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. GRAPHIC MATERIALS

Source: LECTURER HANDOUT,

Chapter | Safety and Health at workplace for the role of Lift EQuipment Installer and Service Technician,
Section: 4. Occupational risks of the job,
Page 3.
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>

Risk of electric shock Risk of being crushed by Risk of head Asbestos
unsecured moving equipment injury from low ceilings
Risk of falling - access slipping hazards Tripping hazards
te machinery
Risk of electric Risk of being crushed by  Risk of crushing in the overhead Falling objects
shock unsecured moving equipment area and drive system
Risk of falling from Slipping hazards Tripping hazards Ashestas
the car roof
Risk of electric shock Risk of being crushed by Risk of crushing by the Falling objects
unsecured moving equipment  cabin, counterweight, or

neighboring lift

A\ A\ A\

Risk of falling from a stop or Slipping hazards
ladder to the pit

Tripping hazards



Source: LECTURER HANDOUIT,

Chapter | Safety and Health at workplace for the role of Lift EQuipment Installer and Service Technician,
Section: 5. Individual protection measures,
Page 3.

PROTECTIVE HELMET:

IT 15 NECESSARY WHEN THERE 15 A RISK THAT SOMETHING COULD FALL ON
YOUR HEAD.

IT 1S COMPULSORY ON ALL CONSTRUCTION SITES.

CHECK THE HELMET FOLLOWING THE MANUFACTURER'S RECOMMENDATIONS!

PROTECTIVE EYEWEAR: PROTECTIVE HEADGEAR:
N fd e b T T S MUST ALWAYS BE WORN TO PROTECT AGAINST INJURY IN SMALL MACHINERY
EJECTED OBJECTS (E.G. WHEN DRILLING, AND WHEN WORKING IN A LIFT SHAFT.

GRINDING, ETC.).
RECOMMENDED WHEN WORKING WITH
CHEMICAL PRODUCTS

EAR PROTECTION:
MAMDATORY WHEN MOISE EXCEEDS 85 DBE(A)

NECESSARY GLOVES:

STRONG WORK GLOVES FOR MANUAL
HANDLING OF OBJECTS.

GLOVES TO PROTECT AGAINST INJURIES

PROTECTIVE FOOTWEAR: DURING REPAIRS, TOOL USE, ETC.

CONDUCTIVE, PUNCTURE RESISTANT.
TOE PROTECTION AGAINST FALLING
OBJECTS.

HEEL TO GIVE BETTER SUPPORT WHEN

ELECTRO=INSULATING GLOVES FOR
WORKING ON LIVE EQUIPMENT.
CHEMICAL GLOVES FOR WORKING WITH

CHEMICAL PRODUCTS.
CLIMBING A LADDER.

ITIS ADVISABLE THAT THE SHOE COVERS
THE ANKLE.

WORKWEAR:

PROTECTING AGAINST CUTS,

DIRT, ETC.
FALL PROTECTION EQUIPMENT IS ,
MANDATORY WHEN THERE IS A RISK OF DENTIFYING THE COMPANY.
SUCH A FALL:
A BELAY SYSTEM TO STOP A FALL.
A SAFETY DEVICE TO PREVENT ACCESS TO
THE DANGEROUS AREA.




Source: LECTURER HANDOUT,
Chapter | Safety and Health at workplace for the role of Lift EQuipment Installer and Service Technician,

Section: 1.3. First aid in accidents related to, among other things, electrocution, falls from heights,
crushing, etc.,

Page 6.
1.3.1. ELECTRIC SHOCK

1. ENSURE YOUR OWN SAFETY

Do not touch the injured person until you are sure that the power source has been disconnected!

2. DISCONNECT THE POWER SOURCE

switch off the fuses or pull the plug from the socket. If this is not possible, use a dry, insulating object (e.g. a wooden
stick) to pull the casualty away from the source.

- 3. CHECK VITAL FUNCTIONS

Is he breathing? Does he have a pulse? If he is not breathing - start CPR (cardiopulmonary resuscitation).

]

3 4.CALL FOR HELP

Call the emergency num ber 112.

5. SECURE THE INJURED PERSON

If he is conscious, lay him down and observe him. Provide psychological support and cover with a blanket (if
necessary).



Source: LECTURER HANDOUT,
Chapter | Safety and Health at workplace for the role of Lift EQquipment Installer and Service Technician,
Section: 1.3. First aid in accidents related to, among other things, electrocution, falls from heights,

crushing, etc.,
Page 6.

1.3.2. FALL FROM HEIGHT

1. SECURE THE ACCIDENT AREA

Make sure you are not threatened by anything from above or around you.

2. DO NOT MOVE THE INJURED PERSON!

Suspect a spinal injury! Do not move it unless it is in further danger.

3. CHECK STATE OF CONSCIOUSNESS AND BREATHING

If there is no breathing - start CPR. If they are breathing, but unconscious - place in the lateral safe position, if
there is no spinal injury.

