service cupboard were three pipes penetrating the floor which were 
adequately fire stopped in concrete. Two of these pipes penetrated the ceiling through a hole of 
approximately 300mm in diameter, with no fire stopping visible. Five lagged pipes penetrated the wall, 
however, fire stopping was not visible due to lagging. 

On the right hand side of the service cupboard, one pipe penetration was fire stopped in concrete with a 
small hole in the stopping on one side. One electrical penetration was also fire stopped in concrete. 
There were five lagged pipes penetrating through the wall; however, fire stopping was not visible due to 
the insulation. One further pipe penetration was identified in the ceiling and fire stopping was not visible. 

South Service Riser (Facing Flat 3) 

The void was covered by chipboard panels which had slight smoke staining on the inside bottom edge. 
Inside the void there was a bundle of eight cables, four further electrical cables and a pipe, all of which 
appeared to be adequately fire stopped in concrete at the floor and ceiling. 

North Service Riser (Facing Flats 4 and 5) 

The panels to the void were of a chipboard construction and did not appear to be smoke stained. On the 
inside of the void were six lagged pipes, a silver foiled covered pipe and electrical cables. These all 
appeared adequately fire stopped into the floor and ceiling. 

Lift Doors 

Both the lift doors were closed and undamaged, with some smoke staining present on the frame and 
water marks on the doors. 

Doors into Stairwell 

The door into the stairwell had a "fire door keep shut" sign attached with three intact hinges, brush strip 
and an operational door closer in place. The door did not appear to be warped and was undamaged with 
no smoke staining evident. The fit of the door into the frame was undetermined due to lighting cables 
which passed through the area. 
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Grenfell Tower Fire Investigation 

Appendix J 

Common Parts 

Smoke Detection 

yth Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. The detector 
had melted away leaving the metalwork remaining and severe smoke staining evident. 

Service Cupboard 

The double doors to the service cupboard had fire door signs and floor number signs in place and were 
unlocked. Both doors had three intact hinges and a brush strip present; however there was no door 
closer identified. A small amount of smoke staining was observed around the hinges, and the doors 
appeared to have adequately resisted the passage of smoke from the lift lobby area to the inside of the 
service cupboard. 

The back wall of the service cupboard was constructed from concrete, with the front and side walls 
constructed of what appeared to be plasterboard. 

The control unit was in good condition and no smoke staining or damage was observed. 

On the left side of the service cupboard there were three pipes penetrations in the floor which appeared 
to be adequately fire stopped in concrete. Two of these pipes also penetrated the ceiling and were 
located in two holes in the ceiling of 300mm in diameter which did not appear to be fire stopped, although 
the pipes appeared to be stopped in the floor slab of the floor above. Two insulated pipes penetrated the 
wall; however it was not possible to assess fire stopping as the insulation obscured the view. 

On the right side of the service cupboard there was one pipe penetration which was fire stopped in 
concrete, with the pipe having an electrical cable wrapped around it at the base. The electrical 
penetration was adequately fire stopped in concrete. There were five insulated pipes penetrating the wall 
and the fire stopping was undetermined due to the insulation present. There was one pipe penetrating 
the ceiling in a hole of approximately 300mm in diameter which did not appear to be fire stopped; 
however the pipe appeared to be fire stopped at the floor slab of the floor above. 

South Service Riser (Facing Flat 3) 

The panels to the south service riser void were constructed of chipboard and were heavily smoke stained 
on the exterior, with light smoke staining around the interior edges of the panels. Inside the void on the 
right side were two metal pipes and an electrical cable which were adequately fire stopped in concrete at 
the floor and ceiling. Eight black cable bundles next to the pipes are fire stopped in the floor but no 
stopping was observed in the ceiling. A yellow, green and white cable was fire stopped in the floor but 
there was no stopping in the ceiling with an approximate gap of 30mm in diameter. Two further cables 
and a pipe were adequately fire stopped in the floor and ceiling. 

North Service Riser (Facing Flats 4 and 5) 

The panels to the north service riser which were constructed of chipboard, which was destroyed by the 
fire. The area in the void was severely smoke damaged. There were seven lagged pipe penetrations; 
however it was not possible to determine fire stopping due to the lagging. One electrical penetration was 
adequately fire stopped in concrete and another electrical penetration passed from floor to ceiling through 
holes of approximately SOmm in diameter, with no evidence of any fire stopping. A group of electrical 
penetrations were fire stopped in concrete at ceiling level; however, fire stopping was not visible at floor 
level. 
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Lift Doors 

Both lift doors were closed and were severely smoke stained but no further damage was evident. 

Doors into Stairwell 

The door into the stairwell had a "fire door keep shut" sign attached, and had a toughened glass insert in 
the door leaf. The door did not appear to be damaged, with only smoke staining observed on the lift 
lobby side. There were three intact hinges and an operational door closer in place. The fit of the door 
leaf into the frame was undetermined due to lighting cables which ran through the area. 

In the stairwell there was some smoke staining present above the doorway and at the top sides of the 
door into the lift lobby area. There was less smoke staining observed away from the door into the 
stairwell. 

Suspended Ceiling 

The suspended ceiling was constructed from plasterboard on an aluminium frame to cover the pipes 
entering the flats and had been removed from above the flat entrances for intrusive works. The remaining 
plasterboard was severely smoke damaged and was flaking in some areas. 

Refuse Chute 

The door to the refuse chute cupboard had a "fire door keep shut" sign in place and was unlocked. A 
layer of the door leaf had burned away. There was a door closer attached; however it was not possible to 
determine if this was operational as the door leaf was badly damaged. A brush strip was also present. 

The inside of the refuse chute cupboard was severely smoke damaged. Fire stopping around the intake 
door to the refuse chute appeared to be concrete, but there was no stopping at the top of the opening 
which left a gap between the intake door and the wall of approximately Smm. The refuse chute itself was 
not inspected as it was behind a concrete wall. 

Paint and Surface Finishes 

On the right side of the lift lobby there was extensive fire damage with blistering observed on the walls 
and no surface finishes in some areas with tiles mostly gone. There was extensive smoke damage on 
the left side with only slight blistering observed on some of the walls. 

Gas Pipes 

There was a gas pipe located in the stairwell on this floor, which was boxed-in with plasterboard. The 
pipe penetrated through the floor and ceiling, and no fire stopping was observed. There were no gas 
pipes present in the lift lobby. 
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Grenfell Tower Fire Investigation 

Appendix K 

Common Parts 

Smoke Detection 

sth Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. The detector 
was heavily smoke stained. 

Service Cupboard 

The doors to the service cupboard were constructed of timber set into a timber frame with three hinges on 
each door and a lock for both doors. There was a brush seal and intumescent strip around the doors but 
no self-closing mechanism. There was a "fire door keep locked" sign attached to both doors and smoke 
staining to the outside of the doors and on the inside some staining around the top two hinges of each 
door. Inside the riser was light smoke staining around the room. 

The back wall of the service riser was constructed in concrete, with the front and side walls constructed in 
what appeared to be plasterboard. 

On left hand side of the service cupboard were five lagged hot water pipes penetrating through the left 
wall. The fire stopping was obscured by the insulation. Two hot water pipes appeared adequately fire 
stopped in the floor in white material. lt was not possible to assess ceiling penetration due to the 
insulation. One capped pipe appeared adequately fire stopped in white material in the floor. 

On the right hand side of the service cupboard were five lagged hot water pipes passing through the right 
hand wall. lt was not possible to assess fire stopping due to the insulation. Four electrical cables were 
present and penetrated through the ceiling. lt was not possible to assess fire stopping in the ceiling due 
to insulation present in the hole but the cables appeared to be adequately fire stopped in the floor. Three 
red cables passed through at ceiling height and appeared to be fire stopped in a mastic-like material. 
Two clear cables passed to the back wall and the right hand side wall. Both appeared to be fire stopped 
in a mastic-like material. 

South Service Riser (Facing Flat 3) 

The walls to the south service riser void were constructed from chipboard panels. The exterior of the 
panels had heavy smoke staining on the left side and lighter smoke staining on the right side. The interior 
of the panels were lightly smoke stained, as was the inside of the void. On the right side of the service 
riser void were two pipes which appeared to be adequately fire stopped in the floor, but no fire stopping 
was noted at the ceiling. A large electrical cable bundle appeared stopped in concrete at the floor and 
stopped with mastic in the ceiling. On the far left of the service riser void was a black cable and a metal 
pipe, both of which appeared to be fire stopped in concrete at the floor and ceiling. 

North Service Riser (Facing Flats 4 and 5) 

The panels to this void were constructed of chipboard and were heavily smoke stained on the exterior but 
only a light staining was observed on the inside of the panels. On the left side of the void was a black 
cable which appeared to be adequately stopped in concrete at the floor and ceiling. There were six 
lagged pipes which appeared to be fire stopped in concrete in the floor and ceiling. Located next to these 
was an electrical cable bundle which was stopped in concrete at the floor, but no fire stopping was 
observed at the ceiling; a gap of approximately 20mm in diameter was noted. A large electrical cable 
bundle on the far right of the service void was adequately fire stopped in concrete at the floor and the 
ceiling. 
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Lift Doors 

Both lift doors were closed and were smoke stained but no further damage was evident. 

Doors into Stairwell 

The door to the stairwell was a solid door with a toughened glass insert and an overhead closer. The 
closer appeared to be damaged; however this may have occurred after the fire. The door leaf did not 
appear to be damaged but was smoke stained on the lift lobby side on the top SOOmm, with very little 
smoke staining observed on the stairwell side. The fit of the door into the frame was undetermined due to 
the presence of lighting cables which ran through the area. 

In the stairwell there was little smoke staining evident. The door to the stairwell appeared to have 
resisted the passage of smoke from the lift lobby. 

Suspended Ceiling 

The suspended ceiling was constructed from plasterboard on an aluminium frame to cover the pipes 
entering the flats above the doorways. 

Refuse Chute 

The refuse chute intake door appeared adequately fire stopped in a mastic type material apart from along 
the bottom edge, though no gaps were evident. The chute was not inspected as it was located behind a 
concrete wall. 

The door to the refuse area had a "fire door keep shut" sign in place and was unlocked. There was an 
operational door closer attached and brush seals were present on the door frame. Smoke staining on the 
door leaf was observed on the lift lobby side, while there was no smoke staining present on the door leaf 
on the refuse chute side. The inside of the refuse chute cupboard also showed no evidence of smoke 
staining, showing that the door adequately resisted the passage of smoke from the lift lobby area. 

Paint and Surface Finishes 

The walls in the lift lobby were smoke stained from floor to ceiling with some paint peeling away near Flat 
5 and some blistering was observed on approximately the top 200mm section of the walls next to Flat 6. 

Gas Pipes 

There was a gas pipe located in the stairwell on this floor, which was boxed-in with plasterboard. The 
pipe penetrated through the floor and ceiling, and no fire stopping was observed. The gas pipe branched 
horizontally and penetrated into the lift lobby area. There was no fire stopping present around the pipe 
penetration from the stairwell to the lift lobby, with a gap of approximately 20mm observed around the 
pipe. The gas pipe which penetrated from the lift lobby into Flat 2 and was adequately fire stopped in 
mastic. 
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Grenfell Tower Fire Investigation 

Appendix L 

Common Parts 

Smoke Detection 

gth Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. The detector 
had melted away and was smoke stained. 

Service Cupboard 

The double doors to the service cupboard had fire door signs and a floor number attached, and were 
unlocked. Both doors had brush strips present on the top and sides of the door leaf. The doors appeared 
to have adequately resisted the passage of smoke from the lift lobby area, with smoke stains only evident 
on the lift lobby side of the doors. 

The back wall of the service cupboard was constructed in concrete and the front and side walls were 
constructed from plasterboard. 

The control unit was in a good condition and no smoke staining or damage was observed. 

Three cables in the floor area appeared adequately fire stopped in concrete. Four pipes penetrating 
through the floor were lagged, therefore, obscuring the view of any fire stopping. The mains water pipes 
serving the flats were lagged; therefore, the adequacy of fire stopping was unclear at the time of 
inspection. The smoke control system detection pipework appeared adequately stopped in mastic on the 
side wall at the back near the ceiling. An electrical cable was wrapped around the right hand pipe and 
penetrated through the ceiling. Fire stopping was not visible due to the presence of the insulation 
material near the ceiling. The cables for the smoke detector and smoke control unit appeared adequately 
stopped in mastic at the ceiling level. 

South Service Riser (Facing Flat 3) 

The panels covering the void were of a chipboard construction and were heavily smoke stained on the 
exterior, with only light smoke staining on the inside of the panels. The inside of the void was heavily 
smoke stained. There were no pipes or cables located on the right hand side of the void. On the left side 
of the void there was a large bundle of cables which appeared to be adequately fire stopped in concrete 
at the floor, with a gap of around 20mm between the cables and concrete at the ceiling. A black cable on 
the left was fire stopped in mastic at the floor and ceiling. A pipe was located on the far left of the void 
and was stopped in concrete at the floor and ceiling. 

North Service Riser (Facing Flats 4 and 5) 

The panels to the void had burned away at the top but appeared to be panels of chipboard construction 
which were fixed to vertical timber supports. There was heavy smoke staining present on the exterior and 
interior of the panels, and on the interior of void. There were seven lagged pipes present in the void, 
however the lagging prevented a view of the fire stopping. Located to the right of the pipes were three 
bundles of cables. Two of these bundles appeared to be adequately fire stopped in concrete, while the 
third had a gap of approximately 35mm around the cables. Located at the far right of the void was 
another bundle of cables which appeared to be fire stopped in concrete at the ceiling but were partially 
melted. Another large bundle of cables which was also melted, appeared to be fire stopped in concrete at 
the floor, with a gap of around 20mm at the ceiling. 

Both lift doors were closed and were heavily smoke stained but no further damage was evident. 
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Grenfell Tower Fire Investigation 

Appendix M 

Common Parts 

Smoke Detection 

1oth Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. The detector 
had melted away leaving only the metalwork remaining. 

Service Cupboard 

The double doors to the service cupboard had fire door signs and a floor number sign attached and were 
unlocked. Both the doors were badly fire damaged with the outer layer of wood peeling away. The doors 
were constructed of solid timber. The left hand door had two hinges missing, with only the bottom hinge 
remaining. There was no intumescent strip visible on the left door and only the partial brush seal 
remained on the hinge edge. The left door was smoke and fire damaged around the top left corner by the 
frame, and the frame itself was heavily fire damaged. The right door was heavily fire damaged on the 
outside leaf, and around the top right corner including the frame. At the time of the survey only the top 
two hinges remained, with the top hinge being fixed to the door with only two screws instead of four. The 
right door had no visible intumescent strips or brush seals in place. 

Inside the service riser there was smoke staining present around the back wall and on the ceiling. There 
were ten water pipes located here and all appeared to be adequately fire stopped in concrete in the 
ceiling and through the floor they were stopped in a plaster type material. One small pipe was found to 
only have penetrated through the floor and was fire stopped in a plaster like material. There were two 
electrical penetrations through the ceiling and one penetration through the floor; both appeared 
adequately fire stopped in a plaster type material. Three electrical penetrations coming out of the riser 
into the lobby appeared to be adequately fire stopped in a mastic type material. One small electrical 
penetration on the right side of the service riser into the lobby was not fire stopped and there was 
approximately a 3mm gap visible. 

South Service Riser (Facing Flat 3) 

There were two compartments in the south service riser which were separated by a brick wall. The outer 
wall of the compartment nearest to the lobby had burned away and the inner walls were constructed of 
concrete and were heavily smoke stained. Two pipe penetrations were fire stopped in concrete and eight 
electrical penetrations were adequately fire stopped in the floor but not at the ceiling, leaving a hole of 
approximately 200 x 1 OOmm visible. The outer wall of the back compartment had mostly burned away; 
the inner walls were made of concrete and were heavily smoke stained. In this area there were five 
electrical penetrations of which only three appeared fire stopped in concrete. The other two penetrations 
had gaps between the wiring and concrete with no fire stopping visible. There was a further pipe 
penetration but fire stopping was not visible. 

North Service Riser (Facing Flats 4 and 5) 

The outer walls had burnt away exposing a heavily smoke stained void. There were seven lagged pipes 
present, but the lagging prevented a view of the fire stopping, although one of the pipes appeared to have 
no fire stopping at the ceiling with a gap of approximately 1 Omm observed between the pipe and ceiling. 
Four electrical penetrations were present but only two of the penetrations appeared to be fire stopped in 
concrete. 
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Lift Doors 

The lift door on the left hand side was partially opened; the lift door on the right was fully open, exposing a 
heavily smoked stained interior with lights inside that had melted. 

Doors into Stairwell 

The door into the stairwell had a "fire door keep shut" sign attached and a door closer in place. it was not 
possible to determine if the closer was operational as the door was jammed in place. The door was 
heavily fire damaged, with layers burned away on the lift lobby side and the toughened glass missing. 
The fit of the door into the frame was undetermined due to lighting cables which passed through the area. 

In the stairwell there was heavy smoke staining observed on the ceiling which came from the lift lobby 
area and continued to the floor below and the floor above. There was heavy smoke staining present on 
the walls near to the lift lobby area, with the smoke staining covering approximately half of the wall further 
away from the door. There were signs of heat and fire damage on the walls and ceiling around the 
doorway, with the surface paint observed to be flaking away. 

Suspended Ceiling 

The suspended ceiling was constructed from plasterboard on an aluminium frame to cover up the pipes 
entering the flats above doorways in the lift lobby. The plasterboard had burned away on this floor, 
leaving only the aluminium framework in place. The aluminium framework did not cover the entire lift 
lobby ceiling. 

Refuse Chute 

The refuse chute cupboard did not have any smoke staining or damage inside. There was no fire 
stopping visible on the intake door to the refuse chute, with gaps of approximately Smm between the wall 
and opening. The refuse chute itself was not inspected as it was behind a concrete wall. 

The door to the refuse chute cupboard had a "fire door keep shut" sign in place and the remains of a 
brush strip were present in the door frame from the bottom to approximately three quarters of the way up. 
Hinges were still attached with the top and middles hinges noted to be fire damaged. The door leaf was 
badly fire damaged and smoke stained on the lift lobby side with the top layers peeling away. The door 
appeared to have adequately resisted the passage of fire or smoke into the chute area as no signs of fire 
or smoke damage were evident within the cupboard. 

Paint and Surface Finishes 

All the ceiling and walls in the lift lobby area were heavily smoke damaged with the paint peeling away. 
There was blistering evident on the walls by the lift doors, outside Flats 1 and 2 and along the bottom 
edge of the wall, approximately 500mm up, outside Flats 3 to 6. 

Gas Pipes 

There was a gas pipe located in the stairwell on this floor, which was boxed-in with plasterboard. The 
pipe was observed to be smoke stained and penetrated through the floor and ceiling with no fire stopping 
observed. The gas pipe branched horizontally and penetrated into the lift lobby area. There was no fire 
stopping present around the pipe penetration from the stairwell to the lift lobby, with gaps present around 
the pipe. The gas pipe penetrated into Flat 2 and appeared to be adequately fire stopped. 
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Grenfell Tower Fire Investigation 

Appendix N 

Common Parts 

Smoke Detection 

11th Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. The detector 
had melted away leaving only the metalwork remaining. 

Service Cupboard 

The double doors to the service cupboard had fire door signs and a floor number sign in place. The 
doors were heavily smoke stained on the outer leaf, with peeling and damage observed to the wood. The 
doors had a brush strip present at the top and sides. The doors were unlocked but appeared to have 
been forced open as the top and middle hinges on both doors were detached. The doors appeared to 
have resisted the passage of smoke from the lift lobby to the service cupboard due to the lack of smoke 
staining observed on the interior of the cupboard. 

The back wall of the service riser was constructed in concrete with the front and side walls constructed in 
what appeared to be plasterboard. This appeared to have a degree of fire resistance and no smoke 
staining was evident inside the riser. 

The control unit was in a good condition, with no smoke staining or damage observed. 

The view to fire stopping in the floor of the service cupboard was blocked by debris sacks piled in this 
area. Fire stopping of the pipe penetrations into the wall were obscured by the insulation around them. 
There were three pipe penetrations into the ceiling which did not appear to be fire stopped and each pipe 
went into a hole of approximately 200mm in diameter. 

South Service Riser (Facing Flat 3) 

The outer chipboard panels of the service riser were still intact and were removed to inspect the inside of 
the void. There was smoke staining present on the panels and inside the void. Inside the void there were 
two unlagged pipe penetrations which were fire stopped in concrete. There was one metal casement 
penetration fire stopped in concrete, and one electrical bundles penetration which was fire stopped in 
concrete at the floor, however no fire stopping was visible at the ceiling. There were a further two 
electrical bundles, one of which had no fire stopping observed. There were also eight wiring penetrations 
observed in the void which were fire stopped in ceramic at the floor, with no fire stopping visible at the 
ceiling as they passed up to the next floor. 

North Service Riser (Facing Flats 4 and 5) 

The outer panels of the service riser had burned away exposing a heavily smoke stained inner concrete 
wall. There were seven lagged pipe penetrations observed; however, the fire stopping at these 
penetrations was not visible due to the lagging. The second pipe from the right appeared to have no fire 
stopping as a gap of approximately 1 Omm was visible between the pipe and concrete. One unlagged 
pipe appeared to be adequately fire stopped in concrete. There were five electrical penetrations, two of 
which appeared to be adequately fire stopped in concrete. 

Lift Doors 

Both the lift doors were closed and were heavily smoke stained and there was also some water damage 
present. 
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Grenfell Tower Fire Investigation 

Appendix 0 

Common Parts 

Smoke Detection 

12th Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. The detector 
had burned away leaving only the metalwork remaining. 

