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IMPROVEMENT OF SAFETY OF 

EXISTING LIFTS IN SLOVENIA 
 

Abstract: Existing lifts which are not at least partially 

upgraded to the current state of the art for safety can cause 

accidents. The standard EN 81-80 can be used to identify 

the significant hazards on an existing lift and to 

appropriate protective measure(s) to overcome the gap. 

The improvement of safety of existing lifts has been 

successfully applied in many countries in EU, also in 

Slovenia. 

Key words: existing lifts, safety, SNEL, state of the art 

 

 

INTRODUCTION 

More than 15 million lifts are in use worldwide (data for 2016) and approximately 50 % were 

installed more than 30 years ago. The life cycle of a lift is longer than most other transportation 

systems and building equipment. Lifts were installed to the safety level appropriate at time of 

installation, which means that many lifts are nowadays behind state of the art for safety and 

modern technologies. This creates also different levels of safety which can cause accidents. At 

least some very serious risks should be removed. 

Users and authorized personnel expect a common acceptable level of safety wherever they go. It 

is also necessary to take into account that lift attendants and building caretakers are not so 

common anymore, so it is important that relevant safety features for the rescue of trapped 

persons should be provided. 

Statistics show that people live longer and they do not want to leave their homes where they 

have been living for many years despite age and mobility problems. More and more attention is 

being paid to provide accessibility for people with disabilities. Therefore, it is especially 

important to provide a safe means of vertical transport for disabled and elderly persons. 

If existing lifts are upgraded to today's state of the art of safety, the number of injuries will 

decrease, especially in buildings which can be accessed by the general public. “SNEL” – 

standard EN 81-80 combined with CEN/TS EN 81-82 “Rules for the improvement of the 

accessibility of existing lifts for persons including persons with disability” can help to achieve 

this. 

SAFETY NORM FOR EXISTING LIFTS (SNEL) 

The difficulty is that the European directives in general, are not retrospective and only impose 

future demands. Older lifts, especially those which were installed before the introduction of 

European Lift Directive 95/16/ EC, on July 1, 1999, can be dangerous in certain situations. The 

gap is constantly increasing due to technological developments, followed by changes in the EN 

81 standards, as can be seen from the figure 1. 

Due to the increased number of accidents, the European Commission decided already in 1995 to 

issue the “Recommendation” 95/216/EC with the 10 recommendations to make existing lifts 

safer, regardless of their age. The main points of the Recommendation were: 

• installation of car doors, 

• inspection and maintenance of ropes, belts, chains, 
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• accurate landing, 

• better and safer accessibility for people with disabilities, 

• adequate safety gear, 

• speed control in the upward direction, 

• removal of asbestos materials,  

•    two-way voice connection with the rescue center. 

The existing buildings (and lifts) throughout Europe remained under the sole responsibility of 

national governments. Each national legislation should be updated and improved, to impose a 

retrofit of the existing lifts that need a safety upgrade. This safety upgrade could be very 

different from lift to lift, depending of its age. It varies depending on the legislation and 

standards applicable on the day of its installation. The cost varies accordingly. 

Recommendation” 95/216/ has been the basis for the lift industry experts, who provided the 

standard, the Safety Norm for Existing Lifts (SNEL):  

EN 81-80:2003, Safety rules for the construction and installation of lifts – Existing lifts – 

Part 80: Rules for the improvement of safety of existing passenger and goods passenger 

lifts,  

This document: 

• lists and categorizes 74 hazards and hazardous situations, both to users and to workers, each 

of which has been analysed by a risk assessment; 

• lists the high, medium and low risks and corrective actions which can be applied in separate 

steps in order to mitigate the risks; 

• is intended to provide corrective actions to progressively and selectively improve, step by 

step, the safety of all existing passenger and goods passenger lifts towards today’s state of the 

art for safety; 

• enables each lift to be audited and safety measures to be identified and implemented in a step 

by step and selective fashion according to the frequency and severity of any single risk. 

 

Figure 1. The gap between the safety of older lifts and the state of the art for safety due to 

technological developments and revisions of standards  
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The safety checklist proposed in the Annex A - Table B.2 can be used in making an audit of an 

existing lift installation (see figure 2). It is a tool to identify the significant hazards on an 

existing lift and to determine which type of protective measure(s) proposed by the standard is 

applicable. It can be amended taking into account national filtering and local requirements.

Figure 2. EN 81-80:2003 Annex A - Table B.2: the beginning of the safety checklist (the first 

three items of 74) 

 

All the significant hazards are regrouped by their localisation on the lift (well, machine room, 

door, car etc.) and the priority is given in accordance with the risk assessment done when 

establishing the standard. 

A risk assessment should be made on a case by case basis for safety items not covered in the 

standard. It should be based on EN ISO 14798 or equivalent. Other designs according to 

previous national regulations or standards, providing an equivalent safety level, may be 

acceptable. Due to situations such as the building design, etc. it may not be possible in all cases 

to reach current state of the art for safety. 

SNEL was used in many countries as a guideline for: 

• national authorities to determine its own programme of implementation via a filtering process 

in a “reasonable and practicable” way based on the level of risk (e.g. high, medium, low) and 

social and economic considerations; 

• maintenance companies and/or inspection bodies to inform the owners on the safety level of 

their installations; 

• owners to upgrade the existing lifts on a voluntary basis if no regulations exist. 

In deciding what is reasonably practicable the seriousness of a risk to injury should be weighed 

against the difficulty and cost of removing or reducing that risk. Where the difficulty and costs 

are high, and a careful assessment of the risk shows it to be comparatively unimportant, action 

may not need to be taken. On the other hand where the risk is high, action should be taken at 

whatever cost. 
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SNEL IN SLOVENIA 

When Slovenia was still the part of former Yugoslavia, there were already binding requirements 

in the national regulations regarding improvement of safety of existing passenger and goods 

passenger lifts (access to machine rooms, car apron, unlocking key, car doors in all passenger 

lifts, adequate glass door openings, final limit switches, buffers, ...). Therefore the starting point 

was quite good at the time of joining the EU, better than in some older members, which in most 

cases did not have the practice of harmonizing of old lifts with the requirements from the new 

directives and standards – with the state of the art for safety. In 2003, a year before the entry into 

the EU, Slovenia implemented European Lift Directive 95/16/ EC into national Regulations on 

safety of lifts. 

In the Regulations, it was recommended to use the essential health and safety requirements in 

accordance with Annex I of the Directive, the harmonised standards or at list Commission's 

recommendation 95/216/ EC for the improvement of safety of existing lifts. The only obligatory 

requirement - the installation of two-way communication - a permanent link from the car to 

rescue center, was the only one almost entirely realized. 

Due to the poor implementation, a mandatory improvement of safety of existing lifts has been 

introduced in the revision of the Regulations in 2007. New Article 15 and added Annex XV 

defined minimal requirements for existing lifts (in use before the implementation of the Lift 

Directive 95/16/ EC). Existing lifts had to: 

• comply with the previous regulations from the time of installation, 

• any requirements of the later regulations (two way communication), 

• owners had 3–5-10 years to retrofit / eliminate up to 20 remaining risks on from the list and 

within the time limits set out in Annex XV (introducing of SNEL). 

Residual risks were determined by the authorized organization which fulfilled appropriate part 

of the checklist from Annex XV within one year of the adoption of the amended regulation - that 

is, until the end of September 2008. 

The measures from proposals on the checklist are selected by the owner with the help of 

installer, maintainer or designer. If the measures are different from proposals, they are subject to 

prior written approval of the authorized organization. 

The process of improvement of safety of existing lifts has been successfully implemented and 

almost finished in Slovenia. A few latecomers have not yet installed a protection means against 

ascending car overspeed on traction drive lifts. This was one of the most costly requirements for 

many lift owners. 

The binding selective use of SNEL in Slovenia has also accelerated the modernization of older 

lifts. Many owners, instead of partially, have decided for a complete modernization - 

replacement of lifts. 

We are already facing a new challenge - due to the introduction of new standards EN 81-20 and 

50, the gap is again increasing. We will wait for the final revision of EN 81-80 and then decide 

if we will proceed with the process. 
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Table 1. — List of significant hazards from EN 81-80:2003 relevant for Slovenia 
Legend of the first column – risk classification 
High Medium Low 

 

Nr. Hazard/Hazardous situation Deadline 

2 No or limited accessibility for disabled persons  2012 

3 Drive system with bad stopping/levelling accuracy 2017 

14 Insufficient safety spaces in headroom and pit 2012 

18 No alarm system in pit and on car roof 2012 

19 No or unsafe means of access to machine and pulley room 2010 

21 Insufficient clearances in machine room 2010 

24 Inadequate means of handling equipment 
when 

needed 

32 Unlocking of landing door without a special tool 2010 

38 Large car area in relation to rated load 2012 

40 Car without doors 2012 

48 
No or inadequate protection against rope/chains leaving the 
sheaves, pulleys or sprockets 

2010 

50 
No or inadequate safety gear and/or over speed governor on 
electric lifts 

2017 

52 
No protection means against ascending car over speed on 
traction drive lifts with counterweight 

2017 

54 
No or inadequate protection against free fall, overspeed and 
creeping on hydraulic lifts 

2012 

56 No or inadequate buffers 2012 

58 Large gap between car and wall facing the car entrance 2010 

60 No or inadequate emergency operation system 2012 

66 
Insufficient protection against electric shock and/or marking of 
electrical equipment; missing notices 

2010 

72 
No or inadequate communication system between machine 
room and car (travel height > 30 m) 

2008 

CONCLUSION 

SNEL is original in its concept, since it asks each national authority to filter their national 

legislation and identify the missing elements of legislation to cover the risks to users and to lift 

technicians. This "filtering process” has been successfully applied in countries such as France, 

Spain, Austria, Belgium, Germany, Norway, Slovenia and governments have taken the 

necessary decisions: laws and application decrees, royal decrees, regulations or plain 

recommendations.  The chosen path varies from country to country but all have applied EN 81-

80, and have obtained harmonization of its legislation for existing lifts and have improved the 

safety of their existing lifts. The result is very clear in France for example, fatal accidents have 

been mostly eradicated and the number of accidents divided by three. 

Unfortunately, many European countries have not legislated and not even started the filtering 

required by EN 81-80. Most fatal accidents that took place on lifts in Europe in the last decade 

could have been avoided if SNEL had been implemented everywhere!
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PRESENT SITUATION WITH 

LIFT IN USE IN KOSOVO 
 

Abstract: The rapid development of the 

construction sector in the private area in Kosovo, 

regarding the collective housing and the profiteer 

sector has affected the innumerous count of 

elevators installed. According to existing records, 

before the war there were roughly 800 elevators 

installed in the whole territorial surface of the 

Republic of Kosovo, all of them in ownership by the 

public administration and the public enterprises.  

As of today, this number exceeds the 8000 figure 

and is in continuous increase. These factual 

changes were administered in continuity with the 

amendment of related legal regulations.  

In this paper we will present the actual law 

amendments followed during the years, to continue 

with an overview of the native manufacturer of 

elevators, the training centar , import and the 

actual state of elevators in our country.  

Keywords: elevator, legal regulations, safety 

 

INTRODUCTION 

The year 2000 finds Kosovo with a weak economy which appeared as a result of economic 

stagnation and the war during the last decade of the XX-th century. 

