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Preface 
 
This is the seventh report on statistics obtained from the HCR database, and is the 
fifth since the Reporting of Injuries, Diseases and Dangerous Occurrences 
Regulations 1995 (RIDDOR 95) came into force offshore on 1st April 1996. The 
report presents data on hydrocarbon releases that have been reported for the period 
1st October 1992 to 31st March 2002 inclusive. 
 
The report continues to be part of the HID Statistics Report (HSR) series to replace 
the OTO series, which has been discontinued. 
 
Copies of this report can be obtained free of charge from: 
 
 

Health and Safety Executive 
Hazardous Installations Directorate 

Central Division 
CD4C Data Management 
2nd Floor St Annes House 

University Road 
Bootle 

Merseyside L20 3RA 
 

Tel: 0151 951 3099 
Fax: 0151 951 4980 

e-mail : HCR.Admin@hse.gsi.gov.uk 
 
 
Copies of this report can also be downloaded free of charge from HSE’s website at 
http://www.hse.gov.uk/hid/osd/hsr2002/index.htm 

 

 

 

 

 

 

 

 

 

 



HSR 2002 002   

  3

 

OFFSHORE HYDROCARBON RELEASES  

 STATISTICS AND ANALYSIS, 2002 
(FOR THE PERIOD 1-10-92 TO 31-3-02 INCLUSIVE) 

CONTENTS 
                  Page 
 
EXECUTIVE SUMMARY        4 
 
 
1.0 INTRODUCTION        6  
 
 
2.0 DATA CATEGORIES              7 
 
 
3.0 STATISTICS         8 

  
 
 3.1 Hydrocarbon type       8 
 3.2 Reporting frequency      9 
 3.3 Severity analysis       9 
 3.4 Systems                11 
 3.5 Equipment                11  
 3.6 Installation type and location             12  
 3.7 Ignitions                14  
 3.8 Means of Detection              15  
 3.9 Emergency actions              16  
 3.10 Causation & Operating Mode             16   
 
 
4.0 ANALYSIS                 18 
 
 
5.0 TABLES (See separate section index)            26 
 
 
6.0 FIGURES (See separate section index)            60 
   
 
 
Appendix 1 -  ‘OSD PROCESS INTEGRITY INITIATIVE’           69 
 
Appendix 2 - ‘SEVERITY CLASSIFICATION’             70 
 
FEEDBACK QUESTIONNAIRE               74



HSR 2002 002   

  4

EXECUTIVE SUMMARY 
 

A target sought by the UK Offshore Oil and Gas industry and HSC/E is to reduce the 

number of reported major and significant releases by 50% over the three years to 

March 2004, with 1999/2000 figures (139) as baseline data. The total number of 

major releases in 2001/2002 continues to show a decrease, down from 8 to 4 (50%) 

on last year’s figure, and the total number of significant releases has also decreased 

from 117 to 109 (7%) over the same period.  The combined total for major and 

significant releases has therefore shown a reduction of 19% on the baseline target 

(i.e. 139 to 113). 

 

Last year, 2000/01, saw a 50% increase in the number of reported minor releases,  

up from 95 to 145.  This year’s figure of 128, however, represents a 12% decrease 

on 2000/01. There is some evidence that the increase level of minor releases since 

2000/01 (though seeming to decline this year) is due to improved reporting 

performance by offshore personnel. 

 

There were 12 reported ignitions in 2001/2002 none of which were major releases.  

Although there have been no ignited major releases since the launch of the HCR 

database, of the total 143 reported ignitions over the period 1 October 1992 to 31 

March 2002, 41 of these (28.7%) have been significant releases (17 gas and 24 

liquids).  

 

This latest report also includes an update on last year’s analysis of investigated 

releases (OTO 2001 055) which supplements the information in this report (see 

Section 4.0). 
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1. INTRODUCTION 
 

The purpose of this report is to provide the offshore industry with data from the 

Hydrocarbon Releases (HCR) Database for their use in connection with the 

preparation and revision of offshore safety cases, particularly in quantified risk 

assessment (QRA), as recommended by Lord Cullen in his report on the Piper Alpha 

disaster (Cullen Recommendation 39). 

 

The HCR Database contains data on offshore hydrocarbon release incidents, 

supplementary details of which are reported voluntarily to the Health and Safety 

Executive, Hazardous Industries Directorate, on form OIR/12.  These data have 

been technically checked against the “parent” RIDDOR (OIR/9B) details, and then 

entered into the database by OSD since database start-up on 1 October 1992.   

 

This report, HSR 2002 002, covers the period 1 October 1992 to 31 March 2002. It is 

the seventh report on statistics obtained from the HCR Database, and is the fifth 

since the Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 

1995 (RIDDOR 95) came into force offshore on 1 April 1996. 

 

Criteria for severity classification (i.e. major, significant, minor), first introduced in 

1997, were refined in 1999 to include release rates (see Appendix 2). The limited 

accuracy of the systems and equipment population data estimates, and the voluntary 

nature of the information supplied on form OIR/12, should all be taken into 

consideration when drawing conclusions from the statistics contained in this report. 

 

The main thrust of this report is to advise industry of the bare statistics.  

Nevertheless, some discussion has been added where appropriate. This report also 

contains statistics on detection modes, emergency actions, and causation, but offers 

no root cause analysis at this stage. However, Section 4.0 does contain some 

analysis on a limited number of investigated incidents from the 2001/02 period. 

 

A target sought by the UK Offshore Oil and Gas industry and HSC/E is to reduce the 

number of reported major and significant releases by 50% over the three years to 
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March 2004, with 1999/2000 figures (139) as baseline data. . This report includes 

comment on progress made to date against that target. 

  

Detailed failure rate tables are published in alternate years, and the latest versions of 

(a) System Failure Rates & Severity / Hole Size Distribution; and (b) Equipment 

Failure Rates & Severity / Hole Size Distribution can be found in the 2001 

Hydrocarbon Statistics Report, HSR 2001 002. 

 

A project jointly funded by HSE and UKOOA, is underway to develop a web-based 

version of the HCR System which will be launched in 2003. It will be accessible via 

the HSE Home Page on the internet, and will allow dutyholders and other authorised 

users access to the system to submit incident reports direct to HSE as well as to 

extract hydrocarbon release data/statistics on line. 

 

Statistical information will be made available in the form of standard reports which 

generate graphs and/or tables as required, and the facility to download data will also 

be provided. 

 

Dutyholders will be able to register free of charge as users of the HCR web-based 

system prior to launch by contacting the HCR System Administration Team at 

HCR.Admin@hse.gsi.gov.uk , and giving details of the prospective users in their 

organisation. 

 
Other prospective users of offshore hydrocarbon release data, such as consultants 

and academia, may also be accepted as registered users on a “read only” basis i.e. 

with access to standard reports and Data Download only. However, this may be 

subject to an annual registration fee which has yet to be decided. 

mailto:HCR.Admin@hse.gsi.gov.uk
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2. DATA CATEGORIES 
 
This section describes the categories of data available from the HCR Database, 

statistics from which are contained in section 3.0.   

 

Section 5.0 contains the data tables referred to in the report, all of which are listed in 

a separate section 5.0 index.  

 

Section 6.0 contains the figures referred to in the report, all of which are listed in a 

separate section 6.0 index. 

 

The statistics, tables, and figures show the breakdown of data using the following 

sort categories: 

v Type of hydrocarbon, viz. liquids (oil/condensate/non-process1), gas, or 2-phase 

v Severity of release, i.e. major, significant, or minor (Appendix 2) 

v Type of installation, viz. fixed (including Floating Production Systems [FPS]), 

mobile or subsea 

v Location of installation on the UK Continental Shelf (UKCS) viz. Northern (above 

590 Latitude), Central (560 to 590 Latitude) or Southern area (below 560 Latitude, 

including Irish Sea and English Channel) 

v Year of occurrence (12 month periods from 1 April to 31 March unless noted 

otherwise) 

 

Each release has a single system type allocated to it and an individual equipment 

type within that system (well type and/or well operation for drilling activities).  Most 

tables show the number of releases occurring, sorted by one or more of the above 

categories. 

 

Statistics for other reported features such as ignitions, mode of detection, emergency 

actions taken, causation factors etc., are also given in Section 3.0. 

 

NB: Additional data categories used in Analysis (Section 4.0) were derived from 

investigation reports and OTO 2001/055, and the taxonomy is included in this report.

                                                      
1Non-process hydrocarbon liquids include diesel, helifuel, lubricants, methanol, etc.  
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3. STATISTICS 

 

A total of 2312 hydrocarbon release incident reports have been received, checked 

and input during the 9½ year period since the start-up of the Hydrocarbon Releases 

(HCR) Database on 1 October 1992, up to 31 March 2002 inclusive. 

 

The following subsections comprise detailed discussion of the statistics, which are 

illustrated in the tables and figures in sections 5.0 and 6.0 respectively.   

 

Caution should be exercised when interpreting these statistics, in view of the limited 

accuracy of population data, the voluntary nature of the information supplied on form 

OIR/12, and the small number of releases involved in some cases. 

 
3.1 Hydrocarbon type 

 

Figure 1, in section 5.0, shows the breakdown of reported releases by hydrocarbon 

type. It can be seen from this pie-chart that gas releases constituted, by far, the 

largest proportion of releases reported, i.e. 1267 out of 2312 (54.8%). The other 

types, ranked in decreasing order, were oil 403 (17.4%), non-process 269 (11.6%),  

2-phase 205 (8.9%) and condensate 168 (7.3%).   

 

The higher proportion of gas releases may have arisen from the fact that almost all 

offshore installations handle gas, but only 37% of installations handle hydrocarbon 

production liquids (see also section 3.6 - “Installations”). Other contributing factors to 

the higher incidence of gas releases could be that gas is usually subjected to higher 

pressures and temperatures than other forms of hydrocarbon, hence there are 

greater challenges associated with gas containment.  
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3.2 Reporting frequency  
 

Figure 2, in section 6.0, shows the monthly reporting frequencies since October 1992 

up to the end of March 2002. Major milestones which occurred during the reporting 

period are also listed. 

 

Reporting reached a peak of 325 in 1994/1995, probably attributable to more 

detailed reporting following the issue of the OIR/12 form in August, 1992, and to 

comprehensive guidance2 in August, 1993.  There then followed a substantial drop 

down to 212 in 1995/96, ostensibly due to the safety case regime and improved 

safety management systems taking effect. Thereafter, the number of incidents 

seemed to have reached a plateau with the annual totals for the following years 

being 226 (1996/1997), 218 (1997/1998), 234 (1998/1999) and 234 (1999/2000).  

The monthly reporting rate fluctuated between 18 to 20 in the same period.   

 

However, 2000/2001 saw a rise in the overall number of releases reported to 270 

with a rise in the monthly reporting rate to 23.  This increase coincided with the 

introduction for that year of the Progress Integrity Initiative.  The figures for the latest 

year, 2001/2002, show a fall in the total number of releases to 241, a decrease of 

11% on the previous year.  There was also a fall in the monthly average back to 20. 

There is quite convincing evidence that the increase in 2000/01 was due to improved 

reporting performance and improved awareness of the reporting requirements by 

offshore personnel, and increased emphasis on reporting by oil company senior 

managers. The fall in 2001/02 may be confirmation that there is now more or less full 

reporting of hydrocarbon releases and the work done to reduce the incidence of 

major and significant releases is giving a benefit across the range. However further 

observation of the data over the next 4 quarters will be needed to confirm whether 

this is an overoptimistic interpretation of the situation.  

 

3.3 Severity analysis  
                                                      
2Revised in Nov 96 to encompass RIDDOR 95 “Revised Guidance on Reporting Offshore 

Hydrocarbon Releases” OTO 96 956, is available free on request from HSE on tel :0151-951-3099 or 

fax: 0151-951-4980 or e-mail: HCR.Admin@hse.gsi.gov.uk  or downloaded free from the HSE web-

site: http://www.hse.gov.uk/research/noframes/oto/1996/index.htm 
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3.3.1 All releases 
All releases have been classified according to agreed severity criteria (see Appendix 

2).  Table 1 in Section 5.0 shows that, of the 2312 reported releases to 31 March 

2002, 147 were classified major (6.4% of all leaks), 1284 were significant releases 

(55.5%) and the remaining 881 were minor (38.1%).   

 

Figure 3 in section 6.0 shows the reporting patterns by year for major, significant and 

minor releases in both tabular and line graph form. The overall number of major 

releases in 2001/2002 continued the decrease shown in last year’s figures (down 

from 8 to 4), and the number of significant releases also decreased (from 117 to 109) 

over the same period.  This means that the reduction in the number of major and 

significant releases has now reached 19% (139 to 113) against an overall target of 

50% (i.e. down to 70) by end March 2004. The overall number of minor3 releases 

reported in 2001/2002  has reversed the increase – quite possibly due to improved 

reporting performance by offshore personnel - experienced last year, down from 145 

to 128. 

 

3.3.2 Gas releases 
Figure 4 in section 6.0 shows the reporting patterns by year for major, significant and 

minor gas releases in both tabular and line graph form.  The upward trend in the 

annual number of reported gas releases ceased in 2001/2002, with a decrease of 

17% over the previous year (down to 117 from 141). The number of major gas 

releases also went down, decreasing to 4 in 2001/2002 from 8 in 2000/2001. 

Similarly, significant gas releases dropped from 74 to 69 in the same period. The 

combined number of major and significant gas releases has decreased to 73 in 

2001/2002 from 81 in 2000/2001. This is the lowest full-year figure for combined 

major and significant gas releases since the start-up of the HCR database.  The 

number of minor gas releases has also shown a decrease for this year, to 44 from 60 

in the previous year.  

 
                                                      
3It is important to note that reports of minor releases only cover those reportable under RIDDOR 

definitions which are based on the potential for fire/explosion. It should also be noted that all ignitions 

offshore are reportable, no matter how minor. 
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3.3.3 Liquid releases 

Figure 5 in section 6.0 shows the reporting patterns by year for major, significant and 
minor liquid releases in both tabular and line graph form. It can be seen from these 
that the annual numbers of reported liquid releases (i.e. oil, condensate and non-
process combined) have fluctuated over the years since database start-up, with no 
discernible trend.   Although 4 less incidents than last year, the number of minor 
releases at 75 is still higher than all other earlier years, apart from 2000/01. As 
reported earlier, time will tell if the increase was due to improved reporting 
performance and therefore the current fall is symptomatic of an improvement in 
hydrocarbon containment across the board. 
 
3.3.4 2-phase releases 

 
Figure 6 in section 6.0 shows the reporting patterns by year for major, significant and 

minor 2-phase releases in both tabular and line graph form. From these, it can be 

seen that the numbers of reported 2-phase releases have also fluctuated over the 

years since database start-up. As with liquid releases, there is no discernible trend. 
 

3.4 Systems 
 

3.4.1 Systems : highest 15 failure rates 

The barchart in figure 7, section 6.0, shows the failure rates in leaks per system year 

for the highest ranked 15 release rates out of a total of 52 system types.  

 

The system with the highest failure rate is gas compression with a failure rate of  

2.90  x 10-1 leaks per system year. High operating temperatures and pressures, 

vibration, and the consequent effects of these on vulnerable equipment items such 

as seals, instruments, and small bore pipework items etc. are considered to be major 

contributors to the frequency of hydrocarbon releases from this system type, and 

these factors have been taken into account in the current Process Integrity initiative 

(Appendix 1). 

 

Next highest ranking system failure rates were oil export (1.56 x 10-1 leaks per 

system year), and fuel gas (1.38 x 10-1 leaks per system year). 
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3.5 Equipment  
 

3.5.1 Equipment : highest 15 failure rates 

The barchart in figure 8, section 6.0, shows the failure rates in leaks per equipment 

year for the highest ranked 15 release rates out of a total of 119 equipment types.  

 

The major equipment items with the highest failure rates are dual fuel turbines at  

7.24 x 10-2 leaks per equipment year, and reciprocating compressors at 6.52 x 10-2 

leaks per equipment year, both of which indicate strong links with the high gas 

compression system leak rates shown above. 

 

It should be noted that the equipment items having the highest numbers of reported 

leaks were instruments (370 total), and pipework items such as valves, flanges and 

piping. Their respective population numbers are also very large and thus their 

respective failure rates in the rankings are reduced. However, the problems (with 

small bore fittings in particular) have been recognised and guidelines have been 

produced for addressing loss of containment, etc. 

 

3.6 Installation type/location versus release type and severity 

 

Table 2 in section 5.0 summarises the breakdown of all reported releases by 

hydrocarbon type versus installation type, i.e. Fixed which includes floating 

production systems (FPS), Mobile including both drilling and accommodation units, 

and Subsea.  

 

Each installation also has an associated location in either the Northern (above 590 

Latitude North), Central (560 to 590 Latitude North), or Southern (below 560 Latitude 

North, including Irish Sea and English Channel) areas of UKCS.  The total current 

population and the estimated number of installation years (as at 31 March 2002) is 

also given for each installation type on the UKCS by area. 

 

3.6.1 Installation type 

The breakdown by installation type showed that fixed installations were responsible 

for 2229 (96.4%) of releases reported. In contrast, only 83 releases (3.6%) were 
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reported by mobile drilling and accommodation installations. These proportions are 

not considered unusual, because there is constant exposure to hydrocarbons on 

fixed installations whereas the exposure on mobile installations is intermittent. 

