
SECTION 3 - TECHNICAL SPECIFICATIONS 

 
ELECTRICAL LIFT SYSTEM 

 
TABLE OF CONTENTS 
 Page No. 

 

1 PARTICULARS OF LIFT SYSTEM 1 

2 LIFT MACHINE 1 

3 CONTROL SYSTEM 1 

4 OPERATING SYSTEM 5 

5 CAR CONSTRUCTION 9 

6 NOISE AND VIBRATION 10 

7 LANDING ENTRANCES AND LANDING DOORS 11 

8 SAFETY GEARS AND GOVERNORS 12 

9 TERMINAL STOPPING SWITCHES AND FINAL LIMIT SWITCHES 13 

10 BUFFERS 13 

11 SHARED LIFT PIT 13 

12 COUNTERWEIGHTS 13 

13 GUIDES AND FASTENINGS 14 

14 SUSPENSION ROPES 14 

15 COMPENSATION ROPES/CHAINS 14 

16 ROPE SNATCH/SLACK/SNAP SWITCH  15 

17 LOAD WEIGHING DEVICE 15 

18 EMERGENCY BATTERY OPERATED POWER SUPPLY (EBOPS) 15 

19 ELECTRICAL INSTALLATION WORK 15 

20 PAINTING 33 

21 NOTICES AND CHARTS 33 

22 FIREMAN'S SERVICE 33 

23 EMERGENCY POWER OPERATION SERVICE 34 

24 AUTOMATIC RESCUE DEVICE 34 

25 SHEAVE 34 

26 CONTROL WIRES BY ELECTRICAL CONTRACTOR 34 

27 CONTROL WIRES BY FIRE PROTECTION CONTRACTOR 34 

28 LIFT INTERCOM SYSTEM 35 

29 CONNECTION TO BUILDING PUBLIC ADDRESS SYSTEM (WHERE APPLICABLE) 35 

30 CENTRAL SUPERVISORY PANEL 35 

31 EXTRACT FANS IN MACHINE ROOM 35 

32 AIR-COOLED SPLIT UNITS IN THE MACHINE ROOM 36 

33 BUILDING SUPERVISORY SYSTEM (BSS) FOR LIFT (WHERE APPLICABLE) 36 

34    ENERGY EFFICIENCY FEATURES                       37 



 

 
 

Cawangan Kejuruteraan Mekanikal - Edition 3 
 

 
Electrical Lift System  Copyright © CKM 2017 Section 3 / Page 1 

 

 

 

 

 

SECTION 3 - TECHNICAL SPECIFICATIONS 

 
ELECTRICAL LIFT SYSTEM 

 
1 PARTICULARS OF LIFT SYSTEM 
 

All particulars of the Lift System as regards no. of lift, type, contract load, contract speed, travel of 
lift, number of floors and entrances served, lift car dimensions and area and position of Machine 
Rooms are as indicated in the Schedule of Equipment and/or tender drawing. 

 
2 LIFT MACHINE 
 

Where DC lift machine (geared or gearless type) is supplied, it shall comprise of a direct current 
motor, a traction sheave and a brake, all mounted as a unit assembly on a suitable bed plate. 
 
Where AC lift machine (geared or gearless type) is applied, it shall comprise of an AC motor, a 
traction sheave and a brake, all mounted as a unit assembly on a suitable bed plate. 
 
All lift motors shall be designed to have sufficient capacity to operate with the contract load and 
speed without over-heating. The motor efficiency shall comply with MS 1525:2007: Class definition 
for 2-pole and 4-pole motors. 
 
For high speed lift 2 m/s and above gearless system shall be used.  
 
The factor of safety used in the design of the lift machine shall be not less than 8 for wrought steel 
and not less than 10 for cast iron, cast steel, or other materials. 
 
No friction gearing or friction clutch mechanism shall be used for connecting the main driving gear 
of any lift machine to the sheaves or drum. 
 
The ratio of the diameter of the sheaves, drum or pulley to the diameter of the rope to be wound on 
it shall be not less than forty to one (40:1) for all car and counterweight suspension ropes.  (N.B. the 
diameter of a sheaves, drum or pulley shall mean the center to center measurement of the rope 
wound on it). 
 
Bearings shall be of ball, roller sleeve or other replaceable type. Ball and roller bearings shall be 
arranged in dust proof housings and provision made for effective lubrication.  
 
Gear cases shall be provided with suitable journal and thrust bearings.   
 
Provision shall be made for raising or lowering the lift car during emergency by manual operation. 
 
The lift machine shall be provided with a brake that is mechanically applied and electrically held off. 
The brake shall be capable of bringing the lift car to rest under maximum conditions of load and 
speed and maintaining it stationary when fully loaded. No brake shall be released in normal 
operation unless power is applied to the lift motor. No earth fault, short circuit or residual magnetism 
shall prevent the brake from being applied when the power supply to the lift motor is interrupted.  
 
The brake system shall be of spring operated. The brake shoe shall be of double stroke type. 
 

3 CONTROL SYSTEM 
 

The Lift Control System shall be of the microprocessor type and perform all the functions of safe lift 
motion, lift door control, car operations and lift car supervision. All necessary hardware to connect, 
transfer and interrupt power and protect the motor against overloading shall be provided. The 
system shall be designed for minimum programming down time. 
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The Lift System shall have the following control features and equipment that determine the 
performance characteristics of the lifts: 
 

3.1 Speed Control 
 

This can be categorised as follows depending on application: 
 

i) AC Variable Voltage Variable Frequency (AC-VVVF) (Geared Lift For Speed Up to 2m/s) 
  

The lift machine for each lift shall be of the worm geared traction type of approved design and 
shall include motor, traction driving sheave and electromechanical brake, all mounted on a 
cast iron or steel bedplate unless otherwise specified.  
 
The hoisting motor shall be of the AC Variable speed type with a Variable Voltage, Variable 
Frequency Controller (ACVVVF) with high starting torque and low starting current. No friction 
gearing shall be used for connecting the main driving gear to the sheave or drum.  
  
The control system shall incorporate solid-state equipment controlling thyristors to vary the 
supply voltage to the lift motor to achieve optimum performance with stepless 
acceleration/deceleration and good levelling accuracy.  Final stopping at floor level is to be 
achieved dynamically after which the brake shall be supplied to hold the lift car stationary. 
 
The AC supply voltage to the high-speed windings shall be controlled using phase control by 
means of thyristors that are used as braking torque. During deceleration, the AC voltage shall 
be reduced and a variable DC voltage shall be applied to the low-speed winding to produce 
additional braking torque if required.  

 
ii) AC Variable Voltage Variable Frequency (AC-VVVF) (Gearless Lift For Speed Above 2m/s) 

 
The lift machine for each lift shall be of the gearless traction type of approved design and shall 
include motor, traction driving sheave and electromechanical brake, all mounted on a cast iron 
or steel bedplate unless otherwise specified.  
 
The hoisting motor shall be of the AC Variable speed type with a Variable Voltage, Variable 
Frequency Controller (ACVVVF) with high starting torque and low starting current. No friction 
gearing shall be used for connecting the main driving gear to the sheave or drum.  
  
The control system shall incorporate solid-state equipment controlling thyristors to vary the 
supply voltage to the lift motor to achieve optimum performance with stepless 
acceleration/deceleration and good levelling accuracy.  Final stopping at floor level is to be 
achieved dynamically after which the brake shall be supplied to hold the lift car stationary. 
 
The AC supply voltage to the high-speed windings shall be controlled using phase control by 
means of thyristors that are used as braking torque. During deceleration, the AC voltage shall 
be reduced and a variable DC voltage shall be applied to the low-speed winding to produce 
additional braking torque if required.  

 
3.2 Automatic Self Leveling Device 

 
The lift car shall be provided with automatic self-leveling devices that will enable the lift car to come 
to a stop automatically, accurately, rapidly and smoothly at a floor landing with its car platform at the 
same level of the floor landing within the limits of accuracy ±5mm. 

 
3.3 Door And Door Control 

 
The door shall be fabricated from steel plate of not less than 1.2 mm thick, fire rated and SIRIM 
certified.  
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The car door control shall provide for automatic opening and closing at landing under normal lift 
operation. However, the design of the door operators shall be such that the doors operate smoothly, 
silently and without jerks. Door operation motor shall be of ACVVVF with light detector sensor. 

 
3.4 Car Operating Panel 

 
Car operating panel shall be provided and so located flushed on the front panel of the car and the 
highest button shall be not more than 1.4 meter from the lift car floor. The button shall be clearly 
illuminated when pressed. 
 
The car operating panel shall have preferably two sections, one section shall contain the equipment 
used for passenger operation (item (i) to (v) below) and the other section in a locked cubicle the 
equipment for attendant and lift mechanic operation item (vi) to (xiii) below) if listed out in the 
schedule of technical requirements. 
 
i) A bank of floor call-buttons numbered to correspond with the various floor landings served. 
 
ii) An overload light and buzzer 
 
iii) An emergency alarm button 
 
 When the emergency alarm button is pressed, it should sound a battery operated alarm bell, 
located inside the hoistway. (An instruction plate in Bahasa Malaysia, indicating the emergency 
action to be taken shall be provided).  The alarm bell shall have a rated sound pressure rating of not 
less than 80 dBA nor greater than 90 dBA at 3 m (10 ft). Alarm bell shall be mounted on the car top 
and duplicated at control room or main entrance. 

 
 For lift with a rise greater than 30 m (100 ft), additional alarm bell shall be placed at the designated 
level inside lift shaft as required by S.O. 

 
iv) An "OPEN DOOR" Button 
 

When the "OPEN DOOR" button is momentarily depressed while the lift car is at rest and the 
car and landing doors are not fully closed, then the doors should reverse and re-open. 
Continuous pressure on the "OPEN DOOR" button should prevent the doors from closing until 
the button is released.  

 
v) A "CLOSE DOOR" Button 

 
When the "CLOSE DOOR" button is depressed the car and landing doors should close. 

 
vi) Fan switch 

 
vii) Light switch 

 
viii) A lift start / stop switch to facilitate loading and unloading of goods. 

 
ix) A two-position key-operated switch marked to indicate "With Attendant" and "Without 

Attendant". 
 
x) A Buzzer 

 
 This buzzer is for notifying the attendant when a car journey should be made to answer a 

landing call. 
 
xi) An "UP" direction button and a "DOWN" direction button.  

 
 These buttons are for closing the doors and setting the direction of travel of the lift car. 
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xii) An "UP" direction light jewel, and "DOWN" direction light jewel. 
 
 These direction light jewels are for indicating the direction in which the lift car must be set to 

travel in response to landing calls. 
 
xiii) A "NON-STOP" button 

  
 This button is for enabling the lift-car to by-pass all landing calls and respond only to registered 

car calls, when pressed continuously. 
 
xiv) Anti – Vandalism features 

 
 The car call button and the hall button shall be covered with Perspex material as specified in 

the Schedule of Design Requirement.  
 

3.5 Car Position Indicator 
 

The lift car shall be provided with a car position indicator located inside the car and shall have 
numerals corresponding to the various floor landings served. Car directional arrows shall also be 
provided to indicate the direction of travel of the lift car. 

 
3.6 Hall Position Indicator 

 
The number of hall position indicator required and their location are as indicated in the Schedule of 
Design Requirement and/or tender drawing. The position indicator shall have numerals 
corresponding to the various floor landings served and also directional arrows.  As the lift car travels 
through the hoistway the numerals and directional arrows should light up to indicate the position 
and direction of travel of the lift car. 

 
3.7 Landing Operating Panel 

 
The numbers of risers of landing call panels are indicated in Schedule of Technical Requirement 
and/or tender drawing.  At intermediate landings, each landing operating panel shall be fitted with 
the following: 

 
 An "UP" call button and a "DOWN" call button. 
 

At the ground floor terminal landings, each landing call panel shall be fitted with the following: 
 
 An "UP" call button only. 
 

At the highest floor terminal landings, each landing call panel shall be fitted with the following: 
 
 A "DOWN" call button only. 
 

Each call button shall be provided with a corresponding arrow light.  When a landing call button is 
momentarily depressed the corresponding arrow, lights up, to indicate that the call has been 
registered in the control system.  The landing call signal should remain illuminated until a lift car 
arrives and cancels the call. 

 
The landing operating panels shall be flush-mounted adjacent to the entrances, and at normal 
operating heights. 

 
Where the Schedule of Equipment calls for a down collective control system, an "UP" call button is 
provided at the lowest terminal floor and "DOWN" button at all other floors with registration lights. 
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3.8 Hall Lanterns 
 

A hall lantern shall be provided at every lift entrance. The hall lantern indicates the direction of travel 
of the car which is stopping at the landing. 

 
The halls lanterns with directional indicators shall be equipped with single stroke gong/chime which 
sound when the lanterns are illuminated hence clearly announce the impending arrival of the lift car. 
This shall eliminate passenger confusion and enables passengers’ traffic flow to proceed more 
smoothly.  When an "UP" car is arriving the "UP" directional arrow shall be illuminated.  When a 
"DOWN" car is arriving, the "DOWN" directional indicator shall be illuminated. 

 
3.9 Finishes 

 
The finishes of the car operating panel, car position indicator, hall position indicator, landing 
operating panel and hall lantern panels shall be as indicated in the Schedule of Finishes. 

 
3.10 Maintenance Panel / Inspection Box 

 
A panel to include an emergency stop switch, a door controller switches and fully automatic/service 
speed selection switch shall be provided on the top of every car.  The emergency stop switch shall 
prevent the car from being operated while the switch is open.  The door controller switch shall 
prevent the door from being operated during testing and adjustment.  The fully automatic/service 
speed selection switch shall ensure that while the servicemen are standing on top of the lift car 
servicing or adjusting the equipment, the lift cannot be switched to full speed operation accidentally 
by someone in the lift car, thus endangering the servicemen on the car top. 

