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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Introduction

This Technical Specification has been prepared in response to ISO/TC 178 Resolution 273/2007 in which
the Technical Committee requested that WG 6 undertake to write a specification for lift features that
if incorporated into an appropriate lift would enable it to be used in safety to evacuate persons from a
building that was suitably designed.

This work results from a detailed study undertaken by TC 178/WG6 into the feasibility of using lifts for
evacuation of persons. The study ISO/TR 25743 indicated that it was feasible to use lifts, provided that
certai . ) . : g

Lift engineers and other specialists have been involved in the production of this specification,
It has been recognized that lift engineers are not experts in building design or fire ehginegring. The
wrijiting of this Technical Specification does not indicate if it is acceptable or permitted to use lifts for
bujlding evacuations. It only indicates the features required should those persens responsible wish to
mdke such a decision. This Technical Specification does not define, in any detail, building features that
will have to be provided in conjunction with a lift intended to be used for/#€yacuation. Its aim |s to make
clefr to those persons involved in building design and fire engineering the‘issues that they sh3ll address
to pnable the lift to be used safely.

There are many reasons why a building might need to be evacuated,/such as a fire, explosion, chemical or
biqlogical attack, flooding, storm damage, earthquake, etc. Notdll of these are relevant to everjy building
anfl other hazardous situations, while existing, are so unlikely to occur that they can be digregarded.
Defigners of buildings have to determine if a particular hazard is sufficiently great as fo require
adflressing.

If, for example, a small office block is being designéed'that will be located in a mid-town area, if is within
the¢ realm of possibility that it could be subjected-to an explosion or chemical attack (terrorismy). It is not,
however, very likely to be the case unless it has'some particular reason to make it vulnerable. In most
cages, the risk of these events is probably, solow as to make it unnecessary for them to be addressed.

If e building is to be the headquartersof National Security, this will increase the likelihood [of it being
subjected to some form of attack. [ might be necessary to consider the effects of an explosion in or close
to the building or a chemical agent.being introduced into the building.

Cldarly, a building constructed in an area where earthquakes do not normally occur need not have
provisions made for such an’event.

If g4 building is to be built in the centre of a major city to form a prestigious landmark, it might b¢ essential
to ponsider all likely-events that could occur.

Thee designerfofthe building has to determine, by risk assessment or other methods, what hazardous
evénts needs to bereasonably addressed. Once thisis completed, ISO/TR 25743 canbe used toupderstand
the¢ lift and building features that might be required for each evacuation scenario envisaged.

A ]|ift or lifts can enable disabled persons to evacuate a building in relative ease, but if it is thought,
lifts could play a role in general evacuation, they might or might not make a significant contribution to
reducing the general evacuation time. It will depend on the building size, number of lifts, etc.

This Technical Specification defines lift requirements to address common hazards that all users could
be exposed to if lifts are used for evacuation.

Even ifitis thought thatlifts could play a partin a general evacuation, it might prove to be uneconomical.
It is not suggested for lifts to replace or change the requirements for escape stairs, and that using lifts
instead of stairs can increase evacuation times in many building designs. The intention is to allow lifts
to play a positive role in assisting and improving the efficiency of the building evacuation strategy.

This Technical Specification is divided into sections covering the key items that have to be addressed.
There is no priority intended from the order in which the items are listed.

© IS0 2014 - All rights reserved v
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TECHNICAL SPECIFICATION ISO/TS 18870:2014(E)

Lifts (elevators) — Requirements for lifts used to assist in
building evacuation

echnies : : H A g AFFyHE —whieh-are-igstalled in
bujldings having a suitable comprehensive building evacuation strategy. It does not defing building
requirements that will have to be provided as part of the overall evacuation strategy fof the building.

Exfluded from this Technical Specification are the following:
—| details of a building evacuation strategy;
—| details of building features to reduce risks or eliminate hazards;

—| national building requirements which might demand special features.

2 | Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references,yonly the edition cited applies. Fof undated
references, the latest edition of the referenced document (including any amendments) applieq.

IS 4190-5, Lift (Elevator) installation — Part 5: Gontrol devices, signals and additional fittings

3 | Terms and definitions

For the purposes of this document, the-following terms and definitions apply.

3.1
Alternative Evacuation Exjt-Floor
AHEF

leviel defined by the building designer to be used for evacuation when systems or management fletermine
it ghould be used

3.

Building Management System

BMS

system capable of making appropriate decisions based on information sent to it

3.

TIIICOT IIICTUCTIIT

introduction of a gas, chemical, bacterial agent, or substance into the building

3.4

building management

persons or organization responsible for ensuring the day-to-day safe efficient running of the building
and for ensuring the building is safely evacuated in line with the evacuation strategy

3.5
ETA
estimated time of arrival of the lift

© ISO 2014 - All rights reserved 1
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3.6
fire
combustion of material producing, heat, sometimes smoke, and/or flame

3.7

Fire Command Centre

FCC

room or area provided in the building where information is displayed showing the status of a fire
detection system and lifts, etc. and where management can receive audible and visual information to
determine what actions to take if lifts are to be used

3.8
fire compartment

fire separated area
area within a building bounded by walls, floor, and ceiling constructed from fire resisting material sq as
to providg resistance to fire for a defined period

39

fire warden
person appointed by the building management to assist in managing the evacuation of a floor or areg of
building during an emergency

3.10
hazardoys area
area wherile due to heat, smoke, gas, etc. the environment is consideted dangerous to persons

3.11
hazard detection system
system of|sensors capable of automatically detecting fire, Smoke, gas, etc

3.12
impaired mobility
difficulty jn using stairs because of a physical impairment

3.13
lift evacujation time
time a peifson spends using a lift to gvacuate

Note 1 to eptry: Itis expressed in s.