- 4. CALL FOR HELP - 112



Source: LECTURER HANDOUT,
Chapter | Safety and Health at workplace for the role of Lift EQquipment Installer and Service Technician,

Section: 1.3. First aid in accidents related to, among other things, electrocution, falls from heights,
crushing, etc,,

Page 7.

1.3.3.CRUSHING (E.G. BY A HEAVY OBJECT, MACHINE)

1. ENSURE SAFETY

Assess whether you can approach without risk.

- 2. DO NOT REMOVE THE OBJECT YOURSELF IF:
It is very heavy, crushing the chest or pelvis - this can worsen the victim's condition (e.g. cause internal
bleeding).

3. CHECK VITAL FUNCTIONS

If there is no breathing or pulse - start CPR.

4. CALL FOR HELP

Call the emergency number 112.

5. PROVIDE SUPPORT

If the person is conscious - maintain contact with them.



Source: LECTURER HANDOUT,
Chapter | Safety and Health at workplace for the role of Lift EQquipment Installer and Service Technician,
Section: 1.3. First aid in accidents related to, among other things, electrocution, falls from heights,

crushing, etc,,

Page 7. FIRST AID
PROCEDURE LEAFLET

In the event of an incident requiring pre-medical first aid:

accident, spacify

When reporting an \
\

# Demzin CALM W WHERE did the ascident happed
- WHAT happaned?

- HOW many peopls are injureds
aF WHAT injuri=s do they have?

o WAIT for guastions!

i SECURE the accident scene

i Above all, take care of TOUR
OWHN SAFETY

EMERGENCY TELEFEONE fel. 117;

SMBRCENDY MIDIOAL SSRTICH THL. ¥
- e imamrae s EE

AMETLATORY

Hezrm
FERSDN TEAINED [N
FPIRET AID

x . = WEAREST BIRET
HELP 0T 48 M A8 P

FOSIIELE. £.G. TREAT
TrrTED TTEETLHEREAEE

LOCATED
EBALTE AND @ATETT

DEPADTMERT tal.
HEALTE AND 3AFETY
L INEFECTOR e,
MONTTOE. EREATHING AND CONSCIOUTENESS
UNTIL MEDICAL HELP AREIVES
S b il




Source: LECTURER HANDOUT,
Chapter Il. Characteristis of lift
equipment,

Section: 1.1. Lifts according to drive
system,

Page 8.

Source: LECTURER HANDOUT,
Chapter Il. Characteristis of lift equipment,
Section: 1.3. Lifts according to purpose of use,

Page 9.

% ESCALATORS
AND MOVING WALKWAYS

Used for continuous mass transport
in  high-traffic areas such as
shopping centres, airports and
underground stations. Although
their basic operating principles
differ from those of Ilifts, their
mechanical and electrical
maintenance principles are similar.

LET PASSENGER LIFTS

Used to
residential,

buildings, etc. Comfort, speed and
safety are the most important

factors.

transport
commercial,

people in
office

FREIGHT LIFTS

Designed for transporting heavy
loads in factories, warehouses,
shopping centres, etc. Capacity
and durability are the top
priorities.

‘Ii'l] f;:;'rcusnfasn

Specially designed and equipped
for transporting patients on
stretchers in  hospitals and
healthcare facilities. A large cabin
and smooth movement are
prioritized.

SERVICE LIFTS
(DUMBWAITERS/FOOD

;ﬁ’ LIFTS)

Used to transport small loads (food,
documents, etc.) in restaurants,
hotels, etc. The cabins are smaill and
generally not  designed @ for
transporting people.

M, LIFTS FOR DISABLED
‘lr PEOPLE

Designed to ensure accessibility for
people with physical disabilities.
They operate at low speeds and
with special precautions.

10



Source: LECTURER HANDOUT,

Chapter Il. Characteristis of lift equipment,
Section: 3. Standards for lifting equipment,
Page 10.

EN 81 series standards: Primary safety rules for lifts established by the European Union and
harmonised with national regulations by national standardisation bodies (e.g. PN-EN 81 in Poland, DIN
EN 81in Germany, BS EN 81 in the United Kingdomn, TS EN 81 in Turkey).

C E CE marking: A mark indicating that products comply with health, safety, environmental and

consumer protection requirements for free movement within the European Economic Area
(EEA). This marking is mandatory for lift components and complete lifts.

LIFT DIRECTIVE (2014/33/EU):

Source: LECTURER HANDOUT,

Chapter IV. Electrical installation of lift equipment,
Section: 5. Standards and regulations,

Page 41.

* The installations must meet the requirements of the standards:
- PN-EN 81 - for passenger and goods lifts.
- PN-HD 60364 - for low veoltage electrical installations.
- Decrees of the Office of Technical Inspection (UDT).
- Health, safety and accident prevention regulations.
- Machinery directives

11



Source: LECTURER HANDOUIT,

Chapter Il. Characteristis of lift equipment,

Section: 5. Mechanical components of lifting equipment and their purpose,
Page 12.

