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1 Introduction
This standard concerns the interior and exterior lighting requirements of all ŠKODA AUTO plants.

1.1 Regulations
For the control and electric installations of the lighting equipment compliance with ITS ŠKODA AUTO is necessary.
Further, it is necessary to comply with the following:

· The EU Declaration of Conformity including the CE marking as per Act No. 22/1997 Coll., as amended by Act No. 91/2016
Coll.

· Directive 2014/30/EU on technical requirements for products in terms of their electromagnetic compatibility.

· Directive 2014/35/EU laying down the technical requirements for low-voltage electric equipment.

· Government  Regulation  No.  361/2007  laying  down  conditions  for  the  protection  of  health  at  work,  as  amended  by
Government Regulation No. 68/2010 Coll., Government Regulation No. 93/2012 Coll. and Government Regulation No.
9/2013 Coll. and Government Regulation No. 32/2016 Coll.

· Act No. 258/2000 Coll. – on public health protection, as amended

· Health  Ministry  Decree  No.  432/2003  Coll.  laying  down the  criteria  for  dividing  tasks  into  categories  (such  as  visually
demanding, etc.), amended by Decrees 107/2013 and 181/2015.

· TKP-15 Ministry of Transport – Road construction specifications – Chapter 15 – Road lighting

· Technical standards and related regulations in force:

· ČSN EN 12464-1 - Light and lighting – Lighting of work places, Part 1: Indoor work places

· ČSN EN 12464-2 - Light and lighting – Lighting of work places, Part 2: Outdoor work places

· ČSN EN 13032-2 - Light and Lighting - Measurement and presentation of photometric data of lamps and
luminaires,

 Part 2:  Presentation of data for indoor and outdoor work places

· ČSN EN 12665 - Light and lighting – Basic terms and criteria for specifying lighting requirements

· ČSN EN 1837+A1 - Safety of machinery – Integral lighting of machines

· ČSN EN 1838 -  Light and lighting - Emergency lighting

· ČSN EN 50171 -  Central power supply systems

· ČSN EN 50172 - Emergency escape lighting systems

· ČSN EN 60598-2-22 - Particular requirements – Luminaires for emergency lighting – Part 2-22

· ČSN CEN/TR 13201-1 - Road lighting - Part 1

· ČSN EN 13201-2,3,4,5  -  Road lighting – Part 2, 3, 4 and 5

· ČSN 36 0455 - Road lighting – Additional information

· ČSN 73 0580-1 - Daylighting in buildings – Part 1: Basic requirements

· ČSN 73 0580-4 - Daylighting in buildings – Part 4: Daylighting in industrial buildings

· ČSN 36 0020 - Integral lighting - Basic requirement

· TNI 36 0450 - Discomfort glare in interior lighting

· TNI 36 0451 - Guide on the maintenance of indoor electric lighting systems

All the components used must comply with Government Regulation No. 117/2016 Coll. For deployment of waste
(old) materials that may affect the electric usability of the equipment, written consent from ŠKODA AUTO is required.
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2 Lighting basics

2.1 Vision
A human being gets 80-90% of information through eyesight. The capacity to see is active from a luminance level ranging
from hundredths to tens of thousands lx. This capability is necessary for a human being to move both during the day and
in the darkness at night or at twilight. At the same time, the observer is not capable of determining the luminance level.
This is related to the adaptation ability of eyesight. A human being seemingly performs some activity at low intensity as
easily as he does at higher luminance level, which would be more suitable for the given activity. The result is that
although the concerned persons performs the given work, he however does so with greater effort, over a longer period
of time and with less precision.
With the declining luminance level (illuminance, glare, luminance uniformity, colour temperature, flicker, etc.) labour
productivity and its quality also decline; the fatigue of the workers increases. In critical cases, health problems also arise.
The technical regulations are introducing parameters for certain standard conditions (age of the observer, eyesight
condition, contrast and size of the critical detail, etc.). In non-standard cases, the parameters are adjusted. They are
increased, but also lowered (e.g. in case of an unusually high contrast or substantially short period for performance of the
visual task).

