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ENGINEERING EQUIPMENT AND MATERIALS USERS' ASSOCIATION

About EEMUA

The Engineering Equipment and Materials Users’ Association is usually known by
its initials, EEMUA. EEMUA is governed by a Council of members. This Council is
responsible for the policies, financing, membership, and strategy of the
Association.  Any organisation that is a substantial user or purchaser of
engineering products is eligible to apply to become a member of EEMUA.
Membership is subject to the approval of Council.

EEMUA Aims

EEMUA aims to improve the safety, environmental and operating performance of
industrial facilities in the most cost-effective way, pursuing and promoting
leadership in industrial asset management by sharing engineering experiences
and expertise, and by the active, enlightened promotion of the distinct interests
of users of engineering products. These aims are achieved by various means,
including:

- Providing the organisation within which networking, information sharing and
collaboration among users on non-competitive technical matters can take
place

- Influencing the way written regulations are interpreted and applied in practice

- Promoting and presenting members’ views, and encouraging the application of
good sound engineering practices

- Developing user guides, specifications, training and competency schemes

- Facilitating members’ participation in national and international standards
making

- Influencing relevant national and European legislation and regulation.

Incorporation, Membership and Other Information

The income and resources of EEMUA are applied solely towards the promotion of
the aims of the Association. No profit is transferred by way of dividend, bonus or
otherwise to members. The work of the Association is mainly carried out by
members’ representatives on EEMUA Technical Committees, Working Groups, and
Forums, supported by EEMUA staff.

For the purposes of conducting its business, EEMUA is incorporated in England
and Wales as a company, limited by guarantee, not having share capital. All
usual aspects of company management and business administration are dealt
with by the EEMUA Executive Director, including policy implementation and
leadership of the Executive team (the staff).

To enquire about corporate Membership, write to enquiries@eemua.org or call
+44 (0)20 7621 0011.

A list of EEMUA publications for sale is given at the end of this Publication. The

full list is also on the Association's website, including details of on-line shopping
facilities.
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ABOUT THIS PUBLICATION

Legal Aspects

All rights, title and interest in this Publication belong to EEMUA. All rights are
reserved. No part of this Publication may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means: electronic, mechanical,
photocopying, recording or other, without the express prior written agreement of
the EEMUA Executive Director. Infringement of copyright is illegal and also
reduces the Association's income thereby jeopardising its ability to fund the
production of future publications.

It has been assumed in the preparation of this Publication that: the user ensures
selection of those parts of its contents appropriate to the intended application;
and that such selection and application is correctly carried out by appropriately
qualified and competent persons for whose guidance this Publication has been
prepared. EEMUA and the individual members of the Work Group that prepared
this EEMUA publication do not, and indeed cannot, make any representation or
give any warranty or guarantee in connection with material contained herein.
EEMUA and the individual members of the Work Group that prepared this EEMUA
publication expressly disclaim any liability or responsibility for damage or loss
resulting from the use or reliance on this Publication. Any recommendations
contained herein are based on the most authoritative information available at the
time of writing and on current good engineering practice, but it is essential for the
user to take account of pertinent subsequent developments and/or legislation.

Any person who encounters an inaccuracy or ambiguity when making use of this
Publication is asked to notify EEMUA without delay so that the matter may be
investigated and appropriate action taken.

Consultation and Feedback

EEMUA encourages constructive comments on this Publication from both Members
of the Association and others.

Comments should be sent on the standard feedback form, a copy of which is
provided towards the end of this Publication. An electronic version of the
feedback form is available from EEMUA - e-mail your request for a copy to
enquiries@eemua.org, telephone your request to +44 (0)20 7621 0011, or
download the form from the EEMUA website at www.eemua.org. Submit
comments by e-mail (preferred) or post.

Comments are considered by the relevant EEMUA Technical Committees and may

be incorporated in future editions of this Publication. New editions are publicised
on the EEMUA website.

i Documents

Document Sharing Hub

Full document details: EEMUA 185-2011


http://www.avadocuments.com/doc/eemua-185-2011
http://www.avadocuments.com/doc/eemua-185-2011

EEMUA Publication 185 - Guide for hot tapping on piping and other equipment © EEMUA

iv Documents

Document Sharing Hub

Full document details: EEMUA 185-2011


http://www.avadocuments.com/doc/eemua-185-2011
http://www.avadocuments.com/doc/eemua-185-2011

EEMUA Publication 185 - Guide for hot tapping on piping and other equipment © EEMUA

