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Abstract

The aim of the first part of this thesis is to translate certain parts of a technical text:
Safety in electrical engineering. The second part contains a commentary of this
translation. It focuses on the analysis of the source text, its principle problems for
translation, on description of the applied method of translation and finally on shifts
that occurred in the translation. The reformatted copy of the source text is attached.
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ANOTACE

Cilem prvni Casti této bakalaiské prace je vyhotoveni prekladu vybranych c¢asti
technického textu: Bezpecnost v elektrotechnice. Druhd ¢éast prace obsahuje
komentat ptekladu, jenZ se zaméfuje na analyzu vychoziho textu, jeho hlavni
ptrekladatelské problémy, popis pouzité metody piekladu a nakonec na posuny, k
nimz pii prekladu doSlo. K praci je piilozena graficky piizpisobena kopie

vychoziho textu.
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1 INTRODUCTION

This bachelor thesis focuses on the translation of selected parts of a technical text: Safety in
electrical engineering. This text is used by the Brno University of Technology to explain the
basics of the safety problematic to new students. Tha author is Doc. Ing. Miroslav
Steinbauer, Ph.D., who is also the guarantor of Safety in electrical engineering; and doc. Ing.
Pavel Kaldb, CSc., who cooperated with Doc. Steinbauer to create a unified students’ guide
dealing with engineering safety. Apart from the translation itself, the thesis aims to analyse
the my own original approach to the translation of technical terms as well as all the
necessary grammatical and stylistics adjustments. The translation is from Czech to English.

There are two reasons why | have decided to translate this specific text. The first, a decent
knowledge of any of all safety precautions and various principles is definitely useful not
only in engineer professional life but also in his personal life. The second reason, which is
far more important for me personally, is that this translation might prove useful to the Brno
University of Technology.

Since more than a half of the material consists of terms, the theoretical part of the thesis is
dedicated to a discussion of the technical discourse itself and the translation of the technical
terminology presented in the text. 1 would also like to discuss the issues of various text
factors with respect to my text, such as medium, place, and form. The other part is formed by
the translation itself and a succinct analysis of the differences in terminology between the
Czech and English language.

My goal is to comment on the various differences between the style of the Czech writing and
my English translation and also to research various issues that might arise from either
incomplete, incorrect, or misguided approach to the translation itself. Another focus is on the
terminology, as there are multiple dictionaries present, not only of the electrical engineering,
but consequently also of the medical environment.

I hope to achieve a sophisticated analysis of the text and its discourse, concentrating on
various questions that might present themselves while translating and analysing my text.



2 SOURCE TEXT ANALYSIS

The translated text is called Safety in Electrical Engineering, and was written by Ing.
Miroslav Steinbauer, Ph.D. and doc. Ing. Pavel Kalab, CSc. The text matches the properties
of the professional discourse, which is a process used to communicate information. It is
characterised by using a codified language and vocabulary from a particular field of science
or engineering. The discourse focuses on various methods of delivering scientific ideas and
thoughts to diverse range of audiences. The author’s opinion is practically omitted in
contrary to the Czech professional discourse, where the author’s attitude to the given
problem is expressed significantly.

2.1 Text factors

2.1.1 Medium, place, and time

Safety in electrical engineering is a technically oriented educational material. It was written
in the year of 2011 at the Brno University of Technology, department of electrical
engineering, respectively: The faculty of Electrical Engineering and Communication, Brno
University of Technology.

2.1.2 The author and broadcaster

This text was written by two authors. Doc. Ing. Miroslav Steinbauer, Ph.D. and doc. Ing.
Pavel Kalab, CSc. It is not clear, which writing procedure was chosen by the authors. It is
quite possible that both of them have written certain portions of the whole text or that they
have the whole text written together. For a complex analysis this would be the important
information, but for the purposes of this particular analysis, which is focusing only on a few
chosen parts, it is not such an important issue.

Doc. Ing. Miroslav Steinbauer, Ph.D. is also the guarantor of the subject of safety in the
electrical engineering.

The Safety in electrical engineering is distributed in an electronic form through the
university information system to new students every year at the beginning of their first
semester.

2.1.3 The recipient and function of the text

The text is written solely for educational purposes. Thus the recipients are university
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students in their first semester. The main purpose of this text is to inform and educate the
students in the field of safety when working in the university laboratories, and on the basic
principles of electrocution first aid. The text is also used for a general guidance during the
whole study of the “electro-technically” oriented students. The text is an official source of
information intended for the preparation to the respective exam according §4 to §6 of decree
50/1978 Sh.

2.1.4 Theme, content

The whole text is divided into two main parts. The first part is dedicated to rather technical
restriction and rules. This part is covering and explaining all the main principles of safety
features of basic electrical devices and components, regulations concerning colour marking
of conductors, acronyms and signs used on electric devices, and various basic regulations for
employers and employees in the workplace equipped with electrical devices and
installations.

The second part is about basic principles of first aid in case of an electrocution, lightning
strike and other possible safety threats around electrical devices.

2.1.5 Horizontal dividing of text

Common horizontal division is division into main chapters as: a introduction, main part
(there can be more main parts), and conclusion. This main chapters are divided into
subchapters, and this subchapters can be divided into own subchapters. Number of chapter
levels depends on the total size of the text.

The Safety in Electrical Engineering is following this common horizontal structure.
Translated text consists of four levels of chapters. The whole text starts with a short
introduction, which is explaining the reasons why it is written, what is its purpose, and of
course who is the presumed recipient of the included information. Every chapter starts with
its own short introduction explaining the content of the particular chapter.

In order to maintain as close connection to the original as possible, the chapter numbering is
identical to the Czech original.
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2.1.6 Vertical dividing of text

To vertically divide a text, the author can use different types of font, using boldface or italic
and different font sizes.

The plugs and sockets of the extension cords must be connected to the cable properly,
because there cannot be voltage on the pins of the extension cord, which is connected
only to the network. Creation of cords with two plugs is strictly prohibited.

There, the boldface is used to stress the important prohibition.

Structures as a list of bullet points or indents are also features of the vertical division:

e Live parts of the electrical device
o Itis a part, which is designed to conduct electric current, or it is under
voltage during normal operation of the ED.
e Exposed conductive part of the electrical device
o It is a part, which is not designed to conduct electric current, or to be
under voltage during normal operation of the ED.

This division makes the text much more simple to read or find specific information.

During the translation it is important to preserve all this text modifications, because they
carry some aspect of a meaning.

2.1.7 Genre-stylistics text structure

It is worth to mention something about the differences between the technical and scientific
texts. According to Knittlova (2010) the basic stylistic characteristics of any scientific text is
its logical structure and sequencing, unemotionality and strict objectivity.

The scientific text consists of a lot of terminology as Byrne (2012:51) sais “might account
for anything up to a half of the total word account”.

However, there is a difference between the technical and scientific text. This whole
difference as such is not only in the stylistic point of view, but mainly in the content itself.
The scientific text is “discovering” something, proving or disproving a hypothesis, whereas
the scientific text is mainly explanatory. In other words, the technical text is more factual,
and there is a significant lack of uncertainty, which is sometimes quite familiar for scientific
texts. The scientists are discovering and researching, thus the majority of scientific texts are
written somewhere in the middle of the personal or impersonal style:
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We have observed dilatation in electromagnetic field...

The technical text is delivering only the information about phenomena or features. For that
reason, the majority of technical texts are written impersonally:

The dilatation in the electromagnetic field can be observed...

2.1.8 Type of source text

The source text is written as a monologue. Even though it is written by two authors, it is still
written as a monolog. The monolog is one of the basic and most used genres in any technical
and scientific texts. There is lack of emotional overtones and feedback from the readers
themselves. Therefore, the utterance has to be comprehensive in both the formal and the
contents way (Knittlova, 2010).

The major carrier of information is in pictures and graphs. They can illustrate the behaviour
of a component or a device better than long explanation.

2.1.9 Terminology

For the translation of technical terms, I utilized the following resources:

1) the Czech Technical Standards issued by Czech Office for Standards, Metrology and
Testing

2) the book Electrical Engineering: Tables, Standards, Formulas (Haberle)

3) English-Czech and Czech-English dictionary of electrical engineering and electronics
(Bosnak)

In the following, I discuss in more detail some of the more challenging translations.

In the available literature, there are many definitions of the word “term”. Most of them agree
on one explanation: a term, or a scientific name, is a designation of a particular item or
phenomenon from a scientific or technical area.
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According to Newmark (1988), three levels of terms can be established on the basis of this
definition:
e Academic level. This includes Latin and Greek words, mostly associated with
academic papers: extrication, respiratory arrest, etc.

e Professional level. Terms on professional level are used by experts: conductor, three-
phase, etc.

e Popular level. Layman vocabulary, including familiar, alternative or simplified
terms.

It is difficult to decide whether to include the term into academic or professional level.
These two are highly overlapping. According to Newmark (1988), there is problem on the
level of international differences:

The French wrench in Britain versus the English wrench in France.
Some phenomena or devices are named after their manufacturers:

Tupperware in American English stands for plastic box designed for food transport,
without the proper background knowledge it is incomprehensible to foreigners.

In technical texts and their translation it is not entirely appropriate to use terms from the
popular level. These terms are not stated in the official literature, or standardised, and they
can be understood differently by different readers, which can lead to occasional
misunderstanding. Whereas, according to Newmark (1988), the tendency to avoid all
descriptive terms in cases where its technical equivalent exists is not always the best way to
ensure the readers’ comprehension, or to be more precise, to readers’ simpler
comprehension. It is up to translator to decide, whether it is preferable to use more
commonly used terms instead of the terms that are not that frequently used, but are included
in dictionaries and are standardised.