Service Cupboard 

The double doors to the service cupboard had "fire door keep locked" signs attached, and the doors were 
found to be closed and unlocked. There were three hinges present on each door, with smoke staining 
present around the hinges and on the inside of the door leaf. The surface of the doors on the outer leaf 
had burned away, and the top left section of the door frame was destroyed by fire. 

The back wall of the service riser was constructed in concrete, with the front and side walls constructed 
from plasterboard. There was some smoke staining evident on the ceiling, and there were three holes 
observed in the right wall of the service cupboard, which were approximately 20mm in diameter. 

The smoke control unit appeared to be in good condition with no signs of smoke staining at the time of 
the inspection. 

Four pipe penetrations were located in the floor of the service cupboard, and were all fire stopped in 
concrete. The right hand pipe had an electrical cabling wrapped around it at the base. One electrical 
penetration in the floor was fire stopped in concrete. There were five pipe penetrations through the right 
and left walls but fire stopping was not visible due to the insulation around the pipes. Two pipe 
penetrations were located in the ceiling on the left side and were observed to have no fire stopping, as 
they passed through holes in the ceiling of approximately 200mm in diameter. One pipe and one 
electrical penetration located on the right side of the service cupboard had no fire stopping and both were 
situated in a hole in the ceiling of approximately 200mm in diameter. 

South Service Riser (Facing Flat 3) 

The outer wall of the service riser was constructed of chipboard panels and remained intact, although was 
heavily smoke stained and flaking in some areas. This was removed to inspect the inside of the void, 
which was smoke stained. Inside the void there were four unlagged pipe penetrations, one of which was 
fire stopped in concrete and the other fire stopped in mastic. There were two metal casements and two 
electrical bundles which were stopped in concrete. One further electrical bundle was stopped in concrete 
at the floor, but had no fire stopping visible at the ceiling; with a gap present of approximately 1 Omm. 
There were also eight electrical wire penetrations which were fire stopped in ceramic at the floor, with no 
fire stopping at the ceiling as they passed to the floor above through a hole of approximately 300mm x 
100mm. 

North Service Riser (Facing Flats 4 and 5) 

The outer face of the void, which comprised chipboard panels, was destroyed, exposing the void which 
had a concrete back wall and was heavily smoke stained. There were seven lagged pipes present in the 
void, three of which appeared to be fire stopped in concrete, while lagging obscured the view of fire 
stopping around the remaining four pipes. One pipe penetration which was separate from the group of 
seven pipes was fire stopped in the ceiling, however the material of stopping was undetermined due to 
smoke damage. Three electrical penetrations were located in the void. Two of these penetrations were 
not fire stopped at the ceiling as they penetrated through a hole of around 20mm, while the third electrical 
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penetration was stopped in the floor but had a 2mm gap present in the ceiling. One electrical bundle was 
present in the void, which appeared to be adequately fire stopped in concrete. 

Lift Doors 

Both lift doors were closed at the time of the inspection. There was no damage identified to the door; 
however they were both heavily smoke stained. 

Doors into Stairwell 

The door into the stairwell had a "fire door keep shut" sign attached and a toughened glass panel in 
place; although this was cracked. There was an operational closer present on the door and three smoke 
stained hinges were in place. The fit of the door into the frame was undetermined due to the presence of 
lighting cabling which ran through the area. The door was heavily smoke stained and the outer layer had 
begun to peel away. 

In the stairwell there was heavy smoke staining observed on the ceiling above the doorway spreading to 
the floors above and below. There was also heavy smoke staining present at the top of the stairwell 
walls; which was heavier around the doorway and lessened as it passed further into the stairwell. Water 
damage was also noted on the walls in the stairwell. 

Suspended Ceiling 

The suspended ceiling comprised plasterboard fixed to an aluminium frame which was used to cover the 
pipework leading into the flats. 

The suspended ceiling had burned away, leaving only the aluminium framework remaining outside Flat 1 
to 3 and 4 to 6. 

Refuse Chute 

The door to the refuse chute cupboard had a "fire door keep shut" sign attached a toughened glass panel 
insert, and was closed and unlocked at the time of inspection. The door had an operational door closer in 
place and was self-closing, with three intact hinges and a brush strip present on the frame. The outer leaf 
of the door was heavily smoke stained, with the outer layer peeling away and the exposed wood was 
observed to be cracking. There was little smoke staining observed inside the refuse chute cupboard 
therefore the door appeared to have adequately resisted the passage of smoke form the lift lobby area. 

The intake door to the refuse chute appeared to have no fire stopping, with gaps of around 2mm 
observed around the outer edge of the intake door. The refuse chute itself was not inspected as it was 
located behind the concrete wall. 

Paint and Surface Finishes 

There was a high degree of blistering observed on the walls both outside flats and next to the lift doors. 
There was some tiling remaining on the walls between Flats 2 and 3 and Flats 5 and 6. 

Gas Pipes 

There was a gas pipe located in the stairwell on this floor, which was boxed-in with plasterboard. The 
pipe penetrated through the floor and ceiling, and no fire stopping was observed. The gas pipe branched 
horizontally and penetrated into the lift lobby area, with no fire stopping present and a gap of 
approximately 15mm visible around the pipe. The pipe penetrated from the lift lobby into Flat 2 and was 
observed to be rusted, with no fire stopping present and a gap of approximately 2mm visible. 
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Grenfell Tower Fire Investigation 

Appendix P 

Common Parts 

Smoke Detection 

13th Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. No detectors 
remained, only the metalwork and wiring. 

Service Cupboard 

No doors remained to the service cupboard on this floor. The doors had burned away, with only a small 
amount of charred wood remaining at the bottom of the metal frame on both sides. 

The back wall of the service cupboard was constructed from concrete which was heavily smoke 
damaged. The front and side walls appeared to be constructed from plasterboard, with two layers in 
place. The left side inner wall had a hole of around 200mm in diameter, while the outer wall was 
destroyed. On the right side, the inner wall was intact but the outer wall was destroyed. 

The control unit had melted away leaving only the wiring visible. 

On the left side of the service cupboard there were three pipes penetrating the floor that appeared 
adequately fire stopped in concrete. Two of these pipes also penetrated the ceiling through holes of 
approximately 200mm in diameter; therefore there was no fire stopping although the pipes may have 
been fire stopped on the underside of the floor slab above however this was not visible. Five pipes 
penetrated the wall, however fire stopping was not visible due to smoke stained insulation. 

On the right side of the service cupboard there was one pipe and electrical penetration which penetrated 
through the floor where they were both adequately fire stopped and the ceiling where they penetrated 
through a hole of 200mm in diameter. There was no fire stopping visible here, although fire stopping may 
have been present at the underside of the floor slab above. There were five lagged pipes penetrating the 
right wall; however fire stopping was not visible due to insulation. 

South Service Riser (Facing Flat 3) 

The chipboard panels to the service riser had burned away exposing a heavily smoke stained void which 
had a concrete back wall. Two pipe penetrations were adequately stopped at both floor and ceiling level. 
Four electrical penetrations were located in the service riser, with only one of these penetrations 
observed to be fire stopped both at the floor and ceiling. The remaining three penetrations were not fire 
stopped at the ceiling, with two of the penetration having gaps of approximately 20mm visible, and 
stopping at the floor was obscured by debris. A further four electrical cables appeared to be fire stopped 
in ceramic at the floor, with no fire stopping visible at the ceiling. 

North Service Riser (Facing Flats 4 and 5) 

The chipboard panels to the service riser had burned away exposing a void with a concrete back wall 
which was heavily smoke stained. There were seven lagged pipes present in the void, with three of these 
appearing to be fire stopped in concrete. The fire stopping for the remaining pipes was not visible due to 
the lagging present. There was an unlagged pipe present which was fire stopped in concrete where 
visible. One electrical penetration was fire stopped in smoke stained mastic at the floor and ceiling. 
Another four electrical penetrations were observed to have no fire stopping present at the ceiling, with the 
stopping at floor level not visible due to debris in the area. A metal box was present in the void which had 
fallen to the floor, and panelling on the left side of the void had become detached revealing electrical 
cabling. 
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Lift Doors 

Both lift doors were closed and had heavy smoke staining present. The panelling around the left lift door 
was destroyed, and the panelling around the right door was peeling away. 

Doors into Stairwell 

No door remained from the lift lobby to the stairwell as it had burned away. 

The stairwell was heavily smoke stained and there was water damage present on the walls. The paint 
and surface finishes around the doorway on the walls and ceiling were observed to be flaking away. 

Suspended Ceiling 

The suspended ceiling was constructed from plasterboard on an aluminium frame to cover up the pipes 
entering the flats above the front doors. The plasterboard ceiling had burned away leaving only a sagging 
frame outside Flats 1 and 2 and Flat 6. There was no frame remaining outside Flats 3, 4 and 5. 

Refuse Chute 

The door to the refuse chute cupboard had a "fire door keep shut" sign in place which was fire damaged. 
There was a toughened glass insert panel which only had glazing remaining on the cupboard side, with 
the lobby side glazing destroyed. The outer layers of the door leaf were destroyed, and the frame was 
partially burned away. lt was not possible to determine if the door closer was operational or if the door 
had any seals in place, as the door was badly damaged and was stuck in position and could therefore not 
be opened. 

lt was not possible to conduct an inspection of the inside of the refuse chute cupboard as access to the 
cupboard could not be gained due to the damaged door. 

Paint and Surface Finishes 

No paint remained on the walls between Flats 1 and 3. Paint to the right hand side of the lift doors was 
flaking away as was the remaining paint on the wall between Flats 4 to 6. 

Gas Pipes 

There was a gas pipe located in the stairwell on this floor, which was boxed-in with plasterboard which 
was observed to be smoke stained upon removal. The pipe penetrated through the floor and ceiling, and 
no fire stopping was observed, with a gap of approximately 1 Omm observed between the pipe collar and 
the pipe. The gas pipe branched horizontally and penetrated into the lift lobby area. There was no fire 
stopping present around the pipe penetration from the stairwell to the lift lobby. The gas pipe penetrated 
from the lift lobby into Flat 2, with no fire stopping present and a gap of approximately 2mm observed 
around the pipe. 
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Grenfell Tower Fire Investigation 

Appendix Q 

Common Parts 

Smoke Detection 

14th Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. No detector 
remained, only the metalwork and wiring was present at the time of inspection. 

Service Cupboard 

There were no doors to the service riser remaining, as the doors had burned away leaving a small 
amount of charred frame in some parts. 

The back wall of the service cupboard was constructed in concrete which was heavily smoke stained. 
The front and side walls were constructed of what appeared to be plasterboard, with a hole of 1 OOmm in 
diameter located in the plasterboard on the left side, and three holes and a breakage of the plasterboard 
on the right side. 

The control unit was badly smoke and heat damaged with the cover observed to be melting inwards. 
Some smoke staining was observed on the insulation of the pipes within the service cupboard. 

On the left side of the service cupboard there were three pipes penetrating the floor that appeared 
adequately fire stopped in concrete. Two of these pipes also penetrated the ceiling through holes of 
approximately 200mm in diameter. Therefore, there was no fire stopping present, although the pipes may 
have been fire stopped on the underside of the floor slab above; however this was not visible. Five pipes 
penetrated the wall; however fire stopping was not visible due to smoke stained insulation. 

On the right side of the service cupboard there was one pipe and electrical penetration which penetrated 
through the floor where they were both adequately fire stopped and the ceiling where they penetrated 
through a hole of 200mm in diameter. There was no fire stopping visible here, although fire stopping may 
have been present at the underside of the floor slab above. There were five lagged pipes penetrating the 
right wall; however fire stopping was not visible due to insulation. 

South Service Riser (Facing Flat 3) 

The chipboard panels to the service riser had burned away exposing a heavily smoke stained void with a 
concrete back wall. There were three pipe penetrations located in the void which appeared to be 
adequately fire stopped in concrete. Five electrical penetrations appeared to be fire stopped in concrete 
at the floor; however only two of these penetrations were fire stopped at the ceiling. A further four 
electrical penetrations were stopped in ceramic at the floor but had no fire stopping present at the ceiling, 
passing through holes of approximately 20mm in diameter. 

North Service Riser (Facing Flats 4 and 5) 

The chipboard panels to the service riser had burned away exposing a heavily smoke stained void with a 
concrete back wall. There were seven lagged pipe penetrations present in the void, of which three were 
fire stopped in concrete at ceiling level, with the fire stopping of the remainder of the pipes not visible due 
to lagging. One unlagged pipe was stopped in concrete where visible. One pipe and electrical 
penetration were stopped in concrete at the floor; however only the pipe appeared to be stopped in 
concrete at the ceiling. Electrical cabling present on the far right of the void was not fire stopped at the 
ceiling, with a gap of around 20mm identified, while fire stopping at floor level was not visible. Another 
electrical penetration in the void was stopped in mastic at both the floor and ceiling. 
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Lift Doors 

Both the lift doors were closed and heavily smoke stained. 

Doors into Stairwell 

There was no door remaining from the lift lobby to the stairwell as it had burned away. 

The stairwell was heavily smoke stained, with the paint and surface finishes around the doorway and on 
the walls and ceiling observed to be flaking away. 

Suspended Ceiling 

The suspended ceiling was constructed from plasterboard on an aluminium frame to cover up the pipes 
entering the flats above the front doors. The plasterboard ceiling had burned away leaving only the 
framework outside Flat 6 and was partial between Flats 1 and 2. 

Refuse Chute 

The door to the refuse chute cupboard has a "fire door keep shut" sign in place and was unlocked and 
open. There was a door closer in place; however it was not possible to test if the closer was operational 
as the door was stuck open. Three hinges were identified on the door but were rusted and smoke 
stained. The toughened glass insert was missing on the lift lobby side of the door leaf, and the outer 
layers of the door leaf were observed to have been destroyed. 

it was not possible to gain access to the refuse chute cupboard due to debris present in the cupboard; 
however the inside of the cupboard did not appear to be heavily smoke stained. 

Paint and Surface Finishes 

The plasterboard surrounding the service riser had been mostly destroyed. Paint on the lift lobby walls 
was noted to be flaking; however no blistering was observed on this floor. 

Gas Pipes 

There was a gas pipe located in the stairwell on this floor, which was boxed-in with plasterboard which 
was observed to be smoke stained on both the outside and inside. The pipe penetrated through the floor 
and ceiling, with no fire stopping observed and a gap of approximately 1 Omm present between the collar 
and the pipe. The gas pipe branched horizontally and penetrated into the lift lobby area. There was no 
fire stopping present around the pipe penetration from the stairwell to the lift lobby, with a gap of 
approximately 15mm identified. The gas pipe penetrated from the lift lobby to Flat 2, where no fire 
stopping was observed and a gap of approximately 2mm identified around the pipe. 
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Grenfell Tower Fire Investigation 

Appendix R 

Common Parts 

Smoke detection 

15th Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. The detector 
was destroyed, with only metalwork and wiring remaining. 

Service Cupboard 

The double doors to the service cupboard had "fire door keep locked" and floor number signs in place. 
The doors were smoke stained, with the outer surface destroyed on the right door. There were three 
hinges observed to be in place on each door. On the inside of the doors there was smoke staining 
present around the hinges. There was a brush strip present on the edge of the doors. 

South Service Riser (Facing Flat 3) 

The panels covering the service riser were constructed of chipboard and were heavily smoke stained and 
had sustained fire damage in some areas. The concrete wall at the back of the service void was also 
smoke stained. Inside the void there were two unlagged pipes, one of which was stopped in concrete and 
the other stopped in mastic. There were two metal casement penetrations which were stopped in 
concrete and one electrical penetration stopped in concrete at the floor and mastic at the ceiling. There 
were two electrical bundle penetrations which were fire stopped in concrete. There were also four 
electrical wiring penetrations which were stopped in ceramic at the floor with no fire stopping at the ceiling 
as they pass to the floor above through a hole of approximately 300mm x 1 OOmm. 

North Service Riser (Facing Flats 4 and 5) 

The panels covering the service riser were constructed of chipboard and were heavily smoke stained and 
had sustained fire damage in some areas. The concrete back wall of the service riser was also smoke 
stained. Inside the void there were three lagged pipes for which the fire stopping was not visible due to 
lagging. There were also two unlagged pipes which were stopped in concrete. There were two metal 
casements which were stopped in concrete and two electrical penetrations; one of which was stopped in 
concrete and one stopped in mastic. 

Lift Doors 

Both lift doors were closed and heavily smoke stained. There was also some water damage visible on 
the doors. 

Doors into Stairwell 

The door into the stairwell was heavily smoke stained, with "fire door keep shut" and "dry riser" signs in 
place, and a panel of toughened glass in situ which was observed to have cracked. There were three 
hinges in place but rusted, an operational door closer in place and brush strips fitted around the door 
edges. lt was not possible to determine the fit of the door due to the presence of lighting cables in the 
area. 

The walls and ceiling in the stairwell were heavily smoke stained, as was the stairwell area on the floor 
above and below. Water damage was also present on the walls in the stairwell. 
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Grenfell Tower Fire Investigation 

Appendix S 

Common Parts 

Smoke Detection 

16th Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. The detector 
was destroyed, with only the metalwork and wiring for the detector remaining. 

Service Cupboard 

There were no doors to the service cupboard remaining on this floor as they had been destroyed by fire, 
with only a small portion of the charred frame still in place. 

The back wall of the service cupboard was constructed from concrete, with the front and side walls 
constructed from what appeared to be plasterboard. The front layer of plasterboard was observed to be 
smoke stained and damaged. Both the left and right walls of plasterboard were observed to be cracked, 
while the right wall had some sections of plasterboard missing. The front inner layer of plasterboard was 
still intact. There was smoke staining observed on the inside of the service cupboard, particularly on the 
ceiling, back wall and at the top of the front and side walls. 

The control unit inside the service cupboard had sustained heat and smoke damage, with the outside 
edges warped and the cover melting inwards on itself. 

On the left side of the service cupboard there were three pipes penetrating the floor; however insulation 
around these pipes obscured the view of fire stopping. Two of these pipes also penetrated the ceiling 
through holes of approximately 200mm in diameter; therefore there was no fire stopping although the 
pipes may have been fire stopped on the underside of the floor slab above; however this was not visible. 
Five pipes penetrated the wall; however fire stopping was not visible due to insulation around the pipes. 

On the right side of the service cupboard there was one pipe and electrical penetration which penetrated 
through the floor where they were both adequately fire stopped, and the ceiling where they penetrated 
through a hole of 200mm in diameter. There were two further electrical bundles which also penetrated 
through this hole in the ceiling. There was no fire stopping visible here, although fire stopping may have 
been present at the underside of the floor slab above. There were five lagged pipes penetrating the right 
wall; however fire stopping was not visible due to insulation around the pipes. 

South Service Riser (Facing Flat 3) 

The chipboard panels which covered the service riser had been destroyed by fire, exposing a heavily 
smoke stained void with a concrete back wall. There were three compartments separated by brick walls. 
One pipe penetration was adequately fire stopped in the ceiling concrete; however fire stopping at the 
floor was not visible due to the debris in the area. One electrical penetration was adequately stopped in 
concrete at the floor and appeared to have been fire stopped in mastic at the top but a gap of 
approximately Smm could be seen between the wiring and the concrete ceiling. Two electrical 
penetrations had no fire stopping visible at the floor, and only one penetration which was encased in 
metal, was adequately fire stopped in the ceiling concrete, while the other penetration had a gap of 
approximately 20mm visible. One electrical bundle was fire stopped in concrete at the top but with a 
Smm gap, while the bottom fire stopping was not visible. One electrical bundle penetration was fire 
stopped in a mastic type material. Four electrical cable penetrations that protruded from a box were 
adequately fire stopped in ceramic at the floor but had no fire stopping at ceiling level and penetrated 
through a hole of approximately 200mm x 1 OOmm. Two unlagged pipe penetrations were adequately fire 
stopped in concrete at both the floor and ceiling. 
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North Service Riser (Facing Flats 4 and 5) 

The chipboard panels cover the riser were smoke stained on both sides. The concrete back wall of the 
void was also smoke stained. Inside the void there were seven lagged pipe penetrations, with fire 
stopping not visible due to the lagging. One unlagged pipe penetrated the ceiling only, where it was 
stopped in concrete. One electrical penetration was fire stopped in mastic. Three electrical bundles were 
present, with two bundles stopped in concrete and one bundle located in a gap of approximately 1 OOmm 
in the concrete ceiling. One metal casement was stopped in concrete. 

Lift Doors 

Both the lift doors were closed and heavily smoke stained. On the left door, the vertical metal panels 
appeared to be warped as neither side was flush with the surrounding concrete panel. There was a gap 
of approximately 1 Omm observed at the top of the left door between the door and surrounding wall, while 
the door was flush with the wall at the bottom. On the right door, the left side metal panel was flush with 
the concrete but the right panel was only flush at the bottom and appeared to be warped at the top with a 
gap of approximately 15mm visible. 

Doors into Stairwell 

There was no door remaining from the lift lobby to the stairwell as it had been destroyed by fire. 

All the walls and ceiling in the stairwell were heavily smoke stained leading to the floors above and below. 
There was also some water damage present on the walls. 

Suspended Ceiling 

The suspended ceiling in the lift lobby was constructed from plasterboard on an aluminium frame to cover 
the pipes entering the flats above front doorways. 

There were only parts of the suspended ceiling remaining which was sagging, between Flats 1 and 2 and 
outside Flat 5. The aluminium framework was remaining between Flat 4 and 5 and outside Flat 6. 

Refuse Chute 

The door to the refuse chute cupboard was unlocked with a "fire door keep shut" sign in place. A 
toughened glass panel was in situ in the door leaf and was present on the cupboard side of the door, but 
destroyed on the lift lobby side of the door leaf. Three hinges were in situ but were rusted, and a brush 
seal was in place on the door frame. An operational door closer was fitted, and the door was found to 
self-close. The lift lobby side of the door leaf was heavily smoke stained, with the outer layer of wood on 
the leaf having burned away, with cracking visible to the remainder. There was some light smoke staining 
present inside the refuse chute cupboard; therefore the door appeared to have adequately resisted the 
passage of smoke from the lift lobby into the refuse chute cupboard. 