2.2  Basic terms and variables
Light
Radiation is visible in the wavelengths 380 to 780 nm; evaluated by human sight.
Permanent residence
The stay of people in the interior or in its functionally delimited part, which takes more than four hours (in daylight) during
a single day and is repeated more than once a week during permanent use of the building (according to ČSN 73 0580-1
article 3.1.3).
Permanent work
Work  at  work  places  that  is  performed  for  a  period  of  4  hours  in  the  shift  and  longer.  (according  to  Government
Regulation 361/2007 Section 7(6))
Luminous flux, F the unit is the Lumen (lm)
It expresses the capability of the radiant flux to trigger visual perception. The kilo lumen (1 klm = 1000 lm) is also used.
Luminous intensity, l, the unit is the Candela (cd)
In  a  particular  direction,  it  is  equal  to  the  luminous  flux  included  in  the  unit  solid  angle.  Luminous  intensity  is  used  to
describe the optic properties of lamps and luminaires.
Illuminance (light intensity), E, the unit is the Lux (lx)
It is the total luminous flux incident on a surface.
Maintained luminance, Ē, Ēm, (lx)
It is the lowest permissible average luminance of the reference plane at the point of the visual task upon inclusion of the
age and condition of the lighting system.
Maintained luminance series, (lx)
It is determined in such a manner that the differences between the individual levels discernible by the human eye are as
follows: 20 - 30 - 50 - 75 - 100 - 150 - 200 - 300 - 500 - 750 - 1000 - 1500 - 2000 - 3000 – 5000 lx.
Maintenance factor, z, MF, dimensionless quantity
It expresses the debasement of the lighting system due to age and debasement of their elements. It depends on the
operational characteristics of the lamps and ballasts, luminaires, surfaces the delimit the interior space, environment and
on the maintenance plan. The calculations usually respect ageing (and soiling) of the lamps (zz, LLMF), luminaires (zs, LMF),
surfaces (zp, RSMF) and the factor of functional reliability of the lamps (zfz, LSF). Usually, other influences are not included
in the calculations.
Remark on the ageing of lamps
Information about its progress depending on the lighting time is provided by the manufacturer of the light fitting (lamp).
Remark on the lamp soiling factor
It must not be forgotten that the lamps with LED lamps also get soiled just like lamps with other light fittings.
Overall luminance uniformity, UO, dimensionless variable
This is the ratio of the minimum and average illuminance on the reference plane at the task site.
Longitudinal luminance uniformity, Ul, dimensionless variable
The ratio of the minimum and maximum illuminance on the reference plane at the task site. It is mainly used as a quality
criterion of road lighting.
Immediate surroundings of the visual task
Space surrounding the visual task inside the field of vision. Its width must be at least 0.5 m.
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Illuminance of the immediate surroundings of the visual task
Selected depending on the maintained luminance of the visual task space according to table 1 of the ČSN EN 12464-1
standard. Lighting uniformity must be at least 0.40.

Visual task background
Space in the immediate vicinity of the visual task. Within the limits of the illuminated space, its width is at least three
metres from the border of the immediate surroundings of the visual task.
Lighting of the visual task background
The maintained illuminance must be at least a third of the maintained illuminance of the immediate surroundings of the
visual task. Lighting uniformity must be at least 0.10.
Contrast, symbol K, dimensionless quantity
Evaluation of the difference between two or more visual perceptions observed simultaneously or in a time sequence
(contract of brightness, colour, illuminance). It is usually expressed as a ratio of the difference in values to one of them:
(L1-L2)/L2; L1/L2.
Luminance, L, the unit is the Candela per square metre (cd/m2)
This is the variable to which the eye responds directly (or the eye responds to the contrast of luminances). It depends on
the distance of the observer from the illuminated surface.
Glare
The sensation caused by excessively bright surfaces in the field of vision (illuminating surfaces of luminaires, lighted
surfaces with unsuitable reflection properties, windows). It may be the cause of errors, fatigue and accidents. It may be
perceived as discomfort glare or disability glare.
Discomfort glare, UGR, dimensionless quantity
It is caused directly by the lamps. If it exceeds the permissible value, it is then possible to delimit space where it is
possible to locate the work place in the room. Glare can also be reduced by adequate shielding according to tab. 2 of ČSN
12464-1. The glare rate is critical when using bright light sources, for example, LED lamps.
Directional lighting of the visual task
When the light hits the visual task area at a suitable angle, the visibility may improve and thus ease the performance of
visual work. It is desirable to reduce the occurrence of sharp shadows; in some case, the shadows improve the
differentiation of the visual task.
Reflection factor, ρ, dimensionless variable
It is the ratio of the reflected luminance flux and flux hitting a given area.
Light colour
The quality of the colour of light (light sources) is described by the colour temperature and colour rendering quality. It
affects the colour appearance of the illuminated objects and people even if the perception of the colours is individual in
character.
Colour appearance
It is the apparent colour of the light emitted, which is quantified by its correlated colour temperature (chromaticity) – TCP,
the scale unit is the Kelvin (K). Three appearance groups are differentiated: warm (below 3300 K), intermediate (usually
3300  to  5300  K),  cool  (usually  above  5300  K).  The  choice  of  colour  appearance  is  a  matter  of  psychology,  habit  and
aesthetics. It depends on the illuminance level, colours and character of the space. A warmer colour appearance is
suitable for leisure activities (social rooms, dining room), intermediate for working activity.
Colour rendering quality
It is given by the size of the general colour rendering index Ra (CRI).  The maximum value is 100.  The light sources with
colour rendering index below 80 must not be used in indoor spaces where people work or stay long-term. It is necessary
to ensure reliable differentiation of the safety colours.
Interference with the colour perception
Small areas seem darker and less intensive as compared with large areas. The colour perception and lightness of the
colour also depends on the angle of observation and direction from which the light falls on the assessed object. This is
especially true of objects with a mirrored reflection element (e.g. metallic or pearlescent paint). Comparison of various
colour perceptions is possible assuming unchanged observation conditions.
Flicker and stroboscopic effects
Time changes in light levels caused by mechanical or electrical phenomena. It negatively affects visual performance and
tiredness and is a cause of blurred vision. May cause headache. In the case of photosensitive epileptics, it may even cause
seizure. At certain flicker frequencies, a stroboscopic effect occurs, i.e. apparent delay, change of direction or stoppage of
the rotation movement of rotating objects.
General lighting
This is balanced lighting regardless of any special local requirements.
Staggered lighting
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This is light that ensures a higher luminance in part of the space, e.g. areas where visual work is performed.
Local lighting
This is an independently operated lighting for a specific visual task (spatial limitation).
Combined lighting
This general or staggered lighting supplemented with local lighting at the sites of more demanding visual work (e.g.
lighting of a working machine).