Note 2 to gntry: This is measured from initiation of evacuation service for a given floor plus the time spent
travelling fo the floor plusthetime to open doors, load the car return nonstop to main exit for evacuation, open
doors, and|empty lift caw

3.14
Main Evafpuation Exit Floor
MEEF
floor designdted by the building designer where persons should exit lifts to leave the building

Note 1 to entry: This might or might not be the normal exit floor or ground floor of the building.

3.15

required lift evacuation handling capacity

number of persons who can be moved to the main evacuation exit floorin a five-minute period, expressed
as a percentage of the total number of persons to be evacuated by lifts

Note 1 to entry: This is not to be confused with normal lift handling capacity.

3.16

required lift evacuation time

time measured from start of the lift evacuation service to completion of the evacuation of a floor or
number of floors

2 © ISO 2014 - All rights reserved
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3.17

safe area

safe floor

area of the building, where it is known that heat, smoke, etc. are not present and where it will be safe for
people to wait, travel in, or leave the lift

3.18
total lift evacuation time
time required to move all persons requiring evacuation by lifts to the Main Evacuation Exit Floor (3.14)

No ~Thistime | i i ith li ation of all
persons and return of lifts to the MEEF.

3.19

bujilding sign
information display provided by the building, not the lift, informing building users of the lpcation of
evacuation lifts available for use

4 | Automatic evacuation lift specification

4.1 Determining the number and size of lifts

Tofcalculate the number and size of lifts required to provide artadequate evacuation service, the handling
capacity of a given lift or group of lifts shall be determined< To calculate lift handling capacity, the lift
degigner will require certain information as detailed in Anhex B.

Anly other building specific information that might affect the handling capacity or assist the lifft designer
in hnderstanding the issues related to the evacuation strategy should also be provided.

It dhall be recognized that there is always a reasonable possibility thata lift or lifts might not b¢ available
for] some reason. This might occur due to(planned maintenance, repairs, etc. An allowance |[should be
mdde in the handling capacity calculatiohs to take account of this. This shall be done by assumjing that in
a building with multiple lifts, at leastone lift will not be available at any given time and should therefore
be|removed from any calculation,

In fetermining the size of the-lift, it should be assumed that if a lift car arrives at a floor and there is not
enpugh space for people tg enter, there is a risk of panic and/or overloading. This might occyr where a
wheelchair is in the lift consuming a relatively large amount of floor area in relation to its loadl. To avoid
thils situation, the sizé-oflift car chosen should be suitable to accept a wheel chair while still[providing
ro¢pm for a number(ef additional occupant(s).

Aljft contractoravill be able to calculate the number of lifts and their speed provided that the information
contained iirAnnex B is provided.

4.2 Rrotection of lift equipment

Lift shafts and machine rooms or machinery spaces Iocated outside the shaft should be fully enclosed.
The temperature in the enclosures should be maintained to acceptable levels for the equipment, as
determined by the lift supplier in consultation with the building management.

Water can come from a number of sources including fire hoses although it is not anticipated that hoses
will be deliberately directed at the lift or its equipment.

To avoid unnecessary failures from the ingress of water, a number of provisions shall be made. Sensors
in the lift pit shall monitor for the presence of water. For example,

a) ifwateris detected below the level of pit equipment, sheave, etc. so as not to affect operation; for this
condition, a warning shall be sent to the FCC and any BMS, but lifts shall continue to operate, and/or

b) if the water reaches sheaves or other equipment, the lift shall be removed from service (see 4.5).
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4.3 Waiting and travelling environment for users

To ensure the safety of users, lift machine spaces, lift shaft, and landing areas outside the lift should be
monitored for the presence of smoke or high temperatures likely to harm persons or cause failures of
the lift equipment.

The lifts shall not monitor these conditions but respond appropriately to information sent to them by
those providing the monitoring equipment.

When an unsafe condition is detected at a floor, the lift shall be prevented from stopping at the relevant
floor or floors

If an unsafe condition is detected in the well or machinery space, the lift shall be removed from serviice
at the first available safe area.

The lift shall inform the FCC and any BMS that it is no longer available for service.

4.4 Rerpoval or suspension of lifts from evacuation service

Where a ljft receives a command from a BMS or manual signal to stop or suspend service to a floor| or
area of the building, any stop shall be a controlled stop at a safe area. A controlled stop means allow|ng
the lift to flow down and stop at a floor in the normal manner.

Where a lift or lifts are instructed to suspend service, the lift(s) shallinform the FCC and any BMS once
it is no lorger available for service.

4.5 Liftsystem reliability

Lift reliabjlity is an important issue but it should be noted that this specification already calls for mgny
features that will increase reliability, such as water@rotection. The lift will also have an automdtic
recovery $ystem that minimizes the risk to passengers if a stoppage occurs. For this reason, no further
additiona] provisions are required.