Machine
drive N

il . Overspeed

Governor
) T Control
Lift car 4 Cabinet
Fixing _ : ‘
Bracket |} l Iﬁ
Counterweight I
Guide Rails i é"ﬂ
Counterweight ’ Landing
Frame I. | Doors
Car Guide i h - ié';‘
Rail [ " : ""__.r

'/

Counterweight

Buffer

=
S

el

.

-
o

" Tension
Pullley
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Source: LECTURER HANDOUT,

Chapter Il. Characteristis of lift equipment,
Section: 5.5. Door mechanisms,

Page 14.

electromotor

car door [l "

drive rope

car door

connecting rod _
hanging wheel

BER -'
. . =
door knife === —
.---—--—-_____'I—-_-_-_--: i
active car door — | : ME — 1 car door rail
b | car door roller
e
gl
door leaf , '

retaining . —
bolt [ slave car door
door slider 1 Ii
door sill 4 - :
]
o | 01 1y
' =1}



Source: LECTURER HANDOUT,

Chapter Il. Characteristis of lift equipment,
Section: 6. Components of lifting equipment,
Page 14.

EQUIPMENT INSIDE THE CABIN:

CONTROL PANEL LCP (LANDING CALL PANELS)

(COP - CAR OPERATING PANEL):

A panel located inside the cabin, containing call
buttons, door open/close buttons, an alarm
button, an emergency telephone

and floor indicators.

FLOOR INDICATORS:
Digital or analogue displays showing the
current floor of the vehicle or direction of

CALL BUTTONS:
Directional up!dﬂwn buttons located on each
floor for calling the lift.

FLOOR INDICATORS:
Displays on the landing panel showing the
current floor and the direction of travel of

travel. the lift.
EMERGENCY COMMUNICATION SYSTEMS:
Usually activated by an alarm button, these
systems provide two-way voice EMERGENCY EQUIPMENT
communication from the cabin to an external
EMERGENCY STOP BUTTON:

A button located inside the cabin or on some landing panels
that immediately stops the lift in emergency situations.

entity {service company or emergenc
saervices ).

VENTILATION:

Fans or air conditioning systems that ensure ALARM BUTTON:
air circulation inside the cabin. A button that activates an ernergency siren if passengers are
trapped in the cabin.
LIGHTING:
Lighting fixtures in the cabin and emergency FIRE SENSORS/SYSTEMS: _
lighting. In some buildings, integrated fire protection systems ensure

that the lift travels to the designated floor (usually the
evacuation floor) and opens the doors before shutting down in
the event of a fire.

14



Source: LECTURER HANDOUT,

Chapter Il. Characteristis of lift equipment,

Section: 12. Microprocessor-based control systems,
Page 18.

Monitoring

\ = S

15



Source: LECTURER HANDOUT,
Chapter Il. Characteristis of lift equipment,
Section: 16. Terms and conditions for the installation and dismantling of lifting equipment,

Page 21.

Basic safety steps:

Personal Protective Equipment (PPE): Full and correct use of all PPE is mandatory, from safety helmets to
safety tootwear, gloves and salely glasses. A salety harness 15 essential tor working at height.

A Ln-:l-:-nuthugnut (LOTO): Disconnect and lock out electrical power sources in the work dgrea and attach
‘4 warning tags such as 'Work in progress, do not operatel’. This prevents uncontrolled re-energising.
#

Workplace safety: Ensuring adequate safe distances in the hoisting shaft overhead and in the shaft, using
f l "_-., handrails or barrers to prevent talls. Ensunng saftety of working platformes at height.

Warning slgns: Placemeant of warning signs "Construction site”, "Elevator installation”, "Danger”
N prominent kbcations.

E_t Training: Ensuring that all employaes are fully trained and aware of the safety rules at work.

16



Source: LECTURER HANDOUT,

Chapter Il. Characteristis of lift equipment,

Section: 17. Tools and measuring instruments for assembling and disassembling the lifting device,
Pages 22-23.

17



Source: LECTURER HANDOUT,
Chapter Il. Characteristis of lift equipment,

Section: 18. work with technical documentation, assembly instructions and operating instructions,
Page 25.

CRITICAL STEPS:

CONTROL OF SAFETY CIRCUITS:

Ensuring that all safety switches (limit, safety,
door interlocks) are working correctly and the
cireuit is closed.

MOTOR DIRECTION TESTS AND BRAKE:

Check that the motor is rotating in the correct
direction and that the brake is working
effectively.

. FLOOR LEVELLING AND ADJUSTMENT:

Precise adjustment of the floor sensors
and making sure the cab stops exactly at floor

level.

OVERLOAD TEST:

Testing whether the lift operates safely with a
load exceeding its nominal load capacity
(specified percentage).