Newmark (1988) says, that such an action depends on the proper understanding of the degree
of formality of the text, its attitude to its topic, and possible professional and cultural
differences between authors and translators readership. This is very personal, and it is up to
translators to sense and assess the skills of both their own and their readers, in order to
decide which approach is the most suitable for each individual text.
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2.1.10 Cohesion

Cohesion represents the linguistic means that help to create a structure of a text (Urbanova
and Oakland, 2002).

There is the lexical cohesion and the grammatical cohesion.

As a lexical cohesion can be considered for example reiteration. Reiteration is a unit
referring to a word that has been already mentioned. It can be done using repetition or
synonyms (Krhutova, 2009). The purpose of reiteration is to avoid repetitive using of same

words, which is tiresome for reader and simply in order to save space.

For example:

electrical device - ED
black conductor - black one

extra low voltage - ELV

In this particular type of text, the grammatical cohesion is not as important as it usually is or
should be, because it is partially replaced by bullet points, arrows and other features used in
order to make the text shorter, denser and in certain way clearly arranged.

As an example, there is a translation of the source text (a), and its more grammatically
cohesive version (b). It is obvious, that (b) presents a more formal explanation of the
phenomenon at hand, whereas (a) represents a more succinct and straight-to-point version.

(@)

The typical first aid procedure is:

e Technical first aid (causes of accidents evaluation, extrication of injured persons).
e It must be ascertained the injury extent and condition of the injured person.

e Calling of the medical help.

e Choice of corresponding first aid and its application.

e Identification of causes of an accident

(b)

The typical first aid procedure begins with technical first aid, which consists of determining
of accident causes and following extrication of injured persons. Immediately afterwards the
injury extent and condition of the injured person must be ascertained and followed by call
for medical help. Once it is medical help secured, the corresponding first aid and its
application must be chosen. In the end it is appropriate to identify the causes of accident.

15



3 TRANSLATED TEXT ANALYSIS

This part of my bachelor’s thesis is dedicated to the analysis of several examples of term
selection decision process as well as other problems and solutions in the translation itself. I
chose a number of items suitable for comparison. Most of them are interesting due to their
ambiguity and problematic translation.

There are several types of translations. According to their orientation, we distinguish two
main types: form-based translations, which are aimed at the form of the original text, and
meaning-based translations, which are oriented on transferring the meaning of the original
(Knittlova, 2010:16, translated by Novak, 2015), which has impact on the terminology
selection method and its consequent evaluation in the analysis. According to Knittlova
(2010), this translation is meaning-based with orientation to maximal factual precision.

3.1 Translatological issues

The terminology can be considered as an interesting part of the translation, but it is the
greatest obstacle for the translator. Specifically, the explanatory and descriptive parts like the
text translated in this thesis. The proportion of terminology is very high in comparison with a
normal popular-scientific text. There is definitely a frequent repetitiveness of some terms
appearing within the text, such as electric device, electricity, conductor, etc.

The main issue of this kind of translation is a long term-selection process. Time consumption
of this process rapidly decreases with the level of the translator’s familiarity with the
particular field as well as the technical principles behind.

Without sufficient knowledge, the time saved due to simple grammar structure and austere
language of technical text is used for constant search for equivalents and meanings, which is
the target language really using, instead of taking the first word from a dictionary.

3.2 Terminology issues

(Y94

“Ziva/meZiva &ast - Czech term “Ziva &ast“ corresponds exactly to English “live part“. In
both languages, this term describes any part of electrical device under voltage. It is a kind of
personification due to certain characteristics of electricity like heat and ability to cause harm.
It would be expected that English has same antonym like Czech has. “Neziva ¢ast™ can be
translated as non-living part, and this term is actually used in English, but it is very informal
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and used only in spoken discourse. Official term is “exposed conductive part®. This term
perfectly corresponds to “neziva cast™ in formality and meaning. “Exposed conductive part®
is more analytic and expressive. “Exposed™ expresses that the given part can be touched,
“conductive describes that this part can be under voltage in case of failure. This English

term is, due to its explicitness, more understandable.

“Uzemnéni* - There are two ways of translating this term: “earthing® and “grounding*.
“Earthing* is from British English and “grounding® is from American English. From my
point of view, “grounding* is more understandable to a Czech student, particularly when this
is an educational material, but there are always tendencies to prefer the British word over the
American version. And the official vocabulary of Czech Standard uses “earthing* as well.
As a result, | decided to use “earthing”.

“Hlavni ochranna svorka/Main earth busbar® - “Hlavni ochranna svorka“ is a recently
established formal Czech term. “Word by word® translation is: “Main protective terminal®.
This translation preserves original Czech meaning of protecting purpose of the terminal and
can be considered as sufficient, its meaning is clear, and there is no problem with it in
common text. In professional discourse, it is necessary to search for officially used terms in
order to satisfy accuracy of terminology. However, it is difficult to decide which version
should be used. There are two major choices: “Main earth busbar* and “Main equipotential
bonding terminal®. “Main equipotential bonding terminal® is more explicit and produces a
more precise picture of its function. Both terms are used in English literature. On the other
hand, “Main earth busbar* is the official translation in Czech Standard. According to my
opinion, it is better to use official translation from the Czech Standard, and it seems that in
English literature this version is used more frequently.

“Ochranné pospojovani/supplementary bonding* - This term is referring to a part of
earthing network, usually used in bathrooms. Literal translation from Czech is “Protective
bonding“. The Czech term presents this bonding as something that protects. English
“supplementary bonding™ refers to its supplementary characteristics. In this case,
“potentional bonding* can be also used. I decided to use “Supplementary bonding* for its

higher occurrence in literature.
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“Jmenovity/nominal® - According to the Czech Standard, official translation is “rated. In
dictionaries, “nominal“ and ‘“rated“ have exactly the same meaning. | chose official
translation in every case except this one. Czech is also using word “nominalni*, which has
lexical origin in Latin as well as English “nominal“. In my opinion, it is better to use
“nominal® because for Czech students it is easily understandable and for foreign students it
makes no difference.

“Current/latest” - The current represents electrical quantity, but also can be used as
synonym to latest. That is why | have not used current in this meaning, because there is
possibility that reader may be confused, and unable to decide if it is current as noun or
current as adjective. Of course that is in majority of cases recognizable from context, but it is
better to avoid any possibility of misunderstanding.
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4 TRANSLATION

19



Introduction

It is difficult to find any human activity, which is not using any electrical devices. These
devices must be used safely - which means that the devices must be designed with regard to
the personal safety as well as the safety of animals, property, and the environment. Several
security threats might occur while using the electrical equipment:

e Electrocution caused by current flowing through the body,

e Thermal effects of current, for example the electrical arc,

e Electromechanical forces created by a shortcut or overcurrent

e Electric or electromagnetic field, for example an electrostatic discharge or a
high-frequency field.

Following the previously stated facts, a definition can be worded.

The safety of any electrical device is the ability to not cause harm to human health, to
animals, to property and the environment, by the electric current and voltage or other
effects caused by the electricity under given circumstances. The aim is to guard against
any possible threats due to the electric character of the devices.

Below is the summary of safety provisions:

e Technical - electrical devices and electrical installation,

e Personal - personnel with the appropriate technical qualifications.

Most of the electrical devices are products in compliance with the Act No. 22/1997Sb.,
which addresses various technical requirements for products that might endanger the human
health and safety, property and the environment. In addition, electrical installations must
meet certain requirements, as they are a part of the construction and according to the
construction Act, they must be safe while in use. The safety of electrical devices and the
electrical installation is a fundamental issue for the producer or the supplier. An operator is
responsible for the appropriate use complying with all the technical requirements and regular
maintenance.

The safety must also be ensured while using the electrical device. The human factor is a
large interference - the qualification, the responsibility and the discipline have to be
controled. Certain rules have to be respected, simple ones are intended for the general public
and more complex for the electrotechnically qualified. They must be officially trained and
periodically tested in the first aid for the electric shock, safety regulations and the
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operational rules within the range of their professional discipline.

All devices must be manufactured with regard to their environmental influences, the fire
protection measures and easy maintenance. The main fundamental principle of safety in
electrical engineering lies in the functional technical design of the electrical devices and the
user’s compliance with the safety rules.

Proper function of the device is verified by regular inspections and revisions, operators are
periodically tested and retrained.

21



1 ELECTRICAL DEVICES

1.1 Terminology
Electrical device (ED)

These are devices utilising electrical or electromagnetical effects to function. They are static
or mobile devices designed for production, distribution and consumption of electric energy.

e Live parts of the electrical device
o It is a part, which is designed to conduct electric current, or it is under
voltage during normal operation of the ED.
e Exposed conductive part of the electrical device
o It is a part, which is not designed to conduct electric current, or to be
under voltage during normal operation of the ED.
e Electric circuit
o Itisthe arrangement of devices and surroundings.
e Electric element

o Itisa structural component, arrangement, or complex connected to the
electric circuit.
e Electrical installation

o Itis a system of interconnected electric items and components in certain
space or place.
e Electric appliance
o It is the electric device designed to convert electric energy into different
types of energy - the light, heat, mechanical energy etc.

22



1.2 Electric device sorting

Electric devices are sorted as a complex according to its purpose. For example, power
devices may contain a communication and control part. Communication devices may contain
the power part.

1.2.1 ED sorting according to its purpose
e Power devices
o Electric devices used for the production, conversion, transmission, and
distribution of the electric energy and its transformation into work or any
other type of energy. The purpose of any power devices is the use of the
electricity as a form of energy.
e Communication devices
o Electric devices used for the transmission, recording, and reproduction of the
information in any form. The purpose of any transmission device is using the
electricity to transmit and process information.
e Control devices
o Electric devices used for controlling, measuring, regulating, protection,
tracking and executing inspection of other electric or non-electric devices.
e Special devices
o Electric devices covering tasks beyond the scope of power, transmission, and
control devices. For example: medical and laboratory electric devices.

1.2.2 ED sorting according the type of current
e Direct current (DC, =) The device is using direct current.

e Alternating current (AC, ~) The device is using alternating current.