 
3.11 Features For The Disabled 

 
The minimum features for disable shall be a control operating panel for disable, hand railing for 
people on wheelchairs and speech announcement system or ‘voice synthesizer’ that gives 
announcements corresponding to various floor landings served. The hand-railing shall be 600mm 
length and 800mm-900mm height from finished floor level. The language for ‘voice synthesizer’ 
shall be in Bahasa Malaysia. All floor call buttons and car operating panel buttons shall have Braille 
feature. All features provided for disable shall be according to MS 1184:2014 or latest version.  

 
4 OPERATING SYSTEM 
 

4.1 Down Collective Operation  
 

The operation system of the lift shall be Down Collective type. 
 

One landing station containing a call button shall be provided at each floor served. 
 

The registration of a call is to be indicated by the illumination of the call button or a separate 
registration light which is to remain illuminated until the call is cancelled by the arrival of the car at 
that floor. 

 
One call button with registration light shall be provided for each floor served in the car operating 
panel.  Momentary pressure on a call button will register a car call and cause a call button or a 
separate registration light to be illuminated until the car stops at the floor for which the call was 
registered. 
 
Momentary pressure on a car or landing button shall register a call, any number of which can be 
registered in the system at any one time. 

 
The car shall stop at any floor for which a call has been registered.  When travelling in the `Up' 
direction the car shall continue until all car calls have been answered.  The car shall pass all landing 
calls when travelling in the ̀ Up' direction, except that if no further car calls are registered the car will 
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travel direct to the highest landing call where it shall reverse to travel in the `Down' direction. 
 

When travelling in the `Down' direction the car shall stop to answer all landing and car calls that 
have been registered for floors below. 
 
On stopping in response to a call the doors shall open automatically.  The doors shall automatically 
re-close after a time interval to permit the car to re-start for other calls. 
 
In the case of 2 or 3-car group operation, the above description shall apply except that where more 
than one car is travelling in the same direction; the calls which are registered for floors behind the 
advanced car shall be answered by the car behind. 

      
4.2 Selective Collective Operation 

 
The operation system of the lift shall be Fully Automatic Selective Collective type. 

 
One landing station shall be provided at each floor served.  At intermediate floors these shall 
contain an `UP' and `DOWN' call button to enable passengers to register the landing call in the 
direction in which they wish to travel by momentary pressure on the appropriate button. 

 
At terminal floors a single call button is to be provided. 

 
The registration of a call is to be indicated by the illumination of the call button or a separate 
registration light which is to remain illuminated until the call is cancelled by the arrival of the car at 
that floor. 

 
One call button with registration light for each floor served shall be provided in the car operating 
panel.  Momentary pressure on a call button shall register a car call and cause a call button or a 
separate registration light to be illuminated until the car stops at the floor for which the call was 
registered. 

 
Momentary pressure on a car or landing button shall register a call any number of which can be 
registered in the system and shall be answered in sequence regardless of the order in which they 
are registered. 
 
When a car is in motion in a given direction it shall travel to the furthermost call stopping at any 
intermediate floor where a car call or landing call corresponding to the direction of travel has been 
registered. 
 
Landing calls registered for the direction opposite to that in which the car is travelling shall only be 
answered when the car reverses its direction of travel. 
 
When a car stops at a floor in answer to a call the doors shall open automatically.  The doors shall 
automatically re- close after a time interval to permit the car to re-start for other calls. 
 
In the case of 2 or 3-car group operation, the above description shall apply except that where more 
than one car is travelling in the same direction; the calls which are registered for floors behind the 
advanced car shall be answered by the car behind. 

 
4.3 Group Supervisory Operation 

 
i) Group control will be performed by microcomputers developed for lift service exclusively. 

 
ii) Landing information, such as registration of landing calls, waiting time of hall calls and car 

information such as car location, operation direction, number of passengers will always be fed 
to the microcomputer. When a landing call is registered, an optimum car will be assigned to 
answer the landing call by calculating the waiting times, probability of bypassing by full loaded 
cars, and probability of reversal in response to the car based on the above information. 
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iii) Cars will be assigned respectively to each landing call and one car will be able to be assigned 
to multiple number of landing calls at the same time. 

 
iv) The cars will be assigned so that the service for each floor will be optimum.  The assignment 

will always be reappraised and changed to get optimum values in accordance with variations in 
traffic or operation. 

 
v) A car finished its response to all car calls and assigned landing calls, will park with doors 

closed at the last call or any other suitable floor until next call is assigned. 
 

vi) The car will be controlled such that it will start as soon as a car call is registered to minimize 
waiting time. 

 
vii) Where the predetermined time interval to keep doors open for boarding or alighting has not 

expired, the door can be closed immediately by pressing the door-close button. 
 

viii) If there is no call after the predetermined time, the car light and fan will be switched off 
automatically. 

 
ix) When the car begins to decelerate responding its car call or landing call, the hall lantern will 

light up and arrival chime/gong will sound. 
 

4.4 Automatic Operation With Attendant 
 

The attendant operation shall be basically the same as the fully automatic operation except that the 
dispatching of the lift and starting of the car from any floor as well as the closing of the doors shall 
be affected by and under the complete control of the attendant. 

 
When the key-switch is in the position marked "With Attendant" then the direction light jewels and 
buzzer shall become operative and the "UP" direction button and "DOWN" direction button in the 
main car operating panel shall become effective for operation by an attendant. 

 
When on attendant operation, the car and landing doors shall open automatically at each stop, but 
the closing of the doors shall be subject to the "UP" and "DOWN" direction buttons.  The buzzer 
shall sound to notify the attendant when a car trip should be made to answer a landing call.  As a 
visual signal to the attendant, the "UP" and "DOWN" direction jewel shall illuminate upon 
registration of either car or landing calls to indicate the direction in which the car must be set to 
travel to respond to landing calls.   
 
Normally, the attendant shall operate the lift car in the direction indicated by the direction light jewel 
but, if desired, shall be able to effect opposite direction travel of the lift car by pressing a car push 
button for a landing in that direction and also pressing the direction button in the car operating panel 
for that direction 

 
Pressure on a direction button shall cause the car and landing doors to close and start the lift car in 
the direction desired.  If pressure on the direction button is released before the car starts, the car 
and landing doors shall reopen.  After the lift car has started the direction button may be release, 
and the car shall answer registered car and landing calls. 

 
If desired, a lift car may be caused to by-pass all landing calls and respond only to registered car 
calls by continuous pressure on the "NON-STOP" button. 

 
4.5 Standby Mode 

 
Under normal operating status, at least one lift car of a lift bank shall operate under a standby mode 
during off-peak period when the traffic demand on the vertical transportation system is low. 
 
Under a standby mode of operation, a lift car does not respond to passenger calls until it returns to 
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the normal operation mode.  
 
For each lift car within a lift bank, when it has been idling for two (2) minutes with the lift doors 
closed, the lift car’s light and ventilation shall be shut off automatically until the lift car is activated 
again by passenger call. 

 
4.6 VIP Lift (Where Applicable) 

 
A separate set of landing call switches or card key are provided on the floor for this service. On 
arrival the hall lanterns will not illuminate and the lift will stand for 30 seconds with door open at the 
floor level. If the car is not used it will be automatically revert back to normal group control service. If 
it is used, the car will travel non-stop to the required floor by passing any other landing calls in the 
system. 
 
When priority call is registered, the designated VIP lift car will disconnect from the group, the lift will 
not serve any other landing call and will not accept any new car call but will serve all existing car 
call before travelling non-stop directly to the floor where the priority call has been registered. 
 
During priority   drive, the car will accept and respond to more than one car call for the same 
direction of travel before returning to normal. 

 
4.7 Call And Send Operation (Dumbwaiter) (Where Applicable) 

 
The operation system of the dumbwaiter shall be Call and Send Type. 
 
One landing station containing a bank of floor buttons, “IN USE” signal and buzzer shall be provided 
at each floor served. 
 
The acceptance of a call is to be indicated by the illumination of the relevant floor button which will 
remain illuminated until the call is cancelled by the arrival of the car at that floor. The “IN USE” 
signal shall illuminate as soon as the landing call is accepted by the control system to indicate that 
the dumbwaiter is already in use. 
 
If the dumbwaiter is at a particular landing and there is at another landing, the signal buzzer shall 
sound at the landing where the dumbwaiter is situated. The dumbwaiter can then be despatched by 
closing the landing door manually and the dumbwaiter shall automatically start and travel to the 
appropriate floor. 
 
On pressing a floor of a particular landing the dumbwaiter shall be despatched automatically to that 
if all the landing doors are properly closed.  
 

4.8 Single Button Automatic Operation (Goods Lift) (Where Applicable) 
 
 The operation system of the goods lift shall be Single Button Automatic type. 
 
One landing station containing a call button and an ‘IN USE’ signal shall be provided at each floor 
served. 
 
The acceptance of a landing call is to be indicated by the illumination of the call button which will 
remain illuminated until the call is cancelled by the arrival of the car at that floor. The ‘IN USE’ signal 
shall illuminate as soon as a landing call is accepted by the control system to indicate that the lift is 
already in use. 
 
One call button for each service floor shall be provided in the car operating panel. Momentary 
pressure on a call button will register a car call. 
 
Operation of a call or door close button shall automatically close the car and landing doors. When 
the doors are fully closed the car shall automatically start and travel to the appropriate floor. On 
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arrival at the required floor the doors will open automatically. The door shall automatically re-close 
after a time interval to permit the car to re-start for other landing calls, this time interval shall be 
curtailed by the operation of a call/door close button in the car causing the doors to close and the 
car to start immediately. The operation of a landing call button shall cause the doors to open 
immediately if the car is already at that landing.  
 

5 CAR CONSTRUCTION 
 

Each car frame shall consist of suitable structural steel sections properly braced and securely 
fastened together. The car frame shall be sufficiently rigid to withstand the operation of the safety 
gear without permanent deformation. The deflection of the cross-head members and the members 
carrying the car platform shall not exceed 1/1000 of their span under static conditions with the 
contract load distributed evenly over the car platform.   
 
At least four renewable linings or sets of roller guides shall be provided, two at the top and two at 
the bottom of each car frame. 
 
The car enclosure of shall be of steel and be fixed securely to the car frame. It shall withstand a 
thrust of 34 kg. Applied normally at any part without permanent deformation, and it shall be as 
secured to the car floor and car frame that it cannot work loose or become displaced in ordinary 
service. 
 
The car platform of each passenger lift shall consist of a structural steel frame fitted with sufficient 
layers of hardwood flooring. The car platform shall be mounted on thick rubber pads supported by 
an auxiliary steel frame fastened to the car frame and the lift cab shall be bolted to the car platform 
without direct connection to the car frame. The car platform shall be equipped with a metal 
threshold plate, and the underside of the car platform shall be fireproofed with a steel sheet 
covering. 
 
The roof of the lift car shall be of steel construction of sufficient strength to support a load of 90 kg.  
There shall be ceiling made up of painted steel sheet. 
 
The lift car shall incorporate a kick-plate at least 100mm high at the bottom edges of the car floor. 
 
The lift car shall be provided with a substantial apron of sufficient depth to prevent an object from 
being trapped between the car platform and lift landing while the car is within a landing zone. 
 
A concealed powered ventilation system to be incorporated in the lift car to provide for adequate 
ventilation to the lift car under all conditions of operation. If fan is exposed, a decorative diffuser 
shall be provided. 
 
Suitable lighting shall be incorporated in the ceiling panel of each lift car to provide for adequate 
illumination of the lift car. In-car lighting shall provide an illumination with minimum of 50 lux at floor 
level and car operating panel. 
 
The dimensions, no. and type of car door are as indicated in the Schedule of Equipment and/or 
tender drawing. The car door shall be provided with an electro-mechanical interlock which will 
prevent the lift car from being started or set in motion away from a floor landing unless all car and 
landing doors are locked in the fully closed position.  
 
A car door locking device shall be incorporate for each car door to prevent the car door from being 
manually opened from inside when the car is outside the unlocking zone. 
 
An electronic safety edge (i.e. light curtain, multi beam sensor, etc.) extending the full height of the 
entrance shall be provided for each car door to protect passengers entering or leaving the car. 
Should the door be closing while passengers are still entering or leaving the car, the safety edge on 
the car door, without any contact with the, shall cause the door to reopen immediately to prevent 
crushing the passenger. The door shall re-close immediately thereafter. 
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Overload-Protection Device which shall operate such that when the car becomes overload, the lift 
car shall not start and an alarm both audio and visual on the car panel shall be activated. 
 
An emergency exit of a simple nature is to be provided within the enclosure of the lift car, and this 
emergency exit should be located preferably in the ceiling of the car. 
 
3-pin socket outlet for a hand-lamp shall be fitted on top of the lift car. 
 
Balustrade shall be fitted on top of the lift car. It shall consist of a handrail, a toe guard of 100 mm 
and an intermediate bar at half of the height of the balustrade. The height of the balustrade shall be 
at least: 
  
i) 700 mm where the free distance is up to 850 mm 
ii) 1100 mm where free distance exceeds 850 mm 

 
  Free distance is measured from outer edge of handrail to the wall of the well. 

 
A load plate showing the contract load of the car shall be fitted in the lift car in a conspicuous 
position. The contract load shall be shown in kg and number of persons in case of passenger lifts. 
 
The finishes of the car enclosure, front return panel, entrances column, floor covering, kick-plate, 
car door and any other car decor are as indicated in the Schedule of Finish. All finishes of the lift 
must be approved by the S.O. before ordering is proceeded with. Actual samples of the material to 
be used are to be submitted to the S.O. for approval. The colour of all finishes shall be to the 
approval of the S.O. 
 

6 NOISE AND VIBRATION 
 

6.1 Noise 
 

The noise level shall not exceed 58dBA with a guaranteed maximum of 60 dBA upon completion; 
final measurement shall be made and recorded. Measurement shall be made inside the lift car 
under all condition including door operating and with the lift car ventilation exhaust blower on its 
highest speed. The machine room noise level shall not exceed 75 dBA when the lifts are running. 
 
