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Foreword 

This document (EN 1804-3:2006+A1:2010) has been prepared by Technical Committee CEN/TC 196 
“Machines for underground mines - Safety”, the secretariat of which is held by DIN. 

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text or by endorsement, at the latest by July 2010, and conflicting national standards shall be withdrawn at the 
latest by July 2010. 

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. 

This document includes Amendment 1, approved by CEN on 2009-12-21. 

This document supersedes EN 1804-3:2006. 

The start and finish of text introduced or altered by amendment is indicated in the text by tags ! ". 

This document has been prepared under a mandate given to CEN by the European Commission and the 
European Free Trade Association, and supports essential requirements of EU Directive(s). 

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this document. 

This document is Part 3 of a European Standard specifying the safety requirements for hydraulic control 
systems. 
The other parts are: 
Part 1: Support units and general requirements 
Part 2: Power set legs and rams 
Part 41: Electro-hydraulic control systems 
 
According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, 
Sweden, Switzerland and United Kingdom. 

                                                      

1 In preparation 
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Introduction 

This document is a type C standard as stated in EN ISO 12100-1. 
 
The machinery concerned and the extent to which hazards, hazardous situations and events are covered are 
indicated in the scope of this document. 
 
When provisions of this type C standard are different from those which are stated in type A or B standards, the 
provisions of this type C standard take precedence over the provisions of the other standards for machines 
that have been designed and built according to the provisions of this type C standard. 
 
The extent to which hazards are covered is indicated in the scope of this document.  
While preparing this document, it was assumed that: 
 
 only trained and competent persons operate the machine; 

 components without specific requirements are; 

a) designed in accordance with the usual engineering practice and calculation code; 

b) of sound mechanical construction; 

c) free of defects; 

 components are kept in good working order; 

 a negotiation took place between the user and the manufacturer concerning the use of the machinery. 
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1 Scope 

This document specifies the safety requirements for hydraulic control devices, including hydraulic valves and 
their control elements, valve combinations, control systems, pipes and hose assemblies, fittings, shut-off 
devices, measuring devices, filters, built-in pressure limiting and check valves in legs and rams and water 
spraying and dust suppression valves when used as specified by the manufacturer or his authorized 
representative. Excluded are electronic control devices, pressure generators, and internal valves of legs and 
rams (e.g. constant yield valves, see EN1804-2). 

Some components are dealt with in other parts of this standard. 

 
NOTE prEN1804-4 also applies to electro-hydraulic control devices. Part 4 also contains requirements for electrical 
control elements of valves. 

This document applies to hydraulic control devices at ambient temperatures from –10 °C to 60 °C. 
This document identifies and takes into account: 
 
 possible hazards which may be caused by the operation of hydraulic control devices; 

 areas and operating conditions which may create such hazards; 

 hazardous situations which may cause injury or may be damaging to health; 

 hazards which may be caused by firedamp and/or combustible dusts. 

This document describes methods for the reduction of these hazards. 
A list of significant hazards covered appears in clause 4. 
This document is applicable to all hydraulic control devices placed on the market for the first time after the 
date of issue of this standard. 
This document does not specify any additional requirements for: 
 
 use in particularly corrosive environments; 

 hazards occurring during construction, transportation, decommissioning; 

 earthquakes. 

2 Normative references 

The following referenced documents are indispensable for the application of this document.  For dated 
references, only the edition cited applies.  For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

EN 853, Rubber hoses and hose assemblies — Wire braid reinforced hydraulic type — Specification 

EN 854, Rubber hoses and hose assemblies — Textile reinforced hydraulic type — Specification 

EN 855, Plastic hoses and hose assemblies — Thermoplastics textile reinforced hydraulic type — 
Specification 

EN 856, Rubber hoses and hose assemblies — Rubber-covered spiral wire reinforced hydraulic type — 
Specification 

EN 857, Rubber hoses and hose assemblies — Wire braid reinforced compact type for hydraulic applications 
— Specification 

EN 982:1996, Safety of machinery — Safety requirements for fluid power systems and their components —
Hydraulics 
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EN 1050:1996, Safety of machinery — Principles for risk assessment 

EN 1804-1:2001, Machines for underground mines — Safety requirements for hydraulic powered roof 
supports — Part 1: Support units and general requirements 

EN 1804-2:2001, Machines for underground mines — Safety requirements for hydraulic powered roof 
supports — Part 2: Power set legs and rams 

prEN 1804-4:2004,  Machines for underground mines — Safety requirements for hydraulic powered roof 
supports — Part 4: Electro-hydraulic control systems 

EN 13463-1:2001, Non-electrical equipment for potentially explosive atmospheres — Part 1: Basic method 
and requirements 

EN ISO 12100-1:2003, Safety of machinery — Basic concepts, general principles for design — Part 1: Basic 
terminology, methodology (ISO 12100-1:2003) 

EN ISO 12100-2:2003, Safety of machinery — Basic concepts, general principles for design — Part 2: 
Technical principles (ISO 12100-2:2003) 

EN ISO 6743-4:2001, Lubricants, industrial oils and related products (class L) — Classification — Part 4: 
Family H (Hydraulic systems) (ISO 6743-4:1999). 