Public objects in the central and local level had not installed elevators in their properties. The 

objects of University Clinical Centar and the regional hospitals had elevators installed, but 

because of poor maintenance, they were in a poor state. Even though elevators were installed in 

the public collective housing objects, they were inoperative. The country was in ruins, 

international institutions were interested in aiding the people with elementary stuff: food, 

housing and clothing. 

In the meantime, the need arises for making functional of elevators in hospitals, especially in the 

objects of University Clinical Centar . 

Also, during this time begins the construction in the private sector of collective housing and 

profiteering, but without no well elaborated elevator projects.    

The small number of persons with knowledge of elevator installment and maintenance and the 

great number of requests for such services, affected the price increment and unmonitored works. 

.  

Assembly teams from neighbouring countries carried installations and repairs but without a 

meaningful overseeing and no lawful responsibilities. This state went on until year 2010. 

From 2010 the state of installed elevators and existing ones was improved significantly in the 

functionality aspect, also in their safety.  
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ELEVATOR STATE UP TO 2010 

 

Installed elevators during the XX-th century did 

not have proper maintenance for a long time. 

Their ownership was unknown, public 

residential enterprises were in the process of 

creating and improving their status. Apartments 

were already sold by the aforementioned to 

private owners, while the shared spaces had no 

owners or liable persons.  

Interventions were done solely to put elevators 

in motion and nobody took oversee of their 

safety (pic. 1, 2, 3, 4 and 5).  

In picture 1 is shown a huge fracture on the 

elevator pulley.  

Picture 2 shows a piston reinforcement. 

Picture 3 shows the state in a command panel 

where it is visible that every maintenance 

team has created a special connection.  

In the clinical objects, especially in the 

objects of the University Clinical Centar, a lot 

of money were provided for elevator repair, 

but they never were repaired properly.  

Picture 1 – Elevator state 

 Picture 2 - elevator state 
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 Picture 3 - Elevator state 

Picture 4 – A form of the operation of the speed 

regulator. 
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In picture 5 is shown a form of the 

connection of guide rails.  

In all cases, there were no written 

agreements for maintenance, only talks. In 

semi-automatic door elevators, the risk was 

quite high and people were injured (picture 

6), yet nobody took responsibility.   

Picture 6 shows a case of evacuation of a 

person who has fallen in the elevator’s pit 

from 4.3m height, as a causality of a short 

circuit created in semi-automatic doors in 

the shaft. This happened in 2004.  

The new installations were not completed. 

(picture 7 ,8, 9). In picture 7 is shown a 

irregular and incomplete form of the speed 

regulator.  

 

 

 

 

 

 

 

Meanwhile in picture 8, the case is when a command panel is situated outside the machine rom, 

up in the roof, where also accessing the machine rom is restricted by the roof only. Technical 

inspections were carried out only in specific cases by international bodies for conformity 

assessment or by the Mechanical Faculty’s professors. This state continued up until year 2010.  

 

 

Picture 5 –A form of connecting the guide rails 

from elevator’s pit 

Picture 6 – Evacuation of the injured 
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Picture 8 –Command panel in outside areas  
 

Picture 7 – Speed regulator 
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Picture 9 shows the elevator’s pit which 

aside from the opening and the absence 

of a technical door, it is filled with 

water, has no equipment installed 

which are necessary on this part.  

The most usual non-conformities found 

today during inspection by this phase of 

installment are: Lack of projects for 

elevators imported by Turkey and those 

combined; Access to MR by the roof; 

Absence of speed regulator or his 

dysfunctionality; Lack of car brakes 

and their connection; Lack of buffers; 

No lighting in the shaft and the MR;  

Lack of flashing to ensure safety from 

the counterweight; Lack of fende above 

the car when the distance between the 

car and the wall is bigger than allowed; 

Lack of end switches;  

There are cases where car brakes were 

damaged or even when guide’s width 

was 9mm while the brakes were 

provided for 16mm brakes.  

 

 

 

 

LEGAL REGULATIONS 

During the after-was period, different government institutions were created gathering towards 

itself different old experts and those who began training through international institutions. 

Ministry of Trade and Industry, namely, the Department of Industry in year 2010 drafts the 

administrative guide 15/2010 for elevators and their safety components. This guide specifies in a 

clear way definitions about elevators, their modernization, the installers competence and the 

responsibility of control.  

This administrative guide has two positive sides: it starts the founding of companies which will 

carry out the elevator inspection in the safety sector and also serves as a starting point for the 

municipalities of Pristina (completing 130 elevators for 3 years) and Prizren (30 elevators for 2 

years) in order to finance separate projects in the repair and making operational the elevators in 

objects for collective housing.  

In year 2012 by the same ministry, the Technical Regulation 09/2012 [1] for elevators and their 

safety components becomes effective and the same supersedes the Administrative Guide 

15/2010. The Administrative Guide 04/2016 for the authorization of bodies creates a legal basis 

that through the regulation 09/2012 by the Ministry of Trade and Industry, that in 2016 the first 

inspection bodies for elevator conformity assessment to be authorized.   

By 2014, the Ministry of Environment and Spatial Planning (MESP) drafts the no.04/2014 

regulation for the minimal norms of collective housing in co-ownership and also for spaces used 

by them [2] which in 2016 is superseded by the MESP regulation no.03/2016 for the minimal 

Picture 9 – Elevator’s pit 
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technical norms for collective housing in co-ownership [3].   These regulations mark the time 

when the elevator projecting starts as a unique document for issuing the construction permit.  

The state of existing elevators and those who began installment after this period is very different 

in the safety aspect. The treatment by the same regulation was impossible. Based on the 

suggestions from Slovenian experts, within the  

free movement of goods framework, which was supported by European Commission “Taiex 

expert mission on the transposition of EU legislation on safety of lifts”, the Ministry of Trade 

and Industry drafts two regulations: regulation (MTI) no. 03/2017 for elevator safety [4] and 

regulation (MTI) no. 05/2018 for the in-use elevator safety  [5]. 

By 2018, 4 bodies for conformity assessment are subject to the accreditation process lead by the 

Accreditation Directory of Kosovo [6], also with the recruitment of technical experts from 

Republic of Macedonia. These bodies are authorized by the Administrative Guide no.12/2018 

for the way of naming bodies for conformity assessment [7].  

According to the regulation (MTI) no.05/2018 for the safety of in-use elevators, the maintenance 

team must be issued the quality management system certificate, in accordance with SK EN ISO 

9001:2015. Only three companies actually possess the certificate. 

Inspection bodies in accordance with the 03/2017 and 05/2018 regulations do the registration of 

elevator within the Ministry of Trade and Industry, based on the serial number preliminary 

confirmed by the ministry (picture 10). The serial number are composed by two separate 

numbers: the first one (01-07) 

represents the district’s number (same 

as licence plates) and the second 4 digit 

number which starts from no.0001, an 

ordinal serial number.  

Picture 10 shows the form of elevator 

registration numbers by districts.   

  

Picture 10 – Numbers of elevator registration 

https://mti.rks-gov.net/desk/inc/media/BD9FBC7F-C77A-4B6A-859A-B0CDA68932F6.pdf
https://mti.rks-gov.net/desk/inc/media/135F50AF-B080-40DE-8A6F-93C2658F5202.pdf
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EXISTING STATE 

In Kosovo, the estimated number of elevators installed is around 8000. The biggest number of 

those is in Pristina and Fushë Kosova. Then follows Prizren Peja, Mitrovica and Gjilan. Every 

year over 500 elevators are installed all over the country. Years 2017 and 2018 mark a 

significant growth in building construction in the city of Ferizaj and Lipjan.  

According to the records of Kosovo Customs [8] the amount of imported elevators during 2018 

is 538. The most of them come from Turkey, Greece, Spain and so (picture 11). Picture 11 

shows the percentage of imported elevators by their origin state.   

 

 

 

There is also the fact that in Kosovo we have installed elevators that are not imported as a 

whole, but different parts which are combined by the installers. A shop which deals in elevator 

parts operates from 2011, and the biggest number of elevators and their parts imported comes 

from Turkey.  

A special role in quality increase in elevators was played by the factory for elevator 

manufacturing Liftkos [9], which started its production in the beginning of 2013, as co-owned 

capital by native and German investors. The many years of experience by the co-founders from 

Germany has impacted the local staff training, their qualification and the quality increase even in 

other companies. Liftkos is situate in the Business Park in Gllogoc, 9 kilometres from the 

International Airport “Adem Jashari”, 20 kilometres from Pristina, exactly on the M9 highway 

which connects the two biggest highways: “Ibrahim Rugova” and “Arbër Xhaferi”. 

Liftkos owns a total area of 3062 m
2
, producing are of 1519 m

2
. This factory employs 35 

persons, 7 of whom are engineers. This factory manufactures over 100 elevators per year, mostly 

for the local market but also exports in Germany. Their products possess the Lift Institute 

certificate.  

Starting June 2018, the Meistel L.L.C training centar [10] has begun its operation in Kosovo, 

which is financed by international organisations which deals with qualifying the staff of elevator 

installing and maintenance. On its first phase this training centar deals only with the staff of  

Hymeri Elevators L.L.C., which is actually the founder of this centar . Until now there are 4 

trainers enlisted, and 38 persons trained which are issued certificates and have carried many 

projects to this day. The training centar capacity is to handle 350-500 persons per year, 

depending on the interest. The theoretical part of these lectures is done in the centar’s spaces, 

and accounts for 20% of the course as a whole, the rest is practical. The vision of this centar is to 
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qualify staff for their own, for the competing local companies, even for the regional market with 

a strong emphasis on European countries, such as Germany, which has numerous demands. 

 

CONCLUSION 

Nowadays, the construction industry in Kosovo is at its peak. Profiteering centar s which have 

over 40 units of vertical transport –elevators and escalators in their servile are now existing. The 

construction of collective housing which compete as one of the highest in the region is under 

way, which accounts for 37 stories and elevators travel route of 130m. The hotels part of the 

Sheraton and Marriot chain which are to be build, request for proper technical specifics. The law 

of construction and admistrative guides, clarifies that in collective housing which exceed 8 

stories must possess two elevators in their servile, and those with 13 stories or more must 

include a traffic analysis in their project. This type of construction and the technical regulations 

have made it necessary the involvement of mechanical engineers, which has effected the 

improvement of the elevators in the country.  

Around 70 companies operate in Kosovo, which deal with elevator sale, maintenance and 

installation. Some of them are representatives of well-known foreign manufacturers. Some of 

these even have build-up a management system.  

The accredited companies have increased their competences. 

The Labour Ministry Inspectorate is obligated to monitor the public objects, meanwhile the 

municipality’s inspectorate the private buildings for collective housing, regarding the elevator’s 

technical inspection and their operation documents.  

Year 2015 can be used as a landmark, as in from that year onwards the state of the elevators 

installed is far better that those installed previously.  