In occupied areas such as lift lobbies and inside lobbies and inside lift cars, measurements shall be 
made at positions where people would normally be located, approximately 1.0 to 1.1 meters from 
any wall or flat surface. 
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Required Noise Pressure Level 
 
The following table describes some noise pressure level and the maximum allowable sound level at 
varies locations within the building under different conditions, subject to a tolerance of 2dB(A): 

 
TABLE 1: The maximum allowable sound level at varies locations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 

6.2 Vibration 
 
Horizontal acceleration within the car during all riding and door operating condition shall not exceed 
12 milli (g) on in the 1-10 Hz range. Measurement shall be by an accelerometer using ISO 8041 
filters.  

 
The accelerometer shall be calibrated and authorized. Acceleration and deceleration shall be 
constant and not exceed 1.2 m/s² with an initial ramp between 0 to 3.0 seconds. 
 
Sustained jerk shall not exceed 1.4 m/s³. 
 
Vibration emanating from equipment shall not be apparent in occupied areas of the building other 
than plants rooms. 
 

7 LANDING ENTRANCES AND LANDING DOORS 
 

Landing entrance shall be provided as indicated in the Schedule of Equipment and/or tender 
drawings. 
 
Architraves shall be furnished and installed of the wide band type covering the whole depth of the 
entrance wall opening for all landing entrances. Unless otherwise specified the architraves shall be 
constructed from 16 gauge steel sheet with spray painted finish to a colour to be selected by the 
Superintending Officer, with sections as shown in the tender drawing. Aluminium sills with grooves 
shall be furnished. The architraves and sills shall be secured to the building structure by suitable 
anchorages. 
 
The dimension and type of landing door shall be as indicated in the Schedule of Equipment and/or 
tender drawing.  The landing door finish shall be as indicated in the Schedule of Finishes.  It shall 
contain suitable fire-resistant filling to give fire rating as specified in the Schedule of Technical 
requirements. Unless otherwise specified the architraves and landing door shall be spray finished 
as directed by the S.O. 
 

Application Lp dB(A) 

Inside lift car measured at least 1 meter away from any flat 

surface with ventilation switched on while the ambient 

noise level in lift lobby is at least 1dB(A) below the event 

limit. 

 

• Lift leveling into floor with doors opening and with 

door closing 

<58 for passenger lift 

60-65 for service and car park lift 

• Lift accelerating and decelerating 58 

• Lift running at contract speed 58 

Inside lift foyer, lift passing floor while the ambient noise 

level in lift lobby is at least 1dB(A) below the event limit 
58 

Inside machinery space with machine running while lift 

performs journey of at least one floor run 
75 

Inside lift well while lift performs journey in each direction 

between bottom and top terminal floors 
70 
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 Door panel made of glass shall be of laminated glass type. It shall comply in terms of strength, 
withstand pendulum shock tests, behaviour under fire conditions and all characteristics as required 
by MS EN 81-1:2012.  

 
 Car walls with glass shall use laminated glass type. It shall comply in terms of strength, withstand 
pendulum shock tests and all characteristics as required by MS EN 81-1:2012.  

 
 The fixing of the glass in doors and the walls shall ensure that the glass cannot slip out of the 
fixings, even when sinking. 

 
 All glass panels shall have markings giving the following information: 
 

i) name of the supplier and trademark 

ii) type of glass 

iii) thickness  

 All relevant test reports shall be submitted in the tender document for verification. Failure to do so 
shall result in the tender to be disqualified. 
 
Every landing door shall be fitted with an effective locking device which shall comply with the 
following requirements: 

 
i) It shall not normally be possible to open the landing door from the landing side unless the 

lift car has stopped or is in that particular landing zone, in the unlocking zone of that door. 
 

i) It shall not be possible, under normal conditions, to start the lift car, or keep it in motion, 
unless all landing doors are in the closed position and locked. 

 
ii) The electrical and mechanical parts of all landing doors locking devices shall be of good 

mechanical construction and of adequate strength. 
 

Both car and landing doors shall be electrically open and shall be arranged to open simultaneously 
and close simultaneously whenever a lift car is in a landing zone and either a car, or landing, call-
button is activated. 
 
Substantial steel facial plates shall be provided between floors in accordance with the Factories And 
Machinery (Electric Passenger And Goods Lift) Regulation, 1970. 

 
8 SAFETY GEARS AND GOVERNORS 
 

Safety gears shall be mounted on the bottom members of each car frame to form and integral part 
of the car frame. The safety gear shall be actuated by a centrifugal speed governor and shall be 
connected by a continuous steel rope.  The safety gear shall be arranged to stop the lift car 
gradually whenever excessive descending speed of the lift car is encountered, and means shall be 
provided to cut off power from the traction motor and apply the hoist brake prior to the application of 
the safety gear. 

 
The safety gear shall be adequately designed to stop and sustain the lift car with full contract load in 
the event of failure of all suspension ropes or their attachments, or in the event of the lift car 
exceeding a predetermined speed in the downward direction. 

 
For contract speed not exceeding 0.8 m/s, instantaneous cam type safety gears shall be fitted. The 
cam safety gears shall make use of two cams on each side of the car.  For contract speed in 
excess of 0.8 m/s gradual wedge-clamp safety gears shall be employed. 
 
The car overspeed governor shall trip the safety gear at a speed of not less than 115% of the rated 
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speed and not greater than the tripping speed shown in Table II in paragraph (4) of regulation 22 
against the contract speed of the Factories And Machinery (Electric Passenger And Goods Lift) 
Regulations, 1970.  

  
The tripping speed of a counterweight overspeed governor shall be higher but not more than 10% 
of that for the car safety gear.  
 
The minimum tensile force produced in the overspeed governor ropes by the governor, when 
tripped, shall be the greater than 200 N or twice of the force required to engage the safety gear. 
The overspeed governor shall be driven by a flexible wire rope.  
 
The breaking load of the rope shall be related by a safety factor at least 8 to the tensile force 
produced in the rope of the overspeed governor when tripped. The nominal rope diameter shall be 
not less than 8 mm. The ratio between the pitch diameter of the overspeed governor pulley and the 
nominal rope diameter shall be at least 30.  
 
The response time of the overspeed related by a safety factor of at least eight to the tensile force 
produced in the rope of the overspeed governor when moment of safety gear operation. The 
overspeed governor shall be completely accessible in all circumstances. During checks or tests it 
shall be possible to operate the safety gear at a lower speed by tripping the overspeed governor. 
The means of adjusting the overspeed governor shall be sealed after setting the tripping speed.  
 

9 TERMINAL STOPPING SWITCHES AND FINAL LIMIT SWITCHES 
 

The lift shall be provided with terminal stopping switches which shall be arranged to slow down and 
stop the lift car automatically at the terminal landings, irrespective of any load up to and including 
contract load in the lift car.  The terminal stopping switches shall function independently of the 
normal car operating devices, the floor stopping switches, the final limit switches and the buffers. 
 
The lift shall also be provided with final limit switches which shall be arranged to cut off power from 
the lift traction motor and to apply the hoist brake, should the lift car travel beyond the terminal 
landings.  The final limit switches shall function independently of the normal car operating devices, 
the floor stopping switches and the terminal stopping switches, and shall be arranged to stop the lift 
car within the top clearance and the bottom over-travel provided for the lift.  The final limit switches 
shall be arranged to operate with the lift car as close to the terminal floors as practicable without 
interfering with the normal operation of the lift. The opening of the final limit switch shall prevent 
further movement under power of the lift or in both directions of travel. 

 
10 BUFFERS 
 

For contract speeds below and including 1 m/sec, spring buffers may be used.  For speeds above 1 
m/sec, oil type buffer shall be used. Buffers shall be installed under the car and counterweight, and 
shall be located symmetrically with reference to the vertical centre line of the car frame or 
counterweight frame within a tolerance of 50mm, and be so arranged that the car or counterweight 
in normal operation does not engage them.  

   
For oil type buffer the viscosity of the oil must follow the manufacturer’s recommendation. 
 

11 SHARED LIFT PIT 
 

Partition shall be provided for shared lift pit. The partition shall extend from the lift pit floor level to at 
least 2.5 m. above the bottom most floor landing level. The partition shall be of rigid steel mesh 
construction and securely fixed.  

. 
12 COUNTERWEIGHTS 
 

The lifts shall be provided with a counterweight to balance the whole weight of the lift car and part of 
the weight of its load so as to promote smooth and economical operation of the lift. 
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All counterweights for the lifts shall be of cast steel and lead free metal, and shall travel between 
rigid steel guides.  All counterweights shall be capable of withstanding the effect of heavy buffer 
impacts.  All counterweight shall be clamp by tie rod with lock nuts secured by cotter pins at both 
ends. Guides shoes, capable of being easily renewed or having renewable linings, shall be 
provided at top and bottom of each counterweight. 
 

13 GUIDES AND FASTENINGS 
 

Solid steel guide rails of "T" section with machined working surfaces shall be provided and installed 
for guiding all lift cars and their counterweights throughout their travel. 
 
The guides shall be of sufficient length to prevent any of the car or counterweight shoes from 
running off the guides. The guides shall be so jointed and fixed to their brackets that the guides 
deflection shall not exceed 5.0 mm in accordance with MS EN 81-1:2012 under normal operation. 
The guides of "T" section shall be jointed with tongued and grooved matching joints together with 
strong backing plates.  

 
The guides shall be held by clips of suitable design to their fastenings by through bolts or by clips of 
such design that any rotary movement of the clip will not release the guide.  Guide brackets shall be 
bolted to the building or structure steelwork.  Wood or fibre blocks or plugs shall not be used for 
securing guide brackets. Any shims shall be galvanized coated steel plate. Spacing of guide 
bracket shall be within 2-2.4 m. Suitable designed guide bracket may be grouted into the wall. 
 
Guides and their fixings shall be sufficiently robust to withstand the application of the safety gear 
when stopping a fully-loaded car or its counterweight. 

 
The solid guide rails shall be erected plumb. Guides rails sizes for the car and counterweight shall 
be determined in accordance with MS EN 81-1:2012. Detailed calculations regarding the selection 
of guide rails sizes shall be submitted in the tender document. 
 
The minimum distance between the fishplate and the next guide rail bracket above and below is 
minimum 200mm.  
 

14 SUSPENSION ROPES 
 

Suspension ropes of traction steel of suitable size and construction shall be provided for all the lifts. 
The suspension ropes shall be in accordance with BS EN 12385-5:2002: Steel wire ropes – Safety 
– Part 5: Stranded ropes for lifts (former standard B.S. 329: "Round strand steel wire suspension 
rope for lifts and hoists") in respect of materials, quality and construction.  The factor of safety of the 
suspension ropes shall be in accordance with the recommendations given in Factories And 
Machinery (Electric Passenger And Goods Lift) Regulation, 1970. 
 
The diameter of all suspension ropes shall be not less than 10mm. Not less than three (3) ropes 
independent of one another shall be used for the suspension of each lift car. 
 
All wire ropes shall have the latest relevant authority approval and certificate. The certificate shall 
have at least but not limited to the following information; certificate number, name and address of 
the manufacturer, rope designation (e.g. nominal rope diameter, construction, core type, grade, 
etc.), lubrication requirements, minimum breaking force, date of issue of certificate and 
authentication. 
 
Other types of suspension e.g. flat belt, etc. are allowed, provided that exemption letter or approval 
letter (Surat Pengecualian/Surat Kelulusan) from Jabatan Keselamatan Dan Kesihatan Pekerjaan 
(JKKP) proving that the suspension can be used for the lift model offered is submitted in the tender 
submission. Failure to do so shall result in the tender to be disqualified. 
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15 COMPENSATION ROPES/CHAINS 
 

Compensating ropes/chains, attached to the bottom of the car and to the bottom of the 
counterweight, may be required (depending on the lift travel) to compensate for the weight of the 
hoist rope moving from the car to the counterweight side of the machine as the car travels up and 
down.  For tall buildings, guides shall be provided at the pit for guiding compensating ropes.  The 
chain used shall be a type interwoven with sash cord so as to overcome the normal rattling sound a 
moving chain makes.  
 

16 ROPE SNATCH/SLACK/SNAP SWITCH 
 
Rope Snatch/Snap/Slack Switch which shall trigger the safety switch and stop the lift operation if 
any of the suspension rope breaks or loose. This only applicable for lift serving 10 floors or more.  
 

17 LOAD WEIGHING DEVICE 
 

Each car shall be provided with an approved automatic load weighing device arranged to: 
 

i) Prevent overloaded car from starting and energise `overload light' and buzzer to indicate 
overloading. 

 
ii) Automatically by-pass landing calls when the car is filled full load, until the load in the car is 

reduced sufficiently to take in more passengers. 
 
An ‘OVERLOAD’ light and buzzer shall be installed in each lift car located above the operating 
panel. 

 
18 EMERGENCY BATTERY OPERATED POWER SUPPLY (EBOPS) 
 

Heavy duty rechargeable Nickle-Cadmium / Sealed batteries of sufficient capacity with trickle 
charger unit shall be provided to operate the alarm bell, lift intercom system, at least one of the 
lighting and ventilation fan, via a change-over contact upon failure of normal electrical power 
supply. The batteries can operate that system at least three (3) hours. 

 
19 ELECTRICAL INSTALLATION WORK 
 

The tenderer shall be responsible for the supply and installation of cubical type switchboard in the 
Lift Machine Room inclusive of the isolator to receive the incoming cables and all necessary fuse 
switches, switch fuses, distribution fuseboards and instrument panel incorporating ammeters, 
voltmeters and indicator lights. Lift Contractor shall also be responsible for termination of incoming 
cables inclusive of supply of all necessary accessories. 