Loss of a Hank of lifts is much more serious-butis only likely to occur due to loss of the power supply. For
this reasop, it is vital that secondary (emergency supplies) are provided (see Annex A).

4.6 Automatic recovery system

Whenever a lift containing, passengers has stopped for some reason, it needs to be, if possible,
automatidally recovered to-asdfe floor. If it is not close enough to a safe floor to open its doors, it shopild
be provid¢d with a meanste’enable it to attempt an automatic recovery and during this process both ¢ar
and landing doors shotld'be locked closed and passengers should be informed that a recovery is taking
place.

Whenever a carstops, it is a natural reaction for passengers to try and pull the car door open. For this
reason, car doers should be locked shut during automatic recovery operation. The doors should remfin
locked shutuntil it is determined that the car has recovered to a floor.

During any recovery or attempted recovery, passengers shall be kept informed of what is going on. This
information shall be both audible and visual.

Arecovery attempt might fail for some reasons, therefore, passengers should be informed of any recovery
or failure to recover. If it is not possible to recover the lift and passengers are trapped, they should be
provided with visual and audible information that the alarm has been automatically raised and they will
be rescued shortly. They shall also be able to communicate with those in charge of evacuation.

If a lift fails for some reason, it shall
a) determine if the lift contains passengers and is outside a door zone,

b) automatically lock the car doors if outside the door zone,
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c) inform the FCC and any BMS that it has stalled with passengers and will attempt a recovery to the
main floor,

d) inform passengers that automatic recovery is to take place, and
e) establish a hands-free communications link between itself and the FCC.

Those in charge of evacuation or a BMS shall inform the lift system of an alternate safe floor if the main
floor is unsafe.

If this information is not received within 20 s, recovery shall be made to the main floor. The automatic
regovery system shall permit recovery under the following conditions:

—| failure of a control system;
—| failure of the drive system excluding the machine;

—| failure of alanding or car door lock circuit, provided that the closed conditioh’of doors is monitored.
This means additional monitoring of the position of door panels is required;

—| failure of a safety circuit controlling car speed or over speed. This'means the self-rescpie system
shall employ its own independent speed-monitoring device.

If qutomatic recovery fails for any reason, the lift shall automatically’inform those in charge of gvacuation
anfl any BMS.

NO[TE A failure of the main driving motor or brake is not considered likely and therefore not addgessed.

4.7 Remote lift car surveillance

At times of emergency, it is vital to be able to see that lifts do not contain trapped passengers ywho might
befincapacitated.

A peans to display the entire floor areajof the car shall be provided.

Whenever the means is made operative, a sign shall illuminate in the car stating “LIFT UNDER
SURVEILLANCE” and an audible message shall be given stating the same message.

The means shall be activated automatically whenever the lift is running on evacuation servide. At least
ong viewing terminal shall-be located in the FCC and clearly marked “LIFT CAR SURVEILLANCE” with
the lift designation identified.

4.8 Communication system requirements

As|a minimunt, a two-way communication system shall be available for passenger use to perjmit direct
conmunieations between the lift car and an FCC (see 4.13). National regulations might have pdditional
requireniénts for the communication system.

Ea Fh M frchallha ndod it o ~caa oo £ilon cuc o Allavazing caa i n o fion hotvznnny +h! FCC an
CIT IIIT LU OIIAaIlr oo Pl UV 1\,1\.,\,1 VV l\.ll u CUIIIIIIuIIrITCAaTIviIr J]J\—\'lll AaA1TIvuvy 1115 CUITIIINITUITIICAlIvIT oclyvvoe oIl oIl ) y

lift machine room or emergency and inspection panel in the case of machine room-less lift.

Operation of the communication device in the lift car shall be simply by means of a single button,
operation of which shall connect the system to the FCC. Further operation of the device in the lift car
shall be hands-free and permit simultaneous two-way speech.

The button shall be mounted in the lift car-operating panel or adjacent to it (within 100 mm). Its size,
marking, and location should meet the requirements for buttons within ISO 4190-5.

It shall be possible to establish communication with the car from the machine room, any emergency and
inspection panel or FCC, again by use of simple buttons.

© IS0 2014 - All rights reserved 5
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4.9 Lift signs and passenger announcements

Where a lift is being automatically removed from service, passengers and those waiting on landings
shall be clearly informed of the situation. This information shall be given visually and audibly within the
lift car and on the landing adjacent to the relevant lift. Audible information shall be repeated at short
intervals (every 5 s to 10 s), until the announcement is no longer required.

Information shall be provided whenever a car is loading, unloading, performing an automatic recovery,

parking, or instructed to run to a particular floor, at any floor, and wherever passengers shall exit.
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4.12 Description of evacuation service

4.12.1 Any lift will be automatically removed from evacuation service if, where provided, it is turned to
firefighters service.

4.12.2 On receipt of a signal, any designated lift(s) travelling away from the main evacuation exit floor
(MEEF) shall slow down and stop in a controlled manner at the first available opportunity, reverse
direction without opening its doors, and proceed directly to the MEEF or AEEF as instructed. During this
return journey, audible and visual information shall be provided in the lift car stating “LIFT RETURNING
TO EVACUATION FLOOR, LEAVE LIFT WHEN DOORS OPEN".
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4.12.3 Lifts travelling towards the MEEF or AEEF shall continue uninterrupted to the exit floor. Cancel
car calls and return without delay to the designated evacuation exit floor. During this return journey,
audible and visual information shall be provided in the lift car stating: “LIFT RETURNING TO EVACUATION
FLOOR, LEAVE LIFT WHEN DOORS OPEN".

