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Periodical Training of Linemen is a Guarantee
for Competent and Safe Live Working
V. Lovrenčić, C&G d.o.o., Ljubljana, Slovenia and Z. Miletić, HEP NOC, Velika, Croatia

Abstract–Legal foundations for training electricians for live
work (LW) differ amongst individual countries. In some places, it
is included in education and in others, it is part of the health and
safety at work. Some countries regulate it on the level of national
agencies and others on the company level. Basic training includes
theoretical and practical training in specialised educational
centres and polygons with the technical equipment for carrying
out the practical programme of LW. Professional literature and
manuals talk about the recommended extent of individual initial
LW programmes for different voltage levels (HV, MV, LV) and
periodical training for the competency sustenance. This paper
describes the concepts of training for LW on LV in Slovenia and
Croatia, where the legal foundations differ but the training
programmes are similar because the training manuals for LW on
LV are practically identical and both countries carry out the
basic training on the polygon HEP NOC.
Index Terms-- basic training, live working, periodical training.

I. INTRODUCTION

L

EGAL foundations for the training of lineman in the
electrical utilities and industry for live working (LW)
differs amongst individual countries. In some places, it is
included in the official education system, and in others, it is
part of the health and safety at work. Some countries regulate
it on the level of national agencies and others on the company
levels. Basic training in most cases includes theoretical and
practical training in specialised educational and training
centres with technical equipment that is necessary for carrying
out the practical programme of live working. Professional
literature and manuals talk about the recommended extent of
individual initial LW programmes and periodical training for
the competency sustenance. We will shortly describe different
approaches to LW on LV in individual European countries and
show the differences in concepts and approaches in regards to
the content and technical support of the performed training.
We describe in detail the concepts of training for LW on LV
in Slovenia and Croatia, where the legal foundations differ but
the training programmes are very similar. Both countries have
practically identical training manuals for LW on LV carry out
the basic training on the training centre HEP NOC. We will
present the statistical analysis of the past basic training in
Slovenian and Croatian electrical utilities and industry, the
analysis of concluded trainings and the active authorisations of
supervisors, coordinators and linemen for LW on LV. The
positive Slovenian experience with a periodical two-year
training cycles is a guarantee for competent and safe live work
in all working environments. The short survey was carried out
in January 2014 amongst the LWA committee members and
presents questions and interesting answers which are variable
from country to country.