 
All electrical installation work shall be carried out in accordance with the relevant parts of: 
 
i) Akta Bekalan Elektrik 1990 
ii) Peraturan-Peraturan Elektrik 1994 
iii) Institution of Electrical Engineers - Regulations for the Electrical Equipment of Buildings 17th 

Edition 
iv) JKR Electrical Standard 

 
All necessary wiring and connection for the operation of the lift shall be included, including wiring to 
the car lights and fan. 
 

19.1 System of Wiring 
 

The system of wiring shall be either surface wiring, concealed wiring, surface conduit wiring or 
concealed conduit wiring as indicated in the Drawings and/or Bill of Quantities. The wiring systems 
shall comply with MS IEC 60364-5-52. 
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All wiring shall be run neatly and in an orderly manner. They shall be routed parallel to building wall 
and column lines in a coordinated manner with other services. The wiring throughout shall be on the 
‘looping-in system’ and no ‘tee’ or other types of joints are allowed. No reductions of the strands 
forming the conductors are allowed at all terminals. All strands shall be effectively secured by 
approved means. 
 
Wiring which are not embedded in concrete or concealed behind plaster shall be run in an 
accessible manner on the beams, underside of slabs or below pipes, ducts, and down drops shall 
be run on the surface of columns or walls. Concealed wiring shall be installed in such a way that 
plaster can be applied over their thickness without being subjected to spalling or cracking. Cables 
serving different operating voltages and functions shall be segregated.  
 
All cables shall be legibly marked on the external surface with at least the following elements; 
Manufacturer’s identification, Voltage designation, Nominal area of conductor and Standard 
Numbers. Standard colour coded cable shall be used for three phase circuit to identify the phase 
conductors, neutral conductor and protective conductor respectively. 
 
Opening on floor, wall or partition through which cable, trunking, conduit or other wiring passes 
through shall be sealed according to the appropriate degree of fire resistance after the installation. 
 
Chipping and cutting of concrete are not allowed unless otherwise approved by the S.O.’s 
Representative.  
 
In steel frame structures, the wiring system shall be rigidly and securely supported and fastened in 
place onto the structural steel beams, purlins and columns by fasteners such as clamps, clips, 
anchors, straps, hangers, supports or similar fittings. The fasteners shall be designed and installed 
as not to damage either to steel structures or wiring system.  
 
The fasteners shall be installed at intervals not exceeding 1000 mm, and within 300 mm of every 
outlet box, junction box, device box, cabinet or fitting. Fasteners shall be of spring steel and/or 
galvanised steel, and where wires, rods or threaded rods are used with fasteners, they shall be of 
rolled carbon steel. The fasteners shall be finished with zinc coatings to resist rusting. Samples for 
the fasteners used shall be submitted to S.O.’s Representative for approval before they are used. 
Unless otherwise approved by S.O.’s Representative, no welding on and/or drilling holes into any 
members or components of the steel frame structures for the installation of fasteners are allowed. 
 
Conduits and wiring ducts shall be neatly run and securely fixed and particular care shall be taken 
to ensure that they do not interfere with free access to the equipment in the Machine Room. No 
wiring shall be run on the Machine Room floor or in other positions where it constitutes an 
obstruction. All conduits shall be fixed into position before the cables are drawn into them. Saddles 
and screws shall be used to fix all conduits. No conduits shall be less than 16mm external diameter. 

 
19.2 Types of Cables 
 
19.2.1 PVC Insulated PVC Sheathed Cable 
 

PVC insulated PVC sheathed cables of300/500 V grade to MS 136 and 600/1000 V grade to MS 
274. The conductors shall be of stranded plain annealed copper to MS 69 and MS 280.The 
insulation shall be suitable for continuous operation at a maximum cable temperature of 70oC and 
comply with MS 138. 
 

19.2.2 PVC Insulated Cable 
 

PVC insulated cable of 450/750 V grade to MS 136 and 600/1000 V grade to MS 274. The 
conductors shall be of stranded plain annealed copper to MS 69 and MS 280. The insulation shall 
be suitable for continuous operation at a maximum cable temperature of 70oC and comply with MS 
138. 
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19.2.3 XLPE/PVC Cable 
 
 Cable shall be manufactured and tested in accordance to BS 5467 or IEC 60502 and shall 
 have high conductivity plain copper stranded conductors, insulated with cross-linked 
 polyethylene (XLPE), suitable for a voltage of 600/1000V laid together and bedded with  extruded 
 PVC and sheathed with PVC. 
 
 
19.2.4 Armoured Cable 
 
 PVC/SWA/PVC Cable – Cable shall be manufactured and tested in accordance with MS 274 or 
 BS 6346 and shall have high conductivity plain copper stranded conductors insulated with 
 PVC suitable for a voltage of 600/1000V laid together and bedded with PVC, armoured with 
 galvanized steel wires and sheathed with PVC. 
 
 XLPE/SWA/PVC Cable – Cable shall be manufactured and tested in accordance to BS 5467 or  
 IEC 60502 and shall have high conductivity plain copper stranded conductors, insulated with 
 cross- linked polyethylene (XLPE), suitable for a voltage of 600/1000V laid together and 
 bedded with extruded PVC, armoured with galvanized steel wires and sheathed with PVC.  
 

XLPE/AWA/PVC Cable – Cable shall be manufactured and tested in accordance to BS 5467 or 
IEC 60502 and shall have high conductivity plain copper stranded conductors, insulated with cross-
linked polyethylene (XLPE), suitable for a voltage of 600/1000V laid together and bedded with 
extruded PVC, armoured with aluminium wires and sheathed with PVC. 

 
19.2.5 Mineral-Insulated Cables 

 
Mineral-insulated cables shall be manufactured complying with IEC 60702, IEC 60331 and BS 6387 
Category C, W and Z for electrical circuit integrity in case of fire. The cables shall have been tested 
to comply with IEC 60332-1 and 60332-3 for flame retardance, and IEC 61034 for smoke 
obscuration. The cables shall be halogen free with low organic content and do not release any 
corrosive emission when subject to fire conforming to IEC 60754-2. The cables shall be able to 
withstand a short circuit temperature of 280 0C for 5 seconds. For general lighting and power points 
final circuits, unless otherwise specified, cables of 600V insulation grade may be used.  
 
For main circuits and major power points, the cables used shall be of 1000 volt insulation grade. 
They shall be installed strictly in accordance with the manufacturer's recommendation and 
instruction. The mineral-insulated cables shall be as specified: 
 

i. Mineral-insulated copper sheathed copper conductor (MICC) cables comprise of pressure 
packed magnesium oxide insulation contained within a solid drawn ductile seamless 
copper sheath with solid high conductivity copper conductors; or 

 
ii. Mineral-insulated mineral sheathed copper conductor (MIMS) cables comprise of multi 

stranded high conductivity copper conductors wrapped with layers of glass mica composite 
tape flame barrier and be insulated with a non-melt cross linked mineral insulation and 
mineral sheathed. 

 
Cables installed on walls shall be fixed by means of copper clips or copper saddles at appropriate 
spacing. The clips or saddles shall be secured by means of brass screws. Where cables are 
installed on cable trays, they shall be clipped at appropriate spacing by means of copper saddles. 
The saddles shall be secured by means of brass bolts and nuts. Where single core cables are used 
on multi-phase distribution work, the cables shall be laid on their phase groups whether flat or 
trefoil. 
 
Where single core cables pass through ferrous or other magnetic materials, the area surrounding 
the cables shall be replaced with non ferrous plate of appropriate dimensions. Adequate bonding 
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shall be provided where cables break formation to enter terminating positions. Minimum bending 
radius shall be not less than six times the cable diameter and saddle spacing not more than 60 
times the cable diameter or 500 mm whichever is less. 
 
Connection to motors, generators, transformers and other similar equipment shall be by one of the 
two methods listed below: - 
 

(a) The cable shall be clipped at the appropriate spacing up to a point adjacent to the  
 equipment and an unsupported anti-vibration loop shall be left in the cable. 
 

 (b)  The cable shall be glanded into a suitable terminal box adjacent to the equipment 
  and connection to the equipment being effected by means of mechanically  
  protected flexible cable of adequate cross sectional area. 
 
For mineral-insulated copper sheathed copper conductor (MICC) cables, termination shall be of 
cold seal type. Silicon rubber sleeve insulation shall be used to replace copper sheath stripped off 
near the termination for temperature not exceeding 150oC. For temperature exceeding 150oC, 
varnished glass sleeve insulation shall be used. Insulation and continuity tests shall be carried out 
before and after the cable is terminated. The insulation test reading shall be`infinity'. A blow lamp 
may be used for drying out cable ends. 
 
If it is impracticable to cut to waste, in which event the cable should be brought to cherry red heat at 
about 600 mm from the end and moisture driven carefully towards the cut end. It is absolutely 
essential that great care shall be taken to maintain earth continuity when terminating the cables. 
Dirt and metallic particles in the compound and any loose traces of dielectric left at face of the 
sheath after stripping shall be removed prior to sealing. Cold sealing compound shall be forced 
down one side of the pot only until slightly overfilling in order to avoid trapping of air at the base of 
the pot and to ensure that when the sealing disc is entered before crimping a completely solid 
insulation barrier is affected. 
 
All other necessary accessories such as tap-off units, joint boxes, brass compress ring glands, 
screw-on brass pots, earth tail seals, coloured sleeving for phase identification, cone shape beads, 
fibre disc, brass locknuts etc. required for the proper installation work, unless otherwise approved 
by the S.O.'s Representative, shall be of the type manufactured by the cable manufacturer. 
 
For mineral-insulated mineral sheathed copper conductor (MIMS) cables, termination shall be metal 
gland or close fitting metal bush of crimping type. All other necessary accessories such as tap-off 
units, joint boxes including termination kits etc. required for the proper installation work, unless 
otherwise approved by the S.O.'s Representative, shall be of the type manufactured by the cable 
manufacturer. 
 

19.3 Wiring in Conduit/Trunking (Surface or Concealed) 
 
 The cables used in conduit wiring, unless otherwise specified shall be similar to that described 
 above. Unless otherwise specified in the Drawings and/or Bill of Quantities, the conduits shall be of 
 galvanized steel and conduit fittings shall be of galvanized steel or alloy materials. Cables above 
 false ceiling shall be run in conduit or trunking. 
 
 The conduit shall generally be run on the underside of the floor slabs by mild steel brackets or 
 suspenders. The trunking shall be suspended from the floor slabs or mounted against the wall by 
 mild steel brackets. The mild steel brackets shall be anti-rust treated, painted with a primer and 
 finished in an orange enamel. The suspension structure shall be robust in constructions and 
 adequately installed such that the conduit/trunking will not sag. 
 
 Conduit for lighting point shall be terminated in a junction box complete with diecast cone-shaped 
 metal cover so that downdrop to luminaire shall be carried out through flexible steel conduit up to 
 luminaire. Ceiling fan points shall be run in the similar way. Flexible conduit shall be used for 
 termination to equipment, which are subjected to movement or vibration. However, the length of this 
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 flexible conduit shall not exceed 400mm unless approved by the S.O.’s representative. 
 
 For concealed conduit wiring, a spare conduit shall be provided from the distribution board to the 
 ceiling space for future extension. The spare conduit shall be plugged at the ceiling end with 
 removable plug. The number of cables drawn into the conduit or laid in trunking shall be such that 
 the ratio of the sum of the overall cross-sectional areas of the cables (including insulation and any 
 sheath) to the internal cross-sectional area of the conduit or trunking in which they are installed shall 
 not exceed 40% for conduit and 45% for trunking. 
 
19.4 Metallic and Non-Metallic Conduits 
 

Steel conduits shall be of galvanised, heavy gauge, screwed type complying with MS 275-1, MS 
1534:PT.1, MS 1534:PT.2:Sec1, IEC 60423, IEC 61386-1 and IEC 61386-21. All steel conduit 
fittings shall comply with MS 275-2, MS 1534:PT.1, MS 1534:PT.2:Sec1,  IEC 61035-1, IEC61035-
2-1, IEC 61386-1 and IEC 61386-21. The steel conduits shall be fitted with brass bushes at the free 
ends and expansion devices at appropriate intervals. The ends of each length of steel conduit shall 
be properly reamed. The termination to the distribution boards, consumer units, switchgears and 
outlet boxes shall be effected by brass type smooth-bore bushes. All steel conduits shall be 
effectively earthed. 
 
For laying underground steel conduit shall be used and buried at a minimum depth of 450 mm 
below ground level or 100 mm below floor slab or hardstanding. Junction boxes, outlet boxes etc. 
shall be of galvanised sheet steel or alloy material or mallaible cast iron. The covers shall be 
galvanised sheet steel or alloy material with thickness not less than 1.2 mm. Accessories such as 
junction boxes downdropping to luminaires shall have diecast cone-shaped metal cover. 
 
For non-metallic conduits and fittings, they shall be of rigid high impact PVC grade Heavy Duty 
Code No. 4421 and shall be under Product Certification Scheme. The colour of the conduit for 
concealed wiring shall be of orange. Unless otherwise for purposes of identification or distinguishing 
from another services, white coloured conduit shall be used for surface wiring. Rigid high impact 
PVC conduits shall comply with MS 1534:PT.1, MS 1534:PT2:Sec1, IEC 60614-1, IEC 60614-2-2, 
IEC 60423, BS EN 50086-1 and fittings shall comply with MS 1534:PT.1, MS 1534:PT2:Sec1, IEC 
61035-1 and IEC61035-2-2. 
 

19.5 Cable Trunkings 
 

Cable trunkings shall comply with IEC 61084. They shall be fabricated from galvanised sheet steel 
and finished with two coats of standard orange enamel. They shall be equipped with removable 
covers at suitable intervals. They shall be supplied in lengths to suit the installation and shall have 
the following minimum wall thickness: - 
 

TABLE 2: Minimum wall thickness for cable trunking 
 

NOMINAL SIZE 
(mm x mm) 

MINIMUM WALL 
THICKNESS (mm) 

50 x 50 and below 1.0 

75 x 50 to 100 x 100 1.2 

150 x 50 to 300 x 150 1.6 

Above 300 x 150 2.0 

 
All trunking elbows, offset and combination elbows, adaptors and tees shall beof same thickness as 
the straight trunking and shall be the type manufactured and supplied by the same trunking 
manufacturer. 
 