1.2.3 ED sorting according danger levels

e High voltage devices
o Electric devices that can operate during normal use with the high voltage,

which is dangerous for people, animals, items, and property.
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e Low voltage devices
o Electric devices that are unable to create high voltage, thus there are no safety
threats to people, animals, items, and property

1.2.4 ED sorting according operational reliability
e Devices with the increased operational reliability
o Electric devices designed solely to protect human lives and to ensure the
functionality of all the crucial elements and objects. These devices have to be
designed and operated with the utmost minimization of any faults and
malfunctions, if it is technically possible.
e Devices with common operational reliability
o Electric devices that, in case of failure, can pose a serious threat and the
possible interruption of the production with no threats to the human health.

e Simple devices
o Electric devices that, in the case of failure, cannot cause any harm to human
lives and the production.

1.3 Nominal voltage

The nominal voltage is a basic parameter of the electric distribution networks and the electric
devices. All nominal voltage values of networks and appliances are standardized by the CSN
33 0120 and the CSN 33 0121.

1.3.1 Nominal voltage of AC networks
Under normal circumstances, it is recommended that the voltage at the main connection
terminals does not vary from the nominal voltage by more than +10 %.

Nominal voltages of common networks at 220/380 V and 240/415 V must be gradually
regulated to the nominal value of 230/400 V. A transitional period should be as short as
possible, deadline is the last quarter of 2013. After termination of the transitional period, the
nominal voltage should be at 230/400 V £10 %.
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1.4 Conductor and terminal marking of electric devices

1.4.1 Marking of the conductors and the terminals with a letter-numeral based
system

One of the most common methods of marking and recognizing the electric terminals and

their arrangements (systems) is their marking. The CSN EN 60445 provides the guideline for

these procedures, specifically for marking the terminals and ends of conductors.

Basic marking rules:

e Only the letters of the Latin alphabet, Arabic numerals and symbols + and - are used
for marking. It is forbidden to use the letters O and I.

¢ In addition to the individual characters, groups of characters can be implemented. In
order to separate the characters more efficiently, (only groups containing letters and
numbers) a dot, for example “12.1” it is advised.

e In the letter marking, the letters from the first half of the alphabet are used for the
direct quantity elements, and the letters from the second half of the alphabet are used
for the alternating ones.

1.4.2 Colour based conductor marking

The uniform and standardized colour marking of the conductors is the key ingredient when
ensuring the safety of any electric instrument. The colour marking of the conductors is
defined by the CSN EN 60446 and the CSN 33 0165.

e For the protective conductor (PE - Protective Earthing) the combination of the green
and the yellow ONLY is used as a marking. This combination cannot be used for any
different conductor.

e Only for the marking of the neutral conductor N (N - Neutral, M - middle) the light
blue is used.

e PEN conductors have to be marked with the green/yellow combination on its whole
length and with the light blue on both ends. The second option is that the whole
conductor is marked with the light blue, and the green/yellow combination on both
ends. In the TN-C network, where there is not any danger of confusion with the other
conductors, it is possible to use the green/yellow combination without blue ends for
PEN conductor.

e Any other random earthing, for example like a metal structure etc., is marked with
green/yellow stripes at the connection point.
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1.6 Connection of electric devices

1.6.1 Types of supply connection
According the CSN 34 0350, the electric devices can be connected to the supply network via
several types of connection:

Fixed connection
Only the stationary devices are allowed to be interconnected with a fixed connection. For
example: stationary mounted devices like ceiling or wall-mounted lamps.

Partially flexible supply connection

The supply connection to the device or to the network is permanent, however, it allows for a
little movement of the device. The connection should be provided by a cord with cable wires
with the appropriate level of durability and the appropriate endings providing protection
against any mechanical stress.

External flexible supply connection

On the one end, the cord is equipped with a plug in order to connect to the network socket.
At the second end, there is the permanent or the socket/plug connection to the device. Such a
type of a supply connection is used for connection of the movable devices to the network.
Following the standard, there are three types of such a connection:

e Permanently connected cords - they are permanently connected to the busbar of
the device and at the other end, they are equipped with plug (for example: the
electric drill).

e Detachable cord connection - the supply cord is equipped with plugs on both ends,
one for the network socket and the other for the socket on the device (for example:
the PC supply cord).

e Supply cord - is equipped with a plug on one end, and the second end is equipped
with a movable socket.

The external flexible cord must be provided with the cable as well as with the appropriate
level of durability against environmental factors and must possess matching qualities for its
purpose (the flexibility, the durability, the surface...) in order to ensure a safe operation of
the cord and the plugged device.
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Design

e The external flexible cords must be protected against mechanical tension, rupture,
and unwanted twisting of the cable at the connection points. The inlets for the cable
must be designed as to protect the cable against twisting and the consequential
damage.

e The protective conductor must be longer on both ends of the cord-connection than
working conductors, so that if the cable is about to be torn out from the plug, the
protective conductor will be torn last.

e The plugs and sockets of the extension cords must be designed for the same nominal
current and voltage. The plug and socket must have equal number of contacts.

e The plugs and sockets of the extension cords must be connected to the cable
properly, because there cannot be voltage on the pins of the extension cord, which is
connected only to the network. Creation of cords with two plugs is strictly
prohibited.

e Flexible cords with the protective conductor must have both the plug and the
socket equipped with the protective contact.

e The flexible cords without the protective conductor must be fabricated with a
inseparable plug and at the second end, there has to be a permanent connection to the
busbar of the level Il or Il device or the inseparable, specifically-shaped non-
interchangeable plug designed for level Il or 111 devices.

e Itis recommended to create extension cords with lengths 1.5; 2; 2.5; 3; 5; 10; 16; 25;
32 and 50 m.

e The minimal cross-section of the conductor is computed with regard to the assumed
length and consumption of the plugged device. For example, copper conductor of 1
mm? for the nominal current up to 16 A, 2.5 mm? up to 25 A, and 4 mm?up to 32 A.

Design of the flexible extension cord
Along with the rules mentioned above, there are some extra rules for the extension cords:

e They must be equipped with the same type of the plug and socket (designed for the
same nominal current and voltage).
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e The cable with copper conductors with cross-section lower than 1 mm? for the
nominal current up to 6 A and 1.5 mm? for the nominal current up to 10 A cannot be
used.

e The flexible extension cords must always have the protective conductor and the
plugs and sockets with the protective contacts.

1.6.2 Alternating current sockets

The connection of the sockets is controlled by the CSN 33 2130. The common house sockets
with the nominal values of 16 A/250 V are always mounted with the protective pin at the top
in the permanent networks, but this is not applicable to the horizontally mounted sockets (the
floor installation). The sockets should not be mounted lower than 90 cm above the floor, in
the residential rooms - at least 20 cm above the floor. Again, this does not apply to the
modular system type sockets or floor installations.

In the frontal view with the protective pin above, the phase conductor is connected to the left
female contact and the neutral is connected to the right female contact. Maximally 10
sockets or double sockets in one circuit are allowed to be connected.

In this context, it is worth mentioning that some older one-phase outlet splitters have the left
side connected incorrectly - the phase female contact is on the right side. This is in conflict
with the modern safety requirements, that is why these splitters are considered as dangerous,
and it is recommended to cease using them.

There are two types of the three-phase sockets 3x340 V. The four or five contact versions
with the nominal current of up to 16 A, respectively of up to 32 A. It is forbidden to install
sockets with different nominal current values in one circuit. The four contact version cannot
be used in the new TN-S networks.

1.8 Markings on the electrical devices

The conformity mark

According to the act No. 22/1997Sb. all devices produced or imported to the Czech Republic
must meet the safety requirements. Before placing the product on the market, it is mandatory
for the producer/importer to provide the declaration of conformity. This declaration is based
on the comparison of the product’s characteristics and state technical regulations - the
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government regulation. This procedure is the same as the procedure within the territory of
the European Union, with its own variation of requirements, the European Directive. The
products, which have met all the requirements bear the conformity mark.

Recently, the major amount of the electric devices is tested in Electrotechnical testing
institute in Prague 8. Its mark a) in Fig. 1-9 was used as conformity mark up to the year of
1993, when this mark was changed according to the Decree 232/1993 Sb. to mark b).
Currently, the conformity mark c) according the act No. 22/1997 Sb. is used. The conformity
mark d) is used for devices, which fulfil standards of the EU. All the devices placed on the
market must have had this conformity mark since 1.1.1995. The producer marks the devices.
Documentations and user guides must also meet the safety requirements of the European
Union. It is mandatory for the producer to declare, according to which requirement the
device was designed and tested.

Graphic symbols

Graphic symbols on electric devices are delivering information regardless to the language.
Symbols can be placed on the device, or its parts, or in the documentation (user guides etc.).

Graphic symbols are stated in the IEC 60417-1 and they can be used as:

e the identification of the device or its parts

e the operating status indication s

e the marking of the connection points

e the information carriers (information about the purpose of the device, its operation,
packaging, etc.)
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4 ELECTROCUTION PRECAUTIONS

4.3 Types of insulation

Tab. 4-5 Organisation of protective measures against electrocution

. . . . . Additional

Safety precaution | Basic protection Failure protection .
protection
Protection by Automatic Additional

automatic
disconnection from
power source

Basic insulation,
barriers, enclosure

disconnection +
Supplementary
bonding

protection by
residual current
device

Reinforced or
double insulation
protection

Basic insulation

Supplementary
insulation

(or reinforced
insulation)

Protection by
separate circuits

Basic insulation,
barriers, covering

Basic separate circuits
+ Supplementary
bonding (without
earthing)

Extra Low \oltage

Simple separation from

Protective separation

SELV protection (ELV) other ELV circuits and | of other circuits than
earth ELV
Extra Low \Voltage | Simple separation from Protective separation
PELV protection g P P from other circuits

(ELV)

other ELV circuits

than ELV

Protection by
limitation of steady
touch current and
charge

Limitation of
steady touch
current and charge

Protective separation
from dangerous
exposed conductive
parts
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5 FIRSTAID IN CASE OF ELECTROCUTION

In case of an injury by the electricity, the result of the rescue depends on early and proper
first aid.

