Key technical changes in 3rd edition of IP 15

Published in July 2005, the 3rd edition of IP 15 (IP Area classification code for installations handling flammable fluids: Model code of safe practice in the petroleum industry Part 15, ISBN 0 85293 418 1) contains on page x, a summary of the key technical changes between the 2nd and updated editions of the Code. To further assist users, this document sets out in a generalised form, additional information on the technical changes referenced to the page number and pertinent section, table or figure. Note that the 3rd edition of IP 15 also contains numerous editorial amendments. 

For further information regarding IP 15, look at the IP 15 page of the Energy Institute website. 

Foreword

Foreword (pg ix) 

Clarifies the purpose of the 3rd edition, which is to clarify issues that have been raised by users of the 2nd edition since its publication in 2002 and other technical and editorial changes have been made. Notes that those changes are not anticipated to result in increased hazardous areas.

Overview

Overview (pg xi): General

New guidance describing the three complimentary approaches for carrying out hazardous area classification. 

Chapter 1 Introduction

1.1 (pg 1) Scope

Clarifies applicability of the Code in relation to vented boil-off vapour and associated liquids.

1.3.1 (pg 2) Facility of common type 

Clarifies that the point source approach can also be used (as well as the direct example approach) for facilities of common type. In addition, see Figure 1.1. 

1.3.2 (pg 2) Other facilities 

Clarifies that an optional risk-based approach can be used in conjunction with the point source approach for facilities when the release rate is unknown.

Figure 1.1 (pg 3) Application of Code

Additional guidance for releases where the release rate is not known; for such cases, the risk-based approach has been added as an outcome to the flow diagram.
1.6 (pg 4) Key terms 

Places the Code in the context of the DSEAR regulations and ATEX Directive. 

1.6.4 (pg 5) Source and grade of release 

Clarifies the technical basis for the lower bound of 1 hour/year. 

1.6.7 (pg 6) Categorisation of flammable fluids 

Clarifies limitations of classifying flammable fluids by closed-cup flash point and introduces concept of fluid category. 
1.6.8 (pg 6) Special terminology 

Additional guidance on assigning nominal hazard radii for very low vapour release rates and clarifies the significance of the outer boundary of the hazard radius. 

1.7.1 (pg 7) Natural ventilation 

Expanded explanation.

Chapter 2 The technique of hazardous area classification

2.1 (pg 9) Introduction 

Clarifies that hazardous area classification must be carried out before choosing appropriate electrical equipment. 

2.3 bullet (f) (pg 10) Application 

Offers guidance on an alternative approach (enclosure) when sufficient ‘straight line’ separation distances cannot be achieved. 

2.3 bullet (g) (pg 10) Application 

Refers to the possibility of applying the risk-based approach in hazardous area classification. 

2.4 (pg 10) Hazardous area classification approaches
New introductory guidance that reviews the three approaches to hazardous area classification and when to apply them. 

2.4.3 (pg 11) Risk-based approach 

New guidance on circumstances for applying the risk-based approach.

2.6 (pg 11) Hazardous area classification drawing 

Additional guidance on the factors that may trigger an update to a hazardous area classification drawing.

Chapter 3 The direct example approach for classification of common facilities in open areas

3.2.5 (pg 17) Bulk pressurised LPG installations (class 0)
Additional guidance on a possible reduction in hazard radius around the connection point at filling stations. 

Figure 3.7 (pg 22) Composite area classification drawing for bottom loading road tanker during loading in the event of a spillage

Formerly separate diagrams combined.

3.3.6 (pg 27) Loading of Class 0 i.e. LPG and similar materials 

New guidance on loading of Class 0 materials into road tankers. 

3.4.1 (pg 27) General 

Additional guidance regarding handling of seemingly lower hazard products under pressure, as this may result in mist or spray formation. 

3.4.2 (pg 27) Unloading of gasoline – Classes I, II, III and similar flammable fluids 

Additional guidance regarding unloading of petroleum products, including requisite conditions for unloading, pertinent sources of release and consequent hazard radii. Includes revised hazardous area classifications in Figures 3.12 and 3.13 for the road tanker and various underground storage tank arrangements. 

3.4.2.2 (pg 27) Connection, unloading and disconnection of delivery hoses for flammable materials 

Revised guidance on hazardous area classification around vapour connection points. 

3.4.2.5 (pg 30) Unloading to above ground storage tanks 

Revised guidance on methodologies for unloading road tankers to above ground storage tanks and the consequent hazardous area classifications. 

3.4.2.6 (pg 30) Venting from storage tanks 

Revised guidance on methodologies for unloading road tankers to above ground storage tanks and the consequent hazardous area classifications. 

