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European foreword 

This document (EN 16796-2:2016) has been prepared by Technical Committee CEN/TC 150 “Industrial 
Trucks - Safety”, the secretariat of which is held by BSI. 

This European Standard shall be given the status of a national standard, either by publication of an 
identical text or by endorsement, at the latest by May 2017, and conflicting national standards shall be 
withdrawn at the latest May 2017. 

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

EN 16796 consists of the following parts, under the general title Energy efficiency of Industrial trucks — 
Test methods: 

— Part 1: General; 

— Part 2: Operator controlled self-propelled trucks, towing tractors and burden-carrier trucks; 

— Part 3: Container handling lift trucks. 

The following parts are under preparation: 

— Part 4: Rough-terrain trucks; 

— Part 5: Trucks with elevating operator position and trucks specifically designed to travel with elevated 
loads. 

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, 
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, 
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, 
Turkey and the United Kingdom. 
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1 Scope 

This European Standard specifies the method of energy consumption measurement for the following 
types of industrial trucks as defined in ISO 5053-1: 

— counterbalance lift truck; 

— articulated counterbalance lift truck; 

— lorry-mounted truck; 

— reach truck (with retractable mast or fork arm carriage); 

— straddle truck; 

— pallet-stacking truck, 

— pallet truck; 

— platform and stillage truck; 

— pallet truck end controlled; 

— order-picking truck; 

— centre-controlled order-picking truck; 

— towing, pushing tractor and  burden carrier; 

— towing and stacking tractor; 

— side-loading truck (one side only); 

— lateral-stacking truck (both sides); 

— lateral-stacking truck (three sides); 

— non-stacking low-lift straddle carrier; 

— multi-directional lift truck. 

This part is intended to be used in conjunction with EN 16796-1. 

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 16796-1:2016, Energy efficiency of Industrial trucks — Test methods — Part 1: General 

EN ISO 3691-1:2015, Industrial trucks - Safety requirements and verification - Part 1: Self-propelled 
industrial trucks, other than driverless trucks, variable-reach trucks and burden-carrier trucks (ISO 3691-
1:2011, including Cor 1:2013) 
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ISO 5053-1, Industrial trucks — Terminology and classification — Part 1: Types of industrial trucks 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in ISO 5053-1 and EN 16796-1 
apply. 

4 Test conditions 

The test conditions are given in EN 16796-1:2016, Clause 4. 

5 Measurement procedure 

5.1 General 

EN 16796-1 applies together with the following sub-clauses that are describing specific information for 
the respective truck type. 

5.2 Test layout 

Figure 1 shows the general test layout to perform the consumption test-cycle for self-propelled trucks 
within the scope of this standard. Figure 2 shows the cycle for towing tractors and burden carriers. 

Key 
w distance between the longitudinal centre plane of the truck and the simulated leading edge of the 

rack 
l distance 

Figure 1 — Cycle for energy consumption test of self-propelled trucks 
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Key 
r minimum turning radius 
A,B midpoint r 
l distance 

Figure 2 — Cycle for energy consumption test of towing tractors and burden carriers 

5.3 Operating requirements and sequence for counterbalance lift trucks and 
comparable truck designs 

For counterbalance trucks, lorry-mounted trucks, multi-directional forklift trucks and articulated 
counterbalance lift trucks the cycle shall be performed according to Figure 1 and Table 1 and shall start 
at position “A”. 

While travelling the load shall be at a lift height defined by the manufacturer, typically 300 mm. The 
mast or the fork carriage shall be tilted to the maximum backwards tilt. 

Simultaneous operation is not permissible, travelling is not permitted while lift/lowering, or tilt 
operations. 

The test duration shall be 1 h and the speed shall be adapted to reach the number of cycles per hour as 
defined in Table 1. 

At position “B” and “D”, the load shall be lifted and lowered without depositing the load. 

The sequence of the cycle shall be carried out with the following actions: 

— start at position “A”, 

— travel in forward direction to position “B” by turning through 90°, 

— return the backward tilt to the vertical position, 

— lift the load with the lift as specified in Table 1, 

— lower to the lift height for travelling (300 mm), 

— tilt back to  maximum, 

— drive backwards to position “C”, 

— drive forward to position “D”, 

— repeat the procedure as on position “B”, 

— drive backwards to position “A”, 
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— end of cycle. 

Table 1 — Test specification for counterbalanced trucks 

Rated 
capacity Q, 

rated 
voltage U 
and type 

Q ≤ 5 t and 
U ≤ 36 V 

(electric) 

Q ≤ 5 t 
(all other) 

Q = 5 t a 5 t < Q ≤ 10 t 10 t < Q ≤ 18 t Q > 18 t 

Test load 0,7 Q 0,7 Q 0,7 Q 0,7 Q 0,7 Q 0,7 Q 

No. of cycles 
[1/h] 45 60 60 or 45 

a 45 40 25 

Distance l 
[m] 30 30 30 30 50 100 

Distance w 
[m] 3 3 3 or 4 a 4 5 8 

Lift at B and 
D [m] 2 2 2 2 3 3 

a The truck manufacturer may decide to test according to the test for trucks with Q ≤ 5 t or Q > 5t. For this 
capacity the selected No. of cycles and distance w shall be documented and published. 