5.1 Rescue operations procedure
During any and all rescue actions, the chain of survival is followed:

The basic first aid performed by the layperson — Medical first aid — Transport —
Professional health care.

The typical first aid procedure is:

e Technical first aid (causes of accidents evaluation, extrication of injured persons).
e |t must be ascertained the injury extent and condition of the injured person.

e Calling of the medical help.

e Choice of corresponding first aid and its application.

e Identification of causes of an accident

5.2  Technical first aid
According to the origin of the injury, the medicine distinguishes between electric shock
(including the lightning strike) and injury caused by the electric current.

Electric shock injury

The injury is created in the blink time and the injured person is no longer in connection with
the electric device. According to the position of an injured person, the threat of electric
shock or serious danger for rescuers health must be considered. Especially for vn, vvn, and
zvn electric devices, the position of an injured person and rescuer must be considered with
regard to safe distances, in order to prevent the possible threat of another electric shock. The
space is ensured against formation of another electric shock by disconnection of the device
and relocation of the injured person to the safety distance.
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The consequences of the electric shock:

Due to the shortness of the electric shock, there are not any long-standing muscle
spasms. Electric shock can paralyze the respiratory system or disrupt hearth action.

It is possible, that strong electric shock can leave barely recognizable skin burns, but
at the same time cause severe internal injuries.

The weak electric shock can cause light and temporary mental confusion, muscle
flaccidity, balance disorder and in some cases, temporary irregularity of otherwise
strong heartbeat. All of these symptoms requires the medical examination.

Lightning strike injury

Along with injury caused by direct lightning strike and for persons standing close to the

building, which is struck by the lightning, there is a possibility of injury caused by sight

lightning discharge or injury caused by explosion or fire. The indirect lightning strike is also

dangerous, because the current is going in all directions through the ground from the point of

lightning discharge, consequently the step voltage is created. The mechanism of the

lightning strike injury is similar to the electric shock, but its voltage and current values are

much higher.

When a human is struck by the main lightning discharge, the usual result is a death.
In case that a human is struck by the side lightning discharge with significantly lower
current values, one third will survive.

It is also possible, even in the case of struck by the main lightning discharge, that the
electric shock slides on a body, almost all of current and voltage passes through skin,
and the victim can survive,

There is a possibility of level II. or I1l. in the points of hit and ascent of the electric
shock.

There is frequent occurrence of muscle and nerve paralysation, usually damping out
in hours or days.

The brain, vision, and hearing can be damaged by the flowing current

Other dangerous effect is possibility of respiratory system paralysation and
disruption of hearth action.
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Electric current injury

The victim usually stays in contact with electric device, which is causing the injury) and
therefore injury accident continues. The effect of electric current cause hard spasms,
therefore the victim is unable to extricate itself (for example, the victim cannot drop cable
which is tightly holding).

In the moment of accident, the victim is a part of the circuit, therefore all rescue action must
be performed with regard to avoiding any additional harm of the rescuer or other person.
Although it is necessary to provide a rapid intervention, it is necessary to select the most safe
form of the victims extrication. The right form of extrication depends on local
circumstances, position of the victim and electric parameters of the source of electric injury.

An operator of particular electric device must be informed about an accident simultaneously
with initiation of the extrication of the victim, in order to prevent any additional harm threats
for persons, animal, and property.

e Even the low voltage current can cause a heart rhythm disturbances, which can occur
immediately or time delayed.

e Voltage lower than 1000 V often leads to interruption of the hearth beat or its serious
disturbances.

e High voltage causes the respiratory arrest, the heartbeat interruption is mostly a
consequence of suffocation. In the first phase, the breathing is not interrupted, but its
function is weak.

¢ Violent spasms, which are prolonging the victims contact with conductor, can lead to
muscle damage and can leads to fractures vertebral and long limb bones.

e High voltage current can cause severe and widespread tissue burnings.

e Electric shock often can cause blowback of victim’s body and that can lead to hit or

fell injuries.
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5 CONCLUSION

The aim of this bachelor thesis named “Commented translation of technical text: Safety in
electrical engineering” is to translate a selected part of a technical text and to subsequently
analyse and compare the translation as well as the terminology. After a short introduction of
various principles used for technical translations, | provided the requested translation. The
other part of the thesis is dedicated to the discussion of challenging problems that I
encountered during my translation and the analysis itself.

As a result of this translatological analysis, it can be concluded that there are several types of
differences between the English and Czech language. It is obvious that the English word
order is more strict and organized than that of Czech, and therefore the translator has less
options of formulating the sentences. On the other hand, complex sentence structures
typically do not occur in bulleted text, so | was not challenged as much as | expected by
these issues. The focus of this translation was rather on the technical aspects of the
terminology, which needs to be precise but also comprehensible, and has to respect any and
all standards set forth by the respective of type of text.

The English language is rather analytic, its terms are much more specific than their
respective meaning in Czech, where the notion behind is not often as transparent. For
example, in the translation of “neziva cast* to “exposed conducted part“, the Czech term has
a hidden meaning in contrast to English term, which is more explicit. The Czech language is
a synthetic language and uses inflections and prepositions in order to create new and unique
terms. In English, it is more common to add a word or prefix to an existing term in order to
create a new term, which leads to a long term-constructions. While translating the technical
terms, | had to balance their technical correctness, their appropriate comprehensibility and
their counterparts in the other language, and common usage of the terms in the professional
discourse.
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[ ATTACHMENTS

7.1 Original text



uvoD

Té&Zko bychom nalezli oblast lidské ¢innosti, kde se nepouzivaji elektricka zafizeni. Ta museji byt
provozovana bezpetné - to znamend, Ze zafizeni musi byt zhotoveno s ohledem na bezpecnost osob,
zvifar i majetku a sohledem na Zivotni prostiedi. OhroZeni bezpe¢nosti mohou pfi pouZivani
elektrickych zafizeni zpisobit nasledujici faktory:

o Uraz elektrickym proudem protékajicim t&lem,

e Tepelnymi u¢inky proudu, napf. elektrickym obloukem,

¢ Elektromechanickymi silami vznikajicimi napf. pfi nadproudu &i zkratu,

o Elektrické ¢i elektromagnetické pole, napf. elektrostaticky vyboj, vf pole.

Vzhledem k fe¢enému miizeme zavést tuto definici:

Bezpecnost elektrickych zaFizeni je schopnost elektrického zafizeni neohroZovat za stanovenych
podminek provozu lidské zdravi, uZitkova zvifata nebo majetek a okolni prostiredi elektrickym
proudem nebo napétim nebo jevy vyvolanymi acinky elektfiny a chranit pied nebezpecimi
neelektrického charakteru, ktera mohou elektricka zafizeni zpusobovat.

K zajisténi bezpecnosti slouzi souhm opatfeni:

e Technickych - elektrickd zafizeni a instalace,

e Persondlnich - pracovnici s pfisluSnou elektrotechnickou kvalifikaci.

Vétsina elektrickych zafizeni jsou vyrobky ve smyslu zikona & 22/1997 Sb., ktery upravuje zpiisob
uplatiiovani technickych pozadavki na vyrobky, jez by mohly ohrozit zdravi a bezpetnost osob,
majetek a Zivotni prostfedi. Podobné i elektricka instalace, nebot je souéasti stavby a podle stavebniho
zdakona musi byt bezpecna pii uzivani. Bezpecnost elektrickych zafizeni a elektrické instalace je tedy
predeviim véci vyrobee ¢i dodavatele. Provozovatel je zodpovédny za provozovini podle technickych
podminek a za Gdrzbu.

Bezpecnost viak musi byt zajiSténa i pfi uzivani elektrického zafizeni. Zde se projevuje vliv lidského
faktoru — kvalifikace, odpovédnosti, kizn&. Proto musi byt dodrZovana urtitd pravidla, kterd jsou
piirozené jednodussi pro laickou verejnost a sloZit€jsi pro pracovniky kvalifikované v elektrotechnice.
Ti museji byt prokazatelné vyskoleni a pravidelné prezkuSovani ze znalosti bezpe¢nostnich predpisii a
provoznich pravidel v rozsahu jejich pracovnich ¢innosti a zpraktické znalosti poskytovani prvni
pomoci pii trazech elektrickym proudem.

Vsechna zafizeni museji byt vyrobena s ohledem na vnéjsi vlivy, na omezeni vzniku a Sifeni poZiru
a na snadnou Gdrzbu. Pak bezpe¢nost v elektrotechnice spogiva ve funk&nosti technického provedeni
elektrickych zafizeni a v ¢innosti ¢lovéka podle pravidel bezpedné obsluhy a price.

Bezpedna funkce zafizeni se ovéfuje pravidelnymi prohlidkami a revizemi, obsluha je pak pravidelné
proskolovina a prezkuSovana.




Bezpeénost v elektrotechnice

1 ELEKTRICKA ZARIZENI

Jednotnou soustavu pojmi, ndzvi a definic pro rozdéleni a posuzovani elektrickych zafizeni zavadi
CSN330010.

1.1  NAzvOosLOVi

Elektrické zarizeni (E2)
je zafizeni, které ke své <Cinnosti nebo pulsobeni vyuziva G¢ink(i elektrickych nebo
elektromagnetickych jevii. Jednd se o stabilni i mobilni zafizeni urtend k vyrobé&, rozvodu a spotiebé
elektrické energie.
— Ziva cast elektrického zafizeni
je ta &ast, kterd je za normdiniho provozu EZ uréena k vedeni elektrického proudu, nebo je
pod napétim.
— Neziva cast elektrického zarizeni
je ta vodiva &ast, kterd neni za normdintho provozu EZ uréena k vedeni elektrického proudu
a neni pod nap&tim.
— Elektricky obvod
je usporadani zafizeni nebo prostredi, kterym miiZe protékat elektricky proud.

