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 75 years of system application and development of „Ex Protection” in the Republic of
Croatia,

 1949.y. S-Commision was founded (Test laboratory), later Ex-Agency, and today Ministry of
the Interior, Civil Protection Directorate, Sector for explosive atmospheres,

 1962.y. first technical regulations published in „Ex” area for mining, and 1963.y. for overhead
industry,

 1982.y. founded IEC technical subcommittee IEC/SC 31J, led by Prof. PhD Nenad
Marinović,

 1998.y. beginning of technical supervision of plants and publishing Technical results /
Ex-Documents,

 1999.y. beginning of technical supervision of installation, maintenance and repair activities,

 2013.y. complete assumption of EU legal regulations through directives.

HISTORICAL DEVELOPMENT OF "Ex” PROTECTION IN THE REPUBLIC OF CROATIA
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Sector for explosive atmospheres carries out preventive activities on preventing
explosions in industral plants with areas at risk of explosive atmosphere (due to the
presence of flammable gases, vapours, mists and dust).

Carrying out technical supervision of plants and activities, equipment testing in laboratory
(when necessary) and personnel education reduce explosion risk, accident hazard and
catastrophes hazard in industrial plants, in order to enhance safety and protection of
people, material goods and environment.

PREVENTIVE ACTIVITIES OF MINISTRY OF THE INTERIOR, CIVIL PROTECTION 
DIRECTORATE, SECTOR FOR EXPLOSIVE ATMOSPHERES AIMING TO REDUCE THE 

RISK OF EXPLOSION IN INDUSTRIAL PLANTS
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LEGAL REGULATIONS IN THE FIELD OF "Ex” PROTECTION

UNISDR - UN Office for Disaster Risk Reduction
UNECE – UN Economic Commission for Europe

SEVESO III–European  parliament and Council Directive 2012/18/EU of 04 july 2021

LAW ON CIVIL PROTECTION SYSTEM (OG 82/15, OG 118/2018, OG 31/2020, OG 20/2021)

Regulations on the control of major-accident hazards involving dangerous substances
(OG 44/14, 45/17)

Regulations establish rules for preventing major accidents in industrial plants. Their purpose is to 
limit negative consequences for human health and the environment.
Major accidents can have consequences that cross national borders. The environmental and 
economic costs of the accident are borne not only by the operator of the affected facility, but also 
by member states.
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LEGAL REGULATIONS IN THE FIELD OF "Ex” PROTECTION
Legal regulations in the field of equipment production and certification

ACT ON TECHNICAL REQUIREMENTS FOR PRODUCTS AND 
ON CONFORMITY ASSESSMENT (OG 80/13; OG 14/14; 126/21)

REGULATIONS ON EQUIPMENT AND PROTECTIVE SYSTEMS 
INTENDED FOR USE IN POTENTIALLY EXPLOSIVE 

ATMOSPHERES (OG 33/16)

EUROPEAN DIRECTIVE 2014/34/EU   
Maximum requirements on the equipment manufacturers
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(OG 71/14, 118/14, 154/14, 94/18, 96/18) 

Regulations on Minimum Safety Requirements and Workers’ Health 
Protection and Technical Supervision of Plants, Equipment, 

Installations and Apparatus in Hazardous Areas (OG 39/06 i 106/07)

EUROPEAN DIRECTIVE 1999/92/EC   
Minimum requirements for the plant user

SECTOR FOR EXPLOSIVE ATMOSPHERESCIVIL PROTECTION DIRECTORATE

LEGAL REGULATIONS IN THE FIELD OF "Ex” PROTECTION
Legal regulations in the field of Occupational Safety

OCCUPATIONAL HEALTH AND SAFETY ACT
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MAX.
REQUIREMENTS

FOR PRODUCERS

FREE 
MARKET

PRODUCTION STANDARDS
IEC; ISO; EN; HRN

REGULATIONS ON EQUIPMENT 
AND PROTECTIVE SYSTEMS OG 33/16

DIRECTIVE 2014/34/EU  „ATEX 114”

REGULATIONS ON MINIMUM SAFETY 
REQUIREMENTS OG 39/06; 106/07

DIRECTIVE 1999/92/EC „ ATEX 153”

USER STANDARDS
IEC; ISO; EN; HRN

COMPLETENESS OF „Ex” PROTECTION

MIN. REQUIREMENTS
FOR USERS

SAFETY OF THE 
ENVIRONM.

AND 
PEOPLE
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PREVENTIC ACTIONS OF MINISTRY OF THE INTERIOR, CIVIL PROTECTION 
DIRECTORATE, SECTOR FOR EXPLOSIVE ATMOSPHERES TO REDUCE EXPLOSION 

RISK IN INDUSTRIAL FACILITIES

SAFETY OF 
PLANTS, 

PEOPLE AND 
THE 

ENVIRONMENT

TECHNICAL
SUPERVISION

OF PLANTS

TECHNICAL 
SUPERVISION 
OF ACTIVITIES

EDUCATION OF 
WORKERS

CERTIFIED Ex 
EQUIPMENT
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TECHNICAL SUPERVISION OF PLANTS

SECTOR FOR EXPLOSIVE ATMOSPHERESCIVIL PROTECTION DIRECTORATE

Technical supervision of the plant is carried out on the basis of: valid regulations and standards, as
built technical documentation and supervision of the plant, when the actual condition of "Ex" equipment 
and installations is determined with the help of tools and measuring equipment (example of gas
engines…).

