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I.S. 328:2015 - Gas transmission pipelines and pipeline installations 

Corrigendum 1 

This corrigendum becomes effective on 2015-10-21. 

Page 24, Figure 2 

Replace the values for C2 for rows B and C with the following: 

 C2 

B Wall thickness ≥ 9,52 mm "5" 

C Wall thickness ≥ 11,91 mm "3" 

 

Please note that these changes have been included in the text of the standard for convenience. 
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DECLARATION 

OF 

SPECIFICATION 

 

ENTITLED 

 

GAS TRANSMISSION PIPELINES AND PIPELINE INSTALLATIONS –  

 

(EDITION 4) 

 

AS 

 

THE IRISH STANDARD SPECIFICATION FOR 

 

GAS TRANSMISSION PIPELINES AND PIPELINE INSTALLATIONS –  

 

(EDITION 4) 

________________________ 

NSAI in exercise of the power conferred by section 16 (5) of the National Standards Authority of Ireland Act, 
1996 (No. 28 of 1996) and with the consent of the Minister for Jobs, Enterprise and Innovation, hereby declare 
as follows: 

1. This instrument may be cited as the Standard Specification (Gas transmission pipelines and pipeline 
installations – (Edition 4)) Declaration, 2015. 

 

2. (1) The Specification set forth in the Schedule to this declaration is hereby declared to be the standard 
specification for Gas transmission pipelines and pipeline installations – (Edition 4). 

  (2) The said standard specification may be cited as Irish Standard 328:2015 or as I.S. 328:2015. 

 

3.  (1) The Standard Specification (Code of practice for gas transmission pipelines and pipeline installations 
– (Edition 3.1) Declaration 2003 is hereby revoked. 

 

  (2) Reference in any other standard specification to the Instrument hereby revoked and to Irish 
Standard 328:2003 thereby prescribed, shall be construed, respectively, as references to this Instrument and 
to Irish Standard 328:2015. 

  

This is a free page sample. Access the full version online.



I.S. 328:2015+AC1:2015 

2 

Contents 

 Page 

DECLARATION ....................................................................................................................................................1 

Foreword ..............................................................................................................................................................7 

Schedule ..............................................................................................................................................................8 

1 Scope ......................................................................................................................................................8 

2 References ..............................................................................................................................................8 

3 Definitions ........................................................................................................................................... 10 

4 European standards ........................................................................................................................... 16 

5 Materials .............................................................................................................................................. 17 
5.1 General ................................................................................................................................................. 17 
5.2 Pipe ...................................................................................................................................................... 17 
5.2.1 General ................................................................................................................................................. 17 
5.2.2 Strength grade .................................................................................................................................... 17 
5.2.3 Fracture toughness ............................................................................................................................ 17 
5.2.4 Weldability ........................................................................................................................................... 18 
5.2.5 Pipe for sleeves................................................................................................................................... 18 
5.3 Fittings ................................................................................................................................................. 18 
5.3.1 General ................................................................................................................................................. 18 
5.3.2 Bends ................................................................................................................................................... 18 
5.3.3 Tees ...................................................................................................................................................... 18 
5.3.4 Flanges ................................................................................................................................................ 19 
5.3.5 Other fittings ....................................................................................................................................... 19 
5.4 Valves ................................................................................................................................................... 19 
5.5 Coatings ............................................................................................................................................... 19 
5.6 Quality assurance of material ............................................................................................................ 19 
5.6.1 Manufacturing under a comprehensive quality system ................................................................. 19 
5.6.2 Not manufacturing under a comprehensive quality system .......................................................... 19 