The completing of law structure, accreditation of conformity assessment bodies, build-up of 

management systems by the servile, sale, and maintenance companies, the full operation of 

state’s inspectorate and also, the appointment of the owner and persons responsible are 

satisfying fact that the in-use elevator safety state  will soon be in accordance the existing 

standards and regulations. 
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SEISMIC CATEGORIES OF LIFTS 

AND COMPUTATION OF DESIGN 

ACCELERATION ACCORDING 

TO  МКС EN 81-77:2019 (EN 81-

77:2018) STANDARD 
 

Abstract: МКС EN 81-77:2019 standard as 

harmonized standard under Lift Directive should be 

implemented in N. Macedonian legislative regarding 

seismic active territory. Using data placed in МКС EN 

1998-1:2012 – Eurocode 8 and National Annex MKC 

EN 1998-1/HA:2018 and taking into account 

requirements and methods described in MKC EN 81-

77:2019 standard computation of seismic category for 

lifts is performed for territory of North Macedonia. 

Key words: lifts, design acceleration, seismic 

categories, safety measures. 

DETERMINATION OF THE DESIGN ACCELERATION 

To specify the normative requirements for new lifts in seismic conditions on a given territory, it 

is necessary to define seismic categories of lifts located in seismic conditions as well as mode of 

computation of design acceleration (ad). 

The seismic category of lifts is defined according to design horizontal ground acceleration as 

presented in Table 1.  

The design acceleration is computed according to the following formulas (МКС EN 1998-

1:2012 or Eurocode 8): 

  
[1] Computation of ad (Annex B to МКС EN 81-77:2019) 

 
where (the annotations are according to those in  МКС EN 1998-1:2012 Еurocode 8): 

ad – design acceleration (m/s
2
); 

g – ground acceleration (m/s
2
); 

Sa – seismic coefficient applicable for nonstructural elements; 

γa – importance factor of the element (it is taken as unity (1), while for security  lifts, the value is 

increased in compliance with Eurocode 8. Security lifts are those installed in hospitals or those 
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for emergency situations or evacuation – the factor presented below has been selected according 

to that for structural elements); 

qa – factor of element behaviour (it is taken as 2); 

α – ratio between design ground acceleration for soil type A (ag) according to Eurocode 8 and 

ground acceleration (g);   

S – soil factor according to Eurocode 8; 

Ta – fundamental period of vibration of a nonstructural element (Ta = 0 if the lift does not affect 

the fundamental period of vibration of the building. For the remaining cases, it is computed and 

is greater than 0)(s);  

T1 – fundamental period of vibration of the building in a specified direction (s); 

z – height of the nonstructural element above the level of the seismic force effect (m); 

H – height of the building measured from the top of the foundation, considering the ground as 

level 0 (m); Table  1. Seismic categories of lifts (Annex A to МКС EN 81-77:2019.
 

Table 1. Seismic categories of lifts (Annex A to МКС EN 81-77:2019) 

 

COMPUTATION OF SEISMIC CATEGORY AND DESIGN 

ACCELERATION FOR LIFTS IN THE TERRITORY OF NORTH 

MACEDONIA 

Taking into account the seismic zones according to the Seismic Map of North Macedonia and 

the classification into zones (Figure 1),  the values of the soil factor that depend on the purpose 

of the structures and the values of the element behaviour factor (Eurocode 8 and  National 

Annex MKC EN 1998-1/HA:2018), one can define the seismic categories of lifts in the territory 

of our country with a relative accuracy (assumed general soil factor for certain regions and 

assumed values for the data according to the National Annex), by use of equations [1].  

To compute ad, the following values of coefficients can be used for different towns in North 

Macedonia, taking into account both lift types and type & height of buildings: 

S –soil factor 

S(A) = 1,0 for soil type A; 

S(B) = 1,2 for soil type B; 

S(C) = 1,15 for soil type C; 

Importance factor 

γ(II) = 1,0 for all buildings that are not in the remaining categories, including also 

residential buildings, with the exception of buildings requiring a greater security; 

 γ(III) = 1,2 for III structures – schools and institutions related to culture; 

Design 

acceleration 

(m/s
2
) 

Seismic 

category of 

lifts 

Note 

ad ≤ 1 0 
The requirements of EN 81-20 and EN 81-50 are 

adequate therefore no additional action is required 

1 < ad ≤ 2,5 1 Minor correction actions required 

2,5 < ad ≤ 4 2 Medium correction actions required 

ad> 4 3 Substantial corrective actions required 



1st Regional Symposium on Lifts & Escalators – Safety & Modernisation,  

10th-12th June, 2019, Ohrid, Macedonia 

 

23 | P a g e  

 γ(V) = 1,4 за IV structures – hospitals, power plants and strategic structures; 

 γ(III) and γ(V) are taken equal to the importance factors corresponding to the purpose 

of structures where lifts are built-in according to the Eurocode 8 standard, although the МКС EN 

81-77:2019 standard reads that these should be taken to be greater than 1 (unity) if an lift serves 

for a special safety purpose, but the value is not specified precisely. 

Behaviour factor  

 qa = 2 

The z/H ratio for structures in the Republic of N. Macedonia most frequently has the value of 

1(z/H = 1), due to the usual practice of constructing lifts with approximately the same height as 

that of the buildings themselves.   

The fundamental periods of vibration are taken as fixed values: Ta = 0 и T1 = 2. 

Based on these values of the stated characteristics and the values of the design ground 

acceleration taken from the Seismic Map of North Macedonia, the seismic categories of lifts 

have been defined per regions, i.e., seismic zones in which they are located.  

As shown in Table 2, in the territory of N. Macedonia, there are no lifts categorized into seismic 

category 0, which means that negligible to considerable corrective measures  are necessary to be 

anticipated for all new lifts, which is, first of all, done in the very order for lifts, in accordance 

with the MKC EN 81-77:2019 standard.  

It is evident that, in Skopje region, lifts should be considered to belong to seismic category 2 

(the soil of the Skopje region is usually considered to be of type B), provided that the maximum 

ground acceleration is equal over the entire region. If the microseismic map of the Skopje region 

shows local accelerations greater than 0,27g or, use of another importance coefficient for 

residential buildings (II category structures) different from and greater than 1 (in the Skopje 

case, it is sufficient that it is 1,1), some of the lifts, or all lifts will be categorized into seismic 

category 3. The lifts in schools, hospitals, strategic facilities as are power plants and 

governmental buildings are classified into the highest seismic category in all variants due to their 

high importance factor in the Skopje region.  

Still, the importance of these structures quantified through the importance factor that is used in 

definition of seismic categories of lifts has been defined based on the proposal for use of a 

corresponding value of the importance factor (equal to the importance factor of the structural 

elements of buildings according to their purpose) since the standard itself does not specify any 

value and also allows higher values to be defined. 

Irrespective of the importance of structures, for all new lifts (except lifts in residential buildings 

constructed on soil type A, i.e., rock) in Ohrid-Struga-Debar region, as well as in Pehchevo-

Berovo and Valandovo region, it is necessary to apply measures referring to lifts belonging to 

seismic category 3.  
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Table 2 Definition of 

seismic categories of 

lifts according to МКС 

EN 81-77:2019 

standard. 

Debar, Struga, Ohrid, 

Pehchevo, Berovo 

and Valandovo 

 

 

 
 

 

 

Skopje, Strumica, 

Mavrovo and 

Delchevo 

 

 

 

 
 

 

Gevgelija, Kochani, 

Radovish, 

Kumanovo, Tetovo, 

Gostivar, Kichevo 

and Resen 

 

 
 

 

 

Kriva Palanka, Shtip, 

Veles, Negotino, 

Kavadarci and Bitola 

 

 

 

 

Prilep 

 
 

Seismic zone Z-5 (ad = 0,30 g) 

α = 0,30 

S Sa 

ad 

       

Type of 

soil 

γ (II) γ (III) γ (IV) 

1,0 1,2 1,4 

A 1,00 0,7500 3,6788 4,4145 5,1503 

B 1,20 0,9000 4,4145 5,2974 6,1803 

C 1,15 0,8625 4,2306 5,0767 5,9228 

       Seismic zone Z-4 (ad = 0,25 g) 

α = 0,25 

S Sa 

ad 

  

Type of 

soil 

γ (II) γ (III) γ (IV) 

1,0 1,2 1,4 

A 1,00 0,6250 3,0656 3,6788 4,2919 

B 1,20 0,7500 3,6788 4,4145 5,1503 

C 1,15 0,7188 3,5255 4,2306 4,9357 

       Seismic zone Z-3 (ad = 0,20 g) 

α = 0,20 

S Sa 

ad 

  

Type of 

soil 

γ (II) γ (III) γ (IV) 

1,0 1,2 1,4 

A 1,00 0,5000 2,4525 2,943 3,4335 

B 1,20 0,6000 2,9430 3,5316 4,1202 

C 1,15 0,5750 2,8204 3,3845 3,9485 

       Seismic zone Z-2 (ad = 0,15 g) 

α = 0,15 

S Sa 

ad 

  

Type of 

soil 

γ (II) γ (III) γ (IV) 

1,0 1,2 1,4 

A 1 0,3750 1,8394 2,2073 2,5751 

B 1,20 0,4500 2,2073 2,6487 3,0902 

C 1,15 0,4313 2,1153 2,5383 2,9614 

       Seismic zone Z-1 (ad = 0,10 g) 

α = 0,10 

S Sa 

ad 

  

Type of 

soil 

γ (II) γ (III) γ (IV) 

1,0 1,2 1,4 

A 1 0,2500 1,2263 1,4715 1,7168 

B 1,20 0,3000 1,4715 1,7658 2,0601 

C 1,15 0,2875 1,4102 1,6922 1,9743 

Seismic 

category of 

lifts 

0   

1   

2   

3   
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Figure 1. Seismic Zoning Map of N. Macedonia (IZIIS 2018)
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ADDITIONAL SAFETY MEASURES FOR NEW LIFTS IN SEISMIC 

CONDITIONS 

In addition to the computation for the guide rails proposed in Annex D to the MKS EN 81-

77:2019 standard for lifts in seismic conditions, the standard also anticipates a series of other 

measures for improvement of safety of lifts in seismic zones for categories 1, 2 and 3 prescribed 

by the same standard. For lifts of seismic category 0, it is not necessary to take any additional 

corrective measures whereat it is considered that the essential safety requirements pertaining to 

MKC EN 81-20:2014 and MKC EN 81-50:2014 are sufficient enough.  

 

ADDITIONAL MEASURES FOR LIFTS BELONGING TO SEISMIC 

CATEGORIES 1, 2 AND 3 

Additional requirements for lifts of seismic categories 1, 2 and 3 are anticipated for: the lift well 

(protection of snag points), the machine room, the counterweight guide rails or the balance guide 

rails (specific calculation), the bearing and compensation devices, the guide rails (car and 

counterweight retaining device), the traction pulley (retainer) the lift machine and the remaining 

lift equipment and electrical equipment in the lift well (see standard МКС EN 81-77:2019. 

 

ADDITIONAL MEASURES FOR LIFTS BELONGING TO SEISMIC 

CATEGORIES 2 AND 3 

In addition to the measures taken for categories 1, 2 and 3 (general requirement for lifts subject 

of seismic conditions) to be satisfied the following measures should be taken for lifts categorized 

into seismic categories 2 and 3: 

- The car, i.e., the frame of the car should be provided with a retaining device that will prevent 

displacement of the car from the guide rails and uncontrolled motion beyond the defined 

direction.   

- The lending doors should be prevented from opening as described in provisions 5.3.9. for the 

general case and in special cases in item 5.3.9.1. of the standard Locking and unlocking of 

the lending doors and car doors in emergency cases should be compliant with the MKC EN 

81-20:2014 standard.  