— Elektricky predmét
je konstrukéni ¢ast, sestava nebo celek, ktera se pfipojuje do elektrického obvodu.
— Elektricka instalace

je sestava vzajemné spojenych elektrickych predméti a ¢asti zafizeni v daném prostoru nebo
misté.

—— Elektricky spotrebic
je elektrické zafizeni urené k preméné elektrické energie v jinou formu energie — svétlo,
teplo, mechanickou energii apod.

1.2 ROZDELENiI ELEKTRICKYCH ZARIZENI

Elektrické zarizeni se posuzuje jako celek podle aéelu, kterému ma slouzit. Napf. silové zafizeni mize
obsahovat ¢ast sdélovaci a fidici, sdélovaci zafizeni mize obsahovat &ast silovou. ..

1.21 Rozdéleni EZ podle ucelu

— Silova zarizeni
Jsou elektricka zafizeni slouZici k vyrobg, pfeméné, pienosu a rozvodu elektrické energie
a k jeji preméné v praci nebo jiny druh energie. Utelem silovych zafizeni je vyuziti elektfiny
jako formy energie.

— Sdélovaci zafizeni

jsou elektricka zafizeni slouZici k pfenosu, zpracovani, ziaznamu a reprodukci informaci

v jakékoliv formé&. Uctelem sdélovacich zarfizeni je vyuziti elektiny k prenosu nebo

zpracovani informaci.

—— Ridici zafizeni

jsou elektricka zarizeni, ktera slouzi k ovladani, méfeni, fizeni, ochrané, sledovani a kontrole

ostatnich elektrickych a neelektrickych zafizeni.

— Zvlastni zarizeni
jsou elektricka zafizeni, ktera slouzi zvla$tnim aéelim, jinym neZ zafizeni silova, sdélovaci
nebo fidici - napf. zdravotnicka nebo laboratorni elektricka zafizeni.



1. Blektncka zafizeni

1.2.2 Rozdéleni EZ podle napéti

Tab. 1-1 Rozdéleni elektrickych zarizeni do kategorii podle napéti (stridavych)

Jmenovita napéti U
m‘ O::‘:“ m v uzemnéné soustavé v izolované soustavé
mezi vodici a zemi mezi vodici mezi vodici
I mn malé Us 50V Us 50V Ussov
I m nizké 50V<U<8600V 50 V<U<1000V 50V<Us1000V
A vn vysoké 06kV< U<30kV 1kV<U<52kV 1kV<U<52kV
B vvn velmi vysoké 30kVSU<171kV 52 kV < U< 300 kV 52KV < U <300 kv
c zvn zviasté vysoké - 300kVs U< 800kV -
D uvn ultra vysoké nad 800 kV

Pozndmka: Sdélovaci zarizeni s napétim mezi vodici v izolované soustavé do 85 V~ véemé se pokidadaji
za zarizeni mn. Sdélovaci zarizeni se jmenovitym napétim 60V~ proti zemi a vyzvdnéci obvody
s napétim do 150 V~ se buduji podle predpisi pro EZ mn a ovéruji se pri zkousce elektrické odolnosti
napétim 500 V-~.

Pro stejnosmérna zafizeni je hranici mezi malym a nizkym napétim 120 V=, hranici mezi nizkym
a vysokym nap&tim pak 1500 V=,

1.2.3 Rozdéleni EZ podle druhu proudu

— Stejnosmeérna (ss, =)
+ Stridava (st, ~)

zafizeni na stejnosmérny proud

zarizeni na stridavy proud

1.2.4 Rozdéleni EZ podle nebezpeci urazu

— Silnoprouda zarizeni

jsou zafizeni, v nichz pfi obvyklém uzivani mohou vzniknout proudy nebezpeéné osobam,
uzitkovym zvifatim, majetku a vécem.

— Slaboprouda zarizeni

jsou zafizeni, vnichZz pfi obvyklém uZivani nemohou vzniknout proudy nebezpelné
osobam, uzitkovym zvifatim, majetku a vécem.

1.2.5 Rozdéleni EZ podle provozni spolehlivosti

— Zarizeni se zvy$enou provozni spolehlivosti
jsou zafizeni, jejichz vyhradnim nebo hlavnim G¢elem je zabezpeceni lidskych Zivoti,
zajisténi chodu dileZitych zafizeni nebo objekti. Musi byt postavena a provozovina tak, aby
se vyloudila jejich selhdni, pokud je to technicky mozné, popf. nejde-li o zabezpeeni
lidskych Zivoti, pokud je to hospodarné.

—* Zarizeni s obvyklou provozni spolehlivosti

jsou zafizeni, jejichz selhani miZe zpiusobit podstatné ohroZeni a zastaveni vyroby, aniZ

pfitom nastane ohroZeni osob.

— Jednoducha zarizeni
jsou zafizeni, jejichz selhani nemuze zpusobit ohrozeni lidskych Zivoti ani vyroby.

1.3 JMENOVITA NAPETI

Jmenovita napéti patii k zakladnim parametrim siti i elektrickych zafizeni. Hodnoty jmenovitych
napéti siti a spotiebitii jsou normalizované CSN 33 0120 aCSN 33 0121.

v



Bezpeénost v elektrotechnice

1.3.1
Zanormalnich podminek se doporucuje, aby se napéti na pfivodnich svorkach nelisilo od jmenovitého
napéti o vice nez £10%.

Jmenovita napéti stavajicich siti na 220/380 V a 240/415 V se musi postupné pfevést na doporucenou
hodnotu 230/400 V. Prechodné obdobi ma byt co nejkrat$i a mélo by trvat nejdéle do roku 2013. Po
ukonceni prechodného obdobi by mélo byt dosazeno hodnot 230/400 +10% V. Jmenovité napéti

Jmenovita napéti stridavych siti

stiidavych rozvodnych siti v CR je 230/400 V.

Tab. 1-2  Jmenovita napéti stridavych siti

Jednofazové sité Trojfazové sité Trojfazové sité
s uzemnénym uzlem (V) | suzemnénymuzlem(V) | sizolovanym uzlem (kV)

120/ 240 230/ 400 3
400/ 690 6

580 /1000 10

22

35

110

400 (420) 1

Pozndamka: Hodnoty uvedené v tabulce pro sité s uzemnénym uzlem jsou napéti proti nulovému vodici
lomeno napéti mezi fazemi (fazova / sdruzend). Napéti vyssi nez 230/400 V jsou uréena vyhradné pro
prumyslové aglomerace a rozsdhlé stavby. Pro sité nad 1 kV se jednd o napéti sdruZend.

'V CR se pouzivd rozvodnd sit’ 400 kV
1.3.2 Jmenovita napéti stridavych zdroju a spotrebicu

Tab. 1-3  Jmenovita napéti stridavych zdroju a spotiebicii do 1000V

Zdroje (V) Spotrebice (V)
6 6
12 12
24 2
42 42
48 48
65 65
125 110
242 230

420 400
525 500
727 690
1050 1000

Napéti zdrojii i spotiebitit mohou nabyvat i jinych tzv. doplitujicich hodnot, viz CSN 33 0120.
1.4 ZNACENI VODICU A SVOREK ELEKTRICKYCH PREDMETU

1.4.1

Zakladnimi zpusoby znaceni svorek elektrickych predméti i jejich sestav (skupin), znac¢enim konct
vodi¢il a znadenim vodicii v rozvodu pismeny se zabyva CSN EN 60445 ed2.
\%)

Znaceni vodicu a svorek pismenno-¢islicovym systémem



1. Blektncka zafizeni

Pro znaceni plati nasledujici pravidla:

e Pro oznaceni se pouZiva pismen latinské abecedy, arabskych ¢islic a znakt + a —; je zakazano
pouzivat pismen O a l.

e Kromé jednotlivych znakli lze pouzit skupin znaki. K oddéleni skupin znakt obsahujicich jen
pismena ¢i ¢isla miZe byt pro lepsi rozliSeni pouZito tecky, napriklad 12.1.

e Pismenové oznaceni se voli pro stejnosmérné prvky zprvni poloviny latinské abecedy a pro
stiidavé prvky z druhé poloviny abecedy.

® L1 Vedeni
» L2

L3

VioZeny el. pfredmét
I> (zde jistic)

Elektricky predmét
(zde motor)

Obr. 1.1 Priklad oznacent vodici a svorek elektrickych predmétii ve schématu

Tab. 1-4 Znaceni vodici a svorek elektrickych predmeéti

Oznaceni Oznaceni
Nazev Nazev
Vodi¢ | Svorka Vodi¢ | Svorka

Stfidava soustava . Zvlastni druhy vodicu a svorek
Faze (libovolna faze) L U Ochranny vodi¢ PE PE
1. faze L1 U | Vodié sluéujici funkci ochranného PEN | PEN
2 faze L2 v vodi¢e a nulového vodice
3. faze L3 W | Vodi¢ sluéujici funkei ochranného pEM | PEM
Nulowy (stfedni) vodic N N vodice avodite ze stiedu

Stejnosméma soustava == Vodi¢ sluéujici funkei ochranného | e [ pey

Kladny pdl L+ + C | vodice avodice vedeni
Zaporny pol L- -, D | Vodi¢ pracovniho uzemnéni FE FE
Vodi¢ ze stiedu M M Vodi¢ pracovniho pospojovani FB FB

Pozndamka: Nulovy vodié N se Casto oznacuje podle star§tho ndzvosiovi stedni vodic.

1.4.2 Znaceni vodi¢u barvami

Jednozna¢né a nomalizované pouZiti barev pii oznatovani vodici je vyznamnym prostiedkem pro
zajisténi bezpe¢né price. Barevnym znacenim vodiii se zabyva CSN EN 60446 a CSN 33 0165.