II. REGULATIONS ON LW TRAINING
In European countries, where live work (LW) has been
carried out on various voltage levels (HV, MV, LV) for years,
LW training conditions have been regulated in different ways.
There are also differences in regards to voltage levels. In some
countries, governmentally verified institutions and/or private
companies carry out LW training, while other countries have a
combination of both, t.i. the government controls HV and MV
training, while LV training is left up to the market.
Neighbouring countries, Slovenia and Croatia, also have
different approaches to LW training on LV and MV (no
experiences with HV so far). In Croatia, the Ministry of
science, education and sports (MZOŠ) controls this field,
while in Slovenia, it is left up to a private initiative (e.g. LW
Consortium, C&G).
In Croatia, workers are trained for LW in accordance with
legal educational frameworks and programmes, verified by
MZOŠ, while in Slovenia it is part of health and safety at
work. In both countries, obligations and duties of employers
are the same and workers have to be trained for safe work
before they start to work, which also applies to LW and is
written in legal acts [1]-[2].
Let us mention some important legal obligations of
employers for training workers that carry out LW at the
workplace (requirements of Croatia's Safety at Work Act
(ZZR) and Slovenia's Health and Safety at Work Act
(ZVZD-1)) [1]-[2].
Employers have to inform workers about all facts and
circumstances that influence or could influence their safety
and health while carrying out assignments and train them for
safe work before they start working. Employers cannot allow
workers to carry out independent work before they are trained.
Employers are required to train the workers for safe work
and give them the information and instructions that are
relevant for their work position and duties:
 before they start to work,
 when working procedures change,
 when new working equipment is implemented or changed,
 when new technologies are implemented,
 when the worker is trained for a new working assignment.
The training has to be carried out if workers are exposed to
new or changed dangers or possible injuries and, if necessary,
it has to be periodically renewed (ZVZD-1 sets this period at
no longer than two years). The evaluation of practical
qualification is carried out at the workplace.
The worker, his or her direct superior, and the expert for
safe work in charge of the training prepare and sign the record
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with the evaluation of the practical qualification of the worker
for safe work at a particular work position.
Employers can determine that periodical renewal of
knowledge in safety at work is necessary for workers that
work in positions with special work requirements or where
work accidents occur often. Employers are required to train
workers during working hours and at their own expense.
Excellent business cooperation between companies HEP
NOC and C&G determined the joint expert training activities
of Slovenia and Croatia. Transmission of knowledge though
C&G to Slovenia with the inclusion of Croatian and Slovenian
LW experts enables exchange of experiences with
implementing and carrying out LW in real life.
The cooperation centre of Slovenia and Croatia is the
training ground HEP NOC with various technical equipment
and competent instructors, qualified according to the French
technology for LW on LV and MV. This unique connection
point (HEP NOC) enables standardized procedures for LW
training for both countries and insures an identical level of
basic training.
The differences between Slovenia and Croatia are the
following:
different
training systematization (legal
requirements), different responsibilities of training institutions,
different approaches (Croatia carried out the first training in
utility companies (HEP, ODS) and Slovenia in industrial
companies (NEK)) and especially the differences in
maintaining competences with periodical qualification
renewals and possible examinations of authorisations for LW
(the possibility of extending or terminating its validity).
A. Basic Training for LW Technology in Slovenia
LW training in Slovenia started in 2005, when C&G d.o.o.