 

3.6.2 Fixed installation failure rates  

Failure rates have been calculated in terms of leaks per installation year, for each 

type of installation, by dividing the total number of leaks for that type by the total 

number of installation years. 

  

Floating Production Systems (including FPSO and FSU) had the highest overall leak 

rate of 2.57 leaks per installation year, with 5.3% major releases. Fixed attended 

installations in the Northern North Sea had the next highest leak rate of 2.57 leaks 

per installation year, with 4.5% of these being major releases. Central fixed attended 

installations were next, with 2.26 leaks per installation year, with 4.9% major 

releases. Southern fixed attended installations had a leak rate of 0.37 leaks per 

installation year, with 8.1% major, and Southern normally unattended installations 

(NUI) leak rate was 0.15 leaks per installation year, but with 20.8% major releases. 

 

The production equipment on the larger attended oil production platforms in the 

Northern and Central areas is more complex and subject to much greater fluctuation 

of operating parameters than on the simpler and smaller gas production platforms in 

the Southern area. It is reasonably foreseeable, therefore, that there may be a 

greater propensity for hydrocarbon releases of all types on the larger installations.  

 

3.6.3 Mobile installation failure rates  

Using the population data held in the HCR database, leak rates have been 

calculated in terms of leaks per installation year, for each type of mobile installation. 

However, in the absence of accurate rig years data, it was necessary to assume that 

each unit was present on the UKCS for the entire period since their arrival, and so 

these leak rates must be considered very approximate (and tending toward best 

case) as a result. 

 

Combining Southern and Central release figures gave an overall leak rate for jack-up 

mobile drilling and accommodation units of 0.34 leaks per installation year, with 7.0% 
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major releases.  Northern and Central release figures combined gave an overall leak 

rate for semi-submersible mobile drilling and accommodation units of 0.25 leaks per 

installation year, but with 17.5% major releases. 
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3.7 Ignitions 

 

3.7.1 Ignition summary 
Table 3, section 5.0, summarises the numbers of ignitions for each year versus the 

number of releases for each type of hydrocarbon. It is important to note that the 

percentages shown are ignition rates (i.e. percentage of releases ignited) and NOT 

ignition probabilities (i.e. the likelihood of a particular release igniting). 

 

There was a grand total of 143 reported ignitions (i.e. 6.2% of all releases) over the 

9½  year period, none of which were major.  

 

There were 42 gas ignitions (29.4% of all ignitions), of which 17 were classed as 

significant releases (ignition rate 2.1%), and 25 as minor (ignition rate 7.0%). There 

were no major ignited gas releases. 

 

There were 101 liquid ignitions (69.5% of all ignitions) of which 24 were classed as 

significant releases (ignition rate 7.3%), and 77 as minor (ignition rate 15.5%). There 

were no major ignited liquids releases. 

 

There have been no reported 2-phase ignitions to date. 

 

The higher ignition rates in the case of minor releases, and liquids releases in 

particular, is considered to be due to the fact that reports of unignited minor releases 

cover only those reportable under RIDDOR definitions based on the potential for 

fire/explosion, whereas ALL ignitions are reportable no matter how minor.  

 

3.7.2 Ignition details 

Table 4, section 5.0, comprises three parts, which contain full details of every ignition 

reported in the 9½ years to 31 March 2002.  

 

The three parts cover the following details : 

(a) Release parameters 

(b) Mode of operation/ignition sources/ignition sequences, and  

(c) Detection mode/emergency actions taken.  
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Each individual record has a unique number and so it is possible to read all three 

parts for one ignition incident to obtain the full picture. The purpose of this report is to 

provide statistics only, so any analysis of ignitions has been excluded here.   
 
3.8 Means of detection  
 
3.8.1 Summary 
Table 5 in section 5.0, summarises the modes of detection employed during an 

incident versus the type of hydrocarbon and severity of release. The modes 

comprise heat, smoke, flame, gas and ‘other’. It should be noted that more than one 

means of detection may be reported for any one release, and so the totals for each 

column may be more than the total number of releases reported.  

 

There were 2471 detection modes connected with the total 2312 reported releases, 

more than one mode being effective on some releases. Gas detectors detected 

41.6% of all releases (75.9% of gas releases), and the remaining releases were 

mainly detected by means other than equipment designed for the purpose (see 3.8.2 

below). 

 

3.8.2 Other detection modes 
A breakdown of the ‘other’ category which includes detection by visual means, by 

sound, by smell etc., is shown in table 6, section 5.0.  It is considered important to 

have a separate table for these, since they have made a substantial contribution to 

the overall detection of offshore releases.   

 

Of the total 2471 modes, 1411 (57.1% of modes) involved means of detection other 

than by dedicated detection systems. Of these 1411 ‘other’ means of detection, 1089 

(77.2%) were visually detected, of which 51 (4.7% of visual detection) involved major 

releases, 569 (52.2% of visual detection) involved significant releases, and 747 

(43.3%) minor releases. 

 

Specific detection details for all reported ignitions are included in table 4 (c). 
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3.9 Emergency actions versus release type & severity  

 

Table 7, section 5.0, shows a breakdown of the various types of emergency actions 

taken against the types and severity of releases involved. These actions include 

either automatic or manual initiation of shutdown, blowdown, deluge, and/or 

CO2/Halon systems, plus whether any musters and/or any other emergency actions 

were carried out.  

Two-thirds of releases (1523) required shutdown action (461 automatic, 1062 

manual), of which 107 (7% of shutdowns) were for major releases. Blowdown 

operated on 724 (295 auto, 429 manual = 31.3% of all releases) of which 66 (2.9% 

of blowdowns) were for major releases.  

 

There were 625 musters (582 at stations, 43 at lifeboats = 27.0% of all releases), 60 

of which (2.6% of musters) were for major releases. 

 

In contrast, deluge only operated on 50 releases (2.2% of all releases), of which 13 

(26% of deluge) were for major releases, and only 59 (2.6% of all releases) involved 

the use of CO2/Halon systems, of which only 1 was for a major release. 

 

 

3.10 Causation & operating mode versus release type & severity  

 

Table 8, section 5.0, summarises the breakdown of all types of release into the four 

main causation categories (i.e. design, equipment, operational and/or procedural 

faults) plus details of the mode of operation in the area at the time of the incident. It 

should be noted that more than one category may be involved in any one incident, 

and so caution should be exercised when interpreting the figures shown. 

 

The most frequently reported factor was equipment fault at 1532 (66.3% of 

incidents). Operational faults were next with 1227 (53.1% of incidents), procedural 

faults 640 (27.7% of incidents), and design faults 348 (15.1% of incidents).   
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The proportion of releases occurring during normal production was 49.1% compared 

to that during intervention type activities such as start-up / reinstatement (17.9%), 

drilling / workover (9.5%), and maintenance / construction (9.5%). These proportions 

have generally been maintained throughout each year since database start-up in 

October 1992.  

 

The causation factor involved in most incidents was ‘mechanical failure’ which 

occurred on 1034 occasions (44.7% of all incidents), followed by ‘improper operation’ 

that occurred on 549 occasions (23.7% of all incidents). 
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 4. ANALYSIS OF INVESTIGATED OFFSHORE HYDROCARBON RELEASES  
 

This section updates the report produced last year (OTO/2001/055) in which all 

releases reported in 2000/01 were investigated as part of the Process Integrity 

Initiative (See Appendix 1).  

There were 241 reportable releases in 2001/02, of which 47 investigation reports 

were received for analysis, representing 21% of the total. These have been analysed 

according to the taxonomy presented in table 5 of last year’s report. The following 

conclusions can be drawn from this sample. 

 

4.1 Release site (see table 9) 

 

4.1.1 Investigation Reports 

Again pipework accounts for the majority of releases, 62%, this is comparable with 

last year’s 61%. However, there are some differences within this grouping between 

this year’s analysis and that of last year. A greater proportion of this year’s release 

sites have been assigned to small bore pipework and associated connections, 

including instruments, 25% as opposed to 18% last year. Perhaps of more 

significance is the marked reduction in releases from pipe open ends, down from 

16% to 4%. Valves were involved in 21% of releases, vessels 6% and pumps 6%. 

Other findings: 

a) 70% of releases were cracks, splits or holes in the containment envelope. 

This is an increase compared to the 47% of the previous years. 

b) 23% of releases were from the body of the pipe, vessel or valve. This is in line 

with 21% for last year. Mostly these resulted from degradation of  the 

containment envelope caused by degradation of material properties. 

c) 25% of releases were associated with small bore piping including instruments, 

the bulk of these were associated with connections. 

d) Flanges accounted for 15% of releases, which is exactly the same proportion 

as last year. 

e) 19% of releases were from seals or valve stems. This is an increase over last 

year’s proportion of 14%. 

f) There were no hose releases in the sample investigated. 
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4.1.2 Comparison with full set of HCR data.  

The information provided in the hydrocarbons release database also records the 

location of release albeit using a different coding framework from that used in OTO 

2001 055 (see table 14). This confirms that in most respects the sample of 

investigated reports is representative of the location of releases for the whole set of 

241 releases. Releases from instrument (22%) and pipework (22%) dominate. These 

results reflect the indication from the sample that there is a slight change towards 

instrument releases and away from pipework compared to last year’s data.  

 

There were only 12% of releases from valves in the full data set  which is in line with 

last year’s results and indicates that the sample of investigated reports has a higher 

proportion of these types of release (21%).  

 

The other main difference is in relation to releases from flanges. The sample 

includes 15% of these releases which is a greater proportion than the whole 241 

releases which only had 7% flange releases.  

 

There were no hose releases investigated this year. However, 3% of the total 

releases were from hoses, this was in line with 4% of releases last year.  

 

4.2 Immediate causes (see table 10) 

 

4.2.1 Investigation Reports 

As last year, the largest single cause was degradation of material properties which 

accounted for 28% of the incidents, comparable with last year’s 26%. Incorrect 

installation at 21% and fatigue/vibration also 21% were the second largest 

contributors. Both of these are almost double last year’s figures of 12% and 11% 

respectively, and more significant than corrosion/erosion which accounted for 13%, 

this is a drop compared to 19% last year. Procedural type causes were all less than 

10%.  
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4.2.2 Comparison with full set of HCR data 

A check against the full set of 241 releases on the HCR database shows good 

agreement for erosion/corrosion causes. The full set of data shows an even greater 

contribution from mechanical failure and wearout which together account for 36% of 

the total, whereas fatigue accounted for 12% of the total. Incorrectly fitted at 7% of 

the total is the most frequent of the procedural failures. Although the percentages 

differ between the sample and the full set of data, the two sets of data give the same 

indication of the most prevalent immediate causes, despite using different causation 

frameworks. One interesting result from this comparison is to confirm the finding that 

in this year’s releases, a much smaller proportion were due to releases from open 

end of pipes or valves compared to last year. This is confirmed by the causes “left 

open” or “opened with hydrocarbon present” which accounted for 7% of releases. 

This is in line with the 10% of “open end” releases in the sample which is a reduction 

compared to the 20% of such releases occurring last year. 

Degradation of material properties is taken to mean loss of integrity by failure of 

equipment that was originally fit for purpose and has been operated correctly. This 

includes failure of flange gaskets and valve packings and might be termed general 

“wear and tear”. It excludes the more specific causes of failure such as corrosion, 

erosion, fatigue and vibration. Unlike last year, three of the four major releases had 

immediate causes of degradation of material properties and only one was due to 

operator error. Although four is too small a number to draw any far-reaching 

conclusions. 

 

4.2.3 Immediate Cause versus Release Site: 

When it comes to analysis of the most important release sites, the most prominent 

cause for flange leaks (15% of all releases) was incorrect installation in 60% of 

cases, which is a significant increase compared to last year. Degradation of material 

properties was much less significant at 15%. For small bore tubing and associated 

connections (25% of releases) fatigue accounts for 33% of causes, incorrect 

installation a further 25% and degradation of material properties 17%. This is in line 

with last year’s findings although incorrect installation plays a more prominent role. 

Open ends only account for 10% of releases in this analysis. The causes are evenly 

distributed although most are procedural rather than hardware related, which is not 

really surprising. 
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4.2.4 Hardware versus Software 

The immediate causes can be divided into hardware or software related as follows: 

Hardware: 

Degradation of material properties 

Fatigue/ vibration 

Internal corrosion 

Erosion 

62% of releases had hardware related immediate causes, of these the  underlying 

causes were mainly inadequate inspection/condition monitoring in 48% of these 

incidents. The next most significant underlying cause was inadequate design (34%).  

 

Software: 

Incorrect installation 

Operator error 

Procedural violation 

Inadequate isolation 

Inadequate procedures 

The remaining 38% of releases had software related immediate causes, of these the 

causes were mainly inadequate procedures (40% of these incidents), the next most 

frequent cause was inadequate compliance (28%).  

 
4.3 Underlying causes (table 11) 

4.3.1 Investigation Reports: 

The underlying causes of many incidents are complex and more than one cause can 

be identified in many cases. When these are analysed independently of immediate 

cause, the largest contribution was from inadequate inspection/condition monitoring 

in 32% of investigated incidents, closely followed by inadequate design 30%. These 

are very similar to last year’s figures of 28% and 29%. The next four most significant 

underlying causes were inadequate procedures in 23% of incidents, incorrect 

installation 15%, incorrect material specification/usage 13% and inadequate risk 

assessment 13%. Other underlying causes were identified in less than 10% of 

investigated incidents.  
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4.3.2 Comparison with full set of HCR data  

Comparison with last year’s analysis reveals that the same two underlying causes 

dominate but that there is a slightly different contribution from the other causes. 

Excessive workload, inadequate communication, outdated information and 

inadequate task specification again made little or no contribution. 

 

4.4 Failed Safeguards (table 12) 

 

As with last year’s analysis, inspection/condition monitoring was the most prevalent 

failed safeguarding system that might have prevented the release of 30% of all 

incidents investigated. Of the remaining safeguarding systems, competency 

assurance was the next highest with corrosion/erosion monitoring and change 

control also featuring. Design review was less significant than in last year’s analysis. 

 

There was no identifiable pattern for major releases. 

 

4.5 Additional Safeguards (table 13) 

 

The UKOOA small bore piping guide continues to be relevant, in 23% of investigated 

incidents. But in this year’s analysis, the flange verification scheme was less 

relevant, only in 4% of this sample. 

 

4.6 Conclusions 
 
The sample of investigated releases shows similar results to the analysis of a larger 

sample from last year. Where there are changes identified it is difficult to be certain 

that these are real differences or whether they arise from a different interpretation of 

some of the coding. However, this analysis indicates that important lessons can be 

learned from analysis of investigation reports, over and above the information that is 

available from the Hydrocarbons release database.  

 

The results indicate that conclusions drawn from the previous analysis are still valid 

and therefore the focus of the process integrity intervention project should continue. 

In order to identify any real change in the causes of hydrocarbon releases, analysis 
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of a larger sample would be necessary which perhaps points to collection of more 

investigation reports during the remaining years of the project. This information 

would also be of use in demonstrating the impact of the intervention, not only in 

driving down the number of releases, but also in tackling some of the immediate and 

underlying causes. 

 

4.7  HSE Process Integrity Initiatives. 
 
Appendix 1 of this report outlines the framework for the OSD Process Integrity 

Initiative aimed at raising industry awareness of offshore hydrocarbon releases and 

the need for their reduction.  The initiative is structured around 10 key elements that 

could contribute to the prevention of hydrocarbon releases. Not all elements are 

applicable to all installations and some elements are of lesser direct impact for 

releases for many installations.  OSD have conducted process integrity inspections 

on manned production installations commencing in the year 2000.  

 

To the end of 2002, inspection progress has been made on 87% of installations 

covered by the initiative. The greater activity has been on 7 of the 10 elements that 

have larger direct bearing on potential releases.  These include issues such as 

process integrity management, documentation and change control, and design and 

operational issues including isolation & PTW, small bore pipework, plant protection 

systems and maintenance & verification of safety critical elements.  Around half of all 

possible inspections across all installations in these 7 elements have been 

completed.  Work has also progressed on the remaining elements. 