Contents
o o=, oY o« vii
3 I 13 1 oo o [T ot oo o 1
N Y oo o 1< 1
1.2 Definition Of TaIMS .ot e eeaas 1
20 R o [ 1= T PP 1
2 @0 18 o o1 I 1
3 AC T I =T o =] ] 11 T S P 1
2. Safety Considerations ......ccciiciiiimssmssmss s ssss s ssanssanssanssansnnnsnansnnns 3
A B =T o V= o= | PP 3
2.2 Hazard Assessment and Control........ccviviiiiiiiiiic i reenneas 3
2.3 Safe System Of WOrK ..o 3
3. Technical Considerations......ccccviciiririsrisris s s s v s s s ra s ranrannans 5
3.1 Chemical Reaction Between Process Fluid and Piping Material .............. 5
3.2 Process Fluid Limitations....cooiiiiiiiiiii i e 5
3.3 Materials of CoNSLrUCLION ...iiiuiiiii i e e e e aaeas 6
3.4 Physical Restraints and Limitations.......ccooiiiiiiiiiii i 7
3.4.1 NOZZIE SizZE. ettt e 7
3.4.2 Lined EQUIPMENE oo 7
3.4.3 Underground PipiNg .c.coiiiiiii i i i e 7
70 T o o= 1 Lo o 8
3.6 Wall Thickness, Material Temperature and System Pressure................. 9
3.7 FlOW e s 9
3.8 Debris from Tapping Operation .....ccovieiiieiiiiii i i aneas 9
O 0 1= T 1« T o 11
L =Y ' 11 5 T « 13
5.1 Welding ProCeaUIre.....oueie e e 13
5.2 BUHEIING . ot e 13
5.3 Welding Preparation......c.ccve i e e e e 14
5.3.1 Coating RemMoval ..o 14
5.3.2 Surface Cleaning ....covviiiiiiiii i i i i e e 14
5.3.3 INSPECHION 1. 14
5.3.4 ROUNANESS TeSE 1.uviiiiiiiiiiiii i e rnerneraeannes 14
5.3.5 Internal Condition ....c.oiiiieiii i 14
5.3.6 Welding Return Cable ..o 14
5.3.7 Welding Engineer/INSpector .....ccviiiiii i i 14
5.4 NDE of Pipe @and Weld .....co.oiiiiiiii e 14
5.5 Check on Welding Current ......oooiiiiiiii e e 15
6. Leak Testing .iiccviiiiti i i s s srasssasssasssasssasssanssnnssnnssnnssnnnnnnns 17
ST R 1=t o 1= o= | 17
6.2 Procedure and Test PreSSUIMES.....uviiiiiiiiiiieeiiiiesinesine e eeeeaneanneeneas 17
7. ProCeaUIE. . cuieiierienrensansansassassassansansansansansassansansansansanssnssnssnsnnsnnsnnsnnnnns 19
7.1 Planning the Operation .....ccoviiiiii e 19
7.2 Documentation and ChecklistS......coiviiiiii i e 19
7.2.1 DocUmMeENtation ...vviiii e 19
7.2.2 Checklist for Proposed Hot Tap Operation .........ccvcevviiviiiiinennnn. 20
7.2.3 Checklist before Commencing the Operation..........cccovviviiiininns 20
7.2.4 Checklist before Commencement of Welding .........ccocveevnennnnn. 20
7.2.5 Checklist on Completion of Welding.......ccooiiiiiiiiiiii e 21
7.2.6 Checklist before Commencement of Cutting ..........cccviiviiinnnns 21
7.2.7 Checklist before Removing the Hot Tap Machine ...................... 21
8. Special Applications ......ciiciiciici i i s s s 23
S T R T o= o= | P 23

v Documents

Document Sharing Hub

Full document details: EEMUA 185-2011


http://www.avadocuments.com/doc/eemua-185-2011
http://www.avadocuments.com/doc/eemua-185-2011

EEMUA Publication 185 - Guide for hot tapping on piping and other equipment © EEMUA

S T = T < T 1= P 23
8.3 PressUre VESSEIS vttt i 23
S T 1= ] P 23
8.5 Miscellaneous EQUIPMENT . ..ot i i e e 23
Appendix A: Typical Weights/Dimensions of Hot Tapping Equipment ...25
Appendix B: Typical Approval Document .....ccververrerrasrassassassassassassansansans 27
2 L= =T =T 3 T ol 29
Bibliography .ciciiciiciii i i rr s s s s v ra s r s ra s r s rr s r s 31
Figures
Figure 1 Exploded Schematic of Hot Tapping Machine Assembly............. 8
Figure 2 Typical ConNNeCtioNS....c.ccicvumimrarimramimsassasassasassasassasassnsassnsnsnnnnsss 11
Vi Documents