Inside the refuse chute cupboard, the walls were observed to be lightly smoke stained at the top and right 
side. The ceiling also appeared to be slight smoke stained, with some water marks present. The intake 
door to the refuse chute was fire stopped in concrete, with some gaps of approximately 2mm visible 
between the intake door and the surrounding concrete. The refuse chute itself could not be inspected as 
it was located behind a concrete wall. 

Paint and Surface Finishes 

The surface finishes were destroyed on this floor with the remaining paintwork flaking away. No blistering 
was identified on this floor. 
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Grenfell Tower Fire Investigation 

Appendix T 

Common Parts 

Smoke Detection 

17th Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. There was 
no detector remaining, only the metalwork and wiring which was smoke stained. 

Service Cupboard 

There were double doors in place to the service cupboard which were unlocked, with a "fire door keep 
locked" and floor number sign attached. There was a brush strip in place on the inside edge of the doors; 
however no door closer was identified. There was smoke staining on the lift lobby side of the doors, with 
the outer layer of the leaf peeled away. Light smoke staining was observed on the inside door leaf 
around the hinges. 

The back wall of the service cupboard was constructed from concrete, with the front and side walls 
constructed from plasterboard. The back wall was smoke stained; however there was no smoke staining 
present on the front and side walls. 

The control unit was in good condition with no smoke staining apparent, only some water marks present. 

On the left side of the service cupboard there were three pipes penetrating the floor but the insulation 
obscured the view of the fire stopping. Two of these pipes also penetrated the ceiling through holes of 
approximately 200mm in diameter; therefore there was no fire stopping although the pipes may have 
been fire stopped on the underside of the floor slab above. However this was not visible. Five pipes 
penetrated the wall; however the fire stopping was not visible due to smoke stained insulation. 

On the right side of the service cupboard there was one pipe with electrical cabling around the base, and 
three electrical penetrations which penetrated through the floor where they were adequately fire stopped 
in concrete; and through the ceiling where they penetrated through a hole of 200mm in diameter. There 
was no fire stopping visible here, although fire stopping may have been present at the underside of the 
floor slab above. There were five lagged pipes penetrating the right wall; however the fire stopping was 
not visible due to the insulation present. 

South Service Riser (Facing Flat 3) 

Two outer chipboard panels on the left side of the riser remained and were heavily smoke stained. The 
other chipboard panels were destroyed, exposing a smoke stained void with a concrete back wall and 
three partitions separated by bricks. Four electrical penetrations were visible which appeared fire 
stopped in ceramic at the floor level but no fire stopping was apparent in the ceiling. Four electrical 
bundles, three of which were encased in metal and were fire stopped in concrete and one which had no 
fire stopping visible, went through a hole of approximately 20mm in diameter. 

North Service Riser (Facing Flats 4 and 5) 

The outer chipboard panels on the left and right sides of the service riser were in place and smoke 
stained, with the outer layer peeling off in places. The panels were removed to inspect the void. The 
concrete back wall of the void was heavily smoke stained. Inside the void there were seven lagged pipes, 
three of these pipes were stopped in concrete while fire stopping on the remainder was not visible due to 
lagging. One unlagged pipe was stopped in concrete. Three electrical bundles were stopped in concrete 
and one electrical penetration was stopped in mastic. 
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Lift Doors 

Both the lift doors were closed and heavily smoke stained but no further damage was observed. 

Doors into Stairwell 

The door into the stairwell had a "fire door keep shut" sign in place, and a toughened glass panel in situ. 
Three hinges were in places but rusted; a brush strip was present on the hinge edge of the door and an 
operational door closer was in place. The adequacy of the fit of the door was undetermined due to the 
cabling for lighting in the area. The door was heavily smoke stained on the lift lobby side, with slight 
smoke staining on the stairwell side. 

All the walls and the ceiling in the stairwell were heavily smoke damaged leading to the floors above and 
below. There was also some water damage present which came from the ceiling and went down the 
walls. 

Suspended Ceiling 

The suspended ceiling was constructed from plasterboard on an aluminium frame to cover the pipes 
entering the flats above the front doorways. 

Partial plasterboard remained between Flats 1-3 but showed some signs of smoke staining and flaking. 
The remaining plasterboard between Flats 5 and 6 was smoke stained. Aluminium framework remained 
in all places excluding sections outside each flat which had been removed for intrusive works. The 
aluminium was smoke stained in places, but showed no signs or warping. 

Refuse Chute 

The door to the refuse chute cupboard was unlocked and had a "fire door keep shut" sign and a 
toughened glass panel in place. There were brush strips present on the frame, and the hinges were 
intact although rusted. The door closer was in place, but the door was not self-closing. There was heavy 
smoke staining on the lift lobby side of the door leaf, but no smoke staining on the cupboard side of the 
door leaf; therefore the door appeared to have adequately resisted the passage of smoke from the lift 
lobby into the refuse chute cupboard. 

The inside of the refuse chute cupboard was in good condition and free from smoke staining. The intake 
door to the refuse chute appeared to have been fire stopped in mastic but only a small amount remained, 
with the intake door observed to be coming away from the wall on the left side, leaving a gap of 
approximately 1 Omm between the door and the concrete. The refuse chute itself was not inspected as 
this was located behind a concrete wall. 

Paint and Surface Finishes 

All the surface finishes in the lift lobby area were heavily smoke stained. Blistering was observed on all 
the painted surfaces between Flats 4-6, on the walls by the lift doors and on the walls between Flats 1-3. 

Gas Pipes 

There was a gas pipe located in the stairwell on this floor, which was boxed-in with plasterboard. The 
plasterboard was observed to be smoke stained on both the outside and inside upon removal. The gas 
pipe penetrated through the floor and ceiling, with no fire stopping was observed and gaps of 
approximately 1 Omm visible between the pipe and the collar. The gas pipe branched off horizontally and 
penetrated the stairwell into the lift lobby area. There was no fire stopping visible for this penetration, with 
a gap of approximately 20mm visible around the pipe. The gas pipe penetrated from the lift lobby into 
Flat 2, where the pipe was observed to be rusted with no fire stopping present, and a gap of 
approximately 2mm visible around the pipe. 
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Grenfell Tower Fire Investigation 

Appendix U 

Common Parts 

Smoke Detection 

18th Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. There was 
no detector remaining, only metalwork and wiring which was smoke stained and warping away from the 
ceiling. 

Service Cupboard 

There were no doors remaining to the service cupboard, as they had been burned away. 

The back wall of the service cupboard was constructed in concrete, with the front and side walls 
constructed in plasterboard. The back wall was smoke stained, with smoke staining also present around 
the doorway and pipe penetrations in the walls. The control unit was partially smoke stained, and the 
plastic was warped due to heat damage, with the cover melting in on itself. There were two small holes in 
the plasterboard above the control unit. 

On the left side of the service cupboard there were three pipes penetrating the floor; however the fire 
stopping could not be assessed due to the presence of insulation. Two of these pipes also penetrated 
the ceiling through holes of approximately 200mm in diameter; therefore there was no fire stopping 
although the pipes may have been fire stopped on the underside of the floor slab above but this was not 
visible. Five lagged pipes penetrated the wall; however fire stopping was not visible due to insulation. 

On the right side of the service cupboard there were two lagged pipe penetrations, one which had 
electrical wiring wrapped around its base; and one electrical penetration which all penetrated through the 
floor where they were adequately fire stopped. Both pipes and the electrical bundle also penetrated 
through the ceiling, where they penetrated through a hole of 200mm in diameter. There was no fire 
stopping visible here, although fire stopping may have been present at the underside of the floor slab 
above. There were five lagged pipes penetrating the right wall; however fire stopping was not visible due 
to insulation, but smoke staining was visible around the pipes. 

South Service Riser (Facing Flat 3) 

The outer chipboard panels to the service riser were destroyed, exposing a smoke stained void with a 
concrete back wall. Three unlagged pipes were present in the void and appeared to be fire stopped in 
concrete. One electrical penetration was fire stopped in mastic, and one electrical penetration was 
encased in metal and adequately fire stopped in concrete. There were two electrical bundles in the void, 
one was stopped in concrete, while the other penetrated through a hole of approximately 20mm with no 
fire stopping present. Four electrical cables also penetrated into the floor above where there was no fire 
stopping; and below, where they appeared to be fire stopped in ceramic. 

North Service Riser (Facing Flats 4 and 5) 

The outer chipboard panels to the service riser were destroyed, exposing a smoke stained void with a 
concrete back wall. One electrical penetration appeared to be fire stopped in mastic at the top and 
bottom. There was one unlagged pipe penetration through the ceiling which appeared to be fire stopped 
in concrete. Seven lagged pipe penetrations were present in the void, with four pipes appearing to be fire 
stopped in concrete; and fire stopping for the remaining pipes not visible due to lagging. Two electrical 
bundle penetrations were fire stopped in concrete at ceiling level but fire stopping was not visible in the 
floor due to the debris in the area. 
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Lift Doors 

Both the doors were closed with heavy smoke staining present. Around the left door, the metal panel 
surround on the left had warped away from the concrete outer panel, protruding approximately 15mm 
instead of being flush, and exposing a wall of concrete beading. The concrete around the metal panel on 
the right side had started to crack. Around the right door, the metal panel was also warped away from the 
outer concrete panel, leaving a gap of approximately 1 Omm at the top, while it remained flush at the 
bottom. 

Doors into Stairwell 

The door into the stairwell from the lift lobby was destroyed. An overhead closer which was found in Flat 
1 on the floor appeared to be from this door. 

In the stairwell area, all the walls and the ceiling were smoke damaged. There was also some water 
damage from the ceiling passing down the walls. The wall on the right of the doorway was slightly less 
smoke damaged than other areas. 

Suspended Ceiling 

The suspended ceiling was a plasterboard construction fitted to an aluminium framework to cover the 
water pipes which entered the flats above front doorways. 

On this floor there was no plasterboard remaining. Some aluminium framework remained outside Flat 5 
and Flat 6, but this was warped. The framework between Flats 1-3 was also warped and some had fallen 
away from the ceiling. 

Refuse Chute 

There was very little smoke staining on the ceiling above the cupboard doorway or on the walls in this 
area. 

The door to the refuse chute cupboard had a rusted "fire door keep shut" sign in place, three rusted 
hinges, a brush strip on the door frame and a door closer fitted. lt was not possible to determine if the 
door closer was operational as the door was jammed closed. The lift lobby side of the door leaf was 
smoke stained, with the outer layer burned away. There was no smoke staining evident on the hinge 
edge of the door showing that the door was closed at the time of the fire. lt appeared that the door had 
adequately resisted the passage of smoke from the lift lobby to the refuse chute cupboard. 

Due to debris piled in this area, the refuse chute could not be inspected. 

Paint and Surface Finishes 

There was no blistering present on the walls or ceiling on this floor; however the paintwork was severely 
damaged. There was no paint remaining between Flats 4 and 5 and paintwork was flaking on the walls 
between Flats 1 and 3, 5 and 6, and on the wall by the lifts. 

Gas Pipes 

There was a gas pipe located in the stairwell on this floor, which was boxed-in with plasterboard. The 
plasterboard was observed to be smoke stained on the inside upon removal. The pipe penetrated through 
the floor and ceiling, and no fire stopping was observed. The gas pipe did not penetrate from the stairwell 
into the lift lobby on this floor. 
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Grenfell Tower Fire Investigation 

Appendix V 

Common Parts 

Smoke Detection 

19th Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. There was 
no detector remaining, with only the metalwork and wiring in place at the time of the inspection. 

Service Cupboard 

No doors to the service cupboard remained, as they had been destroyed by the fire. 

The back wall of the service cupboard was constructed in concrete, with the front and side walls 
constructed in plasterboard. The back wall was smoke stained, with smoke staining also present around 
the doorway, above the smoke control unit, and around the pipe penetrations in the walls. The control 
unit had a small amount of smoke staining present, and the plastic cover was warped. 

On the left side of the service cupboard, five lagged pipes penetrated into the wall and all appeared to be 
adequately fire stopped. Two larger diameter pipes penetrated the floor and were adequately stopped in 
concrete. 

On the right side of the service cupboard, five lagged pipes penetrated the wall and all appeared to be fire 
stopped. Two larger diameter pipes penetrating into the floor were also adequately fire stopped. There 
was a small amount of staining on all the pipes, but no visible damage was seen to the fire stopping. 

South Service Riser (Facing Flat 3) 

The outer chipboard panels to the service rise were destroyed by fire, exposing a heavily smoke stained 
void with a concrete back wall. One unlagged pipe and electrical penetration appeared to be adequately 
fire stopped. Two electrical penetrations were adequately fire stopped in the floor but not at ceiling level, 
where gaps were left around the penetrations of approximately 1 Omm. 

North Service Riser (Facing Flats 4 and 5) 

The outer chipboard panels to the service riser were destroyed by fire, exposing a heavily smoke stained 
void with a concrete back wall. One electrical penetration was adequately fire stopped in the floor but had 
an approximate gap of 1 Omm in the ceiling penetration. Seven lagged pipe penetrations were all 
adequately fire stopped in the ceiling but the view to the floor penetrations was obscured by the 
insulation. Smaller pipes appeared to be adequately fire stopped through the floor. Two electrical 
bundles were adequately fire stopped through the floor, and the right bundle was adequately stopped 
through the ceiling; however the left bundle had an approximate 20mm gap around the penetration. 

Lift Doors 

Both the lift doors were closed and heavily smoke stained. The left door was observed to have the metal 
panel on both sides warping away from the top of the concrete, exposing the wall, although it remained 
flush at the bottom. The concrete was observed to be cracked on the left side with approximately 15mm 
extrusion of the metal panels noted at the top. The same degree of warping of metal panels from the 
concrete was observed on the right door panel. 
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Grenfell Tower Fire Investigation 

Appendix W 20th Floor Surveys 

Common Parts 

Smoke Detection 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. There was 
no detector remaining, with only metalwork which was detached from the ceiling and observed to be 
hanging down from the penetration in the wall of the service riser remaining. The electrical wiring was 
also observed to be exposed. 

Service Cupboard 

There were no doors remaining to the service riser as they had been destroyed by fire. The door frame 
was also partially burned away, with only the top left hinge observed to remain. 

The back wall of the service riser was constructed in concrete and was smoke stained, and the front and 
side walls were constructed in what appeared to be plasterboard. The outside front wall was smoke 
stained and the plasterboard was missing in places, with the left side of the outer wall also missing. The 
inside front and sides of the service cupboard were undamaged, with only slight smoke staining observed 
on the front inside wall above the doorway. 

The control unit within the service cupboard had a small amount of smoke damage present, and the 
plastic cover had started to warp. 

On the left side of the service cupboard there were three pipes penetrating the floor that appeared 
adequately fire stopped in concrete. Two of these pipes also penetrated the ceiling through holes of 
approximately 200mm in diameter; therefore there was no fire stopping although the pipes may have 
been fire stopped on the underside of the floor slab above however this was not visible. Five pipes 
penetrated the wall; however fire stopping was not visible due to smoke stained insulation. 

On the right side of the service cupboard there were two lagged pipes and four electrical bundles 
penetrating through the floor where they were all adequately fire stopped; and the ceiling where they 
penetrated through a hole of 300mm in diameter. There was no fire stopping visible here, although fire 
stopping may have been present at the underside of the floor slab above. There were five lagged pipes 
penetrating the right wall; however the fire stopping was not visible due to insulation. Smoke staining was 
observed around the pipes. 

South Service Riser (Facing Flat 3) 

The outer chipboard panels to the service riser were destroyed by fire, exposing a heavily smoke stained 
void and concrete back wall. There were three pipes in the void which were all fire stopped in concrete at 
the floor and ceiling. There was one electrical penetration which was fire stopped in a smoke stained 
material, and a metal casement which was fire stopped in concrete. Two electrical bundles in the void 
has no fire stopping present, with visible gaps of approximately Smm to 1 Omm. Four electrical 
penetrations on the void appeared to be fire stopped in ceramic at the floor; however they penetrated to 
the floor above so fire stopping was not visible at the top. 

North Service Riser (Facing Flats 4 and 5) 

The outer chipboard panels to the service riser were destroyed by fire, exposing a smoke stained void 
and concrete back wall. 
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Seven lagged pipes were present in the void, five of which were adequately stopped in concrete at the 
floor and ceiling level. The fire stopping of the remaining two pipes was not visible due to the lagging. 
One electrical wire, one electrical bundle, and one metal casement appeared to be adequately fire 
stopped in concrete. One electrical wiring was fire stopped in mastic at floor level, but no fire stopping 
was seen at ceiling level, with a gap of approximately Smm observed between the wire and concrete. 

Lift Doors 

Both the lift doors were closed and heavily smoke stained. The left door was observed to have both of 
the left and right vertical panel trims around the door displaced, leaving a gap of approximately 1 Omm 
visible. The right door was observed to have both the left and right panel trims around the door displaced 
from the wall, leaving a visible gap of approximately 20mm. 

Doors into Stairwell 

There was no door remaining from the lift lobby into the stairwell as this had been destroyed by fire. 

In the stairwell area, the ceilings and all walls were observed to be heavily smoke damaged on this floor 
and leading to the floors above and below. There were no visible signs of fire or heat damage within the 
stairwell. 

Suspended Ceiling 

The suspended ceiling was of plasterboard construction fitted to an aluminium framework which covered 
the service pipes passing into the flat above the doorways. 

The plasterboard remaining between Flats 1 and 2 and 2 and 3 was smoke stained. The aluminium 
framework which remained between Flats 1 and 2, 2 and 3 and the outside of Flat 6 was also smoke 
stained. 

Refuse Chute 

The door to the refuse chute cupboard was unlocked and had a fire damaged "fire door keep shut" sign in 
place. There was a toughened glass panel in place, three hinges, a brush strip on the door frame, and a 
door closer fitted. lt was not possible to determine if the door closer was operational due to debris sacks 
which were blocking the door. The outer surface of the door leaf on the lift lobby side had peeled away, 
and the exposed wood was badly smoke stained and cracked. There was no smoke staining present 
around the hinge edge of the door, which suggested that the door was closed at the time of the fire. lt 
appeared that the door had adequately resisted the passage of smoke from the lift lobby into the refuse 
chute cupboard. Inside the refuse chute cupboard was undamaged and free from smoke staining. lt was 
not possible to view the intake door of the refuse chute due to debris sacks piled in this area. 

Paint and Surface Finishes 

Blistering was observed on the walls in the lift lobby around Flats 1 and 2, and near to Flat 3. All the 
other painted surfaces in the lift lobby were smoke stained, and the paint was observed to be cracking 
and flaking away. There were no tiles remaining in the lift lobby on this floor. 

Gas Pipes 

There was a gas pipe located on the stairwell on this floor, which was boxed-in with plasterboard. The 
plasterboard was observed to be smoke stained on the inside upon removal. The pipe penetrated 
through the floor and ceiling, and no fire stopping was observed. The gas pipe did not penetrate from the 
stairwell to the lift lobby on this floor. 
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Grenfell Tower Fire Investigation 

Appendix X 

Common Parts 

Smoke Detection 

21 st Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. No smoke 
detector remained, only rusted metalwork and wiring remained and was detached from the ceiling. 

Service Cupboard 

There were no doors remaining to the service cupboard as they were destroyed by fire. 

The back wall of the service riser was constructed in concrete and was smoke stained, and the front and 
side walls were constructed of plasterboard. The outside front wall was destroyed, exposing the 
cupboard. The side walls were smoke stained at the top and around the doorway on the inside. There 
was a small hole on the front wall in the bottom right hand corner and also holes on the right side wall 
behind the control unit. 

The control unit within the service riser was observed to be melted and warped and the wiring was 
exposed. 

On the left side of the cupboard there were two lagged pipes penetrating the floor however fire stopping 
was obscured by debris in the area. These two pipes also penetrated the ceiling through holes of 
approximately 300mm in diameter; therefore there was no fire stopping although the pipes may have 
been fire stopped on the underside of the floor slab above. Five lagged pipes penetrated the wall, 
however fire stopping was not visible due to insulation .. 

On the right side of the cupboard there were two lagged pipes and four electrical penetrations in the floor 
which were stopped in concrete. The two pipes and four electrical penetrations passed through holes of 
approximately 300 in diameter to the floor above. There was no fire stopping present, however this may 
have been present on the underside of the floor slab above. Five lagged pipes penetrated the wall, 
however stopping was not visible due to insulation. 

South Service Riser (Facing Flat 3) 

The outer chipboard panels to the service riser were destroyed by fire, exposing a heavily smoke stained 
void and concrete back wall. Inside the void there were one unlagged pipe and one metal casement 
which were fire stopped in concrete. One electrical wiring was fire stopped in mastic. There were two 
electrical bundles but only one was fire stopped in mastic and the other had a gap of approximately 
20mm between the wires and the concrete. Four electrical bundles appeared adequately fire stopped in 
ceramic at the bottom but as these penetrated to the floor above, the fire stopping at the top was unable 
to be viewed. 

North Service Riser (Facing Flats 4 and 5) 

The outer chipboard panels to the service riser were destroyed by fire, exposing a heavily smoke stained 
void and concrete back wall. Inside the void there were seven lagged pipes which were all stopped in 
concrete at ceiling level, however stopping at floor level was obscured by insulation. One metal 
casement was fire stopped in concrete and one electrical bundle was fire stopped in concrete at the top; 
the bottom was not visible. 
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Lift Doors 

Both the lift doors were closed and smoke stained. On the left and right hand doors, the vertical lift door 
panel surrounds were displaced from the wall leaving a gap of approximately 1 Omm. 