Ljubljana and HEP NOC started their cooperation talks. In
June 2006, experts from Slovenia (along with labour and
energy inspectors from Slovenia) visited the training ground
HEP NOC and determined it is appropriate for professional
lessons.
At the end of 2006, C&G and HEP NOC signed a
cooperation agreement for theoretical and practical training for
LW on LV.
Based on this agreement, C&G got access to the
knowledge, defined in the system manuals [9]-[14] and
training programmes. The cooperation between C&G and
HEP NOC started with the training for LW on LV based on
three programmes for LW on LV, t.i. for overhead networks,
cable networks and low voltage installations.
Qualified instructors from HEP NOC carried out the
theoretical and practical training on the testing ground and
showed how to use personal protective equipment, instruments
and tools, and tested the knowledge on safe work with a
written examination.
In Slovenian utility companies and industry the training
programme was carried out in four steps (see Table I):
 One-day preparative part with the introduction of legal
requirements (ZVZD-1, regulations and system manuals) for
coordinators and linemen for LW on LV (in Slovenia, C&G).

 Ten-day practical training for workers that carry out LW on LV
(in Croatia at the training ground HEP NOC).
 Three-day training for managers or coordinators with an in-depth
description of requirements of the LW system on LV (in Croatia
at the training ground HEP NOC).
 One-day practical equipment training at the base utility company
(on the networks or terminals owned by the employer in Slovenia,
C&G and HEP NOC).
TABLE I
TRAINING PROGRAMME OF SLOVENIAN ELECTRICIANS FOR LW ON LV

The first generation of electrical workers in Slovenia was
qualified in 2008. Considering this was the first training for
LW in Slovenia, the Slovenian labour inspection was included
in the programme preparation and verification and was
informed about all activities. The labour inspection was
especially helpful with the interpretation of legal frameworks
and fulfilment of all requirements to establish the LW
educational system. The inspectors helped during the early
stages of LW implementation in Slovenia by giving necessary
and fast explanations regarding unsolved questions from the
training company and the participating companies.
The first Slovenian company that gave its workers the
licence for LW on LV was Nuclear Power Plant Krško (NEK)
at the beginning of 2009.
At the end of a successful training, C&G issues the final
certificate to electrical workers, which is the basis for the
employer to issue the licence for a specific range of LW to
electrical workers.
Slovenian LW implementation experience is specific,
because LW on LV was first implemented in the industry and
later in utility companies. In the rest of the world, including
Croatia, implementation of LW started in utility companies
and later in the industry.
Linemen in Slovenian utility companies received the first
licences for LW on LV in fall of 2011. They were equipped
with protective equipment and tools for LW and all
requirements for carrying out LW on LV were met, therefore
they could begin working.
Slovenian utility companies implemented an integrated
management system, t.i. Quality Control System ISO 9001,
and Health and Safety at Work Management System BS
OHSAS 18001.
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LW on LV can be carried out, managed and supervised
only by qualified workers, which were given a certificate with
corresponding authorisations for LW on LV based on their
prior formal education, work experiences, passed theoretical
and practical examination in health and safety at work,
suitable training for LW on LV, gear knowledge as well as
health and other necessary qualifications.
In 2013, the training for LW on MV (cleaning) was also
carried out in three Slovenian utility companies. Successful
implementation of LW on LV and LW on MV (cleaning) will
be a great foundation for implementing LW on MV (medium
voltage) with the combined method, which is in the regards to
technology, organization, material and human resources a
much more difficult task.
See the statistics on training Slovenian experts in Table II.
TABLE II
SLOVENIAN STATISTICS ON LW TRAINING ON LV