- For the purpose of avoiding the possibility for people to be stuck in a car between two 

storeys, there should be a device that will move the car to the first upper or lower level.  

 

ADDITIONAL MEASURES ONLY FOR LIFTS BELONGING TO 

SEISMIC CATEGORY 3 

In addition to the previously stated devices for seismic category 1 and those for seismic 

categories 2 and 3, electrical lifts with a counterweight or a balance weight categorized into 

seismic zone 3 should be equipped with a seismic detection device and additionally, by way of 

negotiations and consent given by the owner, but not obligatorily, a system for detection of 

primary waves. Considering that primary seismic waves are the fastest in their propagation, this 

system is very efficient and has been increasingly applied since it safely brings the car (the lift 

car) to a stop prior to the arrival of the secondary and the most destructive surface waves. 
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A SURVEY OF THE EFFECTS 

OF THE 2016 SKOPJE AND 

2017 OHRID EARTHQUAKES 

ON LIFTS 
 

Abstract: After 2016 Skopje earthquake, in the 

first two hours, there were reported few cases 

where firefighter’s units had intervened in lift 

machine rooms because of signs of fire. Also, there 

were reporting for stacked people in lift car and 

damages that cause some lifts to be out of 

operation. 

Key words: lifts, design acceleration, seismic 

categories, safety measures. 

 

 

INTRODUCTION 

So far, no safety measures for lifts referring to seismic conditions have been applied in the 

Republic of North Macedonia although it is located in a seismically active region. Within its 

territory, there are several micro-tectonic plates belonging to the Mediterranean orogenic area 

within the Alpine-Himalayan belt.  The west parts of the N. Macedonia and Povardarje area 

belong to the Dinarides-Hellenides, the east mountainous parts and valleys represent segments 

of the middle Serbian-Macedonian Massif, while a small belt including Berovo and Delchevo 

area belongs to the Kraishte zone, which, on the other hand, belongs to the Carpatho-Balkanides 

(Arsovski 1997:20) [1].  

Such measures have only been applied for the lifts of the four 42-storey buildings built by 

Cevahir group (Aerodrom settlement in Skopje) that have still not been put into operation. 

Generally, the first statistical analysis of damages to vertical transportation devices was made 

after the 1964 earthquake in Anchorage (Alaska) so that damages caused by the 1963 Skopje 

earthquake were far from being the subject of survey, although there were not many lifts in the 

city at that time.  

 

SKOPJE 2016 

The strongest earthquake that has occurred in Skopje since the catastrophic earthquake of 1963 

was the one that took place on September 11, 2016, at 15:10 h CET, with an epicentre at only 4 

km from the centre of the city, in east-northeast direction. The magnitude of the hypocentre was 

5,1 (Mw) according to the Modified Richter Scale, at depth of 13,2 km.  The earthquake 

intensity in the surrounding of the epicentre (the northeast part of the city) was around VII 

degrees according to the European Macroseismic Scale (EMS-1998) and around VI degrees over 

the remaining territory of Skopje city
1
.  The recorded maximum ground acceleration at the 

epicentre was 0,312 g. At the place of the measuring station at a distance of 7,4 km, it was 0,205 

                                                 
1 The details on the earthquake were taken from the web page: 

https://earthquake.usgs.gov/earthquakes/eventpage/us10006nuj#shakemap 
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g, while at a distance of 6,3 km, it was 0,14 g. The maximum ground velocity at the epicentre 

was 17,77 cm/s.   

Data on damages to lifts in Skopje were obtained through a telephone poll performed within the 

regular activities of the Macedonian Lift Association from Skopje and carried out within a 

period of several months after the earthquake, with companies dealing with maintenance of lifts 

in the territory of the city and through direct insight into the conditions of 8 lifts in Skopje
2
. A 

few companies did not take part in the poll, but it can be said that, approximately more than 65% 

of the lifts under maintenance contracts were encompassed by the poll. The lifts in Skopje 

represent mainly electrical lifts with a machine room. A smaller number of lifts represent 

hydraulic lifts (around 20%) and Machine-Room-Less (MRL) lifts (not more than 5%). The 

recorded and reported damages and conditions are shown in the subsequent table:  

 

 

Table 1 Overview of damages to lifts due to Skopje 2016 earthquake. 

Type of lift equipment or condition  Damage Quantity 

Counterweight Displaced from guide-rails 72 

Counterweight Displaced from guide-rails and bumped 

against the brackets of the guide rails 

-(the motor continued to be operational) 

8 

 

(4) 

Car (car) Fallen weights and other material from 

the shaft over the car 

3 

Counterweight/car Counterweight/car collision 6 

Counterweight guide-rails Bent on the bottom of the drive shaft pit 7 

Brackets Damaged 14 

Sheave Damaged 4 

Car guide-rails No damage / 

Lift structure Turned off without a known reason 3 

Hydraulic lifts No damage / 

Escalators No damage / 

 

 

  

                                                 
2 The following companies took part in the poll: SEZAL, CELKOM, DAKA Karposh, Vardar Lifts, Lift Inzenering, 
LIFTAS, ELEVKOM, Е-Prom, DAKA Lift Group, Konchar Lifts, DKL Lifts and Escalators and PRIMA Lift, all from 

Skopje, as well as DAKA Service from Bitola, Termalift DD from Kumanovo and JK Elektrolajt 2015 from Ohrid.   



1st Regional Symposium on Lifts & Escalators – Safety & Modernisation,  

10th-12th June, 2019, Ohrid, Macedonia 

 

31 | P a g e  

Figure 1. Displaced counterweight bumped against the brackets of the 
guide rails. 

Table 1 shows that, although 

of a moderate intensity, the 

earthquake of September 11 

caused considerable damage 

to some lifts. For detailed 

analysis, there are missing 

data on: year of assemblage of 

the lifts, number of stops, or 

distance between the brackets 

as well as other more specific 

data. Still, these results 

evidently point out the fact 

that the most common 

situation of lifts hit by 

earthquakes, according to the 

previously considered 

statistics, is displacement of 

the counterweight from its 

guide rails, as is the situation 

with the lift lift in subject 

taken as an example and 

presented in the subsequent 

text.   

As a result of displacement of 

the counterweight from its 

path, in some cases, the 

counterweight was bumped 

against the brackets to which 

the guide rails were fixed and 

could not move anymore. In 

some of these lifts, the motor 

protection device reacted and 

the motor was turned off, 

while in some of them, this 

device did not function and 

the driving machine 

continued to move, leading to 

further damage to the sheave 

and the bearing devices (the 

cables). In other cases, a 

collision between the end counterweight and the car took place, posing, in fact, the greatest risk 

for the health and the life of the people in the car. Fortunately, during this earthquake, in all 

cases of such collision, the car of the lift moving through the shaft was empty.  

In some of the lifts, bending (elastic deformations) of the guide rails took place in the lower part, 

in cases where these touched or were fixed to the bottom of the lift well pit.  With the loosening 

of the ties between them and the brackets, they were self-straightened.  

By relatively small interventions and within a small time period, all these lifts were safely put 

into operation again. 

No damages were reported regarding the hydraulic lifts and the escalators.  

 



1st Regional Symposium on Lifts & Escalators – Safety & Modernisation,  

10th-12th June, 2019, Ohrid, Macedonia 

 32 | P a g e  

Figure 2. Weathered and damaged sheave as a result of friction between the steel ropes and the sheave 
that was operational for two hours after the impact. 

 

It is interesting to note that, on the same day, defects of two lifts (due to displacement of the 

counterweight) were reported in Kumanovo, which is situated at a distance of more than 20 km 

from the epicentre.  The figures show the situation with the lift located at Jane Sandanski no. 

32/1 Blvd. after the earthquake where it is seen that the counterweight was displaced from the 

guide rails and was bumped against the brackets, whereat the motion of the car stopped, but the 

motor was operational for 2 hours after the incident since the motor protection device did not 

function, which led to overheating of the sheave due to continuous friction with the ropes. Due 

to the intense friction, i.e., scraping between the driving sheave and the immovable steel wire 

ropes, the sheave was considerably damaged (scraping traces are visible). The resulting smoke 

in the machine room made occupants believe that there was fire and they called the firefighting 

brigades.  The same happened at several other locations in the city and, in all cases, the 

firefighting brigades were called.  However, the problem could be solved by simply turning off 

the power supply. 

Theoretically speaking, in this case, a collision between the counterweight and the lift car could 

have taken place since the car was moving upwards, while the counterweight was moving 

downwards, but in this structure, the same brackets support one guide rail of the car, meaning 

that the bracket bypasses the counterweight, preventing its shaking in the lift well upon 

displacement and hence occurrence of heavier damages.  
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OHRID 2017 

The earthquake in Ohrid occurred on July 3, 2017, at 13:18 h CET, at distance of 12 km from 

the centre of Ohrid, in the vicinity of Skrebatno village. According to the data from the 

Seismological Laboratory at the Faculty of Mathematics and Natural Sciences at UKIM, this 

earthquake was of local Richter magnitude of 4,9 (ML), i.e.,  4,8 (Mb) USGS and intensity  of 

VII degrees according to EMS-1998 in the epicentral area and  intensity of 5 degrees according 

to the same scale in the territory of Ohrid city
3
.  

This earthquake was of a lower intensity than the Skopje 2016 earthquake, but still, according to 

the survey done by companies working on maintenance of lifts in the territory of Ohrid, 4 

displacements of counterweights from their guide rails were found. There was one case in which 

the counterweight was bumped against the brackets used for fixation of its guide rails, but no 

heavier damage took place. 

 

CONCLUSION 

Based on the results from few surveys that are not directly presented here, used for this analysis, 

as well as on the basis of the obtained data from the survey carried out after the 2017 Skopje 

earthquake, the most common damage to lifts can be listed in the following order according to 

the frequency: 

Electric traction lifts 

1. The prototype out of the guides - most often only abandons the track defined by the guides 

and often has the hanging of the carrying means (cables), but, although rarely, registered 

collides with the car, which is the greatest danger to the lives of people who at that moment 

are in the car; 

2. Lift machine (electric motor and gear) in the machine room; 

3. Damaged guides, consoles or connections between them; 

4. Compensation ropes/chains (if any) out of the grooves; 

5. Damage to the car and the counterweight guide shoes; 

6. Stacked lift car - stopping the car movement for various reasons (this case, although it is 

unintentional and uncomfortable for passengers, still increases their safety in the event of an 

earthquake); 

7. Damage to the walls of the lift well; 

8. Damage to the car doors; 

9. Fixed, freaked and fallen control devices in the machine room; 

10. Damage to the overspeed governor and the safety gear. 

Hydraulic lifts 

1. Lift cars out of their rail guides; 

2. Displacement of the hydraulic cylinders relative to the vertical; 

3. Leaking hydraulic oil from the cylinders due to their damage; 

4. Moved hydraulic driven lift machines and leaking hydraulic oil from them; 

 

  

                                                 
3 The details on the earthquake were taken from the web page: 

https://earthquake.usgs.gov/earthquakes/eventpage/us100096cv#executive 
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INCIDENTS DURING 

ASSEMBLAGE AND SERVICING 

OF LIFTS & PREVENTIVE 

MEASURES 
 

Summary: The subject of this paper is analysis of 

mortality due to injuries during assemblage and 

servicing of lifts. 
The directives for technical products contain 

requirements for taking all safety measures for the 

purpose of avoiding risks associated with these 

products.  