4.12.4 On arrival at the MEEF, the doors shall open and stay open for approximately 15 s. During this
period, signs on the landing and in the car shall display the words “LIFT ON EVACUATION SERVICE, DO
NOT ENTER”. An audible announcement shall repeat this message.

4.12.5 Stationary lifts notat the required evacuationfloorthatreceivesanevacuationsignal shall display
anfl announce “LIFT REQUIRED FOR EVACUATION SERVICE”. The lift shall then close its dgafs without
delay. Door open buttons and passenger detection devices shall remain operative during dopr closing.
However, passenger detection devices might be disabled if doors are closed at reduced spe¢d to limit
their kinetic energy. Lifts already at an evacuation floor, on receiving an evacuation sighal, shall ppen their
doprs, announce, and display “LIFT ON EVACUATION SERVICE".

4.12.6 When the door time expires, the doors shall close and the lift shall travel non-stop to whatever
flopr it has been instructed to evacuate. The instruction can come from either a BMS or manual input at a
FCL.

4.12.7 Upon arrival at the floor, the doors shall stay open to provide adequate time for loading} including
thgse with disabilities.

Dulring this period, landing and car visual and audible information shall be given stating “ENTER CAR”.

4.12.8 The car shall close its doors and return toxthe MEEF/AEEF, as soon as the loading time period
has expired or when the car is fully loaded. On return to the MEEF/AEEF if the car is not fully loaded,
adlitional stops are permitted at floors that ha¥e received an evacuation signal (see 4.8).

4.12.9 When loading is completed, if the doors are obstructed, any door close protection deyjices other
than the door open button shall be _disabled and doors closed at reduced speed. An audible and visual
warning shall be given stating “DOORS CLOSING”.

4.12.10 During the jotrney to the MEEF/AEEF, visual and audible information should b¢ provided
in the car, stating “LIFT RETURNING TO EVACUATION FLOOR, LEAVE LIFT WHEN DOORS OPEN".

Uplon arrival at the MEEF/AEEF, the doors shall open and stay open for approximately 15 4, then the
doprs shall close andithe operation should be repeated.

Dulring each jeutney, the car door(s) should be locked to prevent forced opening. In the eventjof the car
stdpping between floors, the doors should remain locked until the car is recovered to within 200 mm of
a floor.

nstructed
ourney to

Whenever a given floor is being provided with evacuation service, building signs on the landing shall
state “LIFT EVACUATION SERVICE”. This information shall also be given audibly and visually.

Lift landing signs on the floor with evacuation service should display the ETA of the next lift to arrive,
if possible.

If at any time during the lift evacuation service, an instruction is received by the lift system to suspend
the service, lift cars being loaded or travelling towards the MEEF/AEEF shall complete their journey. Any
lifts travelling away from the MEEF/AEEF shall stop at the first available opportunity, reverse direction
without operating doors, and return non-stop to the MEEF/AEEF.

© ISO 2014 - All rights reserved 7
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Building signs on landings and lift information displays, both in lift cars and at landings, shall provide
audible and visual information on all floors stating “LIFT EVACUATION SERVICE SUSPENDED”.

Evacuation service shall be terminated by either a manual reset by an authorized person or from a BMS.
If the service has been started due to a signal from a hazard detection system, cancellation of the signal
from the hazard detection system shall not cause evacuation service to stop.

When an instruction is received to stop evacuation service, the service shall end for a given lift the next
time that lift returns to the MEEF/AEEF and opens its doors fully.

4.13 Removaltoftiftsctarsfromrservice

4.13.1 There can be times when it is no longer desirable for the lifts to remain in service. As amexample,
if a poisorjous substance is in the building, it can be advantageous to stop lift operation rather than fun
them for gvacuation service. Management or civil authorities might determine that the building is not yet
to be evaduated. What is to be done in such circumstances shall be determined by the,building desigher
in the evaguation strategy. If lifts are not to be used, they should be removed from seryvice, if possible, 4t a
safe area.

4.13.2 T(q satisfy this requirement, the lift(s) shall, on receipt of a signal frem the BMS or FCC, inform
passengers at landings stating “LIFT REMOVED FROM SERVICE, DO NOT ENTER".

4.13.3 If the lift is travelling at the time, audible and visual information shall be provided stating “L]FT
REMOVEID FROM SERVICE AT NEXT STOP”. On arrival at the nekt\stop, the car and landing doors shall
open and passengers are to be informed to “EXIT LIFT” by visual‘and audible means.

4.13.4 If fthe lift is at a landing with its doors open, the\door should be made to close; any passenger
detection gystem should be disabled. While closing at §low speed, a visual and audible warning shall|be
given stating “EXIT THE LIFT, CAR DOORS CLOSING™When closed, the lift should travel to, and park gt a
safe floor, [normally the MEEF or AEEF.

4.13.5 If p “REMOVE FROM SERVICE SIGNAL" is received while the lift is in travel, the lift shall complete
its current journey, provided that the destination is a safe area. If the destination floor is not a safe flqor,
the lift shgll be instructed to park at.ahew safe area, normally the MEEF or AEEF.