Legend: L/C – Linemen/Coordinators

Professional education and training of electricity workers
is carried out in accordance with Slovenian legislation. The
main difference between the two is that formal education is
permanent and proven with a diploma, while the training
certificate is not valid permanently and regulations require
periodical knowledge examination (i.e. every two years for
health and safety at work and fire safety and every five years
for managing energetic installations).
The legislation that regulates professional education is
very complex and is under the jurisdiction of several
Slovenian ministries. Considering that regular education
produces educated professional electricians (several
educational levels from IV. do VII.) and that National
Vocational Qualifications are not accepted in Slovenia,
lessons in LW on LV could only fall under the health and
safety at work regulations.
The legal basis for implementing LW on LV in the
Slovenian electro-energetic environment or in TSO, utility
(DSO), power plants, industrial and other companies (i.e.
linemen) and institutions (i.e. hospitals) is defined in the
following regulations:
 Health and Safety at Work Act (Zakon o varnosti in
zdravju pri delu ZVZD-1) [2],
 Rules on industrial safety concerning electric current
hazards (Pravilnik o varstvu pri delu pred nevarnostjo
električnega toka – PVDNET) [4].
As a recommendation, Slovenia also uses SIST EN 501101:2007 Operation of electrical installations [6].
ZVZD-1 determines the general framework for promoting
and insuring health and safety at work.
Working on power plants, electrical installations,
electronic devices or equipment under voltage (LW) is

allowed under certain circumstances, which must be defined,
argumented and described in detail in internal regulations.
Slovenian utility companies have a number of internal
regulations: safety rules for working on electrical
installations, safety rules for installation works in buildings
and first aid in the electricity industry. Safety rules contain
detailed regulations for safe LW, but for the implementation
of LW to be successful and harmonized with legal
requirements, these rules are supplemented with system
manuals (Fig. 1), which define and describe LW on LV in
detail:
 General conditions for implementing live working on low
voltage for utility companies (Splošni pogoji za izvajanje
del pod napetostjo na nizki napetosti za distribucijo)
(SPID-NN), Manual, C&G d.o.o. Ljubljana, March 2011,
[12],
 Conditions for implementing live working – Working
procedures on low voltage for utility companies (Pogoji
izvajanja del pod napetostjo – delovni postopki na nizki
napetosti za distribucijo) (PID-NN), Manual, C&G d.o.o.
Ljubljana, March 2011 [13],
 Technical description of tools for live working on low
voltage for utility companies (Tehnični opis opreme in
orodja za delo pod napetostjo na nizki napetosti za
distribucijo) (TOOO-NN), Manual, C&G d.o.o. Ljubljana,
March 2011 [14].

Fig. 1. C&G's system manuals for LW on LV for utility companies (Source:
C&G) [12], [13], [14]