Presented are incidents related to lifts and escalators, 

the importance of taking preventive measures during 

assemblage or servicing as well as the safety 

procedures to be observed while entering a lift shaft.  

The lockout and tagout procedures are part of the 

OSHA standard for control of dangerous energy 

(lockout/tagout) (29 CFR 1910.147) in industry. 

 

Key words: lifts, safety, lockout/tagout, standards. 

 

 

 

INTRODUCTION 

The history of lifts started as part of a theatre. From May till October 1854, the mechanic 

Elisha Graves Otis made presentations at the Exhibition of the Industry of All Nations in New 

York over and over again for the purpose of demonstrating the effectiveness of the safety 

device that he had invented.  Previously, on the 20
th

 September 1953, Otis founded the E.G. 

Otis company for lifts in Yonkers, New York. However, after only one order in the first seven 

months of operation of the company, he was lucky to accept the invitation for presentation of 

his invention in public.  At the Crystal Palace on 42-nd Str. (an imitation of the Crystal Palace 

built for the London World Fair in 1851), he installed a platform on lead rails on which he 

lifted himself in the air in front of the audience. When the platform was lifted up to its 

maximum height, to the dismay of the public, he cut off the suspension cable. But, instead of 

falling down to earth from a height of fifty metres, the lift stopped shortly after only a few 

inches.  “Everything is safe, ladies and gentlemen, everything is safe”- Otis convinced the 

shocked observers and then explained his newly developed safety brake: a spring with wheels 

was fixed to the platform roof and remained flexible until the lift gap was under strain, but at 

the moment of cutting off the cable, devices were activated and embedded into the rails, 

keeping the platform in place.  This experiment increased the awareness of the public about 

this invention and resulted into numerous orders for freight lifts in the next years. Finally, on 

the 23
rd

 March 1857, the first passenger lift was installed in the building for retail sale of the 

New York porcelain and glass dealer Haughwout.  
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INCIDENTS RELATED TO LIFTS AND ESCALATORS 

According to the U.S. Bureau of Labour Statistics and the Consumer Product Safety 

Commission, around 30 persons are killed and around 17.000 persons are heavily injured in 

incidents related to lifts and escalators in the USA each year. 

Lifts are the cause for almost 90% of the fatalities and 60% of the heavy injuries. The injuries 

to people working on or in the vicinity of lifts – including also installations, repairs and  

maintenance of lifts as well as working at or in the vicinity of a lift axis  account for 14 (almost 

half) of the fatalities per annum.   

Half of the fatalities refer to workers who worked in or in the vicinity of the lift shafts and fell 

down the axis. Incidents in which workers were stuck into or between the moving parts of 

elevators and escalators in or on disintegrating lifts or platforms or were hit by lifts or 

counterweights are also numerous.  

 

Recommendations for prevention of fatalities and injuries related to lifts and 

escalators 

The protection practices at working places as well as training are appropriate. Particularly:  

-Deactivation and locking of electric circuits and mechanical equipment when lifts and 

escalators are out of operation or are being repaired,  

-Establishment of a programme for limited access for permits related to lifts. 

 

Installers and servicers of lifts 

Lift installers and servicers that are also referred to as lift constructors or lift mechanics were 

the most affected, participating in the fatalities at work on or in the vicinity of lifts by 36% (see 

Figure 1).   
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USE CORRESPONDING LOTO - LOCKOUT-TAGOUT 

PROCEDURES 

More than half of the fatalities related to work on lifts, particularly electric shocks, were caused 

by failure in deactivation of electrical circuits of lifts or failure in assuring that certain parts of 

the lifts do not move while maintenance or repairs are underway. These reasons result in four 

out of seven cases of death related to work on escalators. The lockout/tagout procedures are 

part of the OSHA standard for control of dangerous energy (29 CFR 1910.147) in industry. A 

new structure and repair are normally under the structural standard OSHA  (29 CFR 1926), 

which does not contain a lockout/tagout standard.  Still, safe working practices impose 

lockout/tagout during repair and renovation of lifts and escalators. 

The OSHA lockout/tagout standard requires written procedures and training of personnel. The 

procedures require from the personnel working on electrical circuits or machines to turn off 

electric power and lock-out electrical sources of energy so that none can turn on the electric 

power while people are working on a lift or an escalator. Workers should keep the key during 

the lockout.   

Special measures of cautiousness should be taken if it is necessary to work on electrical 

systems in situ, for example, while taking records from a meter, using jumpers, turning the lift 

on and off  or motion of the lift to test the repairs done. One of the recommendations would be 

to establish a system of permits. The permit should prescribe corresponding engineering checks 

and safe working practices, including wearing of a corresponding equipment for personal 

protection.  

 

Providing protection against falling during work in or in the vicinity of lift 

shafts 

• Employers have a corresponding programme for control and maintenance; 

• Employers use only qualified workers for repairs and maintenance of escalators and lifts. 

Lifts and escalators are potential causes of heavy injuries and deaths both for the public and 

companies that install, repair and maintain them (Staal and Quackenbush 1998).  

Workers are also exposed to risk when they clean the lift shafts, perform emergency 

evacuations from defective lifts or are engaged in construction in the vicinity of open shafts. 

The state and local authorities recognize such dangers and require periodic checks of lifts and 

escalators.  

Organizations like the American Society of Mechanical Engineers (ASME), have established 

standards for construction and maintenance of lifts and escalators and their safe operation.  

Many of the fatalities described in the FACE reports show that unqualified – untrained staff 

have performed repair and maintenance of lifts.   

 

Provide corresponding protection against falling 

49% of the fatalities during work on lifts or in the vicinity of lifts result from lack of protection 

against falling. Providing such protection against fall – scaffolds, fences in front of open doors 

or systems for personal protection against fall – may prevent such fatalities.  The danger of fall 

during installation of a new structure and repair of lifts is regulated by 29 CFR 1926.500-503,  

part of the OSHA standard on construction.  The dangers of falling during maintenance of lifts 

will be encompassed by 29 CFR 1910.22 (b).  

These standards impose selection of corresponding points for fastening of the equipment for 

personal protection against fall. They also impose that workers are tied up while working.  
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OSHA also has standards for use of stairs (29 CFR 1926.1050, 1051, 1053 and 1060 and 29 

CFR 1910.25 and 26). 

Temporary structures on which the workers stand should be stable and sufficiently strong to 

sustain the weight of the worker and should fulfil the OSHA standards for scaffolds (29 CFR 

1926.451 and 29 CFR 1910.28).  The fall into an open shaft or pit without adequate fences has 

been a crucial factor in at least 32 of the fatalities related to construction workers working in 

the vicinity of lift shafts.  

 

Recommendations for employers: 

 Provide corresponding equipment for protection against falling for all workers that may be 

exposed to the danger of falling; 

 Be sure that the holes in the surfaces intended for waking or work are protected by lids. 

 

CONSIDER THE LIFT SHAFTS AS LIMITED SPACE FOR WORK 

Over one fourth of the fatalities related to work occurred when workers entered the lift shafts to 

repair or maintain lifts or performed activities such as cleaning, welding or taking fallen 

objects.   

The OSHA standard on construction, partially (for a new structure), reads: 

Employees required to enter closed spaces should be familiarized with the nature of the 

dangers to be encountered. They should take all necessary measures of cautiousness and should 

use the necessary emergency protective equipment. 1926.21 (6)  

If there is a danger in the closed space, it is classified as a limited space for permit.  The lift 

axis along with the lift is dangerous for the workers. The lifts and the lift shafts should 

therefore be classified as limited spaces which require permits, while employers should abide 

by all the requirements pertaining to 29 CFR 1910.146.  A limited OSHA standard is necessary 

including familiarization of employees – including contractors – about the existence, the 

location and the danger in the allowed limited spaces and providing a written (safety) 

programme as well as removal or protection against dangers prior to entering the shaft along 

with rescue procedures.  

An alternative approach includes a statement that the employees are not allowed to enter a lift 

shaft and prevention of such entrance by locks or other effective devices.  If work in a shaft or 

a pit is necessary, it can be re-classified as unlimited necessary closed space by elimination of 

the dangers (for example, by locking the lift, in which case it cannot move). 

 

Involve the company dealing with repair of lifts in the initial evaluation of 

shaft spaces for the purpose of: 

 Harmonization with the 29 CFR 1910.146 standard; 

 Establishment of a procedure by which unauthorized access to the lift area is prevented; 

 Assuring whether the company for servicing of lifts has developed procedures for isolation of 

the source of energy for the lifts by which it protects the employees against contact with 

dangerous energy while entering the lift shaft. 

The California report on investigation related to the death of a worker, who worked on 

maintenance of a lift (California Department of Public Health, 1994) includes the following 

recommendations to employers: 
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 Only appropriately licenced employees may work on locations where complicated operations 

are to be done by a necessary licenced personnel; 

 Enable only presence of qualified workers during servicing or repair of lifts; 

 Have a standard operational procedure (SOP) that gives specific safety instructions for 

performance of dangerous tasks such as operation with lift pistons.   

 

CONCLUSION 

The present living conditions impose an increased need for installation and servicing of lifts 

and escalators.  The associated everyday working obligations bring the risk of falling from 

heights. To prevent this, written procedures as well as a lockout/tagout system must be 

observed. An important role in effectuation of prevention is given to the state inspectorates 

(partially involved in the effectuation of the measures), the licenced companies that check 

whether lifts and escalators are properly functioning and the employers, who should 

wholeheartedly take care of safety during the performance of the related works.  
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RISKS DURING INSTALATION, 

MAINTENACE AND OPERATION 

OF PASSENGER LIFTS  
 

Abstract: The subject of this paper is definition of all 

risks pertaining to operation of lifts and their use as 

well as the possibilities for reducing them to a lesser 

level or eliminating them. 

Lifts as one of the most important and most commonly 

used devices for vertical transportation of people in 

residential structures must satisfy all safety 

requirements during their operation. Particular 

attention is paid to safety components of lifts providing 

security of users and preventing damage to lift devices 

in case of defect to certain parts of the equipment. 

The paper contains the most important incidents 

occurring in lifts along with rationale on procedures for 

their prevention and removal. 

 

Key words: lifts, safety, safety components, 

modernization. 

 

 

INTRODUCTION 

In the modern world tending toward higher living standards and construction of higher and 

modern buildings, lifts have ceased to be a matter of luxury and prestige, but have become 

necessary and unavoidable parts of high rise construction. Vertical transport of people compared 

to other types of transport is certainly the safest, but still, due to the large number of lifts in use 

worldwide and the huge number of users daily and certainly the large number of employees in 

this sector, numerous heavy injuries and fatalities take place. 

 

SAFETY IMAGE OF LIFTS TODAY 

Today, the number of lifts in use worldwide is estimated at 12.000.000, with a rate of newly 

installed lifts of over 500.000 per annum. In Europe, there are around 5.760.000 lifts with an 

annual increase of this number for 124.000.  

Daily, the use of lifts – in the sense of individual rides – “users” in Europe is estimated at around 

1.000.000.000, while in the world, it is almost 4.000.000.000, which makes this device the most 

mass used transportation device in the world. 

