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SAFETY REQUIREMENTS AND SURVEILLANCE PROCEDURE FOR HIGH POWER LASER
PRODUCTS USED FOR PUBLIC DISPLAY PURPOSES

ANNEX 1
ANNEX 2
ANNEX 3

Finnish Radiation and Nuclear Safety Authority (STUK) inspects high-power laser
products (classes 3B and 4) which are used in public displays, before they are taken
into use. The operator has always a duty to present the device on-site to STUK for in-
spection before being taken into use (Supervision-of-Non-Ionizing- Radiation Decree
(1306/1993, 43)).

The arrangements for physical protection relating to the use of display laser products
and venues shall comply with the requirements given in a Regulatory Guide on Radia-
tion Safety of High Power Display Lasers (ST Guide 9.4, in Finnish). A summary of
main requirements is given in Annex 1. The radiation safety requirements are based on
the European standard EN 60825-1 Safety of laser products. Part 1: Equipment classifi-
cation, requirements and user’s guide and to the international technical report CEI
IEC/TR3 60825-3 Safety of Laser products. Part 3: Guidance for laser displays and
shows. The operators shall take into account that in Finland audience scanning
with lasers is not allowed.

A notification in writing of public laser displays shall be made to STUK without delay
when the venue and date and time of display have been confirmed. The notification
shall contain at least the information required in Annex 2. The Annex may be used for
giving the notification. The notification shall be given not later than one week in ad-
vance of the planned display and the conduction of an inspection shall be possible not
later than two hours before the display. In the case of outdoor show a written notifica-
tion shall be given also to FINAVIA not later than one week before the display.

In Annex 3, contact information of STUK and FINAVIA are given.

Safety requirements for high power display laser products, 3 pages
Notification of a laser display, 1 page
Contact information, 1 page
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SAFETY REQUIREMENTS FOR HIGH POWER DISPLAY LASER PRODUCTS

These guidelines relate to the special considerations necessary to provide protection
against laser and collateral radiation emitted by high power display laser products. For
the purpose of this guidance

1)  “display” shall include all entertainment, theatrical, stage and set applications,
advertising promotions and illuminations and

2)  “high power laser” shall include all lasers belonging to Class 4 and Class 3B
(maximum rated output power being more than 5 mW).

The safety requirements given here are based on the standard EN 60825-1 Safety of laser
products. Part 1: Equipment classification, requirements and user’s guide and to the tec-
nical report CEI IEC/TR3 60825-3 Safety of laser products. Part 3: Guidance for laser
displays and shows. The operators shall take into account that in Finland audience
scanning with lasers is not allowed.

1 TECHNICAL SAFETY REQUIREMENTS

Each display laser product shall

1) Carry labels in accordance with the requirements stated in the standard EN
60825-1.

2)  Have a protective housing provided with safety interlocks if appropriate.
3) Incorporate a key-operated master control.
4)  Have a remote interlock connector.

5) Have a laser radiation emission warning system that gives an audible or visible
warning when it is switched on.

6) Incorporate one or more permanently-attached means (beam stop or attenuator)
capable of preventing human access to laser radiation in excess of the accessible
emission limit for Class 1M or Class 2M.

7)  Be provided with one or more readily accessible controls which will immediately
terminate the emission of any laser radiation.

8) Have a scanning safe guard if appropriate if the laser has been classified in the
scanning mode to a lower class compared to the class of stopped device.
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1.2

1.3

1.4

1.5

1.6

Each laser product shall have controls located so that adjustment and operation do not
require exposure to laser radiation equivalent to Class 3R, Class 3B or Class 4.

Any viewing optics, viewport of display screen incorporated in a laser shall provide
sufficient attenuation to prevent human access to laser radiation in excess of the AEL for
Class 1M.

Laser radiation outside of the visible range (400 nm to 700 nm) must not exceed Class 1
limits.

Each display laser product and associated optical components, mirrors, etc, should be
rigidly mounted to prevent unintended movements or accidental misalignment.

The materials used to terminate laser beams should be non-flammable and absorbent at
the relevant laser wavelengths.

2 REQUIRED SAFETY PRECAUTIONS

2.1

2.2

23

24

2.5

2.6

The maximum permissible exposure level (exposure time 100 s) must not be exceeded
at any point.

a) less than 3 m above any surface upon which the audience/general public is permitted
to stand; or

b) less than 2,5 m in lateral separation from any position where a person in the
audience/general public is permitted during the display

if the performance is under the continuous control of an operator.