Vi



Bezpeénost v elektrotechnice

¢ Pro ochranny vodi¢ (PE — Protective Earthing) je pripustné barevné oznaceni pouze kombinaci
barev zelena/ Zluta. Tato kombinace nesmi byt pouZita pro Zidny jiny acel.
e Vyhradné pro oznac¢eni nulového vodice (N — Neurral,M - Middie) je uréena svétle modra barva.

e Vodi¢ PEN musi byt oznacen kombinaci barev zelend / Zluta po celé délce a navic svétlemodrou
barvou na obou koncich, nebo svétlemodry po celé délce a oznacen kombinaci zelena/ Zluta na
obou koncich. V siti TN-C, kde neni nebezpedi zamény s jinymi ochrannymi vodi¢i, je moZné pro
PEN vodi¢ pouzit barevné kombinace zelend / Zluta bez svétlemodrych koncti.

e Nihodné ochranné vodice, jako napf. kovové konstrukce, se v mistech pfipojeni oznaci
zeleno-Zlutymi pruhy.

1.4.21  Znaceniizolovanych vodici barvami
K vzijemnému rozliSeni vodi¢l se pouzivaji poznavaci barvy podle Tab. 1-5 a Tab. 1-6.

Tab. 1-5 Pozndavaci barvy izolovanych vodicu stridavych soustav

Vodi¢, Zila kabelu ‘ Poznavaci barva
L Fazovy nebo krajni ¢ema, hnéda, Seda
Nulovy (stfedni) svétle modra
PE | Ochranny zelena/ Zluta
PEN | Vodic PEN zelena / 2luta (+ svtie modra) ¥ |1

U Tam kde je moind zaména vodice PEN s jinym ochrannym vodicem, pouzije se i svétlemodré
oznaceni na koncich, viz vyse.

Tab. 1-6 Pozndvaci barvy izolovanych i holych vodicu stejnosmérnych soustav

Vodi¢, pfipojnice Poznavaci barva
L+ Kladny pdl tmaveé dervena
L- Zaporny pol tmavé modra
M Vodic ze stedu svétle modra
PE, PEM [ Ochranny zelend/Zluta

Pozndvaci barvou se rozumi barva posledni (vn&jsi) vrstvy izolace vodi¢e. Barva musi byt vyznatena
po celé délce vodice, musi byt trvanliva a rozlisitelna.

Barvy Cervend, bild, zelend a Zlutd (mimo kombinaci zelend/Zlutd) se nesmi pouzivat pro vicezilové
silové kabely. Kazda Zzila kabelu smi byt pouze jednobarevna (opét s vyjimkou kombinace
zelend/Zluta).

Obr. 1.2 Priklad znaceni vodi\c/‘i'}I a svorek stidavé soustavy
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1.6.1.1 Pevné pripojeni

Povoleno jen u pfipevnénych nepohyblivych zafizeni. Pfikladem mohou byt pevné instalovana
(stropni, nast®nna) svitidla.

1.6.1.2 Poddajny privod

Je pevné pfipojen K instalaci i pfedmétu, ale umoZiuje maly pohyb predmétu. Musi byt proveden
$ndrou s lanovymi vodiéi patiiéné odolnosti a oboustranné odleh¢en od mechanického namédhani.

1.6.1.3  Pohyblivy pfivod

Je na jedné strané opatien vidlici pro pfipojeni do zasuvky instalace, na druhé nastré¢kou nebo pevné

pfipojen k elektrickému predmétu. Pouziva se kpfipojeni pfenosnych a pojezdnych predméti

k pevnému rozvodu. Norma rozliSuje pohyblivé piivody:

e pevné pripojené, které jsou vybaveny na jednom konci vidlici a druhy konec je pfipojen do
svorek elektrického predmétu (napf. privod vrtacky);

e oddélitelné, které jsou vybaveny na jednom konci vidlici a na druhém konci nastrékou k zasunuti
do piivodky elektrického predmétu (napi. piivod k PC);

e prodluzovaci, které jsou vybaveny na jednom konci vidlici a na druhém konci pohyblivou
zasuvkou.

Pohyblivy pfivod musi byt proveden $idrou s lanovymi vodi¢i patii¢né odolnosti proti vliviim

prostiedi a musi mit potfebné vlastnosti pro jejich pouZiti (ohebnost, povrch, trvanlivost ...), které

zajist'uji bezpecny provoz privodu i pfipojovaného predmétu.

Provedeni =2

e Siiiry pohyblivych pfivodii musi byt v misté pFipojeni koliky vidlice
spolehlivé odleh¢eny od tahu, zajiStény proti posunuti ¢i
vytrzeni a proti zkrouceni zil. Vstupni otvory pro Sintry
musi byt upraveny tak, aby se $iitira nelamala nebo jinak
nepoSkodila.

e Ochrannd Zzila musi byt na obou koncich kabelu
zbaveného izolace tak dlouha, aby pfi pfipadném vytrZeni
Sndry ze svorek byla namdhana tahem aZ po preruSeni
(vytrzeni) viech pracovnich Zil — PE se musi pietrhnout
jako posledni.

e Oddélitelné pohyblivé privody musi byt opatfeny vidlici
i ndstrékou na tentyZz jmenovity proud a totéz jmenovité
napéti. Vidlice i nastrcka musi mit stejny poc¢et polu.

e  Zasuvky a vidlice musi byt u pohyblivych pfivodii pouZity
tak, aby se na kolicich nezapojenych vidlic v Zidném
piipadé nemohlo objevit napéti. Zhotovovani privodu
s vidlicemi na obou koncich je proto zakiazino.

e Pohyblivé privody s ochrannym vodi¢em (pro
pripojeni predmétu tiidy 1) musi mit vidlici i nastréku
s ochrannym Kontaktem.

e Pohyblivé pfivody bez ochranného vodi¢e musi byt
provedeny jen jako neoddélitelnd spojené s vidlici a na
druhém konci bud’ pevné pripojené ke svorkam
elektrického predmétu tfidy II nebo III, anebo opatifené
nezaménnou nastrékou bez ochranného kontaktu urenou
pro piivodky elektrickych predméti tridy 11 nebo 111.

e Délky pohyblivych pfivodi se doporucuje volit z fady:
1,5; 2;2,5; 3;5; 10; 16;25; 32 a50m.

vidlice

ochranny
kontakt

konec
vodice

ochranny
vodi¢

svorka pro
odlehceni
v tahu

spojovaci
zasuvka

{dutinky)

|
|
|
|
|
|
1
|
|

ochranny
kontakt

e Minimalni prﬁi‘cz Zil vodice pﬁvodu se voli s ohledem na Obr. 1.11 Spra'vné pro\,-edenf
pi‘edpgkladané zatizeni a délku pﬁVOdll, napi‘. Cu-vodi¢ jednqﬁi:‘)véh()pr(xllujovacih()
I mm’ pro zatizeni do 16 A, 2,5mm’ do 25 A a 4 mm’ do pFivodu (zdroj [44])
32A.
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1. Blektncka zafizeni

Provedeni prodluzovacich pohyblivych privodu

Krome vySe uvedenych zisad plati pro prodluZzovaci piivody navic:

e Musi byt opatfeny vidlici i pohyblivou zisuvkou stejného vzoru (a na stejny jmenovity proud
astejné jmenovité napéti).

e Nesmi byt pouzito $iir s prifezem Zily mensim nez | mm’ Cu pfi jmenovitém proudu 6 A a nez
1,5 mm? Cu pfi jmenovitém proudu 10 A.

e Prodluzovaci pohyblivé privody musi mit ochranny vodi¢ amusi byt opatfeny vidlici
i pohyblivou zisuvkou s ochrannym Kontaktem.

1.6.2 Zasuvky stridavého rozvodu

Pfipojovani zasuvek se Fidi CSN 332130. B&zné domovni jednofizové zisuvky se jmenovitymi
hodnotami 16 A/250 V se v pevnych rozvodech montuji vzdy ochrannym kolikem nahoru, coZ neplati
pro zasuvky umisténé v horizontdlni poloze (podlahové rozvody). Zasuvky nemaji byt montovény nize
nez 90 cm nad podlahou, v obytnych mistnostech alesponn 20 cm nad podlahou. Opét neplati pro
zasuvky stavebnicového listového rozvodu &i podlahové rozvody.

Pfi ¢elnim pohledu s ochrannym kolikem nahofe se pripojuje fizovy vodi¢ na levou zdifku a nulovy
vodi¢ na pravou zdifku. Na jeden obvod se smi pfipojit nanejvys 10 zasuvek ¢i dvojzasuvek.

V této souvislosti upozornime na starsi typ rozbocek jednofazovych zasuvek, ktery ma levou ¢&ast
zapojenou nespravné — fazova zdiika je vpravo. To je v rozporu s poZadavky bezpeénosti, proto jsou
tyto rozbotky povazovany za nebezpetné a doporucuje se vyradit je natrvalo z provozu.

Trojfazové zasuvky 3x400 V se vyskytuji ve &tyf- a pétizdifkovém provedeni 16 A nebo 32 A. Na
jeden obvod se nesm&ji montovat zisuvky o rizné hodnoté jmenovitého proudu. Ctyikolikové
provedeni se nema pouZivat v novych instalacich TN-S.

Zapojeni jednofazovych a trojfazovych zisuvek je na Obr. 1.12.

L PE N L1 L2 L3 N L PEN Lt L2 L3
| i
6 e ¢) O
O_0O ® O O
@——"rE O -~ PEN
a) b) ¢) d)
| Vsiti TN-S nebo TT | | Vsiti TN-C |

Obr. 1.12 Zapojeni zdsuvek bézného typu s ochrannym kontaktem, pohled zepredu. Jednofdzové
zdsuvky a) a c), trojfdzové b) ad) Zapojeni ¢) a d) plati pro star$i instalace TN-C.