The trunking shall be supported by fixing brackets so that the trunking will notbe in contact with the 
walls or floor slabs. The brackets shall be installed at intervals not greater than 1500 mm for vertical 
runs and not greater than 1000mm for horizontal runs. The brackets shall be derusted, finished in a 
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primer and coated with standard orange enamel. 
 
Wherever the trunking passes through a floor or a fire resistant wall, fire-resisting barrier shall be 
provided. At these positions the cables shall be sealed with non-hygroscopic fire resisting material 
of minimum 2-hour fire rating. In addition, the floor openings and wall openings shall be sealed with 
similar type of compound. 
 
Cables running in the trunking shall carry conductor identification colours and shall be supported by 
split hard wood racks securely fixed at the base of the trunking and spaced not more than 600 mm 
apart.  
 
Cables for each final circuit shall be properly bunched together and labelled. Where conduit is 
tapped off from the trunking, suitable brass type smoothbore bushes shall be fitted at all conduit 
termination. Unless otherwise specified, all trunkings shall have either tinned copper tape of 
dimension not less than 25 mm x 3 mm as circuit protective conductor or earth cable of appropriate 
size. In the latter case, all trunking joints shall be bridged by means of tinned copper tape of 
dimension not less than 25 mm x 3 mm. 

 
19.6 Cable Trays 
 

Cable trays system shall comply with MS IEC 61537 and shall be fabricated from perforated 
galvanised sheet steel complete with all necessary bends, tee pieces, adaptors and other 
accessories. The minimum thickness of the sheet steel shall be 1.5 mm for cable trays with widths 
up to and including 300 mm and 2.0 mm for cable trays with width exceeding 300 mm. However 
minimum thickness for the sheet steel of the perforated hot dipped galvanised cable trays shall be 
2.0 mm. Cable trays may either be suspended from floor slabs by hangers or mounted on walls or 
vertical structure by brackets at 600 mm intervals. 
 
However where the above methods of installation are not feasible or practical, suitable floor 
mounted mild steel structures shall be provided. All supports, hangers and structures shall be 
robust in construction and adequately installed to cater for the weights of the cables and trays 
supported on them so that cable trays and cables will not sag. All supports, hangers, bracket and 
structures shall be antirusted, finished in primer and coated with standard orange enamel. 
 
All supports, hangers, bracket and structure for the perforated hot dipped galvanised cable trays 
shall also be of hot dipped galvanised type. Fixing clips and cleats for cables on trays shall be 
installed by means of bolts, washers and nuts. 
 
All tees, intersection units, adaptor units etc. shall be the type manufactured by the cable tray 
manufacturer unless otherwise approved by the S.O.'s Representative. Wherever cable tray pass 
through a floor or a fire resistant wall, fire-resisting barrier as mentioned above shall be provided. 
 

19.7 Cable Ladder  
 
Cable ladder system shall comply with MS IEC 61537 and fabricated from mild steel and finished in 
hot-dipped galvanised or epoxy powder coat complete with all necessary horizontal elbow, 
horizontal tee, horizontal cross, reducer straight, outside riser, inside riser, reducer left, reducer 
right, cable clamp, cantilever arm, hold down clip/clamp, hanger bar, vertical splice plate and 
horizontal splice plate for welded type and screwed type. The minimum thickness of the sheet steel 
shall be 2.0 mm. 
 
Cable ladder may either be suspended from floor slabs by hangers or mounted on walls or vertical 
structure by cantilever arm. Cable ladder shall be supported rigidly and adequately by external 
spring hangers mounted on channel base. The cable ladder shall be supported at maximum 
intervals of 3000mm for in contact with the wall or floor slab surfaces. The spring hangers shall be 
supplied by the cable ladder manufacturer. All supports, hangers, and structures shall be robust in 
construction and adequately installed to cater for the weights of the cables and ladder supported on 
them so that cable ladder and cables will not sag. 
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Rungs shall be spaced at 300mm nominal centres, welded to the rail sections by approved welding 
procedures. All rungs shall be perforated in accordance to the manufacturer’s design. 
 
The cable ladders shall be supplied fully assembled with preparations for connections to straight 
sections or accessories using splice plates mechanically bolted together. Allowance shall be 
provided for longitutional adjustments and expansion. The cable ladders when completed shall be 
smooth, free from all sharp edges and shall be capable of discharging any water that may be 
retained due to normal weathering. 
 
All accessories shah be the type manufactured by the cable ladder manufacturer unless otherwise 
approved by the S.O.’s representative. Wherever cable ladder pass through a floor or a fire 
resistant wall, fire-resisting barrier as mentioned above shall be provided. 
 

19.8 Identification of Pipelines and Services 
 

Unless otherwise specified elsewhere, basic colours for the identification of electrical conduits and 
 trunkings and their coverings from other pipelines or services shall be orange for electrical services 
 in compliance with BS 1710. For extra low voltage electrical services, colour code indication band 
 shall be provided. The basic identification colour shall be applied by painting over the whole length  
      of the conduits and trunkings and their coverings. 

 
However, if decorative colour  white or other decorative colour is used for exposed electrical 
conduits and trunkings and their coverings as specified and/or as directed by S.O.’s 
Representative, then orange colour identification band shall be provided. In addition, for all extra 
low voltage electrical services and Information Communication Technology (ICT) works, colour 
code indication bands shall be provided as in the table below. 
 
TABLE 3: Colour Code Indications for Extra Low Voltage Electrical Services 
 

 Conduit / Trunking 
Contents 

Basic Identification 
Colour Band (Approx. 150 mm) 

Colour Code Indication 
Band (Approx. 100 mm) 

Public Address / 
Sound Reinforced System 

Orange Crimson 

Intercom System Orange Emerald Green 

Nurse Call / Digital Call 
System 

Orange Salmon Pink 

MATV / CCTV 
System 

Orange Yellow 

Building Automation / 
Security System 

Orange Blue 

Audio Video / Data 
/ Multimedia Link 
System 

Orange 
 

 

White/Emerald 
Green /White 

Information Communication 
Technology (ICT) 

White White 

 
Colour identification bands shall be provided on the conduits and trunkings and their coverings as a 
band over a length of approximately 150 mm. Three colour bands shall be used to identify various 
extra low voltage electrical services. The outside colour bands shall be the basic identification 
colour and the centre band shall be the colour code indication band. The centre band maybe of one 
colour or a combination of colours within the width of approximately 100 mm. 
 
The colour identification bands and colour code indication bands shall be applied by painting or 
adhesive colour bands at intervals not more than 1000 mm along the conduits and trunkings and 
their coverings. They shall be provided at junctions, both sides of service appliance, wall/floor 
penetration and any other place where identification is required and necessary. 
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The colour reference to BS 4800 shall be as in Table below. 
 

TABLE 4: Colour Reference 
 

Colour Colour Reference (BS 4800) 

orange 06 E 51 

white 00 E 55 

crimson 04 D 45 

emerald green 14 E 53 

salmon pink 04 C 33 

yellow 10 E 53 

blue 18 E 51 

 
19.9 Mounting Heights 

 
Mounting heights listed below shall be measured from the underside of the fitting to the finished 
floor level. Unless otherwise specified or directed on site by the S.O.’s Representative, heights of 
fixing shall be as follows: - 
 
TABLE 5: Mounting Height for different type of fitting 
 

Type of Fitting Mounting Height (mm) 

(a) Suspended ceiling luminaries and ceiling fans 2400 

(b) Wall mounted luminaries and wall bracket fans 2050 

(c) Switches, and fan and regulators  1450 

(d) Socket outlets (for surface wiring), and those in the 
kitchen and washing areas (for concealed wiring) 

1450 

(e) Socket outlets (for concealed wiring)  
 

300 

(f) Isolator points  1450 

(g)Window unit air conditioner switches and starters  1450 

(h) Cooker points 1450 

(i) Water heater outlet points.  1450 

(j) Distribution boards (in service duct)  1450 

(k)Distribution boards(other than in service duct)  2050 

 
19.10 Luminaires 
 
 The luminaries together with lamp, lamp holders, control gear and other associated accessories 
 shall, as a minimum requirement, conform to the relevant parts and/or sections of MS IEC 60598. 
 
 All luminaries shall be fully assembled, completed with lamp, control gear, internal wiring etc.. 
 Internal wires shall be terminated in terminal blocks in an approved manner. Wiring shall be of heat 
 resistant insulated coloured cables. The terminal blocks shall be suitably rated and clearly labelled 
 for connection to external wiring. 
 
 All metal parts of the luminaries shall be effectively earthed and supplied with an approved earth 
 terminal. 
 
 All components of the luminaries shall be able to withstand a voltage range of +5% to -10% of the 
 rated voltage. All discharge type luminaries shall be power factor corrected to at least 0.9 lagging 
 using dry type capacitor. 
 
 
 
 



 

 
 

Cawangan Kejuruteraan Mekanikal - Edition 3 

 
Electrical Lift System  © Copyright CKM 2017 Section 3 / Page 23 

 

 

 

 

 
19.11 Fluorescent Luminaires 

 
19.11.1 Tubular Type Fluorescent Luminaires 
 

Fluorescent luminaires shall be of the type approved by Suruhanjaya Tenaga and JKR. 
 

Fluorescent luminaires shall comply with MS IEC 60598-1 and MS IEC 60598-2-1 or MS IEC 
60598-2-2. 
 
Fluorescent luminaires shall have housing made from good quality mild steel sheet of minimum 
thickness 0.50 mm and shall be of sound and rigid construction suitable for suspended and surface 
mounted installation. The metalwork shall be rust inhibited to prevent corrosion and, unless 
otherwise approved by the S.O.'s Representative, shall be sprayed with an undercoat of zinc 
chromate primer and finished with two coatings of super white baked enamel. 
 
The fluorescent luminaires shall be power factor corrected to at least 0.9 lagging. 
 
The ballast shall comply with MS IEC 61347-1, MS IEC 61347-2-8:2003 and MS 141:PT.2. The 
ballast shall be of the type approved by Suruhanjaya Tenaga and JKR. Unless otherwise specified, 
they shall be polyester resin impregnated, silent operation type fitted with terminal block for easy 
wiring. For 18 watts and 36 watts fluorescent tubes, the watt loss of the ballast shall be not more 
than 6 watts. The mounting of the ballast shall be in such a way that easy dismantling and 
replacement can be effected within the casing. 
 
In the case where high frequency electronics ballast is specified, the ballast shall be tested 
compliance with MS IEC 60928 and MS IEC 60929 or MS IEC61347-1, MS IEC 61347-2-3 and MS 
IEC 60929, BS EN 55015 for radio frequency interference suppression and MS IEC 61000-3-2 for 
harmonics distortion. They shall be of instant starting, non-dimming, low in-rush starting current and 
low leakage current type. Rated maximum operating temperature of a ballast case shall not exceed 
70oC. Power loss through the ballast shall not be more than 3 watt. 
 
Harmonics distortion shall be within the limits in accordance with MS IEC 61000-3-2. However, 
total harmonics distortion shall be less than 25 % where third harmonics component shall not be 
more than 15 %. The ballast shall operate and maintain consistent light output over voltage 
variation from -10 % to +5 % of the rated voltage and power factor of not less than 0.95. 
Overvoltage protection at 350 volts and automatic shutdown in the event of lamp failure shall also 
be incorporated. For single ballast controlling two fluorescent lamps in one luminaire, if one 
fluorescent lamp is burnt out, the other fluorescent lamp shall continue to operate without the burnt 
lamp being replaced. The electronic ballast shall have five year warranty from the manufacturer. 
 
The capacitor shall comply with MS IEC 61048 and MS IEC 61049 and shall be of dry, self-healing, 

metalised polypropylene type. Proper tool clip shall be provided to hold the capacitor in position. 
 
The starters shall comply with MS IEC 60155 and the starter holders comply with MS IEC 60400. 
For the single channel luminaries the starter shall be fitted at the side of the casing. In cases where 
starters are to be fitted from the outside of the luminaire casing, the starter holders shall be installed 
in such a way that the starters shall not protrude out of the casing by more than 10 mm. 

 
The lampholders shall comply with IEC 60400 of robust and well designed construction suitable for 
bi-pin fluorescent tubes. The lampholders shall be made of polycarbonate material. 
 
All fluorescent tube shall be provided with its own ballast (escept for electronic ballast). 
 

 Wiring within the luminaire shall be carried out with heat resistant cable marked with the word 
 'HR 105oC'. It shall be done in a neat way with holder to hold the cable in position and also to 
 avoid contact with heat producing components. Cables shall be terminated in a termination block 
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 marked ‘L’ and ‘N’ for connection to the incoming wires. A brass direct pressure type earth terminal 
 shall be provided in the casing near the termination block for earth connection. This earth terminal 
 shall be clearly marked with the standard earth terminal symbol. 
 
 Louvres and reflectors for the luminaires shall be made of high purity anodised aluminium with at 
 least 99.85% pure aluminium with low iridescent mirror finished. 
 
 The prismatic and opal diffuser shall be made of Ultra Violet (UV) stabilised Flame Retardant 
 Polystyrene Terephtalate Glycol (PETG) or minimum UV-stabilised flame retardant material.  
 
 Louvres, reflectors and diffusers shall give good even light distribution with minimal glare in 
 both the axial and transverse planes. Photometric data for the luminaires shall be made available 
 and submitted to S.O.’s Representatives when required. 
 
