°
w SLOVENSKI STANDARD

oSIST prEN 16228-3 rev:2011
01-junij-2011

Oprema za vrtanje in temeljenje - Varnost - 3. del: Oprema za vodoravno
usmerjeno vrtanje (HDD)

Drilling and foundation equipment - Safety - Part 3: Horizontal directional drilling
equipment (HDD)

Gerate fur Bohr- und Griindungsarbeiten - Sicherheit - Teil 3: Gerate fir das Gerichtete
Horizontalbohrverfahren (HDD)

Machines de forage et de fondation - Sécurité - Partie 3: Appareils de forage dirigé
(HDD)

Ta slovenski standard je istoveten z: prEN 16228-3 rev

ICS:

93.020 Zemeljska dela. 1zkopavanja. Earthworks. Excavations.
Gradnja temeljev. Dela pod Foundation construction.
zemljo Underground works

oSIST prEN 16228-3 rev:2011 en,fr

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.


https://standards.iteh.ai/catalog/standards/sist/8aa16cb8-64ae-44f5-913f-d07dc4b09c09/sist-en-16228-3-2014

oSIST priN 16228-3 rev:2011

iTeh Standards
(https://standards.iteh.ai)
Document Preview

SIST EN 16228-3:2014
https://standards.iteh.ai/catalog/standards/sist/8aal 6¢b8-64ae-4415-913f-d07dc4b09¢c09/sist-en-16228-3-2014



https://standards.iteh.ai/catalog/standards/sist/8aa16cb8-64ae-44f5-913f-d07dc4b09c09/sist-en-16228-3-2014

EUROPEAN STANDARD DRAFT
NORME EUROPEENNE prEN 16228-3 rev
EUROPAISCHE NORM

February 2011

ICS 93.020 Will supersede EN 791:1995+A1:2009, EN
996:1995+A3:2009

English Version

Drilling and foundation equipment - Safety - Part 3: Horizontal
directional drilling equipment (HDD)

Machines de forage et de fondation - Sécurité - Partie 3: Gerate fur Bohr- und Griindungsarbeiten - Sicherheit - Teil
Appareils de forage dirigé (HDD) 3: Gerate fur das Gerichtete Horizontalbohrverfahren (HDD)

This draft European Standard is submitted to CEN members for enquiry. It has been drawn up by the Technical Committee CEN/TC 151.

If this draft becomes a European Standard, CEN members are bound to comply with the CEN/CENELEC Internal Regulations which
stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

This draft European Standard was established by CEN in three official versions (English, French, German). A version in any other language
made by translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of 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.

Recipients of this draft are invited to submit, with their comments, notification of any relevant patent rights of which they are aware and to
provide supporting documentation.

Warning : This document is not a European Standard. It is distributed for review and comments. It is subject to change without notice and
shall not be referred to as a European Standard.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2011 CEN  All rights of exploitation in any form and by any means reserved Ref. No. prEN 16228-3 rev:2011: E
worldwide for CEN national Members.


https://standards.iteh.ai/catalog/standards/sist/8aa16cb8-64ae-44f5-913f-d07dc4b09c09/sist-en-16228-3-2014

prEN 16228-3:2011 (E)