Integral lighting
Deliberate concurrent lighting by daylight and additional artificial lighting. It is desirable to devote special attention to the
design and operation of lighting systems especially in rooms with side lighting openings. In premises with integral
lighting, there are special requirements for eventual regulation of artificial lighting.
Determination of the condition of the parameters of the lighting systems
In most cases, it is possible to assess the real conditions on the basis of measurement. This must be done according to
the methodology stated in the technical standards of the instrument with valid calibration. Based on facts verified in this
manner,  the  lighting  systems  are  evaluated  and  this  forms  the  background  document  for  any  correction  of  the
maintenance plan or design of savings measures.

3 Workplace illumination

3.1 Introduction
The principles for lighting of work places (work place + place for stay of employees) are listed in European technical
standard ČSN EN 12464-1 in the case of indoor work places. In the event that the daylight requirements (ČSN 73 0580-1
and ČSN 73 0580-4) are not fulfilled in a given space, artificial lighting shall be designed in compliance with ČSN 36 0020.

ČSN EN 12464-2 applies to outdoor workplaces and the roads that link the individual workplaces are subject to the roads
lighting standards ČSN CEN/TR 13201-1, ČSN EN 13201-2 to 4 and ČSN 36 0455 (which comes into force during 2016).

The given technical standards are binding, or are binding standard values and requirements.

The standard value is the specific value of daylight, artificial and integral lighting contained in the corresponding Czech
technical standard regulating daylight, integral and artificial lighting. A standard requirement is a technical requirement
contained in the corresponding Czech technical standard.

3.2 Illuminance levels
The minimum value of the maintained luminance of general artificial lighting of 200 lx (hygienic minimum) must be
observed at a workplace where work is performed permanently with suitable daylight. In case of unsuitable daylight, but
under conditions of fulfilment of the requirements for integral lighting, the required minimum maintained luminance value
supplementing the overall artificial luminance is 200 lx.

In all the given cases where the corresponding technical standard brings a higher requirement, the value stated in such a
regulation shall apply. For integral lighting provided mainly via the side lighting openings, the prescribed value is raised by
one level of the luminance rate in the event that the maintained luminance requirement for the performed work is 200 to
500 lux inclusive.

At workplaces without a requirement for fulfilment of daylight quality and quantity requirements, or integral lighting,
permanent work is permissible only in cases concerning spaces:
• exclusively with night operation
• where the presence of daylight is not permissible for technological or health reasons
• where it is not possible to procure an adequate number or size of lighting openings for technological or structural

reasons.

The minimum overall artificial lighting value equivalent to a maintained luminance of 300 lx must be observed at the given
workplaces. If a maintained luminance requirement of 300 to 500 lux inclusive exists for the performed work, the
luminance is increased by one level of the luminance rate.

The maintained luminance values, which are stated in the standards the minimum permissible. In substantiated cases, it
is possible to increase the luminance rates. Maintained luminance must be increased in cases where:
• visual activity is decisive for the working task,
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• repair of any defects (incompatible part) would be costly,
• precision or high labour productivity is decisive,
• the work requires higher concentration,
• a low contrast visual task or very little critical detail is concerned,
• a task is performed for an unusually long time,
• the worker’s eyesight has deteriorated.

The required maintained luminance may be reduced in cases where:
• the critical detail of a visual task is unusually large or highly contrasting,
• a task is performed for an unusually short time.

It is generally non-permissible at a workplace with a permanent presence of people to reduce the maintained luminance
below the hygienic minimum (200 or 300 lx) pursuant to Government Regulation No. 361/2007 Coll.

If permanent work is not concerned, it is necessary to document the non-observance of the minimum standard values at
the workplaces with a snapshot of the working day.