 All components in the luminaire shall be guaranteed for a minimum of 2000 hour life. All 
 components in the fluorescent luminaires shall be manufactured by manufacturer or being supplied 
 by others. The components shall be marked with “made for” if supplied by other manufacturer 
 except high frequency electronics ballast if specified, fluorescent tube, starter, cable and holders for 
 fluorescent tube and starter. The components shall be of the type approved by Suruhanjaya Tenaga 
 and JKR. 
 
19.11.2 Downlight Type Fluorescent Luminaires 
 
 The luminaires shall be of type approved by JKR. The luminaires shall comply with MS  IEC 
 60598 and relevant part of IEC 60598 or equivalent. 
 
 The luminaires shall have two separate components comprising of an electrical control gear and 
 optical systems. 
 
 Electrical control gear system comprises of ballast, capacitor etc. The optical system shall i
 ncorporate a one piece full bowl reflector, lamp holder (s) etc. Luminaires shall have either 
 horizontal or vertical pin type lamp connection. 
 
 The housing of the control gear system shall be made from extruded aluminium or good quality 
 mild steel sheet of thickness not less that 0.8mm and shall be of sound and rigid construction 
 suitable for suspended installation. The metalwork shall be rust inhibited to prevent corrosion. 
 The housing of the control gear system shall be coated by electrostatic powder. The housing 
 shall be provided with a mean to dissipate heat. Rubber grommets shall be provided at cable 
 entry. 
 
 Wiring within the control gear system shall be carried out with heat resistant cable marked with the 
 word 'HR 105oC'. It shall be done in a neat way with holder to avoid contact with heat-producing 
 components. Cables shall be terminated in a termination block marked ‘L’ and ‘N’ for connection to 
 the incoming wires. A brass direct pressure type earth terminal shall be provided in the control gear 
 near the termination block for earth connection. This earth terminal shall be clearly marked with the 
 standard earth terminal symbol. The HR 105oC cable shall be used to connect the optical system 
 and the control gear system. It shall not be more than 300mm long. The cables shall be enclosed in 
 a cable sleeve HR 105oC. 
 

(a) Electrical connection and disconnection of the control gear system from the 
 incoming supply cables and optical system shall be through a plug & socket. It 
shall be made from non-flammable material. The plug & socket shall be rated at 
10A. A means of clamping the electrical cables shall be provided. The cable clamp 
 arrangement shall not damage the insulation of the cables. 

 
(b) The manufacturer shall provide installation instruction for each model of the 

 luminaries. 
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The reflector shall be made of high purity anodized aluminium with at least 99.85% pure aluminium 
with low iridescent mirror finish. The thickness of the reflector shall be minimum 1.0mm. the support 
shall be made from mild steel with minimum thickness of 1.5mm. The ring shall be made from die-
cast aluminium with minimum thickness of 1.5mm. The support and ring shall be coated by 
electrostatic powder. The clip shall be made from stainless steel. 
 

(a) Photometric data for the luminaires shall be made available and submitted to S.O’s 
 Representatives when required. The required photometric data for the luminaires 
 shall be Polar Curve, Utilization Factors, luminance Distribution table, downward 
 light Output Ratio, Upward Light Output Ratio, Light Output Ratio, Spacing to 
 Mounting Height Ratio and Threshold increment. 
 

(b) Light Output Ratio for the luminaires shall be minimum 70%. 
 

 The lamp holder shall be G24 for the 10W/13W/18W/26W compact fluorescent lamp (CFL) without 
integral control gear. The lamp holder shall comply with MS IEC 60400, made to fit individual lamp 
wattage and not interchangeable. The lamp holder shall be made of non-metallic, heat resistant 
material and be rigidly fixed onto the optical compartment. The lamp holder shall be incorporated 
with a housing made from extruded aluminium or good quality mild steel sheet or aluminium die 
cast with mechanism to dissipate heat.  
 

 The ballast shall comply with MS IEC 61347-1, MS IEC 61347-2-8 and MS 141:PT.2 and shall be of 
the type approved Suruhanjaya Tenaga and JKR. The ballast shall be polyester resin impregnated, 
silent operation type fitted with terminal block for easy wiring. The watt loss for the ballast shall be 
6W. 
 
For electronic ballast refer to statement (The fluorescent luminaires shall be power factor corrected 
at least 0.9 lagging.) 
 

 The capacitor shall comply with MS IEC 61048 and MS IEC 61049 and type approved Suruhanjaya 
Tenaga and JKR. The capacitor shall be cylinder shape type. The capacitor shall be dry, self 
healing, metalised polypropylene type with terminal block for easy wiring. The casing shall be made 
from aluminium or flame retardant plastic. The capacitor shall be mounted with nut and lock washer. 

 
 All components in fluorescent luminaries shall be manufactured by the manufacturer or being 

supplied by others. The components shall be marked with “made for” if supplied by other 
manufacturer except high frequency electronics ballast if specified, compact fluorescent lamp, cable 
and holders for compact fluorescent lamp. The components shall be of the type approved 
Suruhanjaya Tenaga and JKR. 

 
19.12 Self Contained Emergency Luminaires 

 
Self-contained emergency luminaires shall comply with MS 619 and IEC 60598-2-22 and approved 
by Jabatan Bomba Dan Penyelamat Malaysia and JKR. 
 
The body shall be made from good quality mild steel sheet, aluminium extrusions or injection 
moulded flame retardant material. For mild steel sheet, shall be rust inhibited to prevent corrosion. 
The body shall be sprayed with an undercoat of zinc chromate primer and finished with two 
coatings of super white baked enamel. 
 
The diffuser shall be of flame retardant type. The material for the diffuser shall be of either 
polycarbonate or prismatic Polyethylene Terephthalate Glycol (PTEG) or equivalent. 
 
The luminaires shall be equipped with maintenance-free high temperature rated sealed nickel 
cadmium battery, solid state automatic charger, changeover device, fluorescent lamp, indicator 
lamp, test switch and interior disconnecting device i.e. fuse, relay or other protective device. Other 
types of battery shall be allowed provided they conform to their relevant safety and performance 
standard and the relevant requirement of MS 619 and IEC 60598-2-22. 
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 The battery shall be fully rechargeable to its operational capacity in not more than 24 hours after 
 discharge. Low volt cut-off safety feature shall be incorporated to prevent over discharge of battery. 
 The response time for non-maintained emergency luminaires shall be less than 2 second upon 
 failure of the normal lighting. 
 
 Unless otherwise specified, the fluorescent tube shall be 8 watt with minimum output of 330 lumens. 
 The duration for emergency operation shall not be less than 3 hours. The initial lumen output of the 
 self-contained emergency luminaires shall be not less than 25% of the lumen output of the 
 fluorescent tube. The lumen output at the end of the rated duration shall be minimum 10% of the 
 nominal lumen output of the fluorescent tube. 
 
  The self contained emergency luminaires with “KELUAR” signage pictogram shall be of the 
 maintained 3 hours rating type as specified above, complying with relevant part of MS 983, MS 619 
 and IEC 60598-2-22 and approved by Jabatan Bomba Dan Penyelamat Malaysia and JKR. The 
 lamp shall be of 2 fluorescent tube type or minimum 10 units of super bright white LEDs. The 
 diffuser shall be of flame retardant type. The material for the diffuser shall be of either polycarbonate 
 or prismatic PETG or equivalent. The lettering and directional arrow shall be white on green 
 background. 

 
The LED shall face downward to provide uniform light distribution via the transparent acrylic on 
“KELUAR” signage pictogram and to provide courtesy light source at the floor level for increase 
safety. The LED shall comply to the following characteristics: 
 

TABLE 6: Electrical Characteristics of LED signal module 
 

 Module Type 

Characteristics Dot Matrix 

Operating Voltage 230V (+10%, -6%), 50Hz +1% 

Power factor >0.90 

Total Harmonic Distortion <20% 

Power 8W – 10 W (Typical : 10W) 

Intensity 200cd – 800cd 

LED type 5mm (AllnGap, InGaN) 

LED Mounting Technology Through holes 

Chromaticity Coordinates (x, y) as 
on CIE chart 

White Green 

0.361 , 0.385 
0.264 , 0.267 
0.280 , 0.250 
0.356 , 0.350  

0.009 , 0.720 
0.284 , 0.520 
0.209 , 0.400 
0.028 , 0.400 

 
 
19.13 Installation of Luminaires 

 
 For luminaires with pendant lampshade, the wiring shall terminate in ceiling rose. Connection from 
 ceiling rose to lamp holder in the luminaire shall be by 3 core flexible cord of not less than 0.75 sq. 
 mm. The flexible cord may be used for suspending the luminaires if the total mass of the luminaire 
 does not exceed 2 kg. If the mass of the luminaires exceeds 2 kg, a hook shall be installed and the 
 luminaire shall be suspended from the hook by means of decorative chain approved by the S.O.'s 
 Representative. 

 
 For ceiling mounted and wall mounted luminaires, the wiring shall terminate directly into terminal 
 block in the luminaires or into a batten lampholder as the case may be. 
 

For luminaires to be recessed into suspended false ceiling, wiring shall run through junction box 
and  flexible steel conduit right up to the luminaires as described in (Wiring and Conduit 
Trunking). The luminaires shall not sit on the ceiling structure but shall be securely suspended from 



 

 
 

Cawangan Kejuruteraan Mekanikal - Edition 3 

 
Electrical Lift System  © Copyright CKM 2017 Section 3 / Page 27 

 

 

 

 

the floor slabs or beams of roof trusses by means of suspension rods, brass chains or galvanised 
steel wires of minimum size 1,6mm diameter or as specified or as directed by the S.O.'s 
Representative. 

 
 Downlight type fluorescent luminaires shall be suspended from the floor slabs. Where optical and 
 control gear system are not integrated, both the optical and control gear system shall be provided 
 with hooks, galvanised steel wires of minimum size 1.6mm diameter and necessary accessories or 
 as specified or as directed by the S.O’s representative. The luminaires shall not sit on the ceiling 
 structure but shall be securely suspended from the floor slabs or beams of roof trusses. 
 

Openings required for recessing the luminaire above shall be done by the Main Contractor. 
However the Electrical Contractor shall provide all details to the Main Contractor. 

 
Where fluorescent luminaires are to be surface mounted on the underside of soft board or other 
type of ceilings which is combustible, suitable spacers shall be inserted between the base of the 
luminaires and the ceiling such that a minimum clearance of 10 mm exists between the luminaires 
and the ceiling. 

 
 Where fluorescent luminaires are to be suspended from ceiling of floor slab, suitable suspension 
 rods shall be provided. The wiring shall be terminated into a terminal block in the suspension 
 channel. Connection from the terminal block to the luminaires shall be by 3 core flexible cord as 
 mentioned above. The flexible cord shall be concealed inside the suspension assembly. 
 

All power, control and other fixed wiring shall be PVC insulated of suitable size enclosed in clause 
'B' screwed galvanised conduit.  Alternatively, wiring in the Machine Room only may be enclosed in 
approved metal ducts with removable covers.  Wiring shall terminate in approved lugs or terminal 
clips and all conductors and cables shall carry their respective current without excessive voltage 
drop. 
 
All conduits shall be entered into and securely attached to the metal cases of all switchboards, 
control gear, button and indicator boxes, interlocks, etc., exposed conductors not being permitted 
except behind the control panels where they shall be neatly bound together at intervals and 
properly supported and fixed. 

 
The lift switchboard shall be of the self-contained cubicle type, metal clad, flush fronted suitable for 
front and rear access housing fuse switches, switch fuses, contactors, busbars, current 
transformers, ammeters, voltmeters, indicating lights, anti condensation cubicle heaters and all 
other necessary items whether specified or not. 
 
The switchboard shall be fabricated from pressed steel sheets of not less  than 14 BSW gauge in 
thickness and shall be of rigid, structural construction with all joints neatly welded and finished flush 
and all bare edges turned over or lipped. 
 
The doors of the switchboard fitted with key-lock shall be fabricated from pressed steel sheets of 
not less than 14 BSW gauge in thickness and shall be rigidly reinforced in the inside with all edges 
finished round.  The door shall be fitted with chromium plated locking handles of such construction 
that the door cannot be opened unless the isolator switch(es) or handle(s) is/are first turned to the 
OFF position, thereby cutting off the electricity supply to the electrical mechanisms inside the 
switchboard. 
 
Felt or rubber insert gaskets shall be incorporated in the frame of the switchboard to ensure dust 
proof locking arrangements.  The door of the switchboard shall be fitted on the side with shelves for 
storing spare cartridge fuses, contacts and electric circuit diagrams. 

 
The switchboard shall be fitted with heating device suitable for operation on 230V AC single phase 
of sufficient capacity to raise the internal ambient temperature by 35°C. 

 
The switchfuses fuse switches, instrument indicating lights, etc., shall be clearly labelled. 
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The busbars shall be of hard drawn high conductivity copper rigidly supported on non-hygroscopic 
insulators to resist any mechanical force to which they may be subjected under the maximum fault 
condition.  The maximum current density of the busbar shall not be more than 1.5 Amp. per sq. mm. 

 
Busbars shall be painted with colours red, yellow, blue and black at appropriate points to distinguish 
the phases and neutral.  The main busbars shall be arranged in a horizontal plane and in the order 
red, yellow, blue and neutral from back to front.  On each panel, connections shall be red, yellow, 
blue and neutral from left to right viewed front of the panel. The neutral busbar shall be of the same 
size as that of the phases. 
 
Connections from the busbars to the switchfuses and fuse switches shall be effected by means of 
copper bars or rods securely clamped to the bars and identified by means of coloured plastic 
sleeving to indicate the phase colours. 
Power factor correction capacitors shall be provided as required to correct the power factor of 
system to not less than 0.85 lagging. 

 
19.14 Earthing 
 

All system earthing and equipment earthing shall comply with Electricity Regulations 1994 and 
relevant parts of MS IEC 60364. 
The protective conductors, copper tapes and earth electrode shall comply with BS EN 13601. 
 