6 Design .................................................................................................................................................. 19 
6.1 General criteria .................................................................................................................................... 19 
6.1.1 Gas quality ........................................................................................................................................... 19 
6.1.2 Design velocity .................................................................................................................................... 20 
6.1.3 Pipeline sizing ..................................................................................................................................... 20 
6.1.4 Operating temperature ....................................................................................................................... 20 
6.1.5 Additional loads .................................................................................................................................. 20 
6.1.6 Telemetry ............................................................................................................................................. 21 
6.2 Classification of design locations..................................................................................................... 21 
6.3 Design factor (f) .................................................................................................................................. 25 
6.4 Proximity requirements ...................................................................................................................... 25 
6.5 Pipe wall thickness ............................................................................................................................. 25 
6.5.1 Design wall thickness ........................................................................................................................ 25 
6.5.2 Nominal wall thickness ...................................................................................................................... 26 
6.6 Fatigue life of pipelines ...................................................................................................................... 26 
6.6.1 General ................................................................................................................................................. 26 
6.6.2 Operating limits ................................................................................................................................... 26 
6.7 Influence of ground conditions and other services ........................................................................ 27 
6.8 Minimum proximity to other pipelines, underground structures, services and electric 

cables ................................................................................................................................................... 27 
6.8.1 Clearance between gas transmission pipelines .............................................................................. 27 
6.8.2 Clearance between pipelines and buried structures ...................................................................... 29 
6.8.3 Clearance between pipelines and underground electric cables .................................................... 29 
6.9 Minimum proximity between pipelines and wind turbines ............................................................. 29 

This is a free page sample. Access the full version online.



I.S. 328:2015+AC1:2015 

3 

6.10 Pipe cover and impact protection ...................................................................................................... 30 
6.11 Road traffic routes ............................................................................................................................... 31 
6.11.1 General ................................................................................................................................................. 31 
6.11.2 High density traffic routes .................................................................................................................. 31 
6.11.3 Other traffic routes .............................................................................................................................. 31 
6.11.4 All traffic routes ................................................................................................................................... 31 
6.11.5 Liaison with roads authorities ........................................................................................................... 32 
6.12 Railway crossings ............................................................................................................................... 32 
6.13 Changes to road traffic routes or railway crossings ....................................................................... 32 
6.14 River crossings .................................................................................................................................... 32 
6.15 Watercourse crossings ....................................................................................................................... 32 
6.16 Above ground pipe crossings ............................................................................................................ 33 
6.17 Anchorages .......................................................................................................................................... 33 
6.18 Pipeline systems ................................................................................................................................. 33 
6.18.1 General ................................................................................................................................................. 33 
6.18.2 Valves ................................................................................................................................................... 34 
6.19 Sleeving pipes ..................................................................................................................................... 35 
6.19.1 Use of sleeves ...................................................................................................................................... 35 
6.19.2 Types of sleeves .................................................................................................................................. 35 
6.19.3 Sleeve diameter ................................................................................................................................... 36 
6.19.4 Sleeve length ....................................................................................................................................... 36 
6.19.5 Carrier pipe supports .......................................................................................................................... 36 
6.19.6 Design of end-seals ............................................................................................................................. 36 
6.19.7 Design report ....................................................................................................................................... 37 

7 Welding ................................................................................................................................................. 38 
7.1 General ................................................................................................................................................. 38 
7.2 Welding consumables ......................................................................................................................... 38 
7.3 Welding procedure .............................................................................................................................. 38 
7.4 Welder qualification ............................................................................................................................ 38 
7.5 Inspection, examination and testing ................................................................................................. 38 
7.6 Standards of acceptability .................................................................................................................. 39 
7.7 Repair welding ..................................................................................................................................... 39 