 

HSE has kept the offshore industry informed of key findings emerging from 

inspections via joint HSE/industry workshops held at staged points throughout the 

project (Appendix 1).  As information has been passed on, emphasis has moved 

towards the current position of development of remedial programmes by dutyholders 

to target their high risk areas and activities.  During the coming year, HSE will be 

targeting efforts towards the poorest performing companies, as measured by the 

number of releases per manned production installation (see Table 15 in Section 5.0).  
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OSD will use the existing data on offshore hydrocarbon releases to target 

inspections on dutyholders and installations that appear to have, in recent years, the 

poorest performance. This is intended to focus inspection resources towards areas 

of highest risk, in line with HSE policy. The inspections will use analysis of incident 

investigations and other sources of information to identify topics for particular 

attention. Any findings of non-compliance with regulations that arise from the 

inspections will result in enforcement as set out in existing HSE and OSD policy. 
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5.0 TABLES 

CONTENTS 
(All single page tables unless noted otherwise) 

 
 
Table 1. Severity analysis 
 
 2. Installation type/location versus release type & severity  
        (2 pages incl.Notes) 
   

 3. Ignitions: summary  
  

 4. Ignitions: details (3 tables of 5, 6 and 5 pages, plus 1 page of notes) 

 

 5. Means of detection: summary  
 

 6. Means of detection: other 
 
 7. Emergency actions versus release type & severity  

 
8. Causation & operating mode versus release type & severity 

 
9. Release site 

 
10. Immediate causes 

 
11. Underlying causes 

 
12. Failed safeguarding system 

 
13. Potential new/additional safeguards 

 
14. Location from HCR database 
 
15.      Major/Significant release rates per manned Production Installation 
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Table 3 : IGNITIONS SUMMARY (1) 
 

HYDROCARBON TYPE & SEVERITY 
LIQUIDS GAS 2-PHASE YEAR DETAILS 

Maj Sig Min Maj Sig Min Maj Sig Min 
TOTAL

0 1 2 0 1 0 0 0 0 4 
1 12 9 9 34 10 2 4 0 81 

1992/93 

(2) 

 

IGNITIONS 
RELEASES 

% (3) 0 8.3 22.2 0 2.9 0 0 0 0 4.9 
0 7 10 0 4 5 0 0 0 26 
4 32 53 16 97 40 4 22 3 271 1993/94 

IGNITIONS 
RELEASES 

% (3) 0 21.9 18.9 0 4.1 12.5 0 0 0 9.6 
0 5 15 0 1 3 0 0 0 24 
1 53 56 16 132 51 3 9 4 325 1994/95 

IGNITIONS 
RELEASES 

% (3) 0 9.4 26.8 0 0.8 5.9 0 0 0 7.4 
0 1 6 0 1 1 0 0 0 9 
2 30 34 12 86 24 6 18 0 212 1995/96 

IGNITIONS 
RELEASES 

% (3) 0 3.3 17.6 0 1.2 4.2 0 0 0 4.2 
0 4 10 0 2 2 0 0 0 18 
3 40 54 14 74 20 2 15 4 226 1996/97 

IGNITIONS 
RELEASES 

% (3) 0 10 18.5 0 2.7 10 0 0 0 8 
0 0 3 0 3 3 0 0 0 9 
1 40 37 6 79 29 6 20 0 218 1997/98 

IGNITIONS 
RELEASES 

% (3) 0 0 8.1 0 3.8 10.3 0 0 0 4.1 
0 3 9 0 3 3 0 0 0 18 
2 31 53 8 85 31 5 18 1 234 1998/99 

IGNITIONS 
RELEASES 

% (3) 0 9.7 17 0 3.5 9.7 0 0 0 7.7 
0 2 4 0 0 4 0 0 0 10 
0 36 46 11 79 46 1 12 3 234 1999/00 

IGNITIONS 
RELEASES 

% (3) 0 5.6 8.7 0 0 8.7 0 0 0 4.3 
0 1 8 0 1 3 0 0 0 13 
0 28 79 7 74 60 1 15 6 270 

 
2000/01 

 

IGNITIONS 
RELEASES 

% (3) 0 3.6 10.1 0 1.4 5.0 0 0 0 4.8 
0 0 10 0 1 1 0 0 0 12 
0 28 75 4 69 44 0 12 9 241 2001/02 

IGNITIONS 
RELEASES 

% (3) 0 0 13.3 0 1.4 2.3 0 0 0 5.0 
0 24 77 0 17 25 0 0 0 143 

14 329 497 103 808 356 30 145 30 2312 ALL 
YEARS 

IGNITIONS 
RELEASES 

% (3) 0 7.3 15.5 0 2.1 7.0 0 0 0 6.2 
 
Notes: 
(1)  Total numbers in Hydrocarbon releases database for the period 01-10-92 TO 31-03-02 
(2) 6 months period from 01-10-92 to 31-03-93 
(3) No. of Ignitions ÷ No. of Releases = % Ignited 
 NB: This is NOT an Ignition probability 
(4) Full details of all Ignitions are given in Tables 7 a, b, and c.
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Table 4 : IGNITION DETAILS 
 
NOTES : 
 
1. The following table contains detailed information on all of the ignitions 
 which have been reported and recorded in the Hydrocarbon Releases 
 Database between 1 October, 1992 and 31 March, 2002. 
 
2. The table is in three parts : 
 (a) Release parameters 
 (b) Mode of Operation/ignition sources and sequences 
 (c) Detection modes and emergency actions 
 
3. Each ignition has a reference number, and so it is possible to read all 
 the details supplied for any one incident by referring to its unique  
 reference number in each of the three parts.



H
SR

 2
00

2 
00

2 
 *w

he
re

 C
=C

en
tra

l, 
S=

So
ut

he
rn

, N
=N

or
th

er
n 

ar
ea

s,
 F

=F
ix

ed
, M

S=
Se

m
is

ub
, M

J=
Ja

ck
up

   
   

   
   

   
   

32
   

   
   

   
   

   
   

   
   

   
   

   
   

 **
N

/A
 s

ig
ni

fie
s 

ho
le

si
ze

 n
ot

 a
pp

lic
ab

le
 to

 m
od

e 
of

 re
le

as
e 

 
Ta

bl
e 

4(
a)

 : 
IG

N
IT

IO
N

S 
- R

EL
EA

SE
 P

AR
AM

ET
ER

S 
 

Ye
ar

 
R

ef
. 

H
yd

ro
ca

rb
on

 
Ty

pe
 

N
on

 P
ro

ce
ss

 
Ty

pe
 

Se
ve

rit
y 

Sy
st

em
 

Ty
pe

* o
f 

In
st

al
la

tio
n 

G
ra

vi
ty

/ 
D

en
si

ty
 

(k
gs

/m
3)

Am
ou

nt
 

R
el

ea
se

d 
(k

gs
) 

@
Ac

tu
al

 
Pr

es
su

re
 

(b
ar

g)
 

R
el

ea
se

 
D

ur
at

io
n 

(m
in

s)
 

Eq
ui

va
le

nt
 

H
ol

e*
* 

(m
m

) 
19

92
/9

3 
1 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
U

til
iti

es
, O

il,
 H

ea
t T

ra
ns

fe
r O

il 
C

F 
79

9.
12

 
6.

00
 

3.
72

 
1.

00
 

3.
00

 
 

2 
O

il 
 

M
in

or
 

Ex
po

rt,
 O

il 
C

F 
79

9.
12

 
47

.9
0 

0.
00

 
5.

00
 

50
8.

00
 

 
3 

O
il 

 
Si

gn
ifi

ca
nt

 
Se

pa
ra

tio
n,

 O
il 

Te
st
 

C
F 

83
9.

08
 

26
6.

78
 

4.
14

 
15

.0
0 

N
/A

 
 

4 
G

as
 

 
Si

gn
ifi

ca
nt

 
U

til
iti

es
, G

as
, F

ue
l G

as
 

SF
 

9.
00

 
54

.0
0 

10
.0

0 
30

.0
0 

5.
00

 
To

ta
l =

 4
 

 
 

 
 

 
 

 
 

 
 

 
19

93
/9

4 
5 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
Si

gn
ifi

ca
nt

 
G

as
 C

om
pr

es
si

on
 

C
F 

87
6.

04
 

87
6.

04
 

3.
45

 
20

.0
0 

25
.0

0 
 

6 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

G
as

 C
om

pr
es

si
on

 
C

F 
79

9.
12

 
3.

00
 

5.
00

 
5.

00
 

1.
00

 
 

7 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

G
as

 C
om

pr
es

si
on

 
C

F 
79

9.
12

 
0.

16
 

5.
00

 
5.

00
 

1.
00

 
 

8 
N

on
 P

ro
ce

ss
 

M
et

ha
no

l 
Si

gn
ifi

ca
nt

 
M

an
ifo

ld
, O

th
er

, (
C

on
de

ns
at

e,
 

M
et

ha
no

l, 
Et

c)
 

SM
J 

79
9.

12
 

52
5.

00
 

0.
00

 
5.

00
 

50
.8

0 

 
9 

N
on

 P
ro

ce
ss

 
M

et
ha

no
l 

M
in

or
 

Pr
oc

es
si

ng
, G

as
, C

he
m

ic
al

 In
je

ct
io

n 
N

F 
79

9.
12

 
0.

80
 

0.
00

 
5.

00
 

25
.4

0 
 

10
 

N
on

 P
ro

ce
ss

 
G

ly
co

l 
Si

gn
ifi

ca
nt

 
Pr

oc
es

si
ng

, G
as

, D
eh

yd
ra

tio
n 

SF
 

11
23

.7
6 

76
6.

20
 

0.
07

 
30

0.
00

 
10

.0
0 

 
11

 
N

on
 P

ro
ce

ss
 

G
ly

co
l 

Si
gn

ifi
ca

nt
 

Pr
oc

es
si

ng
, G

as
, D

eh
yd

ra
tio

n 
SF

 
79

9.
12

 
58

8.
00

 
1.

03
 

10
.0

0 
12

.7
0 

 
12

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

U
til

iti
es

, G
as

, P
ow

er
 G

en
 T

ur
bi

ne
s 

N
F 

79
9.

12
 

7.
26

 
0.

00
 

10
.0

0 
N

/A
 

 
13

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

U
til

iti
es

, G
as

, P
ow

er
 G

en
 T

ur
bi

ne
s 

N
F 

79
9.

12
 

3.
63

 
0.

00
 

0.
50

 
N

/A
 

 
14

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

U
til

iti
es

, G
as

, P
ow

er
 G

en
 T

ur
bi

ne
s 

N
F 

79
9.

12
 

18
.1

6 
0.

00
 

10
.0

0 
6.

70
 

 
15

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

Si
gn

ifi
ca

nt
 

U
til

iti
es

, O
il,

 d
ie

se
l 

C
F 

79
9.

12
 

13
2.

00
 

0.
00

 
5.

00
 

25
.4

0 
 

16
 

N
on

 P
ro

ce
ss

 
H

ea
t T

ra
ns

 O
il 

Si
gn

ifi
ca

nt
 

U
til

iti
es

, O
il,

 H
ea

t T
ra

ns
fe

r O
il 

C
F 

79
9.

12
 

10
44

.0
0 

10
.3

4 
10

.0
0 

9.
53

 
 

17
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
U

til
iti

es
, O

il,
 P

ow
er

 G
en

 T
ur

bi
ne

s 
C

F 
87

7.
03

 
1.

00
 

3.
93

 
2.

00
 

1.
00

 
 

18
 

O
il 

 
Si

gn
ifi

ca
nt

 
Se

pa
ra

tio
n,

 O
il 

Pr
od

uc
tio

n 
C

F 
83

9.
08

 
66

6.
94

 
4.

14
 

20
.0

0 
N

/A
 

 
19

 
O

il 
 

M
in

or
 

Se
pa

ra
tio

n,
 O

il 
Te

st
 

C
F 

79
9.

12
 

3.
63

 
0.

00
 

1.
00

 
12

.7
0 

 
20

 
C

on
de

ns
at

e 
 

M
in

or
 

Fl
ar

e,
 H

P 
C

F 
59

9.
34

 
10

.0
0 

10
.0

0 
5.

00
 

76
.2

0 
 

21
 

C
on

de
ns

at
e 

 
M

in
or

 
Pr

oc
es

si
ng

, G
as

, L
PG

/C
on

de
ns

at
e 

SF
 

59
9.

34
 

27
.0

0 
0.

00
 

5.
00

 
12

.7
0 

 
22

 
G

as
 

 
M

in
or

 
Fl

ow
lin

es
, O

il 
C

F 
74

.6
0 

0.
60

 
75

.8
6 

1.
00

 
1.

00
 

 
23

 
G

as
 

 
M

in
or

 
U

til
iti

es
, G

as
, F

ue
l G

as
 

N
F 

12
.7

0 
0.

03
 

12
.4

1 
0.

25
 

1.
00

 
 

24
 

G
as

 
 

Si
gn

ifi
ca

nt
 

U
til

iti
es

, G
as

, F
ue

l G
as

 
C

F 
1.

60
 

15
3.

00
 

1.
00

 
17

.0
0 

25
.4

0 
 

25
 

G
as

 
 

Si
gn

ifi
ca

nt
 

U
til

iti
es

, G
as

, F
ue

l G
as

 
SF

 
1.

60
 

21
0.

00
 

1.
00

 
10

.0
0 

38
.1

0 
 

26
 

G
as

 
 

Si
gn

ifi
ca

nt
 

Ve
nt

, H
P 

SF
 

0.
78

 
41

.1
0 

0.
00

 
0.

25
 

15
2.

40
 

 
27

 
G

as
 

 
M

in
or

 
Ve

nt
, H

P 
SF

 
0.

80
 

0.
04

 
0.

00
 

6.
00

 
1.

00
 

 
28

 
G

as
 

 
M

in
or

 
Ve

nt
, H

P 
SF

 
0.

80
 

0.
06

 
0.

00
 

8.
00

 
1.

00
 

 
29

 
G

as
 

 
M

in
or

 
Ve

nt
, H

P 
SF

 
0.

80
 

0.
06

 
0.

00
 

8.
00

 
1.

00
 

 
30

 
G

as
 

 
Si

gn
ifi

ca
nt

 
Ve

nt
, L

P 
SF

 
0.

80
 

21
0.

00
 

0.
00

 
5.

00
 

76
.2

0 
To

ta
l =

 2
6 

 
 

 
 

 
 

 
 

 
 

 
19

94
/9

5 
31

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Ex
po

rt,
 O

il 
N

F 
79

9.
12

 
36

.0
0 

10
0.

00
 

10
.0

0 
1.

00
 



H
SR

 2
00

2 
00

2 
 *w

he
re

 C
=C

en
tra

l, 
S=

So
ut

he
rn

, N
=N

or
th

er
n 

ar
ea

s,
 F

=F
ix

ed
, M

S=
Se

m
is

ub
, M

J=
Ja

ck
up

   
   

   
   

   
   

33
   

   
   

   
   

   
   

   
   

   
   

   
   

 **
N

/A
 s

ig
ni

fie
s 

ho
le

si
ze

 n
ot

 a
pp

lic
ab

le
 to

 m
od

e 
of

 re
le

as
e 

 
Ta

bl
e 

4(
a)

 : 
IG

N
IT

IO
N

S 
- R

EL
EA

SE
 P

AR
AM

ET
ER

S 
 

Ye
ar

 
R

ef
. 

H
yd

ro
ca

rb
on

 
Ty

pe
 

N
on

 P
ro

ce
ss

 
Ty

pe
 

Se
ve

rit
y 

Sy
st

em
 

Ty
pe

* o
f 

In
st

al
la

tio
n 

G
ra

vi
ty

/ 
D

en
si

ty
 

(k
gs

/m
3)

Am
ou

nt
 

R
el

ea
se

d 
(k

gs
) 

@
Ac

tu
al

 
Pr

es
su

re
 

(b
ar

g)
 

R
el

ea
se

 
D

ur
at

io
n 

(m
in

s)
 

Eq
ui

va
le

nt
 

H
ol

e*
* 

(m
m

) 
 

32
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
Ex

po
rt,

 O
il 

C
F 

79
9.

12
 

3.
63

 
0.

00
 

5.
00

 
N

/A
 

 
33

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

Si
gn

ifi
ca

nt
 

G
as

 C
om

pr
es

si
on

 
C

F 
79

9.
12

 
96

4.
80

 
70

.0
0 

2.
00

 
12

.7
0 

 
34

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

G
as

 C
om

pr
es

si
on

 
SF

 
79

9.
12

 
3.

00
 

5.
00

 
5.

00
 

1.
00

 
 

35
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
G

as
 C

om
pr

es
si

on
 

N
F 

79
9.

12
 

3.
00

 
5.

00
 

5.
00

 
1.

00
 

 
35

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

G
as

 C
om

pr
es

si
on

 
N

F 
79

9.
12

 
3.

00
 

5.
00

 
5.

00
 

1.
00

 
 

36
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
G

as
 C

om
pr

es
si

on
 

C
F 

79
9.

12
 

7.
26

 
5.

00
 

30
.0

0 
N

/A
 

 
37

 
N

on
 P

ro
ce

ss
 

G
ly

co
l 

M
in

or
 

Pr
oc

es
si

ng
, G

as
, C

he
m

ic
al

 In
je

ct
io

n 
SF

 
79

9.
12

 
6.

00
 

5.
00

 
2.

00
 

2.
00

 
 

38
 

N
on

 P
ro

ce
ss

 
G

ly
co

l 
M

in
or

 
Pr

oc
es

si
ng

, G
as

, D
eh

yd
ra

tio
n 

SF
 

10
48

.8
5 

4.
30

 
0.

07
 

36
.0

0 
1.

00
 

 
39

 
N

on
 P

ro
ce

ss
 

G
ly

co
l 

M
in

or
 

Pr
oc

es
si

ng
, G

as
, D

eh
yd

ra
tio

n 
SF

 
79

9.
12

 
22

.0
0 

1.
03

 
60

.0
0 

1.
00

 
 

40
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
U

til
iti

es
, G

as
, P

ow
er

 G
en

 T
ur

bi
ne

s 
SM

J 
79

9.
12

 
18

.0
0 

30
.0

0 
10

.0
0 

1.
00

 
 

41
 

N
on

 P
ro

ce
ss

 
Fu

el
 O

il 
Si

gn
ifi

ca
nt

 
U

til
iti

es
, G

as
, P

ow
er

 G
en

 T
ur

bi
ne

s 
N

M
S 

79
9.