Figure 3.12 (pg 28) Typical hazardous area classification of a road tanker during unloading 

Revised hazardous area classification diagrams. 
Figure 3.13 (pg 29) Typical hazardous area classification for underground gasoline storage tanks and fill points during road tanker connection, unloading and disconnection 

Revised hazardous area classification diagrams. 
3.4.3 (pg 31) Unloading of Class 0 i.e. LPG and similar flammable fluids
New guidance regarding the interface between road tankers and underground storage tanks. This refers to pumping arrangements and relief valves, and the consequent hazard radii. Figures 3.15 and 3.16 are new hazardous area classification diagrams. 

Figure 3.17 (pg 34) Top loading of rail cars, single or multipoint, with vapour collection 

Revised hazardous area classification diagram that no longer shows end elevation without weather roofing. 

3.7.2 (pg 42) Drummed storage areas – Classes I and II(2) 

Guidance deleted regarding secondary hazards, such as heat from an adjacent fire and general storage layout. 

3.8 (pg 43) Intermediate bulk containers (IBCs), other transportable containers and packaged units 

New guidance on hazardous areas created by a loss of containment. 

3.9.2 (pg 43) Gasoline dispensers and other Class I, II(2) and III(2) fluids 

Additional guidance on how to use this section and its limitations if applied to design and construction of dispensers.

3.9.2.1 (pg 44) Dispenser housing 

Additional guidance regarding hazardous area classification around dispenser housings where a vapour barrier is, or is not present. This supports Figure 3.23.

3.9.2.2 (pg 44) Hazardous area around external dispenser air separator vent 

Additional guidance regarding hazardous area classification around an external dispenser air separator vent. This supports Figure 3.24.

3.9.2.3 (pg 44) Hazardous area around a vehicle fill pipe during refuelling 

Additional guidance regarding vehicle refuelling operations when vapour collection equipment is, or is not present. This supports new Figure 3.25.

3.9.2.4 (pg 45) Return of nozzle to dispenser housing 

New guidance regarding hazardous area classification for return of a nozzle to a dispenser housing. This supports new Figure 3.26.

3.9.2.5 (pg 45) Composite hazardous area classification around dispensers during refuelling 

Additional guidance regarding composite hazardous areas during refuelling that takes account of various equipment and vehicle positioning options. This supports new Figure 3.27.
3.9.3 (pg 47) LPG dispensers and other Class 0 fluids 

Revised guidance on LPG dispensers, including foreseeable losses of containment on hose disconnection. In addition, clarifies guidance on hazardous area classification arising from relief valve emissions and low-level dispenser casing emissions. 
3.10 (pg 48) Vehicle repair, servicing areas and inspection pits 

Revised guidance on the impact of operations in vehicle repair, servicing areas and inspection pits on hazardous area classification, venting of such areas and limitations of scope of the guidance. 
Chapter 4 The hazardous area classification of drilling rigs, equipment and well operations

4.2.1 (pg 51) Substructure, drilling riser and BOP area 

Additional guidance describing hazardous area classification for enclosed operational areas above the weather deck and revised guidance regarding hazardous area classification of secondary grade releases.

4.2.2 (pg 51) Rig upperworks 

Additional guidance regarding treating mudgas separators as a main process vent. 

4.2.4 (pg 53) Workover, snubbing, coiled tubing and wirelining operations 

Guidance presented as a stand-alone section. 

4.3.2 (pg 54) Shale-shakers and solids removal equipment 

Clarifies hazardous area classification for shale-shakers of less than 5 m length. 

4.3.3 (pg 54) Mud degassing equipment 

Additional guidance on hazardous area classification of gas vents in mud degassing equipment. 

Chapter 5 The point source approach for classification of individual sources of release

5.1 (pg 59) Scope

Clearer definition about when risk-based approach should be used for hazardous area classification of point sources. 

5.3.2.1 (pg 60) Determination of the grade of release 

Clarifies that uncontrolled releases are considered secondary grade. 

5.3.4 (pg 61) Determine hazard radii 

Clarifies why a different procedure is required for determining hazard radii depending on the grade of release. 

5.3.4.2 (pg 61) Secondary grade releases 

Clarifies the procedure for determining hazard radii with secondary grade releases where the hole size is known or unknown. 

5.4.1.2 (pg 63) Estimation of leak hole size and determination of hazard radii
Clarifies seal leakage rates from various pump types.

5.4.1.3 (pg 63) Example hazard radii (R1) for pumps 

Clarifies guidance for determining hazard radii for pumps using data tables.

Table 5.1a (pg 64) Hazard radii (R1) for standard pumps without throttle bushes 

Amended LEVEL 1 hazard radius for fluid category B. 