TEST OF THE OVERSPEED REGULATOR:

Testing that the over-speed regulator and
safety gearbox activate if a certain speed is
exceeded (carried out by authorised inspection

bodies). 18



Source: LECTURER HANDOUT,

Chapter Illl. Mechanical assembly of lift equipment,
Section: 4. Installation of mechanical equipment in
the engine room,

Page 33.

Source: LECTURER HANDOUT,

Chapter Il. Characteristis of lift equipment,
Section: 20. Periodic inspection and technical
testing of lifting equipment,

Page 27 .
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Source: LECTURER HANDOUT,

Chapter lll. Mechanical assembly of lift equipment,
Section: 1. Health and safety rules during the
assembly of the mechanical part of a lifting device,
Page 31.




Source: LECTURER HANDOUT,

Chapter Ill. Mechanical assembly of lift equipment,
Section: 5. installation of cabin components,

Page 34.

Top band
H_,_,.,-'-"'
Floor indicator e ———
—— Mirror
e ._,-P' ~
poorframe = Handrail

Car operating panel

“" Hall call board

—

Fortal -

Toe-kick

=

Lift car
door sill

1a nding sill

t Tactile paving
P
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Source: LECTURER HANDOUIT,

Chapter lll. Mechanical assembly of lift equipment,
Section: 6. Installation of crane cables and straps,
Page 36.

<

21



Source: LECTURER HANDOUT,
Chapter IV. Electrical installation of lift equipment,

Section: 1. Health and safety rules during the assembly of electrical components,
page 37.

disconnect it from the power supply and check that no voltage is present.

1. Unplugging and disconnecting electricity: Before working on electrical equipment, completely

2. Use of appropriate tools and equipment: Use tools suitable for electrical work, such as insulated tools,
and appropriate personal protective equipment, e.q. gloves, safety shoes, safety goggles.

3. Securing the work site: The work site should be adequately secured and any openings (e.g. in the floor,
walls) should be fenced off or marked.

I 4. Checking the installation: Check the condition of the electrical installation, including wires, plugs and
— sockets for damage.

6. Operating Instructions: The operating instructions and technical documentation for the equipment to
be installed must be carefully observed.

6. Personal protective equipment (PPE): Appropriate PPE should be used, such as insulating gloves, safety
shoes, safety gogqgles, and appropriate work attire.

be protected against accidental energisation, e.q. by lockout/tagout procedures.

8. Work at height: When carrying out work at height, stable ladders or hoists must be used and suitable
fall protection must be provided.

9. Communication: Workplaces should be properly signposted, adequate lighting should be provided,
and adequate communication between workers should be ensured.

e 7. Protection against accidental energisation: When the power supply is disconnected, the work site must
=i
sl

ﬁ 10. Rules for working in confined spaces: Working on electrical equipment in confined spaces requires
% that adequate ventilation is provided and that an adequate temperature is maintained.
ST—

] 1. Fire prevention: Fire prevention rules should be observed, such as not using damaged cables, not
-"E overloading sockets, not using electrical appliances near flammable materials.

22



Source: LECTURER HANDOUT,
Chapter IV. Electrical installation of lift equipment,
Section: 2. Analysis of the wiring diagrams for connecting the lifting equipment,

page 38-39.

-

=GB1-211
=05B1-2L2
=GB1-2L3 L

w1/

-

+|

i e

Lines intersecting
at right angles
without a dot

indicate no
connection.
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i3

A line crossing
defines whether
a wire connects to
or bypasses the
potential of
another.

pushbutton
normally closed
(NO)

+24V

STOP
pushbutton
normally
closed (NC)

2 4
U1 Vi
L e

Wil



Source: LECTURER HANDOUT,
Chapter IV. Electrical installation of lift equipment,
Section: 3. Installation of power supply and protection systems for lifting equipment,

page 40.
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Source: LECTURER HANDOUIT,

Chapter IV. Electrical installation of lift equipment,

Section: 7. Installation of speed control systems for lifting -

equipment,
page 47/.
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2.SCHEMATICS

source:

ClektroLift

Operating voltage: 400V AC
Safety circuit voltage.. | 42V AC
Control voltage: 24V DC
Power: 11kW
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IN THE “LECTURER’'S HANDOUT:

5.1. Main support systems

Page 12

Maintenance note: The interior lighting, ventilation
and emergency buttons should be checked
regularly to ensure they are working properly. The
door mechanism is crucial for smooth door
opening and closing and shock-free movement.

Maintenance note: Regularly check the tension of
the rope, its wear (broken wires, reduced
diameter), corrosion and correct seating in the
sheave grooves. Correct rope tension is crucial for
the efficient operation of the traction system.

Maintenance note: Check the lubrication of the
rails, the tightness of the rail mounting screws,
and the absence of bends, wear or rust on the
rails. Adjusting the rails is important for a
comfortable lift ride.

Maintenance note: Ensure that the counterweight
blocks are not displaced, their frame is solid and
they move smoothly along the guide rails.