It is always necessary to ensure that the workers are not exposed to glare. In case a shiny or highly reflective surface is in
the field of view, it is desirable to pay attention to reduce glare from the reflection of light from such articles.

In case of increase of the luminance,  the risk of glare may increase because it  is  necessary to use luminaires with light
sources that have a higher luminous flux. The lamp brightness increases. Similarly, there is a higher risk of glare also in
the case of reduction of the luminance level because this reduces the capability of eyesight to adapt to luminance and
glare  may  occur  also  from  lamps  with  a  lower  luminance  (which  it  has  achieved  thanks  to  light  sources  with  a  lower
luminous flux).

In connection with glare, higher attention is necessary when using LED lamps. The LED are small light sources that emit a
substantial luminous flux. For this reason their brightness is very high and the risk of glare increases.

It  is  necessary  to  ensure  suitable  distribution  of  the  luminance  in  the  field  of  vision.  For  creation  of  the  balanced
distribution of the luminance of all surfaces, suitable reflectance and luminance of the surfaces.
• for the ceiling, the suitable reflectance is in the range 0.7 to 0.9
• for walls 0.5 to 0.8
• for the floor 0.2 to 0.4
• for fixtures and fittings (furniture, machinery) 0.2 to 0.7

Reflectance is determined as the weighted average of the individual areas, which are present on a given surface (e.g. for
the walls, these are the window openings, furniture, pictures, etc.).

It is necessary that the ceiling and wall surfaces should be light. This ensures their adequate illumination. The maintained
luminance of the ceiling should be greater than 30 lx;  in the case of the walls,  it  should be greater than 50 lx.  In both
cases, it is necessary that the uniformity of the luminance should be at least 0.1.

It is sometimes necessary that the walls and ceiling should be lighter – e.g. in the offices, educational and health facilities,
public  entrance  areas,  in  the  corridors,  staircases  and  similar.  It  is  then  suitable  that  the  maintained  luminance  on  the
ceiling should be greater than 50 lx and on the walls greater than 75 lx.

3.3 Lighting systems
The lighting of the premises is usually done by means of the overall  lighting system. In the event that there are some
places with different visual intensity in the illuminated premises, it is possible to use a staggered lighting system.

Where the requirements are higher in terms of visual load, it is also possible to design a combined lighting system

The combined lighting system is not recommended for a required maintained luminance of up to 500 lx (inclusive). For
higher maintained luminance, but which is lower than 2000 lx the basic lighting (general, staggered) must provide at least
30% of the required luminance. For values above 2000 lx, it suffices that the basic lighting provides at least 10% of the
required luminance.
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The lighting system must be designed to ensure all the quantitative and qualitative requirements stipulated by the
applicable regulations or this document.

If the lighting system consists of a separate, mobile lamp, where the calculation of the luminance is done for a specific
position  of  the  lamp,  it  is  not  possible  to  manipulate  such  a  lamp  and  arbitrarily  change  its  position  without  expert
assessment.

4 Lighting system requirements
The values of maintained luminance, uniformity, glare (UGR) and colour rendering index stated in the standards and the
ITS, are binding.

Inspection of lighting systems is done by measurement and evaluation of the basic data provided by the manufacturer
(table of the UGR, Ra, Tc, …).

If the ascertained value, including the interval of expanded uncertainty, is better than the required value, then the
assessed parameter is suitable. It is unsuitable if it is lower. If it lies in the broader limits, it is then not possible to decide
on whether it is suitable. In such a case, it is necessary to specify the measuring procedure. If the condition shall still be
unsatisfactory even afterwards, it is necessary to take measures to improve the evaluated condition (e.g. more intensive
maintenance, change of location of an unsuitable workplace, supplementation of the lighting systems).

Glare is evaluated on the basis of completely adjusted UGR tables and UGR forms, or supported by a calculation of the
UGR values.  For evaluation of the operational lighting systems, it  is  possible to set the UGR values by using luminance
analysis that uses instruments to measure the luminance of a scene (ILMD). Any unsuitable condition must be solved
individually by change of the workplace location, change of the direction of view, glare shielding of the lamps, elimination
of shiny surfaces, etc.

The colour rendering is assessed according to the background documents of the manufacturer/supplier of the light
sources/lamps, or by measurement using appropriate instruments. The colour rendering index must not be lower than
suggested. It is non-permissible in one space to use light sources with a chromaticity difference of more than 10%.

It is necessary to remove or at least significantly reduce the stroboscopic effect at places where its manifestations are
undesirable  or  even  dangerous.  This  is  possible  in  the  case  of  mechanical  causes  by  suitable  fixture  of  the  lamps  or
elimination of moving objects. In case of electrical causes, this can be rectified by use electronic ballasts that operate at
high frequency or by consistent alternation of the power supply phases of the individual lamps. Lower quality LED lamps
are dangerous because they can cause glare.