Table 5.1b (pg 64) Hazard radii (R1) for standard pumps with throttle bushes 

Amended LEVEL 1 hazard radius for fluid categories A and C.

Table 5.1c (pg 64) Hazard radii (R1) for high integrity pumps 

Amended LEVEL 1 hazard radius for fluid categories A and C.

Table 5.2 (pg 65) Hazard radii (R1) for drains and liquid sample points 

Amended hazard radius for: fluid category A/ hole diameter 5 mm; fluid category B/ hole diameter 2 mm; and fluid category C/ hole diameter 10 mm. 

Table 5.3 (pg 66) Example calculation for compressors – leak hole size and hazard radius (R1) 

Amended column heading descriptors. 

5.4.4.1 (pg 66) Determination of hazardous area 

Clarifies that vents should be sufficiently separated from structures. 

5.4.4.3 (pg 66) Process vents 

Clarifies the necessary positioning of process vents with respect to ground level to avoid ground effects. 

Figure 5.3 (pg 67) Typical hazardous areas around tank vents 

Note 1 clarifies positioning of vent pipe opening with respect to adjacent building detail.

Table 5.4 (pg 67) Hazard radius (R1) from tank vent for category C fluid 

Amended hazard radii for: vent rate 250 Nm3/h/ vent diameter 100 mm; and vent rate 1000 Nm3/h/ vent diameter 50 mm.

5.4.4.5 (pg 67) Pressure relief valves 

New guidance regarding the implications on hazardous area classification of the design lifting of pressure relief valves, which can be considered as vents. 

Table 5.6 (pg 68) Upper bound hazard radii (R1) for flanges and valves 

Amended hazard radii for: fluid category A/ LEVEL I; fluid category A/ LEVEL III; fluid category B/ LEVEL I; fluid category B/ LEVEL II; fluid category G(i)/ LEVEL II; fluid category G(ii)/ LEVEL I; and fluid category G(ii)/ LEVEL II.

 5.4.5.1 (pg 69) Point sources and grades of release 

Revised guidance on the need not to apply the risk-based approach to flanges and valves when there are few release sources and operations are not at high temperatures and pressures. 

Figure 5.4 (pg 70) Liquid pool due to spillage 

Diagram amended to depict a circular pool to reflect how pools are modelled. Revised notes to diagram. 

Table 5.7 (pg 70) Hazardous area from liquid pool 

Amended title.

5.4.10 (pg 72) Surface water drainage systems 

Additional hazardous area classification guidance, including the implications of hot materials or category A or B fluids entering normal open surface drain channels.

Chapter 6 Effect of ventilation on hazardous area classification

Figure 6.1 (pg 76) Procedure for assessing type and degree of ventilation

Flowchart redrawn and includes one additional outcome ‘over pressurised area’. In addition, modified flow through diagram. 

6.2 (pg 77) Open areas 

Additional guidance regarding the impact of obstructions on wind velocities. 

6.2.4 (pg 78) Buildings adjacent to open hazardous areas 

Amended to recommend buildings should be assigned a zone classification of a higher severity than the adjacent area.

6.3 (pg 78) Sheltered or obstructed areas 

Additional guidance that prompts a judgement of the significance of ventilation on dispersion and the consequences for hazardous area classification. 

6.4 (pg 79) Enclosed areas 

Additional guidance on the precautions that should be taken if the ventilation system fails. Cross-refers to Annex D for guidance on the effects of ventilation in enclosed areas containing sources of release.

6.4.3 (pg 80) Artificial ventilation types 

Clarifies that artificial ventilation may be applied to part of an area or the whole area.

Table 6.1 (pg 83) Enclosed area with an internal source of release – effect of ventilation on zone classification within enclosed area 

Hazardous area classification for primary release/inadequate ventilation changed to Zone 0.

Table 6.2 (pg 83) Enclosed area with no internal source of release but adjacent to an external hazardous area – effect of ventilation on zone classification within enclosed area 

Hazardous area classification for primary release/inadequate ventilation changed to Zone 0.

Chapter 7 Selection, installation, maintenance and use of equipment in hazardous areas

Table 7.1 (pg 86) Standards relevant to electrical equipment categories for use in hazardous areas 

Updated listing of standards and publication dates.

7.2.2 (pg 86) The type and grouping of equipment 

Clarifies that the ATEX Directive includes requirements for the type and grouping of equipment, whether electrical or non-electrical. 

7.6 (pg 87) Apparatus sub-groups 

Clarifies that IEC 60079-0 provides further information.