59

-
3. MEASUREMENTS AND TIPS

5.3. Drive systems
Pages 12-13

Maintenance note: Check the oil level in the engine
and gearbox (if applicable), the condition of the
bearings, noise and vibration levels, brake system
adjustment and temperature.

Maintenance note: Check the condition of the
pulley grooves (groove depth and profile), surface
cleanliness, and correct seating of the ropes in the
pulley. A worn pulley can lead to rope slippage and
system failure.

Maintenance note: Brake shoe wear, brake coill
operation, brake gap adjustment and braking
force should be checked regularly. A reliable brake
is essential for lift safety.



5.4. Safety systems

Page 13

Maintenance note: The speed governor should be
checked periodically for cleanliness, rope tension
and speed settings. Annual testing is mandatory.

Maintenance note: Check the mobility of the
safety gear mechanism, the condition of the brake
linings, the release mechanism and the contact
surfaces with the rails. Safety gear tests are
carried out very rarely and in special
circumstances by teams of experts.

Maintenance note: Check the proper functioning
of the door locking mechanisms, the cleanliness of
the electrical contacts and their adjustment. It is
important that the doors move freely and do not
jam when closing.

Maintenance note: Check the physical condition
of the buffers, the oil level in the hydraulic buffers
and that they are securely fastened to the shaft
floor.

5.5. Door mechanisms

Page 14

Maintenance note: Check the operation of the
door motor, the tension of the door belts or cables,
the cleanliness and lubrication of the door guides,
and the operation of the photocells or light
curtains. It is important that the doors open and
close smoothly and quietly.

Application: In the lift you are working on, carry
out a visual inspection of the main load-bearing
systems (cabin, counterweight, ropes, rails).

Pay attention to the physical condition (wear,

corrosion, damage) of each component. Follow
health and safety rules during the inspection.
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6. Components of lifting equipment
Page 15

Note on maintenance: These smart systems allow
maintainers to remotely monitor and diagnose
faults, but also require software updates and
cyber security checks.

7. Elements of electrically powered lifts
Page 15

Maintenance note: Drives tend to operate at high
temperatures, so cooling fans and heat sinks
should be cleaned regularly and electrical
connections checked for leaks. Error codes can be
read from the drive display.

Maintenance note: Periodically check the wear
condition of the brake Ilinings, the correct
operation of the brake coil, the brake gap and the
brake torque adjustment. A reliable brake is
essential for the safety of the lift.
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8. Electrical components of lifting equipment
Page 16

Maintenance note: Periodically check the
continuity of the main power connections, the
condition of the fuses and the general cleanliness
of the panel.

Maintenance note: Check that cables are not
worn, damaged, crushed or cracked. Ensure that
cable trays are tidy and open and that
connections are tight and free from corrosion.

Maintenance note: Check the physical condition
of the switches, continuity of connections,
adjustment range and correct triggering.

Maintenance note: Check the cleanliness, position
and correct response of the sensors. Today's lifts
are increasingly using more advanced and
reliable light curtain sensors.

A note on maintenance: In such systems, the
integrity of communication cables and
connectors, the integrity of the signal and
software settings are extremely important.



9. Electrical power units
Page 17
Maintenance note; Check LED indicators on the

board, error codes and tightness of connections. A
software update may be required.

Maintenance note: The operation of each safety
circuit element (switches), the state of the
contacts and the operation of the safety relays on
the board must be tested regularly.

Maintenance note: These systems allow software
updates, parameter adjustments and remote
access for fault diagnosis.

11. Contactor-relay control systems
Page 18
Maintenance note: Check contactor and relay

contacts for cleanliness, wear condition, coil
operation and absence of mechanical jamming.

Maintenance note: Fault diagnosis on these
systems requires the ability to read schematics
and knowledge of the function of each
relay/contactor. Fault location is identified by
circuit tracing and measurements.

10. Power supply and protection systems for
lifting equipment

Page 17

Maintenance note: The correct ratings of these
safety components, their physical condition and
their operation must be checked regularly using
test buttons.

Note on maintenance: Visual inspection and
occasionally testing of these systems should be
carried out. Damaged safety devices should be
replaced.

A note on maintenance: These systems may
require more complex software and network
management skills.

Maintenance note: UPS battery status, charge
level, system activation time and automatic
rescue scendrio functionality should be tested
periodically.
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12. Microprocessor-based control systems
Page 18

Note on maintenance: Software reliability,
parameter settings and fault code interpretation
are important in these systems.

Maintenance note: LED indicators on control
boards, diagnostic displays (LCDs), test points and
remote access ports are important tools for fault
diagnosis. Software updates and parameter
backups should be performed regularly.

13. Electrical circuits for lifting equipment
Page 19

Maintenance note: Faults in these circuits usually
lead to irregular lift operation or inability to access
certain floors.

Important: The safety circuit must never be
bridged or bypassed. This creates a serious safety
risk.