Doors into Stairwell 

There was no door remaining from the lift lobby into the stairwell as this had been destroyed by fire. 

In the stairwell area, all ceilings and walls were heavily smoke damaged on this floor and leading to the 
floors above and below. There were no visible signs of fire or heat damage. 

Suspended Ceiling 

The suspended ceiling was a plasterboard construction fitted to an aluminium framework to cover the 
service pipes into the flats above the doorways. 

No plasterboard remained on this floor. The aluminium framework remained outside Flat 1 and between 
Flats 2 and 3 and Flats 5 and 6. 

Refuse Chute 

Access to the refuse area was not possible as metalwork was trapped in the door and the door could not 
be fully opened. Inside, the area did not appear to be smoke stained. 

The door to the refuse area was unlocked and had a "fire door keep shut" sign attached but it was fire 
damaged. The toughened glass insert was still in situ and there was also an operational door closer. The 
paintwork on the lobby side had peeled away and the wood was heavily smoke stained and fire damaged. 
The door frame had a part missing from the top left hand corner. lt appeared that the door had resisted 
the passage of smoke from the lobby into the refuse area. 

Paint and Surface Finishes 

There was no tiling remaining on this floor and all the paintwork had either burned away or was cracked 
and flaked off. No blistering was identified. 

Gas Pipes 

There was a gas pipe located in the stairwell on this floor, which was boxed-in with plasterboard. The 
pipe penetrated through the floor and ceiling, and no fire stopping was observed. The gas pipe branched 
horizontally and penetrated into the lift lobby area, with no fire stopping present and a gap of 
approximately 1 Omm visible around the pipe. The pipe penetrated from the lift lobby into Flat 2 and was 
observed to be smoke stained and rusted, with no fire stopping present and a gap of approximately Smm 
visible. 
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Grenfell Tower Fire Investigation 

Appendix Y 

Common Parts 

Smoke Detection 

22nd Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. No detector 
remained, only smoke stained metalwork and wiring remained and was detached from the ceiling and 
hung down from the penetration in the service riser wall. 

Service Cupboard 

There were no doors remaining to the service cupboard as they had been destroyed by fire. There were 
three hinges remaining on the left hand side and two hinges remaining on the right hand side. 

The back wall of the service cupboard was constructed in concrete and the front and side walls 
constructed in what appeared to be plasterboard. Inside there was slight smoke staining above the door 
and holes of approximately 1 OOmm in diameter in the front walls on both sides of the door. The outer 
front plasterboard wall was missing and the back concrete wall was smoke stained. 

The smoke control unit within the service cupboard was slightly smoke stained and the plastic cover had 
melted and was warped out of shape. 

On the left hand side of the service cupboard there were three lagged pipes penetrating the floor which 
were stopped in concrete. Two of these pipes also penetrated the ceiling through holes of approximately 
300mm in diameter. There was no fire stopping visible here, although fire stopping may have been 
present at the underside of the floor slab above. Five lagged pipes penetrated the wall but the visibility to 
the fire stopping was obscured by the insulation. 

On the right hand side two lagged pipes and four electricals penetrated the floor where they were all 
stopped in concrete. The two pipes and four electricals also passed through a hole of approximately 
300mm in dimeter to the floor above. There was no fire stopping visible, although fire sotpping may have 
been present on the underside of the floor slab above. Five lagged pipes penetrated the wall but the view 
of the fire stopping was obscured by the insulation. 

South Service Riser (Facing Flat 3) 

The outer chipboard panels to the service riser were destroyed by fire, exposing a heavily smoke stained 
void. There were three pipes in the void which were stopped in concrete. One electrical wiring was fire 
stopped in mastic. Two electrical bundles had no fire stopping at the ceiling level and had gaps of 
approximately Smm to 1 Omm; the fire stopping at the floor was unable to be viewed. Four electrical 
bundles appeared to be adequately fire stopped in ceramic at the bottom and two unlagged pipes 
appeared to be adequately fire stopped in concrete at both floor and ceiling level. 

North Service Riser (Facing Flats 4 and 5) 

The outer chipboard panels to the service riser were destroyed by fire, exposing a heavily smoke stained 
void. There were seven lagged pipes in the void which were all stopped in concrete at ceiling level, but 
fire stopping at floor level was obscured by the insulation. One electrical wiring was fire stopped in mastic 
with a slight gap of approximately Smm at the top. One unlagged pipe appeared to be adequately fire 
stopped in concrete. One metal casement was fire stopped in concrete and one electrical bundle was not 
fire stopped at the top, and the bottom penetration was not visible. One electrical wiring was fire stopped 
in concrete but had an approximately 1 Omm hole at the top. 
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Lift Doors 

Both the doors were closed and smoke stained. On both doors the vertical lift door panel surrounds were 
displaced from the wall leaving a gap of approximately 1 Omm on the inner panels and approximately 
25mm on the outer panels. 

Doors into Stairwell 

There was no door remaining from the lift lobby into the stairwell as this had been destroyed by fire. 

In the stairwell area, all the ceilings and walls were heavily smoke damaged on this floor and leading to 
the floors above and below. There were no visible signs of fire or heat damage. 

Suspended Ceiling 

The suspended ceiling was a plasterboard construction fitted to an aluminium framework to cover the 
service pipes into the flats above doorways. 

No plasterboard remained on this floor. The aluminium framework outside Flat 6 and between Flats 1-2 
and 2-3 remained but had rusted. 

Refuse Chute 

Inside the refuse chute area there appeared to only be slight smoke staining around the light fitting. The 
intake door to the refuse chute was fire stopped in concrete and the chute was behind a concrete wall. 

The door to the refuse area was unlocked and had a "fire door keep shut" sign attached but it was fire 
damaged. There was a toughened glass insert in situ, a brush strip on the door frame and an operational 
door closer. The paintwork on the lobby side no longer remained and the wood on the door and the door 
frame was charred with the top left of the door frame missing. lt appeared that the door had resisted the 
passage of smoke from the lobby into the refuse area. 

Paint and Surface Finishes 

No tiling remained on this floor and all the paintwork was smoke stained, cracked and flaking off. No 
blistering was identified. 

Gas Pipes 

There was a gas pipe located in the stairwell on this floor, which was boxed-in with plasterboard. The 
plasterboard was observed to be smoke stained on the inside upon removal. The pipe penetrated through 
the floor and ceiling, and no fire stopping was observed. The gas pipe did not penetrate from the stairwell 
into the lift lobby on this floor. 
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Grenfell Tower Fire Investigation 

AppendixZ 

Common Parts 

Smoke Detection 

23rd Floor Surveys 

Report Number: P109378-1000 

Issue: 2 

One smoke detector was located in the centre of the lobby ceiling across from the lift doors. No detector 
remained, only rusted metalwork and wiring remained which was detached from the ceiling and hung 
down from a penetration in the service cupboard wall. 

Service Cupboard 

There were no doors remaining to the service riser as they had been destroyed by fire. 

The back wall of the service cupboard was constructed of concrete and was smoke stained, and the front 
and side walls were formed of plasterboard partitions with a metal studwork frame. The plasterboard 
partition walls were severely damaged by fire with some of the outer layer of plasterboard having fallen 
away from the metal frame and also further fire damage to the internal layer. There was smoke staining 
above the door opening and at the tops of the side partition walls. 

The control unit within the service cupboard had no cover remaining and the internal wiring was exposed. 
The unit was smoke damaged and had melted, with the edges distorted. 

On the left hand side of the service cupboard there were three lagged pipes in the floor which were 
stopped in concrete. Five lagged pipes penetrated the wall, with fire stopping appearing to be adequate. 
There were no penetrations in the ceiling. 

On the right hand side of the service cupboard there were two lagged pipes and four electrical 
penetrations adequately fire stopped in the floor. The two lagged pipes passed through the back wall of 
the cupboard and were stopped in concrete. Five lagged pipes penetrated the side wall and appeared to 
be adequately fire stopped. 

South Service Riser (Facing Flat 3) 

The outer chipboard panels to the service riser were destroyed by fire, exposing a heavily smoke stained 
void and concrete back wall. One metal pipe which was assumed to be a gas pipe penetrated the floor 
and was stopped in concrete with a gap of approximately 20mm around the edge of the pipe. There was 
one electrical cable which was embedded in concrete at floor level. One metal conduit was stopped in 
concrete at the floor. Two electrical bundles penetrated the floor with no fire stopping visible. The 
electrical penetrations all passed through a rectangular hole in the ceiling with approximate dimensions of 
1 OOmm x 200mm. There was no fire stopping in this hole. 

North Service Riser (Facing Flats 4 and 5) 

The outer chipboard panels to the service riser were destroyed by fire, exposing a heavily smoke stained 
void. There were seven lagged pipes with some of the lagging missing. Two of the pipes were stopped 
in concrete at ceiling level and two of the pipes were not fire stopped at ceiling level, gaps of 
approximately 15mm and 25mm respectively. The lagging around the remaining pipes obstructed the 
view of fire stopping. One electrical cable was present and fire stopped in mastic. 
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Lift Doors 

Both the lift doors were closed and were fire damaged. The door frames had been displaced from the 
door openings at the top, leaving gaps of approximately 20mm on the left side of the left door and left side 
of right hand door and approximately 1 Omm at the side. 

Doors into Stairwell 

There was no door remaining from the lift lobby into the stairwell as this had been destroyed by fire. 

In the stairwell area, the walls were heavily smoke stained. The wall to the left of the doorway was less 
smoke stained. 

Suspended Ceiling 

The aluminium framework for the suspended ceiling remained but had fallen from the ceiling and was 
hanging down the wall between Flat 2 and 3. No plasterboard remained and the pipework above was fire 
damaged. 

Refuse Chute 

The door and its frame were severely fire damaged on the lobby side. The glazed vision panel was intact 
and the overhead door closer was operational. The door had a "fire door keep shut" sign attached which 
was heat damaged. The chute side of the door remained intact with no fire damage and no obvious signs 
of smoke penetration. The door had adequately resisted the passage of smoke and fire from the lobby. 

Paint and Surface Finishes 

No tiling remained on this floor and all paintwork on ceilings and walls had burned away. 

Gas Pipes 

A gas pipe approximately 120mm in diameter passed through a sleeve approximately 150mm in 
diameter. The quality of fire stopping could not be assessed. The pipe passed up into a grille and 
branched; it did not appear to enter the lobby. 
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Appendix 5 

RH000000001 

Inspection meeting BRE 

Briefing Note 

Date: 1 March 2019 
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Inspection meeting BRE 

Subject 

Date 

Briefing Note 

1 March 2019 

ARUP 

Job No/Ref 258294 

This briefing note is a record of witnessing inspections of a fire control switches taken from Level 
Ground and 2 in Grenfell Tower; as well as an exemplar fire control switch, for comparison 
purposes. 

All activities were carried out by the MPS. 
No photographic record of the removal of the two fire control switches was seen during this 
inspection. 

BRE Building Research Establishment 
Bucknalls Lane 
Watford, Hertfordshire, WD25 9XX 
UK 

15th February 2019 

t 

(MT) CSM Martin Tucker 

(JT) JeffTumer 

(AH) Andre Home 

(CH) Ciara Holland 

(RP) Rupert Pool 

(DC) David Crowder 

(RH) Roger Howkins 

Exhibits Officer 

Photographer 

Forensic Manager - MPS 

Locksmith - for MPS 

Marks & Traces - for MPS 

BRE 

Metallurgist - BRE 

Fire Expert - BRE 

Lift Expert- GTI 

MPS 

MPS 

J \GENERAL\BELVT\GROUP DATA\PROJECTS\:?58000 SERIES\258294-00 PR:lJECT BLUE\ARUP DOCS\FILE NOTE\190301- BRIEFING NOTE DOCX 

Arup 1 F0.13 
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Subject 

Date 

Briefing Note 

1 March 2019 

Observations 

Job No/Ref 258294 

MT started the meeting and informed all present that the MPS photographer would take photos and 
would distribute them after the meeting. Also, if any specific photographs were required, the MPS 
photographer would take them and would be distributed. 

The following exhibits were to be examined: 
* ER/1 the 'express' drop key provided to the MPS by WSP. This was a general 

Sample of the type of 'express' drop key. This was not the 'express' drop key 
used on the night of the fire. 

* ER/2 the unused new version of the fire control switch, this was provided to the 
MPS byWSP 

* BJG/74 
* BJG/75 

the fire control switch taken from Level Ground ofGrenfell Tower 
the fire control switch taken from Level 2 of Grenfell Tower 

A photographic record of exhibits was taken the detailed before examination started. 

Note: all draft photographs used in this file note were taken by the MPS photographer - as agreed. 

Photo 1 Evidence bag BJG/74 

J \GENERAL\BELVf\GROUP DATA\PROJECTS\258000 SERIES\258294-00 PRJJECT BLUE\ARUP DOCS\FILE NOTE\190301- BRIEFING NOTEDOCX 

Arup 1 F0.13 Page 2 of 21 

Appendices Page 223 of 359 

RH000000004_0224 
RHO00000004/224



Appendices to Report of Roger Howkins 1 Vertical Transportation Engineer 1 Lifts 1 Arup 1 Grenfell Tower Inquiry 1 September 2020 

Subject 

Date 

Briefing Note 

1 March 2019 

Photo 2 Fire control switch- BJG/74 and fixing lugs (front view) 

Photo 3 Fire control switch- BJG/74 and fixing lugs (rear view) 
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Subject 

Date 

Briefing Note 

1 March 2019 

Photo 4 Fire control switch- BJG/74 (side view) 

Photo 5 Fire control switch- BJG/74 (side view) 
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Subject 

Date 

Briefing Note 

1 March 2019 

Photo 6 Evidence bag and new fire control switch ER/2 

Photo 7 Fire control switch- ER/2 (rear view) 
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Subject 

Date 

Briefing Note 

1 March 2019 

Photo 8 Fire control switch- ER/2 (side view) 

Photo 9 Fire control switch- ER/2 (front view- switch on side) 
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I 
12 TJ 1• 15 I& ll 11 

Photo 10 Evidence bag and 'Express' drop release key ER/1 this key was provided to the MPS by WSP and 
was not the key used on the night of the fire 

Photo 11 'Express' drop release key provided to the MPS by WSP 
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1 March 2019 

Comparison of BJG/74 and ER/2 

A physical examination of the two switches was undertaken. 

Job No/Ref 258294 

One switch was installed at Grenfell Tower on the night of the fire (BJG/74) and the other switch 
which was the exemplar switch (ER/2) was also examined. 
There is no manufacturing data on either switch, therefore it is not known the age or installation 
date ofBJG/74. 

It is not known how the BJG/74 fixing lugs were installed into the building fabric. 
It is not known how this switch was removed from Grenfell Tower or who removed it. 
It is not known if there is photographic evidence of this extraction procedure. 

Photo 12 Comparison of fire switch BJG/74 (left) and ER/2 (right) 

The examination ofBJG/74 indicates deformation of the 'side wards' when compared with ER/2. 
In my opinion, this deformation could not have occurred during removal. 
It is not known if the removal procedure was photographed. 

Note: the 'yellow' and 'white' field wiring on BJG/74 has been cut during the removal of the fire 
control switch from Grenfell Tower. It is not known the specification of the field wiring fitted the 
fire control micro switch or the age of the field wiring. 
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Photo 13 Deformation of 'side wards' to fire switch BJG/74 (left) compared with ER/2 (right) 

Observation: there is 'green' wall paint visible on the side and on the bottom of the fire control 
switch. It is not known the age of the paint. 

original field wiring (yellow & white) 
connected to BJG/74 

Photo 14 BJG/74 (left) and ER/2 (right)- View from bottom showing electric micro switch 

Note: the 'yellow' and 'white' field wiring was connected onto BJG/74. 
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Photo 15 BJG/74 (left) and ER/2 (right)- Side view detailing deformer 'side wards' 

Photo 16 ER/2 'side wards' 
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1 March 2019 

Photo 17 Comparison of 'side wards' BJG/74 (left) and ER/2 (right) 

Corrosion 

Job No/Ref 258294 

* The MPS visual examination ofBJG/74 indicate a build up ofbuilders' material on the 
switch casing and also the micro switch (Photo 14) was jammed. It appeared to be a wall 
plaster used during the works. 

* During the examination the micro switch became free and the microswitch operated. It is not 
known what caused the micro switch to jam, but there were plaster grains on the work 
bench. 

* It is considered that the build up ofbuilders' material on the top of the switch was from the 
original works and not caused by the extraction of the switch. This is also my opinion. 

* The micro switches installed on BJG/74 and ER/2 operated correctly when the jam was 
cleared. This was proved by using a digital multimeter provided by BRE. 
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Photo 18 Builders' material on top of fire control switch BJG/74 (left) and new fire control switch ER/2 
(right) 

Photo 19 Comparison ofBJG/74 (left) and ER/2 (right)- Detailing builders' material build up on BJG/74 
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1 March 2019 

Photo 20 Comparison ofBJG/74 (left) and ER/2 (right) 

Internal examination 

Job No/Ref 258294 

The barrel ofBJG/74 was internally examined together with the 'side wards' by RH, AM, AH and 
JT and shared their observations. 
It was agreed that there was no evidence of mis-use, vandalism or foreign objects (super glue) in the 
key barrel or 'side wards'. 
The micro switch to BJG/74 initially was jammed and did not operate. During the examination this 
switch became free and operated correctly. It is not known what caused this micro switch to jam. 
It is not known if the micro switch was jammed on the night of the fire. 

It is not established if the damage to the 'side wards' was due to an incorrect 'drop' key being used 
or was damaged during installation. 
In my opinion, the damage to the 'side wards' was caused by an incorrect drop key being used, 
which subsequently deformed the 'side wards', or by an 'express' drop key being inserted too far in 
the barrel and a high twisting force damaged the 'side wards'. 
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Photo 35 Drop key barrel BJG/74- Where the 'express' drop key would be inserted 

Photo 36 Drop key barrel BJG/74- Where the 'express' drop key would be inserted 
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1 March 2019 

Operation of fire control switches 

BJG/74 and ER/2 were tested with 'express' drop keys. 

Photo 21 BJG/74 (left) and ER/2 (right) with 'express' drop keys 

Job No/Ref 258294 

It was noted that fire switches BJG/74 and ER/2 have different engraving (ON/OFF- 1/0) and 
status colours (red and green) when in same position. 
In my opinion, this could cause confusion to the Emergency Service on the night of the fire. 
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Photo 22 Different engraving (ON/OFF-1/0) and status colours BJG/74 (left) is green and ER/2 (right) is red 

0 OFF 

FIR 
CONT 0 

Photo 23 Different engraving (ON/OFF-1/0) and status colours BJG/74 (left) is green and ER/2 (right) is red 
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BJG/74 the mechanical switch during the examination was found to be stuck in the 'OFF' position, 
indicating the electrical circuit was open. 
The coloured indicator was showing 'GREEN', indicating the electrical circuit was open. This is the 
opposite ofER/2. 
In my opinion, this could cause confusion on the night of the fire. 

Damage to 'side wards' BJG/74 

The 'side wards' to BJG/74 deformed due to most, probably, by an incorrect drop key being used or 
an 'express' drop key being inserted too far in the barrel and a high twisted force damaged the 'side 
wards'. 
This deformation was not due to vandalism or mis-use. It is not known when the 'side wards' were 
deformed. 
It was noted that the 'express' drop key ER/I and the drop key used by JeffTumer (JT) have 
slightly differing dimensions and one would operate the fire control switch and the other 'express' 
drop key would not operate the fire control switch. In my opinion, this indicates a lack of constancy 
in manufacturing tolerances of the switch or drop key. 
It was recommended by the MPS that the Fire Service 'express' drop key used on the night of the 
fire is to be obtained for comparison purposes with the 'express' drop key used during this 
witnessing inspection. 

Photo 24 'Express' drop key inserted into BJG/74 barrel 
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1 March 2019 

Photo 25 'Express' drop key in barrel and micro switch BJG/74 

Photo 26 'Express' drop key inserted into the BJG/74 
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Photo 27 Comparison of 'express' drop release key in barrel ofBJG/74 (key to left) 

Photo 28 Comparison of 'express' drop release key. BJG/74 (key to right) 
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Exhibit BJG/75 

Job No/Ref 258294 

It was verbally agreed by all parties during the inspection that this fire control switch was not 
electrically connected and therefore would not be examined. 
There was no photographic evidence that the switch was exactly connected when it was removed. 

Note: good workmanship would have removed this fire control switch before the fire occurs to save 
any confusion. 

Photo 29 Evidence bag BJG/75 

Photo 30 Evidence bag BJG/75 
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MPS are to obtain the 'express' drop key used on the night of the fire by the Fire Service. 
Those attending the examination on the 15th February 2019 would be invited back to BRE for an 
examination of the original 'express' drop key which was used on the night of the fire to confirm it 
would operate the switch with damaged 'side wards'. 

The major reasons for the fire control switch malfunction are factory fault, components fatigue and 
misuse. Arup shall investigate all the possibilities: 

1. An identical fire control switch and 'express' drop key will be obtained for testing and 
examination purposes. 

The minimum twisting force required to damage the switch needs to be determined. 
The twisting force tests need to be carried out in laboratory conditions with 
specialised measuring equipment. 
The minimum bending force required to permanently deform the pressed steel 'side 
wards' needs to be detem1ined. The force tests need to be carried out in laboratory 
conditions with specialised measuring equipment. 
The operation of micro switch needs to be analysed to evaluate any probabilities of 
its malfunction. 
Different designs of drop keys will be used to test if they can be inserted into the fire 
control switch barrel and damage the 'side wards' or micro switch. 

2. The components specification needs to be analysed to evaluate any probabilities of 
components design issues. Study will be focused on materials used, dimensions and the 
fabrication of the fire control switches. 