Document Sharing Hub

Full document details: EEMUA 185-2011


http://www.avadocuments.com/doc/eemua-185-2011
http://www.avadocuments.com/doc/eemua-185-2011

EEMUA Publication 185 - Guide for hot tapping on piping and other equipment © EEMUA

Foreword

This Publication has been developed by EEMUA and in particular its Piping
Systems Committee, to give guidance on the various factors, procedures and
activities which need to be considered, implemented and executed before a hot
tapping operation can be safely and successfully carried out. As the great
majority of hot tapping operations are performed on piping, EEMUA 185 is written
with specific reference to that activity. Nevertheless, the principles outlined are
generally applicable to hot tapping on other types of equipment, taking due
account of obvious differences (for example the absence of fluid flow when hot
tapping a storage tank).

Being a guide, this Publication does not impose mandatory requirements (i.e.
avoidance of the use of the word ‘shall’). However there are situations in which
for reasons of safety it would be inappropriate to carry out a hot tap. In such
instances wording such as ‘safety considerations would preclude ..." is used to
draw attention to the potential hazard.

Attention is drawn to the need to observe local statutory or other regulatory
requirements. These may impose legal obligations on the ‘designer’ and/or on
other persons involved in the operation.

Units

This Publication employs SI units, but additionally includes Imperial units where
appropriate to common usage. Note: ‘bar’ signifies bar gauge.
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1. Introduction

1.1 Scope

This Publication applies to hot tapping into metallic piping systems containing
process fluids or their residues. Additionally, information is provided for special
hot tapping applications such as on storage tanks. It covers the welding and
cutting (drilling/trepanning) operations and other technical considerations, and
gives guidance on how to carry out a safe operation.

1.2 Definition of Terms

1.2.1 Hot Tap

A method of making connections to piping (or other equipment) by attaching a
fitting to the system, usually by welding, followed by cutting through the pipe wall
at the point of attachment utilising an appropriate (*hot tapping’) machine. This
operation is generally carried out on a live (*hot") system without
decommissioning or interrupting flow.

1.2.2 Coupon

A disc cut out of the wall of the pipe (or other equipment) during the hot tapping
operation.

1.2.3 Trepanning
The process of cutting into the wall of the pipe (or other equipment) using shell

cutters operated by a hot tapping machine. It is usually carried out on the live
system and involves the removal of a coupon of material.
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2. Safety Considerations
2.1 General

Hot tapping should be undertaken only when no reasonably practicable
alternative is available.

For systems handling flammable and/or toxic fluids, normal procedures require
that welding work be carried out only when the system is free of process fluid
(‘gas free’) and open to atmosphere. In some circumstances this requirement
may necessitate shutting down a large plant or section thereof, which in itself
may introduce hazards for example through the need to remove and store
process fluid. In such circumstances there may be justification for giving
consideration to hot tapping. This operation, however, introduces its own hazards
which demand careful consideration.

2.2 Hazard Assessment and Control

Before undertaking hot tapping, all potential hazards should be identified and
assessed, and detailed procedures for their control established.

The principal potential hazards associated with hot tapping are:

e Explosion and fire resulting from the effects of heat on the process fluid
contained within the system.

e Burn-through associated with the temporary loss of strength of the pipe
wall during welding.

e Loss of integrity of the pressure envelope at the point of hot tap, for
example by corrosion or embrittlement of the pipe wall due to reaction
with the contents of the process system.

e The release of the system's contents which may be flammable, toxic or
asphyxiating.

e Carrying out welding operations in a Hazardous Area.

For systems that contain or have contained only non-flammable substances
reference should also be made to British Standard BS 6990V,

2.3 Safe System of Work

A written ‘safe system of work’ or 'safety plan’ should be produced. This needs to
be fully understood by all those involved with the operation. The document
should be based upon expert advice, the guidance given in'BS 6990, and any
legislative requirements. It should anticipate all reasonably foreseeable events
and specify the appropriate emergency services required to be in place. It should
also define individual responsibilities.

The safe system of work should be prepared for each hot tapping operation by
the person responsible for the hot tap or their nominated representative, and this
should be agreed by all relevant parties. The plan should be brief, otherwise it
becomes self defeating.

Suggested topics are:

e temporary supports and lifting equipment;
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access to site for personnel and equipment;
communications on site;

foreseeable hazards and contingency actions;
roles of dedicated personnel and their responsibilities on site;
monitoring of process conditions;

monitoring of welding parameters;

warning system and emergency shutdown plan;
means of escape;

safety equipment and personnel;

fire-fighting equipment and personnel;

first-aid facilities; and

weather protection.
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3. Technical Considerations

The considerations which follow are not exhaustive, and due thought should be
given to each and every hot tapping operation to identify and take account of any
other pertinent factors.