Fig. 2. C&G's System manuals for LW on LV for the industry (Source: C&G)
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Fig. 2 shows the system manuals of the LW consortium
(Association of Slovenian companies for implementing LW),
which are different from the manuals for utility companies in
the segment of working on overhead lines. The first Slovenian
manual was issued in 2007 and the second was complemented
and harmonized with the translated Standard SIST EN 501101:2007 in 2011.
B. Basic Training for LW Technology in Croatia
Education and qualification of workers at the beginning of
the project for implementing LW technology in Croatia was
the focal point of many academic discussions with completely
opposing opinions.
The first stage was completely dedicated to the technical
justification of an educational and training centre as the basis
of the new technology. By accepting that technical conditions
are necessary for solving the responsibility issue for
consequences of safety at work, the door for the educational
centre was opened.
In the second stage of the project, educational programmes
and concrete solutions for safety at work were examined. A
few years later, the new educational centre serves as the link
between new technology and market demand. Educational
programmes define how to acquire basic knowledge in LW
technologies, t.i. theoretical knowledge with exercises in study
rooms and practical exercises at the training ground HEP
NOC.
The third stage, t.i. maintaining competency, HEP NOC
considers as one of the bigger challenges. This stage must find
solutions for efficient and systematic knowledge renewal for
companies that invest in staff education. Employers and
employees must change their views and not see education as a
cost but as an investment in the future.
HEP – Educational and training centre in Velika, Croatia
(hereinafter HEP NOC), was founded on December 2nd 2004.
The founder of HEP NOC is Hrvatska elektroprivreda d. d.
from Zagreb. After founding HEP NOC, six educational
programmes for LW on LV and MV were sent to the Ministry
for approval.
Before verifying the educational programmes in HEP
NOC, the Ministry sent an expert committee to examine
material and technical conditions in HEP NOC and personnel
that will carry out these programmes. If all conditions are
confirmed in practice, the Ministry issues a Decree that
verifies the educational programmes and allows their
implementation.
HEP NOC successfully verified all six educational
programmes and started educating linemen according to these
programmes in 2005. At the same time, it also started
educating the coordinators (informative courses).
Due to a change in educational legislation in 2010, the
Adult Education Act was passed and the government founded
an Agency for educating adults to stimulate life-long adult
education. Because of legislative changes, all educational
programmes had to be re-verified and the verification method
of the educational programmes changed. Nowadays, the
educational programmes first have to be harmonized with the

requirements of the Agency for education of adults and
afterwards the Ministry verifies them. The local administration
committee nowadays inspects material and technical
conditions and reports the findings to the Ministry.
Table III shows an example of an educational programme
with the structure of lessons. As can be seen from the table,
exercises in HEP NOC and at the workplace correspond with
the defined programme hours.
Practical exercises with an analysis afterwards are the most
common educational methods among adults, where the
students have to show and explain work procedures. The
knowledge acquisition level with this method is the highest.
TABLE III
EDUCATIONAL PROGRAMME FOR LW ON LV OVERHEAD NETWORKS

Legend: L – lessons; JC – joint consultations (analysis); IC – individual
consultations; EX – exercises in the study room and at the training ground
HEP NOC; PE – practical exercises at the workplace

Table IV shows the number of workers that attended the
training for LW in HEP NOC. As can be seen, there is a big
difference between the percentage of workers that attended
and finished the training in HEP (Croatia) and other training
participants. We believe the reason for this is that some
principles are harder to put into practice in HEP NOC, because
of a resistance to changes and fear of new technologies. For
HEP NOC as an educational centre it is very important to
expand its market, so it can compare different systems of work
in different companies and countries (Slovenia, Bosnia and
Herzegovina).
TABLE IV
THE STATISTICS ON QUALIFICATIONS FOR LW IN HEP NOC VELIKA