3. The original factory drawing of the fire control switch shall be analysed to evaluate any 
probabilities of components design issues. 

4. The 'express' drop key used to operate the fire control switch will be analysed to evaluate if 
the type of key is as per fire control switch manufacturer recommendation. 

5. Fire Control switch design life and fatigue subject need to be analysed. 
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PROJECT REPORT: 

Testing of Fire Control Switch 

When a fire alarm is activated all the lifts installed in the building are supposed to go down to 
the ground floor and remain there the entire time the fire alarm is active. Firefighters can then 
use the 'fire control' switch located at the fire service access level, outside of the well (and 
optionally in the car) to initiate firefighters service [1]. 

For this project ARUP (UK) commissioned work to test a standard "Fire Control" 
('firefighter's) lift switch (see Figure 1 [2]). 

Figure 1. "Fire Control" (firefighter's) switch [2]. 

THE AIM AND OBJECTIVES 

The aim of this project is to test a standard "Fire Control" switch design. The investigation is 
to determine the load/ force range required to deform the switch frame structural elements. 

The objectives are to determine: 

the force required to operate the switch (open/close), 

the force to bend the switch frames, 

the force to bend the Express drop key or break the hinge. 

The loading conditions to be considered are when the switch is operated by a standard 
unlocking key (the Express "drop key") which fits the unlocking "drop key" mechanism. An 
example of the switch damaged during a fire event is shown in Figure 2 [2]. 
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A new "Fire Control" switch and the Express "drop key" was provided by ARUP (UK) for testing 
purposes. 

The control switch case ('back box') structure has two steel frame plates ('cheeks' on either 
side of the entered key). The plates have a "labyrinth" (see Figure 3) designed to ensure that 
only the proper key could be turned, i.e. any improper/ vandal generated tool would hit the 
'cheeks' and fail to turn. 

Figure 2. 'Fire Control' switch with deformed frame elements [2]. 

R:z 

(a) (b) 

Figure 3. Control switch: (a) case and (b) 'drop key'. 
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1. Experimental procedure to determine the force required to operate the switch 

Figure 4. Experimental setup used to determine the force required to operate the switch 

Salter Brecknell (Model 12) Spring Balance was used to determine the force required to 
operate the switch . Figure 4 (a) (b) illustrates the measurement setup. 

In addition, the measurement was repeat by a 'dead weight' experiment (see Figure 5). 

.) 
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Figure 5. Experiment with dead weights. 

The force used to operate the switch was measured to be 10.5 N. 

2. Experimental procedure to determine the force required to bend the back box frame 
plate and bend I break the Express drop key. 

The second test involved the setup illustrated in Figure 6. In this setup the switch was clamped 
in a workshop vice with the drop key operated by a torque wrench (Kennedy 3/8" SQ Torque 
Wrench [3]). With the drop key bottom end point engaged with the plate the torque was 
recorded and the bending displacements measured (see Figure 6,7). The torque values were 
then transposed to calculate th~ forces involved. 

Figure 6. Torque wrench test setup. 
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Figure 7, Test procedure: (a) the drop key bent at the hinge end; [b) breaking point; (c} 
with the drop key broken at the hinge, 
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The torques measured were 12 Nm and 14 NM, corresponding to the force values of 266.7 N 
and 311.1 N, respectively. The maximum displacements of the plate recorded were 1.76 mm 
and 2.08 mm respectively (see Table 1), Video evidence is available to confirm and illustrate 
the test procedures applied. 

Table 1. 
-~~---··--······················································----·· 

Torque measured Corresponding force calculated as Displacement 
T [Nm] 

F=T/RdN] [mm} 

R1 = 0.045 [m] ...... 

12 266.7 1.76 
-~···--·················································· 

14 311.1 2.08 

FINITE HEM ENT SIMULATION TESTS 

A slmpl!fied CAD model and Finite Element Analysis (FEA) were developed to calculate the 
bending displacements of the the steel frame element under the loads measured. The results 
are summarised in Table 2 and the model is illustrated in Figure 8. 

In the simulations a point force Fe corresponding to the torque of 12 Nm (determined as Fe"' 
T/R2 12 Nm/0.035 m = 342.857 N) has been applied at variousJocations near the area where 
the drop key may get in contact with the 'cheeks' on either side of the entered key (see the 
images provided in the Appendix). Neither material properties nor the exact CAD models of 
the control switch structure were available. Therefore, the sirnu!ations were carried out for 
typical steel material parameter values (Young's modulus E and Poisson ratio v). 

Table 2 
~"""""""""""""""""""""""""""""""" """"""""""""""""""""""""""""""""""""""""""""-"_.;__ __ -'-:'.,---,--'--------------, 

E [GPa] 200 GPa 215 GPa 
V 0.3 0.3 

f--------r---..,.--~~ ... """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""----.-----,------l 
Load location 1 2 

Deflection 1.009 1528 
[mm] 

3 
1.616 

1 
1.022 

2 
1.422 

3 
1.502 

The results demonstrate that the bending deflections calculated from the FEM mode! are 
dose to the measured values. 
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Figure 8. FEM model: (a) boundary and load conditions; (b) FEM mesh applied; (c) load 
locations. 

SUMMARY AND CONCLUSION 

The investigation carried out has led to the results summarized as follows: 

The force used to operate the switch was measured to be 10.5 N. 

The force to bend the switch frames depends on where the drop key hits the :cheeks'. 

The maximum deflection will occur at the point of application of the load. 

The maximum deflection measured was approx. 1.76 mm. This value corresponds to 
the key turning torque of 12 Nm. This torque when transposed to a point force acting 
at point A of the key (see Figure 3(b)) gives the force of 266.7 N. 

The torque applied to bend the drop key and to break the key near the hinge was 14 
Nm. When this value is transposed to a point force acting at point A of the key the 
result is 311.1 N. 

The FEM simulation tests were carried out to verify the measured values. An 
approximate/ simplified FEM model was applied. 

In this model the frame structure at one side of the drop key was represented by a 
constrained steel plate with a "labyrinth". 
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The results obtained from the computer simulation tests are within the range of the 
measured values. 

Professor Stefan Kaczmarczyk Or Mohammad Gha!eeh 

27/10/2019 
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Forensic Report by Scientist And re Horne 

{Eurofins Forensics) Concerning the 

Examinations of the Fire Control Panel and 

Drop Keys from Grenfell Tower 

Date of report: 12 November 2019 
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Priority: 

Title: 

DOCUMENT RECORD PRINT 

Other Document 

URN D26735 

Low Class: 
L96 CONSTRUCTION -EXPERT REPORTS 
AND TESTING 

FORENSIC REPORT- EXAMINATION OF THE FIRE CONTROL PANEL AND 
DROP KEYS 

FORENSIC REPORT BY SCIENTIST ANDRE BORNE (EUROFINS FORENSICS) 
CONCERNING THE EXAMINATIONS OF THE FIRE CONTROL PANEL AND 
DROP KEYS FROM GRENFELL TOWER 

page 1 of 12 
Official Sensitive 

Forensic Report 

This report provides only a summary of the scientific findings, interpretation and conclusions in 
this case. It is not intended for court use and therefore does not comply with the Criminal 
Procedure Rules parts 16 and 19. If the information in this report is required for court purposes 
then a Full Statement must be requested in advance of any court date. 
Date of Report: 12 November 2019 
Customer References: Operation Northleigh 
LGC Forensics Reference: LGC-17132109 
Police Force: 
Officer in the case: 
Offence: 
Date of offence: 
Suspects: 
Victim/Complainant: 
Offence Location: 

Request: 

NA 

Metropolitan Police Service 
Sarah WILD 
Investigation into the fire at Grenfell Tower 

NA 
NA 
Grenfell Tower 

To examine the Fire Control Panel, Item BJG/74, recovered from the ground floor of Grenfell 
Tower following the fire on 14 June 2017. 
Purpose: 
To determine if the mechanism of the Fire Control Panel, Item BJG/74, was in working order and 
if it had been damaged, tampered with or vandalised. 
Examination 
On 15 February 2019 I attended at BRE Watford at the request of the Metropolitan Police Service 
to examine the fireman's lock recovered from Grenfell Towers following the fire on 14 June 2017. 
Other experts and members of the MPS were also present. 
We were presented with the following exhibits to examine in the presence of officers from the 
Metropolitan Police Service: 
BJG/74 Fire control panel unit, ground floor (recovered 18/7/18) 
ER/1 One (1) Exprox Drop release lift key 
ER/2 One (1) Exprox firemans switch 
Examination and results 
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ER/2 One (l) Exprox Firemans Switch 
This was a fire control panel, usually mounted in the wall adjacent to a lift, with a switch to take 
control of a lift and summon it to the location of the panel. The control panel consists of a wall 
mounted plate with a circular aperture through which to insert a specialized fireman's drop key. 
When the key is inserted into the circular aperture, it is pushed along a tube, at the end of which 
the lower part of the key hinges and drops dmvn (as a result of gravity) and dangles freely rom the 
key shaft. The free dangling part of the key is shaped to fit and pass through slots in the metal 
side wards in order to press against and move a metal switch frame arm attached to an electronic 
toggle switch. If the kay is tumed one way, the contacts on the electronic switch are closed and if 
it is tumed the other way, the contacts are opened. 
The panel was marked Fire Control on the outside in red with arrows pointing to the number 1 
(On) and 0 (Off). The arrows indicated the direction to tum the key to achieve the On or Off 
condition. On the panel (ER/2) the key had to be tumed clockwise for the On condition and it had 
to be turned counter-clockwise for the Off condition. Directly under the key aperture was a colour 
indicator for a visual indication of the condition of the panel. The indicator can be red or green. 
On this panel, when it was in the Off condition, the red indicator was visible and the electronic 
switch circuit was found to be closed when tested with a multi-meter. When it was in the On 
condition, the green indicator was visible. 

(Please see original document for image) 

(Please see original document for image) 
Rear of panel 

(Please see original document for image) 

ER/1 One (1) Exprox Drop Release Lift Key 
This was a fireman's drop key with no brand markings or other identifying markings. There was 
slight corrosion and damage on the key from normal use. The key is cylindrical, bent at a right 
angle at the rear and hinged at the front. The hinged front part of the key is cut to fit the slots in 
the side wards of fire control panels. The key has a stop bar in approximately the middle to 
prevent it from being inserted too far into the rube of the panel. The key was tried on the fire 
control panel, Item ER/2, and it functions correctly. 

(Please see original document for image) 
Key 

(Please see original document for image) 
Key inserted into panel 

BJG/74 Fire Control Panel Unit, Ground Floor (Recovered 18/7/18) 
This was a fire control panel marked Fire Control on the outside in red with arrows pointing to the 
words On and Off. The arrows indicated the direction to turn the key to achieve the On or Off 
condition. On this panel (BJG/74), to achieve the On condition, the key had to be turned 
clockwise and it had to be tumed counter-clockwise for the Off condition. Directly under the key 
hole was a colour indicator for a visual indication of the condition of the panel. The indicator can 
be red or green. The metal frame and switch arms were ferrous and coated with a corrosion 
resistant material. 
The aperture and tube was inspected to determine if it had been damaged by vandalism or attempts 
to operate it with something other than a fireman's key. No damage was observed to the aperture 
or the tube to indicated vandalism or misuse. 
There was some surface corrosion visible on the metal parts of the switch. The corrosion was not 
sufficient to affect the operation of the switch. 
The panel was received in the Off condition and the visual indicator was on green. The electronic 
switch circuit was tested with a multi meter and found to be open. 
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When an attempt was made to toggle the switch to the On condition, the switch frame arms were 
found to be jammed. They did not move freely. Inspection as to the cause revealed that there was 
some debris evident on the frame which appeared to be dirt/mortar/sand possibly from the 
construction of the building. It could not be determined if some of this debris had become 
dislodged during the removal, transportation and storage of the panel to cause the jam or if it had 
been jammed prior to removal from the building. After some gentle manipulation by hand it 
moved freely. In our opinion, forceful manipulation of a fitting key would have moved the switch 
frame arms. 
The side wards with the slots for the key to pass through were damaged and bulged outwards. It 
was evident that some force had been applied to the inside of the side wards on either side. There 
were marks on the metal where something had pressed against the side wards. 
The switch frame arm on the off side was also bent, apparently from excessive force applied to it. 
The fireman's drop key of JeffTURNER (attending Forensic locksmith) was inserted into the lock 
and turned. They key fitted the slots correctly and was able to pass through the slots and engage 
the switch frame am1s. The key Item ER/1 supplied as an exemplar key was subsequently tried on 
the lock. The key however fouled on the interior of the side ward on the On side and did not pass 
through the slot to engage the switch frame arm. The side ward on the Off side was found to be 
bent more and the key passed through the slot to engage with the switch frame arm. 
The two keys were compared side by side and it was evident that there was a slight difference in 
dimensions. The difference in dimensions was sufficient for the exemplar key to foul on the side 
wards. If sufficient force was applied, the side wards would bend and the key would be able to be 
forced through the slots. 
My conclusion at this stage was that the side wards and switch frame arm on the Off side were 
bent due to the use of an ill-fitting key and the use of excessive force. The bent side wards and 
switch frame arm did not cause the jam experienced at the start of the examination. I was able to 
turn a key with the correct dimensions in either direction to turn the electronic switch On or Off. 
At this stage the examination was suspended in order to source the fireman's drop key alleged to 
have been used on the night of the fire. 

(Please see original document for image) 

(Please see original document for image) 

(Please see original document for image) 

(Please see original document for image) 

(Please see original document for image) (Please see original document for image) 
Keys in On and Off positions to show the difference in colour indicators 

On 29 July 2019 I attended at BRE Watford at the request of the Metropolitan Police Service to 
examine the recovered fireman's drop key alleged to have been used on 14 June 2017. Other 
experts and members of the MPS were also present. 
The items examined on 15 February 2019 were present in addition to the following exhibit 
LJH/67 Lift Key 
This was a fireman's drop key, similar to the other keys examined on 15 February 2019. It 
appeared new and there was no apparent damage from normal use. It did not have any brand 
markings or other identifying markings. 
It was visually compared to the ill-fitting key, Item ER/1, examined on 15 February. The 
differences in key dimensions were immediately apparent. The hinged part of the key, Item 
LJH/67 that had to pass though the slots in the side wards, was longer by several millimeters and 
the slots in the key were several millimetres displaced compared to the key, ER/1. 
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The key was tried on the fire control panel, Item BJG/74 and the dimensions were found to be so 
grossly different that the key was un-useable on the fire control panel (in its current as well as 
undamaged condition). It was capable of being inserted in the aperture but could not be turned. It 
fouled completely on the side wards and even if excessive force had been applied, it would not be 
able to bend the side wards sufficiently to pass through the slots to engage with the switch frame 
arm and toggle the electronic switch. Due to misalignment, we concluded that the key could not 
have caused the damage observed on the side wards and on the switch frame arm on the fire 
control panel, Item BJG/74. 
The key was also tried on the exemplar panel, Item ER/2, with the same results. 

(Please see original document for image) Key LJH/67 at the top and KEY ER/1 at the bottom 

(Please see original document for image) Key ER/1 at the top and Key LJH/67 at the bottom 

(Please see original document for image) LJH/67 fouling completely on the side ward of panel 
PJG/74 

Conclusions: 
In my opinion: 
No vandalism or tampering with the fire panel, Item BJG/74 was observed. The metal side wards 
and the switch frame arm on the Off side were bent out of shape and there were visible scuff 
marks on the side wards where a drop key had been forced against them. The damage we 
observed on the lock mechanism was caused by someone forcing a slightly ill-fitting key in both 
directions, to such an extent that the side wards were bent. The side ward on the Off side appears 
to have been bent sufficiently for the key to pass through the slot and engage with metal switch 
frame arm which was bent from apparently forcefully trying to get the switch to work. I am 
unable to determine when this took place. It may have been before, during or after the fire. 
If this had happened prior to the fire incident, the fire fighter would have been able to tum a fitting 
key in the damaged lock in either direction. One direction would have had more movement than 
the other. 
When I first examined the fire control panel, the switch frame arm was jammed by apparent 
building debris caught between the arm and the frame. Gentle manipulation by hand freed it. I 
am unable to determine when this occurred. In my opinion, forceful manipulation of a fitting key 
would have moved the mechanism. 
Observations which may affect public safety 
I observed differences in the labelling and visual colour indicators on the fire control panels I 
examined. On one panel, green indicated Off and on the other panel red indicated OfT. On one 
panel the electronic switch circuit was open in the Off position and on the other panel it was 
closed in the Off position. On one panel the terms On and Off were used and on the other panel 
the letters 0 and 1 were used. 

There are drop keys available for purchase on the intemet which do not fit the fire control panels 
installed in buildings. This can have serious implications for firefighting operations during a fire. 

Report provided by: Andre HORNE BMedSci 
Signature: 
Address Royal Armouries, Armouries Drive, Leeds, LSlO lLT 
Telephone number: 
Declaration 
All the infom1ation I have given in the following certificate is true to the best of my knowledge 
and belief. I will notify those instructing me of any change in this information. I am aware that 
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any false or misleading information I have given in this document, or any deliberate omission of 
relevant information may lead to disciplinary or criminal proceedings. 
Expert Witness Declaration Fom1 
I am an expert in the subject matters discussed and I have been requested to provide a report. I 
confirm that I have read guidance contained in a booklet known as Disclosure: Expert's evidence 
and unused material which details my role and documents my responsibilities, in relation to 
revelation as an expert witness. I have followed the guidance and recognise the continuing nature 
of my responsibilities of revelation. In accordance with my duties of revelation, as documented in 
the guidance booklet, I 
(a) confirm that I have complied with my duties to record, retain and reveal material in accordance 
with the Criminal Procedure and Investigations Act 1996, as amended. 
(b) have compiled an Index of all material. I will ensure that the Index is updated in the event I 
am provided with or generate additional material; 
(c) that in the event my opinion changes on any material issue, I will inform the investigating 
officer, as soon as reasonably practicable and give reasons. 
Expert Witnesses Self-Certificate 
Revelation of information (Criminal Procedure and Investigations Act 1996) 
Name of Expert Witness: Andre HORNE 
Date of birth: -
Signature: 
Defendant Name(s): 
Address: Royal Armouries Drive, Leeds, LSIO 1LT 
I have been instructed to provide expert evidence in relation to the prosecution of the above­
named, or an investigation into the following criminal offence: Simple supply (up to 3 items) 
I confirm that I have read the booklet known as Disclosure: Experts evidence and unused material, 
that has been given to me with the form, and that I am aware of my responsibilities as an expert 
witness to reveal to the Prosecution Team any information that might undem1ine my evidence. 
Personal Information 
1. Have you ever been convicted of, cautioned for, or received a penalty notice for, any criminal 
offence (other than minor traffic offences)? -
2. Are there any proceedings pending against you in any criminal or civil court? -
3. Are you aware of any adverse finding by a judge, magistrate or coroner about your professional 
competence or credibility as a witness? -
4. Have you ever been the subject of any adverse findings by a professional or regulatory body? • 5. Are there any proceedings, referrals or investigations pending against you that have been 
brought by a professional or regulatory body? -
6. Are you aware of any other information that you think may adversely affect your professional 
competence and credibility as an expert witness? -

Name of Expert Witness: Andre HORNE 
Signature: 

12 
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Watford, Herts 

WD25 9XX 

Customer Services •••••• 

From outside the UK: 

Prepared for: 
Martin Tucker 
Forensic Manager 

\11/WW.bre.co.uk 

Operation Northleigh (Grenfell Tower Fire) 
Metropolitan Police 
Unit 25, Deer Park Road 
Wimbledon 
SW19 3TL 
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Prepared by 

Name Eman Mattie-Suleiman and David Butler 

Position Technical Development Director and Principal HVAC Consultant 

Date 10 February 2020 

Signature 

Authorised by 

Name Julie Bregulla 

Position Director, Fire and Building Technology Group 

Date 10 February 2020 

Signature 

This report is made on behalf of Building Research Establishment Ltd. (BRE) and may only be distributed 
in its entirety, without amendment, and with attribution to BRE to the extent permitted by the terms and 
conditions of the contract. BRE's liability in respect of this report and reliance thereupon shall be as per 
the terms and conditions of contract with the client and BRE shall have no liability to third parties to the 
extent permitted in law. 
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Executive Summary 

The Metropolitan Police Service (MPS) requested BRE to investigate the operation of the smoke 
detection system. This led to the work program which included the review of various documentation and 
visits to Grenfell Tower by the BRE team during December and February 2019. 

The aim of the visit was to determine the as-built installation of the smoke detection system, locating the 
various control panels and devices and tracing the connections between them before labelling and 
removing key items from site. 

The ultimate objective was to gain a greater awareness of the operation of the smoke detection system 
and answer specific questions raised by the MPS. 
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1 Introduction 

This report summarises the work done, and observations made on site by BRE in February 2019 in 
relation to the fire detection system installed in Grenfell Tower. 

The work was undertaken at the request of Mr Martin Tucker, Forensic Manager, Operation Northleigh 
(Grenfell Tower Fire), Metropolitan Police Service (MPS). 

The overall objective of this work was to gain a greater awareness of the operation of the smoke 
detection system; determine why the lift did not return to the ground floor upon activation of the smoke 
detection system; and determine why the smoke vent opened on the 11th floor. 

This report summarises the work undertaken by BRE on site during February 2019 to identify relevant 
components and wiring associated with the Master Panel and Outstations of the smoke detection system 
in the building, and the labelling of these components before their removal by MPS officers. 

The report is not intended to provide any expert opinion on the possible operation of the system or 
provide any wiring diagrams. All photographs shown in this report were taken by BRE staff. 