Contents Page
0T =T o 4
o Yo 1T o 5
1 1S o o - SRR 5
2 NOIrMALiVe FefErENCES ...t e s e e e same e s e amn e e e nnns 5
3 Terms and defiNitioNsS .......ooo i 6
4 List of additional significant hazards ...........c.coo o ——— 8
5 Safety requirements and/or protective MeasuUres ..o e 9
5.1 7= T - T 9
5.2 Requirements for strength and stability ...........cccocvmiiiniinc e ————— 10
E 30 B | - 1 o1 10
LI € 1o U g o I oL =TT U - 10
5.3 Non electro-technical eqUIPMENt ... s smmmmmnmnnas 10
5.3.1  Hydraulic inStallations ... s s s rrrrrrnnnrnenes 10
5.3.2  Drilling flUid SYStEMS .....coiiiiiiiicicicriirr e ssssssr e e e e s s s s s snn s e e e s se s s s s mnne e e e e e ssnmnneeeessann s nnnnnes 10
L0 T T = 1 - 1 (=33 V3 (=) 1 1 10
5.3.4 Brakes fOr SI@WING ......ccccciiiiiiiiicciccire e sss s sssms e s s s s s s s s smse s e e es s s s s s smme s e e s essasssssnme s e e s eesassnmnnneeessansssnnnnnes 10
5.3.5 Winches, draw-WoOrks, and FOPES........ccuiiiiiiimiimmimmmrmrssesssssessssssssssssssssssssssssssnsssssssnsnsnsnsnsmsmsmsmsesssssnsnes 10
5.3.6 Roller and leaf Chains.............uiii e 10
5.3.7 Limiting and indicating devices ........ccccccmiiiiiiiinn e ———————_— 10
5.3.8 Hoses, pipes and fittings Under PresSsure..........ciiciiiniin s 1
£ 2R TR © o =Y - e T = Yo =3 11 o 1
LT TR T - Voo = 1
5.3.11 Controls, functions, SYStEMS ... mm e mmn e 11
5.3.12 WarnNiNg AEVICES ....cciiiiiiiiiiiiiiiiiiisissesssssesssessssssssrssssessssrsssssasssesrassesssssssssssssssEsERRRRRRRRRRRREEERRRRRRRRRRRRRRRRRRREn 1
5.3.13 Lifting and tying-down attachment points ..........ccccciiii i 1
5.3.14 Drill rod handling SYSteM.........ccoiiiiiiiiiiiiiiiiiiiie s s s s s s s s snsmsmsmsmsmsssrrnsnsnnnsnnnsnnnes 12
5.3.15 Travel speed and controls for pedestrian horizontal directional drills.............cccccccmrriiiiiicciiiennnns 12
5.4 L0013 o I 0 Lo 12
5.4.1 Safety devices for stopping of rotation and feed...........ccccovmrimiiin e —— 12
5.4.2 Special requirements for remotely controlled and automated drilling .........ccccccimiiiieiniiiiiennnnns 12
5.5 Equipment for information and warning ... s 13
5.6 T =T 0 o (=Y o2 T o 13
5.7 LA = L 11T =T T =N 13
5.8 Driving, tramming and operator’s position ...........cccccoiniiimmni i ————— 13
5.9 Guards and protective deVICES ... s 14
L3R TR T €71 3T - | 14
5.9.2 Horizontal directional drills with a drill rod/pipe storage magazine..........ccccccvvriccvrmerrenninsccsssnnens 15
5.9.3 Horizontal directional drills without a mechanical drill/pipe handling system...............ccccoeeueeens 15
L 200 O T 14T Te o 1 FEST= 1 oY g =3T3 =] 1 o 16
5.11 Drill frame eXtENSIONS .........ciiiiiiiiiriiri e mr e mn e e e nn e e an e e e nnn s 16
6 OPeErator’'s MANUAL ......ccciiiiiiiccciseerrer s ssssssme e e e s rs s s s s ssssse s e e s esssssssssneseeesassssssnmneeneesssasssnnnnsnssasssnnnnnensnn 16
Annex A (informative) Symbols and SIgNS ........cooo i 17
AA1 o Yo 11 o oY 17
A.1.1 Symbols for base machine and drilling rack ... s 17
A.1.2  Symbols for Front ViCe ..o s s 18
A.1.3 Symbols for rod cradle.........ccciimiiiini i ———————————— 19
A.1.4 Symbols for drill head ..........cccoociiiiiii i ——————————————— 20
A.1.5 Symbols for earth @NChOFr ... e sn e e e e s e s snnne e e e eesnnnnnn 21


https://standards.iteh.ai/catalog/standards/sist/8aa16cb8-64ae-44f5-913f-d07dc4b09c09/sist-en-16228-3-2014

prEN 16228-3:2011 (E)

Wit LTSV 4 0T o Lo E=30 e gl o Yo I o = T T o P 23
- Wit ARV 4 01 o Yo E=30 10 g o Yo I e T T - oSS 24
A.1.8 Symbols for Drilling FIUid SUPPIY....ccceemiiiiiiciicririe i ssccssssensss s s s ssssssssssese s s sssssssssssmesssssessssmsnsssessnsnns 26
Annex ZA (informative) Relationship between this European Standard and the Essential