4.1 Illuminance in the vicinity of the visual task

The maintained luminance values in the immediate task surround and task background is selected depending on the
luminous intensity of the visual task site itself according to the following table 1:

Table 1 – Maintained illuminance of the task site, its immediate surround and background

Illuminance (lx)

task sites task immediate surround task background
³750
500
300
200
150
100
£50

500
300
200
150
150
100
£50

200
100
75
50
50
50
50

The uniformity of the light in the task immediate surround must be better than 0.4 and at least 0.1 in task background.

4.2 Outdoor areas

Table 2 – lighting requirements – outdoor spaces
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Type of space, task or activity
Em

lx
GRL

-
U0

-
Ra

-

accesses to buildings and parking places, walkways without motor traffic 5 50 0.25 20
parking areas for finished vehicles, parking area for the employees, generally all
areas monitored by camera systems, driving through the gatehouses

50 50 0.25 20

areas for loading finished cars onto trucks or trains and for storing pallets and
crates during the performance of working operation, reading of addresses,
guides, use of tools
a/ only with vehicle operation
- in short time periods - max 1 hour
- with permanent employee presence, more than 4 hours

50
100

50
50

0.4
0.4

20
20

b/ with both vehicles and pedestrian operators present
- in short time periods - max 1 hour
- with permanent employee presence, more than 4 hours

100
200

45
45

0.5
0.5

20
20

loading platform and logistic shelters at buildings, material marking
identification

200 45 0.5 20

Pedestrian and other crossings

According
to the

brightness
of the

background

45 0.4 20

 Table 3 – Lighting requirements for pedestrian and other crossings

Maintained brightness

of the road surface/background

(cd/m2)

Average maintained vertical illuminance (lx)

lowest highest
premises

all premises
basic supplementary

1.5 L£ additional lighting is not established

1.0 <£ L 1.5 75 50 200

0.75 <£ L 1.0 50 30 150

0.5 <£ L 0.75 30 20 100

L <0.5 15 10 50

Internal roads with motor traffic are lighted according to the standard series ČSN EN 13201-X. The pedestrian crossings
are lighted according to the requirements of TKP-15 (Technical quality conditions for construction roads - Chapter 15 -
Road lighting – Ministry of Transport).

4.3 Administrative and training premises

Table 4 – Lighting requirements – administrative and training premises

Type of space, task or activity
Em

lx
UGRL

-
U0

-
Ra

-

corridors, entrance halls, elevators 100 28 0.4 80

staircases 100 25 0.4 80

staircases of the administrative buildings and training facilities 150 25 0.4 80

waiting rooms at the surgery 200 22 0.4 80

archives 200 25 0.4 80

dressing rooms, toilets 200 25 0.4 80
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document filing, copying, reception desks
computer rooms and language classrooms

300 19 0.6 80

writing, typing, reading, data processing, CAD workstations, conference and
boardrooms, lecture halls, teaching workshops, rooms for practical
training and laboratories

500 19 0.6 80

doctor's surgery 500 16 0.6 90

technical drawing 750 16 0.7 80

classrooms, consulting rooms 300 19 0.6 80

lecture halls, auditoriums, evening study, adult education 500 19 0.6 80

training workshops 500 19 0.6 80

4.4 Control workplace

Table 5 – Lighting requirements – control work place

Type of space, task or activity
Em

lx
UGRL

-
U0

-
Ra

-
interoperation control of parts using etalons and callipers, visual control of part
integrity with critical details size above 0.1 mm

500 22 0.60 80

control using micrometer gauges and exact surface assessment, work operations
with critical detail size 0.1 mm and less.

750 19 0.70 80

audits, quality control, designer workplaces (minimum admissible value) 1000 16 0.70 80

colour control 1000 16 0.70 90

4.5 Production premises

Table 6 – lighting requirements – production premises

Type of space, task or activity
Em

lx
UGRL

-
U0

-
Ra

-
orientation lighting of subterranean corridors, cellars, shafts, internal spaces where
production has been discontinued

50 - 0.40 60

passage areas and walkway corridors, warehouses with no permanent operator
presence, staircases, elevators, walkable grate platforms during use

100 25 0.40 60

thoroughfares for transportation and handling of big loads, automated
manufacturing lines (welding, spraying) with occasional manual control

150 25 0.40 60

areas with permanent presence of operators - loading, handling, and storage spaces,
machinery rooms, metal melting shops, sand preparation spaces, casts cleaning
shops

200 25 0.40 80

day rooms, rest areas, changing rooms, cafeterias, shower rooms, bathrooms,
restrooms

200 22 0.40 80

machinery control stations with monitor screen watching 200 25 0.60 80

working  operations  with  a  critical  detail  size  >  1  mm,  operation  of  automatic
machines – loading and unloading of parts, preparatory operations performed beside
the manufacturing line
cleaning of body surfaces, electric truck charging station, dispatch, packaging, vehicle
maintenance