BRE's site inspection undertaken in February 2019 was led by Eman Mattie-Suleiman (Technical 
Development Director) and David Butler (Principal HVAC Consultant). 
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2 Identification of smoke detection system components 

2.1 Overview of smoke detection system components 

The smoke detection system was manufactured by PSB-UK Ltd. A schematic of the system is shown in 
PSB Drawing 800 and the accompanying PSB Wiring Tables (not reproduced in this report). 

BRE visually inspected the system panels, and where accessible the interconnection between the panels 
and their wiring to the other system components including fans, dampers, detectors, fireman's override 
switches and pressure transducers. 

The system panels comprise: 

• Master Panel containing PLC (PLC was removed) and one Modbus 1/0 board, located in ground floor 
Hub Room 

• Inverter Panel 1 containing one Modbus 1/0 board and inverters for ground floor fans, located in 
ground floor Hub Room 

• HMI Panel incorporating a touch screen and Fireman's Override Switch, located on wall in ground 
floor lobby 

• Inverter Panel 2 containing one Modbus 1/0 board and inverters for roof level smoke extract fans, 
located in Roof Plant Room 

• 9 Battery Back-up Panels (located on approximately every other floor) 
• 22 Outstation panels located on floors 2 to 23, each containing one Modbus 1/0 board with exception 

of Outstation 0/S 1 contained three Mod bus 1/0 boards. 

All of the panels, except the Battery Back-up Panels, were connected to the PLC within the Master Panel 
by RS-485 MODBUS™ digital communication. 

The Modbus 1/0 boards in the Master Panel and Outstation Panels provided digital inputs and outputs to 
the smoke dampers, smoke detectors, detector relay, pressure switches and Fireman's Override 
Switches. The Inverter Panels provided speed control of the smoke extract and environmental supply and 
extract fans and control of the fan dampers. 

A list of the system panels and connected devices, confirmed by BRE visual inspection, is shown in Table 
1. 

Note that the Boxing Club smoke detector (underside of ceiling in Boxing Club lobby) was covered with a 
red plastic cover (usually used to prevent false alarms during building maintenance related works). 

Table 1: List of system panels and connected devices confirmed by BRE visual inspection 

System Location 
Panel 

Master Hub room on ground 
Panel floor 

Commercial in Confidence 

Template Version V2-082014 

Connected devices (external to panel) 

MODBUS link to Inverter Panel 1 

MODBUS link to HMI Panel 

Fireman's switch at HMI Panel 
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Inverter 
Panel1 

HMI 

Outstation 
Panel 
(0/S) 1 

24 volt supply to HMI 

MODBUS to all Outstations 

Multi-core cable to BMS in basement providing: 

• Outputs (volt-free relay contacts) to signal 
critical fault, system fault, battery fault and fire 
detected 

• Input from BMS for environmental temperature 

Ground floor lift lobby smoke dampers (24volt outputs) 

Ground floor lift lobby smoke detector, Fireman's switch 
and pressure switch (inputs) 

1st floor lift lobby smoke dampers (24volt outputs) 

1st floor lift lobby smoke detector, Fireman's switch and 
pressure switch (inputs) 

Note: smoke detector cables include 24 volt supply to 
the detector 

Hub room on ground MODBUS to Master Panel 
floor 

Ground floor lobby 

Service riser on 2nd 
floor lift lobby 

3-phase power input 

3-phase power output from inverter to main smoke 
extract fan 

3-phase power output from inverter to back-up smoke 
extract fan 

3-phase power output to environmental fan 

Ground floor entrance lobby smoke extract fan inlet and 
outlet dampers (single 24 volt output) 

Ground floor entrance lobby environmental fan inlet and 
outlet dampers (single 24 volt output) 

MODBUS to Master Panel* *same cable 

Fireman's override switch to Master Panel* 

24volt supply from Master Panel 

MODBUS input from Master Panel 

MODBUS output to 0/S 2 

24volt supply input from battery backup panel 

24volt supply output 
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2nd floor lift lobby smoke dampers (24 volt outputs) 

2nd floor lift lobby smoke detector, Fireman's switch and 
pressure switch (inputs) 

Ground floor Community Room AOV (window opening 
actuator) (24volt output) 

Ground floor Community Room smoke detector and 
Fireman's switch 

2nd floor lift lobby smoke dampers (24volt outputs) 

2nd floor lift lobby smoke detector, Fireman's switch and 
pressure switch (inputs) 

2nd floor boxing club lobby AOV (window opening 
actuator) (24volt output) 

2nd floor boxing club lobby smoke detector and 
Fireman's switch 

Note: smoke detector cables include 24 volt supply to 
the detector 

Outstation In lift lobby pipe riser MODBUS input 
Panels cupboard (O/S2 in 
(0/S) 2 to dry riser behind MDF MODBUS output 

22 wall panel) 
24volt supply input 

24volt supply output 

Lift lobby smoke dampers (24 volt outputs) 

Lift lobby smoke detector, Fireman's switch and 
pressure switch (inputs) 

Notes: 

1. Lift lobby smoke dampers are connected to same 0/S 
terminals and therefore operate simultaneously 

2. Smoke detector cable includes 24 volt supply to the 
detector 

Inverter Roof plant room MODBUS output 
Panel2 

24volt supply output 

3-phase power input 

3-phase power output from inverter to main extract fan 

3-phase power output from inverter to backup extract fan 

Note: The PSB Wiring Table for Inverter Panel 2 showed 
wiring connections to several external devices that BRE 
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visual inspection showed had not been installed. These 
were: 3-wire Changeover Damper, 2-wire Changeover 
Damper and Environmental Fan. 

2.2 PSB Modbus 1/0 board addresses (slave nos.) 

Each of the smoke extract system panels (Master Panel, Outstations, Inverter Panels) had one PSB 
MODBUS™ 1/0 board which provided digital inputs and outputs and RS-485 MODBUS™ communications 
with other boards in the Smoke Detection System. 

Outstation 1 (2nd floor) was the exception in that it had three individually addressed Modbus 1/0 boards, 
stacked on top of each other. 

Each PSB MODBUS™ 1/0 board had a unique address determined by the switch settings on an 8-way 
DIP switch on the board. The board address was also handwritten on most boards. The DIP switches are 
binary coded such that when an individual switch way is ON it represents a numeric value and the sum of 
these values is the address setting of the board, see 

Table 22. 

The majority of the PSB Mod bus 1/0 boards were MK1 versions although there were three MK2 boards, 
see 

Table 2. 

The PSB Wiring Tables refer to the Mod bus 1/0 board address as "Slave No." 

Table 2: 1/0 board address code 

SW way 1 2 3 4 5 6 7 8 

Value 1 2 4 8 16 32 64 128 
when ON 

In the following example the address is 46: 

SW way 1 2 3 4 5 6 7 8 

SW OFF ON ON ON OFF ON OFF OFF 
setting 

Value 0 2 4 8 0 32 0 0 
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Table 3: Modbus 1/0 board addresses visually confirmed by BRE 

MKof Handwritten 
Floor System Panel board address DIP SW 

Roof Inverter Panel 2 2 11 11 

23 0/5 22 1 94 94 

22 0/5 21 1 91 91 

21 0/5 20 1 88 88 

20 0/519 1 85 85 

19 0/518 1 82 82 

18 0/517 1 79 79 

17 0/516 2 Blank 76 

16 0/515 2 Blank 73 

15 0/514 1 70 70 

14 0/513 1 67 67 

13 0/512 1 64 64 

12 0/511 1 61 61 

11 0/510 1 58 58 

10 0/59 1 55 55 

9 0/58 1 52 52 

8 0/5 7 1 49 49 

7 0/56 1 46 46 

6 0/5 5 1 43 43 

5 0/54 1 40 40 

4 0/5 3 1 37 37 

3 0/5 2 1 34 34 

2 0/51 1 33* 33* 

2 0/51 1 32* 32* 

2 0/51 1 31 * 31 * 

Ground Master Panel 1 1 1 

Ground Inverter Panel 1 1 6 6 

* Outstation 0/S 1 has three stacked Mod bus 1/0 boards. Addresses of the lower two boards were not 
confirmed visually since it would have required some dismantling. Board addresses have been assumed 
to be as indicated in the PSB Wiring Tables that accompany PSB Drawing 800. 
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Figure 1: Example MK1 Mod bus 1/0 board in Outstation 0/S 3, 4th floor (address = 37) 
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Figure 2: Example MK2 Modbus 1/0 board in Outstation 0/S 16, 171h floor (address = 76) 

Note: No handwritten address on this particular board 
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Figure 3: Outstation 0/S 1 (2nd floor), exceptionally had three stacked Modbus 1/0 boards 

2.3 Preparation and labelling of System Panels 

Prior to removal of the System Panels BRE visually identified and confirmed the presence of all external 
devices connected to the panels by external cables. The cables wherever possible were labelled by 
writing on the them and then a coloured cable tie was attached to the cable either side of where the cable 
was subsequently cut. 

The cable tie colours followed a colour scheme according to the type of device connected to the cable, as 
shown in Table 4. If there was more than one device of the same type then additional cable ties were 
attached, for example, the first damper cable had one cable tie either side of the cut, the second damper 
cable had two cables ties either side of the cut, and so on. 

Each panel was photographed as-found and after cable ties had been attached, and finally the space left 
was photographed to show the remaining cables. 
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Table 4: Colours of cable ties used to identify the function of external cables to the System Panels 

Cable tie colour Device connected to cable 

White MODBUS Output 

Black MODBUS Input 

Yellow Smoke detector 

Green Pressure switch 

Purple Fireman's override switch 

Blue Damper north 

Red Damper south 

Grey 24volt power 

Light orange used for other cables as required 

Dark orange used for other cables as required 

2.4 Master Panel external wiring connections 

The connections from the master panel were checked and each cable was tagged according to the cable 
tie colour code in Table 4. Each external cable from the Master Panel was traced visually, and when 
possible confirmed using an electrical continuity test, to identify the Master Panel cable connections, as 
detailed in Table 5. 

Table 5 is based on the PSB Wiring Tables but with confirmation and additional information from BRE's 
visual inspection. 

Several photographs were taken in relation with the Master controller to demonstrate the overall cabinet 
with cable ties, detail of the cable ties, lower section cables, and when the Master controller was 
removed. (see Figure 5, Figure 6, Figure 7and Figure 8). 

lt should be noted that while checking the connection from Terminal X3/7 to the 1st floor lift lobby pressure 
switch continuity testing showed no electrical continuity. Inspection showed that the wire was lose in the 
terminal due to the terminal screw not having been tightened, as shown by the exposed copper core 
having no marks, see Figure 9. 

NOTE: An error was made when reinstating two cables after an electrical continuity test by BRE. 
Brown wire in XB/4 should go to xsn, and blue wire in XB/5 should go to XB/8, see Figure 10. 
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Table 5: Cable connections to Master Panel 

Terminal Function Comments 
X3/1 

Ground floor lift lobby pressure SW 
X3/2 
X3/3 

Ground floor lift lobby Fireman's SW 
X3/4 
X3/5 Ground floor lift lobby smoke 

X3/6 detector 

X3/7 
1st floor lift lobby pressure SW 

X3/8 
X3/9 

1st floor lift lobby Fireman's SW 
X3/10 
X3/11 

1st floor lift lobby smoke detector 
X3/12 
X3/13 

Temperature signal from BMS Part of multi-core core cable to BMS (see 

X3/14 below) 

X3/15 to 
X3/22 ne 

X4/1 
Ground floor lift lobby lower smoke 

X4/2 
X4/3 

damper in wall 

X4/4 
Ground floor lift lobby upper smoke 

X4/5 
X4/6 

damper in riser ceiling 

X4/7 
1st floor lift lobby upper smoke 

X4/8 
X4/9 

damper 

X4/10 
1st floor lift lobby lower smoke 

X4/11 
X4/12 

damper 

X4/13 to 
X4/20 

ne 

XS/1 
XS/2 
XS/3 

Outputs to BMS Multi-core cable to the BMS 
XS/4 
XS/5 
XS/6 
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Terminal Function Comments 

X5/7 
X5/8 
X5/9 

X5/10 
X5/11 
X5/12 

X7/1 Ground 

X7/2 
24v to HMI 

X7/3 
X7/4 

COMMSto HMI 
X7/5 
X7/6 SG 1 cable 

X7/7 
Fireman's Override Switch at HMI 

X7/8 

X8/1 Inverter Panell X8/1 

X8/2 Inverter Panell X8/2 

X8/3 Inverter Panell X8/3 

X8/4 ne 

X8/5 ne 

X8/6 ne 

X8/7 0/S 1 S2/1 

X8/8 0/S 1 S2/2 MODBUS to 0/S 1 

X8/9 0/S 1 S2/3 

X8/10 Internally linked to X8/7 

X8/11 Internally linked to X8/8 MODBUS to Inverter Panell 

X8/12 

54/1 Ground floor lift lobby smoke 
Same 4-core cable as detector 

54/2 detector 24V supply 

54/3 ne 

54/4 1st floor lift lobby smoke detector 
Same 4-core cable as detector 

54/5 24V supply 

54/6 ne 

Note: The fireman's override switch is labelled Auto I ON on the front panel of the HMI unit to the right of 
the touch screen. The HMI unit had been removed from its panel prior to BRE's site visit but a photograph 
of the unit before it was removed is shown in Figure 4. 

ne = no wire connected 
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Figure 4: HMI panel, incorporating touch screen and Fireman's Override Switch 
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Figure 5: Master Panel with cable ties attached with PLC removed 
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Figure 6: Master Panel -detail of top right cables 

Commercial in Confidence 

Template Version V2-082014 

©Building Research Establishment Ltd 

Appendices Page 281 of 359 

Report No. P116337-1001 

Page 19 of 45 

RH000000004_0282 
RHO00000004/282



Appendices to Report of Roger Howkins 1 Vertical Transportation Engineer 1 Lifts 1 Arup 1 Grenfell Tower Inquiry 1 September 2020 

GT site report 

Figure 7: Master Panel -detail of bottom left cables 
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Figure 8: Master Panel cables after panel removed 
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Figure 9: Master Panel - Unsecured wire in Terminal X3/7 failed continuity test 
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Figure 10: Master Panel - Details of error made when reinstating wires after continuity test 
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2.5 Outstation external wiring connections 

The external cables from each outstation (0/S) were tagged according to the cable tie colour code in 
Table 4. 

Outstation 1 (0/S 1) has more connected devices than all of the other outstations since it also controls 
the window smoke vents (AOVs) in the Boxing Club and Community Room as well as the 2nd floor lift 
lobby smoke extract dampers. Table 6 shows the function of the devices connected to the wiring 
terminals in Outstation 0/S 1. A photograph of Outstation 0/S 1 is also shown in Figure 11. Note that the 
lift lobby smoke dampers are 3-wire devices whereas the window smoke AOVs in the Community Room 
and Boxing Club are 2-wire devices. Table 6 is based on the PSB Wiring Tables but with confirmation and 
additional information from BRE's visual inspection. 

Table 7 shows the function of the devices connected to the wiring terminals in Outstation 0/S 8 which is 
similar to all outstations 0/S 2 to 0/S 22. Basically, each outstation is connected to components within its 
floor such as detector, fireman's switch, pressure switch, etc. The Modbus RS-485 is connected to the 
outstation of the floor below and the outstation at the floor above. Table 7 is based on the PSB Wiring 
Tables but with confirmation and additional information from BRE's visual inspection. 

The wires to the two sets of lift lobby smoke extract dampers are connected to the same 0/S terminals 
(S4/1, S4/2 and S4/3) and therefore both dampers (north and south) operate simultaneously. 

The cable to each detector is a 4 core cable, 2 cores supply 24Volts to the detector, and the other 2 cores 
are for the signal from the detector relay base when the detector is activated, see Figure 12. 

The following photos (Figure 13, Figure 14 and Figure 15) show the sequence of steps in the removal of 
0/S 8 on the 7th floor and its accompanying battery backup panel. 
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Table 6: Cable connections to Outstation 0/S 1 

Terminal Function of connected devices Comments 

51/1 
24v from Battery backup 

51/2 
51/3 

'Network Output' cable 
51/4 

52/1 
52/2 MODBUS from Master panel 

52/3 
52/4 
52/5 MODBUS to OS2 

52/6 

53/1 
2nd floor lobby PS 

53/2 
53/3 

2nd floor lobby Fireman's SW 
53/4 
53/5 

2nd floor lobby smoke detector Same cable as detector 24V supply at S4/4, 5 
53/6 

53/7 to 
53/16 

ne 

53/17 
Community lobby Firemans SW 

53/18 
53/19 

Community lobby smoke detector Same cable as detector 24V supply at S4/10, 11 
53/20 

53/21 to 
53/32 

ne 

53/33 
Boxing club Fireman's SW 

53/34 
53/35 

Boxing club smoke detector Same cable as detector 24V supply at S4/16, 17 
53/36 

53/37 to 
53/48 

ne 

54/1 
3 wire cable 

54/2 2nd floor lobby dampers 

54/3 
Both dampers operate simultaneously 

54/4 2nd floor lobby smoke detector Same cable as detector to S3/5, 6 
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Terminal Function of connected devices Comments 

54/5 
54/6 ne 

54/7 
Community room window AOV 

54/8 
54/9 ne 

54/10 
Community room smoke detector Same cable as detector to S3/19, 20 

54/11 
54/12 ne 

54/13 
Boxing club lobby window AOV 

54/14 
54/15 ne 

54/16 
Boxing lobby smoke detector Same cable as detector to S3/35, 36 

54/17 
54/18 ne 

ne = no wire connected to terminal 
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Table 7: Cable connections to Outstation 0/S 8 (similar to Outstations 0/S 2 to 0/S 22) 

Terminal Function Comments 

51/1 
24v from Battery backup 

51/2 
51/3 

'Network Output' cable 
51/4 

52/1 
52/2 MODBUS from 0/S 7 

52/3 
52/4 
52/5 MODBUS to 0/S 9 

52/6 

53/1 
Lift lobby PS 

53/2 
53/3 

Lift lobby Fireman's SW 
53/4 
53/5 

Lift lobby smoke detector Same cable as detector 24V supply at S4/4, 5 
53/6 
53/7 

Signal from Battery Backup Panel 
Only used in 0/S panels with adjacent Battery 

53/8 Backup Panel 

53/9 to 
53/16 

ne 

54/1 
3 wire cable 

54/2 2nd floor lobby dampers 

54/3 
Both dampers operate simultaneously 

54/4 
2nd floor lobby smoke detector Same cable as detector to S3/5, 6 

54/5 
54/6 ne 

ne = no wire connected 
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Figure 11: Outstation 0/S 1 
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Figure 12: Typical smoke detector and relay base 
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Figure 13: Cables to external devices from Outstation 0/S 8 tagged and cut prior to removal of 
Outstation 0/S panel 
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Figure 14: Outstation 0/S 8 removed leaving behind cut cables to external devices 
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Figure 15: Outstation 0/S 8 panel and Battery Backup Panel 03 removed 

2.6 Connection between lift controller and smoke detection system 

BRE was specifically requested to investigate whether there was a connection between the smoke 
detection system and the lift controller. 

The lift controller had been installed in the lift motor room and had been removed prior to BRE's site 
inspections in February 2019. However, the metal trunking that contained cables and individual wires to 
this controller was still in place. 

The lift motor room had a fire detector attached to the ceiling, a manual call point close to the entrance 
door and a sounder/beacon on the wall close to the location of an 'Auxiliary Relay Unit' mounting back 
box (see Figure 16 and Figure 17). The Auxiliary Relay Unit had been removed as a Police Exhibit but its 
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mounting back box and fixed wiring was still in place. A photograph of the Auxiliary Relay Unit (inspected 
by BRE at MPS Wimbledon) is shown in Figure 18. 

Figure 18 shows a black wire and a brown wire connected to the 1 NO and 1 C relay contacts. These 
wires were traced visually and by an electrical continuity tester from the auxiliary relay mounting back box 
(auxiliary unit removed) to the black and brown wires in the metal trunking cut close to where the trunking 
would have met the lift controller panel (See Figure 19). 

Figure 18 shows 2 pairs of wires (24V DC+ brown and grey I 24V DC- black and blue) connected to the 
24V coil of the Auxiliary Relay Unit. These wires were part of a 4 core cable which was traced from the 
Auxiliary Relay Unit mounting back box to the sounder/beacon located on the same section of wall. The 
connections at the base to the sounder/beacon are shown in Figure 20. The brown and blue wires from 
the Auxiliary Relay Unit mounting back box are seen to pass into and out of the sounder I beacon. The 
brown and blue wires coming out of the sounder I beacon are part of a second 4 core cable that passes 
through the wall from the lift motor room to the next-door plant room (containing large water tanks). The 
black and grey wires bypass the sounder I beacon and are joined to the second cable that carries the 
brown and blue wires from the sounder I beacon. Electrical continuity testing confirmed that the sounder I 
beacon was connected to the to the Auxiliary Relay Unit coil (brown and blue wires). Therefore, 
energisation of the Auxiliary Relay Unit would also cause the sounder I beacon to operate. 

The 3 cables from the lift motor room sounder I beacon, detector and manual call point passed through 
the wall to the next-door plant room containing large water tanks (see Figure 21). Tracing these cables to 
the adjoining plant room showed one cable descended down the wall and 2 of 2-core cables entered a 
wiring junction box mounted on the wall. A 2-core cable exited the bottom of the wiring junction box and 
ran down the wall alongside a second cable that ran directly from the lift motor room. Electrical continuity 
testing confirmed that the cable running directly from the lift motor room was the 4-core cable that was 
connected to the Auxiliary Relay Unit and the sounder I beacon in the lift motor room. 