12
 

14
1.

00
 

10
.0

0 
5.

00
 

5.
00

 
 

42
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
U

til
iti

es
, O

il,
 D

ie
se

l 
N

F 
79

9.
12

 
3.

63
 

0.
00

 
30

.0
0 

N
/A

 
 

43
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
U

til
iti

es
, O

il,
 H

ea
t T

ra
ns

fe
r O

il 
C

F 
79

9.
12

 
0.

30
 

4.
80

 
1.

00
 

1.
00

 
 

44
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
U

til
iti

es
, O

il,
 H

ea
t T

ra
ns

fe
r O

il 
C

F 
79

9.
12

 
10

.9
0 

4.
83

 
3.

00
 

1.
80

 
 

45
 

N
on

 P
ro

ce
ss

 
H

el
i-F

ue
l 

M
in

or
 

U
til

iti
es

, O
il,

 H
el

i-F
ue

l /
 J

et
-F

ue
l 

C
M

J 
79

9.
12

 
0.

60
 

0.
00

 
15

.0
0 

1.
00

 
 

46
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
Si

gn
ifi

ca
nt

 
U

til
iti

es
, O

il,
 P

ow
er

 G
en

 T
ur

bi
ne

s 
C

F 
83

5.
00

 
83

5.
00

 
30

.0
0 

3.
00

 
11

.8
0 

 
47

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

Si
gn

ifi
ca

nt
 

U
til

iti
es

, O
il,

 P
ow

er
 G

en
 T

ur
bi

ne
s 

C
F 

83
5.

00
 

83
5.

00
 

30
.0

0 
3.

00
 

11
.8

0 
 

48
 

O
il 

 
Si

gn
ifi

ca
nt

 
U

til
iti

es
, O

il,
 P

ow
er

 G
en

 T
ur

bi
ne

s 
N

M
S 

79
9.

12
 

72
91

.2
0 

25
0.

00
 

2.
00

 
25

.4
0 

 
49

 
C

on
de

ns
at

e 
 

M
in

or
 

Fl
ar

e,
 H

P 
C

F 
79

9.
12

 
10

.0
0 

0.
00

 
5.

00
 

N
/A

 
 

50
 

C
on

de
ns

at
e 

 
M

in
or

 
Pr

oc
es

si
ng

, G
as

, S
ou

r (
H

2S
/C

O
2)

 
Tr

ea
tm

en
t  

C
F 

59
9.

34
 

5.
99

 
5.

00
 

0.
50

 
25

.4
0 

 
51

 
G

as
 

 
Si

gn
ifi

ca
nt

 
Fl

ar
e,

 H
P 

N
F 

1.
50

 
40

.5
0 

0.
79

 
16

5.
00

 
N

/A
 

 
52

 
G

as
 

 
M

in
or

 
G

as
 C

om
pr

es
si

on
 

N
F 

4.
90

 
0.

20
 

5.
00

 
5.

00
 

1.
00

 
 

53
 

G
as

 
 

M
in

or
 

U
til

iti
es

, O
il,

 H
ea

t T
ra

ns
fe

r O
il 

N
F 

9.
00

 
0.

10
 

10
.0

0 
1.

00
 

1.
00

 
 

54
 

G
as

 
 

M
in

or
 

Ve
nt

, L
P 

N
F 

1.
00

 
0.

10
 

0.
01

 
1.

00
 

3.
90

 
To

ta
l =

 2
4 

 
 

 
 

 
 

 
 

 
 

 
19

95
/9

6 
55

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

G
as

 C
om

pr
es

si
on

 
C

F 
85

9.
05

 
0.

20
 

0.
00

 
15

.0
0 

1.
00

 
 

56
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
Si

gn
ifi

ca
nt

 
G

as
 C

om
pr

es
si

on
 

N
F 

86
9.

04
 

60
.8

3 
10

.0
0 

7.
00

 
2.

70
 

 
57

 
N

on
 P

ro
ce

ss
 

G
ly

co
l 

M
in

or
 

Pr
oc

es
si

ng
, G

as
, D

eh
yd

ra
tio

n 
C

F 
79

9.
12

 
29

.3
0 

0.
00

 
72

0.
00

 
1.

00
 

 
58

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

U
til

iti
es

, G
as

, P
ow

er
 G

en
 T

ur
bi

ne
s 

C
F 

83
5.

00
 

0.
84

 
30

.0
0 

5.
00

 
1.

00
 

 
59

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

U
til

iti
es

, O
il,

 d
ie

se
l 

C
F 

83
5.

00
 

0.
84

 
30

.0
0 

0.
08

 
2.

30
 

 
60

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

U
til

iti
es

, O
il,

 H
ea

t T
ra

ns
fe

r O
il 

N
F 

79
9.

12
 

0.
08

 
5.

00
 

1.
00

 
1.

00
 

 
61

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

U
til

iti
es

, O
il,

 H
ea

t T
ra

ns
fe

r O
il 

C
F 

88
4.

03
 

7.
00

 
0.

00
 

16
.0

0 
38

.1
0 

 
62

 
G

as
 

 
Si

gn
ifi

ca
nt

 
Pr

oc
es

si
ng

, G
as

, L
PG

/C
on

de
ns

at
e 

SF
 

1.
20

 
14

.4
0 

0.
69

 
8.

00
 

12
.7

0 



H
SR

 2
00

2 
00

2 
 *w

he
re

 C
=C

en
tra

l, 
S=

So
ut

he
rn

, N
=N

or
th

er
n 

ar
ea

s,
 F

=F
ix

ed
, M

S=
Se

m
is

ub
, M

J=
Ja

ck
up

   
   

   
   

   
   

34
   

   
   

   
   

   
   

   
   

   
   

   
   

 **
N

/A
 s

ig
ni

fie
s 

ho
le

si
ze

 n
ot

 a
pp

lic
ab

le
 to

 m
od

e 
of

 re
le

as
e 

 
Ta

bl
e 

4(
a)

 : 
IG

N
IT

IO
N

S 
- R

EL
EA

SE
 P

AR
AM

ET
ER

S 
 

Ye
ar

 
R

ef
. 

H
yd

ro
ca

rb
on

 
Ty

pe
 

N
on

 P
ro

ce
ss

 
Ty

pe
 

Se
ve

rit
y 

Sy
st

em
 

Ty
pe

* o
f 

In
st

al
la

tio
n 

G
ra

vi
ty

/ 
D

en
si

ty
 

(k
gs

/m
3)

Am
ou

nt
 

R
el

ea
se

d 
(k

gs
) 

@
Ac

tu
al

 
Pr

es
su

re
 

(b
ar

g)
 

R
el

ea
se

 
D

ur
at

io
n 

(m
in

s)
 

Eq
ui

va
le

nt
 

H
ol

e*
* 

(m
m

) 
 

63
 

G
as

 
 

M
in

or
 

Ve
nt

, L
P 

C
F 

1.
00

 
0.

50
 

0.
00

 
2.

00
 

6.
00

 
To

ta
l =

 9
 

 
 

 
 

 
 

 
 

 
 

 
19

96
/9

7 
64

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Ex
po

rt,
 O

il 
C

F 
79

9.
12

 
0.

40
 

17
.2

4 
7.

00
 

1.
00

 
 

65
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
Si

gn
ifi

ca
nt

 
U

til
iti

es
, G

as
, P

ow
er

 G
en

 T
ur

bi
ne

s 
C

F 
79

9.
12

 
79

.9
1 

2.
40

 
5.

00
 

5.
40

 
 

66
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
U

til
iti

es
, G

as
, P

ow
er

 G
en

 T
ur

bi
ne

s 
C

F 
79

9.
12

 
1.

60
 

9.
00

 
1.

30
 

1.
00

 
 

67
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
U

til
iti

es
, O

il,
 D

ie
se

l 
SM

J 
84

9.
07

 
0.

85
 

2.
00

 
3.

00
 

1.
00

 
 

68
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
U

til
iti

es
, O

il,
 D

ie
se

l 
N

F 
84

9.
07

 
0.

85
 

2.
07

 
2.

00
 

1.
00

 
 

69
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
U

til
iti

es
, O

il,
 D

ie
se

l 
N

F 
79

9.
12

 
0.

80
 

0.
00

 
2.

00
 

12
.7

0 
 

70
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
Si

gn
ifi

ca
nt

 
U

til
iti

es
, O

il,
 D

ie
se

l 
N

F 
79

9.
12

 
15

0.
00

 
10

3.
45

 
8.

00
 

12
.7

0 
 

71
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
Si

gn
ifi

ca
nt

 
U

til
iti

es
, O

il,
 D

ie
se

l 
N

F 
79

9.
12

 
70

.0
0 

10
3.

45
 

32
.0

0 
12

.7
0 

 
72

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

U
til

iti
es

, O
il,

 D
ie

se
l 

C
F 

79
9.

12
 

0.
40

 
23

.0
0 

1.
00

 
1.

00
 

 
72

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

U
til

iti
es

, O
il,

 D
ie

se
l 

C
F 

79
9.

12
 

0.
40

 
23

.0
0 

1.
00

 
1.

00
 

 
73

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

U
til

iti
es

, O
il,

 D
ie

se
l 

C
F 

79
9.

12
 

0.
80

 
0.

00
 

20
.0

0 
1.

00
 

 
74

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

G
as

 C
om

pr
es

si
on

 
N

F 
79

9.
12

 
15

.9
8 

1.
75

 
1.

00
 

N
/A

 
 

75
 

O
il 

 
Si

gn
ifi

ca
nt

 
Fl

ar
e,

 H
P 

C
F 

79
9.

12
 

12
7.

04
 

0.
17

 
3.

00
 

N
/A

 
 

76
 

C
on

de
ns

at
e 

 
M

in
or

 
G

as
 C

om
pr

es
si

on
 

SF
 

59
9.

34
 

2.
72

 
0.

00
 

0.
50

 
N

/A
 

 
77

 
C

on
de

ns
at

e 
 

M
in

or
 

Im
po

rt,
 G

as
 

SF
 

69
9.

23
 

0.
70

 
0.

00
 

1.
00

 
1.

00
 

 
78

 
G

as
 

 
M

in
or

 
D

ra
in

s,
 C

lo
se

d 
C

F 
0.

70
 

0.
07

 
0.

00
 

2.
00

 
N

/A
 

 
79

 
G

as
 

 
M

in
or

 
D

ril
lin

g,
 D

ev
el

op
m

en
t, 

G
as

 W
el

l, 
<1

00
 M

et
re

s 
 

SF
 

0.
80

 
0.

80
 

0.
00

 
1.

00
 

9.
10

 

 
80

 
G

as
 

 
Si

gn
ifi

ca
nt

 
Pr

oc
es

si
ng

, G
as

, S
ou

r (
H

2S
/C

O
2)

 
Tr

ea
tm

en
t 

C
F 

0.
80

 
2.

00
 

0.
00

 
1.

00
 

20
3.

20
 

 
81

 
G

as
 

 
Si

gn
ifi

ca
nt

 
U

til
iti

es
, G

as
, P

ow
er

 G
en

 T
ur

bi
ne

s 
N

F 
9.

00
 

5.
00

 
10

.0
0 

2.
00

 
N

/A
 

To
ta

l =
 1

8 
 

 
 

 
 

 
 

 
 

 
 

19
97

/9
8 

82
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
U

til
ite

s,
 O

il,
 D

ie
se

l 
C

F 
79

9.
12

 
0.

80
 

50
.0

0 
2.

00
 

1.
00

 
 

83
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
U

til
ite

s,
 O

il,
 D

ie
se

l 
C

F 
79

9.
12

 
10

.0
0 

 
16

.7
0 

3.
00

 
 

84
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
U

til
ite

s,
 O

il,
 D

ie
se

l 
C

F 
79

9.
12

 
5.

00
 

68
.9

7 
5.

00
 

1.
00

 
 

85
 

G
as

 
 

M
in

or
 

D
ril

lin
g,

 D
ev

el
op

m
en

t, 
G

as
 W

el
l, 

<1
00

 M
et

re
s  

SF
 

68
.2

5 
0.

15
 

82
.8

9 
0.

25
 

1.
00

 

 
86

 
G

as
 

 
M

in
or

 
Ex

po
rt,

 O
il 

C
F 

0.
80

 
0.

90
 

0.
00

 
0.

50
 

25
.4

0 
 

87
 

G
as

 
 

M
in

or
 

Im
po

rt,
 O

il 
N

F 
0.

85
 

0.
10

 
0.

00
 

0.
10

 
25

.0
0 

 
88

 
G

as
 

 
Si

gn
ifi

ca
nt

 
M

et
er

in
g,

 O
il 

N
F 

0.
70

 
6.

00
 

0.
00

 
5.

00
 

12
.7

0 
 

89
 

G
as

 
 

Si
gn

ifi
ca

nt
 

Pr
oc

es
si

ng
, G

as
, L

PG
/C

on
de

ns
at

e 
N

F 
52

.2
0 

12
1.

90
 

49
.0

0 
30

0.
00

 
1.

00
 

 
90

 
G

as
 

 
Si

gn
ifi

ca
nt

 
U

til
iti

es
, G

as
, F

ue
l G

as
 

N
F 

9.
00

 
25

.5
0 

10
.0

0 
0.

50
 

25
.4

0 
To

ta
l =

 9
 

 
 

 
 

 
 

 
 

 
 

 



H
SR

 2
00

2 
00

2 
 *w

he
re

 C
=C

en
tra

l, 
S=

So
ut

he
rn

, N
=N

or
th

er
n 

ar
ea

s,
 F

=F
ix

ed
, M

S=
Se

m
is

ub
, M

J=
Ja

ck
up

   
   

   
   

   
   

35
   

   
   

   
   

   
   

   
   

   
   

   
   

 **
N

/A
 s

ig
ni

fie
s 

ho
le

si
ze

 n
ot

 a
pp

lic
ab

le
 to

 m
od

e 
of

 re
le

as
e 

 
Ta

bl
e 

4(
a)

 : 
IG

N
IT

IO
N

S 
- R

EL
EA

SE
 P

AR
AM

ET
ER

S 
 

Ye
ar

 
R

ef
. 

H
yd

ro
ca

rb
on

 
Ty

pe
 

N
on

 P
ro

ce
ss

 
Ty

pe
 

Se
ve

rit
y 

Sy
st

em
 

Ty
pe

* o
f 

In
st

al
la

tio
n 

G
ra

vi
ty

/ 
D

en
si

ty
 

(k
gs

/m
3)

Am
ou

nt
 

R
el

ea
se

d 
(k

gs
) 

@
Ac

tu
al

 
Pr

es
su

re
 

(b
ar

g)
 

R
el

ea
se

 
D

ur
at

io
n 

(m
in

s)
 

Eq
ui

va
le

nt
 

H
ol

e*
* 

(m
m

) 
19

98
/9

9 
91

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

Si
gn

ifi
ca

nt
 

G
as

 C
om

pr
es

si
on

 
N

F 
86

9.
04

 
46

5.
00

 
10

0.
00

 
5.

00
 

5.
00

 
 

92
 

N
on

 P
ro

ce
ss

 
G

ly
co

l 
M

in
or

 
Pr

oc
es

si
ng

, G
as

, D
eh

yd
ra

tio
n 

SF
 

79
9.

12
 

1.
20

 
10

.3
4 

1.
00

 
1.

00
 

 
93

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

U
til

iti
es

, G
as

, P
ow

er
 G

en
 T

ur
bi

ne
s 

N
F 

79
9.

12
 

7.
10

 
1.

75
 

15
.0

0 
1.

00
 

 
94

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

U
til

iti
es

, G
as

, P
ow

er
 G

en
 T

ur
bi

ne
s 

N
F 

79
9.

12
 

2.
40

 
1.

75
 

5.
00

 
1.

00
 

 
95

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

Si
gn

ifi
ca

nt
 

U
til

iti
es

, G
as

, P
ow

er
 G

en
 T

ur
bi

ne
s 

C
F 

79
9.

12
 

18
0.

00
 

1.
75

 
15

.0
0 

5.
00

 
 

96
 

N
on

 P
ro

ce
ss

 
H

yd
ra

ul
ic

 O
il 

Si
gn

ifi
ca

nt
 

U
til

iti
es

, G
as

, P
ow

er
 G

en
 T

ur
bi

ne
s 

C
F 

79
9.

12
 

16
3.

82
 

81
.0

0 
5.

00
 

3.
20

 
 

97
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
U

til
iti

es
, G

as
, P

ow
er

 G
en

 T
ur

bi
ne

s 
C

F 
79

9.
12

 
9.

00
 

3.
00

 
15

.0
0 

1.
00

 
 

98
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
U

til
iti

es
, O

il,
 D

ie
se

l 
C

F 
79

9.
12

 
0.

05
 

5.
00

 
0.

08
 

1.
00

 
 

99
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
U

til
iti

es
, O

il,
 D

ie
se

l 
C

F 
79

9.
12

 
0.

80
 

82
.8

0 
3.

00
 

1.
00

 
 

10
0 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
U

til
iti

es
, O

il,
 D

ie
se

l 
C

F 
79

9.
12

 
0.