1.7 KRYTi ELEKTRICKYCH ZARIZENI

Kryti EZ je konstrukéni opatfeni, tvofici soudast EZ. Stupei ochrany se oznacuje pismeny IP (Ingress
Protection) a je nomalizovan CSN EN 60529. Za oznaenim IP nasleduje
IP 23CH Xgﬁi;: a pripadné pridavné a doplikové pismeno, ktera specifikuji zpiisob
I ® Prvni Cislice vyjadfuje stupen ochrany osob pied nebezpeénym dotykem
zivych &astia stupen ochrany zafizeni pred vniknutim cizich predmétu.
#® Druha &islice vyjadiuje stupen ochrany pired vniknutim vody.
® Pridavné pismeno (nepovinné) specifikuje stupen ochrany pied nebezpednym
dotykem (pismena A, B, C, D)
—® Doplitkové pismeno (nepovinné) se pouziva k doplitkovym informacim; zatim
pouzivana pismena jsou H, M, S, W.

Oznaceni stupné ochrany musi byt uvedeno na krytu nebo na Stitku pfistroje.

I1X
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Tab. 1-8 Stupné ochrany krytim IP (zdroj [44])

A. Prvni &islice: ochrana pfed dotykem osobou a vniknutim téles | B. Druhé &fslice: ochrana proti vodé B _
stupef ochrana phiklad pouitl stupeh ochrana phiklad pouZitf
od'nnv“i pfed ochrany pted
IP OX nechréndno | uzavfené bezprasné IP X0 nachrénéno | suché prostory, ve
prostory bez osob, kterych se sré2(
¢ napk. transformagni kondenzovand voda
stanice
P X velkdcizi | bezpragnévnitti | . IPX1 svisie v mistech jen
télesa prostory, ve kterych K] kapajici s vertikdInd
¢ @250 mm,  pracuje obsluha, I ¢ ] voda kapajici vodou w
ey TR hibet ruky | napf. tozvoiw | i | * ‘
IP 2X stfednd velkd bezpradné mistnosti Wy, IP X2 kapejici mista, kde provozni i
cizitélesa s vétdimi volnymi i 4 vods | prostedky nejsou
¢ 22125 mm, ptedméty, " " ve sklonu vystaveny sthikajic ‘
g prst | napF. zokryté motory | " ' S do 15° vodé ze zemé \
1P 3X maldcizi | bezpradné vndjil S IPX3 kropeni  chrénéné prostred
télesa . a vnitfni prostory X (cése) venku bez pfimych
¢ = @225mm, s drobnymi a tenkymi N ve sklonu povétrnostnich
T2 n néstroj volnymi pfedméty \ 60°-90° viiv
P 4X pevnd cizl | vnéjsi a vnitini prosto- > P X4 stfikajici venku, s matym viivem
télesa ry, bez prachu, voda ze podasi nebo v trvale
o) @21mm, | napf. mechanické diiny viech sméri | vihkém prostred|
e silny drat v zemédaistvi o
IP 5X chrénéno svorkovnice v pra$ném tryskajici nechrdnéné misto
prach pfed prostied, voda z0 venku nebo v podnebi
prachem napF. v zemédéistvi viech smér( | se stélou relativni
a drétem vihkosti 80 %
i .
1P BX prachotdsné | pind prachotdsné intenzivné provozni prostfedky,
orach pfistroje tryskajici které jsou kratkodobé
napf. v prostoru voda ze vystaveny silné tryskajl-
: ¢ s hoFlavym prachem viech smérd  cf vodé& ze viech smérd
IP - oznateni daldimi plsmeny: doéasné pfenosna éerpadla
1. pismeno ponofeni s krétkodobym
A ochrana pfed dotykem hibetam ruky ponofenim
B ochrana pfed dotykem prstem
C ochrana pled dotykem néstrojem v provozu
D ochrana pfed dotykem dritem - — —
2. pismeno trvalé pro trvaly provoz pod
H zaitizeni pro vysoké napéti ponofeni vodou, také pod tlakem
M vyzkousena odolnost proti vaiknuti vody pHi béhu stroje
W vhodné pro poutiti za stanovenych povétrostnich podminek
§ wyzkousena odolnost proti vniknuti vody pHi Kidu stroje
Pifkdad IP 23 CS: chrénéno proti vniku pevnych téles o @ 12,6 mm, chréndno pled dedtém, chrénéno pFed dotykem néstrojem do délky
100 mm a 0 & 2,5 mm, vyzkou$eno na prinik vody pH zafizeni v klidu.
**Pokud je uddna jen jedna &slice, je misto dalii &lslice pismeno X, napf. IP X6 nebo IP 2X.

1.8 ZNACKY NA ELEKTRICKYCH PREDMETECH

Schvalovaci znacky

Vyrobee nebo dovozee je povinen podle zikona € 22/1997 Sb. uvadét na trh v Ceské republice jen
bezpetné vyrobky. Pred uvedenim stanoveného vyrobku na trh je povinen vydat pisemné prohlaseni
o shodé na zikladé posouzeni vlastnosti daného vyrobku s pozadavky na jeho bezpe¢nost podle
zminéného zdkona a s pfislusnymi technickymi pfedpisy - Nafizenimi vlady. TotéZ plati i na Gzemi
Evropské unie, kde obdobou Narizeni vlady jsou Evropské Direktivy. Vyrobky, které se svymi
parametry shoduji se stanovenymi pozadavky, se oznacuji znackou shody podle Tab. 1-9.

V soucasné dobé zkousi pfevaznou ¢ast elektrotechnickych vyrobki Elektrotechnicky zkusebni ustav
v Praze 8. Jeho logo a) v Tab. 1-9 slouZilo jako schvalovaci znacka do roku 1993, kdy bylo podle
Vyhlasky 232/1993 Sb. nahrazeno znac¢kou b). V soucasnosti se podle zikona 22/1997 Sb. v platném
znéni pouziva schvalovaci znacka c). Znacka d) se pouziva k oznaceni elektrotechnickych vyrobkii,
které odpovidaji evropskym smé&micim. VSechny vyrobky uvadéné v EU na trh od 1. 1. 1995 musi byt
opatfeny touto znatkou. Oznaceni dava vyrobce na své vyrobky sam; je pfitom povinen vyhotovit
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1. Blektricka zafizeni

dokumentaci a navod k obsluze, splnit poZzadavky na bezpe¢nost podle evropskych smérnic a pisemné
prohlasit, podle kterych smérnic bylo zafizeni vyrobeno a prezkoudeno (prohladeni o shodg).

Tab. 1-9 Nékteré schvalovaci znacky na elektrickyeh predmétech

) | Logo EZU - divéjsi schvalovac znatka pro
elektrotechnické wyrobky
b)
Novéjsi schvalovaci znatka
c)
Ceska znatka shody (CCZ)
d)
Znatka shody uzivana v EU (CE)
Grafické znacky

Grafické znacky na elektrickych piedmétech slouZi k preneseni informace nezaivisle na jazyce. Znacky
mohou byt umistoviny na zafizeni ¢i jeho &astech, v dokumentaci (navod k obsluze apod.) i jinde.
Grafické znatky uvadi IEC 60417-1 a mohou byt pouzZity:

k identifikaci zafizeni & jeho ¢asti,

e pro oznaceni provoznich stavii zafizeni,

e pro oznaceni pripojnych mist zafizeni,

ek poskytnuti informace (o pouZiti zafizeni, provozu, baleni atp.).

Tab. 1-10 Nékteré casto pouzivané grafické znacky na elektrickych predmétech

Zdroj stejnosmeérného

napéti (baterie) Nebezpetné napéti

— | Pojistka, pojistkova
= | skiini

Vstup
(energie nebo signalu)

Vystup
(energie nebo signalu)

Bezpeénostni ochranny
transformator

__ | Poloha,zapnuto® pro
| tlaitko (stlaceno)

Poloha ,vypnuto® pro
| tiagitko (vysunuto)

Zafizeni tfidy
ochrany Il

Prepinat
Zapnuto-vypnuto*

Oddélovaci ochranny
transfomator
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4. Ochrana pfed (razem elektrickym proudem

4.4.3 Prostredky zvySené ochrany

Tyto prostiedky chrani pfed piimym i nepfimym dotykem, zajistuji tedy zaroven zakladni ochranu
i ochranu pFi poruse.

4431 Zesilena izolace

Musi byt navrZena tak, aby odolavala elektrickému, tepelnému i mechanickému namahani a vlivi
prostiedi se stejnou spolehlivosti ochrany, jako dvojita izolace, viz Tab. 4-1.

4.4.3.2 Ochranné oddéleni obvodu

Ochranného oddéleni obvodu od ostatnich obvodii se dosdhne pouzitim dvojité izolace. Jestlize je
mezi oddélenymi obvody jakdkoliv soucdstka, musi vyhovovat pozadavkim na ochrannou impedanci,
tedy omezovat dotykovy proud na hodnoty v tabulce Tab. 4-4.

4.5 OCHRANNA OPATRENIi PRED URAZEM ELEKTRICKYM PROUDEM

Ochranné opatfeni musi sestavat ze vhodné kombinace ochrannych prostiedkii pro zajisténi zakladni
ochrany (ochrana pied pfimym dotykem neboli dotykem Zivych &asti) a ochrany p¥i poruse (ochrana
pred nepiimym dotykem neboli dotykem nezivych &asti). Tyto prostiedky musi byt na sobé nezavislé.