300 25 0.60 60

working operations with critical detail size 0.1÷1 mm,  workplaces  at  the
manufacturing lines with forced tact, assembly and finishing lines, application of
mastics and glues, manual spot-welding, welding, alignment and remanufacturing of
the body, grinding of the welded body surfaces, manufacturing of models and
dummies

500 22 0.60 80

first aid rooms, control rooms 500 16 0.60 80

coating, coating and sanding boxes 750 16 0.70 80
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5. Light sources

In terms of minimisation of the energy demands, it is necessary to use light sources with the highest specific light output.
LED technology must be used preferentially. Any substantiated requirement for other technologies (for outdoor lighting -
high-pressure sodium or metal halide discharge lamps; for indoor premises - T5 fluorescent lamps) it is necessary to
obtain prior approval from the professional department of Škoda Auto a.s. through professional department PSZ/1 –
Methodology, standardization and service.

6 Lighting system quality requirements

A feasibility study of the lighting system is required to determine the best technical and economic versions of the lighting
system with regard to the lighting parameters, acquisition costs, electricity consumption, life cycle, maintenance costs
and rate of return on investments, also provision of subsequent background and other documents.

6.1 Evaluation of the current status

For evaluation of the current condition of the lighting system in the given plant, it is necessary to provide the following
background and other documents according to the individual competences given in the process model

• Raster of the layout of the lamps to scale

• Types of lamps used

• Drafting of the cable routes, types of cable lines

• Layout of the light distribution boards and marking of their capacity (scope)

• Project design documentation of the lighting system

• Operating states – method for use of the system, i.e. shift operation, number of operating hours per year

• Method of regulation of the procedure and its description

• Use of the daylight component

• Corroboration of the technical condition of the lighting system by an electrical revision technician

• Report on determination of the environment

• Report on determination of the lighting space - requirements

• Report on measurement of the illuminance of the individual spaces

Template Form No. 1 has been prepared for comprehensive summarisation of the required data to the current state of
the lighting system.

6.2 Lighting system design

For preparation of the design, study of the concept solution of the new lighting system, it is necessary in addition to the
above-stated to also provide:
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• Definition of lighting system requirements by the user of the given premises

• Definition of the lighting system control and operation methods

• Classify the lighting premises according to the light intensity requirements. Especially for general lighting,
technological, working areas, malting areas, roads, etc.

• Clearly mark the individual zones in the premises

• Requirement for replacement of the electrical installations (cable routes, cable lines, distribution boards) - see the
point on evaluation of the current state

• State all the necessary limitations – operating temperature, presence of chemicals, banned chemical compounds
and elements (e.g. Silicone), etc.

6.3 Lamp and light fitting requirements

When defining the lamp requirements, it is desirable to set the parameters so that all the needs and statutory
requirements are fulfilled, but not incessantly over-dimensioned resulting in higher lamp and lamp prices.

It is especially desirable to set the requirement for the lamp cover (IP), ambient temperature, resistance to chemicals,
resistance to corrosion, resistance to UV radiation, prohibited chemical materials.

Define the required chromaticity (light colour – see 2.2) and colour rendering Ra for the light source.

Definition of the light source type (LED, fluorescent lamp, discharge lamp), lamp output, radiation characteristics of the
lamps, management system and service life of the light sources can be recommended to the supplier, but is usually
derived from the light technical study.

The requirement may be defined using the form: “Current situation - description”

6.4 Statutory and other requirements

All the lamps, light fittings and other components of the lighting system must be properly placed on the EU market,
marked with the CE and ENEC markings.

The products must fulfil the electromagnetic compatibility (EMC) test.

The products must fulfil the specific conditions of the specific installations.

Further supplementary documentation for the products may be demanded:
• Copy of the report on luminous flux measurement, luminous intensity distribution measurement
• Copy of the report on measurement of the spectral characteristics of the LED light sources
• Copy of the report on the hot and durability tests
• Copy of the report on the IP cover level verification test
• Copy of the ENEC certificate
• Copy of the report on the electrical safety test – LVD
• Copy of the report on the electrical test (electrical strength, insulating resistance, transition resistance, leak and

contact current)
• Copy of the report on the electromagnetic compatibility (EMC) test
• Copy of the report on the electromagnetic interference (EMI) test
• Copy of the report on electromagnetic susceptibility (EMS) test

All the tests must be issued by accredited test centres in the EU.
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The tests may be performed also in a non-accredited laboratory. However, in case of doubts the contracting authority
without further ado reserves the right to request additional measurement by an accredited laboratory at the cost of the
supplier.

7 Choice of technical lighting solution

The parties interested in supplying the lighting system shall prepare the proposal on the basis of the supplied tender
conditions.