ISO 1219-1 Fluid power systems and components — Graphic symbols and circuit diagrams — Part 1: Graphic 
symbols 

ISO 6805:1994, Rubber hoses and hose assemblies for underground mining — Wire-reinforced hydraulic 
types for coal mining — Specification 

ISO 7745:1989 Hydraulic fluid power — Fire-resistant (FR) fluids — Guidelines for use 

 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in EN 1804-1:2001, EN 1804-2:2001,   
prEN 1804-4:2004 and the following apply: 

3.1 
hydraulic control devices 
system required to control all the functions of the hydraulic powered roof supports 

3.2 
pressures 
 
3.2.1 
maximum permissible working pressure 
maximum hydraulic pressure at which a hydraulic component may be operated (see EN 1804-2:2001) 
 
3.2.2 
setting pressure 
hydraulic pressure in the legs and support rams on completion of the setting procedure. This pressure is 
supplied by the hydraulic system (see EN 1804-2:2001) 
 
3.2.3 
yield pressure of a pressure limiting valve 
nominal hydraulic pressure to which a pressure limiting valve is adjusted and at which it should operate (see 
Figure A.2 and 5.3.3) 
 
3.2.4  
opening pressure of a pressure limiting valve 
hydraulic pressure at which a valve begins to open and hydraulic fluid is passing through it (see Figure A.2 
and 5.3.4) 
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3.2.5 
closing pressure 
pressure at which the valve is closed and the flow of hydraulic fluid is shut off (see Figure A.2 and 5.3.5) 
 
3.3  
valves 
devices for controlling the hydraulic functions (see EN 1804-2:2001) 
 
3.3.1  
type A valves 
(pressure limiting valves) limit the internal hydraulic pressure of actuators 
 
3.3.2 
type B valves 
(e.g. check valves) shut off the hydraulic fluid directly from the actuators 
 
3.3.3 
type C valves 
(e.g. directional control valves) in their neutral position, block off the supply pressure to the actuators . When 
these valves are operated, the hydraulic fluid is switched to the actuators or is used to control other valves 
 
3.3.4 
type D valves 
all those valves that cannot be classified specifically in one of the types A to C. These may be special types of 
valves or integrated types (e.g. valve combinations and control systems) 
 
3.4 
types of control systems 
 
3.4.1 
adjacent control system 
type of control system in which the individual functions of  one support unit are manually operated from an 
adjacent support unit 
 
3.4.2 
unit sequence control system 
control system in which a functional sequence, (e.g. lowering - advancing - setting) operates in one single 
support unit 
 
3.4.3 
automatic guaranteed setting control 
type of control system where the setting function of legs and/or support rams is operated automatically, at 
least until the rated value of the setting pressure of legs and/or support rams in the support unit has been 
attained 
 
3.5 
pushbutton override control (dead man's control)  
function that remains active for as long a pushbutton is pressed  
 
3.6 
intended roof support yield parameters 
parameter of the valves that is maintained at the intended yield of the hydraulic roof support 
 

4 List of hazards 

The following list of hazards relates in all points to continuous operation and to installation and maintenance. 
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This list contains the hazards and hazardous situations, as far as they are dealt with in this document, 
identified by risk assessment significant for this type of machinery and which require action to eliminate or 
reduce risk. 
 

Table 1 — List of significant hazards with cross-references to corresponding requirements 

No. 
acc. to 

EN 
1050:1996 

Hazards Essential 
requirements 
of Directive 

98/37/EC 
Annex 1 

Relevant clause/subclause of 
this document 

1 Mechanical hazards due to: 
 

  

 - machine parts or work pieces, e.g. 
- accumulation of energy inside the machinery, e.g.: 

  

1.1 Crushing hazard 1.3 5.1.2, 5.2.5, 5.4, 5.5 
1.2 Shearing hazard  5.1.2, 5.2.5, 5.4, 5.5 
1.3 Cutting or severing hazard  5.1.2, 5.2.5, 5.4, 5.5 
1.9 High pressure fluid injection or ejection hazard 1.3.2 5.1.3, 5.1.9, 5.2.1, 5.3, 5.4, 5.5 
2 Electrical hazards due to:   