4.13.6 On arrival at the safe flgoy, the door shall open and any passengers shall be informed visually gnd
audibly stating “REMOVED EROM SERVICE, EXIT LIFT".

4.13.7 After a short délay of approximately 10 s to allow passengers to exit, a sign on the landing and in
the car shall illuminaté; stating “LIFT REMOVED FROM SERVICE, DO NOT ENTER”.

4.13.8 Dgor,should be parked open to allow emergency service personnel to see if the lift is empty. If
local building,code requires the doors to be closed, the doors shall close but the door open button in the
car shall rermaimoperative:

4.13.9 The lift shall notify the BMS or FCC of its safe arrival at the parking floor and its status, e.g. lift
removed from service at floor number x.

NOTE Removed from service means “removed from evacuation service”.

4.13.10 If the lift is instructed to be removed from service but fails to arrive at its designated
parking floor within a defined time, then it shall automatically alert the BMS and FCC and notify its
location. The defined time is the time to run non-stop from bottom to top multiplied by two.
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or button within the FCC or via instruction from a BMS.

4.13.12

[t shall be possible to return lifts to normal service only by way of a key switch.

4.14 Change of main evacuation exit floor (MEEF)

2014(E)

It shall be possible to reinstate the lift to evacuation service by operation of a simple key

4.14.1 There can be times during an evacuation when it is determined that, for some reason, the MEEF
is no longer suitable or safe for use. If this arises, it should be possible to either manually or automatically
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.15 Cancellation of evacuation service

Ine an alternate 1loor, AEEEL.

4.2 On receipt of the appropriate signal, all lifts shall use AEEF. Lifts already travelling to
t allocated MEEF shall slow down and stop at the newly designated AEEF if it isjin‘the cur
h of the lift.

4.3 Ifitis notin the current path of the lift, it shall slow and stop at the firstavailable safe are
ection without opening doors and run non-stop to the AEEF. During this\stop and reversal of
ssengers should be informed to wait while car travels to a new safe-area (e.g. “DO NOT AT
AVE THE LIFT, LIFT IS PROCEEDING TO A NEW FLOOR”). The reversing procedure should be
thout delay.

4.4 If the MEEF becomes unsafe, as indicated by the BMS, adnd a new safe floor is not giver
tem, the evacuation service shall be cancelled in accordance with 4.13.

5.1 On cancellation of a signal from the device that initiated the service and receipt of a s
“EVACUATION SERVICE CANCELLATION® switch, all lifts not at the main landing shall con
bcated task and return to the main landing.

arrival at the main landing, the{doors shall open and then the lift evacuation for that par
1l be cancelled.

y lift already at the main-landing shall, on opening its doors, cancel its evacuation service.

5.2 If during the cascellation of the service a further evacuation initiation signal is receiv
f at the main landing shall be returned to the main landing and again start to operate the ¢
vice.

terminationl of how the lift is placed back into normal service should be described in the g
ategy.

5

wards the
"ent travel

a. Reverse
direction,
"EMPT TO
ronducted

to the lift

gnal from
hplete any

ticular lift

bd, any lift
vacuation

vacuation

Qe . l ided to the buildi

r
T

5.1 Upon completion of all work, the lift manufacturer shall provide to the building owner a manual
describing how thelift system is to operate on evacuation service, the importance of proper comprehensive
maintenance, and the level of checks the owner should make to ensure the systems continues reliable
operation.

5.2 A draft copy of this manual shall also be provided to the building design team at the earliest
opportunity.

NOTE This Technical Specification does not explain the evacuation strategy as that is the responsibility of
the building design team.
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6 Other information to be provided

See Annex B for information to be provided by the lift manufacturer to the building design team and
information required by the lift designer from the building design team.
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Annex A
(informative)

Building design considerations for automatic lift evacuat
specification

2014(E)

ion

Il Introduction

hall be recognized that, depending on the given emergency, different lift routines.umight be
example, if a fire is detected, it might be planned to use the lifts for general eacuation ar
bht be given a particular area of the building for evacuation, whereas if gas’is detected
re important to stop lift operation that might cause spreading of the gasthrough the bui
portant that the designer considers carefully the types of emergenciéssthat should be m
lding systems and lifts in an automated manner.

an be acceptable to manage many of the possible events without a sophisticated automat
using building management procedures instead.

e building designer shall determine the types of event that'will be detected automatically
at degree of precision. If a simple fire detection systemis installed, which is only capable
e signal (fire in building), then it will not be possiblé.to run complex lift evacuation routii

ere exactly in the building it is. Such information can then be used to direct lifts to critid
bp them away from hazardous ones.

2 Examples

g following examples further clarify this important point.

AMPLE 1 A 12-storey office:building is to be erected in the middle of Paris. The building, once

| be let to various tenants..Eire is always one possibility to be considered. The building is close to
in elevated position, that makes flooding from the river impossible. Paris is not an earthquake ris
hough a terrorist attack is possible in any building, as a general office building, it has no reason

Factive to terrorists.than any other in Paris. The building does not have a gas supply, so it would 4§
main risks to be.imanaged in an automated manner are fire and false alarms.