8 Construction ........................................................................................................................................ 39 
8.1 General ................................................................................................................................................. 39 
8.1.1 Safety .................................................................................................................................................... 39 
8.1.2 Supervision and inspection................................................................................................................ 39 
8.2 Work adjacent to high voltage cables and overhead high voltage lines ....................................... 39 
8.3 Work adjacent to all underground services ...................................................................................... 40 
8.4 Control of noise ................................................................................................................................... 40 
8.5 Entry to property ................................................................................................................................. 40 
8.6 Preliminary construction activities .................................................................................................... 41 
8.7 Field bending ....................................................................................................................................... 41 
8.8 Lining up for welding .......................................................................................................................... 41 
8.9 Night caps ............................................................................................................................................ 41 
8.10 Joint coating ........................................................................................................................................ 41 
8.11 Trench excavation and support ......................................................................................................... 42 
8.12 Holiday detection ................................................................................................................................. 42 
8.13 Lowering the pipe into the trench ...................................................................................................... 42 
8.14 Bedding and backfill ........................................................................................................................... 42 
8.15 Warning tape or mesh ......................................................................................................................... 43 
8.16 Reinstatement ...................................................................................................................................... 43 
8.17 Inspection of pipelines during installation ....................................................................................... 43 
8.18 Post-installation coating survey ........................................................................................................ 43 
8.19 Gauge pigging ..................................................................................................................................... 44 
8.20 Geometric pigging ............................................................................................................................... 44 
8.21 Pipeline markers .................................................................................................................................. 44 
8.22 Construction of pipe sleeves ............................................................................................................. 44 
8.22.1 Steel sleeves ........................................................................................................................................ 44 

This is a free page sample. Access the full version online.



I.S. 328:2015+AC1:2015 

4 

8.22.2 Concrete sleeves ................................................................................................................................ 45 
8.22.3 Carrier pipe supports ......................................................................................................................... 45 
8.23 General requirements for annulus fill materials .............................................................................. 45 
8.24 Construction records ......................................................................................................................... 46 

9 Testing ................................................................................................................................................. 47 
9.1 General conditions relating to pressure testing .............................................................................. 47 
9.2 Safety ................................................................................................................................................... 47 
9.3 Water use and disposal ...................................................................................................................... 48 
9.4 Hydrostatic tests ................................................................................................................................. 48 
9.4.1 General ................................................................................................................................................. 48 
9.4.2 Test lengths ......................................................................................................................................... 48 
9.4.3 Special requirements ......................................................................................................................... 48 
9.4.4 Test limits ............................................................................................................................................ 49 
9.4.5 Testing procedure............................................................................................................................... 53 
9.4.6 Repairs to test failures ....................................................................................................................... 56 
9.5 Test records ........................................................................................................................................ 56 
9.6 Test certificates................................................................................................................................... 57 

10 Commissioning ................................................................................................................................... 57 
10.1 General ................................................................................................................................................. 57 
10.2 Safety ................................................................................................................................................... 58 
10.3 Pre-commissioning activities ............................................................................................................ 59 
10.4 Preliminary removal of residual water (drying) ............................................................................... 59 
10.5 Drying, purging and gassing up ........................................................................................................ 60 
10.5.1 Use of super-dry air or nitrogen followed by gas ............................................................................ 60 
10.5.2 Vacuum drying followed by purging and gassing up ..................................................................... 61 
10.6 Venting and testing............................................................................................................................. 62 

11 Protection against corrosion ............................................................................................................. 63 
11.1 General ................................................................................................................................................. 63 
11.2 Coatings ............................................................................................................................................... 64 
11.2.1 General ................................................................................................................................................. 64 
11.2.2 External coatings ................................................................................................................................ 64 
11.2.3 Field applied coatings ........................................................................................................................ 64 
11.2.4 Joint coating ........................................................................................................................................ 65 
11.2.5 Internal coatings ................................................................................................................................. 65 
11.2.6 Painting ................................................................................................................................................ 65 
11.3 Cathodic protection (CP) ................................................................................................................... 65 
11.3.1 General ................................................................................................................................................. 65 
11.3.2 Electrical isolation .............................................................................................................................. 66 
11.3.3 Alternating Current (AC) induced corrosion .................................................................................... 66 
11.3.4 Mitigation measures ........................................................................................................................... 66 
11.3.5 Interference - Stray currents .............................................................................................................. 66 
11.3.6 Sleeves - Cathodic protection ........................................................................................................... 66 
11.3.7 Cathodic protection - test stations ................................................................................................... 67 
11.3.8 Commissioning ................................................................................................................................... 67 
11.3.9 Cathodic protection - monitoring ...................................................................................................... 67 
11.3.10 Cathodic protection - Records .......................................................................................................... 68 