Requirements of EU Directive 2006/42/EC ... iinccssmsr s sssssssss s s mmmse e ssnas 31
7] o] 1o - o 2 32


https://standards.iteh.ai/catalog/standards/sist/8aa16cb8-64ae-44f5-913f-d07dc4b09c09/sist-en-16228-3-2014

prEN 16228-3:2011 (E)

Foreword

This document (prEN 16228-3:2011) has been prepared by Technical Committee CEN/TC 151 “Construction
equipment and building material machines - Safety”, the secretariat of which is held by DIN.

This document is currently submitted to the CEN Enquiry.
This document will supersede EN 791:1995+A1:2009, EN 996:1995+A3:2009.

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, see informative Annex ZA, which is an integral part of this document.
Part 1: Drilling and foundation equipment — Safety — Common requirements

Part 2: Drilling and foundation equipment — Safety — Mobile drill rigs for civil and geotechnical engineering,
quarrying and mining

Part 3: Drilling and foundation equipment — Safety — Horizontal directional drilling equipment (HDD)
Part 4: Drilling and foundation equipment — Safety — Foundation equipment

Part 5: Drilling and foundation equipment — Safety — Diaphragm walling equipment

Part 6: Drilling and foundation equipment — Safety — Jetting, grouting and injection equipment

Part 7: Drilling and foundation equipment — Safety — Interchangeable auxiliary equipment
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Introduction

This document is a Type C-standard as stated in EN ISO 12100.

The machinery concerned and the extent to which hazards, hazardous situation and events are covered are
indicated in the scope of this document.

When provisions of this type C document are different from those, which are stated in type A or B documents,

the provisions of this type C document take precedence over the provisions of the other documents, for
machines that have been designed and built according to the provisions of this type C document.

1 Scope

This document specifies the specific safety requirements for horizontal directional drills when they are used as
intended and under the conditions foreseen by the manufacturer.

The requirements of this part are complementary to the common requirements formulated in prEN 16228-1.

This document does not repeat the requirements from prEN 16228-1, but adds or replaces the requirements
for application for horizontal directional drills.

This document specifies the appropriate technical measures to eliminate or reduce risks arising from the

significant hazards, hazardous situations and events during commissioning, operation and maintenance of
horizontal directional drills.

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 474-1:2006+A1:2009, Earth-moving machinery — Safety — General requirements

prEN 16228-1:2010, Drilling and foundation equipment — Safety — Part 1: Common requirements

FprEN 12999:2009, Cranes — Loader cranes

prEN ISO 2867:2009, Earth-moving machinery — Access systems (ISO/DIS 2867:2009)

EN ISO 3411:2007, Earth-moving machinery — Physical dimensions of operators and minimum operator
space envelope (ISO 3411:2007)

EN ISO 3449:2008, Earth-moving machinery — Falling-object protective structures — Laboratory tests and
performance requirements (ISO 3449:2005)

EN ISO 3457:2008, Earth-moving machinery — Guards — Definitions and requirements (ISO 3457:2003)

EN ISO 3471:2008, Earth-moving machinery — Roll-over protective structures — Laboratory tests and
performance requirements (ISO 3471:2008)
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EN ISO 7731:2008, Ergonomics — Danger signals for public and work areas — Auditory danger signals
(ISO 7731:2003)

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)

ISO 5006:2006, Earth-moving machinery — Operator's field of view — Test method and performance criteria
ISO 9244:2008, Earth-moving machinery — Machine safety labels — General principles

ISO 9533:2010, Earth-moving machinery — Machine-mounted audible travel alarms and forward horns —
Test methods and performance criteria

ISO 10968:2004, Earth-moving machinery — Operator's controls
ISO 11112:1995, Earth-moving machinery — Operator’s seat — Dimensions and requirements
ISO 15817:2005, Earth-moving machinery — Safety requirements for remote operator control

ISO/FDIS 15818:2008, Earth-moving machinery — Lifting and tying-down attachment points — Performance
requirements

ISO 16754:2008, Earth-moving machinery — Determination of average ground contact pressure for crawler
machines

ISO 17063:2003, Earth-moving machinery — Braking systems of pedestrian-controlled machines —
Performance requirements and test procedures

3 Terms and definitions
For the purposes of this document, the terms and definitions given in prEN 16228-1 and the following apply.
NOTE Terminology for horizontal directional drills is specified in ISO 21467.