The following are checked: hazardous areas classification, execution, selection and correctness of the 
installation of "Ex" equipment and installations and the maintenance of the plant.

Ex Document contains following chapters: 
Area classification (TN-KL)

Electrical power equipment and installations (TN-URE/EIE)
Electrical instrumentation equipment and installations (TN-URI/EII)

Non-electrical equipment and installations(TN-NEU)

During technical supervision of the plant Minutes of meeting and Ex-Document are made.

Ex-Document lasts 3 years.
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TECHNICAL SUPERVISION OF PLANTS

SECTOR FOR EXPLOSIVE ATMOSPHERESCIVIL PROTECTION DIRECTORATE

- positive Ex-document with all necessary chapters,

- Minutes of meeting,

- Hazardous area classification report / elaboration, 

- electrical installation project (implementation or as built project), 

minimum electrical installation scheme as built

- records of authorized companies on performed maintenance,

- records of authorized companies on the testing of el. installations,

- instructions for use, declarations of conformity for installed 

equipment, etc.

Documentation stored in „Ex filing folder” of the plant
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TECHNICAL SUPERVISION OF PLANTS
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During the Technical supervision of the documentation, the documentation is checked 
and evaluated, prior to the construction / building permit, on the basis of which the 
facility will be built in which an explosive atmosphere may appear.

The result of the technical supervision of the documentation is 
an "Expert opinion" on technological projects: electrical and 
mechanical projects, hazardous area classification report / 
elaboration, etc.

TECHNICAL SUPERVISION OF PLANT DOCUMENTATION
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TECHNICAL SUPERVISION OF INSTALLATION, 
MAINTENANCE AND REPAIR ACTIVITIES

Technical supervision report of the activity:
Erection/testing of electrical installations - 

installation (TN-IN)
Plant maintenance (TN-ODA/ODP)

Equipment repair (TN-PO)

During the Technical Supervision of the activities of natural and legal persons
that carry out installation, maintenance and repair activities in facilities in which
there are areas at risk of explosive atmosphers, the following is checked:
 documentation provided by the user (Ex-Manual, etc.),
 education and knowledge of authorized persons,
 equipment with adequate tools and measuring devices,
 company’s Quality system, etc.

TS reports for activities are published in the register on the website of the MUP, and are valid for 3 years.
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TECHNICAL SUPERVISION ACTIVITIES
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TECHNICAL SUPERVISION ACTIVITIES
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TECHNICAL SUPERVISION OF PERIODIC MAINTENANCE ACTIVITIES

Plant maintenance is the responsibility of the plant owner (user), and can be 
carried out in two ways:
 the user maintains his own plant, has TN-ODP
 the facility is maintained by a service company (external) that has TN-ODA.

When maintenance is carried out by an authorized company that has TN-ODA, 
the user must:
 create an "abbreviated" Ex-Manual for maintaining his own plant,
  to contract work with an external authorized company that has TN-ODA,
  implement the maintenance system together with an external authorized 

company,
  store all the necessary documentation and records in the "Ex filling folder",
  to appoint his responsible person for the implementation of Ex-

maintenance of the plant.
Maintenance of non-electrical equipment is carried out according to the 
manufacturer's instructions and common industry standards.
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TECHNICAL SUPERVISION OF MAINTENANCE ACTIVITIES

Od strane ovlaštene tvrtke pregled je proveo i ovjerio (ime, prezime i potpis):

Početni detaljni pregled obavio:      .______________________  ;            Ovjerio (odgovorna osoba):._________________________

Vizualni pregled obavio:      .______________________  ;            Ovjerio (odgovorna osoba):._________________________

Kontrolni pregled obavio:     .______________________  ;            Ovjerio (odgovorna osoba):._________________________

Detaljni pregled obavio:     .______________________  ;            Ovjerio (odgovorna osoba):._________________________

Prilikom periodičkih pregleda održavanja protueksplouijski zaštičenih uređaja i instalacija provjereni su svi zahtjevi navedeni u normi HRN EN 60079-17.

U prilogu ovog zapisa nalaze se certifikati, izjave o sukladnosti, izjave popravljača, popis promjena i popravaka na postrojenju, grafički prilozi i dr.
U rubriku „Napomene” unose se primjedbe i nedostaci zamječeni prilokom vizualnih, kontrolnih i detaljnih periodičkih pregleda.

Naziv postrojenja (tehnološke cjeline): 

Datum zadnjeg detaljnog pregleda:

Red
. br.

Naziv 
uređaja

Nazivni 
podaci

Tip 
uređaja

Br. 
kom.

Proizvodni
serijski br. /

tehnološka oznaka/
izjava popravljača

OZNAKA 
Ex ZAŠTITE

PROVEDENI PREGLEDI OD 
ZADNJEG DETALJNOG PREGLEDA

Vrsta zaštite Broj certifikata /
izjava o 

sukladnosti

Vizualni 
(datum)

Kontrolni 
(datum)

Detaljni 
(datum) Napomene
3 god.