Chapter 8 Non-electrical sources of ignition

8.2 (pg 93) Sources of ignition

Additional guidance that positioning of fixed sources of ignition should be considered during plant layout design and offers guidance on situations where a fixed source of ignition is located just outside of a hazardous area. 

8.2.6.4 (pg 97) High-pressure flammable hydraulic oil leakage

Additional guidance on use of oil mist detectors in circumstances where there is a high risk of hydraulic oil release. 

8.2.7 (pg 98) Gas detectors – inherent risks

Updated BS EN standards for gas detectors (BS EN 50057 and BS EN 50058 replaced by BS EN 61779-4 and BS EN 61779-5 respectively).

8.2.8 (pg 98) Electrostatic and pyrophoric ignition hazards

Reference for additional guidance BS PD CLC/TR 504 04.

8.3.1 (pg 98) Use of gas detectors during maintenance 

Updated BS EN standards for gas detectors (BS EN 50057 and BS EN 50058 replaced by BS EN 61779-4 and BS EN 61779-5 respectively).

Annex A Classification and categorisation of petroleum and flammable fluids

A.2 (pg 106) Relationship between petroleum class and fluid category 

Additional guidance explains that using the Class of petroleum does not suffice for more extreme conditions; in such cases, fluid category should be used, which enables the point source method or risk-based approach to be applied.

Annex C Calculation of hazard radii

C1.1 (pg 111) Secondary grade release frequencies 

Additional guidance for secondary grade releases, in particular, regarding the relationship between release frequency LEVELs and individual risk, and calculation of the probabilities of occupancy and probability when using the risk-based approach. 

Table C2 (pg 113) Exposure calculation for plant area 

Amended column headings for plant areas. 

Table C4 (pg 114) Calculation of Pign 

Data presented as percentages rather than proportions. In addition, amendments to: data line 4/ weak column; and data line 4/ Pign column. 

C2.0 (pg 117) Introduction 

Clarifies application of Annex C – Part 2. 

C2.2 (pg 118) Effect of individual risk criterion on determining hole sizes

New guidance on the relevance of the individual risk criterion with respect to LEVELs when using the risk-based approach. 

C2.5 (pg 119) Justification of lower bound frequency for secondary grade releases

New guidance that sets out the basis for the lower bound frequency of secondary grade releases in terms of the number of flanges, duration of releases, and probabilities of ignition and occupancy and referenced to the individual risk criterion. 

Table C6 (pg 121) Equivalent hole sizes for a range of release frequencies 

Clarifies Table descriptions for N/A, D and SD.

C3.1 (pg 123) Basis for dispersion modelling 

New footnote giving a reference to dispersion modelling methodology. 

Annex H Glossary

Glossary (pg 139) 

Additional terms and definitions for: ‘equivalent diameter’; ‘hazardous area classification’; and ‘nominal hazard radius’. 

Annex I References

BSI (pg 143)

BS 4683-1: deleted.

BS 4683-4: added.

BS 5501-1: changed to BS 5501 series.

BS 6656:1999: updated to 2002.

BS 7117-1:1991: deleted.

BS EN 676:1997: updated to 2003.

BS EN 1834-2:2000: added.

BS EN 13463 series: added.

BS EN 50057: changed to BS EN 61779-4:2000. 

BS EN 50058: changed to BS EN 61779-5:2000. 

BS EN 60079-14:1997: updated to 2003.

BS EN 60079-17:1997: updated to 2003.

BS PD CLC /TR 50404:2003: added.

HSE/HSC (pg 144)

HSC Safe isolation of plant and equipment: added.

HSE INDG 98 Permit-to-work systems: changed to HSE HS(G)250 Guidance on permit-to-work systems: A guide for the petroleum, chemical and allied industries.

OGP (pg 144)

Hydrocarbon leak and ignition database Publication 180: added.

IEC (pg 144)

IEC 60079-1: added.

IEC 60079-18: added.

IP (pg 145)

Standard test methods for analysis of petroleum and related products, and British standard 2000 parts: updated to 2005. 

Design, construction, modification, maintenance and decommissioning of petrol filling stations: deleted.

Guidelines for the management, design, installation and maintenance of small bore tubing systems: deleted. 

IP/APEA (pg 145)

Guidance for the design, construction, modification, maintenance and decommissioning of filling stations: added. 

IP/UKOOA (pg 145)

Guidelines for the management, design, installation and maintenance of small bore tubing systems: added.

UK Regulations (pg 145)

1992 SI 0743: replaced by 2004 SI 568. 

1996 SI 192: added.

2002 SI 2776: added.

UKOOA/IP (pg 146)

Guidelines for the management of the integrity of bolted pipe joints: added. 
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