The tender conditions may be defined using the form: “Call for submission of a lighting supply bid”

Interested party – the supplier submits the proposed solution for evaluation.

The bid must contain the following:
• Calculation of the lighting in PDF format
• Calculation of the lighting in electronic (computational) program format
• Full corrected UGR table and filled UGR form
• DWG format drawing including the lamps and main components
• Lamp catalogue sheets with the manufacturer’s identification
• Itemized price offer
• Itemized specification of the lamps, all accessories, control elements…
• Table of the overview of costs according to the provided template (Dodavatel zadávací podmínky.xls)

The requirements for the product are
• Guarantee period of min. 5 years
• Post-guarantee supply of spare parts with a guarantee of min. 10 years
• The supplier guarantees maintenance repairs within 48 hours
• The delivery period after dispatch of the order is maximum 5 weeks
• Table of the overview of costs according to the provided template

Assessment of the submitted versions and selection of the best solution shall be done by an appointed group or a
person.

An integral part of realisation shall be a revision report and determination of the state of the lighting system parameters
at  the  cost  of  the  supplier.  The  measurement  of  the  lighting  parameters  shall  be  done  by  an  autonomous  person
approved by the contracting authority.

8 Technical requirements

8.1 General requirements (interior lighting)

• The supplied lamps and components must comply with the regulations for commissioning on the market and
applicable Czech technical standards

• For adequate use, the construction must generally have a stable shape and be resistant to twisting, corrosion and
ageing; for this reason, it must have adequately thick material, construction and manufacturing procedure.

• All the parts of the lamp must be made of corrosion resistant material or permanently protected against corrosion.
The painted metal parts must be pre-treated to ensure flawless and durable painting. The painting must be done
in such a manner that all quality parameters of the surface finish correspond to state-of-the-art technology. The
surfaces must be free of any defects, which would deteriorate their appearance.
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• The plastic covers of lamps, like trays, plates, protective tubes, etc. must be UV stable with antistatic finish.

• It is prohibited to use substances that disrupt the wettability of paints (cause of craters), especially silicones and
polytetrafluoroethylene. A document of compatibility with paints must be provided, especially on the absence of
silicone.

• The lamps must carry a type label according to EN 60598.

• The lamp hangers, e.g. ceiling hooks, must carry 5-fold the weight of the installed lamp, but at least 10 kg, without
deformation.

• For the LED lamps (exterior lamps, High Bay, strip lamps) in uncontrolled lighting systems, use industrial LED power
supply sources with CLO (constant light output) function, with constant nominal net luminous flux for the duration
of nominal life cycle; the manufacturer shall state the ballast efficiency and lamp input at the beginning and end of
the nominal life cycle.

• Systemic guarantee of 8 years (10 years for exterior lamps) at max. 70,000 hours and ambient temperature of max.
35 degrees. The systemic guarantee takes the ballast and LED module into consideration.

• Use of LED tubes to replace fluorescent tubes is not permissible.

• The lighting system must have an electric power consumption metering system with its subsequent integration
into the control and operation system.

• Integration of electricity consumption metering into the host Energis system is required.

8.2 Control and operating system

The control system must be used for control of the larger lighting units according to the ROI calculations. For control of
the lighting systems, the DALI, DALI2 system is required according to the set of standards of the series ČSN EN 62386-X. A
different system may be used only in substantiated cases after consultation and approval by the professional department
of ŠKODA AUTO a.s.

The control system must allow:

• Individual local control

• Remote control option

• Option to switch the entire lighting system on and off

• Control of the lighting in relation to daylight intensity

• Control of the lighting in relation to the use of the premises (motion sensors)

• Time control of the lighting

• Diagnostics of the individual components of the lighting system with error messages

• Local and remote configuration of parameters

• Option to allocate various levels of authorisation to control the lighting

• Visualisation of consumption (current + historical)

• Visualisation of the current condition of the lighting
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• Option to control the individual lamps

• User interface in the Czech language

• Combination of lighting system control (lamps, control elements) in metallic design, wireless control only after
approval by the professional department of ŠKODA AUTO a.s.

• Simple and lucid control

• Option for the user to set the parameters of the lighting system

• Expandable modular system

• For all changes in the configuration of parameters, a user non-erasable record of the person, time and changes
made must be procured

Inspection of observance of the illuminance must be ensured at least every 2 years (inspection and adjustment of the
lighting system parameters). This is an obligation for the user of the lighting system.

8.3 Lighting system distribution boards – according to ITS 1.11

8.4 Emergency lighting

• Design and operation of the emergency and safety lighting system shall correspond to the applicable technical
standards, especially ČSN EN 1838, ČSN EN 50172 and ČSN EN 60598-2-22 in force.

• As a technical  standard for emergency and safety lamps,  LED light source with a minimum design life of 50,000
hours is used; it is not recommended to use lamps for general lighting also as emergency lights.