AMPLE 2

AO=storey office building is to be erected in the centre of London for the ministry

ence. The‘building is on the banks of the river Thames, and the risk of flooding exists, although env

bably be necessary in many cases to employ a dete€tion system that can detect if a fire is pr

required.
d the lifts
it can be
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hnaged by
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automated system of detectlon This bomb event can also be managed by bulldlng management procedures The
introduction of a biological agent in to the building is also thought to be significant although not to the point of
requiring automatic detection. Detection will be left to building management procedures but once a chemical is
detected, evacuation could be automated.

A.3 General building provisions for lifts

It is assumed the lift or lifts and their machinery will be within an enclosed fire resistant lift well,
forming a fire compartment in accordance with local building regulations. In addition, the enclosure
will be capable of preventing the transmission of heat, smoke, or flame into the well for a period of at
least 1,5 x the anticipated time to complete a full evacuation using 80 % of the available evacuation lifts
where multiple lifts are provided.
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These provisions are not only critical for safety of users but also for reliability of the lift.

Where the lift pit is in an area liable to flooding, provision shall be made to remove water from the pit.
This provision shall consist of either a suitable drain or a sump with an automatic water level detector
and pump. Such equipment shall be located outside of the pit to permit non lift persons from having to
enter the lift shaft to maintain the equipment.

A.4 Operational reliability

Lifts used for evacuation service should be part of the building’s normal vertical transportation system
so that th¢y are in regular use on a daily basis.

Itis the regponsibility ofthe building owner to ensure thattheliftand associated equipmentis operational
and safe fpr use.

It is not unpreasonable to expect that in a building with six lifts, one could be out of seryi¢e-if for no other
reason than planned maintenance, planned repair, or safety inspections. This should be anticipated in
any desigh calculations, see 4.5.

A.5 ldentifying hazards to be managed

The building designer would have to determine the likely reasons why‘a given building might need to|be
evacuated. There are at least five basic categories, and these are the following:

a) false alarms or evacuation practice;
b) fire: this term includes flame, heat, and/or smoke;

c) floodjthis can be internal flooding from burst tanks, etc., rising groundwater from undergroynd
rivery, or external flooding from a river clos&“by. Severe external flooding might undermjne
foundations, causing a risk of structural failufe;

d) structural vibration: earthquake, explosien, lighting strike, vehicle collision, or impact from other
objects. These events can causelarge shotks tothe building structure and are detectable as vibratigns
withip the structure. Depending on the severity of the shock, lift equipment can be displaced frpm
its nofmal location making operation of the lifts problematic, dangerous, or impossible;

e) chemjcal incident: this term, is"used to describe chemical, bacterial agent, substance, or gas belng
introduced into the building by a terrorist or some other means. It is very unlikely to affect |ift
operaftion but might make some areas or all the building hazardous.

Having identified the<likely reasons why the building might need to be evacuated, it shall then|be
determingd how op-ifiit should be evacuated for each of the events.

A.6 Detection of hazardous events

A.6.1 General

Some events will be easy to detect using known technology. An example of this is fire where there are
plenty of systems in existence for the fire expert to select. It should be remembered however, that it
will not be enough to detect the existence of a fire but it should be also possible to detect its location in
relation to lifts, lift equipment, and power supplies.

Some emergencies will normally come to light as a result of people reporting them (e.g. bomb warnings).

The building designer should determine those events that needs to be automatically detected and how
they will be best detected. It has to be recognized that the more sophisticated the detection system is,
the more information it is likely to provide. Better information leads to better decision making as long
as information overload is avoided.
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The need for evacuation can arise due to events in an adjacent building. Automatic monitoring of such

events is not thought to be necessary and normally not practical. Usually, such information
direct from persons who have observed an event such as fire or smoke, etc.

will come

Recognizing that some events will never be detected automatically, any BMS or FCC should be provided
with some form of manual device to activate the appropriate evacuation service if required by those in

charge of the building.

The BMS should send instructions to the lift as soon as possible.

Fldoding, where rivers can wash away building foundations, is clearly much more serious tha
flopding and where such a risk exists, early warning of flooding is vital but need not be au
strjategy should be put in place to enable the earliest possible risk of such floodingite)be detg
is primarily a building management issue and not an emergency. Once risk of flogding is iden
asguming time permits, the lifts should be allowed to assist any evacuation until stich time as
mgke the risk unacceptable.

In

eni
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ar
arg

ernal flooding from rivers rising in basement areas can also be seriolis but this is not, hqg
ergency. Passengers in a lift are at risk of drowning if they are inthe lift when it enters
tement. Where basements or other areas are at risk of unpredictable flooding due to the pr
jver, etc., sensor should be provided to detect rising water le¥els and to suspend lift servic
a.

Lo
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be
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Cal internal flooding can result from failure of pipes and+tanks, etc. and the damage can be cor]
ng the lifts to evacuate able-bodied persons should net be necessary, as this is not an emer
5 unlikely that any evacuation shall be swift. Evenif able-bodied persons use the stairs, it
necessary to use the lifts for others and in this case, it is important to know the lifts hav
ected by water. Sensors could be located in the lift well to detect such problems, but in mo
ual inspection of lift landings will indicate-if water is entering the lift well. In cases where
be entering the lift well, the lifts should.not be used and a provision should be made to ena
removed from service in a relatively dry area.