All protective conductors shall be of high conductivity copper conductor either stranded or solid, 
continuous throughout the whole lengths and without joints. In the instance where joints cannot be 
avoided, then the joints shall be of exothermic welding type. Mechanical clamps may only be used 
upon approval of the S.O. The joint shall be robust design and protected from mechanical damage 
and corrosion. Before connecting the protective conductor, the metal works, the conductors and the 
metal work at the point of contact, including the clamps, shall be thoroughly cleaned of surface 
corrosion or paint and tinned to ensure that good electrical contact is made. 
 
Every circuit of a switchboard, distribution board, control board and tap-off units, all lighting points, 
lighting switches, fan points, fan switches, three pin switched or unswitched socket-outlets, power 
point etc. shall be provided with circuit protective conductors. All exposed conductive parts and 
extraneous conductive parts shall be effectively bonded to earth. 
 
Unless otherwise specified the minimum cross sectional area of the protective conductors shall be 
in accordance with the following Tables/Clause in the MSIEC 60364-5-54: - 
 

(a) Earthing conductors - Table 54.3 (where buried in the soil, a cross-sectional areas 
shall be in accordance with Table 54.2 or BS 7671 Table 54A) 
  

(b) Circuit protective conductors – Table 54.3 (or BS 7671 Table 54G) 
 

(c)  Bonding conductors – Clause 544 (or BS 7671 Clause 547) 
 
Where connections are made at switchgear and such items of electrical equipment the protective 
conductors shall terminate in a cable socket or other approved means. 
 
In the case of MICC cables, the copper outer sheath may be utilised as earth protective conductor 
provided that at the termination of each cable run the copper sheath is effectively bonded to earth. 
 
Cable glands shall be installed for termination of armoured cables. It shall be mechanical type 
complying with BS EN 50262. Each cable gland shall be installed with back nuts (lock nuts) for plain 
hole fixing. 
 
Cable gland shall be installed for termination of stell armoured multicore cables and shall comply 
with BS EN 50262. The cross sectional of the protective conductor connecting a gland earth tag 
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washer to the earth terminal of an enclosed shall be selected in accordance with table 54.3 of MS 
IEC 60364-5-54. 
TABLE 7: Minimum cross-sectional area of protective conductors (extracted from Table 54.3 
MS IEC 60364-5-54) 

  

Cross-sectional area of line 
conductor S 

(mm²) 

Minimum cross-sectional area of the corresponding protective 
conductor 

(mm²) 

If the protective conductor is 
the same material as the line 

conductor 

If the protective conductor is 
not the same as the line 

conductor 

S ≤ 16 S 
K1x S 
K2 

16 ˂S ≤ 35 16 
K1x 16 
K2 

S˃ 35 S/2 
K1x S 
K2     2 

 
 TABLE 8: Minimum cross-sectional areas of earthing conductors buried in the soil (extracted from 
Table 54.2 of MS IEC 60364-5-54 (BS 7671 Table 54A)) 
 

 Mechanically protected Mechanically unprotected 

Protected against corrosion 2.5 mm² Cu 
10 mm² Fe 

16 mm² Cu 
16 mm² Fe 

Not protected against 
corrosion 

25 mm² Cu 
50 mm² Fe 

 
The cable gland for aluminium armoured single-core cables shall be made of non-ferrous material. 

 
 In the case of solid earthing, main earthing terminals or bars mounted on porcelain insulators shall 
 be provided at a position near to the switchboard as indicated in the Drawings. Unless otherwise 
 specified, main earthing bar shall be of tinned copper bar of dimension as in TABLE 8 with respect 
 to the prospective earth fault current. Main earthing bar shall be of sufficient length to accommodate 
 termination for all protective conductors, earthing conductors and main equipotential bonding 
 conductors of electrical installation, lightning protection system bonding conductors of electrical 
 installation and generator installation bonding conductor. Means shall be provided for disconnecting 
 the earth conductors to permit measurement of the resistance of the earthing arrangements. The 
 joints shall be disconnectable only by means of a tool, and shall be mechanically strong to ensure 
 electrical continuity. A permanent label marked with words ‘Main Earthing Bar - Safety Electrical 
 Connections - Do Not Remove’ shall be installed near to the main earthing bar. All 
 connections to the main earthing bars shall be soundly made and electrically satisfactory by means 
 of bolts and nuts with spring washers and jam nuts. 
 

Two sets of earthing conductors of copper tape of dimension as in TABLE 8 shall be provided to 
connect the main earthing bar to two different earth electrodes. The earthing conductors shall be 
buried in the ground at a depth of not less than 600 mm below finished ground level. 
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Protective conductors between main switchboard and main earthing bar shall be linked by copper 
tape of same cross sectional area as the main earthing bar. 

 
TABLE 8: Dimensions of Main Earthing Bars and Earthing Conductors 

 

Prospective Earth fault currents (I) for 
1 s duration 

Main Earthing Bars  
(Width x Thickness) 

Earthing Conductors 
 (No. x Copper tape size) 

I ≤ 10 kA 25 mm x 3 mm 2 sets of 1 x 25 mm x 3 mm 

10 kA < I ≤ 25 kA  25 mm x 6 mm 2 sets of 1 x 25 mm x 3 mm 

25 kA < I ≤ 30 kA  30 mm x 6 mm 2 sets of 2 x 25 mm x 3 mm 

30 kA < I ≤ 40 kA  40 mm x 6 mm 2 sets of 2 x 25 mm x 3 mm 

40 kA < I ≤ 50 kA  50 mm x 6 mm 2 sets of 2 x 25 mm x 3 mm 

 
Earth electrodes shall be of copper-jacketed steel core rods with 16 mm nominal diameter and 
supplied in 1500 mm length and shall have provision for screw coupling with another standard 
length. The copper jacket of 99.9 % pure electrolytic copper shall be of minimum radial thickness 
0.25 mm and shall be molecularly bonded to the steel core to ensure that the copper jacket and 
steel core are non-separable. Each earth electrode shall be driven 3000 mm in depth. Where the 
desired earth resistance value cannot be achieved after the first earth electrode have been driven, 
sufficient number of earth electrodes in parallel shall be installed outside the resistance area until 
required value is reached. Mutual separation between two earth electrodes shall be more than, but 
less than twice, the driven depth of the earth electrode. Earth electrodes shall not be installed close 
to a metallic fence. Unless the metallic fence is separately earthed, the fence shall be separated 
from the electrical earthing system by at least 2000 mm. Interconnection between different earth 
electrodes shall be by means of 25 mm x 3 mm annealed copper tape. 
 
In cases where there is insufficient land area, an alternative earthing system shall be proposed for 
the S.O approval. 
 
Where the location of the installation is such that it is not possible in practice to provide the two 
auxiliary earth electrodes for the test, two test earth electrodes namely potential test probe and 
current test probe shall be installed. The test earth electrodes shall be one length of 1500 mm in 
depth. The current test probe shall be placed 30 m from the first earth electrodes with potential test 
probe midway between. Test leads of 2.5 sq.mm PVC insulated cable connecting test earth 
electrodes shall be terminated independently on the porcelain insulators next to the main earthing 
terminals or bars. The test leads shall be protected by means of non-metallic conduit and buried in 
the ground at a depth of not less than 450600 mm below finished ground level. Termination shall be 
identified with permanent labels durably and legibly marked with words ‘Potential Earth Test Probe - 
Do Not Remove’ and ‘Current Earth Test Probe - Do Not Remove’. Similar labels of not less 
than4.75 mm high shall be permanently fixed in a visible position at earth electrodes. 

 
 The connection of the earthing conductor and/or the earth electrode to the earth electrode shall be 
 soundly made by the use of plumbed joints, either by brazing using zinc-free material with a melting 
 point of at least 600 ⁰C or by exothermic welding. 

 
Each earth electrodes shall be provided with heavy duty type inspection chamber with removable 
cover. The inspection chamber shall be of square or round type and tested in accordance with MS 
26: Part 2. The minimum size of square type inspection chamber shall be 300 mm (width) x 300 mm 
(length) x 180 mm (height) and for round type inspection chamber, the minimum size shall be 300 
mm (diameter) x 180 mm (height). The working load of the inspection chamber shall be minimum 
4500 kg. Lifting hook shall be provided in the cover. The brand name shall be durably marked on 
the removable cover. 

 
 Residual current operated circuit breakers (RCCB) shall be provided with minimum cross-sectional 
 area 16 mm² green PVC insulated copper conductor cable as earthing conductors, one set of two 
 (2) length of 1500mm earth electrodes, inspection chambers and removable covers. However, if 
 they are connected to a main earthing system, separate earth electrode need not be provided. 
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A permanent label durably marked with words ‘Safety Electrical Connection - Do Not Remove’, in 
legible type not less than 4.75 mm high, shall be permanently fixed in a visible position at or near: - 

(a)  The point of connection of every earthing conductor to an earth electrode, and 
 

(b)  The point of connection of every bonding conductor to extraneous conductive 
parts. 

 
In addition each earthing point shall be identified by permanent label legibly marked with the words 
`MSB Earth', 'SSB Earth', 'RCCB Earth' or any other appropriate words permanently fixed to the 
point of connection of every earthing conductor and earth electrode. 

 
 

All major components such as lift controller, traction machine, governor, landing door frames, all 
electrical elements in and on car, etc. shall be correctly earthed. All earthing shall be carried out in 
approved manner, strictly in accordance with the requirements of the most recent rules of the 
Electrical Supply Authority and in accordance with IEE Regulation. However, suitable earthing 
points in the lift motor room shall be made available by others.  
 

19.15 Lightning And Surge Protector 
 

Lift Contractor shall provide lightning and surge protector for all AC power input and signal lines for 
electrical switchboard, lift controller, lift intercom system, lift supervisory panel, etc.    

 
The surge protection system must comply to relevant standards as follow: 
 
ANSI/IEEE C62. 41 Category A and B, 
ANSI/IEEE C62. 45 Life cycling test, 
AS/NZ 1768 Category A and B, 
BS EN 62305: Part 4 - Electrical and Electronic System Within Structures  

 
Samples and detail wiring diagram indicating surge protector installation shall be provided to S.O 
for clarification and approval before installation carried out at site. 
 

19.16 Labelling 
 

Labels shall be fitted on the outside of all switchgears, fusegears, distribution boards, sub 
switchboards and main switchboards by means of non-corrodable screws or rivet or any other 
method approved by the S.O.'s Representative. The labels shall be of laminated plastic with 
engraved lettering with details such as type of equipment, rating, setting, to/from where it is 
connected etc. 

 
The exact wording of the labels shall be agreed with the S.O.'s Representative. 
Single linemimic schematic circuit diagram shall be provided at the facial of theswitchboards 
showing the connection of all switchgears with respect tobusbars indicating the incoming and 
outgoing feeders. The diagram shall be single line of width 520 mm with yellow perspex strip 
rivetted on the outside front cover of the switchboard with arrow head indicating the direction of 
supply incoming to or outgoing from the switchgears. 
 

19.17 Requirement for Anti Corrosive Type Installation 
 
19.17.1 General 
 

Installation at coastal areas (defined as within 3 km from the coast) and other areas deemed 
necessary, material used shall be of rust proof type and/or anti-corrosive type or shall be specially 
treated. The cost of the material used and treatment applied is deemed to be included in the prices 
quoted. 

 



 

 
 

Cawangan Kejuruteraan Mekanikal - Edition 3 

 
Electrical Lift System  © Copyright CKM 2017 Section 3 / Page 32 

 

 

 

 

Areas within 3 km to 5 km from the coast, special treatment for salt spray environment is applicable 
for external installation only. 
 

19.17.2 Wiring 
 
Conduit shall preferably be buried in the wall or buried in the concrete ceiling/soffit of slab. 
 
In the false ceiling, conduit used shall be of rigid high impact PVC type grade heavy duty. 
 
Surface wiring if any, must be with the approval of S.O. Steel conduits shall not be used. It shall be 
as follows: 
 

(a) In rigid high impact PVC conduit with its associated system accessories  
(b) PVC/PVC wiring in rigid high impact PVC casing 

 
Cable trunking and cable tray system shall be of hot dipped galvanized. All trunking elbows, offset 
and combination elbows, adaptors and tees shall be of same thickness as the the straight trunking 
and shall be the type manufactured and supplied by the same trunking manufacturer. Any cut 
edges shall be painted with galvanized paint. All screws and nuts used shall be made from 
brass/stainless steel. 
 
All support accessories such as angle iron, brackets, etc. must be of hot dipped galvanized. 
 

19.17.3 Switch Boards (Distribution Board, Sub-Switch Board and Main Switch Board) 
 

All switch boards shall be installed within enclosed electrical service rooms. 
 
 All switch boards shall be of stainless steel material (grade SS 316).  
 
All screws and nuts used shall be made from brass/stainless steel.  
 
Special Treatment for Housing of Electrical Items Used In Salt-Sprayed Environment as per 18.17.6 
shall be applied. 
 

19.17.4 Switches and Socket Outlets 
 
 For concealed installation, metal back boxes shall be of galvanised sheet steel or non-ferrous type 
 e.g anodized aluminium.  
 
 For surface and outdoor installation, switches and socket outlets shall be of sealed or anti 
 corrosive type. 
 
19.17.5 Luminaires 
 
 Fluorescent luminaires installed at external areas (e.g. covered walkways, corridors) and non air-
 conditioned rooms, shall be of anti corrosive type with a minimum Ingress Protection of IP65. 
 
 Other than rust proof luminaires, all other luminaires (whether recessed or surfaced mounting, 
 together with all its related installation accessories i.e. steel wires, suspension rods) shall undergo 
 anti corrosive treatment process as per 18.17.6. 
 
 All necessary screws and nuts shall be made of brass/stainless steel. 
 
 Special treatment for housing of electrical items used in salt-sprayed environment shall be applied. 
 