Legend: A/F – Attended/Finished
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III. MAINTAINING COMPETENCES – PERIODICAL LW TRAINING
Periodical training in comparison to spontaneous training
is focused on the fulfilment of certain educational goals. To
implement periodical training it is very important to
understand the needs of employers and what motivates the
training participants to exchange their gained experiences and
critically analyse examples from their work and conduct. It is
also no less important to introduce to the participants the
development of technology and future prospects.
Countries with many years' of experience (i.e. France and
Italy) clearly define the requirements for maintaining the
competency of workers that carry out LW (workers,
supervisors, instructors) in regards to the extent of work
(number of work orders), the frequency of periodical training
(i.e. every year, two years, four years), and depending on the
voltage level (HV, MV, LV).
The International Social Security Association (ISSA), an
international organization for social and safety a matters,
issued several manuals for LW, in which it recommends a
necessary inspection of licences based on a necessary
periodical LW knowledge renewal [7].
The HEP NOC [9]-[11] and C&G [12]-[14] manuals
clearly define the need to maintain competency of workers by
fulfilling two inevitable conditions:
 continuous work on electrical installations and necessary
competency renewal after a longer break from work,
 periodical training for LW.
A. Periodical LW Training in Slovenia
Due to a clear requirement of Article 38 of ZVZD-1,
Slovenian employers must periodically (every two years)
examine theoretical and practical qualifications of workers for
safe work in all working positions that were evaluated as
positions with a higher possibility of accidents or where
accident occur more often, which also includes work on
electrical installations.
C&G therefore carried out a theoretical and practical
knowledge renewal with a written examination for all
Slovenian workers that have been qualified (see table II) for
LW on LV since 2009. All workers who obtained their basic
training licence within two years ago must renew their
knowledge and pass a written examination. C&G and HEP
NOC offer two basic periodical trainings in the presence of a
HEP NOC instructor and a C&G expert:
 at the workplace in Slovenia (lectures and carrying out a
real work order);
 at the training ground in HEP NOC (theoretical and
practical training – knowledge renewal).
An especially complex three-day periodical training
programme for LW on LV was carried out in NEK for the
workers of NEK and ELMONT (the first in 2011 and the
second in 2013).
In Slovenia until now three workers lost their licence; two
did not renew their qualifications (the company stopped
executing LW) and one changed employment (see table II).
Not only the workers, but also the coordinators who have the

LW licence, take part in the periodical training and must pass
a written examination.
B. Periodical LW Training in Croatia
The Safety at Work Act (ZZR) does not mention any timeframes for training workers at the workplace but Article 28 of
ZZR states that employers must carry out the training, if
workers are exposed to new or changed dangers or possible
injuries and, if necessary, it has to be periodically renewed.
Employers must also keep a record of workers that are
trained for safe work. Articles 6 and 7 of the Ordinance on
records, documents, reports and oversight book for health and
safety at work (Pravilnik o evidenciji, ispravama, izvještajima
i knjizi nadzora iz područja zaštite na radu, NN, no. 52/84)
determine the record keeping. This data must also be recorded
in the EK-1 Confirmation form.
Previously mentioned Ordinance and Confirmation form
show that employers must keep a record of test results from
the safe work training (including the practical qualification
evaluation) and all documents of these evaluations (written
test, etc.). According to the Confirmation form EK-1,
knowledge of workers has to be periodically tested (but only if
the employer includes this requirement in internal rules for
safety at work, if workers carry out work with special
conditions or for specific work positions where accidents
occur often). A labour inspector can carry out or be present at
the examination in instances described in Article 28
Paragraph 6 of ZZR.
Croatia still did not carry out a periodical renewal of
qualifications for LW. This behaviour and the resistance to
training is the consequence of "reduced spending" and
education was considered an unnecessary cost.
Insufficient legislation with no requirements for periodical
trainings and knowledge examination in the long run
endangers the electricians that carry out LW on LV. If we
consider that reading technical literature (manuals) after a
certain period is quite uncommon, the competencies of
workers will be questionable.
In the latest manuals, HEP NOC included a mandatory
periodical training with written examinations every two years
for HEP ODS. This requirement is a step forward in
understanding and accepting the need for periodical
knowledge renewal by employers.
The analysis of private Croatian companies that carry out
LW on LV shows that more than one hundred workers have
been qualified for LW on LV several years ago.
It is alarming that none of the employers contacted HEP
NOC regarding the need for an inspection of LW on LV in the
field t.i. on real electrical installations, the need for
counselling or the need for periodical training.
HEP NOC will contact all employers to include all
workers that carry out LW on LV in the periodical training
and in this way ensure competent and safe LW.
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IV. SURVEY
We have been studying online professional sources and
especially programmes and articles from specialized
conferences (IEEE ESMO, 1993, 1995, 1997, 2000, 2003,
2006 and 2011; ICOLIM, 1996, 1998, 2002, 2004, 2006, 2008
and 2011) about national legislation and LW training on all
voltage levels for several months.
There are hundreds of online links to studies, manuals and
papers covering LW.
Despite the numerous sources, it is impossible to find
unified information on legislation and training programmes in
individual countries.
We therefore set a goal to get answers to some questions
from our colleagues, t.i. LWA committee members.
The questions were formed for all three voltage levels (LV,
MV and HV).
This survey was carried out in January 2014 amongst the
LWA committee members from Croatia, Czech, France,
Germany, Hungary, Ireland, Italy, Poland, Portugal, Romania,
Slovenia and Spain. The survey on LW competences included
the following questions:
1. Do companies regulate LW procedures themselves?
2. Does a public commission regulate LW procedures?
3. Is periodical refresher training required by governmental
laws?
4. How long does the basic training last on average?
5. How long does the periodical refresher training last on
average and what is the training cycle frequency?
Tables V and VI show the answers to these questions in
each country.
Based on the available data on member countries and
committee members (http://www.icolim2014.org/committees),
we sent our survey to twenty addresses.
We got a reply from all member countries. As we found
out, some committee members are no longer active (wrong
addresses, different employment or even retired).
We got three replies from Germany and at a later stage a
reply from Spain (colleague from JWG-27 (LW), CIGRE).
We managed to get answers from all LWA members (and
associate member, Slovenia).
Before continuing with the analysis, we should mention
that the answers were anonymous. It is undisputable that the
survey was filled out by experts with professional knowledge
about the LW state in their environment (company, country).
It has come to our attention that we can expect to get
different answers to the same questions in future similar
researches, where several experts from the same country are
participating. Foremost, this can be expected in bigger
countries, where experts are from different or even competing
companies. The exchange of such official information is
probably insufficient. There is even the possibility that this
information is just a consequence of personal experience or
informally gathered data.
The survey has exceeded all expectations, since all LWA
members answered the questions.