W4
wd

ter can also be discharged accidentally or deliberately from sprinkler systems located wit
1l. Such systems should not discharge until lifts are parked in safe areas and power is turn

A.6.3 Detection of chemical incidents

The presence of an explosive gas, chemical, or a biological agent in a building does not, in itse
the lift(s). The riskisthat the operation of the lift might cause an explosive gas to ignite or in {
a Hiological agentyit can help to spread it around the building.

If 3n explasive gas is present in the building, the risk of ignition from operation of the lift i
or [less than'the operation of any other electrical plant in the building. The only difference is
popverdstturned off to items such as air conditioning, it does not trap people as it would if the g

n internal
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cted. This
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turmed off to the lift.

Unless the circumstances are very unusual, it is assumed lifts should be allowed to stop normally at the
end of their journey and then be automatically parked. Building management or the emergency services

should be able to turn off the power if they think it advantageous after lifts have parked. Th
sequence should be simple to initiate by way of a key switch or button in the FCC.

is parking

In the case of a biological agent, it should be determined what the best strategy would be. In some
instances, it would be best to stop the lifts because this would slow down the rate of spread of the agent.
The decision to act in relation to lifts should be left to the building management or emergency services. If
they decide to remove lifts from service, they should be able to give a simple instruction by operation of
a key switch or button to cause all lifts to park automatically at an agreed parking floor or give a simple

instruction to run evacuation service.
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While the detection of gas, chemicals, or biological agents is not impossible, it can prove to be very
difficultand costly. It should be determined by experts if such sophistication is justified for the particular
building and how it could be achieved.

If an automatic means of detection is not provided, then it should be assumed that such an event will
only come to light if reported in some way to the building management.

Even if it is left to the building management, a provision can be made to allow the information to be put
into an intelligent BMS manually by the building management to determine the best action to take.

A.6.4 D fnnfir:n' Strnct"ral ll')m-)n'e

FrecTTity ot o T-Crorrrter

If it is det¢rmined that events such as earthquake or explosion need to be automatically detected;then
specialist$ in this field shall determine how this is to be done. The information from monitoring systems
can either]be fed to a BMS that will then automatically send out an appropriate signal to thelifts or the
informatipn can be displayed on a display panel to inform the building management of the situation.

When corlsidering the detection of shock in the building structure, consideratiom.should be given| to
detectinglit at three intensities. This will enable the lifts to be operated if the intensity is below some
threshold|rather than just removed from service. For example, if building management or instruments
detect a problem in the structure and it is over level X, a BMS could instructiifts to shut down at defined
parking Iqcations away from potential danger area. If the event is detected to be over Y intensity, then
lifts could be shut down immediately. If the level of shock is only low(in value, lifts could be operated
after the ghock has passed.

The valugs defined for X, Y shall be defined in conjunction with the lift manufacturer, as only they
will know what their equipment can withstand. This information should be passed on to the build|ng
designer @nd those designing detection systems. If the liftis stopped immediately because the shock
is greater|than some defined level, it is likely that passerngers will be trapped between floors. They
should th¢refore be informed automatically that oneetthe shock has passed, they will be automaticdlly
rescued. Qnce the shock has passed, any lift car with passengers trapped that will not automaticglly
rescue itsglf should automatically raise the alarmiin the FCC and BMS. It should also inform passenggrs
of the situation.

A.6.5 Detecting fire

A.6.5.1 (eneral

Methods ¢f fire detection ape-well established. If lifts are to operate a safe evacuation service, gqod
monitoring of the fire in relation to lift equipment is essential. The equipment used for this shopild
be specifqed by those responsible for the design of the building detection system and not the [ift
manufactfirer.

A.6.5.2 $Smoke

To ensure|the safety of users and lift equipment, lift machine rooms, lift well, and landing areas shallbe
provided with a means to detect and Monitor 10T the presence of SMoKe. When detected, this information
shall be transmitted to a BMS system, fire detection system, or displayed at a suitable location (FCC)
where those in charge of the building shall take suitable action. All such detection devices should form
an integral part of the building detection system and not be a stand-alone part of the lift system.

A.6.5.3 Heat

Temperature in any safe area provided for a person to wait (lobby, refuge etc.) and lift well should
be continuously monitored to determine if it is safe and remains safe for persons. When an unsafe
temperature is detected, the information should be sent to a BMS or FCC. The BMS or FCC should
determine what is to be done next and send the appropriate signals to the lift (e.g. remove lift from
service at floor x with doors parked open or closed as required by local code).
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A.6.5.4 Location of an event in relation to lifts

In detecting an event like a fire, it will be important to know its location in relation to any lift intended
for evacuation use.

For example, it will not be enough to detect if a fire is in the building. It will be essential to know its
location in relation to the lifts. Is the fire in the lift well, lift car, lift machine room, lift power supply,
etc.? Is it remote enough from lifts and their equipment to be insignificant to lift operation? Remember
that fire includes flame, heat, and smoke. Is the fire in another fire compartment? Is it‘s unlikely to be
affecting lift operation at this time? In high-risk buildings, it can be advantageous to also determine the

b the best

Experts in fire detection systems, including lift experts, should be consulted to determin

solution for the design in question.