5.4 Operating requirements for other types of self-propelled trucks 

5.4.1 General 

For other truck types within the scope of this standard the cycle shall be performed according to 
Figure 1 and Table 2. 
NOTE For types of trucks not covered by this standard or other parts of the standard series one of the specific 
measurement procedures can be chosen and used as a guideline. 

At position “B” and “D”, the load shall be lifted and lowered without depositing the load. 

The test duration shall be 1 h and the speed shall be adapted to reach the number of cycles per hour as 
defined in Table 2. 

Simultaneous operation is not permissible, travelling is not permitted while lift/lowering, reach or tilt 
operations. 

While travelling the load shall be at a lift height defined by the manufacturer, typically 300 mm. 
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Table 2 — Test specification for other types of trucks 

Type Reach 
truck 

Straddle 
trucks, 
pallet 

stacking 
trucks 

Pallet and 
stillage 
trucks, 
pallet 

trucks end 
controlled, 

centre 
controlled 

order 
picking 
trucks 

Towing tractors and 
burden carriers 

rated 
voltage 
U < 80 V 

rated 
voltage 
U ≥ 80 V 
and IC-
trucks 

Test load 0,7 Q 0,7 Q 0,7 Q 0,7 Q 0,7 Q 

No. of cycles [1/h] 35 20 20 40 60 

Distance l [m] 30 30 30 50 50 

Distance w/ Radius r 
[m] 3 3 3 rmin rmin 

Lift at B and D [m] 
4 2 

0,15 or 
max.a 

- - 

a Whichever is lower. 

5.4.2 Operating sequence for reach trucks 

For reach trucks the cycle shall be performed according to Figure 1 and Table 2 and shall start at 
position “D”. 

The mast or the fork carriage shall be tilted 6° backwards or to the maximum backwards tilt, whichever 
is the least. The reach mechanism shall be retracted. 

At position “B” and “D”, the load shall be lifted, lowered and shifted without depositing the load. 

The sequence of the cycle shall be carried out with the following actions: 

— start at position “D”, load at 300 mm, mast or the fork carriage tilted to the backwards tilt, reach 
mechanism in travelling position, 

— move the backward tilt to the vertical position, 

— extend the reach mechanism until maximum reach, 

— lift the load as specified in Table 2, 

— lower to the lift height for travelling (300 mm), 
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— retract the reach mechanism in travelling position, 

— tilt to the backwards tilt, 

— drive forward to position “C”, 

— drive backwards to position “B” by turning through 90°, 

— repeat the procedure as on position “D”, 

— drive forward to position “A”, 

— drive backwards to position “D”, 

— end of cycle. 

5.4.3 Operating sequence of straddle trucks and pallet stacking trucks 

For straddle trucks and pallet stacking trucks the cycle shall to be performed according to Figure 1 and 
Table 2 and shall start at position “D”. 

The sequence of the cycle shall be carried out with the following actions: 

— start at position “D”, load at 300 mm, 

— lift the load as specified in Table 2, 

— lower to the lift height for travelling (300 mm), 

— drive forward to position “C”, 

— drive backwards to position “B” by turning through 90°, 

— repeat the procedure as on position “D”, 

— drive forward to position “A”, 

— drive backwards to position “D”, 

— end of cycle. 

Double stackers and stacking tractors should be tested according to 5.4.3. 
5.4.4 Operating sequence for pallet and stillage trucks, pallet trucks end controlled, centre 
controlled order picking trucks 

The start position of those trucks is depending on the forward-driving direction as defined in 
EN ISO 3691-1:2015, Annex A. 

At position “B” and “D”, the load shall be lifted and fully lowered. While travelling the load shall be at 
150 mm or the maximum height, whichever is lower (transport height). The sequence of the cycle for 
trucks where load-trailing is defined as forward-driving direction shall be carried out with the following 
actions: 

— start at position “D”, load at 150 mm or the maximum height, whichever is lower, 

— lower the load carriage to the floor, 
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— lift the load to the transport height, 

— drive forward to position “C”, 

— drive backwards to position “B” by turning through 90°, 

— repeat the procedure as on position “D”, 

— drive forward to position “A”, 

— drive backwards to position “D”, 

— end of cycle 

The sequence of the cycle for trucks where load-leading is defined as forward-driving direction shall be 
carried out with the following actions: 

— start at position “A”, load at 150 mm or the maximum height, whichever is lower, 

— travel in forward direction to position “B” by turning through 90°, 

— lower the load carriage to the floor, 

— lift the load to the transport height, 

— drive backwards to position “C”, 

— drive forward to position “D”, 

— repeat the procedure as on position “B”, 

— drive backwards to position “A”, 

— end of cycle 

5.4.5 Operating sequence for towing tractors and burden carriers 

For towing tractors and burden carriers the cycle shall be performed according to Figure 2 and Table 2. 