12 Operation and maintenance .............................................................................................................. 68 
12.1 General ................................................................................................................................................. 68 
12.1.1 Basic Records ..................................................................................................................................... 68 
12.1.2 Organisation ........................................................................................................................................ 69 
12.1.3 Communications ................................................................................................................................. 70 
12.1.4 Surveillance, inspection and maintenance frequencies ................................................................. 70 
12.2 Operation and maintenance plans and procedures ........................................................................ 70 
12.2.1 Plans and procedures ........................................................................................................................ 70 
12.2.2 Emergency procedures ...................................................................................................................... 71 
12.3 Scheduled maintenance ..................................................................................................................... 72 
12.3.1 General ................................................................................................................................................. 72 

This is a free page sample. Access the full version online.



I.S. 328:2015+AC1:2015 

5 

12.3.2 Valve maintenance .............................................................................................................................. 72 
12.3.3 Pig trap maintenance .......................................................................................................................... 73 
12.3.4 Site maintenance ................................................................................................................................. 73 
12.3.5 Telemetry .............................................................................................................................................. 73 
12.4 Pipeline surveillance ........................................................................................................................... 73 
12.4.1 Liaison with land owners/occupiers/tenants/local authorities ....................................................... 73 
12.4.2 Surveillance ......................................................................................................................................... 74 
12.5 Pipeline inspection .............................................................................................................................. 77 
12.5.1 Cathodic protection ............................................................................................................................. 77 
12.5.2 External coatings – Inspection .......................................................................................................... 77 
12.5.3 Maintenance of sleeves ...................................................................................................................... 78 
12.5.4 Underwater crossings – Inspection ................................................................................................... 78 
12.5.5 Pipewall condition monitoring ........................................................................................................... 78 
12.6 Operational pressure limit .................................................................................................................. 79 
12.6.1 General ................................................................................................................................................. 79 
12.6.2 Procedure for increasing MOP ........................................................................................................... 80 
12.6.3 Overpressure ....................................................................................................................................... 83 
12.6.4 Reassessment of Design Life ............................................................................................................ 83 
12.7 Non-routine activities .......................................................................................................................... 83 
12.7.1 General ................................................................................................................................................. 83 
12.7.2 Procedures ........................................................................................................................................... 83 
12.8 Pressurisation ...................................................................................................................................... 84 
12.9 On-line pigging .................................................................................................................................... 85 
12.10 Pipeline repairs .................................................................................................................................... 85 
12.10.1 General ................................................................................................................................................. 85 
12.10.2 Damage assessment and repair procedures .................................................................................... 85 
12.10.3 Permanent repair ................................................................................................................................. 86 
12.10.4 Temporary repair ................................................................................................................................. 86 
12.11 Connections made at pressure (hot-tapping)................................................................................... 86 
12.12 Decommissioning and recommissioning ......................................................................................... 87 
12.13 Planned depressurisation................................................................................................................... 87 
12.14 Abandonment of pipelines ................................................................................................................. 87 
12.15 Asset Management Systems .............................................................................................................. 88 

PART 2 PIPELINE INSTALLATIONS ............................................................................................................... 89 

13 Site selection, layout, housing and security .................................................................................... 89 
13.1 Site selection ....................................................................................................................................... 89 
13.2 Layout ................................................................................................................................................... 89 
13.2.1 Area ....................................................................................................................................................... 89 
13.2.2 Hazardous areas .................................................................................................................................. 89 
13.2.3 Vehicular access ................................................................................................................................. 89 
13.3 Housing and security .......................................................................................................................... 89 
13.3.1 Fencing ................................................................................................................................................. 89 
13.3.2 Locks .................................................................................................................................................... 90 
13.3.3 Buildings .............................................................................................................................................. 90 
13.3.4 Pits ........................................................................................................................................................ 90 
13.3.5 Ventilation ............................................................................................................................................ 90 