Thle more sophisticated the detection system employed, the more precise will be the'level of information
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hilable to make decisions and the more meaningful these decisions will be. [f@sophisticat
nformation gathering is used, it should also be determined how this is best displayed or usg
ount of information can be simply displayed by lights on a console but.where complex in|
pathered, this will probably need to be fed to an intelligent BMS that will determine what
ng on.

e building designer shall determine the degree of sophisticatieh required, taking into ad

ergency cannot be determined with any accuracy, it will not be possible to make sound
rarding the type of lift operation required.

—

.V Type of evacuation

.7.1 General

s will not be able to evacuate all floors at once so to some degree, a systematic evacuati

ts will only do as commanded, if the lift is requiredito respond in different ways to differe
ergencies, the lift system will have to be controlled according to the type of emergency tal

e evacuation strategy developed for each anticipated event should lead to an obvious evacuz

ed system
d. A small
fformation
exactly is

count the

portance of the building, type of occupancy, etc. It is important to remember that if the type of

decisions

nt type of
ing place.

ition type.
on will be

Hetermine
and other

chair and
rea with a

perts shall deterinine these figures. It shall also be determined what proportion of wheel
lers with impaired mobility there might be and if there is likely to be a floor or building a

lift design

: ergency is
related to the structure of the bulldmg, it is llkely everyone is exposed to the same risk although the
problems of escape are greater for those high in the building, as it will take them longer to descend. This
is a complex issue and can only be determined on a building by building basis taking into account the
emergencies the designer wishes to manage with the assistance of lifts.

In many instances, some sort of phased evacuation will be desirable while at other times, a full evacuation
can be essential. Phased evacuation involves the evacuation of certain areas first, usually those floor
areas at greatest risk followed by other key areas.

A.7.2 Examples
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EXAMPLE1 The building has 30 floors and is served by a single bank of lifts, it might be reasonable to assume
that persons below the 10th floor, other than those with a disability, can walk down emergency stairs. Assuming
the emergency is in fact a fire on 17th floor, the lifts could be instructed to manage 17th floor first, then 18th floor
and 19th floor, then 15th and 16th floors, then other floors, as determined by the emergency and the evacuation
strategy.

EXAMPLE 2 The building has 80 floors with 4 banks of lifts. The first bank serves ground floor to 20th floor.
The second bank serves ground floor non-stop to 21st floor and all floors to 40th. The third bank serves ground
floor non-stop to 41st floor and all floors to 60th. The last bank serves ground then non-stop to 61st floor then all
floors to 80th.

If the emergen

Assuming fhat building sensors have not detected problems or hazards in the 4th bank of lifts that serve ¢lst
to 80th floprs, they could be used to evacuate persons from 65th to 70th floors.

The lifts cdquld start by serving 70th floor, then 69th floor, then 68th floor, and so on, down to 65thfloor. Perspns
on 71st flo¢r to 80th floor and 64th floor to 61st floor could be told to use the stairs down to 60th-{floor where they
can then uge lifts to take them to the ground floor. Any persons unable to use stairs could be served by one of the
lifts while the floors with the emergency are being cleared.

The 3rd bank of lifts serving 41st floor to 60th floor could provide service starting from 60th floor and workjing
down to 4]st floor. As 60th floor will not only have its normal residents but alsopersons coming down frjom
above, onelor two cars could be instructed to give priority to 60th floor and runa shuttle service between 6{th
floor and ground floor.

40th floor [to 21st floor could be evacuated by their lifts starting at 40tlYfloor and working down to 21st flgor.
Persons other than disabled on 1st floor to 20th floor could be told to use the stairs.

Cleary, th¢ possible combination and best way to serve the bujlding will be dependent on many factdrs,
such as the building layout, size, number of persons to handle, type of emergency in progress, etc. The
lifts can He made to operate in almost any sequence but those designing the evacuation strategy, pot
the lift mgnufacturer, should determine this sequencé’ This issue should be addressed in the build|ng
evacuatioh strategy.

This evacfiation strategy shall also take into account what to do when the number of lifts available is less
than the rfumber anticipated.

Small, sinmple buildings will require«nly simple routines that are easy to determine. Large compfex
buildings |will require sophisticated and complex building management software capable or making
decisions |based on many factors:Lift engineers should be consulted to explain what is possible frpm
their syst¢m and should not be.asked to determine what is required. Others specialists should do this.

A.8 Determiningifevacuation is required (building management)

A.8.1 General

This is no{ adecision to be made by lift engineers but by other experts and those responsible for buildjng
management/ Those tasked with making such decisions needs to be provided with clear information
from building systems or other sources that lets them know what is going on, where it is going on, and
how serious it is. In some emergencies, it can be better not to evacuate the building, i.e. to minimize the
spread of harmful substances. If the building is not to be evacuated, it shall be determined what action,
if any, is to occur (Are the building occupants to be informed? Are the lifts to remain in use or are lifts to
be moved to a particular location? etc.).

Those who will be responsible for making the evacuation decision shall have as much information and as
close to real time as possible if good decisions are to be made. It should be recognized that the conditions
in the building or the status of lift(s) can change over time. A threat of attack might eventually become
an actual attack. In large buildings, an evacuation can take some time and it should not be assumed
that continued use of a particular lift or lifts is guaranteed. Serious thought should be given to how
information will be displayed to those managing the building especially where a BMS systems is capable
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