3.1 Chemical Reaction Between Process Fluid and Piping Material

Piping containing fluids which under the influence of heat would react with the
metal wall or have a deleterious effect on the physical and mechanical properties
of the pipe or weld should not be subjected to hot tapping. ‘Such fluids include
monoethanolamine (MEA), diethanolamine (DEA), caustic soda, caustic potash,
ammonia, hydrofluoric acid, sour gas (H,S) and any other fluid known or believed
to cause stress corrosion cracking.

3.2 Process Fluid Limitations

Safety considerations would preclude welding on piping containing the fluids listed
below.

e Flammable gas and air mixtures.

e Compressed air where oil or oil vapour used for lubrication of equipment
may be present, or where the absence of hydrocarbons cannot be assured.

e Chlorine or chlorine compounds.

e Oxygen or oxygen-enriched air.

e Acids, ammonium nitrate, acetylene or any other chemicals where it is
known or believed that the heat of welding may result in decomposition or
thermal instability.

e Ethylene or other unsaturated hydrocarbons which can at certain
temperatures and pressures decompose explosively. This possibility is
increased when dienes or acetylenes are present. Some Company codes
permit hot tapping into systems containing ethylene but under restricted
conditions (see below).

Although not necessarily prohibited by safety considerations, hot tapping into
systems containing the fluids and substances listed below should be carried out
with extreme caution. 'However hot tapping should not be carried out where
either system pressure or temperature exceeds the values given.

e Toxic fluids: these require special consideration to assess the toxicity and
consequent risks. In addition procedures are necessary to ensure the
containment or safe release of toxic vapours on completion of the
operation prior to removal of the hot tapping equipment.

e Gaseous ammonia: 2.75 bar or 37°C.

e (Liquid ammonia: 13.8 bar or 37°C.

Note: With gaseous and liquid ammonia the possible concerns to be considered
are: (a) nitriding, resulting in hard zones in the heat-affected zone (HAZ) of the
weld and (b) ammonia stress corrosion cracking (SCC) (see Section 3.1 above).
The pressures and temperatures quoted are based on experience of an EEMUA
member company.

e Petroleum liquids and vapours and natural'gas: 38.0 bar or 100°C. Above
this temperature limit it should be noted that when the pilot drill
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penetrates the pipe wall hydrocarbon will enter the branch. Unless air has
been purged from this connection with an inert gas the hydrocarbon-air
mixture will pass through the explosive range. Ignition could occur if the
temperature is above the auto-ignition temperature. It is feasible to carry
out hot tapping on lines with process temperatures up to 370°C; however,
for initial wall temperatures above 100°C specialist advice should be
obtained from a Materials Engineer. The drilling rig will need to be
suitable for the higher temperature and have a facility to be purged with
nitrogen. It may be necessary to calculate the total heat input, from the
controlled parameters, obtained from the Welding Procedure Specification
(WPS) (voltage, current and welding speed), and determine the maximum
allowable coincident pressure during welding at the maximum operating
temperature. Temperature induced stresses may be significant for hot
taps onto high temperature run pipes and will require a stress analysis to
be performed to assess the significance of these inherent stresses.

e Ethylene and butadiene: 20.0 bar, providing a positive flow of at least 3.0
m/s is maintained throughout the welding operation. The concerns with
hot work on lines containing these process fluids are (a) decomposition
(see above) and (b) carburization resulting in local hard zones in welds.

e Steam and other non-flammable fluids: 38.0 bar. At 38 barg the
approximate saturation temperature of steam is 130°C this may be a limit
on temperature and pressure rating of the hot tap gear. Also at higher
temperatures consider working conditions and consequences of a release,
for hot tap workers.

e Flare lines where the precise fluid analysis is not known (see Section 8.2).
e Pyrophoric deposits.

e Any fluid which may cause degradation or decomposition of gland packing
in the hot tapping equipment.

3.3 Materials of Construction

Metallurgical advice should always be sought where there is doubt concerning the
weldability of the piping material.

For metallurgical reasons associated with the welding operation, hot tapping
should in general normally be performed only on steels with a carbon content not
greater than 0.25% or on stabilised or L grade austenitic stainless steels. The
attachment nozzle to be welded to the piping should be of a comparable grade of
material.

Where there is doubt regarding the material it should be checked in situ using
appropriate analytical techniques/equipment. For guidance see EEMUA
Publication 149®, Appendix I.

As it is not possible to stress relieve live equipment, metallurgical considerations
preclude welding where stress relief would be a requirement of the welding
procedure. Hot tapping would therefore not be carried out on:

e material requiring stress relief due to wall thickness;
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