For towing tractors and burden carriers with trailer(s) r is the minimum turning radius including the 
trailer(s). 

For burden carriers without trailer r is the minimum turning radius. 

The cycle shall start at position “A” by travelling in direction position “B”, turning with the minimum 
turning radius r and travel back to position “A”, turning there and continue. 

The test duration shall be 1 h and the speed of the tractor/carrier shall be adapted to reach the number 
of cycles per hour as defined in Table 2. 

The trailer specification (number of trailers, type (dimension, material) and number of castors) shall be 
documented and reported. 



This page deliberately left blank



BSI is the national body responsible for preparing British Standards and other 
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization 
products are published by BSI Standards Limited.

British Standards Institution (BSI)

About us
We bring together business, industry, government, consumers, innovators 
and others to shape their combined experience and expertise into standards 
-based solutions.

The knowledge embodied in our standards has been carefully assembled in 
a dependable format and refined through our open consultation process. 
Organizations of all sizes and across all sectors choose standards to help 
them achieve their goals.

Information on standards
We can provide you with the knowledge that your organization needs 
to succeed. Find out more about British Standards by visiting our website at 
bsigroup.com/standards or contacting our Customer Services team or 
Knowledge Centre.

Buying standards
You can buy and download PDF versions of BSI publications, including British 
and adopted European and international standards, through our website at 
bsigroup.com/shop, where hard copies can also be purchased. 

If you need international and foreign standards from other Standards Development 
Organizations, hard copies can be ordered from our Customer Services team.

Copyright in BSI publications
All the content in BSI publications, including British Standards, is the property 
of and copyrighted by BSI or some person or entity that owns copyright in the 
information used (such as the international standardization bodies) and has 
formally licensed such information to BSI for commercial publication and use.

Save for the provisions below, you may not transfer, share or disseminate any 
portion of the standard to any other person. You may not adapt, distribute, 
commercially exploit, or publicly display the standard or any portion thereof in any 
manner whatsoever without BSI’s prior written consent.

Storing and using standards
Standards purchased in soft copy format:

•  A British Standard purchased in soft copy format is licensed to a sole named 
user for personal or internal company use only.

•  The standard may be stored on more than 1 device provided that it is accessible 
by the sole named user only and that only 1 copy is accessed at any one time.

•  A single paper copy may be printed for personal or internal company use only.

Standards purchased in hard copy format:

•  A British Standard purchased in hard copy format is for personal or internal 
company use only.

•  It may not be further reproduced – in any format – to create an additional copy. 
This includes scanning of the document.

If you need more than 1 copy of the document, or if you wish to share the 
document on an internal network, you can save money by choosing a subscription 
product (see ‘Subscriptions’).

Reproducing extracts
For permission to reproduce content from BSI publications contact the BSI 
Copyright & Licensing team.

Subscriptions
Our range of subscription services are designed to make using standards 
easier for you. For further information on our subscription products go to 
bsigroup.com/subscriptions.

With British Standards Online (BSOL) you’ll have instant access to over 55,000 
British and adopted European and international standards from your desktop. 
It’s available 24/7 and is refreshed daily so you’ll always be up to date. 

You can keep in touch with standards developments and receive substantial 
discounts on the purchase price of standards, both in single copy and subscription 
format, by becoming a BSI Subscribing Member. 

PLUS is an updating service exclusive to BSI Subscribing Members. You will 
automatically receive the latest hard copy of your standards when they’re 
revised or replaced. 

To find out more about becoming a BSI Subscribing Member and the benefits 
of membership, please visit bsigroup.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards 
publications on your intranet. Licences can cover as few or as many users as you 
wish. With updates supplied as soon as they’re available, you can be sure your 
documentation is current. For further information, email subscriptions@bsigroup.com.

Revisions
Our British Standards and other publications are updated by amendment or revision. 

We continually improve the quality of our products and services to benefit your 
business. If you find an inaccuracy or ambiguity within a British Standard or other 
BSI publication please inform the Knowledge Centre.

Useful Contacts
Customer Services
Tel: +44 345 086 9001
Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 345 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

BSI Group Headquarters

389 Chiswick High Road London W4 4AL UK

BSI Back Cover.indd   1 27/01/2016   14:20


	Contents Page
	European foreword
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Test conditions
	5 Measurement procedure
	5.1 General
	5.2 Test layout

	Figure 1 — Cycle for energy consumption test of self-propelled trucks
	Figure 2 — Cycle for energy consumption test of towing tractors and burden carriers
	5.3 Operating requirements and sequence for counterbalance lift trucks and comparable truck designs

	Table 1 — Test specification for counterbalanced trucks
	5.4 Operating requirements for other types of self-propelled trucks
	5.4.1 General


	Table 2 — Test specification for other types of trucks
	5.4.2 Operating sequence for reach trucks
	5.4.3 Operating sequence of straddle trucks and pallet stacking trucks
	5.4.4 Operating sequence for pallet and stillage trucks, pallet trucks end controlled, centre controlled order picking trucks
	5.4.5 Operating sequence for towing tractors and burden carriers