00
 

9.
00

 
5.

00
 

1.
00

 
 

10
1 

O
il 

 
M

in
or

 
Pr

oc
es

si
ng

, G
as

, D
eh

yd
ra

tio
n 

N
F 

79
9.

12
 

5.
00

 
0.

00
 

1.
00

 
N

/A
 

 
10

2 
C

on
de

ns
at

e 
 

M
in

or
 

Pr
oc

es
si

ng
, G

as
, D

eh
yd

ra
tio

n 
C

F 
59

9.
34

 
0.

20
 

0.
00

 
5.

00
 

N
/A

 
 

10
3 

G
as

 
 

M
in

or
 

D
ra

in
s,

 C
lo

se
d 

N
F 

0.
80

 
0.

90
 

0.
00

 
0.

50
 

45
7.

20
 

 
10

4 
G

as
 

 
Si

gn
ifi

ca
nt

 
Ex

po
rt,

 O
il 

C
F 

0.
68

 
1.

00
 

0.
00

 
0.

50
 

N
/A

 
 

10
5 

G
as

 
 

M
in

or
 

Se
pa

ra
tio

n,
 O

il 
Te

st
 

C
F 

0.
80

 
0.

10
 

0.
00

 
0.

50
 

N
/A

 
 

10
6 

G
as

 
 

Si
gn

ifi
ca

nt
 

U
til

iti
es

, G
as

, P
ow

er
 G

en
 T

ur
bi

ne
s 

C
F 

9.
00

 
5.

00
 

10
.0

0 
2.

00
 

N
/A

 
 

10
7 

G
as

 
 

Si
gn

ifi
ca

nt
 

Ve
nt

, H
P 

N
F 

0.
75

 
0.

03
 

0.
00

 
5.

00
 

1.
00

 
 

10
8 

G
as

 
 

M
in

or
 

Ve
nt

, L
P 

N
F 

0.
80

 
0.

10
 

0.
00

 
13

.8
0 

1.
00

 
To

ta
l =

 1
8 

 
 

 
 

 
 

 
 

 
 

 
19

99
/0

0 
10

9 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

U
til

iti
es

, G
as

, P
ow

er
 G

en
 T

ur
bi

ne
s 

N
F 

79
9.

12
 

1.
00

 
5.

00
 

4.
00

 
N

/A
 

 
11

0 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

U
til

iti
es

, O
il,

 D
ie

se
l 

C
F 

79
9.

12
 

11
.9

9 
12

4.
00

 
4.

50
 

1.
40

 
 

11
1 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
U

til
iti

es
, O

il,
 D

ie
se

l 
N

F 
79

9.
12

 
1.

60
 

3.
45

 
10

.0
0 

1.
00

 
 

11
2 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
U

til
iti

es
, O

il,
 D

ie
se

l 
C

F 
79

9.
12

 
31

.9
6 

12
4.

00
 

4.
00

 
1.

40
 

 
11

3 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

Si
gn

ifi
ca

nt
 

U
til

iti
es

, O
il,

 P
ow

er
 G

en
 T

ur
bi

ne
s 

N
F 

84
9.

07
 

85
.0

0 
10

.0
0 

20
.0

0 
1.

90
 

 
11

4 
C

on
de

ns
at

e 
 

Si
gn

ifi
ca

nt
 

Fl
ar

e,
 L

P 
C

F 
47

1.
00

 
10

0.
00

 
8.

50
 

2.
00

 
N

/A
 

 
11

5 
G

as
 

 
M

in
or

 
Ex

po
rt,

 O
il 

C
F 

0.
80

 
0.

80
 

0.
00

 
1.

00
 

9.
10

 
 

11
6 

G
as

 
 

M
in

or
 

M
an

ifo
ld

, O
il 

C
F 

1.
20

 
0.

09
 

0.
14

 
10

.0
0 

1.
00

 
 

11
7 

G
as

 
 

M
in

or
 

U
til

iti
es

, G
as

, F
ue

l G
as

 
N

F 
3.

20
 

0.
01

 
2.

62
 

0.
06

 
N

/A
 

 
11

8 
G

as
 

 
M

in
or

 
U

til
iti

es
, G

as
, P

ow
er

 G
en

 T
ur

bi
ne

s 
SF

 
2.

90
 

0.
00

 
2.

76
 

0.
50

 
3.

50
 

To
ta

l =
 1

0 
 

 
 

 
 

 
 

 
 

 
 

20
00

/0
1 

11
9 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
U

til
iti

es
, O

il,
 D

ie
se

l 
C

F 
79

9.
12

 
0.

40
 

5.
00

 
2.

50
 

1.
00

 
 

12
0 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
G

as
 C

om
pr

es
si

on
 

C
F 

79
9.

12
 

15
.9

8 
5.

00
 

0.
50

 
6.

30
 

 
12

1 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

U
til

iti
es

, O
il,

 D
ie

se
l 

C
F 

79
9.

12
 

4.
00

 
12

3.
99

 
0.

42
 

1.
60

 
 

12
2 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
U

til
iti

es
, O

il,
 D

ie
se

l 
C

F 
79

9.
12

 
2.

00
 

40
.0

0 
2.

00
 

1.
00

 
 

12
3 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
U

til
iti

es
, O

il,
 D

ie
se

l 
C

F 
79

9.
12

 
3.

40
 

11
0.

00
 

5.
00

 
1.

00
 



H
SR

 2
00

2 
00

2 
 *w

he
re

 C
=C

en
tra

l, 
S=

So
ut

he
rn

, N
=N

or
th

er
n 

ar
ea

s,
 F

=F
ix

ed
, M

S=
Se

m
is

ub
, M

J=
Ja

ck
up

   
   

   
   

   
   

36
   

   
   

   
   

   
   

   
   

   
   

   
   

 **
N

/A
 s

ig
ni

fie
s 

ho
le

si
ze

 n
ot

 a
pp

lic
ab

le
 to

 m
od

e 
of

 re
le

as
e 

 
Ta

bl
e 

4(
a)

 : 
IG

N
IT

IO
N

S 
- R

EL
EA

SE
 P

AR
AM

ET
ER

S 
 

Ye
ar

 
R

ef
. 

H
yd

ro
ca

rb
on

 
Ty

pe
 

N
on

 P
ro

ce
ss

 
Ty

pe
 

Se
ve

rit
y 

Sy
st

em
 

Ty
pe

* o
f 

In
st

al
la

tio
n 

G
ra

vi
ty

/ 
D

en
si

ty
 

(k
gs

/m
3)

Am
ou

nt
 

R
el

ea
se

d 
(k

gs
) 

@
Ac

tu
al

 
Pr

es
su

re
 

(b
ar

g)
 

R
el

ea
se

 
D

ur
at

io
n 

(m
in

s)
 

Eq
ui

va
le

nt
 

H
ol

e*
* 

(m
m

) 
 

12
4 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
U

til
iti

es
, O

il,
 D

ie
se

l 
C

F 
84

9.
07

 
0.

42
 

0.
07

 
1.

30
 

1.
00

 
 

12
5 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
G

as
 C

om
pr

es
si

on
 

C
F 

88
6.

02
 

44
.3

0 
80

.9
9 

5.
00

 
1.

60
 

 
12

6 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

Si
gn

ifi
ca

nt
 

U
til

iti
es

, G
as

, P
ow

er
 G

en
 T

ur
bi

ne
s 

N
F 

79
9.

12
 

79
.9

1 
0.

55
 

1.
00

 
17

.2
0 

 
12

7 
O

il 
 

M
in

or
 

Ex
po

rt,
 O

il 
N

F 
79

9.
12

 
0.

20
 

0.
00

 
1.

00
 

2.
20

 
 

12
8 

G
as

 
 

M
in

or
 

U
til

iti
es

, G
as

, F
ue

l G
as

 
C

F 
19

.9
0 

0.
70

 
17

.0
0 

6.
00

 
1.

00
 

 
12

9 
G

as
 

 
Si

gn
ifi

ca
nt

 
Ex

po
rt,

 G
as

 
SF

 
85

.0
0 

1.
80

 
10

3.
45

 
3.

00
 

1.
00

 
 

13
0 

G
as

 
 

M
in

or
 

G
as

 C
om

pr
es

si
on

 
N

F 
0.

80
 

0.
03

 
0.

00
 

0.
25

 
4.

10
 

 
13

1 
G

as
 

 
M

in
or

 
U

til
iti

es
, G

as
, F

ue
l G

as
 

C
F 

20
.0

0 
0.

02
 

20
.6

9 
0.

16
 

1.
00

 
To

ta
l =

 1
3 

 
 

 
 

 
 

 
 

 
 

 
20

01
/0

2 
13

2 
C

on
de

ns
at

e 
 

M
in

or
 

Fl
ar

e,
 L

P 
SM

J 
79

8.
40

 
57

.1
1 

1.
00

 
1.

00
 

11
.5

4 
 

13
3 

G
as

 
 

Si
gn

ifi
ca

nt
 

Ve
nt

, L
P 

N
F 

0.
88

 
2.

30
 

0.
01

 
30

.0
0 

99
9 

 
13

4 
G

as
 

 
M

in
or

 
W

el
l, 

O
il 

Pr
od

uc
tio

n,
 S

ur
fa

ce
 

C
F 

0.
82

 
0.

90
 

0.
01

 
1.

00
 

99
9 

 
13

5 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

U
til

iti
es

, O
il,

 D
ie

se
l 

C
F 

86
0.

00
 

6.
00

 
3.

00
 

3.
00

 
1.

76
 

 
13

6 
N

on
 P

ro
ce

ss
 

H
yd

ra
ul

ic
 O

il 
M

in
or

 
G

as
 C

om
pr

es
si

on
 

C
F 

79
8.

40
 

3.
43

 
0.

01
 

6.
00

 
4.

00
 

 
13

7 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

U
til

iti
es

, O
il,

 H
ea

t T
ra

ns
fe

r O
il 

C
F 

79
8.

40
 

0.
80

 
0.

01
 

5.
00

 
2.

12
 

 
13

8 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

U
til

iti
es

, O
il,

 D
ie

se
l 

C
F 

0.
80

 
0.

50
 

3.
80

 
1.

00
 

0.
85

 
 

13
9 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
U

til
iti

es
, O

il,
 P

ow
er

 G
en

 T
ur

bi
ne

s 
C

F 
79

8.
40

 
3.

75
 

0.
49

 
60

.0
0 

0.
50

 
 

14
0 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
U

til
iti

es
, O

il,
 P

ow
er

 G
en

 T
ur

bi
ne

s 
C

F 
79

8.
40

 
3.

75
 

0.
49

 
60

.0
0 

0.
50

 
 

14
1 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
U

til
iti

es
, O

il,
 P

ow
er

 G
en

 T
ur

bi
ne

s 
N

F 
79

8.
40

 
1.

00
 

1.
75

 
1.

00
 

2.
06

 
 

14
2 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
U

til
iti

es
, O

il,
 H

ea
t T

ra
ns

fe
r O

il 
N

F 
79

8.
40

 
1.

00
 

83
.0

0 
1.

00
 

99
9 

 
14

3 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

U
til

iti
es

, O
il,

 D
ie

se
l 

N
F 

0.
80

 
0.

08
 

2.
50

 
1.

00
 

0.
38

 
To

ta
l =

 1
2 

 
 

 
 

 
 

 
 

 
 

 
 



 H
SR

 2
00

2 
00

2 

 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 3

7 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
*n

um
be

rs
 s

ig
ni

fy
 o

rd
er

 o
f i

gn
iti

on
, i

.e
. 1

=f
irs

t, 
2=

se
co

nd
 

 
Ta

bl
e 

4(
b)

 : 
IG

N
IT

IO
N

S 
- M

O
D

E 
O

F 
O

PE
R

AT
IO

N
 &

 IG
N

IT
IO

N
 S

O
U

R
C

ES
/S

EQ
U

EN
C

ES
 

 
Ig

ni
tio

n 
Se

qu
en

ce
* 

Ye
ar

 
R

ef
. 

H
yd

ro
ca

rb
on

 
Ty

pe
 

N
on

 P
ro

ce
ss

 
Ty

pe
 

Se
ve

rit
y 

M
od

e 
of

 O
pe

ra
tio

n 
Ig

ni
tio

n 
So

ur
ce

 
D

el
ay

 
Ti

m
e(

s)
Fl

as
h

Ex
pl

os
io

n
Je

t 
Po

ol
 

19
92

/9
3 

1 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Te
st

in
g 

Im
pi

ng
in

g 
on

 H
ot

 E
xh

au
st

 M
an

ifo
ld

. 
30

 
1 

 
 

 
 

2 
O

il 
 

M
in

or
 

C
on

st
ru

ct
io

n 
H

ot
 W

or
k 

Sp
ar

ks
 fr

om
 w

el
di

ng
 o

pe
ra

tio
n 

ig
ni

te
d 

hy
dr

oc
ar

bo
ns

. 
 

 
 

 
1 

 
3 

O
il 

 
Si

gn
ifi

ca
nt

 
St

ar
t-u

p 
Th

e 
H

P 
fla

re
, w

hi
ch

 w
as

 li
t a

t t
he

 ti
m

e 
of

 o
il 

ca
rry

ov
er

.
 

 
 

 
1 

 
4 

G
as

 
 

Si
gn

ifi
ca

nt
 

Sh
ut

tin
g 

do
w

n 
Fo

llo
w

in
g 

sh
ut

do
w

n 
to

 p
la

tfo
rm

 g
as

 tu
rb

in
e 

dr
iv

en
 

ge
ne

ra
to

r, 
ca

us
ed

 b
y 

lo
ss

 o
f f

ue
l g

as
 p

re
ss

ur
e,

 fi
re

 
st

ar
te

d 
in

si
de

 tu
rb

in
es

 in
le

t a
ir 

pl
en

um
. 

 
1 

 
 

 

To
ta

l =
 4

 
 

 
 

 
 

 
 

 
 

 
 

19
93

/9
4 

5 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

Si
gn

ifi
ca

nt
 

Te
st

in
g 

H
ot

 s
ur

fa
ce

 o
n 

th
e 

tu
rb

in
e 

ex
ha

us
t p

ip
ew

or
k.
 

 
1 

 
 

 
 

6 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

H
ot

 s
ur

fa
ce

 o
f p

ow
er

 tu
rb

in
e 

ex
ha

us
t c

ow
lin

g.
 

60
 

1 
 

 
 

 
7 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
St

ar
t-u

p 
O

n 
re

st
ar

t, 
af

te
r s

hu
td

ow
n,

 n
at

ur
al

 te
m

pe
ra

tu
re

 ri
se

 
fla

sh
ed

 o
ff 

po
ol

 o
f o

il.
 

30
 

 
 

 
1 

 
8 

N
on

 P
ro

ce
ss

 
M

et
ha

no
l 

Si
gn

ifi
ca

nt
 

D
ril

lin
g 

Fl
ui

d 
ra

n 
do

w
n 

to
 a

 b
ea

m
 w

he
re

 a
 w

el
de

r w
as

 
w

or
ki

ng
, w

el
de

rs
 s

pa
rk

s 
ig

ni
te

d 
re

le
as

e.
 

 
 

 
 

1 

 
9 

N
on

 P
ro

ce
ss

 
M

et
ha

no
l 

M
in

or
 

M
ai

nt
en

an
ce

 H
ot

 W
or

k 
H

ot
 w

el
di

ng
 s

pe
lte

r f
al

lin
g 

fro
m

 a
bo

ve
. H

ot
 w

or
k 

ha
d 

be
en

 s
us

pe
nd

ed
, a

s 
w

as
 re

in
st

at
ed

 a
fte

r d
ra

in
 d

ow
n.

 
At

 th
is

 p
oi

nt
 s

pi
lla

ge
 o

cc
ur

re
d 

an
d 

w
as

 ig
ni

te
d.

 
 

 
 

 
1 

 
10

 
N

on
 P

ro
ce

ss
 

G
ly

co
l 

Si
gn

ifi
ca

nt
 

N
or

m
al

 P
ro

du
ct

io
n 

R
eb

oi
le

r f
la

m
e 

its
el

f. 
Th

e 
re

bo
ile

r t
ub

e 
fa

ils
 a

llo
w

in
g 

gl
yc

ol
 in

to
 c

on
ta

ct
 w

ith
 th

e 
he

at
 s

ou
rc

e,
 ie

 th
e 

fla
m

e.
 

 
 

 
1 

2 

 
11

 
N

on
 P

ro
ce

ss
 

G
ly

co
l 

Si
gn

ifi
ca

nt
 

N
or

m
al

 P
ro

du
ct

io
n 

G
lo

co
l e

nt
er

ed
 fi

re
 tu

be
. 

 
 

 
 

1 
 

12
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
R

ei
ns

ta
te

m
en

t 
D

ie
se

l i
n 

tu
rb

in
e 

ex
ha

us
t s

pa
ce

 ig
ni

te
d 

by
 h

ot
 g

as
es

 
of

 c
om

bu
st

io
n.

 
 

 
 

 
1 

 
13

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

R
ei

ns
ta

te
m

en
t 

Ig
ni

te
d 

by
 b

ur
ni

ng
 g

as
 / 

ex
ha

us
t g

as
es

. 
 