The two cables (one 2-core cable from the junction box, one 4-core cable from Auxiliary Relay Unit via 
sounder/beacon) (See Figure 21 and Figure 22) were traced visually and appeared to pass through the 
floor to the 23rd floor below. The cables were traced visually from the 23rd floor down each floor until the 
ground floor riser (see Figure 23). These cables were traced physically from the ground floor riser to the 
plant room by physically pulling them upwards and removing in sections on a floor by floor basis. 

Both these cables terminated unconnected inside the ground floor riser, with straight cut ends (no 
protection from unintended electrical connection), see SOCO photographs. There was also a third 
unconnected cable. None of these cables were labelled. 
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Figure 16: Cables, sounder I beacon and Auxiliary Relay Unit mounting back box adjacent to 
position of lift controller 
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Figure 17: Manual call point and smoke detector in lift motor room 
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Figure 18: Auxiliary Relay Unit 

wires traced to 
Auxiliary Relay 
Unit contacts 

Figure 19: Metal trunking containing cables and wires to lift controller 
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Figure 20: Cable connections at base of sounder I beacon in lift motor room 

Note: Left hand side, 4-core cable from Auxiliary Relay Unit. Right hand side, 4-core cable passes 
through wall to next-door plant room 
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Figure 21: Wiring junction box on wall in water tank room next to lift motor room, showing 3 
cables from lift motor room 
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1 cable from 
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down wall 

Figure 22: Wiring junction box 
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Figure 23: Cables from Lift Motor Room descended the building floor, labelled Relay Coil and 
Detector 
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2.7 Smoke extract and environmental fan dampers above entrance lobby 

There were four dampers in the smoke extract and environmental supply ductwork in the ceiling above 
the entrance lobby as listed below and shown in Figure 24. All of the dampers were three wire devices. 
24Volts powered to open and 24Volts powered to close. 

• Ground floor entrance lobby smoke extract fan inlet and outlet dampers (one 3-wire 24volt output) 
• Ground floor entrance lobby environmental fan inlet and outlet dampers (one 3-wire 24volt 

output) 

The 24volt damper control cables from Inverter Panel 1 to the smoke extract and environmental fresh air 
supply fan dampers were traced. 

lt was confirmed that the Environmental Fan inlet and outlet dampers were both connected by cable to a 
single set of terminals in a wiring junction box to a cable from Inverter Panel 1. This confirms that the 
intended operation was for both dampers to operate simultaneously. 

The Smoke Extract Fan inlet damper was confirmed to be connected to a cable from Inverter Panel 1 but 
the Smoke Extract Fan outlet damper was NOT connected inside the wiring junction box (see SOCO 
photographs). lt was therefore presumed that it was intended for the Smoke Extract Fan outlet damper to 
be permanently open. Note that the Smoke Extract Fan outlet damper was open but the other three 
dampers were closed, when inspected by BRE in July 2017 
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GT site report 

Smoke extract fan outlet 
damper permanently open 

(cable not connected 
inside wiring junction box) 

Bottom of 
supply shaft 

Louvre above entrance door 

~ = smoke extract airflow direction ~ = fresh air ventilation airflow direction 

XXXXX = motorised damper (found closed) I I I I I I I I = motorised damper (found open) 

Figure 24: Smoke extract and environmental supply ductwork above entrance lobby 

(As found damper (July 2017) open/close status indicated) 
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GT site report 

Conclusion and recommendations 

The work to meet the Metropolitan police objectives was stopped, therefore no results or conclusion can 
be reported. However, this report could assist in the reconstruction of the smoke detection system in 
order to meet the Metropolitan police objectives. 
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GT site report 

References 

Documents referred to the report 

'75019AG Boards Assignment rev02.pdf' (file dated 12/2/16)- this file contains the PSB Wiring Tables 

PSB Smoke Ventilation System Electric Schematic, Contract 75015, Drawing 800, Revision E 

Glossary of Terms used in report 

AOV- Automatic Opening Vent 

BMS - Building Management System 

1/0 _ Input/Output 

MPS - Metropolitan Police Services 

SOCO - Scenes Of Crime Officer 

SW -Switch 
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Appendix 9 

MET00070846 

Forensic Report by Scientist And re Horne 

{Eurofins Forensics) to Examine a Fire Control 

Panel Key supplied by the Fire Services 

Date of report: 15 May 2020 
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This report provides only a summary of the scientific findings, interpretation and conclusions in this 

case. lt is not intended for court use and therefore does not comply with the Criminal Procedure 

Rules parts 16 and 19. If the information in this report is required for court purposes then a Full 

Statement must be requested in advance of any court date. 

Date of Report: 

Customer References: 

LGC Forensics Reference: 

Police Force: 

Officer in the case: 

Offence: 

Date of offence: 

Suspects: 

Victim/Complainant: 

Offence Location: 

Request: 

15 May 2020 

Operation Northleigh 

LGC-171321 09 

Metropolitan Police Service 

Sarah WILD 

Investigation into the fire at Grenfell Tower 

NA 

NA 

NA 

Grenfell Tower 

To examine a Fire Control Panel Key supplied by the Fire Services. 

Purpose: 

To determine if the dimensions of the key correspond to other keys previously examined. 

Examination 

On 7 February 2020 I attended at the CSI offices at Deer Park, London at the request of the 

Metropolitan Police Service to examine the keys. 

I was presented with the following exhibits to examine in the presence of officers from the 

Metropolitan Police Service: 

15 LIFT KEYS- ON D1 00 DER/22 

SJG/01 ONE (1) FIRE BRIGADE DROP KEY PURCHASED FROM EBAY +INVOICE 

The following exhibits were also present for comparison purposes. They had been previously 

examined and reported in my report dated 12 November 2019. 

ER/1 ONE (1) EXPRESS DROP RELEASE LIFT KEY 
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ONE (1) EXPRESS FIREMANS SWITCH UN-USED 

LIFT KEY 

ER/2 

LJH/67 

BJG/74 FIRE CONTROL PANEL UNIT, GROUND FLOOR (RECOVERED 18/7/18) 

Examination and results 

DER/22 15 LIFT KEYS- ON 0100 

This was 15 keys of different types but included one drop key of the same type that would fit the fire 

control panel, Item BJG/74, the subject of this investigation. 

The drop key was measured to obtain the dimensions and it was visually compared to other drop 

keys, Items SJG/01, ER/1 and LJH/67, which were also measured. 

The drop key was found to be similar in all dimensions to the drop keys, Items ER/1 and SJG/01. 

There was however a significant difference in dimension C between the other drop keys and the drop 

key, Item LJH/67. The drop key dimensions are provided in the table below. 

A B 

D F 

c E G 

A B c D E F G 

DER/22 57.5 35.26 4.5 10.24 5.24 9.94 5.90 

SJG/01 55.79 35.55 4.54 10.13 4.63 10.00 6.76 

ER/1 58.72 35.29 4.00 10.29 5.04 10.12 6.0 

LJH/67 55.15 36.41 7.69 10.06 4.28 10.08 4.53 

The difference in dimension C is the dimension that results in drop key, Item LJH/67, being un­

useable in fire control panels such as Items BJG/74 and ER/2. 
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The drop key in Item DER/22, was inserted into the fire control panel, Item BJG/74, recovered from 

Grenfell Tower to determine the fit. The side wards of the panel had been bent as described in my 

report dated 12 November 2019. The key passed through the bent side ward on the "OFF" side 

without touching the edges of the slots. The key fouled on the bent side ward on the "ON" side, but 

was able to pass through with slight force. The observation that the key was fouling on the bent side 

ward on the "ON" side, indicates that it would also have fouled on the side wards in their original 

unbent state (This can be confirmed if the bent side wards were to be straightened and the key tried 

again). 

The drop key in Item DER/22 was also inserted into the exemplar fire control panel, Item ER/22, to 

determine the fit. They key functioned normally in the panel without fouling on the side wards. 

In my opinion the key, Item DER/22, could also be considered as a slightly ill-fitting key for the Fire 

Control panel, Item BJG/74 (as described in my report dated 12 November 2019), and had such a key 

been used it could have been responsible for the damage observed on the Fire Control panel side 

wards of Item BJG/74. 
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Conclusions: 

In my opinion:-

The drop key in Item DER/22 can be described as slightly ill-fitting. Had such a drop key been used it 

could have been responsible for the damage observed on the fire control panel side wards of Item 

BJG/74. If a fire control panel with the same dimensions as Item BJG/74 is encountered and a drop 

key such as the one in Item DER/22 is used, it may cause the same problems encountered during the 

response to the fire in Grenfell Tower. 

The drop key, Item DER/22 was similar in all dimensions to the drop keys, Item ER/1 and SJG/01. 

There was several millimetres difference in dimension C between the drop keys, Items DER/22, ER/1 

and JG/01 and the drop key Item LJH/67. 

The drop key, Item LJH/67, is not suitable for use in fire control panels such as Items ER/2 and 

BJG/74. 

Report provided by: Andre HORNE BMedSci 

Signature: 

Address Royal Armouries, Armouries Drive, Leeds, LS1 0 1 LT 

Telephone number: 
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DECLARATION 
All the information I have given in the following certificate is true to the best of my knowledge and belief. I will notify those 
instructing me of any change in this information. I am aware that any false or misleading information I have given in this 
document, or any deliberate omission of relevant information may lead to disciplinary or criminal proceedings. 

EXPERT WITNESS DECLARATION FORM 
I am an expert in the subject matters discussed and I have been requested to provide a report. I confirm that I have read 
guidance contained in a booklet known as Disclosure: Expert's evidence and unused material which details my role and 
documents my responsibilities, in relation to revelation as an expert witness. I have followed the guidance and recognise the 
continuing nature of my responsibilities of revelation. In accordance with my duties of revelation, as documented in the 
guidance booklet, I 

(a) confirm that I have complied with my duties to record, retain and reveal material in accordance with the Criminal 
Procedure and Investigations Act 1996, as amended. 
(b) have compiled an Index of all material. I will ensure that the Index is updated in the event I am provided with or 
generate additional material; 
(c) that in the event my opinion changes on any material issue, I will inform the investigating officer, as soon as 
reasonably practicable and give reasons. 

EXPERT WITNESSES SELF-CERTIFICATE 
Revelation of information (Criminal Procedure and Investigations Act 1996) 
Name of Expert Witness: Andre HORNE 
Date of birth: 
Signature: 
Defendant Name(s): 

Address: Royal Armouries, Armouries Drive, Leeds, LS 1 0 1 LT 

I have been instructed to provide expert evidence in relation to the prosecution of the above-named, or an investigation into 
the following : Grenfell Tower fire control panel. 
I confirm that I have read the booklet known as Disclosure: Experts evidence and unused material, that has been given to 
me with this form, and that I am aware of my responsibilities as an expert witness to reveal to the Prosecution Team any 
information that might undermine my evidence. 

PERSONAL INFORMATION 
1. Have you ever been convicted of, cautioned for, or received a penalty notice for, any criminal offence (other 

than minor traffic offences)? 

2. Are there any proceedings pending against you in any criminal or civil court? 

3. Are you aware of any adverse finding by a judge, magistrate or coroner about your professional competence or 
credibility as a witness? 

4. Have you ever been the subject of any adverse findings by a professional or regulatory body? 

5. Are there any proceedings, referrals or investigations pending against you that have been brought by a 
professional or regulatory body? 

6. Are you aware of any other information that you think may adversely affect your professional competence and 
credibility as an expert witness? 

Name of Expert Witness: Andre HORNE 
Signature: 
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Appendix 10 

APX00008713 

Apex 

General Arrangement- Lifts H090 & H091 

Drawing No. C5469/001 

3 September 2004 
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Official Sensitive 

Forensic Report 

This report provides only a summary of the scientific findings, interpretation and conclusions in this 

case. lt is not intended for court use and therefore does not comply with the Criminal Procedure 

Rules parts 16 and 19. If the information in this report is required for court purposes then a Full 

Statement must be requested in advance of any court date. 

Date of Report: 

Customer References: 

LGC Forensics Reference: 

Police Force: 

Officer in the case: 

Offence: 

Date of offence: 

Suspects: 

Victim/Complainant: 

Offence Location: 

Request: 

28 August 2020 

Operation Northleigh 

LGC-17132109 

Metropolitan Police Service 

Sarah WILD 

Investigation into the fire at Grenfell Tower 

NA 

NA 

NA 

Grenfell Tower 

To examine a Fire Control Panel Key supplied by the Fire Services. I have been asked to expand on 

my report dated 15 May 2020 to include the examination of exhibit SJG/01 and to produce a table of 

results. 

Purpose: 

To determine if the dimensions of the key correspond to other keys previously examined. 

Examination 

On 7 February 2020 I attended at the CSI offices at Deer Park, London at the request of the 

Metropolitan Police Service to examine the keys. 

I was presented with the following exhibits to examine in the presence of officers from the 

Metropolitan Police Service: 

15 LIFT KEYS- ON D100 DER/22 

SJG/01 ONE (1) FIRE BRIGADE DROP KEY PURCHASED FROM EBAY +INVOICE 

The following exhibits were also present for comparison purposes. They had been pr iously 

examined and reported in my report dated 12 November 2019. 

Page 1 of 6 

RH000000004_0315 
RHO00000004/315



Appendices to Report of Roger Howkins 1 Vertical Transportation Engineer I Lifts I Arup I Grenfell Tower Inquiry I September 2020 

Official Sensitive 

ONE (1) EXPRESS DROP RELEASE LIFT KEY 

ONE (1) EXPRESS FIREMANS SWITCH UN-USED 

LIFT KEY 

Forensic Report 

ER/1 

ER/2 

LJH/67 

BJG/74 FIRE CONTROL PANEL UNIT, GROUND FLOOR (RECOVERED 18/7/18) 

Examination and results 

DER/22 15 LIFT KEYS- ON 0100 

This was 15 keys of different types but included one drop key of the same type that would fit the fire 

control panel, Item BJG/7 4, the subject of this investigation . 

. The drop key was measured to obtain the dimensions and it was visually compared to other drop 

keys, Items SJG/01, ER/1 and LJH/67, which were also measured. 

The drop key was found to be similar in all dimensions (but not the same) to the drop keys, Items 

ER/1 and SJG/01. There was however a significant difference in dimension C between the other drop 

keys and the drop key, Item LJH/67. The drop key dimensions are provided in the table below. 

A B 

c E G 

--
A B c D E F G --

DER/22 57.5 35.26 4.5 10.24 5.24 9.94 5.90 

SJG/01 55.79 35.55 4.54 10.13 4.63 10.00 6.76 -
ER/1 58.72 35.29 4.00 10.29 5.04 10.12 6.0 

LJH/67 55.15 36.41 7.69 10.06 4.28 10.08 4.53 

The difference in dimension C is the dimension that results in drop key, Item LJH/67, being un­

useable in fire control panels such as Items BJG/7 4 and ER/2. 
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Official Sensitive 

Forensic Report 

The drop key in Item DER/22, was inserted into the fire control panel, Item BJG/74, recovered from 

Grenfell Tower to determine the fit. The side wards of the panel had been bent as described in my 

report dated 12 November 2019. The key passed through the bent side ward on the "OFF" side 

without touching the edges of the slots. The key fouled on the bent side ward on the "ON" side, but 

was able to pass through with slight force. The observation that the key was fouling on the bent side 

ward on the "ON" side, indicates that it would also have fouled on the side wards in their original 

unbent state (This can be confirmed if the bent side wards were to be straightened and the key tried 

again). I cannot categorically state what the degree of fouling would have been and how much force 

would have been required to force the key through the side wards in their original unbent state in 

order to operate the electronic switch. 

The drop key in Item DER/22 was also inserted into the exemplar fire control panel, Item ER/22, to 

determine the fit. They key functioned normally in the panel without fouling on the side wards. 

In my opinion the key, Item DER/22, could also be considered as a slightly ill-fitting key for the Fire 

Control panel, Item BJGn4 (as described in my report dated 12 November 2019), and had such a key 

been used it could have been responsible for the damage observed on the Fire Control panel side 

wards of Item BJGn 4. 
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Official Sensitive 

Forensic Report 

SJG/01 ONE (1) FIRE BRIGADE DROP KEY PURCHASED FROM EBA Y + INVOICE 

This was a commercially available drop key purchased by the Metropolitan Police Service. The drop 

key was measured to obtain the dimensions and it was visually compared to other drop keys, Items 

DER/22, ER/1 and LJH/67, which were also measured. 

The drop key was found to be similar in all dimensions to the drop keys, Items ER/1 and DER/22. 

There was however a significant difference in dimension C between the other drop keys and the drop 

key, Item LJH/67. The drop key dimensions are provided in the table in the paragraph describing 

Item DER/22. 

The drop key was inserted into the fire control panel, Item BJG/74, recovered from Grenfe!l Tower 

and the exemplar fire control panel, Item ER/2, to determine the fit. The key passed through the side 

wards on both sides without touching the edges of the slots of both panels. 

Conclusions: 

In my opinion:-

The drop key in Item DER/22 can be described as slightly ill-fitting. Had such a drop key been used it 

could have been responsible for the damage observed on the fire control panel side wards of Item 

BJG/7 4. If a fire control panel with the same dimensions as Item BJG/7 4 is encountered and a drop 

key such as the one in Item DER/22 is used, it may cause the same problems encountered during the 

response to the fire in Grenfell Tower. Because the panel BJG/74 is in a damaged state with bent 

side wards, I cannot categorically state what amount of force that would have been required to force it 

through the side wards in its undamaged state. 

The drop key, Item SJG/01, functioned normally on the damaged panel BJG/74. My expectation is 

that it would also have functioned normally on the undamaged panel. 

The drop key, Item DER/22 was similar in all dimensions to the drop keys, Item ER/1 and SJG/01. 

Although the dimensions of the three keys were similar, they were however not the same (as can be 

seen in the table with drop key dimensions in the paragraph describing Item DER/22). 

There was several millimetres difference in dimension C between the drop keys, Items DER/22, ER/1 

and SJG/01 and the drop key Item LJH/67. 

The drop key, Item LJH/67, is not suitable for use in fire control panels such as Items ER/2 and 

BJG/74. 
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Official Sensitive 

Forensic Report 

A summary of my conclusions for both panels can be found in the table below 

Control panel BJG/74 (Grenfell Control panel ER/2 (unused 
Tower) control switch purchased as 

an example) 
LJH/67 Grossly ill-fitting. If inserted into Grossly il!-fitting. If inserted into 

this control panel the key would this control panel the key would 
not turn and would not be not turn and would not be 
capable of switching the control capable of switching the control 
panel on/off. Incapable of panel on/off. 
causing the side ward damage 
seen in this control panel. 

ER/1 Slightly ill-fitting. With force* this Functioned correctly 
key would be capable of being 
turned in this control panel and at 
the same time causing damage 
similar to that seen in this control 
panel side wards. In these 
circumstances this key could 
have operated the control panel 
electronic switch. 

DER/22 Slightly ill-fitting. With force * this Functioned normally without 
key would be capable of being fouling on the side wards 
turned in this control panel and at 
the same time causing damage 
similar to that seen in this control 
panel side wards. In these 
circumstances this key could 
have operated the control panel 
electronic switch. 

SJG/01 Functioned normally without Functioned normally without 
fouling on the side wards. Would fouling on the side wards 
not have caused any damage to 
the side wards and would have 
operated the control panel 
electronic switch 

* Because the panel BJG/7 4 is in a damaged state with bent side wards, I cannot categorically state 

what amount of force that would have been required force the key through the side wards in its 

undamaged state. 

Reporl provided by: 

Signature: 

Address Ro Armouries, Armouries Drive, Leeds, LS10 1LT 

Telephone number. 
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Official Sensitive 

Forensic Report 

DECLARATION 
All the information I have given in the following certificate is true to the best of my knowledge and bellef. I will notify those 
instructing me of any change in this information. I am aware that any false or misleading information I have given in this 
document, or any deliberate omission of relevant information may lead to disciplinary or criminal proceedings. 

EXPERT WITNESS DECLARATION FORM 
I am an expert in the subject matters discussed and I have been requested to provide a report. I confirm that I have read 
guidance contained in a booklet known as Disclosure: Expert's evidence and unused material which details my role and 
documents my responsibilities, in relation to revelation as an expert witness. I have followed the guidance and recognise the 
continuing nature of my responsibilities of revelation. In accordance with my duties of revelation, as documented in the 
guidance booklet, I 

(a) confirm that I have complied with my duties to record, retain and reveal material in accordance with the Criminal 
Procedure and Investigations Act 1996, as amended. 
(b) have compiled an Index of all material. I will ensure that the Index is updated in the event I am provided with or 
generate additional material; 
(c) that in the event my opinion changes on any material issue, I will Inform the investigating officer, as soon as 
reasonably practicable and give reasons. 

EXPERT WITNESSES SELF~CERTIFICATE 
Revelation of information (Criminal Procedure and lnv 
Name of Expert Witness: And re HORNE 
Date of birth: 
Signature: 
Defendant Name(s): '' 

Address: Royal Armouries, Armouries Drive, Leeds, LS1 0 1 LT 

I have been instructed to provide expert evidence in relation to the prosecution of the above-named, or an investigation into 
the following : Grenfell Tower fire control paneL 
I confirm that I have read the booklet known as Disclosure: Experts evidence and unused material, that has been given to 
me with this form, and that I am aware of my responsibilities as an expert witness to reveal to the Prosecution Team any 
information that might undermine my evidence. 

PERSONAL INFORMATION 
1. Have you ever been convicted of, cautioned for, or received a penalty notice for, any criminal offence (other 

than minor traffic offences)? 

2. Are there any proceedings pending against you in any criminal or civil court? 

3. Are you aware of any adverse finding by a judge, magistrate or coroner about your professional competence or 
credibility as a witness? 

4. Have you ever been the subject of any adverse findings by a professional or regulatory 

5. Are there any proceedings, referrals or investigations pending against you that have been brought by a 
professional or regulatory body? 