It is only in EU that about 152.000 people work in this economic branch. The employees in this 

branch are divided into two main groups. 

a) Employees dealing with production and assemblage of new lifts, and, 

b) Employees dealing with maintenance and modernization of existing lifts. 

Around 60% of the employees in this field are directly involved in field works like assemblage, 

servicing and modernization of lift equipment. In the Republic of North Macedonia, the number 

of employees in this economic branch is around 300 people. 
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Present Statistics of Accidents During Work and Use of Lifts Worldwide  

The study carried out by the US Centre for Construction Research and Training in 2013 included 

a detailed analysis of injuries and particularly fatalities during work on lifts and their use. Used 

in this study were the data from the research and the statistics done by the Centre itself, which 

on the other hand and with limited access, used the database of the Federal Bureau of Labour 

Statistics referring to fatalities in lifts or around them during work in the period 1992-2009, 

whereat 263 fatalities taking place in lifts and 8 fatalities taking place on escalators were 

recorded. Data from the Consumer Product Safety Commission referring to injuries to 

passengers occurring during and beyond the working time in the period 1997-2010, were also 

used. According to the study, around 28 fatalities and 17.000 heavier injuries occur during work 

on or around lifts or during their use in the course of the working time and beyond the working 

time annually in the USA. From the study, it is evident that 50% of the fatalities took place 

during work on the lifts themselves or work in their vicinity, while around 20% of the fatalities 

accounted for users of lifts during working time and around 30% of the fatalities accounted for 

users in general, i.e., those that used lifts beyond their working time. Also, it can be seen that 

almost one third of the considered fatalities account for lift installers and lift servicing personnel.  

 
Diagram 1 Fatalities according to the activity performed at the critical moment. 

Assemblage and servicing of lifts 

Almost 3/4 of these 110 fatalities involve installers and servicing personnel. The remaining ones 

refer to other specialized technicians, engineers, construction supervisors, sweepers and other 

technicians. More than 1/3 of the fatalities involving falling into the drive shaft account for lift 

installers and servicing personnel. A greater number of these installers or servicing persons were 

neither registered nor trained for this kind of work. Almost 1/3 of these workers were stuck 

(between two cabins in the same drive shaft, between a cabin and a counterweight, a cabin or a 

counterweight and the wall of the drive shaft) while 1/5 were smashed while working in the 

drive shaft, during operation in the drive shaft pit, most frequently by the cabin moving 

downwards. 
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Work in the vicinity of a lift 

Almost all of the 107 registered fatalities account for construction workers, not even one 

accounts for an installer or a lift servicing person. 49 of these fatalities (45 were due to a fall 

down the drive shaft) occurred due to unprotected openings of the drive shaft or due to their 

improper fencing. 

 

Work in a drive shaft or in a lift cabin 

Forty six (46) fatalities in this category took place during activities such as taking keys that have 

fallen deep (240 m) down the drive shaft, cleaning of the interior of the drive shaft, repair of a 

stuck lift and falling of the cabin or the platform into the drive shaft pit. 

The European national associations as well as the leading European Lift Association (ELA) do 

not have the best statistics of the fatalities and injuries that are related to lifts. 

ELA and some national associations, as well as the German VDMA and VdTUV, have statistics 

on accidents and injuries (presented below), although incomplete, as they themselves say. The 

statistics refer to the total number of accidents with light and heavy injuries as well as fatalities 

according to which the most endangered are the lift installers and lift servicing personnel. The 

reasons are stated in the subsequent text. 

The reasons for the accidents are classified according to the SNEL List of Risks according to 

which the most common reasons are inadequate devices for suspension/lifting of the equipment 

in the machine room and the shaft, unsafe access to the machine room and the drive shaft pit, 

non-existence of protective fence at delevelling points in the machine room, etc. According to 

ELA, the ratio between accidents with fatal consequences and accidents with heavier injuries 

ranges between 1/92 for workers on lifts to 1/32 for users (Pyramids 1 and 2). 

 

Figure 1 Users of lifts. 

Number of heavy and light 

injures in respect to a fatal 

case.  

 

 

 

 

 

 

 

 

Figure 2 during work. 

Number of heavy and light 

injuries in respect to a fatal 

case. 
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Conditions in Macedonia 

In the Republic of North Macedonia, there is no institution that keeps special records on injuries 

related to lifts (during work on lifts and during their use). There are no exact records regarding 

the number of lifts, as well. The unofficial number of lifts ranges between 6.000 and 8.000. In 

Macedonia, there have continuously been injuries and, unfortunately, fatalities related to lifts. 

The affected persons are installers, servicing personnel and their heads. Each year, there are 

injuries, but fortunately, for the last years, these have been lighter ones. Like in the world 

frames, the fact that workers that are directly involved in assemblage and servicing are the most 

endangered group in this sector has also been proved for Macedonia. Also, if one considers the 

reasons for the injuries, namely, falling (collapse) of the lift equipment and falling of employees 

down the drive shaft, there is again coincidence with the firstly stated reasons for accidents in 

the world. However, if the number of lifts in Macedonia and the number of accidents in this 

period is considered, the probability for occurrence of accidents leading to heavier injuries and 

those of a fatal outcome is greater than that in EU. 

 

MOST COMMON REASONS FOR INJURIES RELATED TO 

ASSEMBLAGE, MAINTENANCE AND USE OF LIFTS 

 

Reasons for injuries that occurred at a working place 

 Unsafe access to the machine room; 

 Work in a drive shaft with a scaffold in which case it is necessary to use equipment for 

work at a height due to possible fall; 

 Falling of different objects into the shaft during the work of the installers; 

 Falling of large pieces of debris into the drive shaft during the work of the installers; 

 Inappropriate equipment for lifting and suspending the load; 

 Unsatisfactory protection against electric shock; 

 Unsafe access to the drive shaft pit; 

 Non-existence of protective fence at different levels – delevelling points in the machine 

room; 

 Sliding floor in the machine room; 

 Sharp edges/objects; 

 Sliding, stumbling and falling; 

 Lack of corresponding tools; 

 Lifting of heavy objects – parts of lifts during which there is a possibility for injuries to 

lower extremities and the spine. 

 

 

 

 

 

 

Figure 3 Graphic presentation of 

dangerous places during assemblage of a 

lift. 
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Reasons for injuries to users 

 Inappropriate leveling – stopping between two 

storeys; 

 Improper door of the drive shaft - space between 

the cabin and the door or the wall of the drive 

shaft; 

 Lack of cabin doors; 

 Problems with the locker of the door of the drive 

shaft; 

 Uncontrolled motion of the cabin – exceeding of 

the cabin speed; 

 Non-existence of a device for forced braking - 

speed regulator. 

 
Figure 4. Smashing of a man in a lift for transport of 

goods. 

 

PROCEDURES AND MEASURES FOR OVERCOMING INCIDENTS – 

RELEASE IN EMERGENCY SITUATIONS 

If there is a risk of people in a lift to be unable to leave it, whereat exit though the cabin and the 

drive shaft of the lift is unsafe, they must use the alarming device existing at the very place. In 

that case, an authorized person should communicate with the people stuck in the lift cabin. 

The authorized person turns off the electric supply to the main control board in the machine 

room of the lift in which the persons are stuck, Fig. 6. The process continues by opening of the 

door of the drive shaft with a special key, at the story in whose vicinity the lift is stuck, Fig. 7. 

Figure 5 Smashing of a man 

upon exit from a lift 
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Figure 6 Calling – “alarming” from the lift cabin. 

.  

Figure 7. Turning off the main switch of the stuck lift. 

 
Figure 8 Opening the door on the drive shaft by a key. 

 

If the cabin of a lift is at a level higher than 600 mm from the closest stop (storey), in that case, 

it is not safe for the passengers to be dragged out. The rescue works should be done by a 

technical (professional) person since there is a danger that the rescue procedures impose a risk 

for a fatal accident in the form of falling of the stuck passengers through the opening in the drive 

shaft. If the lift cabin is not at a level at which the passengers can safely come out, then it is 

advised that the door is opened for about 200 mm in order to let fresh air into the cabin and 

provide more comfort for the people in it while waiting for a professional. Professionals are 

trained for manual driving of the lift cabin to the closest level (stop), in which case, one person 

slowly releases the lift brake, while the other person lowers or lifts the cabin up, depending on 

what is necessary to be done, by rotation of the flywheel of the electric motor, Fig. 9. 
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CONCLUSIONS 

The society in which we presently live has high expectations in respect to safety, the final 

objective being to prevent accidents. This is also the motto of the European associations in this 

sector (Safety is No Accident). This can be achieved by observation of the obligations for full 

implementation of the existing legal regulations by professional firms and by owners of lifts 

through improvement of the safety of employees, who directly work on assemblage, 

modernization and good maintenance to protect those who work in the surrounding of lifts, 

parallel use and implementation of a number of standards, technical specifications, codes of 

practice and manuals for safe work that have particularly been developed for this purpose. These 

tools can simultaneously and independently be used by: 

1. State authorities in elaboration of the legislation in this field and its effectuation; 

2. Firms specialized in development, production, design, sale, assemblage, modernization and 

servicing of lifts; and, 

3. Owners of lifts. 

Most of the lifts in our country are older than 20 years and are not so safe as the lifts of the new 

generation. 

Also, the competent state institutions have still not adopted a programme for improvement of the 

safety of older lifts in use, there have still not been established criteria about quality of the firms 

dealing with assemblage and servicing and there have still not been defined criteria about 

competency of workers involved in assemblage and servicing of lifts. All this points out the fact 

that the risk for occurrence of accidents is much greater in our country than it is in most 

European countries, which unfortunately, has become evident. The developed standards and 

standardization documents already give positive results where implemented, which is 

sufficiently indicative that these should also be applied in our country, starting with system 

solutions made by the competent state authorities to those referring to firms in this sector and all 

of us that are involved in this sector in any way. The final goal must be the motto of the 

European Lift Association, namely SAFETY IS NO ACCIDENT. To achieve this goal, i.e., 

prevent occurrence of incidents during use of lifts or defects to their constituent parts, it is 

necessary to pay great attention to inspection and attestation of lifts and their equipment since 

these activities are very important for the very efficiency of the lifts and the safety of users. 

Definitely, the lift is an unavoidable transportation device both for people and goods. Its 

application has continuously been increasing, which is undoubtedly in function of the objective 

tendency toward an increase of number of storeys in construction of buildings. The mass 

transport of people of all generations in buildings poses imperative requirements for safe and 

secure lifts. 

 

 

 

Figure 9 Manual drawing of 

the cabin to a storey level. 

Figure 10. Presentation of the 

flywheel and the device for manual 

unlocking. 
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INTRODUCTION 

Standardization and standards make things work. They give world-class specifications for 

products, services and systems, to ensure quality, safety and efficiency. They are instrumental in 

facilitating international trade. Standards for lift, escalators, moving walks and their component 

are certainly no exception. They are one of the many standards that make our lives more secure, 

benefit to productivity and sustainable development, reduce cost and risk, increase 

competitiveness and foster innovation. Following text give short explanation and guidance on 

how this process is accomplished, in the area of lifts.  