• When using lamps with own batteries, the minimum technical standard shall be automatic lamp testing controlled
by an integrated timing and test module with indication of the lamp condition via a signalling LED light. It is not
permitted to newly retrofit the lamps with an NiCd battery.

• For all the new or reconstructed objects where more than 40 emergency and safety lamps shall be used for reason
of reduction of the operating and maintenance/operational inspection costs, it recommends use of a central
battery power source in compliance with ČSN EN 50171 with option of remote supervision and administration via
the Ethernet.

• When using a central battery system, communication between the individual lamps and the battery unit shall run
via the power line with option of programmable control of the modes of selected lamps via the battery unit or host
computer/system.

8.5  Public lighting requirements (VO)

Cable lines

• For underground lines (distribution routes) the requirement is a CYKY 4x16mm²/ 5x16mm² cable that is installed in
guards  over  its  full  length.  Guards  off  the  paths  and  roads  –  PVC  Ø60  –  110.  Guards  in  the  roads  and  paths:
concrete two-component, PVC with concreting or steel with concreting. Earthing strap FeZn 30/4mm running
together with the cable, mounting and connection according to ČSN.

• The cable must be circuited in case of failure.

• Cable from the pole equipment to the lamp - CYKY 3x2.5mm².

Parking lot and street poles
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• Conical, hot galvanized + two-component polyurethane coat of Comaxit Ral: 9006

Pole foundations

• According to the manufacturer’s recommendations depending on the peak thrust and load.

Markings

• The lamp cables must be marked according to the ČSN.

• The markings must also be resistant to poor weather conditions.

• Each installed pole must carry a label with the following data:

• connection from VO distribution board no…

• Electric circuit number

• Pole number

RVO distribution boards

• Plastic exterior design

• Basic equipment

• Electric meter

• Manual/automatic switch

• Switching clock

• Photo cell

• Contactors

• Circuit-breakers including accessories

• Lamp for the interior lighting of the distribution board

• min. 30% connection and space reserve

8.6 Documentation

• Requirements according to ITS 1.01

• The artificial and emergency light measurement report (the measurement shall be done by an autonomous entity
approved by the contracting authority on the account of the supplier)

• Calculation of the lighting in PDF format

• Calculation of the lighting in electronic (computational) program format

• DWG or DGN format drawing including the lamps and main components
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• Distribution board item test report

• Operating and Maintenance Instructions

9 Release list of component manufacturers

The listed components are generally specified and prescribed for all lighting deliveries, but also for general repairs and
overhauls. The list of specific released components can be specified in the technical assignment.

For the components not specified in this regulation, the supplier has the obligation to use the components released
according to ITS 1.11.

In case use of non-released components is necessary, or technologies other than LED, the supplier is obliged to submit a
request for issue of an exception from ITS with additional justification of application in ŠKODA AUTO a.s., for approval and
revision by the PSZ/1 expert department - Methodology, standardization and service.

The supplier has to submit a list of selected components to the client for approval.

9.1 Lamps for lighting the working premises – recommended technology: LED, discharge lamps, T5

Philips Beghelli
Zumtobel Vyrtych
Trilux Trevos
Waldmann Elektro Lumen
SBP Elkovo Čepelík
Regiolux

9.2 Hall lamps – lighting up to a height of 8m – recommended technology: LED, discharge lamps

Philips SBP
Zumtobel Regiolux
Trilux Elektro Lumen

9.3 Hall lamps – lighting above 8m – recommended technology: LED, discharge lamps

Philips Trilux
Zumtobel SBP

9.4 Internal roads – free-standing lamps – recommended technology: LED, T5

Philips Vyrtych
Zumtobel Trevos
Trilux Elektro Lumen
SBP Elkovo Čepelík
Regiolux Osmont
Beghelli Lucis

9.5 Internal roads – lamps on strips – recommended technology: LED, T5

Zumtobel Regiolux
Trilux

9.6 Office lamps – recommended technology: LED

Philips Elektro Lumen
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Trilux Elkovo Čepelík
Beghelli Lucis
Vyrtych Halla
Trevos

9.7 Lamps - Social and rest premises – recommended technology: LED

Trilux Osmont
Osram Lucis
Trevos HALLA
Deos

9.8 Lamps - Exterior areas – recommended technology: LED, discharge lamps

Philips Regiolux
Zumtobel IGuzzini
Trilux Siteco
SBP

9.9 Lamps - Exterior roads – recommended technology: LED, discharge lamps

Philips SBP
Zumtobel IGuzzini
Trilux Siteco

9.10 Emergency lamps – recommended technology: LED

Beghelli Elektro Lumen
Vyrtych ENSTO
Trevos

10 Annexes

10.1 Evaluation of the current status - description

10.2 Evaluation of the current status – overview of calculation data

10.3 Background tender documentation for the suppliers

10.4 Supplier’s offer – data summary

10.5 UGR value setting table