Tab. 4-5 Organizace ochrannych opatreni pred trazem elektrickym proudem

Ochranné opatieni Zakladni ochrana Ochrana pfi poru$e Dal$i ochrana
Ochrana automatickym | Zakladni izolace, Automatické odpojeni + Doplitkova ochrana
odpojenim od zdroje prepazky, kryty Ochranné pospojovani proudowym chrani¢em
Ochrana dvojitou nebo " . .
s lare| iae] Zakladni izolace Pfidavna izolace (nebo Zesilenaizolace)
Ochrana elektrickym | Zakladni izolace, pinte 85 sobes g |
oddélenim prepazky, kryty pospojovani

. : Jednoduché oddéleni od Ochranné oddéleni
Ochrana SELV Omezeni napé (ELV) ostatnich obvodu ELV a zemé | obvodu jinych nez SELV

Jednoduché oddéleni od Ochranné oddéleni

Ochrana PELV Omezeni napéti (ELV) | ;tatnich obvodi ELV obvodi jinjch nez ELV
Ochrana omezenim Ochranné oddéleni od
ustéleného dotykoveho | Omezeniustdiencho | nebezpetnjch Zivych
proudu a naboje W e casti

Pozndmka: norma rozlisuje jesté dalsi ochrannd opatreni, kterym se v téchio skriptech nebudeme
vénovait.

451 Ochrana automatickym odpojenim od zdroje

Zakladni ochranu zajistuje zikladni izolace nebo pfepaZky nebo kryty, ochranu pii poruse zajistuje
ochranné pospojovani a automatické odpojeni. Podle CSN 33 20004-41 ed.2 musi byt pouZito
dopliikové ochrany proudovym chrani¢em (4.5.6.1) u zasuvek pro vieobecné pouziti s jmenovitym
proudem do 20 A, které jsou uZivany laiky a mobilnich zafizeni se jmenovitym proudem do 32 A.
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Bezpeénost v elektrotechnice

5 PRVNi POMOC PRI URAZU ELEKTRINOU

Pfi vzniku tGrazu elektrickou energii zavisi vysledek zachrany postiZzeného na véasném a spravném
provedeni zdachrannych praci.

5.1 POSTUP ZACHRANNYCH PRACI
Pfi zachrannych pracich se postupuje podle Fetézee preziti:

I Laicka prvni pomoc = Zdravotnickd prvni pomoc = Transport = Odborné oSetieni

Postup ¢innosti pfi poskytovani prvni pomoci je:

e Technicka prvni pomoc (zhodnoceni pfi¢in trazu, vyprosténi postizeného).
Uré&eni rozsahu poranéni a stavu postizeného.

Privolani zdravotnické pomoci.

Volba zplsobu prvni pomoci a jeji poskytnuti.

Vysetieni pricin trazu.

5.2 TECHNICKA PRVNIi POMOC

Podle Grazového déje rozliSujeme traz elektrickym vybojem (véetné blesku) a proudem.

Uraz elektrickym vybojem

Urazovy d& je mZikovy a postiZeny nezistivd v pfimém kontaktu s elektrickym zafizenim. Dle

polohy postizeného je nutno zvazit moznost vzniku daldiho elektrického vyboje pii priblizeni

zachrénce, tj. nebezpedi primého ohroZeni zachrince. Zejména u elektrickych zafizeni vi, vwn a zvn je

tieba posoudit polohu postizeného a nasledné zachrance z hlediska bezpednych vzdalenosti vzhledem

k moznosti vzmiku dalsiho elektrického vyboje (preskoku). Prostor zajistime proti vzniku dal$iho

elektrického vyboje bud' bezpecnym vypnutim prislusného elektrického zafizeni nebo odtaZenim

postizeného do bezpe&né vzdalenosti.

Nasledky Grazu vybojem:

¢ vzhledem k tomu, Ze trazovy dé&j je mzikovy, nejsou pritomny tzv. spinavé kiece. Postizeno muize
byt dychani i srde¢ni ¢innost;

e i pii znacné energii vyboje nemusi byt popaleni télesného povrchu rozsihlé ani napadné, ale pri
tom neni vylou¢eno velmi @€Zké vnitini poranéni elektrickou energif;

e uraz elektrickym vybojem o nizké energii miZe vyvolat jen prechodnou a v&tSinou lehkou
zmatenost, svalovou ochablost, pocit poruchy rovnovahy a nékdy i prechodnou nepravidelnost
jinak dobfe hmatného tepu. VSechny tyto pfiznaky vyzaduji kontrolu Iékafem.

Uraz bleskem

MoZné ohroZeni osob bleskem se netyka pouze piimého zisahu bleskem. RovnéZ osoby zdrzujici se

v blizkosti bleskem zasaZeného objektu jsou ohroZeny moznym pieskokem blesku nebo poranénim pfi

explozi &i poZiru. Nebezpeti predstavuje také nepiimy uder blesku, kdy bleskovy proud tece od mista

zasahu viemi sméry a vytvafi krokové napéti (Obr. 4.1). Uraz bleskem se podoba trazu elektrickym
vybojem, oviem je specificky vétsimi proudy a vy$§im nap&tim.

e ¢lovek muze byt zasazen hlavnim vybojovym kandlem, coz byva ¢asto fatilni, nebo i vedlejsim
kandlem bleskového vyboje, kde proudy nedosahuji takovych hodnot; preziva priblizné s
zasazenych;

e pii piimém zisahu bleskem miZe dojit ke klouzavému preskoku vyboje na povrchu t&la, téméf
veskery ndaboj pak projde mimo télo a zasaZena osoba muze zasah preZit;

¢ mohou vzniknout popéleniny prvniho az tietiho stupné na misté vstupu a vystupu proudu z la;

* objevuje se ochrnuti nervii a svalu, které mizi zpravidla bez vaznych nasledkl v nékolika hodinach
az dnech;

e miZze dojit k poSkozeni mozku pro§lym proudem, poruchdm zraku a sluchu;

¢k nebezpeénym u¢inkiim patfi mozna zistava dechu nebo srde¢ni ¢innosti.
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5. Prvni pomoc pii Grazu elektiinou

Uraz elektrickym proudem

Postizeny obvykle zistava ve styku s elektrickym zafizenim (zdrojem tGrazu) a proto Urazovy déj

pokraduje. Pisobenim elektrického proudu vznikd u postiZzeného kiecovité stazeni svalstva, proto se

obvykle nemuize sam vyprostit (napf. nemuze se pustit vodice, ktery svird v ruce).

V okamziku irazu je postizeny sou¢asti prislusného obvodu, proto jeho vypro$téni musi byt provedeno

tak, aby nebyl ndsledné vyvoldn traz zachrdnce nebo dalsi osoby. Pres nezbytnost rychlého zisahu je

proto tieba rozvazné volit bezpeény zpusob vyprodténi postizeného. Volba zplisobu vyprosténi je

uréena konkrétnimi mistnimi podminkami, polohou postizeného a elektrickymi parametry zdroje

Grazu.

SoubéZné se zahdjenim vyproSténi postizeného je tieba neodkladné uvédomit provozovatele

piislusného elektrického zafizeni o vzniku a mistu Grazu z divodu zajiSténi nezbytnych opatieni

k zamezeni dal§iho ohroZeni osob, eventudlné zvifat a majetku.

Uraz elektrickym proudem se od tirazu elektrickym vybojem lisi ve svych nasledcich:

e iproud o nizkém napéti miZe vyvolat poruchy srde¢niho rytmu, které se mohou objevit
i s Casovym odstupem;

e napéti nizsi nez 1000 V vede nejcastéji k zastavé srdecni ¢innosti nebo k t&Zké poruse srde¢niho
rytmu;

e vysoké napéti vede k zastavé dychani, ob&hova zastava je vétSinou druhotna nasledkem duseni.
V prvni fazi byva dychani jeSté zachovano, ale je malo G¢inné;

e spinavé kieCe, které prodluzuji styk postizeného s vodicem, mohou vést Kk trhlinam svali,
zlomeninam obratlii patefe a dokonce i k zlomenindm dlouhych kosti koncetin;

¢ proud o vysokém napéti puisobi t&zké a rozsahlé popaleni tkani;

o Casto dochazi pfi vyprodténi k padu z vysky nebo k odmrsténi, coZz miZe vést k dal$im naslednym
poranénim.

5.2.1 Vyprosténi

Praktické moZnosti zpusobu vyprosténi postizeného jsou:

e vypnuti zdroje elektrického proudu,

e pierudeni piivodu elektrického proudu,

e vyprodténi postizeného,

e odsunuti zdroje trazu (napf. vodi¢e) z dosahu postizeného.

Vypnuti zdroje

predstavuje nejbezpednéjsi zpusob z hlediska zachrince, proto je piednostné pouZivan v piipadé,

kdy je mozné rychlé a bezpetné vypnuti predmétného elektrického zafizeni bez dal$iho ohroZeni

postizeného.

e Vpiipadé, Ze postizeny je v poloze, kdy po vypnuti elektrického proudu a nasledném povoleni
kiecovitého staZeni svalstva je nebezpedi jeho padu z vysky (zplsobeni daldiho trazu), je tieba
nejdiive provést zajisténi proti padu postizeného nebo volit jiny zplsob vyprosténi.

e P¥i vzniku trazu elektrickym proudem na elektrickém zarizeni nad 1000 V (va, vvn a zvn), je treba
do doby prokazatelného a jednozna¢ného vypnuti zafizeni odpovédnym pracovnikem (zejména na
rozvodnych energetickych zafizenich - verejném rozvodu), provadét vypro$téni postizeného s tim,
Ze zafizeni povazujeme za zapnuté i pres neexistenci pruvodnich jevi zapnutého zafizeni
(elektrické vyboje, kiece postiZzeného atp.). Diivodem je skuteCnost, Ze pii vzniku Grazu mohl byt
iniciovan poruchovy stav na zafizeni, ktery vyvolal vybaveni pfisluSnych ochran, ale nisledné
miiZe pusobit automatika opétného zapinani a zafizeni muze byt znovu zapnuto.

Preruseni privodu elektrického proudu
je zpusob vhodny tehdy, kdy vypnuti zdroje je ¢asové naro¢né a existuji-li technické moznosti
prerusit privod bez vlastniho ohroZeni trazem.

e PreruSeni pfivodu mizZe spolehlivé provadét pouze pracovnik s dostate¢nou odbornou zplisobilosti
v elektrotechnice.
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