Maintenance note: Check the operation of the
light fittings, the functionality of the cabin fans and
the condition of the emergency lighting batteries.

14. Electronic circuits for lifting equipment
Page 19-20

Maintenance note: Check jumper settings,
potentiometers, LED indicators and fault codes on
the board.

Maintenance note: Check the integrity of the
communication cables and connectors, signal
integrity and the status of the communication
LEDs. Communication errors can lead to many lift
faults.

Maintenance note: Check the operation of the
buttons, the backlighting of the LEDs, the
readability of the displays

and the tightness of the board connections.

Use: Trace the main safety circuit on the electrical
diagram of the lift and identify which components
are connected in series with this circuit. Then,
using a multimeter, measure the voltage at the
contacts of the components in question and
check the integrity of the circuit (when taking
measurements on the actual lift, always observe
safety precautions and work under the supervision
of a qualified expert)..



15. The installation of power, protection, control
and regulation systems for lifting equipment

Pages 20-21

Safety note: Care must be taken not to damage
the cables when routing them, avoiding sharp
edges and excessive tension. All connections
must be fully insulated.

Tip: Particularly in modern systems, the wiring
layout and labelling of panels ensures ease of
quick intervention in the event of a fault. Industry
leaders (Otis, Kone) use modular panels and
plug-and-play connectors to reduce wiring
complexity.

Important: An incorrectly adjusted sensor or
switch can lead to faulty operation of the lift,
deterioration of stopping accuracy or safety risks.

Note on maintenance: Although these systems
can lead to faster initial installation, they may
require specialised diagnostic hardware and
software for troubleshooting.

16. Terms and conditions for the installation and
dismantling of lifting equipment

Pages 21-22

Remember: Any mistake made during lift
installation and removal can have serious
consequences, potentially costing lives. Safety
must always be the highest priority.

Tip: For confined spaces or areas with restricted
access, specialised compact lifting solutions and
robot assistants can be used.

Important: Using checklists at each stage ensures
that no detail is overlooked.

Note on maintenance: Modular systems allow for
faster intervention in the event of part
replacement or failure, but may require more
sophisticated diagnostic tools.
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17. Tools and measuring instruments for
assembling and disassembling the lifting device

Page 24

Application: Identify basic hand tools and
measuring instruments. Explain the purpose of
each tool and the rules for its safe use. For
example, practise performing a cable continuity
test using a multimeter.

18. Work with technical documentation, assembly
instructions and operating instructions

Pages 24-25

Learning Tip: Find out what each symbol means,
the cable numbering system and the logic of the
circuit. Try to match the component on the
schematic to its counterpart in the actual jack.

Consider: think about how a minor error during
the installation or dismantling of a lift can lead to
significant safety risks or costly failures in the
future. Why is attention to detail so important in
this area?
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19. Inspection of the technical condition of the
lifting equipment

Page 26

Use: On the lift you are working on, visually check
the main connection points in the power panel.
Check for any signs of overheating or burning. If
you have access to a thermal imaging cameraq,
observe the temperature distribution in the live
panel and identify any abnormally hot spots.

20. Periodic inspection and technical testing of
lifting equipment

Page 27

Maintenance note: The levelling accuracy is
corrected by adjusting the motor drive or
adjusting the magnetic switch.

2. Analysis of the wiring diagrams for connecting
the lifting equipment

Page 39

1. will the unit stop in the event of door opening or
overload?

2. are all directions of movement protected by limit
switches?



3. do the contactors have mutual
electrical/mechanical interlocking (e.g. up-down)?
4. does a power failure automatically stop the
unit?

5. does the scheme include a phase sequence
control relay?

Use: Check the correct operation of the lift after
assembling the main and safety circuit wiring
diagram by following the simplified logic diagram:

4. Testing and commissioning

Page 41

Note: Carry out control tests on all security
features, without omitting any.

Note: When carrying out a wire continuity check
with a universal meter, switch off the power
sources.

Use: According to the diagram, perform a
continuity check of the power supply and
protection circuits with a multimeter with the
power supply switched off in accordance. Record
the results and compare with the data in the
technical documentation.

5. Installation of safety circuits for lifting
equipment
Page 42

Practical notes on installation: It is advisable to
use safety relays with a self-test function (TEST).

Important: No bridging or bypassing is allowed in
the safety circuit (except in service mode with
supervision).

Important: The installation and test
documentation must be complete - this is
required for acceptance by the OTI.