1 
 

 
 

 
14

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

R
ei

ns
ta

te
m

en
t 

H
ot

 e
xh

au
st

 g
as

es
 a

nd
 h

ot
 s

ur
fa

ce
 c

au
se

d 
ig

ni
tio

n 
of

 
di

es
el

 fu
el

 in
 d

uc
t.  

 
 

 
 

1 

 
15

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

Si
gn

ifi
ca

nt
 

M
ai

nt
en

an
ce

 C
ol

d 
W

or
k 

H
ot

 s
ur

fa
ce

 o
f d

ie
se

l e
ng

in
e 

ex
ha

us
t d

iff
us

er
. 

48
00

 
 

 
 

1 
 

16
 

N
on

 P
ro

ce
ss

 
H

ea
t T

ra
ns

 O
il 

Si
gn

ifi
ca

nt
 

Te
st

in
g 

O
il 

re
ac

he
d 

ig
ni

tio
n 

te
m

pe
ra

tu
re

 u
po

n 
co

nt
ac

t w
ith

 a
 

ho
t, 

un
la

gg
ed

 fl
an

ge
. 

 
 

 
 

1 

 
17

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

M
ai

nt
en

an
ce

 C
ol

d 
W

or
k 

Va
po

ris
ed

 o
il 

ig
ni

te
d 

fro
m

 h
ot

 tu
rb

in
e 

ex
ha

us
t. 

18
0 

 
 

 
1 

 
18

 
O

il 
 

Si
gn

ifi
ca

nt
 

St
ar

t-u
p 

Ig
ni

tio
n 

so
ur

ce
 w

as
 fl

ar
e 

sy
st

em
, w

hi
ch

 w
as

 li
t a

t t
he

 
tim

e 
of

 th
e 

ca
rry

ov
er

 
 

1 
 

 
 

 
19

 
O

il 
 

M
in

or
 

M
ai

nt
en

an
ce

 C
ol

d 
W

or
k 

Po
ss

ib
ly

 s
ta

tic
 e

le
ct

ric
ity

 fr
om

 c
on

ta
in

er
 a

nd
/o

r f
ro

m
 

op
er

at
or

s 
cl

ot
hi

ng
. 

 
1 

 
 

 

 
20

 
C

on
de

ns
at

e 
 

M
in

or
 

St
ar

t-u
p 

G
as

 c
on

de
ns

at
e 

sp
ille

d 
on

to
 fl

ar
e 

tip
 p

la
tfo

rm
 a

nd
 

ig
ni

te
d.

 
 

 
 

 
1 

 
21

 
C

on
de

ns
at

e 
 

M
in

or
 

C
on

st
ru

ct
io

n 
H

ot
 W

or
k 

W
el

de
r c

ut
tin

g 
in

to
 re

du
nd

an
t p

ip
ew

or
k.
 

 
 

 
 

1 
 

22
 

G
as

 
 

M
in

or
 

M
ai

nt
en

an
ce

 H
ot

 W
or

k 
W

el
de

rs
 s

pa
rk

 fr
om

 h
ot

 w
or

k 
si

te
 a

dj
ac

en
t t

o 
(a

nd
 

ab
ov

e)
 th

e 
le

ak
. T

hi
s 

pr
od

uc
ed

 a
 “g

as
 ri

ng
” t

yp
e 

of
 

fla
m

e,
 - 

st
ea

dy
 b

lu
e 

ci
rc

ul
ar

 fl
am

e,
 tw

o 
or

 th
re

e 
in

ch
es

 h
ig

h.
 

 
 

 
1 

 

 
23

 
G

as
 

 
M

in
or

 
In

sp
ec

tio
n 

Sp
ar

k 
fro

m
 a

 2
4 

vo
lt 

le
ad

 g
oi

ng
 to

 e
ar

th
. 

 
1 

 
 

 



 H
SR

 2
00

2 
00

2 

 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 3

8 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
*n

um
be

rs
 s

ig
ni

fy
 o

rd
er

 o
f i

gn
iti

on
, i

.e
. 1

=f
irs

t, 
2=

se
co

nd
 

 
Ta

bl
e 

4(
b)

 : 
IG

N
IT

IO
N

S 
- M

O
D

E 
O

F 
O

PE
R

AT
IO

N
 &

 IG
N

IT
IO

N
 S

O
U

R
C

ES
/S

EQ
U

EN
C

ES
 

 
Ig

ni
tio

n 
Se

qu
en

ce
* 

Ye
ar

 
R

ef
. 

H
yd

ro
ca

rb
on

 
Ty

pe
 

N
on

 P
ro

ce
ss

 
Ty

pe
 

Se
ve

rit
y 

M
od

e 
of

 O
pe

ra
tio

n 
Ig

ni
tio

n 
So

ur
ce

 
D

el
ay

 
Ti

m
e(

s)
Fl

as
h

Ex
pl

os
io

n
Je

t 
Po

ol
 

 
24

 
G

as
 

 
Si

gn
ifi

ca
nt

 
St

ar
t-u

p 
H

ot
 g

as
es

 ig
ni

te
d 

in
 e

xh
au

st
 s

ta
ck

. 
 

 
 

1 
 

 
25

 
G

as
 

 
Si

gn
ifi

ca
nt

 
Sh

ut
 D

ow
n 

H
ot

 e
xh

au
st

 s
ta

ck
. 

 
 

 
1 

 
 

26
 

G
as

 
 

Si
gn

ifi
ca

nt
 

C
on

st
ru

ct
io

n 
H

ot
 W

or
k 

Lo
ca

l w
el

di
ng

 a
ct

iv
ity

. 
 

1 
 

 
 

 
27

 
G

as
 

 
M

in
or

 
N

or
m

al
 P

ro
du

ct
io

n 
Sn

ow
 s

qu
al

l -
 li

gh
tn

in
g.

 
 

1 
 

 
 

 
28

 
G

as
 

 
M

in
or

 
N

or
m

al
 P

ro
du

ct
io

n 
Sn

ow
/s

le
et

 s
qu

al
l -

 li
gh

nt
ni

ng
. 

 
1 

 
 

 
 

29
 

G
as

 
 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

Sl
ee

t s
qu

al
l -

 li
gh

tn
in

g.
 

 
1 

 
 

 
 

30
 

G
as

 
 

Si
gn

ifi
ca

nt
 

N
or

m
al

 P
ro

du
ct

io
n 

Li
gh

tn
in

g 
st

rik
e.

 
 

 
 

1 
 

To
ta

l =
 2

6 
 

 
 

 
 

 
 

 
 

 
 

19
94

/9
5 

31
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
R

ei
ns

ta
te

m
en

t 
D

am
ag

ed
 s

ea
l r

in
g 

bl
oc

ke
d 

ci
rc

ul
at

io
n 

of
 s

ea
l o

il,
 

ca
us

in
g 

lo
ca

lis
ed

 h
ea

tin
g.

 
 

 
 

 
1 

 
32

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

C
on

st
ru

ct
io

n 
H

ot
 W

or
k 

St
ra

y 
w

el
di

ng
 s

pa
rk

 fr
om

 w
or

k 
on

go
in

g.
 

 
 

 
 

1 
 

33
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
Si

gn
ifi

ca
nt

 
N

or
m

al
 P

ro
du

ct
io

n 
H

ot
 s

ur
fa

ce
s 

of
 ru

nn
in

g 
m

ac
hi

ne
ry

 w
ith

in
 tu

rb
in

e 
en

cl
os

ur
e.

 (P
ar

tic
ul

ar
ly

 e
xh

au
st

 s
ys

te
m

)  
 

1 
 

 
 

 
34

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

H
ot

 e
xh

au
st

 d
uc

t. 
 

 
 

 
1 

 
35

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

St
ar

t-u
p 

Lu
b 

oi
l m

is
t i

gn
ite

d 
on

 h
ot

 s
ur

fa
ce

. (
Tu

rb
in

e 
ou

tp
ut

 
sh

af
t) 

 
 

 
1 

 

 
36

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

R
ei

ns
ta

te
m

en
t 

Ex
ha

us
t g

as
es

. 
 

2 
1 

 
 

 
37

 
N

on
 P

ro
ce

ss
 

G
ly

co
l 

M
in

or
 

C
on

st
ru

ct
io

n 
H

ot
 W

or
k 

W
el

di
ng

 w
or

k 
in

 p
ro

gr
es

s.
 

 
 

 
1 

 
 

38
 

N
on

 P
ro

ce
ss

 
G

ly
co

l 
M

in
or

 
St

ar
t-u

p 
M

ec
ha

ni
ca

l t
ub

e 
fa

ilu
re

 le
d 

to
 g

ly
co

l i
gn

iti
on

 in
si

de
 fi

re
 

tu
be

. I
gn

ite
d 

gl
yc

ol
 b

ur
nt

 th
e 

fla
m

e 
ar

re
st

or
 w

hi
ch

 
al

lo
w

ed
 b

ur
ni

ng
 g

ly
co

l t
o 

ex
it 

th
e 

re
bo

ile
r a

nd
 d

ro
p 

to
 

th
e 

de
ck

 w
ith

 a
 re

su
lta

nt
 p

oo
l f

ire
. 

 
 

 
 

1 

 
39

 
N

on
 P

ro
ce

ss
 

G
ly

co
l 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

Fl
am

e 
w

as
 p

re
se

nt
 in

 a
dd

iti
on

 to
 n

or
m

al
 b

ur
ne

r f
la

m
e 

in
 c

en
tra

l f
ire

 tu
be

 o
f r

eg
en

er
at

or
.  

 
 

 
1 

 

 
40

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

H
ot

 s
ur

fa
ce

. 
 

 
 

 
1 

 
41

 
N

on
 P

ro
ce

ss
 

Fu
el

 O
il 

Si
gn

ifi
ca

nt
 

N
or

m
al

 P
ro

du
ct

io
n 

Bu
rs

t l
in

e 
on

 n
o.

1 
en

gi
ne

 s
pr

ay
in

g 
fu

el
 o

nt
o 

no
.4

 
en

gi
ne

 e
xh

au
st

 m
an

ifo
ld
 

 
1 

 
 

2 

 
42

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

R
ei

ns
ta

te
m

en
t 

Ex
ce

ss
 d

ie
se

l i
gn

ite
d 

in
 th

e 
tra

ns
iti

on
 d

uc
t (

w
et

 s
ta

rt 
on

 a
 h

ot
 e

ng
in

e)
 c

au
si

ng
 e

xp
lo

si
on

 a
nd

 fl
am

e 
m

ig
ra

tio
n 

in
to

 e
ng

in
e 

co
m

pa
rtm

en
t d

ue
 to

 d
ie

se
l d

ra
in

 
in

 d
uc

t b
ei

ng
 p

ar
tia

lly
 b

lo
ck

ed
. 

 
2 

1 
 

 

 
43

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Te
st

in
g 

Tu
rb

oc
ha

rg
er

 h
ot

 s
ur

fa
ce

. 
 

 
1 

 
 

 

 
44

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

H
ot

 s
ur

fa
ce

 o
f p

um
p 

bo
dy

 h
ad

 a
pp

ar
en

tly
 ig

ni
te

d 
co

nt
am

in
an

ts
 w

ith
in

 th
e 

pe
rfe

ct
o 

flu
id

.  
60

 
1 

 
 

 

 
45

 
N

on
 P

ro
ce

ss
 

H
el

i-F
ue

l 
M

in
or

 
M

ai
nt

en
an

ce
 C

ol
d 

W
or

k 
H

el
i-f

ue
l m

ad
e 

co
nt

ac
t w

ith
 e

ng
in

e 
ex

ha
us

ts
. 

 
1 

 
 

 
 

46
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
Si

gn
ifi

ca
nt

 
N

or
m

al
 P

ro
du

ct
io

n 
H

ot
 s

ur
fa

ce
 o

f g
as

 tu
rb

in
e.

 
 

 
 

1 
 

 
47

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

Si
gn

ifi
ca

nt
 

N
or

m
al

 P
ro

du
ct

io
n 

H
ot

 s
ur

fa
ce

 o
f m

ac
hi

ne
. 

 
 

 
1 

 



 H
SR

 2
00

2 
00

2 

 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 3

9 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
*n

um
be

rs
 s

ig
ni

fy
 o

rd
er

 o
f i

gn
iti

on
, i

.e
. 1

=f
irs

t, 
2=

se
co

nd
 

 
Ta

bl
e 

4(
b)

 : 
IG

N
IT

IO
N

S 
- M

O
D

E 
O

F 
O

PE
R

AT
IO

N
 &

 IG
N

IT
IO

N
 S

O
U

R
C

ES
/S

EQ
U

EN
C

ES
 

 
Ig

ni
tio

n 
Se

qu
en

ce
* 

Ye
ar

 
R

ef
. 

H
yd

ro
ca

rb
on

 
Ty

pe
 

N
on

 P
ro

ce
ss

 
Ty

pe
 

Se
ve

rit
y 

M
od

e 
of

 O
pe

ra
tio

n 
Ig

ni
tio

n 
So

ur
ce

 
D

el
ay

 
Ti

m
e(

s)
Fl

as
h

Ex
pl

os
io

n
Je

t 
Po

ol
 

 
48

 
O

il 
 

Si
gn

ifi
ca

nt
 

D
ril

lin
g 

Fu
el

 p
ip

e 
fra

ct
ur

ed
 o

n 
no

.1
 d

ie
se

l, 
sp

ra
yi

ng
 fu

el
 o

nt
o 

no
.4

 e
ng

in
e.

 N
o.

4 
en

gi
ne

 e
xh

au
st

 m
an

ifo
ld

 c
au

se
d 

fu
el

 to
 ig

ni
te

. 
 

1 
 

 
 

 
49

 
C

on
de

ns
at

e 
 

M
in

or
 

C
on

st
ru

ct
io

n 
C

ol
d 

W
or

k 
Fl

ar
e 

tip
 ig

ni
te

d 
co

nd
en

sa
te

/v
ap

ou
r c

au
si

ng
 in

te
rn

al
 

ex
pl

os
io

ns
 w

ith
in

 th
e 

fla
re

 s
ys

te
m

. A
 s

er
ie

s 
of

 
ex

pl
os

io
ns

 re
su

lte
d.

 (A
pp

ro
x.

 1
2 

in
 n

um
be

r) 
 

 
1 

 
 

 
50

 
C

on
de

ns
at

e 
 

M
in

or
 

Sa
m

pl
in

g 
C

on
de

ns
at

e 
ig

ni
te

d 
du

e 
to

 e
le

ct
ro

st
at

ic
 s

ou
rc

e.
 

(U
ns

at
is

fa
ct

or
y 

ea
rth

in
g 

bo
nd

)  
 

1 
 

 
 

 
51

 
G

as
 

 
Si

gn
ifi

ca
nt

 
N

or
m

al
 P

ro
du

ct
io

n 
A 

se
rie

s 
of

 e
xp

lo
si

on
s 

ca
us

ed
 b

y 
ig

ni
tio

n 
of

 lo
w

 
vo

lu
m

e,
 lo

w
 p

re
ss

ur
e,

 g
as

 c
om

bi
ne

d 
w

ith
 a

ir 
an

d 
in

er
t 

ga
se

s 
fro

m
 a

dj
ac

en
t s

ys
te

m
. F

la
re

 it
se

lf 
w

as
 s

ou
rc

e 
of

 ig
ni

tio
n.

 

 
1 

2 
 

 

 
52

 
G

as
 

 
M

in
or

 
St

ar
t-u

p 
In

te
rn

al
 c

om
bu

st
io

n 
of

 e
xt

ra
ne

ou
s 

m
at

er
ia

l/g
as

 in
 

ex
ha

us
t d

uc
tin

g.
 

 
 

1 
 

 

 
53

 
G

as
 

 
M

in
or

 
C

on
st

ru
ct

io
n 

H
ot

 W
or

k 
Sp

ar
ks

 fr
om

 w
el

di
ng

 o
f p

ip
e 

su
pp

or
ts

 a
bo

ve
. 

 
 

 
1 

 
 

54
 

G
as

 
 

M
in

or
 

M
ai

nt
en

an
ce

 H
ot

 W
or

k 
W

in
d 

bl
ow

n 
sp

ar
ks

 fr
om

 ‘b
ur

ni
ng

’ h
ot

 w
or

k 
ap

pr
ox

. 
10

ft 
fro

m
 ig

ni
tio

n.
 

 
 

 
1 

 

To
ta

l =
 2

4 
 

 
 

 
 

 
 

 
 

 
 

19
95

/9
6 

55
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
N

or
m

al
 P

ro
du

ct
io

n 
Th

e 
he

at
 fr

om
 e

xh
au

st
 w

as
 s

uf
fic

ie
nt

 to
 c

au
se

  a
 

sm
al

l f
la

sh
 fi

re
 w

he
n 

th
e 

la
gg

in
g 

w
as

 d
is

tu
rb

ed
 d

ur
in

g 
da

m
pi

ng
 d

ow
n 

/re
m

ov
al

. 
 

1 
 

 
 

 
56

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

Si
gn

ifi
ca

nt
 

N
or

m
al

 P
ro

du
ct

io
n 

H
ot

 s
ur

fa
ce

 o
f e

xh
au

st
 d

uc
tin

g 
or

 p
ow

er
 tu

rb
in

e.
 