 

STANDARDISATION 

Standardization Institute of the Republic of North Macedonia (ISRSM) 

The standardization Institute of the Republic of North Macedonia (ISRSM) was established in 

March 2003 as an independent public institution based on the Law on Standardisation (Official 

Gazette no 54/2002) followed by a Government Decision (Official Gazette no. 14/2003). The 

Institute is a full-fledged member of the International Organisation for Standardisation (ISO) as 

from 1995, associate member of the International Electro-technical Commission (IEС) since 14 

January 2005, full member of the European Committee for Standardisation (CEN) and of the 

European Committee for Electro-technical Standardisation (CENELEC) since 1 July 2012. On 

15 December 2006, ISRM and European Telecommunications Standards Institute (ETSI) signed 

a Memorandum of Understanding in the area of telecommunications. Prior to its establishment 

as an independent public institution the Bureau for metrology and standardisation was national 

body responsible among others for standards activities form early mid 90’. 

The ISRSM activities are focused on establishing a national standardization in line with 

European and international rules and practices, and contributing to quality and competitiveness 

of the national economy thru developing Macedonian standards – “MKC”. 

For the purpose of development, preparation and adoption of Macedonian standards, ISRSM has 

a network of technical infrastructure comprising of 27 active Technical committees (ISRSM 

TC). These committees work on the basis of membership in which stakeholder (interested 

parties) composition has to provide equal representation preventing dominance of one member 

upon common interest. 
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Stakeholder represented in the TC structure can be one of the following: state administrative 

bodies, manufacturers, consumer associations, citizens associations and chambers, educational 

and scientific institutions, certification bodies, laboratories, inspection bodies etc. 

TC that work on standardization in the field of lifts, escalators and moving walks is ISRSM TC 

6. 

 

ISRSM TC 6 – Lifts, escalators and moving walks 

Technical committee ISRSM TC 6 was establishing in 2006-12-15, under the Law on 

Standardisation (Official Gazette no 54/2002). But the beginnings of the committee dated from 

the mid 90’, working as a Commission for lifts, established under the ministry of economy. This 

means more than 20 years of technical infrastructure dealing with issues of standards for lifts.   

Current scope of the Technical committee ISRSM TC 6 represent standardization of all 

aspects, including safety requirements for making, assembling and work on: lifts for transport of 

people, lifts for transport of people and goods, service lifts, escalators and transport bands, lift 

platforms and means to lift people and/or goods. 

Standardization from the area of safety of chains, ropes, webbing, slings and accessories 

intended for hanging, lifting and lowering of people and load. 

Standardization from the field of lifting and moving of load, especially in terms of: terminology, 

determining of cargo capacity, examination, safety, the general principles of construction, 

maintenance and their use. 

Standardization from the field of wire plants intended for transport of persons (rope-railway) and 

ski lifts. 

 

Business environment of the ISRSM TC 6 

Worldwide, in the last decade, the industry has gone through a major geographical 

transformation. Unpresented growth in China and rapid growth in many Asian Pacific and some 

South American countries has shifted the demand for lifts and escalators to those markets. In 

response, many European manufacturers, including small and medium sized enterprises (SMEs), 

have established manufacturing and research and development facilities or joint ventures in 

those regions. Several mega trends influence the business environment for the industry. 

Urbanisation and moving people from countryside to cities continues. The rate of urbanization 

differs in each region of the world, with highest rate in developing markets. Demographic 

change is another mega trend. Increase of aging population around the world and higher 

attention to the needs of persons with disabilities, especially in Europe, requires higher attention 

to providing accessibility to buildings. 

N. Macedonia, taking into account the European statistics that 1.2 elevators per 100 inhabitants 

have been built in Europe, it can be assumed that in the Republic of North Macedonia about 

10,000 elevators are in use. Most of the elevators have been installed more than 20 years ago, 

and they meet the safety requirements according to the regulations at the time of their 

installation. Taking into account the tendency to increase the safety of the lifts, there is a need 

for modernization of the existing elevators and their alignment with the new safety and health 

requirements 

Direct users of the standards covered by the scope of work of ISRM TC 6 will be: 

manufacturers, installers, maintainers, conformity assessment bodies and technical inspection 

bodies. 
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ISRSM TC 6 and Harmonised EU legislation 

Standardization bodies and public authorities sometimes strive for similar - even common goals, 

especially at European level. These goals are clear: developing a single market, improving 

competitiveness, facilitating global trade, improving citizens' well-being and protecting the 

environment. It is therefore not surprising that standardization bodies cooperate with public 

authorities in a number of cases, through the development of standards to support legislation and 

public policies. 

From a regulatory point of view, European New Approach to technical harmonisation, in the 

form of Lifts Directive2014/33 EC and Machine Directive2006/42 EC, has been successful in 

implementing free circulation of safe lifts, escalators and safety components within EU. Beside 

these two EU directives three other are also important for standards in the field of TC 6: 

Directive2016/424/EC – Cableway design to carry peoples, Directive 2004/108/EC (EMC) 

relating to Electromagnetic compatibility which applies to lifts and escalators and 

Directive2014/35 EEC for Low voltage equipment.  

All five EU directive are transposed in national Macedonian legislation as a Rulebooks, and 

together with harmonised standards adopted by the ISRSM form a framework which enables:  

- increased safety of products, 

- development of products intended for the European Union market, 

- free movement of products and goods on the territory of the Republic of North Macedonia and 

on the territory of the European Union. 

 

Standards for lifts 

The EN 81 series of standards are the main lifts standards, specifying “Safety rules for the 

construction and installation of lifts - Lifts for the transport of persons and goods”, so far 

comprising of 25 Macedonian standards. 

New trends that standards for lifts, escalators and moving walks have to consider are related to 

safety of lifts and escalators as a key focus for the industry. Aspect and role of lifts in safe 

evacuation of buildings also have to be considered, as well as fire related issues and usage of 

the lift in case of fire alarms. 

The issues of environment are also subject to be dealt in the future aspect in drafting standards 

for lifts and their components. Moreover ISRSM TC 6 will adhere to all aspects of 

environmental protection in the development of its standards and other technical documents, 

taking into account the guidance given in the document МКУ CEN Guide 4 - Guidelines on 

Environmental Issues in product standards. 

 

Work of ISRSM TC 6 

Currently twelve members are involved in the activities of TC 6. This is depicted in the Figure 1, 

stakeholder engagement in ISRSM TC 6. Regarding international and European related work, 

the committee adopt ISO and EN standards from 11 ISO/CEN/TC, see table 1. 
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Figure 1. Stakeholder engagement in ISRSM TC 6 

 

State authority (Орган на државна управа), 

Associations (Здружение), 

Industry (Стопанство/индустрија), 

Educational institutions (Образовна институција) 

During the years TC 6establish a network of active cooperation with all stakeholders and 

community working in the field of lifts with emphasis to Macedonian Lift Assassination (MLA). 

Updated information of work-related activities of ISRSM TC 6 can be found on the following 

web page: http://www.ISRSM.gov.mk/mk/tc/?national_committee_id=24 

 

Table 1.Overview of European and International technical committees
 

European/TC- CEN International/ TC- ISO 

CEN/TC 10 

Lifts, escalators and moving 

walks 

(June 2010) 

ISO/TC 96 
Cranes  

(O-member since June 2010) 

CEN/TC 98 Lifting platforms ISO/TC 111 

Round steel link chains, chain 

slings, components and 

accessories 

CEN/TC 147 Cranes – Safety  ISO/TC 178 

Lifts, escalators, passenger 

conveyors 

(O- member since August 2010) 

CEN/TC 149 
Power-operated warehouse 

equipment- Safety 
ISO/TC 214 Elevating work platforms 

CEN/TC 168 
Chains, ropes, webbing, slings 

and accessories - Safety 
ISO/TC 105 Steel wire ropes 

CEN/TC 242 
Safety requirements for 

passenger transportation by rope  
    

O - Member – Observing member, follow the work of ISO/TC’s, with potential to give comments and vote on projects in 
enquiry stage only.  

http://www.isrsm.gov.mk/mk/tc/?national_committee_id=24
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Portfolio of adopted, withdrawn standards and work program of ISRSM TC 6 

(May 2019) and other statistical data 

 

 

Figure 2. Total number of adopted standards for lifts (May 2019) 

 

In the tables bellow the statistical data of adopted and withdrawn standards is depicted. The third 

table represent work program of the committee projects that still have to be adopted as MKC 

standards. 

 

Table 2. Adopted Macedonian standards 343 

Adopted  МКС  А  МКТС  МКТИ  Кор  

ISO  162  6  6  14  6  

CEN  144  1  4  5  7  

ISRSM  1  

   

1  

 

Table 3. Withdrawn Macedonian standards 258 

Withdrawn МКС  А  МКТС  МКТИ  Кор  

ISO  5 / 1 2 / 

CEN  118 17 7 1 20 

ISRSM  87 

   

/ 

 

Table 4. Work programme59 

Projects МКС  А  МКТС  МКТИ  Кор  

ISO  / / / 1 / 

CEN  53 5 / / / 

ISRSM  / / / / / 
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Abbreviation: 

N. Macedonian standard –“МКС” 

N. Macedonian technical specification – “МКТС” 

N. Macedonian technical report – “МКТИ” 

Guide – “МКУ” 

Amendment– “А” 

Corrigenda – “Кор” (not calculated in the total number) 

 

Priorities of ISRM TC 6 are: 

- harmonization of national standards with European, 

- preparation and adoption of harmonized standards in support of the European legislation, 

especially the directives of the new approach that are implemented or should be implemented in 

the Macedonian legislation, 

- translation of standards from the ISRSM TC 6 Work programme, 

- introducing the business community to European and international regulations and 

- the free movement of products and the possibility of developing products intended for the 

European market. 

 

CONCLUSION 

Usage of standards remain key element in providing safety related standards which enables 

national economies development of products intended for the European Union market, free 

movement of products and goods on the national and territory of the European Union. 
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ESCALATORS 

(USE AND MAINTENANCE) 

-  GLIMPSE IN A SAFER FUTURE 
 

Abstract: Escalators are transportation means that 

provide fast and simple transportation of passengers 

and that ensures large and constant flow nearly without 

any downtime. Because of these reasons they are 

suitable for use in public objects where there is high 

frequency and presence of people (airports, train 

stations, malls and similar objects). Escalators are 

machines that are in continuous motion and contain 

movable parts which are in direct contacts with users, 

also large, with high power, relatively large lifting 

heights and are part of the objects in which they are 

installed, it is particularly important to pay attention of 

the safety of users and maintenance personnel. Ensuring 

safety and meaning of all factors that contributes to the 

proper and safe operation of these machines is 

described in this paper. Also, a few characteristic cases 

of improper use and maintenance practices with risks 

descriptions are provided. 

 

Key words:escalators, safety devices, maintenance, use, 

product safety, standards, legislation. 

 

INTRODUCTION 
Escalators are machines that represent compound parts of any object that they are built in. They 

provide the possibility to transport passengers with large capacity and high speed. From here we 

can assume that in a certain point of time on the escalator can be large number of passengers 

with different age, culture level, education and behaviour. Because of this it is essential to 

maximize the safety of passengers and service personnel. 