6. Installation of contactor-relay control for lifting
equipment

Page 43

Use: Carry out the assembly of the contactor-relay
control system according to the schematic and
assembly diagram . Using a multimeter, check the
continuity of the circuit with the power off. Start up
the system and check its correct operation. If
necessary, correct the settings of limit sensors and
time relays.
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INSTRUCTIONS FOR TAKING MEASUREMENTS

GUIDELINES FOR TAKING ELECTRICAL MEASUREMENTS FOR LIFTS EQUIPPED WITH A CONTROL PANEL WITH AN
ARCUBE ARKEL CONTROLLER

INSULATION RESISTANCE MEASUREMENTS

5. If the panel has been adapted for emergency descent, disconnect the
1. Position the cabin between stops with the doors closed. > . Sy

UPS located in the lift shaft.
6. In accordance with PN-HD 60364-6, perform a measurement

2. Disconnect the main switch ‘SMP’
3. Disconnect the grounding cable from the control panel. -
_ _ _ between the phase conductors connected together with the neutral
4. Disconnect all electronic components located in the control panel, _ _
conductor (bridged terminals L1, L2, L3, N) and ground.
7. In accordance with PN-HD 60364-6, for the lighting circuit, take a

measurement between the phase conductor connected to the neutral

in the box on the cabin roof and in the box with the frequency
converter in the lift shaft.

o Disconnect the ARCUBE controller by removing all plugs

conductor (bridged terminals L, N) and ground.
connected by electrical cables entering it. And disconnect all ( 2 ) 2

cables 8. In accordance with PN-HD 60364-6, take a measurement of the

_ _ , circuits for which all operating conductors are switched off:
o Disconnect the A1 module by removing all plugs from it. And

_  electric lift, rope-driven, with adjustable drive: bridge the output
disconnect all cables.

_ , _ terminals of the frequency converter; measure between the
o Disconnect the LCB module by disconnecting all plugs and cables

, wheatstone bridge and ground
from it.

_ _ ) , o circuit of the stop door switches: perform the measurement by
« Disconnect the display under the cabin control panel by removing _ _ _ _ _
disconnecting two wires from the S-Fn terminal strip (120, 130,
133, 135, 140) located in the control panel on the KBK-12 module.

e In order to measure the insulation of the motor brake power

all plugs from its sockets.
o Disconnect the RD 1500 module by removing all plugs from it.

And disconnect all cables. . - .
supply cable, disconnect the cable on the X1 terminal block with

terminals (840A, 2000A, 840B, 2000B) and disconnect the other
side in the M1 motor junction box.

» Disconnect the G1 power supply by disconnecting the cables from
it.
o Disconnect the GSM and Tel control panel by disconnecting all

cables from it.
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e In order to measure the insulation of the door motor power cable,
e In order to measure the main motor M1 power cable, disconnect

the cables from terminal block X1 with terminal numbers (U, V, W,
PE) and disconnect the other side at motor M1.

In order to measure the insulation of the power cables for the
cabin lighting circuits, cabin fan and 230 VAC socket on the cabin
box, disconnect all plugs in the control panel (make sure that all
electronic components in the control panel, intermediate boxes on
the cabin roof and frequency converter box have been
disconnected). The other side of this hanging cable should be
disconnected in the box on the cabin roof at terminals numbered
XATC1 to XATCA4.

In order to measure the insulation of the speed limiter power
cable, disconnect the cables from the terminal strip in the control
panel with terminal numbers (SG-S, SG-R, NP, depending on the
type of control) and disconnect the other end of the cable at the
speed limiter.

In order to measure the insulation of the shaft lighting cables,
disconnect the cables from terminal block X1 with terminal
numbers (4, NS, PE, depending on the type of control). If the motor
is powered by 24VDC, this measurement is not performed.

In order to measure the insulation of the power cables supplying
the box in the headframe, disconnect the X9 plug in the control
panel. Disconnect all cables in the box in the headframe on the
other side. The cables through which 230 VAC voltage flows are
PE(1,2,5,6....... do PE)

disconnect the plugs on the cabin roof and disconnect the other
end of the cable at the door transformer (this must be done
without fail). If the door drive motor is single-phase (motor
controller powered by 230V, motor powered by 24VDC), this
measurement is not performed.
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INSTRUCTIONS FOR PERFORMING TESTS ON A LIFT

Instructions for performing friction tests on electric hoists (testing is
not recommended when using CTP ropes)

In order to perform a friction test, carry out the following steps:

1. Call the cabin to the top floor.

2. Continue as described below at the lift control panel.

3. Activate the inspection mode on the lift control panel.

4. To check friction (attempt to pull the cabin up when the
counterweight is resting on the buffer). Press the inspection travel
button for the up direction, causing the cabin to move upwards.

5. The cabin will move upwards and the ropes surrounding the friction
wheel will slide on it.

1. Load the cabin with a weight equal to 125% of its nominal load
capacity.

2. Call the cabin to the top stop.

3. Send the cabin down.

4. When the cabin is at the bottom of the shaft, press the emergency
switch.

5. The cabin should stop before hitting the buffer.

1. Call the empty cabin to the top stop.

2. When the cabin is at the top of the shaft, press the emergency
switch.

3. The cabin should stop before hitting the buffer.
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Instructions for checking the correct operation of the upper and lower
limit switches

In order to check the correct functioning of the limit switches, proceed
as follows:

1. Go to Tools >> Function test >> Upper limit switch test >> confirm
with the Enter key.

2. The cabin will automatically move to the upper limit switch.

3. The cabin will stop when it reaches the limit switch, which is
indicated by the 120 LED on the controller-inverter display going out.