14 Materials and equipment .................................................................................................................... 90 
14.1 Materials ............................................................................................................................................... 90 
14.2 Castings and forgings ......................................................................................................................... 91 
14.3 Pressure vessels ................................................................................................................................. 91 

15 Design ................................................................................................................................................... 91 
15.1 Pipework design .................................................................................................................................. 91 
15.1.1 Design of pipe sizes ............................................................................................................................ 91 
15.1.2 Design Factors (f) ................................................................................................................................ 91 
15.1.3 Flexibility .............................................................................................................................................. 91 
15.1.4 Supports ............................................................................................................................................... 91 
15.1.5 Stress analysis .................................................................................................................................... 91 

This is a free page sample. Access the full version online.



I.S. 328:2015+AC1:2015 

6 

15.1.6 Noise control ....................................................................................................................................... 91 
15.1.7 Buried pipework .................................................................................................................................. 92 
15.1.8 Bypass for block valves ..................................................................................................................... 92 
15.2 Isolation valve ..................................................................................................................................... 92 
15.3 Vents and drains and reliefs .............................................................................................................. 92 
15.3.1 General ................................................................................................................................................. 92 
15.3.2 Vents .................................................................................................................................................... 92 
15.3.3 Drains ................................................................................................................................................... 92 
15.3.4 Relief valves ........................................................................................................................................ 92 
15.4 Impulse pipework................................................................................................................................ 93 

16 Electrical .............................................................................................................................................. 93 
16.1 General ................................................................................................................................................. 93 
16.2 Lighting ................................................................................................................................................ 93 
16.3 Earthing/equipotential bonding ......................................................................................................... 93 

17 Testing ................................................................................................................................................. 94 
17.1 Hydrostatic testing ............................................................................................................................. 94 

18 Operation, maintenance and inspection .......................................................................................... 94 

Bibliography ..................................................................................................................................................... 95 
 

Figures 

Figure 1 — Minimum building proximity distance (BPD) from normally occupied buildings of pipelines generally 
designed to operate at a design factor (f) exceeding 0,30 but not exceeding 0,72 ................................... 23 

Figure 2 — Minimum building proximity distance from normally occupied buildings of pipelines generally 
designed to operate at a design factor (f) not exceeding 0,30 or steel sleeved ......................................... 24 

Figure 3 — Acceptable forms of additional protection for pipelines .................................................................. 30 

Figure 4 — Pressure – Volume plot for hydrostatic testing ............................................................................... 55 

 

This is a free page sample. Access the full version online.



I.S. 328:2015+AC1:2015 

7 

Foreword 

This Standard has been formulated by Technical Committee TC 5, of the Gas Technical Standards Committee 
under whose direction it has been prepared. This Standard defines the minimum requirements and procedures 
to be used for steel pipelines for the transmission of gas at maximum operating pressure over 16 bar. The upper 
pressure limit is not defined but in current general practice this ranges up to 100 bar. For maximum operating 
pressures less than or equal to 16 bar, see I.S. 329. 

This Standard is divided into two parts: 

 Part 1: Pipelines; 

 Part 2: Pipeline installations. 

The Standard, by definition, is a general specification and should, therefore, be accompanied by, or form part 
of, a detailed project or contract specification. The Standard where it sets out options or alternatives facilitates 
the use of discretion particularly in the planning and design of a pipeline so as to ensure that optimum solutions 
can be developed with particular regard for safety. 

The Standard does not supersede, or take precedence over, the requirements of legislation or statutory 
enactments, and it is imperative that due regard be taken of such requirements. In this latter context, particular 
attention is drawn to a requirement for consultation and liaison with government departments and local 
authorities in the planning, design, construction, operation, maintenance and decommissioning of a pipeline. 