30
 

1 
 

 
2 

 
57

 
N

on
 P

ro
ce

ss
 

G
ly

co
l 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

N
ot

 k
no

w
n 

- s
ur

fa
ce

 te
m

p 
of

 s
til

l c
ol

um
n,

 1
80

 o
C

. 
71

5 
 

 
1 

 
 

58
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
R

ei
ns

ta
te

m
en

t 
H

ot
 s

ur
fa

ce
 o

f m
ac

hi
ne

. 
 

1 
 

 
 

 
59

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

R
ei

ns
ta

te
m

en
t 

H
ot

 s
ur

fa
ce

 o
f m

ac
hi

ne
. 

 
1 

 
 

 
 

60
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
R

ei
ns

ta
te

m
en

t 
Tu

rb
in

e 
ex

ha
us

t c
ol

le
ct

or
. 

 
1 

 
 

 
 

61
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
Te

st
in

g 
Su

sp
ec

t h
ea

t f
ro

m
 e

ng
in

e 
tu

rb
oc

ha
rg

er
. 

 
1 

 
 

 
 

62
 

G
as

 
 

Si
gn

ifi
ca

nt
 

C
on

st
ru

ct
io

n 
H

ot
 W

or
k 

Fl
am

e 
fro

m
 b

ur
ni

ng
 to

rc
h.

 (O
xy

ac
et

yl
en

e)
 

 
1 

 
 

 
 

63
 

G
as

 
 

M
in

or
 

C
on

st
ru

ct
io

n 
H

ot
 W

or
k 

Sp
ar

ks
 fr

om
 w

el
di

ng
 o

pe
ra

tio
ns

. 
 

 
 

1 
 

To
ta

l =
 9

 
 

 
 

 
 

  
 

 
 

 
 

19
96

/9
7 

64
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
R

ei
ns

ta
te

m
en

t 
H

ea
t g

en
er

at
ed

 b
et

w
ee

n 
th

e 
ro

ta
tin

g 
st

at
io

ne
ry

 
m

ec
ha

ni
ca

l s
ea

l f
ac

es
 w

as
 th

e 
so

ur
ce

 o
f i

gn
iti

on
. 

 
1 

 
 

 

 
65

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

Si
gn

ifi
ca

nt
 

Sh
ut

tin
g 

D
ow

n 
H

ot
 m

et
al

 s
ur

fa
ce

 o
f t

ur
bi

ne
 c

as
in

g.
 

30
0 

1 
 

 
 

 
66

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

Te
st

in
g 

Th
ou

gh
t t

o 
be

 h
ot

 s
ur

fa
ce

 o
f b

ur
ne

r i
nl

et
 p

ip
ew

or
k.
 

 
1 

 
 

 
 

67
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
N

or
m

al
 P

ro
du

ct
io

n 
Ex

ha
us

t o
f n

um
be

r o
ne

 m
ai

n 
en

gi
ne

. 
 

1 
 

 
 

 
68

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

H
ig

h 
te

m
pe

ra
tu

re
 o

n 
to

p 
of

 c
at

er
pi

lla
r e

ng
in

e.
 

60
 

1 
 

 
 

 
69

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

M
ai

nt
en

an
ce

 C
ol

d 
W

or
k 

Fl
as

h 
fir

e 
on

 h
ot

 tu
rb

in
e 

ex
ha

us
t. 

 
1 

 
 

 



 H
SR

 2
00

2 
00

2 

 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 4

0 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
*n

um
be

rs
 s

ig
ni

fy
 o

rd
er

 o
f i

gn
iti

on
, i

.e
. 1

=f
irs

t, 
2=

se
co

nd
 

 
Ta

bl
e 

4(
b)

 : 
IG

N
IT

IO
N

S 
- M

O
D

E 
O

F 
O

PE
R

AT
IO

N
 &

 IG
N

IT
IO

N
 S

O
U

R
C

ES
/S

EQ
U

EN
C

ES
 

 
Ig

ni
tio

n 
Se

qu
en

ce
* 

Ye
ar

 
R

ef
. 

H
yd

ro
ca

rb
on

 
Ty

pe
 

N
on

 P
ro

ce
ss

 
Ty

pe
 

Se
ve

rit
y 

M
od

e 
of

 O
pe

ra
tio

n 
Ig

ni
tio

n 
So

ur
ce

 
D

el
ay

 
Ti

m
e(

s)
Fl

as
h

Ex
pl

os
io

n
Je

t 
Po

ol
 

 
70

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

Si
gn

ifi
ca

nt
 

St
ar

t-u
p 

Fi
re

 c
au

se
d 

by
 ig

ni
tio

n 
of

 s
om

e 
bu

rn
er

s 
w

hi
le

 d
ie

se
l 

fu
el

 fr
om

 th
e 

un
lit

 b
ur

ne
r p

ou
re

d 
in

to
 tr

an
si

tio
n 

co
ne

 
an

d 
ev

en
tu

al
ly

 ig
ni

te
d.
 

48
0 

 
 

 
1 

 
71

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

Si
gn

ifi
ca

nt
 

R
ei

ns
ta

te
m

en
t 

Ex
ce

ss
 li

qu
id

 fu
el

 ig
ni

te
d 

by
 g

as
 b

ur
ne

rs
. 

16
20

 
 

 
 

1 
 

72
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
St

ar
t-u

p 
R

es
id

ua
l h

ea
t. 

45
 

1 
 

 
 

 
73

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

Le
ak

in
g 

en
gi

ne
 e

xh
au

st
 a

nd
 o

il 
fro

m
 le

ak
in

g 
lu

be
 o

il 
lin

es
 a

lo
ng

 w
ith

 h
ig

h 
te

m
pe

ra
tu

re
s.
 

12
00

 
1 

 
 

 

 
74

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

R
ei

ns
ta

te
m

en
t 

Lu
b 

oi
l/w

at
er

 w
as

h 
flu

id
 c

on
ta

ct
 w

ith
 h

ot
 e

xh
au

st
. 

60
 

 
 

 
1 

 
75

 
O

il 
 

Si
gn

ifi
ca

nt
 

St
ar

t-u
p 

Th
is

 w
as

 a
 fl

ar
in

g 
in

ci
de

nt
, t

he
re

fo
re

 n
o 

ac
tu

al
 ig

ni
tio

n 
oc

cu
rre

d.
 A

 fl
am

e 
w

as
 a

lre
ad

y 
pr

es
en

t. 
60

 
1 

 
 

 

 
76

 
C

on
de

ns
at

e 
 

M
in

or
 

St
ar

t-u
p 

C
on

de
ns

at
e 

he
av

y 
en

ds
 in

 fu
el

. D
et

ec
te

d 
by

 h
ea

t 
de

te
ct

or
 c

au
si

ng
 s

hu
td

ow
n.

 
 

1 
 

 
 

 
77

 
C

on
de

ns
at

e 
 

M
in

or
 

C
on

st
ru

ct
io

n 
C

ol
d 

W
or

k 
W

hi
le

 re
m

ov
in

g 
a 

ch
ec

k 
va

lv
e 

fro
m

 1
2”

 fl
ow

lin
e 

us
in

g 
a 

11
0 

vo
lt 

gr
in

de
r t

o 
re

m
ov

e 
th

e 
bo

lts
. 

 
 

 
 

1 

 
78

 
G

as
 

 
M

in
or

 
M

ai
nt

en
an

ce
 H

ot
 W

or
k 

O
xy

ac
et

yl
en

e 
bu

rn
in

g 
to

rc
h.
 

 
1 

 
 

 
 

79
 

G
as

 
 

M
in

or
 

M
ai

nt
en

an
ce

 H
ot

 W
or

k 
G

as
 ig

ni
tio

n 
ca

us
ed

 b
y 

w
el

di
ng

 to
rc

h 
at

 w
el

lh
ea

d.
 

 
1 

 
 

 
 

80
 

G
as

 
 

Si
gn

ifi
ca

nt
 

M
ai

nt
en

an
ce

 H
ot

 W
or

k 
W

el
di

ng
 o

pe
ra

tio
ns

. 
 

1 
 

 
 

 
81

 
G

as
 

 
Si

gn
ifi

ca
nt

 
St

ar
t-u

p 
U

ns
pe

nt
 g

as
 e

nt
er

ed
 th

e 
ex

ha
us

t r
es

ul
tin

g 
in

 
co

m
bu

st
io

n 
an

d 
ov

er
pr

es
su

re
 w

ith
in

 th
e 

ex
ha

us
t 

du
ct

in
g.

  
 

 
1 

 
 

To
ta

l =
 1

8 
 

 
 

 
 

 
 

 
 

 
 

19
97

/9
8 

82
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
R

ei
ns

ta
te

m
en

t 
H

ot
 tu

rb
in

e 
su

rfa
ce

. 
 

1 
 

 
 

 
83

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

M
ai

nt
en

an
ce

 H
ot

 W
or

k 
Sp

ar
ks

 fr
om

 w
el

di
ng

 o
n 

th
e 

pr
oc

es
s 

de
ck

 a
bo

ve
 

dr
ip

pi
ng

 th
ro

ug
h 

to
 th

e 
m

ar
in

e 
de

ck
.  

 
 

 
1 

 

 
84

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

St
ar

t-u
p 

H
ot

 tu
rb

in
e 

ca
si

ng
. 

24
0 

1 
 

 
 

 
85

 
G

as
 

 
M

in
or

 
D

ril
lin

g 
C

ut
tin

g 
to

rc
h.

 
 

 
 

1 
 

 
86

 
G

as
 

 
M

in
or

 
M

ai
nt

en
an

ce
 H

ot
 W

or
k 

W
el

di
ng

 E
qu

ip
m

en
t. 

 
1 

 
 

 
 

87
 

G
as

 
 

M
in

or
 

Sa
m

pl
in

g 
St

at
ic

, c
au

se
d 

by
 p

oo
r e

le
ct

ric
al

 c
on

tin
ui

ty
 o

f e
ar

th
 

st
ra

p.
 

 
1 

 
 

 

 
88

 
G

as
 

 
Si

gn
ifi

ca
nt

 
M

ai
nt

en
an

ce
 H

ot
 W

or
k 

Ar
c 

w
el

di
ng

 o
f f

la
ng

e 
to

 p
ip

e 
st

ub
. 

 
 

1 
2 

 
 

89
 

G
as

 
 

Si
gn

ifi
ca

nt
 

N
or

m
al

 P
ro

du
ct

io
n 

Sp
ar

k 
fro

m
 d

am
ag

ed
 tr

ac
e 

he
at

in
g 

ca
bl

e.
 

99
99

 
 

 
1 

 
 

90
 

G
as

 
 

Si
gn

ifi
ca

nt
 

St
ar

t-u
p 

Ex
ce

ss
 g

as
 ig

ni
te

d 
by

 b
ur

ne
rs

. 
30

 
 

1 
 

 
To

ta
l =

 9
 

 
 

 
 

 
 

 
 

 
 

 
19

98
/9

9 
91

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

Si
gn

ifi
ca

nt
 

St
ar

t -
up

 
H

ea
t f

ro
m

 h
ea

t e
xh

au
st

 ig
ni

te
d 

oi
l s

at
ur

at
ed

 la
gg

in
g.

 
36

00
 

1 
 

 
 

 
92

 
N

on
 P

ro
ce

ss
 

G
ly

co
l 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

G
ly

co
l e

nt
er

ed
 th

e 
bo

ile
r f

la
m

e 
tu

be
 a

nd
 ig

ni
te

d.
 

 
1 

 
 

 

 
93

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

M
ai

nt
en

an
ce

 C
ol

d 
W

or
k 

Tu
rb

in
e 

ex
ha

us
t (

tw
o 

U
V 

fla
m

e 
de

te
ct

or
s 

ac
tiv

at
ed

 
d

C
O

2
ll

di
h

d)
T

bi
h

d
b

 
1 

 
 

 



 H
SR

 2
00

2 
00

2 

 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 4

1 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
*n

um
be

rs
 s

ig
ni

fy
 o

rd
er

 o
f i

gn
iti

on
, i

.e
. 1

=f
irs

t, 
2=

se
co

nd
 

 
Ta

bl
e 

4(
b)

 : 
IG

N
IT

IO
N

S 
- M

O
D

E 
O

F 
O

PE
R

AT
IO

N
 &

 IG
N

IT
IO

N
 S

O
U

R
C

ES
/S

EQ
U

EN
C

ES
 

 
Ig

ni
tio

n 
Se

qu
en

ce
* 

Ye
ar

 
R

ef
. 

H
yd

ro
ca

rb
on

 
Ty

pe
 

N
on

 P
ro

ce
ss

 
Ty

pe
 

Se
ve

rit
y 

M
od

e 
of

 O
pe

ra
tio

n 
Ig

ni
tio

n 
So

ur
ce

 
D

el
ay

 
Ti

m
e(

s)
Fl

as
h

Ex
pl

os
io

n
Je

t 
Po

ol
 

an
d 

C
O

2 
m

an
ua

lly
 d

is
ch

ar
ge

d)
. T

ur
bi

ne
 h

ad
 b

ee
n 

sh
ut

do
w

n 
fo

r a
pp

ro
x 

15
 m

in
ut

es
 p

rio
r t

o 
al

ar
m

. 
 

94
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
Sh

ut
 D

ow
n 

Tu
rb

in
e 

ex
ha

us
t -

 s
in

gl
e 

U
V 

fla
m

e 
de

te
ct

io
n 

(a
la

rm
 

on
  c

en
tra

l c
on

tro
l r

oo
m

 fi
re

 a
nd

 g
as

 p
an

el
). 

C
O

2 
op

er
at

ed
 m

an
ua

lly
 b

y 
pr

od
uc

tio
n 

op
er

at
or

. I
t i

s 
be

lie
ve

d 
th

at
 a

 s
m

al
l f

ire
 w

as
 c

au
se

d 
by

 o
il 

co
m

in
g 

in
 

co
nt

ac
t w

ith
 th

e 
ho

t e
xh

au
st

. 

15
 

1 
 

 
 

 
95

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

Si
gn

ifi
ca

nt
 

N
or

m
al

 P
ro

du
ct

io
n 

H
ot

 s
ur

fa
ce

. 
15

 
1 

 
 

 
 

96
 

N
on

 P
ro

ce
ss

 
H

yd
ra

ul
ic

 O
il 

Si
gn

ifi
ca

nt
 

N
or

m
al

 P
ro

du
ct

io
n 

N
ot

 K
no

w
n.

 
60

 
 

 
1 

 
 

97
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
Sh

ut
tin

g 
D

ow
n 

Lu
b 

oi
l i

gn
ite

d 
by

 th
e 

ho
t s

ur
fa

ce
 o

f t
he

 p
ow

er
 tu

rb
in

e 
ca

si
ng

.  
 

 
 

 
1 

 
98

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

R
ei

ns
ta

te
m

en
t 

H
ot

 s
ur

fa
ce

 o
f b

ur
ne

r i
nl

et
 p

ip
ew

or
k.
 

 
1 

 
 

 
 

99
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
St

ar
t-u

p 
H

ot
 s

ur
fa

ce
 o

f t
ur

bi
ne

 fu
el

 p
ip

ew
or

k 
at

 g
as

 g
en

er
at

or
, 

w
ith

in
 tu

rb
in

e 
en

cl
os

ur
e.

 
 

1 
 

 
 

 
10

0 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

H
ot

 s
ur

fa
ce

 o
f b

ur
ne

r. 
Q

ua
nt

ity
 s

o 
sm

al
l n

o 
au

to
m

at
ic

 
de

te
ct

io
n 

pi
ck

ed
 u

p.
 A

re
a 

op
er

at
or

 n
ot

ic
ed

 s
m

al
l 

am
ou

nt
 o

f s
m

ok
e 

fro
m

 tu
rb

in
e 

ve
nt

. 
 

1 
 

 
 

 
10

1 
O

il 
 

M
in

or
 

C
le

an
in

g 
Fi

lte
r b

as
ke

t h
ad

 b
ee

n 
re

m
ov

ed
 fr

om
 p

ip
el

in
e 

hy
dr

oc
ar

bo
n 

pr
es

en
t. 

Th
e 

ba
sk

et
 w

as
 re

m
ov

ed
, a

nd
 

a 
bl

ue
 fl

as
h 

w
as

 a
pp

ar
en

t  
w

he
n 

it 
w

as
 fl

us
he

d 
w

ith
 

w
at

er
. I

t i
s 

th
ou

gh
t t

ha
t t

he
 h

os
e 

w
as

 n
ot

 a
nt

i-s
ta

tic
 

an
d 

w
as

 s
ou

rc
e 

of
 ig

ni
tio

n.
  

 
1 

 
 

 

 
10

2 
C

on
de

ns
at

e 
 

M
in

or
 

M
ai

nt
en

an
ce

 H
ot

 W
or

k 
Th

er
e 

w
as

 n
o 

hy
dr

oc
ar

bo
n 

re
le

as
e.

 A
ffe

ct
ed

 s
ys

te
m

 
w

as
 c

om
pl

et
el

y 
is

ol
at

ed
 fr

om
 h

yd
ro

ca
rb

on
 s

ou
rc

es
 

an
d 

ha
d 

be
en

 is
ol

at
ed

, p
ur

ge
d,

 fl
us

he
d,

 a
 s

m
al

l 
re

si
du

e 
 w

as
 c

on
ta

in
ed

 in
 a

 s
ec

tio
n 

of
 p

ip
e 

be
in

g 
cu

t 
up

 fo
r r

em
ov

al
.  