3.1

horizontal directional drill

a machine that uses a steerable cutting head attached to the end of a drill string for creating a bore through
the earth in a horizontal direction

NOTE 1 Drilling can include fluid injection through the drill string to the cutting head, tracking of the bore by use of
sensors or a transponder near the cutting head and subsequent enlargement of the bore by back-reaming.

NOTE 2 These machines typically apply force to the drill string using a drill frame parallel to, or inclined up to,
30° relative to the operating earth surface

3.2

drill string

one or more lengths of rods joined together which transmit forces from the drill frame to the cutting head or
back-reamer that cuts the earth. The drill string is also used to rotate the cutting head to position it for steering

3.3
drill frame
structure on the horizontal directional drill that transmits rotational and linear forces to the drill string
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34
ground fixation
method by which the horizontal directional drill is secured to the ground

3.5
exit side
location remote from the base machine where the drill string exits the ground

3.6

back-reaming

process of enlarging the bore by pulling back a tool of larger diameter than that previously used to form the
bore

3.7
back-reamer
a tool of larger diameter than that previously used to form the bore

3.8

hose track

a carrier that protects, guides, and maintains proper bend radius of hydraulic hoses, electrical cables, and air
hoses during movement between the stationary and moving portion of the horizontal directional drill

3.9

drill rod/pipe receivers

structure or a method that supports the drill rod/pipe on horizontal directional drills that are not equipped with
mechanical drill rod/pipe loaders

3.10

operator zone of control

visible length of the drill pipe when seated in the operator’s seat with the a profile of 60 ° each side based on
the nasal binocular field of vision assuming a fixed head and fixed eyes measured from the central position
with respect to the head but the length extends only to the inside edge of the drill rod/pipe storage magazine
and not beyond (see Figure 1)
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Figure 1 — Operator zone of control

4 List of additional significant hazards

This clause contains all hazards, as far as they are dealt with in this European Standard, identified by risk
assessments significant for this type of machinery and which require action to eliminate or reduce risk.

Hazards can occur under the following conditions:

a) intransportation to and from the work site;

b) inrigging and dismantling on the work site;

c) in service on the work site;

d) when tramming between working positions on the job site;
e) out of service on the work site;

f)  maintenance;

g) in storage at the plant depot or on the work site.
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No. Hazard EN ISO EN ISO Other EN- Relevant
121001 12100-2 standards clause(s) in this
and ISO- standard
standards
1 Mechanical Hazards 4.2 4.1 54.2,5.9, 511
1.1 Drawing in or trapping 5.9, 5.11
1.2 Entanglement 4.2 5.9, 5.1
1.3 Crushing due to machine operation 4.2 4.2 EN1SO 3471 | 5.3.9, 5.3.15, 5.8,
ENISO 3449 | 5.9
1.4 Crushing due to product movement 5.8
1.5 Crushing during cable connection 4.2 4.2 59
operation
1.6 Crushing during manual drill rod 4.2 4.2 ENISO 3449 | 5.8
handling
1.7 Fluids under pressure EN ISO 3457 | 5.3.2,5.3.8
2 Hazardous events due to unexpected 53.11,54
movement
21 Movement of drill string/tooling at 5.8
Exit side
2.2 Movement of product connected to 5.8
drill string at exit side
23 Ejection of fluid at exit side 5.8
2.4 Movement of machine from anchored 5.2
position
2.5 Movement of machine (tramming ) 5.8,5.10
while in drilling position
3 Hazards due to electrical contact 4.3 4.9 5.5
4 Visibility of work area ISO 5006 3.10, 5.10

5 Safety requirements and/or protective measures

5.1 General

Horizontal directional drills shall comply with the requirements of prEN 16228-1, as far as not modified or
replaced by the requirements of this part.
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