4. Press the call button on the call panel. If the lift does not accept calls,
the limit switches are functioning properly.

5. Activate inspection mode on the lift control panel.

6. Use the inspection travel up or down buttons to move the cabin
downwards.

7. Perform the same operation for the lower limit switch.

Instructions for braking with one brake shoe

1. Load the cabin with the nominal load.

2. Send the cabin to the top stop.

3. Send the cabin to the lowest stop.

4. While travelling, when the cabin reaches the nominal speed, press
the ‘brake release preparation’ and ‘brake release 1’ buttons
simultaneously.

5. The cabin will stop automatically by braking with one brake shoe.

6. Perform the test in the same way for the second brake shoe.



Instructions for checking the correct operation of the grippers
*before first use 125% of the nominal load capacity,

*during periodic testing with an empty cabin

In order to check the correct functioning of the grippers (sliding),
proceed as follows:

1. Disconnect the overload sensor (P12 input on card Al on the cabin
roof).

2. Load the cabin with 125% of the nominal load capacity. The load
should be distributed evenly on the cabin floor.

3. Call the cabin to the top floor.

4. Give the command to go down.

5. Release the safety gear using the ‘speed limiter release’ button.

6. When the safety catches (and the limiter) are activated, the safety
circuit will be interrupted and the lift will be mechanically locked on
the guides.

7. After the safety catches have been activated, release (loosen) them.
8. Manually reset the catchers.

9. It is mandatory to check the structure of the lift frame and the cabin
mounting. Level any marks left by the catcher rollers on the surface of
the guides.

10. After completing the tests, connect the overload sensor.

Instructions for verifying the safety devices against excessive speed of
the cabin in the upward diection

1. Close the doors for maintenance. Go to Tools > System Tools >
Disable Doors.

2. Call an empty cabin to the lowest stop.

3. Issue instructions in the upward direction.

4. When the cabin is more than halfway up the shaft and has passed
the counterweight, manually activate the speed limiter (in the case of
an upper machine room) or remotely via a button (machine room at
the stop).

5. The safety circuit will be interrupted > Error 35.

6. After the test, reset the speed limiter - restore it to its original state.

Instructions for checking the elongation of ropes and the deflection of
flexible elements

Correction of travel in the event of a total elongation of ropes and
flexible elements exceeding 20 mm.

To correctly check the above assumptions, proceed as follows:

1. Set the cabin to the lowest stop.

2. Check that it stops correctly. Mark the threshold level.
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3. Load the cabin with a weight corresponding to the nominal load
capacity.

4. Measure the level of the cabin threshold in relation to the first mark.
5. After a successful test, travel to the highest stop and return to the
lowest stop.

6. Check that the stop is correct. Mark the level of the threshold.

7. Unload the mass corresponding to the nominal load capacity from
the cabin.

8. Measure the level of the cabin threshold in relation to the previous
mark.

Instructions for bypassing the doors using the bypass switch:

1. In position 2, bypassing the stop doors, inspection runs with the
shaft doors open are signalled by an audible and visual signal located
under the cabin.

2. In position 3, bypassing the cabin doors, inspection runs with the
cabin doors closed (confirmation of the cabin doors being fully closed is
required)

are signalled by an audible and visual signal located under the cabin.

/1

Instructions for checking the operation of the winch brake as a
safeguard against uncontrolled movement of the cabin

It is strictly forbidden to enter the cabin during the test!!!

The system consists of a winch brake compliant with EN PN 81-20:2020
based on type examination certificate number EU-BD 845/3 and a
control system that detects failure of one of the brake coils. In order to
check the redundancy of the brake and its effectiveness in the event of
a failure, proceed as follows:

1. Set the cabin at any stop.

2. Use the programmer to program input PI15 from the main controller
(10-manual release travel to position 0-undefined). Then save the
changes.

3. On the control panel in the engine room, press the S17 button -
‘brake release permission’ and simultaneously press ‘brake release 1’ -
S16A. This will release one brake coil.

4. After performing the above steps, error no. 12 - mechanical brake
hold not detected - will appear on the programmer. Wait until the
error disappears.

5. Try again. A permanent error with the same number will appear,
which must be deleted in the system tools >> clear permanent error
function. Reset the system.

6. Perform the same steps for the second brake coil.

7. On the dashboard in the engine room, press the S17 button - ‘brake
release permission’ and simultaneously press ‘brake release 2’ - S16B.
This will release one brake coil.

8. During the above steps, we send the cabin to any stop.



9. The control system rejects the call/command.

10. Reprogram input PI15 on the main controller. (0O-undefined to
position 10-manual release drive).

Failure to accept the call/command confirms the redundancy of the
safety component used.
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