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This brief presentation will outline the recent developments in United Kingdom regulations to permit the operation of onshore pipelines at design factors.

Over 40,000 km of transmission pipelines are operated in the UK with over 19,000 km operating at above 100 psi.  There has been 500,000 kilometre years of operation of gas transmission pipelines without an ignited release of gas.  This is due to good design practice and safe operations supported by pre-service hydrotest, protection against corrosion, rigorous inspection and maintenance policies and regular surveillance.

The Health and Safety Executive enforces health and safety regulation in Great Britain.  The key reference is the UK Pipeline Safety Regulations 1996 which provides a goal setting and risk based approach to safety.  The PSR 1996 requires operators to design, build and operate pipelines to ensure that they are safe ‘so far as reasonably practicable and to ensure that risks are as low as reasonably practicable (ALARP).  Individual and societal risks must be taken into account.

The onus is on the pipeline operator to make the case to operate at higher pressures  by demonstrating good practice and continued pipeline integrity.
Some design documents are recognised by the Health and Safety Executive as providing good practice

· Steel Pipelines for High Pressure Gas Transmission, IGE/TD/1 Edition 4, Institution of Gas Engineers, 2001
· Code of Practice for Pipelines – Part 1: Steel pipelines on land, British Standard PD8010-1:2004
· Gas supply systems  - Pipelines for maximum operating pressure over 16 bar – Functional requirements, British Standard EN 1594, 2000

· Petroleum and natural gas industries – Pipeline transportation systems, British Standard EN 14161:2003
IGE/TD/1 is the main code for the design of most UK gas transmission pipelines.  An important feature of the design of gas pipelines in the UK is the consideration of proximity of pipelines to the populations.
The paper gives a brief introduction to quantitative risk assessment and structural reliability analysis and the value of these techniques in assessing risk and likelihood of failure of pipelines.

Since 1996 National Grid (the operator of the high pressure natural gas transmission system in the UK) has uprated a number of existing pipelines to operate at above the 72% SMYS design pressure.  The methodology used to do this is outlined and the role of structural reliability analysis is this process is explained.
BP has looked at use of higher operating pressures at a number of high pressure large diameter pipelines around the world and have concluded that operating at higher pressures can be justified if corrosion rates are not severe, adequate measures are taken to limit the magnitude and frequency of external damage and an appropriate inspection and maintenance program is in place to identify, locate and repair damage before it becomes critical.

This is supported by UK experience that has shown that pipelines can be safely operated at greater than 72% SMYS.

The use of structural reliability analysis allows the operator and regulator to gain a quantitative understanding of the vulnerability of a pipeline to the credible failure mechanisms.

High stresses are not the major threat to pipelines.  Operational damage is the real threat and a comprehensive pipeline integrity monitoring system should be applied to high design factor pipelines to avoid development of failure mechanisms.