This Standard supersedes I.S. 328:2003 as amended. 

This Standard relates to conditions and practices currently in use in the transmission of gas. However materials 
and techniques of construction and operation are constantly being improved. It is intended to keep these factors 
under continuous review.  As a result amendments and supplements may be issued by the National Standards 
Authority of Ireland (NSAI) from time to time, and their publication will be announced in Iris Oifigiuil. 

Existing pipelines and associated installations that comply with Editions 1, 2 or 3.1 of I.S. 328 may continue to 
be operated in accordance with their respective Edition, although surveillance, inspection and maintenance 
shall be undertaken in accordance with Edition 4, where appropriate. Operating conditions are not allowed to 
pass outside the limits of Editions 1, 2 or 3.1 as appropriate, unless the new conditions are consistent with 
Edition 4. 

It is intended that this Standard should be applied in conjunction with the European Standards for gas pipelines 
and installations. 

Thanks are expressed to the Institution of Gas Engineers and Managers (IGEM) for permission to reproduce 
figures. 

 

  

In line with international standards practice the decimal point is shown as a comma ( , ) throughout this 
document. 
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Schedule 

Gas transmission pipelines and pipeline installations (Edition 4) 

PART 1 PIPELINES 

1 Scope 

Part 1 of this Standard applies to the design, construction, inspection, testing, operation, maintenance and 
decommissioning of steel pipelines for the transmission of processed, non-toxic and non-corrosive 1st and 2nd 
family gases as defined in I.S. EN ISO 13686 [1] i.e. natural gas and substitute natural gas, at maximum 
operating pressures over 16 bar and temperatures between – 25 °C and + 120 °C. The upper pressure limit is 
not defined but in current general practice this extends up to 100 bar. 

This Standard sets out engineering requirements for the safe design, construction and operation of pipelines 
and associated equipment in accordance with current knowledge. In this context a pipeline is to be regarded as 
safe if all reasonable steps are taken to protect members of the public and the personnel of the pipeline 
constructors and operators from possible hazards, and the security of the gas supply is adequately maintained. 

These requirements are applicable to conditions normally encountered in the transmission of gas.  Additional 
design considerations may be necessary where unusual conditions are encountered e.g. unstable ground 
including the possibility of mining subsidence; mechanical or sonic vibrations; long self-supported spans; special 
attachments; or thermal forces other than seasonal. 

These requirements apply to onshore pipelines including water crossings. They are not intended for pipelines 
the greater part of whose length is offshore. 

Part 2 of this Standard applies to the design, construction, inspection, testing, operation and maintenance of 
pipeline installations used for the transmission of 1st and 2nd family gases, i.e. natural gas and substitute natural 
gas at maximum operating pressures over 16 bar and temperatures between - 25 °C and + 120 °C. Part 1 of 
this Standard also applies to installations where relevant. 

Pipeline installations are mainline valves and line bypass facilities including associated piping, telemetry and 
pig trap installations.  

This Standard does not apply to pressure regulating installations. It specifies that the design construction, 
inspection, testing, operation and maintenance of these installations shall be in accordance with I.S. EN 12186 
and that the design construction, inspection, testing, operation and maintenance of heating systems shall be in 
accordance with IGEM/TD/13. 

Compressor stations and compressed natural gas (CNG) filling stations are excluded. 

All activities covered by this Standard in relation to gas transmission pipelines and installations should comply 
with the requirements of all relevant safety, planning and environmental legislation. 

2 References 

This Standard incorporates, by dated or undated reference, provisions from other publications. These 
references are cited at the appropriate places in the text and the publications are listed hereafter. For dated 
references, subsequent amendments to or revisions of any of these publications apply to this Standard only 
when incorporated in it by amendment or revision. For undated references the latest edition of the publication 
referred to applies. 

I.S. 329, Gas distribution mains 

I.S. EN 1515-3, Flanges and their joints - Bolting - Part 3: classification of bolt materials for steel flanges, class 
designated 
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