The accessible level of laser radiation to operators/performers must not exceed the
maximum permissible exposure level. The applicable exposure time is 100 s, if such
radiation is intended to be viewed by them in order to perform their functions. In the
event that such radiation is not intended to be viewed by them then the applicable expo-
sure time is 0,25 s.

The entrances to areas where lasers are used should be posted with appropriate warning
signs according to the standard EN 60825-1.

Any area where the levels of laser radiation exceed the accessible emission limit for
Class 1 laser products should be clearly identified, appropriate warning notices posted
and barriers erected to prevent the entry of unauthorized persons. Entry into these areas
should be undertaken only by authorised persons if necessary and wearing the appropri-
ate protective equipment.

The laser beam must not be intentionally aimed at people.

Precautions should be taken to ensure that persons do not look into the laser beam.
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2.7

2.8

2.9

2.10

2.11

2.12

2.13

With the laser product must regularly be supplied a user instruction or operation manual
that contains adequate instructions for proper assembly, maintenance, and safe use in-
cluding clear warnings concerning precautions to avoid possible exposure to hazardous
laser radiation. A performance check list should also be provided.

Only trained employees may operate the laser equipment. The training should include at
least familiarization with system operating procedures and laser safety.

All laser performances shall be under the direct and personal control of the operator(s).
The operator shall be located where all beam paths can be directly observed at all times.

When not in use the key shall be removed from the key control or the laser shall be stored
in a location where unauthorized personnel can not gain access.

a) The setting up/alignment of laser systems should only be undertaken be a trained laser
operator.

b) Only those persons required to perform relevant functions should be present during the
alignment/ setting up of the system(s).

c) The accessible emission level of laser radiation should be reduced to the minimum
practicable level and in any event should not exceed the accessible emission limit for
Class 1M and Class 2M laser products.

d) Where necessary for the protection of those employed, appropriate protective equip-
ment should be worn during the alignment/setting up of the laser equipment.

A functional check should be made of all safety devices, interlocks, etc, which have been
provided to ensure the safety of persons prior to each public use of a display laser
product.

The operator shall immediately terminate the emission of laser radiation in the event of
equipment malfunction, audience unruliness, riot, mutiny or any other unsafe conditions.
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NOTIFICATION OF A LASER DISPLAY

Venue of show:

Type of show: Enclosed ~ Openair  Permanent  Temporary
Notel: If outdoor show, give a notification also to FINAVIA.

Date and time of show: of set up and alignment:

Contact person: Telephone:

Laser light show company and contact information:

Operator(s):

Devices:

Type(s) of laser(s), number(s):

Wavelength(s) (nm):

Maximum rated output power(s):

Mode of operation: CW __ Pulsed Total laser “on” time per show:

Laser projector(s)/Other(s):

Laser display effects:

Beams/Graphics/Others:

Note 2. Audience scanning is not allowed.
Note 3. The layout of the venue and the design of the laser installation (beam bath diagrams etc.)
shall be annexed to the notification.

Information supplied by:

Date and place:

Signature:
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CONTACT INFORMATION

All laser displays or shows:

STUK

Radiation and Nuclear Safety Authority
Non-Ionizing Radiation Laboratory
P.O.Box 14 (Laippatie 4)

FIN-00881 Helsinki

Finland

Switchboard +358 9 759 881

Tel. +358 9 759 88 454/ Reijo Visuri
Fax +358 9 759 88 450

E-mail: uvjalasertiimi@stuk.fi

Outdoor laser displays or shows:

FINAVIA

P.O.Box 50 (Lentijantie 3)

FIN-01531 Vantaa

Finland

Switchboard +358 9 82 771/ Marja Hannuksela
Fax +358 9 82 77 2099

E-mail : info@finavia.fi

STUK -« SATEILYTURVAKESKUS  Address - Laippatie 4, 00880 Helsinki
STRALSAKERHETSCENTRALEN Postal address * P.O.Box 14, FIN-00881 Helsinki, FINLAND
RADIATION AND NUCLEAR SAFETY AUTHORITY  Tel. (09) 759 881, +358 9 759 881 « Fax (09) 759 88 500, +358 9 759 88 500 * www.stuk.fi




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