2.4 Electrostatic phenomena 1.5.2 5.6 
7 Hazards generated by materials and substances 

(and their constituent elements) processed or used by 
the machinery 

  

7.1 Hazards from contact with or inhalation of harmful 
fluids, gases, mists, fumes, and dusts 

1.1.3, 1.5.13, 
1.6.5 

5.2.2 

7.2 Fire or explosion hazard 1.5.6, 1.5.7 5.1.10, 5.6 
8 Hazards generated by neglecting ergonomic 

principles in machinery design, e.g. hazards from: 
  

8.1 Unhealthy postures or excessive effort 1.1.2d, 1.1.5, 
1.6.2, 1.6.4 

5.1.3, 5.2.6 

8.2 Inadequate consideration of hand-arm or foot-leg 
anatomy 

1.1.2d, 2.2 5.1.3, 5.2.6 

8.3 Neglected use of personal protection equipment 1.1.2e 5.2.1, 5.2.8, 5.3, 5.4, 5.5 
10 Unexpected start-up, unexpected 

overrun/overspeed 
(or any similar malfunction) from: 

 5.1.4, 5.1.6, 5.2.7, 5.2.8, 5.3, 5.4, 
5.5, 5.6 

13 Failure of the power supply 1.2.6 5.2.4 
17 Falling or ejected objects or fluids 1.3.3 5.1.9, 5.2.3, 5.3, 5.4, 5.5, 5.6 
26 Insufficient instructions for the driver/operator 3.6 5.1.3, 5.1.6, 5.1.8, 5.2.5 
27 Mechanical hazards and hazardous events   

27.4 From insufficient mechanical strength of parts 4.1.2.3 5.2.3, 5.3, 5.4, 5.5, 5.6 
27.8 From abnormal conditions of 

assembly/testing/use/maintenance 
4.4.1, 4.4.2d 5.1.11 

34 Mechanical hazards and hazardous events due to:   

34.1 Inadequate mechanical strength – inadequate working 
coefficients 

6.1.2 5.2.3, 5.3, 5.4, 5.5, 5.6 

 Absence or incorrect installation of starting and 
stopping devices 

 5.1.4, 5.1.5 

 Absence or incorrect installation of power supply shut-
off devices 

 5.1.7 
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5 Safety requirements 

5.1 General requirements 

5.1.1 General 

Hydraulic control systems of hydraulic roof supports shall comply with the safety requirements of                 
EN 982 except for the deviations listed in normative Annex B. 
Hydraulic control systems of hydraulic powered roof supports which are designed according to this part of 
EN 1804 shall also meet the requirements of the other parts of EN 1804, if relevant. 
Hydraulic control systems of hydraulic powered roof supports should comply as appropriate with         
EN ISO 12100-1:2003 and EN ISO 12100-2:2003 for hazards which are not covered in this document. 
 
5.1.2 Hazard areas 

Hydraulic control devices shall be designed and positioned so that it is not necessary for personnel to be 
located in the area of the operated support units. (e.g. by operating with adjacent control system according to 
3.3.1) 
 
5.1.3 Arrangement of the control devices 

Hydraulic control devices shall be designed and located so that they cannot be operated unintentionally from 
the travel way. They shall not restrict the travel way (see 5.1.1 of EN 1804-1:2001). Information and warning 
devices (e.g. symbols, pressure indicators) shall be arranged so that they are clearly visible from the travel 
way. 
 
5.1.4 Dead man's control 

The controls for operating the individual functions to move the hydraulic powered support (lowering, 
advancing, setting) shall interrupt the movement when the control is released. This also applies to other 
individual functions which may lead to the narrowing of the travel way and/or the alignment functions. 
 
5.1.5 Automatic hydraulic control system 

The automatic hydraulic control system shall control the movement of the hydraulic powered supports 
(lowering, advancing and setting) only if they are fitted with pre-start warning and emergency stop devices. 
This also applies to other automatically hydraulic controlled functions which may lead to the narrowing of the 
travel way. Excluded from this requirement is the automatic guaranteed setting control. 
 
5.1.6 Automatic guaranteed setting control 

The automatic guaranteed setting control shall not come into operation until a minimum pressure of 80 MPa 
(bar) is reached in the leg. The automatic guaranteed setting control shall be capable of being switched off. 
 
5.1.7 Shut-off devices 

It shall be possible to isolate each support unit from the hydraulic pressure supply. 
5.1.8 Pressure indicator 

Hydraulic circuits of each leg of the support unit shall be fitted with a device indicating the pressure in the leg. 
 
5.1.9 Pipe and hose assemblies 

Pipe and hose assemblies for hydraulic control systems of hydraulic roof supports shall be designed to 
withstand the maximum permissible working pressure in that system. 
Hose assemblies shall meet either conditions a) or b) as follows: 
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