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European foreword

This document (CEN/TR 16829:2016) has been prepared by Technical Committee CEN/TC 305
“Potentially explosive atmospheres - Explosion prevention and protection”, the secretariat of which is
held by DIN.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent
rights.
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1 Scope

This European Technical Report applies to bucket elevators that may handle combustible products
capable of producing potentially explosive atmospheres of dust or powder inside the bucket elevator
during its operation. The precautions to control ignition sources will also be relevant where the product
in the bucket elevator creates a fire risk but not an explosion risk.

For the purposes of this report, a bucket elevator is defined as an item of bulk material handling
equipment that carries material in powder form or as coarse products such as whole grain, wood chips
or flakes, in a vertical direction by means of a continuous movement of open containers.

This Technical Report specifies the principles of and guidance for fire and explosion prevention and
explosion protection for bucket elevators.

Prevention is based on the avoidance of effective ignition sources, either by the elimination of ignition
sources or the detection of ignition sources.

Explosion protection is based on the application of explosion venting, explosion suppression or
explosion containment and explosion isolation rules specifically adapted for bucket elevators. These
specific rules may be based on agreed test methods.

This European Technical Report does not apply to products that do not require atmospheric oxygen for
combustion.

2 Normative references
The following documents, in whole or in part, are normatively referenced in this document and are

indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

EN 1127-1:2011, Explosive atmospheres — Explosion prevention and protection — Part 1: Basic concepts
and methodology

EN 13237, Potentially explosive atmospheres — Terms and definitions for equipment and protective
systems intended for use in potentially explosive atmospheres

EN 13463-1, Non-electrical equipment for use in potentially explosive atmospheres — Part 1: Basic
method and requirements

EN 13463-5, Non-electrical equipment intended for use in potentially explosive atmospheres — Part 5:
Protection by constructional safety 'c’

EN 13463-6, Non-electrical equipment for use in potentially explosive atmospheres — Part 6: Protection
by control of ignition source 'b’

EN 14373, Explosion suppression systems

EN 14460, Explosion resistant equipment

EN 14797, Explosion venting devices

EN 14491, Dust explosion venting protective systems
EN 15089, Explosion isolation systems

EN 60079-10-2, Explosive atmospheres — Part 10-2: Classification of areas — Combustible dust
atmospheres
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EN ISO 12100, Safety of machinery — General principles for design — Risk assessment and risk reduction
(IS0 12100)

ISO 281, Rolling bearings — Dynamic load ratings and rating life
IEC/TS 60079-32-1, Explosive atmospheres — Part 32-1: Electrostatic hazards, Guidance

VDI 2263-1, Dust fires and dust explosions; hazards, assessment, protective measures; test methods for the
determination of the safety characteristic of dusts

koniecnahladu -textdalej pokracuje v platenejverzii STN



	TR 16829(2016)_e_stf.pdf
	Contents Page
	European foreword
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Bucket elevators
	4.1 General
	4.2 Bucket elevator types

	5 Fire and explosion hazards
	5.1 General
	5.2 Explosion hazards
	5.2.1 Presence of explosive atmospheres
	5.2.2 Presence of potential ignition sources
	5.2.2.1 General
	5.2.2.2 Equipment related ignition sources



	Table 1 — Equipment related potential ignition sources
	5.2.2.3 Ignition sources introduced or acting from outside

	Table 2 — Potential ignition sources introduced or acting from outside
	5.2.2.4 Ignition sources arising from the product itself
	5.2.3 Effect of ignition: smouldering product, fire, explosion, propagation of explosion
	5.2.4 Risk assessment
	5.3 Fire hazards

	6 Fire and explosion prevention and protection of bucket elevators
	6.1 General
	6.2 Fire prevention and protection
	6.2.1 Fire prevention
	6.2.2 Fire protection

	6.3 Explosion prevention and protection
	6.3.1 Prevention of explosive atmospheres
	6.3.2 Prevention of ignition sources
	6.3.2.1 Equipment related ignition sources



	Table 3 — Recommendations for all bucket elevators
	Table 4 — Additional recommendations for bucket elevators to become internally category 2
	6.3.2.2 Ignition sources introduced or acting from outside

	Table 5 — Measures to prevent ignition sources introduced or acting from outside to be become effective
	6.3.2.3 Ignition sources arising from the bulk material
	6.3.3 Protective measures

	7 Information for use
	7.1 General
	7.2 Markings

	Annex A  (informative)  Examples/types of bucket elevators
	A.1 Twin leg bucket elevator
	Figure A.1 — General view of twin leg, belt and bucket elevator
	A.2 Single leg bucket elevator
	Figure A.2 — General view of single leg, belt and bucket elevator
	A.3 Belt and bucket elevator
	A.4 Chain and bucket elevator
	A.5 Z-type bucket elevators
	Figure A.3 — Z-type bucket elevator
	A.6 Buckets
	A.7 Materials of construction
	A.8 Belt speed
	Annex B  (informative)  Guidance on explosion venting
	B.1 General
	B.2 Guidance for venting of twin leg bucket elevators
	Figure B.1 — Vent locations on bucket elevator legs
	Figure B.2 — The required pressure resistance for various Kst values and vent configurations (see Table B.1)
	Table B.1 — Vent configuration
	Figure B.3 — Maximum installation distance of the vents on the example  of vent configuration (2) and (5) (see Figure B.2)
	B.3 Guidance for venting of single leg bucket elevators
	B.4 Increased bucket elevator strength for plastic buckets
	B.5 Containment without venting
	Annex C  (informative)  Guidance on explosion suppression
	Figure C.1 — Schematic of bucket elevator with explosion suppression system
	Table C.1 — Information on the recommended explosion resistance of a twin leg bucket elevator and the necessary installation distance of the extinguishing barriers in the up and downleg (see Figure C.1)
	Annex D  (informative)  Example of an ignition hazard assessment
	D.1 Intended use
	D.2 Construction
	D.3 Ignition hazard assessments
	Table D.1 — Ignition hazards for the pulleys
	Table D.2 — Ignition hazard assessment for the axles
	Table D.3 — Ignition hazard assessment for the bearings
	Table D.4 — Ignition hazard assessment for the belt
	Table D.5 — Ignition hazard assessment for the buckets
	Annex E  (informative)  Example of a nameplate
	Figure E.1 — Example of a name  CE plate
	Annex F  (informative)  Guidance for assessing the probability of generating explosive atmospheres
	Bibliography