The thinking for the escalator safety should be present as early as in the process of designing the 

object by the architects themselves. This is so because they are the persons who have the overall 

image for the object and in collaboration with engineers they need to choose the proper 

escalators depending on the foreseen frequency of passenger, their habits, conditions in which it 

will operate (outdoor, indoor), the height, and as well as the complete dimensional integration of 

the escalator in the object itself. From this it can be concluded that the proper design and choice 

are one of the key factors for future safe use of the escalator in it life span. Of course, proper 

installation of the escalator in the object, proper maintenance and finally the proper use from the 

passengers without misuse, are also key factors in safety. That is why in the process of design, 

construction, installation and commissioning the standards EN 115-1 and EN 115-2 should be 

used. It is from great importance that in the process of commissioning and putting the escalator 

in use to respect the conditions from the Law on technical inspection, Rulebook on machinery 

safety and the Rulebook on use of lifts and conveyors.  
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STRUCTURAL INTEGRITY AND INSTALLATION DEPENDED 

SAFETY 

As it was mentioned before, in the period of exploitation it is expected that on the escalator will 

be large number of passengers. In some cases this load can be continuous for prolonged periods 

of time. Because of this it is essential to provide proper structural integrity of all elements and 

components of the escalator, especially of the steps, stations, balustrade and handrails.  

 

These elements should be properly designed and tested according the above mentioned 

standards. The manufacturer should take full responsibility for the quality of such components. 

If the above mentioned components are not properly designed and tested they can lead to serious 

disorder of safety of passengers (there are cases where passengers have fallen into machinery 

spaces due to insufficient integrity of the station covers, and injuries due to balustrade glass 

breaking and similar accidents).  

Sketch 1 - Escalator elevation (Principal dimensions) 
 

Principal dimensions Clause Principal dimensions Clause 
b7     5mmto7mm(steptreadsandpallets) 5.3.2.2.5 h8 ≥ 4mm 5.7.3.3.1 
b7      4,5mmto7mm(belts) 5.3.2.3.2 h13   Rise - 
b8      2,5 mm to 5 mm(steptreadsandpallets) 5.3.2.2.7 L1    Rootof thecombteeth - 
b8      4,5mmto8mm(belts) 5.3.2.3.4 L2     Combintersectionline - 
h1      0,90m to1,10m 5.5.2.1 l1      Distancebetweensupports - 

h3      0,10m to0,25m 5.6.4.1 l2≥ 0,60m 5.5.4.1 
h4 ≥ 2,30m A.2.1 l3≥ 0,30m 5.5.4.2 
h5≥ 0,30m A.2.4 l4≥ 0,30m 5.6.4.2 
h6≤4mm 5.7.3.3.2 Α Angleof inclination  
h7≥10mm(steptreadsandpallets) 5.3.2.2.6 Β ≤ 35° 5.7.3.2.3 
h7 ≥5mm(belts) 5.3.2.3.3   
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Also, especially key factor of safety is installation and implementation of the escalator in the 

object itself. This is so because the wrong selection of escalator or proper installation is not 

performed, can lead to dangerous spaces between the escalator and parts of the objects, or 

between parallel or crisscross escalators. To avoid these situations it is essential to use the 

clauses from EN 115-1 where there are detailed guidelines for installation of the escalator and 

measures to fully eliminate or reduce the possible risks (example, sketch 1, 2 and 3). 

 
 

 
 

 
Sketch 2 - Cross section and principal dimensions 

 
 



1stRegional Symposium on Lifts & Escalators – Safety & Modernisation, 

10th-12thJune, 2019, Ohrid, North Macedonia 

 

58 | P a g e  

 

Key  

1 anti-climbingdevice(5.5.2.2) 3 anti-slidedevice(5.5.2.2) 
2 accessrestrictiondevice(5.5.2.2) 4 verticaldeflector(A.2.4) 

 
Sketch 3 - Misuse devices and principal dimensions 

 

From the previous sketches and tables we can observe that the installation dimensions are 

strictly stipulated and should be thoroughly respected. Respecting or of these rules directly 

affects escalators safety even in the period of installation and provides the users safety during 

exploitation.  
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SAFETY DEVICES, ELECTRICAL PROTECTION  

In the exploitation process or in the maintenance process itself there are numerous possibilities 

for unforeseen situations such as trapping objects under the comb plates, steps sagging, chain 

breakage and similar. In order to avoid these dangerous situations which can greatly affect safety 

of the users themselves and the maintenance personnel, numerous safety devices are installed 

such as: 

 - Over speed limiter 

 - Sagging step safety switch 

 - Missing step safety switch 

 - Comb plate safety switch 

 - Handrail entry points safety switches (so called “gates”) 

 - Electrical phase protections relay 

 - Brake position safety switches 

 - Handrail and step speed difference monitoring device 

 - Machinery spaces covers safety switches 

 - Emergency stop on stations and along the length of the escalator 

 - Reverse movement safety device 

The numerous safety devices have direct role in ensuring safe use and it can be certain to say 

that they ensure the active safety of the escalators because they immediately stop the escalator 

during dangerous situations (for example, trapping fingers in the handrail entry point, removing 

machinery spaces covers, etc.). From great importance is to say that the stopping distance 

escalator makes during activation of safety devices is given in the standards. This is with reason 

to ensure smooth stopping of the escalator to avoid passengers falling due to inertial force. The 

values are given in table 1. 

 

Table1—Stopping distance 

Nominal speedv Stopping distance between 

0,50m/s 0,20mи 1,00m 

0,65m/s 0,30mи1,30m 

0,75m/s 0,40mи1,50m 

Beside previously mentioned safety devices which have active role in providing safety, there are 

also numerous devices and measures which ensure passive safety, such as: 

 - Anti climbing device 

 - Deflector 

 - Anti sliding devices 

 - Balustrade deflector 

 - Station guards and rails 

 - Guards between parallel and crisscross escalators 

These devices and measures do not have any impact on the escalator work as the active safety 

devices, but they are especially important in providing safety because they discourage misuse 

from vandal users. 
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Also, it is fairly important to mention, because escalators use electric energy there must be 

sufficient electrical protection, protective earthing and sufficient isolation resistance in order to 

avoid dangerous situations and risk of electric shock for users and maintenance personnel. 

 

PROPER USE - KEY FOR ESCALATOR SAFETY 

No matter how hard we try to provide users safety with previously described measures, we can’t 

do much if there is no culture in proper use of escalators as transportation means. The fact that 

escalators have components in direct contact with users, have high elevation and inclination, are 

inevitably possible danger to users if misused. That’s why the following recommendations 

should be respected during escalator use, and the instructions should be mounted in form of 

pictograms (Image no. 4). 

 - Upon entering the steps, you should stand on the middle and grab the handrail during 

the whole ride. 

 - Person should stand on escalator. Using the right side for standing and the left for 

walking can lead to premature and uneven wear of components. Also there is the risk of falling. 

 - Escalators are never to be used to transport shopping carts or baby trolleys. Use the 

elevator for that purpose. 

 - Always hold small children hand. Always hold animals in hands. 

 - Do not lean over the handrail. 

 - Balustrade deflector is never to be used for shoes cleaning. 

 - After finishing the ride, user has to quickly move away to ensure normal flow of 

passengers. 

Respecting the previous rules ensures maximum user 

safety. Nevertheless, misuse and vandal behaviour is 

always possible and there is no way to fully eliminate 

this kind of danger. 

Despite all, for escalator safety proper and regular 

maintenance is essential. A well trained maintenance 

personnel who has the abilities to foresee the signs of 

possible defects are essential to ensuring safety. For 

example, well trained technician can recognize that 

overheating of the handrail can be a sign for extreme 

tightening and possible breakage. Also, regular cleaning 

of comb plates gaps provides theirs ability for free 

movement during trapping of objects under the combs. 

Oil leaks cleaning stops leakage under the escalator 

construction and contamination of other parts of the 

objects. Regular control and inspection of all safety 

devices and switches is also from great importance in 

ensuring safety. 

 From all of the above, we can conclude that 

proper use along with proper and regular maintenance 

ensures safe use of escalators as well for the maintenance 

personnel. 

 

  

Image 4 - Pictograms that should 

be placed on escalator entry point 
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IMPROPER MAINTENANCE AND MISUSE POSSIBILITY EXAMPLES 

Despite all of the safety measures and proper installation, the fact that safety begins with all of 

us (users and technicians) is inevitable. Here follows some examples for improper maintenance 

practices and misuse possibilities.  

  

Disabled cover switch - Can lead to injuries 

of maintenance personell 

Handrail damage - Can lead to injuries and 

cuts 

  

Water in the bottom machinery space - Can 

lead to short circuiting and corrosion 

Balustrade deflector improper use damage - 

Can lead to trapping between balustrade and 

steps 

  

Step damage - Can lead to trapping Anti-climbing device missing - Can lead to 

climbing from the outer side of balustrade 

The previous examples are just small portion of potentially hazardous situations that can emerge 

from escalator use. Also, there are many other hazards on the escalators such as broken comb 
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teeth, missing deflectors etc. From all previously said we can conclude that in order to have safe 

experience in the use of escalators, we must pay particular attention to regular and proper 

maintenance, replacement of worn and damaged components, and proper education of users in 

order to ensure their safety.  

 

CONCLUSION 

Escalators are machines that are seriously underrated regarding their importance in the everyday 

life. This is to be said for their use and also their maintenance. Regarding all being said in the 

previous text it is important of thinking in direction of improving users and maintenance 

personnel safety. That’s why it is necessary to take appropriate measures which should be firstly 

in education manner. According to that being said, it is necessary to provide continuous 

education and training of architects and engineers in order for them to be capable of selecting the 

proper installation for their object. Also it is necessary to provide continuous education to 

installation personnel and technicians who can spot possible defects in a timely manner, long 

before it can be a threat and in such way they will ensure maximum safety. In the end, 

continuous education of users is needed through campaigns and awareness events for proper use 

of escalators. Also, making of appropriate user manuals which can be easily read and intuitive is 

essential to keep the user attention before entering the escalator. All of these proposed activities 

should bring us to the safer future in the use of escalators. 

 

LITERATURE 

[1] EN 115-1:2017: Safety of escalators and moving walks - Part 1: Construction and 

installation; 

[2] EN 115-2:2012: Safety of escalators and moving walks - Part 2: Rules for the improvement 

of safety of existing escalators and moving walks; 

[3] Escalators and moving walks safety - European Recommendationsfor Safety Improvements 

of Escalators and Moving Walks in Operation: ELA, 2018; 

[4] Rulebook on use of lifts and conveyors (Off. Gazette of theRM No. 26/09); 

[5] Rulebook on machinery safety (Off. Gazette of the RM No. 23/07). 

 

BIOGRAPHY  

Goran Nikolovski is born in 1985 in Skopje. He graduates in 2009 at the Faculty of mechanical 

engineering in Skopje in the field of mechanical constructions and motor vehicles. Currently is 

postgraduate student at the Faculty of technical sciences in Bitola in the field of mechanical 

constructions. Since 2009 is working in TCI EuroCert, at the beginning as machinery inspector 

and later on as quality manager and technical manager. Currently holds the position General 

Manager in TCI EuroCert. During the ten year work experience is included in numerous 

inspections of lifts, escalators, cranes, cableways and mining equipment. In 2017 has active 

presentation on the characteristic cases of pressure equipment inspection at the 14
th

 Croatian 

pressure equipment conference. He is active member of the Technical Committee TK6 at the 

Institute of standardization of the RNM. 

 



Published by: 

Македонско здружение за лифтови 

Macedonian Lift Association 

 

 

 

Членови / Members 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Daka Lift Trejd 


	Zbornik korica.pdf
	Zbornik (003).pdf