1 2 3 4 5 6 7 8 9 10 11 12
1. (1), (2)

2. (3)
3.
4.

Napomene: (1)-
(2)-
(3)-

Form for keeping inspection records during preventive periodic maintenance
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TECHNICAL SUPERVISION OF INSTALLATION ACTIVITIES

R.
br.

Oznaka 
strujnog 

kruga 

Zaštitni uređaj
td
[s]

Z(L–PE)
[Ω]

Izem
[A]

Z(L–N)
[Ω]

Ik1min
[A]

Ikmin 
≥3Ia/2
DA/NE

Tip Ia [A]
Magnetski 
prekidač

Rastalni 
osigurač

1.

Značenje oznaka:
Z(L–PE) – zemljospojna impedancija petlje [Ω] Ikmin – manja struja od Izem ili Ik1min [A]

Z(L–N) – impedancija petlje prema nultom vodiču [Ω] td – najveće dozvoljeno vrijeme isključenja [s]

Izem – minimalna struja zemljospoja (L-PE) [A] Ia – struja djelovanja zaštitnog uređaja kod td [A]

Ik1min– minimalna struja jednopolnog kratkog spoj (L-N) [A]

Sustav: 50V < Uf ≤ 120V 120V < Uf ≤ 230V 230V < Uf ≤ 400V Uf > 400V
a.c. d.c. a.c. d.c. a.c. d.c. a.c. d.c.

TN 0,8 s 1s 0,4 s 1 s 0,2 s 0,4 s 0,1 s 0,1 s
*TT 0,3 s 0,4s 0,2 s 0,4 s 0,07 s 0,2 s 0,04 s 0,1 s

Napomen
a

Tablica vrijedi za krugove nazivne struje do 32A u zoni opasnosti 2. Za krugove nazivne struje > 32A u zoni 2 struje 
kvara moraju biti prekinute unutar 5s (za TN), odnosno unutar 1s (za TT).
* za TT sustav, ako je provedeno vanjsko izjednačenje potencijala, zahtijevano vrijeme prorade je isto kao i za TN sustav.
U zoni opasnosti 1 najveće dozvoljeno vrijeme isključenja, za sve slučajeve, je 0,1s.

Fault Loop Impedance Test Form
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TECHNICAL SUPERVISION OF REPAIR ACTIVITIES

Equipment Repair

- Standard HRN EN IEC 60079-19
- Authorized repairer workshops
- Marking of repaired equipment
- Repair documentation/records
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TECHNICAL SUPERVISION AND LABORATORY TESTS

SECTOR FOR EXPLOSIVE ATMOSPHERESCIVIL PROTECTION DIRECTORATE 21

When there is a need, as part of (during) the technical supervision of plant or
after work performed by authorized companies for repair, we also use our
acreditated laboratory to perform specific testings of equipment.

This is done to demonstrate compliance with the applicable requirements of 
directive and relevant standards, in cases where there is reasonable doubt 
about safety of "Ex" equipment.

This can be e.g.:

 confirm compliance of something that was determined during technical
supervision of the plant (e.g. cable glands in combination with specific cable
used, or parts/components in assemblies),

 confirm compliance of equipment IP rating, which was assessed as very 
questionable during the inspection,



TECHNICAL SUPERVISION AND LABORATORY TESTS
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 to confirm the quality of performed repair work (or reclamation) on type of
protection flameproof "Ex d", e.g.:
• flameprof joints on edge of limit values or for IIC (Test for non-

transmission of an internal ignition),
• after structural repair of enclosure (Overpressure test), and etc.,

 to confirm the quality of performed repair work for type protection increased 
safety "Ex e", e.g.:
• the stator winding after rewinding in repair workshop in case where

there are insuficient or incomplete data/documentation about "original"
winding,

• IP protection rating after repair of enclosure, and etc.
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 The activities of installation, maintenance and repair of "Ex" equipment may 
be carried out by authorized experienced, educated, COMPETENT 
personnel who know very well different types of explosion protection, 
installation practices, appropriate regulations and standards and general 
principles of hazardous area classification

 The competence of authorized personnel must correspond to the type of 
work they perform

 Authorized personnel must be included in an appropriate training program 
and periodic updating of knowledge

 Two levels of "Ex" training:
 Responsible persons (and deputies), renewal max. every 3 years.
 Independent executors, renewal max. every 5 years.

EDUCATION OF EMPLOYEES PERFORMING THE ACTIVITIES OF TN-IN, 
TN-ODA/ODP AND TN-PO

23
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PLANT SAFETY BY PREVENTION AND REDUCTION OF THE 
RISK OF EXPLOSION AND INDUSTRIAL DISASTERS

TECHNICAL SUPERVISION AND LABORATORY TESTS
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THANK YOU FOR
YOUR ATTENTION!

mruzic3@mup.hr

vdjakovic4@mup.hr

mailto:mruzic3@mup.hr
mailto:vdjakovic4@mup.hr
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