We received the French answer from the national LW
committee, so we can assume that there is a body that
carefully manages and analyses all LW related accidents.
TABLE V
ANSWERS TO QUESTIONS 1, 2 AND 3
Country

Voltage
level

Private
regulation

Public
regulation

Periodical
refresher
training

Croatia

HV
MV
LV

NO
YES
YES

NO
NO
NO

NO
NO
NO

Czech

HV
MV
LV

NO
YES
YES

NO
NO
NO

YES
YES
YES

HV
MV
LV
HV
MV
LV

NO
NO
NO
YES
YES
YES

YES
YES
YES
NO
NO
NO

YES
YES
YES
YES
YES
YES

Hungary

HV
MV
LV

NO
YES
YES

YES
YES
NO

YES
YES
YES

Ireland

HV
MV
LV

YES
YES
YES

NO
NO
NO

NO
NO
NO

Italy

HV
MV
LV

YES
YES
YES

YES
YES
NO

YES
YES
YES

Poland

HV
MV
LV

YES
YES
YES

NO
NO
NO

YES
YES
YES

HV
MV
LV
HV
MV
LV

YES
YES
YES
YES
NO
YES

NO
NO
NO
NO
NO
NO

NO
NO
NO
YES
YES
YES

HV
MV
LV
HV
MV
LV

YES
YES
YES
YES
YES
YES

NO
NO
NO
NO
NO
NO

YES
YES
YES
YES
YES
YES

France

Germany

Portugal

Romania

Slovenia

Spain

The responsible parties informed us that LW is regulated
in all LWA member countries, either on a private level with
internal regulations (manuals) or on a government level.
Some LWA members do not carry out LW on all voltage
levels; Romania does not carry out LW on MV and Czech
Republic, Croatia and in Slovenia does not carry it out on HV.
In most countries the formation of LW politics is left up to
the private initiative.
France implemented a consistent control and execution of
LW politics and regulations under the central LW committee.
LW is therefore in the domain of national legislation.
Italy decided to regulate LW implementation on HV
(TERNA) and MV (ENEL Distribuzione) on a governmental
level and left LV to the market or private initiative.
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Hungary has a similar situation like Italy, with a
combination of governmental and private initiative in charge
of HV and MV, whereas LV is left to the labour market or
private initiative.
The answers about periodical training are shown in
Table V.
All LWA member countries, except Croatia, Ireland and
Portugal, include the requirement for periodical training of
LW workers in their national regulations.
Croatia, Ireland and Portugal left this decision to the
private iniciative. Table VI shows that in these countries
periodical training is included in written acts, even though the
government does not demand it.
TABLE VI
ANSWERS TO QUESTIONS 4 AND 5
Voltage
Length
Length / Frequency
Country
level
of basic training
of refresher training
HV
n/a
n/a
Croatia
MV
2-5 weeks*
2 days / 1 year
LV
2 weeks
2 days / 1 year
HV
n/a
n/a
Czech
MV
1-30 days*
4-5 days / 3 years
LV
3-4 days
1-2 days / 3 years
HV
19-39 days*
3 days / 4 years
France
MV
20 days
4 days / 4 years
LV
4 days
2-7 days / 4 years
1 day / 1 year
HV
2-5 weeks*
1 week / 3 years
Germany
2-5 days / 1 year
MV
6 days – 8 weeks*
1-3 days / 4 years
LV
1-5 days*
1-3 days / 4 years
HV
3 weeks
1 week / 2 years
Hungary
MV
4 weeks
1 week / 2 years
LV
4 weeks
1 week / 2 years
HV
4 weeks
1 week / if inactive
Ireland
MV
4 weeks
1 week / 2 years
LV
7-10 days*
2-3 days
HV
13 weeks
8 days / 5 years
Italy
MV
8 weeks
8 days / 5 years
LV
3 days
n/a
HV
4 weeks
1 week / if inactive
Poland
MV
1-4 weeks
1-2 days / if inactive
LV
3-15 days
1-2 days / if inactive
HV
3 weeks
5 days / 3-5 years
Portugal
MV
13 weeks
8 days / 3-5 years
LV
17 days
5 days / 3-5 years
HV
25-35 days*
5-10 days* / 2 years
Romania
MV
n/a
n/a
LV
10 days
2 days / 1 year
HV
n/a
n/a
Slovenia
MV
2-5 weeks*
1-2 days / 2 years
LV
2 weeks
1-2 days / 2 years
HV
1 month
2-3 days / 2 years
Spain
MV
1 month
2-3 days / 2 years
LV
1 month
2-3 days / 2 years
*Length of training depends on type of training

Data in Table VI is clear and does not require further
explanations.
The training duration and frequency are different from
country to country. To understand this data we would need
additional information on the content of individual
programmes.
Individual companies or centres that carry out the training
on the market, also have different programmes, so we should

take these data as a rough future orientation when considering
one's own environment.
V. CONCLUSION
Experiences around the world and in Europe (IEEE,
CIGRE, LWA, ISSA) recommend a periodical competency
examination after the basic training for workers that carry out
LW.
Basic LW training in Slovenia and Croatia is carried out
with practically identical manuals for LW and is based on
excellent cooperation between companies HEP NOC and
C&G. The only difference is that HEP NOC issues the
qualification licence based on the educational programme
verified by the Ministry of Science, Education and Sport and
notes it in the employment booklet, while C&G issues a
certificate of qualifications for safe work in accordance with
ZVZD-1 and does not note this in the employment booklet.
There are no legal requirements for periodical training for
safe work in Croatia and it is left up to the companies to assess
the dangers and determine the time frame in their internal
documents. Therefore, no Croatian company carried out the
training renewal so far.
HEP NOC in agreement with HEP ODS implemented the
requirement for a periodical LW training every two years in
their internal documents.
In Slovenia, periodical LW training is required by law for
all work on electrical installations (based on a risk assessment
at work). All Slovenian workers that actively implement LW
have successfully carried out the training renewal with a
written knowledge examination.
HEP NOC will promote this positive Slovenian experience
in companies outside of HEP ODS and will recommend that
employers include a necessary periodical theoretical and
practical renewal of qualifications for safe work every two
years in their internal documents.
Without the necessary periodical examination of
theoretical and practical qualifications of workers for safe LW
in a period that is not longer than two years (ISSA also
recommends a yearly examination depending on voltage
levels), employers can be liable for the loss of competencies of
workers, which inevitability increases the possibility of
accidents at work. The periodical training of workers that
carry out LW is a warranty for competent and safe live work
and employers should include this requirement in their internal
documents with a period of at least every two years.
Croatian legislation should include the requirement or
determine a necessary periodical examination of theoretical
and practical qualifications of workers for safe work every two
years. Work carried out on electrical installations by
unprofessional and incompetent workers is very dangerous
due to the presence of electrical energy in both no-voltage and
especially in LW situations.
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