19.17.6 Special Treatment for Housing of Electrical items Used In Salt-Sprayed Environment 
 
 The treatment shall produce a housing of high resistance to corrosion with a durable finish with 
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 smooth reflective white paint. Both the inside and outside of the metal housing shall be finished with 
 double powder coatings of hybrid epoxy polyester compounds. All these housings shall undergo 
 surface preparation and surface pre-treatment before application of first powder coating. 
 

The surface preparation shall consist of firstly chemical cleaning to effectively remove mill scale, 
rust, contaminants and corrosive compounds; followed by solvent cleaning and degreasing to 
remove oil or grease. After rinsing, the cleaned surface shall immediately undergo zinc phosphate 
surface pre-treatment. However, prior to zinc phosphate surface pre-treatment, the surface shall be 
conditioned with recommended conditioner. The pre-treated surface shall then be rinsed and dried 
in the oven before undergoing first powder coating application. 
 
The pre-treated surface shall undergo application of first powder coating and baked in oven. The 
curing time and temperature shall be as recommended by the powder coating system 

manufacturer, otherwise at the temperature 204⁰C for 10 minutes. The film thickness of the first 

powder coating shall be within 50 to 80 microns. 
 
Next, the part shall be inspected for any defect before applying second powder coating. The second 
powder coat shall be applied and then the part shall be baked in the oven for the recommended 
time and temperature. The film thickness of the second powder coating shall be within 50 to 80 
microns. The finished part shall be inspected for any defects. The finished colour shall be white. 
 
Each fan blade and housing, luminaires housing and switchboard housing shall be labeled “Double 
Hybrid Epoxy Polyester Powder Coating”. For identification purposes they shall also carry a 
model/serial number, brand name and date of manufacture. 
 
The manufacturer shall give warranty/guarantee for the special treatment to the metal parts against 
corrosion for at least twelve (12) months from the date of installation at the site. This 
warranty/guarantee shall cover full replacement of all defective parts including installation at site at 
the manufacturer’s expenses. The manufacturer shall replace and install the defective parts within 
one week after joint inspection at site. 
 

20 PAINTING 
 

Unless otherwise specified, all exposed metal work furnished under these Specifications shall be 
properly cleaned and given a chemical rust-proof treatment prior to painting in the factory. Ferrous 
metal surface showing signs of rusting shall be wire brushed and sanded down to bright steel, 
cleaned and immediately given a coat of rust inhibitive primer and then paint it again. Lift motor 
room floor shall be of non-slip epoxy paint. 

  
21 NOTICES AND CHARTS 
 

The following notices in metallic paint shall be provided "BAHAYA, BILIK JENTERA, DILARANG 
MASUK DENGAN TIADA KEBENARAN", secured on the external side of the Lift Machine Room 
door: "JANGAN GUNAKAN LIF SEMASA KECEMASAN, GUNAKAN TANGGA" at every landing; 
"DILARANG MEROKOK" at every lift car and "LIF BOMBA" at every fireman's lift at ground floor. 
An electric shock first aid chart shall also be located in the Lift Machine Room. 

 
22 FIREMAN'S SERVICE 
 

Where fireman's service is provided, the number of fireman's lift and their location are as indicated 
in the Schedule of Equipment and/or tender drawing. 
 
For each fireman's lift, a fire control switch shall be provided inside a break glass fronted box clearly 
marked "FIREMAN" and sited adjacent to the fireman's lift opening at the ground floor level so that 
the fireman can obtain immediate control of the fireman's lift without interference from ordinary call 
points.  The fire control switch shall be of a type which does not require a key for operation, e.g. a 
switch with two press buttons or a tumbler switch marked, "FIREMAN", "ON" and "OFF".  Where a 
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two-button switch is used the operated button shall remain depressed to indicate which button is in 
operation. 
 
The operation of the fireman switch shall be such that all safety devices remain operative, including 
maintenance switches.  A service switch shall not over ride the fireman's switch. 

 
Operating the fireman's switch shall give the fireman's lift the following services:- 

 
If the lift is travelling in the upward direction, it will stop and return to the designated floor, or if it is 
moving in the down direction, it shall continue its movement and stop at the designated floor. 
Should the lift be stationed or parked at any of the upper floor, it should return to the designated 
floor. Under any one of these conditions, that car shall not stop for car or hall calls in its return trip to 
the designated floor. 
 
When the car arrives at the designated floor, the car and landing doors shall open.  A car button for 
desired floor may be operated and the car shall start to travel to that floor by operating the "DOOR 
CLOSE" button.  The lift shall not stop for hall calls.  

 
When the fireman's switch at the designated floor is turned to "OFF" position, the lift shall resume 
its normal operation. 

 
If the lift is on "With Attendant" operation, it shall be automatically switched to automatic operation, 
and operated as described above. 

 
23 EMERGENCY POWER OPERATION SERVICE 
 

Where emergency power is available, the number of lifts that can be run simultaneously on 
emergency power is as indicated in the Schedule of Equipment and/or tender drawing.  The 
emergency power operation shall automatically move cars which have stopped between floors due 
to a failure of the regular power supply.  The emergency power operation shall be designed to get 
passengers out of the lift safely and to return a designated number of cars to normal operation in 
the shortest possible time. These cars should include the fireman's lift. 

 
An automatic starting emergency power generator shall be provided by others. The tenderer should 
provide a visual indication in the lift motor room whether the lifts are being supplied with power from 
the regular mains or from the emergency power generator. 

 
In case of power failure, the lift cars shall automatically be "Checked" in a predetermined sequence 
for their operational status and location and appropriate action taking place as follows: 

 
(a) Cars in regular service and stopped at the ground floor shall open their doors and remain at the 

designated floor. 
 
(b) Cars in regular service and stopped between floors, or stopped at floors other than the 

designated floor shall start and travel at normal speed to the ground floor.  Upon arrival, door 
shall open and the car shall remain at the designated floor. 

 
(c) When operations (a) or/and (b) are completed, then a designated number of cars shall be 

returned to normal service. 
 

24 AUTOMATIC RESCUE DEVICE  
 

The Lifts shall be provided with electronically controlled automatic rescue device. The device shall 
operate automatically to take the lift car to the nearest floor and open the door in case of power 
failure. The unit shall be wired and assembled in an independent box and shall be supplied 
complete with battery charger. 
 
In case of where the lifts also connected to the essential power supply or generator, the automatic 
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rescues device shall be programmed in such that it will activate first. Only if the device failed to 
activate then the generator will take over. 
 

25 SHEAVE 
 

All sheaves or drum shall be of steel or cast iron, and shall have machined rope grooves and shall 
be provided with suitable flanges.  

 
All sheave shall be fully and securely covered with removable rigid steel mesh guard. 
 

26 CONTROL WIRES BY ELECTRICAL CONTRACTOR 
 
A pair of no-volt Emergency Power Sensing Cable shall be connected from the generator set 
change-over contactors and terminated in the Lift Motor Room control panel, and a normally closed 
contact from auxiliary change-over contactor shall be provided by the Electrical Contractor. (For lift 
operation on Normal Power Failure). 
 

27 CONTROL WIRES BY FIRE PROTECTION CONTRACTOR 
 

A pair of no-volt Central Fire Alarm Sensing Cable shall be connected from the Central Fire Alarm 
Panel and terminated in the Lift Motor Room Control Panel, and a normally closed/open contact 
shall be provided by the Fire Protection Contractor (For Lift Operation on Fire Emergency Mode). 

 
28 LIFT INTERCOM SYSTEM 
 

Lift Contractor shall supply and install a complete Intercom System to enable communication 
between the master unit in the building (whereby the location is indicated in the tender drawing) and 
each lift car and the machine rooms. 
 
The master unit shall include a microphone/speaker with amplifier, buzzer, selector switches and 
indicating lights. 

 
Each lift car and machine room shall have a slave unit with its own speaker/microphone together 
with an amplifier. The pressing of a button marked Press to Speak at each speaker/microphone 
unit shall enable conversation, without operation of the alarm between any car and the machine 
room/Control Room. 
 
The intercom system shall operate by means of a battery and trickle charger located in the lift 
machine room. All necessary wiring, switches and accessories for the complete system from the 
master to the slave units shall be installed by Lift Contractor. 
 

29 CONNECTION TO BUILDING PUBLIC ADDRESS SYSTEM (WHERE APPLICABLE) 
 
Lift Contractor shall provide and install all necessary devices and connections from the building 
public address system in the control room to all lift cars. 
 

30 CENTRAL SUPERVISORY PANEL 
 

Lift Contractor shall supply and install one Central Supervisory Panel in the building (whereby the 
location is indicated in the tender drawing). 
 
The Supervisory Panel shall be made by the Lift Manufacturer, and shall include the Intercom 
Master Unit, as describe in clause 28, Emergency Alarm Buzzer, Parking Switch, and the following 
indication for all the lifts: 

 
i) Car Position 
ii) Up/Down Direction of Travel 
iii) Normal/Attendant Operation 
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iv) Maintenance Mode 
v) Normal/Emergency Power or Trip 
vi) Fire Mode 

 
Instead of analogue Central Supervisory Panel, installation of Computerised Elevator Monitoring 
System (CEMS) shall be considered in these following circumstances: 
 
i) Number of lifts is ≥6 units in a building  

ii) More than two groups of lifts in a building, e.g. passenger lift, service lift/goods lift and VIP lift 

iii) Lifts located in two or more buildings within the same compound or complex  

iv) The need to shut off and on the lifts regularly due to specific situation or building operation e.g. 

for VIP usage, up/down peak mode scheduling, security, event, maintenance, etc. 

The CEMS shall have at least but not limited to this following features: 
i) Enable to monitor and control the lifts remotely such as shut off/on/park the lift, 

close/open/hold the lift door, floor lock out, VIP operation, faulty, maintenance, fire/emergency 

mode operation, etc.   

ii) Show real time status of the lifts such as current floor, next destination, door open/close, 

parking, faulty, fire/emergency mode, etc. 

iii) Scheduling of operations such as up/down peak during specific periods to meet the operation 

demand of the building. 

iv) Show and generate statistical information such as fault logs, counts of call for each lift, waiting 

time, etc. 

v) Enable to play back of the movement of any lifts at any selected time within 30 days. 

vi) Generate reports 

 
All wiring and relays from the lift control panels in the lift motor rooms to the Central Supervisory 
Panel/CEMS shall be included in this tender. 
 

31 EXTRACT FANS IN MACHINE ROOM 
 

Where mechanical ventilation is required in the Machine Room, the Schedule of Equipment will 
indicate the no. of extract fans, type, electrical characteristics and cfm of free air flow. The extract 
fans shall be inclusive of starters, switch fuses and wiring from the lift switchboard to the fans. The 
extract fans shall be controlled by thermostat (accuracy ±2oC) or electronically or manually timer. 
 
The Machine Room should be adequately protected from infiltration of rain through the extract fans 
by the provision of suitable aluminium hoods to be approved by the Superintending Officer. 

 
The position of the extract fans shall be determined at the site by the Superintending Officer in 
consultation with Lift Contractor. 

 
32 AIR-COOLED SPLIT UNITS IN THE MACHINE ROOM 

 
Each air-cooled split unit shall consist of an air–cooled condensing unit and fan coil unit. 

 
The split units shall be supplied c/w auto changeover to run alternately for 12 hours of the 
air-conditioning system. 

 
All inside and outside surface of the split unit cabinet shall be wear-resistant baked-on enamel, 
attractively finished. 
 
All refrigerant piping for the air-conditioning system shall be constructed from hard drawn seamless 
copper refrigerant pipes with copper fittings and silver soldered joints. 

 
The sizes of refrigerant piping shall conform to the requirements of system capacity specified. Lift 
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Contractor shall be entirely responsible for the correct refrigerant piping design and proper 
interconnections of the complete refrigerant circuit. 

 
The suction line pipe size, the hot gas line pipe size and the liquid line pipe size shall not be less 
than the manufacturer’s specified outside diameter. 
 
All refrigerant pipes shall be properly supported and anchored to the building structure using steel 
hangers, brackets and supports which shall be fixed to the building structure by means of inserts 
and expansion shield of adequate size and number to support the loads imposed thereon. 

 
Complete charge of refrigerant and approved refrigerant oil for the normal operation of the air-
conditioning system shall be furnished and installed by Lift Contractor. 
 
The whole of the liquid and suction refrigerant lines including all fittings, valves and strainer bodies, 
flanges etc, shall be insulated with 50mm thick closed cell insulation. 

 
Drain pipes carrying condensate water shall be insulated with 25mm thick closed cell insulation. 
 
Air conditioning unit shall interlock with extract fan by using temperature sensor. 
 

33 BUILDING SUPERVISORY SYSTEM (BSS) FOR LIFT (WHERE APPLICABLE) 
 

The following provisions are to be provided by Lift Contractor: 
 

(a) Provision of switchboards housing all power and control equipment for the service. 
 
(b) Provision of 24 VAC relay within the control panel for Start/Stop of the service. 
 
(c) Provision of wiring and/or end devices as indicated in the points schedules of Building 

Supervisory System.  
 
(d) To provide auxillary contact for motor trip. 
 
(e) To provide auxillary contact for motor room temperature. 

 
(f) To provide auxillary contact for floor indication. 

 
(g) To provide auxillary contact for power on/off. 

 
(h) Liason with BSS contractor and attendance on commissioning and testing of Building 

Supervisory System controlling and/or monitoring their respective service’s equipment.  
 
34 ENERGY EFFICIENCY FEATURES 
 

The following energy efficiency features shall be provided: 
 

(a) All motor used for lift drive shall be of high efficiency motor complied with MS 1525. 
 

(b) Regenerative drives which are systems that can convert or store braking energy from a moving 
lift car. 

 
(c) Switch off car lighting and ventilation fan when idling more than 2 minutes. 
 
(d) Energy efficient lighting such as LED lighting, LED fluorescent, etc. 

 

----------------------------------------------- END OF SECTION 3 ---------------------------------------------- 