6. Are you aware any other information that you think may adversely 
credibility as an expert witness? 

Name of Expert Witness: Andre HORNE 
Signature: 

your professional competence and 
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Appendix 10 

MET00071 006 

Forensic Report by Scientist And re Horne 

{Eurofins Forensics) 

Date of report: 28 August 2020 
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Official Sensitive 

Forensic Report 

This report provides only a summary of the scientific findings, interpretation and conclusions in this 

case. lt is not intended for court use and therefore does not comply with the Criminal Procedure 

Rules parts 16 and 19. If the information in this report is required for court purposes then a Full 

Statement must be requested in advance of any court date. 

Date of Report: 

Customer References: 

LGC Forensics Reference: 

Police Force: 

Officer in the case: 

Offence: 

Date of offence: 

Suspects: 

Victim/Complainant: 

Offence Location: 

Request: 

28 August 2020 

Operation Northleigh 

LGC-17132109 

Metropolitan Police Service 

Sarah WILD 

Investigation into the fire at Grenfell Tower 

NA 

NA 

NA 

Grenfell Tower 

To examine a Fire Control Panel Key supplied by the Fire Services. I have been asked to expand on 

my report dated 15 May 2020 to include the examination of exhibit SJG/01 and to produce a table of 

results. 

Purpose: 

To determine if the dimensions of the key correspond to other keys previously examined. 

Examination 

On 7 February 2020 I attended at the CSI offices at Deer Park, London at the request of the 

Metropolitan Police Service to examine the keys. 

I was presented with the following exhibits to examine in the presence of officers from the 

Metropolitan Police Service: 

15 LIFT KEYS- ON D100 DER/22 

SJG/01 ONE (1) FIRE BRIGADE DROP KEY PURCHASED FROM EBAY +INVOICE 

The following exhibits were also present for comparison purposes. They had been pr iously 

examined and reported in my report dated 12 November 2019. 
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Official Sensitive 

ONE (1) EXPRESS DROP RELEASE LIFT KEY 

ONE (1) EXPRESS FIREMANS SWITCH UN-USED 

LIFT KEY 

Forensic Report 

ER/1 

ER/2 

LJH/67 

BJG/74 FIRE CONTROL PANEL UNIT, GROUND FLOOR (RECOVERED 18/7/18) 

Examination and results 

DER/22 15 LIFT KEYS- ON 0100 

This was 15 keys of different types but included one drop key of the same type that would fit the fire 

control panel, Item BJG/7 4, the subject of this investigation . 

. The drop key was measured to obtain the dimensions and it was visually compared to other drop 

keys, Items SJG/01, ER/1 and LJH/67, which were also measured. 

The drop key was found to be similar in all dimensions (but not the same) to the drop keys, Items 

ER/1 and SJG/01. There was however a significant difference in dimension C between the other drop 

keys and the drop key, Item LJH/67. The drop key dimensions are provided in the table below. 

A B 

c E G 

--
A B c D E F G --

DER/22 57.5 35.26 4.5 10.24 5.24 9.94 5.90 

SJG/01 55.79 35.55 4.54 10.13 4.63 10.00 6.76 -
ER/1 58.72 35.29 4.00 10.29 5.04 10.12 6.0 

LJH/67 55.15 36.41 7.69 10.06 4.28 10.08 4.53 

The difference in dimension C is the dimension that results in drop key, Item LJH/67, being un­

useable in fire control panels such as Items BJG/7 4 and ER/2. 
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Official Sensitive 

Forensic Report 

The drop key in Item DER/22, was inserted into the fire control panel, Item BJG/74, recovered from 

Grenfell Tower to determine the fit. The side wards of the panel had been bent as described in my 

report dated 12 November 2019. The key passed through the bent side ward on the "OFF" side 

without touching the edges of the slots. The key fouled on the bent side ward on the "ON" side, but 

was able to pass through with slight force. The observation that the key was fouling on the bent side 

ward on the "ON" side, indicates that it would also have fouled on the side wards in their original 

unbent state (This can be confirmed if the bent side wards were to be straightened and the key tried 

again). I cannot categorically state what the degree of fouling would have been and how much force 

would have been required to force the key through the side wards in their original unbent state in 

order to operate the electronic switch. 

The drop key in Item DER/22 was also inserted into the exemplar fire control panel, Item ER/22, to 

determine the fit. They key functioned normally in the panel without fouling on the side wards. 

In my opinion the key, Item DER/22, could also be considered as a slightly ill-fitting key for the Fire 

Control panel, Item BJGn4 (as described in my report dated 12 November 2019), and had such a key 

been used it could have been responsible for the damage observed on the Fire Control panel side 

wards of Item BJGn 4. 

____________ ""·~---~-----------App.elldlc.es .. Eage . .323.of359 

Key DER/22 at the top and 
Key ER/1 at the bottom 

Key LJH/67 at the top and 
Key ER/1 at the bottom 
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Official Sensitive 

Forensic Report 

SJG/01 ONE (1) FIRE BRIGADE DROP KEY PURCHASED FROM EBA Y + INVOICE 

This was a commercially available drop key purchased by the Metropolitan Police Service. The drop 

key was measured to obtain the dimensions and it was visually compared to other drop keys, Items 

DER/22, ER/1 and LJH/67, which were also measured. 

The drop key was found to be similar in all dimensions to the drop keys, Items ER/1 and DER/22. 

There was however a significant difference in dimension C between the other drop keys and the drop 

key, Item LJH/67. The drop key dimensions are provided in the table in the paragraph describing 

Item DER/22. 

The drop key was inserted into the fire control panel, Item BJG/74, recovered from Grenfe!l Tower 

and the exemplar fire control panel, Item ER/2, to determine the fit. The key passed through the side 

wards on both sides without touching the edges of the slots of both panels. 

Conclusions: 

In my opinion:-

The drop key in Item DER/22 can be described as slightly ill-fitting. Had such a drop key been used it 

could have been responsible for the damage observed on the fire control panel side wards of Item 

BJG/7 4. If a fire control panel with the same dimensions as Item BJG/7 4 is encountered and a drop 

key such as the one in Item DER/22 is used, it may cause the same problems encountered during the 

response to the fire in Grenfell Tower. Because the panel BJG/74 is in a damaged state with bent 

side wards, I cannot categorically state what amount of force that would have been required to force it 

through the side wards in its undamaged state. 

The drop key, Item SJG/01, functioned normally on the damaged panel BJG/74. My expectation is 

that it would also have functioned normally on the undamaged panel. 

The drop key, Item DER/22 was similar in all dimensions to the drop keys, Item ER/1 and SJG/01. 

Although the dimensions of the three keys were similar, they were however not the same (as can be 

seen in the table with drop key dimensions in the paragraph describing Item DER/22). 

There was several millimetres difference in dimension C between the drop keys, Items DER/22, ER/1 

and SJG/01 and the drop key Item LJH/67. 

The drop key, Item LJH/67, is not suitable for use in fire control panels such as Items ER/2 and 

BJG/74. 

RH000000004_0325 
RHO00000004/325



Appendices to Report of Roger Howkins 1 Vertical Transportation Engineer I Lifts I Arup I Grenfell Tower Inquiry I September 2020 

Official Sensitive 

Forensic Report 

A summary of my conclusions for both panels can be found in the table below 

Control panel BJG/74 (Grenfell Control panel ER/2 (unused 
Tower) control switch purchased as 

an example) 
LJH/67 Grossly ill-fitting. If inserted into Grossly il!-fitting. If inserted into 

this control panel the key would this control panel the key would 
not turn and would not be not turn and would not be 
capable of switching the control capable of switching the control 
panel on/off. Incapable of panel on/off. 
causing the side ward damage 
seen in this control panel. 

ER/1 Slightly ill-fitting. With force* this Functioned correctly 
key would be capable of being 
turned in this control panel and at 
the same time causing damage 
similar to that seen in this control 
panel side wards. In these 
circumstances this key could 
have operated the control panel 
electronic switch. 

DER/22 Slightly ill-fitting. With force * this Functioned normally without 
key would be capable of being fouling on the side wards 
turned in this control panel and at 
the same time causing damage 
similar to that seen in this control 
panel side wards. In these 
circumstances this key could 
have operated the control panel 
electronic switch. 

SJG/01 Functioned normally without Functioned normally without 
fouling on the side wards. Would fouling on the side wards 
not have caused any damage to 
the side wards and would have 
operated the control panel 
electronic switch 

* Because the panel BJG/7 4 is in a damaged state with bent side wards, I cannot categorically state 

what amount of force that would have been required force the key through the side wards in its 

undamaged state. 

Reporl provided by: 

Signature: 

Address Ro Armouries, Armouries Drive, Leeds, LS10 1LT 

Telephone number. 
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DECLARATION 
All the information I have given in the following certificate is true to the best of my knowledge and bellef. I will notify those 
instructing me of any change in this information. I am aware that any false or misleading information I have given in this 
document, or any deliberate omission of relevant information may lead to disciplinary or criminal proceedings. 

EXPERT WITNESS DECLARATION FORM 
I am an expert in the subject matters discussed and I have been requested to provide a report. I confirm that I have read 
guidance contained in a booklet known as Disclosure: Expert's evidence and unused material which details my role and 
documents my responsibilities, in relation to revelation as an expert witness. I have followed the guidance and recognise the 
continuing nature of my responsibilities of revelation. In accordance with my duties of revelation, as documented in the 
guidance booklet, I 

(a) confirm that I have complied with my duties to record, retain and reveal material in accordance with the Criminal 
Procedure and Investigations Act 1996, as amended. 
(b) have compiled an Index of all material. I will ensure that the Index is updated in the event I am provided with or 
generate additional material; 
(c) that in the event my opinion changes on any material issue, I will Inform the investigating officer, as soon as 
reasonably practicable and give reasons. 

EXPERT WITNESSES SELF~CERTIFICATE 
Revelation of information (Criminal Procedure and lnv 
Name of Expert Witness: And re HORNE 
Date of birth: 
Signature: 
Defendant Name(s): '' 

Address: Royal Armouries, Armouries Drive, Leeds, LS1 0 1 LT 

I have been instructed to provide expert evidence in relation to the prosecution of the above-named, or an investigation into 
the following : Grenfell Tower fire control paneL 
I confirm that I have read the booklet known as Disclosure: Experts evidence and unused material, that has been given to 
me with this form, and that I am aware of my responsibilities as an expert witness to reveal to the Prosecution Team any 
information that might undermine my evidence. 

PERSONAL INFORMATION 
1. Have you ever been convicted of, cautioned for, or received a penalty notice for, any criminal offence (other 

than minor traffic offences)? 

2. Are there any proceedings pending against you in any criminal or civil court? 

3. Are you aware of any adverse finding by a judge, magistrate or coroner about your professional competence or 
credibility as a witness? 

4. Have you ever been the subject of any adverse findings by a professional or regulatory 

5. Are there any proceedings, referrals or investigations pending against you that have been brought by a 
professional or regulatory body? 

6. Are you aware any other information that you think may adversely 
credibility as an expert witness? 

Name of Expert Witness: Andre HORNE 
Signature: 

your professional competence and 
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Appendix 11 

Photographs of lifts at Grenfell Tower 

Metropolitan Police 

URN Description 

M ET0006520 1 Car operating panel (horizontal) 

MET00065229 Lift pit with water 

MET00065250 Rear of lift car roof 

MET00065300 Lift car ceiling from inside car 

MET00065397 Lift car interior showing car operating 

panel on left hand wall 

MET00065423 Floor entrance 

M ET00065481 Lift car interior showing car operating 

panel on left hand wall 

MET00065517 Lift car ceiling 

MET00065559 Lift car interior with security camera 

MET00065570 Lift shaft and guide rails 

MET00065571 Lift shaft and guide rails 
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Appendix 11 

MET00065201 - Car operating panel 

{horizontal) 
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Appendix 11 

MET00065229 - Lift pit with water 
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Appendix 11 

MET00065250 - Rear of lift car roof 
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Appendix 11 

MET00065300 - Lift car ceiling from inside car 
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Appendix 11 

MET00065397 - Lift car interior showing car 

operating panel on left hand wall 
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Appendix 11 

MET00065423 - Floor entrance 
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Appendix 11 

MET00065481 - Lift car interior showing car 

operating panel on left hand wall 
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Appendix 11 

MET00065517 - Lift car ceiling 
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Appendix 11 

MET00065559 - Lift car interior with security 

camera 
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Appendix 11 

MET00065570- Lift shaft and guide rails 
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Appendix 11 

MET00065571 - Lift shaft and guide rails 
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Appendix 12 

TM01 0023897 

Hammond & Champness 

Drawing No. 30641/7/1{C) 

July 1971 
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Appendix 13 

APX00008713 

Apex 

General Arrangement- Lifts H090 & H091 

Drawing No. C5469/001 

3 September 2004 
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I 1FT EQUIPMENT ITE~ NOTES 

1. PERMANENT SHAFT UGHTING. 
2. 3 WAY Sl'llTCHES FOR SHAFT LIGHTING, 1 No. IN LIFT PIT AND 1 No. IN MACHINE 

ROOM, CARTOP • 
3. EMERGENCY STOP Sl'llTCH IN UFT PIT. 
4. PIT ACCESS LADDER. 
5. TRUNKING RISER. 
6. TRAVEUNG FLEXES. 
7 UMIT S\\1TCHES. 
8. LEVEUNG TAPE HEAD. 
9. GOVERNOR TENSION PULLEY - WEIGHT. 
10. CAR GUIDE RAJLS n61 EXIS11NG RELOCATED. 
11. CWT GUIDE RAILS n63 EXISTING RELOCATED 
12. CAR - CWT BUFFERS OIL HYDRAULIC. 
13. SAFETY GEAR BLOCKS, CAR. 
14. CAR OPERATING PANEL. 
15. CAR EMERGENCY TELEPHONE IN C.O.P . 
16. LANDING PUSH STATION. 
17. LANDING INDICATOR UNITS. 
18. FIRE~AN'S Sl'llTCH AT GROUND FLOOR. 
19. -
20. -
21. OVER SPEED GOVERNOR - SAFETY GUARD. 
22. -
23. -
24. SAFETY - GUARDRAILS, NEW. 
25. MACHINE PLATFORM ACCESS LADDER, NEW. 
26. MACHINE ROON ACCESS DOOR , EXISTING, MAX., BOO x =mm. CLEAR OPENING. 
27. MACHINE ROON ACCESS TRAP, EXISTING, C/0 ~ x = 
28. MACHINE ROON LIGHT S\\HCH, / EMERGENCY. 
29. MAIN SWITCH GEAR, SEE BUILDERS NOTES E,F,G,H,J,K,L 
30. HOISTING BEANS EXISTING. 
31. CONTRO..LER SAFETY, INSULATED RUBBER MAT. 
32. -
33. -
34. -
35. -

BUll PERS NOTES 

A. LIFT DATUM'S AA, BB, CC. ALL DIMENSION ANS SETTING OUT TO BE TAKEN FROM 
11-IESE UNES. 

B. PLUMB SHAFT SIZES SHOWN ARE MINIMUM PLUMB DIMENSIONS REQUIRED TO ACCOMMODA 
LIFT EQUIPMENT FOR 11-IIS CONTRACT. NO ALLOWANCE HAS BEEN MADE FOR BUILDERS 
TOLERANCE WHICH MUST BE ADDED. A TOLERANCE OF UP TO 25mm IS ACCEPTABLE UPTO 
A TRAVEL OF 30 METRES. 

g ~~fL'Mf~~~?i'R~:.~B~Rfp~ ~6u.~~~~RED UP AND BACK FlLLED 11-IUs--- < ,. · .. 
FULL HEIGHT, BUILD IN AND MAKE GOOD UP TO BOTIOM SILLS TO LIFT 
ERECTORS INSTRUCTIONS. 

E. TE~PORARY 110v UGHTING AND POWER REQUIRED IN UFT SHAFT AND MACHINE 
ROO~. BY APEX. 

F. 11-IREE PHASE AND NEUTRAL SWTCH FUSE TO INTAKE ROOM AND ISOLATOR TO MACHINE 
ROO~ BY APEX, ELECTRICAL SUB-CONTRACTOR. RATED AT= AMPS, 
FUSED AT 1BC. AMPS (MOTOR RATED) 

G. CONSUMER UNIT TO MACHINE ROOM BY APEX, ELECTRICAL SUBCONTRACTOR 
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H. APEX TO PRO'IIDE TO PRO'IIDE PERMANENT SHAFT UGHTING IN EACH UFT SHAFT, 
TO COMPLY W111-l BU] ER &: YOUNG SPECIFICATION. 

J. APEX TO PRO'IIDE UFT CAR UGH11NG SUPPLY AND SW1TCHGEAR . 
K. SHAFT LIGHTING AND CAR LIGHTING SUPPLY TO TERMINATE IN CONSUMER UNI1S. All. 

OTHER ELECTRICAL SER'IICES BY APEX. 
L. APEX TO PRO'IIDE PERMANENT LIGHTING AND SWITCH GEAR IN MACHINE ROOM. 

M. MACHINE ROON TEMPERATURE TO BE MAINTAINED BETWEEN 5' AND 40'C FOR 
TRACTION LIFTS BY HEATING/VENTILATION .llY..APEX 

PI. PR9~18E SMSIEE ~£PIT oH TeP SF SI IIoFT "F9 FRESII ,t.IR. T9 LeGAL A~"FIISRI"RES 
R:Eei:IIRE!o1Eiff5 AI4B BE"Ii!IILS. 
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Roger Howkins 

Profession 
Vertical Transportation Engineer 

Current Position 
Consultant 

Joined Arup 
1989 

Years of Experience 
+50 

Nationality 

Qualification 
HNC Electrical 

Committees 
1989-2002 CIBSE Lift Group 
1995-2000 Council on Tall 
Buildings and Urban Habitat 
1999-2001 EU- Improving 
Access to Existing Buildings 
2000 -2003 ISO- Lift Ride 
Quality 
2009-l 0 - Department of Health 
HTM 08.02 Review (Revised 
2015-2016) 
2009-Present- US Code Al7.l 
Code Committee Reviewer 
2016 - International panel of 
experts on lifts and escalators 
Singapore Building and 
Construction Authority (BCA) 

Publications 
Publications include: 
In event of fire use the elevators 
Who's behind the call? 
Elevator Core Areas - A 
Comparison 
Universal Access or Disabled 
Access 
Elevators for emergency 
evacuation and egress 
Wer Steckt Hinter Auflugruf 
En Caso de Incendo, Use Los 
Ascensores 

Roger Howkins is a Consultant in the Arup VT Team, giving 
advice to all parts of the firm, both in the UK and Overseas, on 
the use of lifts, escalators and passenger conveyors in new 
developments and upgrading of existing equipment. 

He has experience in providing expert witness and testimonies in 
the UK and overseas. 

Commissioning and surveying of lifts, escalator and passenger 
conveyors projects is also undertaken, within the UK and 
overseas. 

He has experience in surveying terrorist bomb and fire damaged 
lift and escalator installations. 

Whilst the majority of the work has been in the UK or Europe, 
overseas projects have been undertaken, notably in Hong Kong, 
Philippines, Spain, Israel, Japan, UAE, USA, Australia, 
Switzerland and Kuwait. 

In addition to his general expertise, he is an authority on lifts for 
airports, tall buildings, lift modernisation, traffic calculations and 
modem approach to system design involving panoramic lifts. 

He has published an authoritative book on Lift Modernisation 
together with visual training aids and is a regular contributor to 
lift related publications. 

Roger has extensive experience of managing major vertical 
transportation project teams to deliver innovative solutions to a 
variety of clients from inception to completion on a wide range of 
developments. 

Hospitals (1989 - 2016) 

• Kings College Hospital, London 
Lift engineer for various projects 

• St Paul's Hospital, Vancouver 
Lift engineer for project 

• UCL, London 
Lift engineer for project 

• Onassis Hospital, Athens 
Lift engineer for project 

Commercial Buildings (1989- 2016) 

• Fundacion Caixa Galicia- Spain 
Lift engineer for new HQ Building 

• 122 Leadenhall Street, London 
Lift engineer for new high-rise building 
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• Custom House Dock, Dublin 
Lift engineer for project 

Museums (1993 - 2016) 

• Istanbul Cultural Centre, Istanbul 
Lift engineer for project 

• British Museum, London 
Lift engineer for project 

• Guggenheim, Abu Dhabi 
Lift engineer for project 

• Victoria and Albert Museum, London 
Lift engineer for various projects 

• Museum of Modem Art, Milan 
Lift engineer for project 

Airports (1990- 2016) 

• Geneva, Switzerland 
Lift engineer for project 

• Sabiah Gokcen, Istanbul, Turkey 
Lift engineer for project 

• Frankfurt Terminal A Extension, Frankfurt 
Lift engineer for project 

• Dublin Terminal 2, Dublin 
Lift engineer for project 

• Kuwait Terminal 2, Kuwait 
Lift engineer for project 

Transport Systems (1992 - 2016) 

• Gibraltar Cable Car System, Gibraltar 
Lift engineer for project 

• Crossrail, Bank Station, London 
Lift engineer for station project 

• Tyne & Wear Metro, Newcastle 
Lift engineer for inclined lifts 

• Lantau Airport Railway, Hong Kong 
Lift engineer for project 

Tall Buildings and Towers (1990- 2016) 

• 122 Leadenhall Street, London 
Lift engineer for project 

• BT Tower, London 
Lift engineer for project 

• Canada Water, London 
Lift engineer for project 
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• Cork County Hall, Cork 
Lift engineer for project 

Modernisation (1992- 2016) 

• BT Tower, London 
Lift engineer for project 

• Channel4, London 
Lift engineer for project 

• River Plate House, London 
Lift engineer for project 

• Hotel Gallia, Milan 
Lift engineer for project 

• Bracken House 
Lift engineer for project 
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