Ig
ni

te
d 

by
 s

pa
rk

s/
he

at
 fr

om
 a

 g
rin

de
r.

 
1 

 
 

 

 
10

3 
G

as
 

 
M

in
or

 
M

ai
nt

en
an

ce
 C

ol
d 

W
or

k 
Pr

es
um

ed
 to

 b
e 

st
at

ic
. N

ot
 p

ro
ve

n.
 O

th
er

 ig
ni

tio
n 

so
ur

ce
s 

co
ns

id
er

ed
. R

es
id

ua
l c

ur
re

nt
 in

 th
e 

pu
m

p 
m

ot
or

 a
nd

 th
e 

ca
th

od
ic

 p
ro

te
ct

io
n.
 

 
1 

 
 

 

 
10

4 
G

as
 

 
Si

gn
ifi

ca
nt

 
St

ar
t-u

p 
H

ot
 s

ur
fa

ce
s 

in
 tu

rb
in

e.
 

 
 

1 
 

 
 

10
5 

G
as

 
 

M
in

or
 

C
on

st
ru

ct
io

n 
H

ot
 W

or
k 

Ai
r o

pe
ra

te
d 

gr
in

de
r. 

 
1 

 
 

 
 

10
6 

G
as

 
 

Si
gn

ifi
ca

nt
 

C
on

st
ru

ct
io

n 
C

ol
d 

W
or

k 
Fl

am
es

 w
er

e 
se

en
 a

t t
ur

bi
ne

 e
xh

au
st

 - 
un

bu
rn

t g
as

 
re

ac
he

d 
ex

ha
us

t d
ue

 to
 d

el
ay

 in
 ig

ni
tio

n 
se

qu
en

ce
 

so
ftw

ar
e.

 
 

1 
 

 
 

 
10

7 
G

as
 

 
Si

gn
ifi

ca
nt

 
N

or
m

al
 P

ro
du

ct
io

n 
Li

gh
tn

in
g 

 
1 

 
 

 
 

10
8 

G
as

 
 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

Li
gh

tn
in

g 
du

rin
g 

sn
ow

 s
qu

al
ls

. 
 

1 
 

 
 

To
ta

l =
 1

8 
 

 
 

 
 

 
 

 
 

 
 

19
99

/0
0 

10
9 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
R

ei
ns

ta
te

m
en

t 
Ex

ha
us

t t
em

pe
ra

tu
re

. (
ie

 h
ot

 e
xh

au
st

) 
48

0 
 

 
1 

 

 
11

0 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

Su
sp

ec
t h

ot
 tu

rb
in

e 
ca

si
ng

 s
ur

fa
ce

. N
o 

fla
m

e 
w

as
 

O
2

 
1 

 
 

 



 H
SR

 2
00

2 
00

2 

 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 4

2 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
*n

um
be

rs
 s

ig
ni

fy
 o

rd
er

 o
f i

gn
iti

on
, i

.e
. 1

=f
irs

t, 
2=

se
co

nd
 

 
Ta

bl
e 

4(
b)

 : 
IG

N
IT

IO
N

S 
- M

O
D

E 
O

F 
O

PE
R

AT
IO

N
 &

 IG
N

IT
IO

N
 S

O
U

R
C

ES
/S

EQ
U

EN
C

ES
 

 
Ig

ni
tio

n 
Se

qu
en

ce
* 

Ye
ar

 
R

ef
. 

H
yd

ro
ca

rb
on

 
Ty

pe
 

N
on

 P
ro

ce
ss

 
Ty

pe
 

Se
ve

rit
y 

M
od

e 
of

 O
pe

ra
tio

n 
Ig

ni
tio

n 
So

ur
ce

 
D

el
ay

 
Ti

m
e(

s)
Fl

as
h

Ex
pl

os
io

n
Je

t 
Po

ol
 

se
en

 d
ur

in
g 

th
is

 in
ci

de
nt

. O
n 

th
e 

ba
si

s 
th

at
 2

xI
R

 
D

et
ec

to
rs

 h
ad

 a
ct

iv
at

ed
 it

 is
 b

el
ie

ve
d 

th
at

 a
 fl

as
h 

fir
e 

ha
d 

oc
cu

rre
d,

 in
ve

st
ig

at
io

ns
 a

re
 o

ng
oi

ng
. 

 
11

1 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

R
ei

ns
ta

te
m

en
t 

Sm
ok

e 
ca

us
ed

 b
y 

di
es

el
 s

up
pl

y 
fit

tin
g 

to
 o

ne
 o

f t
he

 
co

m
bu

st
io

n 
ca

ns
 le

ak
in

g 
on

to
 h

ot
 s

ur
fa

ce
s.
 

 
1 

 
 

 

 
11

2 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

R
ei

ns
ta

te
m

en
t 

O
n 

re
m

ov
al

 o
f t

he
 h

ea
t s

hi
el

d 
an

 a
re

a 
of

 b
la

ck
 c

ar
bo

n 
co

ul
d 

be
 s

ee
n 

ar
ou

nd
 th

e 
lo

w
er

 h
al

f o
f t

he
 tu

rb
in

e 
ca

si
ng

 th
is

 in
di

ca
te

d 
th

at
 ig

ni
tio

n 
di

d 
oc

cu
r. 

Su
sp

ec
t 

ho
t t

ur
bi

ne
 c

as
in

g 
su

rfa
ce

 a
s 

ig
ni

tio
n 

so
ur

ce
. 

12
0 

1 
 

 
 

 
11

3 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

Si
gn

ifi
ca

nt
 

Sh
ut

 D
ow

n 
H

ot
 s

ur
fa

ce
s 

w
ith

in
 th

e 
en

cl
os

ur
e.
 

 
1 

 
 

 
 

11
4 

C
on

de
ns

at
e 

 
Si

gn
ifi

ca
nt

 
N

or
m

al
 P

ro
du

ct
io

n 
Pl

at
fo

rm
 fl

ar
e 

tip
. 

 
 

 
 

1 
 

11
5 

G
as

 
 

M
in

or
 

C
on

st
ru

ct
io

n 
H

ot
 W

or
k 

W
el

de
rs

 a
rc

. 
 

1 
 

 
 

 
11

6 
G

as
 

 
M

in
or

 
M

ai
nt

en
an

ce
 H

ot
 W

or
k 

Bu
rn

in
g 

to
rc

h 
fro

m
 a

dj
ac

en
t r

ed
 h

ot
 w

or
k.
 

 
 

 
1 

 
 

11
7 

G
as

 
 

M
in

or
 

M
ai

nt
en

an
ce

 H
ot

 W
or

k 
W

el
di

ng
 o

pe
ra

tio
n.

 (B
ei

ng
 u

nd
er

ta
ke

n)
 

 
1 

 
 

 
 

11
8 

G
as

 
 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

Ve
ry

 s
m

al
l i

gn
iti

on
 o

n 
ba

ck
fir

e,
 re

su
lti

ng
 in

 fl
am

e 
pa

th
. 

 
1 

 
 

 

To
ta

l =
 1

0 
 

 
 

 
 

 
 

 
 

 
 

20
00

/0
1 

11
9 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
R

ou
tin

e 
M

ai
nt

en
an

ce
  

H
ot

 e
xh

au
st

 
 

1 
 

 
 

 
12

0 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

M
ai

nt
en

an
ce

 
R

ep
la

ce
m

en
t 

H
ot

 e
xh

au
st

 tr
un

ki
ng

 
 

1 
 

 
 

 
12

1 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

C
on

du
ct

ed
 h

ea
t o

n 
co

m
bu

st
io

n 
ch

am
be

r 
 

1 
 

 
 

 
12

2 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

H
ot

 s
ur

fa
ce

 o
f t

he
 tu

rb
in

e 
ca

si
ng

 
 

 
 

 
1 

 
12

3 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

D
ie

se
l o

nt
o 

ho
t s

ur
fa

ce
 

 
1 

 
 

 
 

12
4 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
N

or
m

al
 P

ro
du

ct
io

n 
H

ot
 s

ur
fa

ce
 

 
 

 
1 

 
 

12
5 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
N

or
m

al
 P

ro
du

ct
io

n 
As

su
m

ed
 to

 b
e 

w
et

 s
ur

fa
ce

s 
w

ith
in

 e
nc

lo
su

re
 

 
1 

 
 

 
 

12
6 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
Si

gn
ifi

ca
nt

 
St

ar
t U

p 
D

ie
se

l f
ue

l s
ee

pe
d 

in
to

 c
om

bu
st

io
n 

sy
st

em
 a

nd
 

ig
ni

te
d 

pr
od

uc
in

g 
ex

ce
ss

iv
e 

sm
ok

e 
 

1 
 

 
 

 
12

7 
O

il 
 

M
in

or
 

C
on

st
ru

ct
io

n 
H

ot
w

or
k 

So
ur

ce
 o

f i
gn

iti
on

 w
as

 s
pa

rk
 fr

om
 g

rin
di

ng
 o

f p
ip

e 
w

ith
 d

is
c 

gr
in

de
r 

 
 

 
 

1 

 
12

8 
G

as
 

 
M

in
or

 
N

or
m

al
 P

ro
du

ct
io

n 
H

ot
 tu

bi
ng

 c
as

in
g 

 
1 

 
 

 
 

12
9 

G
as

 
 

Si
gn

ifi
ca

nt
 

C
on

st
ru

ct
io

n 
H

ot
w

or
k 

As
su

m
ed

 to
 b

e 
as

 a
 re

su
lt 

of
 w

el
di

ng
 w

or
k 

on
go

in
g 

ne
ar

 th
e 

fla
ng

e 
in

 a
 s

pe
ci

al
ly

 c
on

st
ru

ct
ed

 h
ab

ita
t. 

N
o 

w
itn

es
s 

st
at

em
en

ts
 c

an
 c

on
fir

m
 o

r d
en

y 
th

is
 

60
 

 
 

1 
 

 
13

0 
G

as
 

 
M

in
or

 
M

ai
nt

en
an

ce
 H

ot
w

or
k 

Ig
ni

tio
n 

oc
cu

rre
d 

w
he

n 
sh

el
l w

as
 b

ei
ng

 p
re

-h
ea

te
d 

by
 

m
ea

ns
 o

f n
ak

ed
 fl

am
e,

 o
xy

-a
ce

ty
le

ne
 w

as
 th

e 
fla

m
e 

 
1 

 
 

 

 
13

1 
G

as
 

 
M

in
or

 
N

or
m

al
 P

ro
du

ct
io

n 
H

ot
 s

ur
fa

ce
 

 
 

 
1 

 
To

ta
l =

 1
3 

 
 

 
 

 
 

 
 

 
 

 
20

01
/0

2 
13

2 
C

on
de

ns
at

e 
 

M
in

or
 

D
ril

lin
g 

C
on

de
ns

at
e 

w
as

 in
je

ct
ed

 in
to

 th
e 

ga
s 

lin
e 

fo
r b

ur
ni

ng
 

in
 fl

ar
e,

 a
nd

 s
om

e 
fe

ll 
in

to
 s

ea
 w

hi
ls

t b
ur

ni
ng

. 
 

 
 

 
1 

 
13

3 
G

as
 

 
Si

gn
ifi

ca
nt

 
N

or
m

al
 P

ro
du

ct
io

n 
Li

gh
te

ni
ng

 
 

1 
 

 
 

 
13

4 
G

as
 

 
M

in
or

 
W

el
l O

pe
ra

tio
n 

Ig
ni

tio
n 

du
e 

to
 u

se
 o

f u
ns

ui
ta

bl
e 

eq
ui

pm
en

t, 
w

hi
ch

 
60

 
1 

 
 

 



 H
SR

 2
00

2 
00

2 

 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 4

3 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
*n

um
be

rs
 s

ig
ni

fy
 o

rd
er

 o
f i

gn
iti

on
, i

.e
. 1

=f
irs

t, 
2=

se
co

nd
 

 
Ta

bl
e 

4(
b)

 : 
IG

N
IT

IO
N

S 
- M

O
D

E 
O

F 
O

PE
R

AT
IO

N
 &

 IG
N

IT
IO

N
 S

O
U

R
C

ES
/S

EQ
U

EN
C

ES
 

 
Ig

ni
tio

n 
Se

qu
en

ce
* 

Ye
ar

 
R

ef
. 

H
yd

ro
ca

rb
on

 
Ty

pe
 

N
on

 P
ro

ce
ss

 
Ty

pe
 

Se
ve

rit
y 

M
od

e 
of

 O
pe

ra
tio

n 
Ig

ni
tio

n 
So

ur
ce

 
D

el
ay

 
Ti

m
e(

s)
Fl

as
h

Ex
pl

os
io

n
Je

t 
Po

ol
 

re
su

lte
d 

in
 s

ta
tic

 b
ui

ld
-u

p 
an

d 
di

sc
ha

rg
e.

 
20

01
/0

2 
13

5 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

Sh
ut

 D
ow

n 
Su

rfa
ce

 te
m

pe
ra

tu
re

 o
f t

he
 tu

rb
in

e 
 

 
 

 
1 

 
 

13
6 

N
on

 P
ro

ce
ss

 
H

yd
ra

ul
ic

 O
il 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

H
yd

ra
ul

ic
 o

il 
re

le
as

ed
 o

nt
o 

tu
rb

in
e 

ex
ha

us
t l

ag
gi

ng
 

an
d 

he
at

ed
 a

bo
ve

 a
ut

o 
ig

ni
tio

n.
 

36
0 

1 
 

 
 

 
13

7 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

H
ot

 e
xh

au
st

 s
ur

fa
ce

. 
18

0 
 

 
1 

 
 

13
8 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
Te

st
in

g 
N

ot
 k

no
w

n.
 

 
1 

 
 

 
 

13
9 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
N

or
m

al
 P

ro
du

ct
io

n 
Lu

be
 o

il 
so

ak
ed

 a
nd

 b
ak

ed
 in

to
 la

gg
in

g,
 e

ve
nt

ua
lly

 
re

ac
he

d 
ho

t s
ur

fa
ce

 o
f t

ur
bi

ne
 e

xh
au

st
 u

nd
er

ne
at

h 
th

e 
in

su
la

tio
n 

an
d 

re
ac

he
d 

its
 fl

as
h 

po
in

t. 

36
0 

1 
 

 
 

 
14

0 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

Lu
be

 o
il 

so
ak

ed
 in

to
 th

e 
tu

rb
in

e 
ex

ha
us

t l
ag

gi
ng

 a
nd

 
ev

en
tu

al
ly

 s
ee

pe
d 

th
ro

ug
h 

to
 th

e 
ho

t e
xh

au
st

 s
ur

fa
ce

 
un

de
rn

ea
th

. O
il 

ba
ke

d 
so

lid
 a

nd
 re

ac
he

d 
ig

ni
tio

n 
te

m
pe

ra
tu

re
 w

he
n 

m
ac

hi
ne

 w
as

 o
pe

ra
tin

g 
at

 fu
ll 

lo
ad

. 

36
0 

1 
 

 
 

 
14

1 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

In
iti

al
 in

ve
st

ig
at

io
ns

 s
ho

w
 s

ou
rc

e 
w

as
 o

il 
m

is
t s

oa
ke

d 
ga

sk
et

 in
 th

e 
ex

ha
us

t s
ys

te
m

 
 

1 
 

 
 

 
14

2 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

O
ve

rh
ea

tin
g 

of
 a

ux
illi

ar
y 

pu
m

p 
ca

si
ng

 lo
ca

te
d 

w
ith

in
 

hy
dr

au
lic

 re
se

rv
oi

r. 
15

 
1 

 
 

 

 
14

3 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

N
or

m
al

 P
ro

du
ct

io
n 

En
gi

ne
 e

xh
au

st
 - 

¼
” p

ip
e 

bl
ew

 o
ff 

lu
b 

oi
l f

ilt
er

.  
 

1 
 

 
 

To
ta

l =
 1

2 
 

 
 

 
 

 
 

 
 

 
 



 H
SR

 2
00

2 
00

2 

44
  

Ta
bl

e 
4(

c)
 : 

IG
N

IT
IO

N
S 

- D
ET

EC
TI

O
N

 M
O

D
ES

 &
 E

M
ER

G
EN

C
Y 

AC
TI

O
N

S 
 

 
 

 
 

 
 

 
Ye

ar
 

R
ef

. 
H

yd
ro

ca
rb

on
 

Ty
pe

 
N

on
 P

ro
ce

ss
 

Ty
pe

 
Se

ve
rit

y 
M

od
e 

of
 D

et
ec

tio
n 

Em
er

ge
nc

y 
Ac

tio
ns

 T
ak

en
 

19
92

/9
3 

1 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Vi
su

al
 

M
an

ua
l S

hu
td

ow
n,

 M
an

ua
l C

O
2/

H
al

on
 

 
2 

O
il 

 
M

in
or

 
Vi

su
al
 

O
th

er
 A

ct
io

n 
 

3 
O

il 
 

Si
gn

ifi
ca

nt
 

Vi
su

al
 

M
an

ua
l S

hu
td

ow
n 

 
4 

G
as

 
 

Si
gn

ifi
ca

nt
 

H
ea

t 
Au

to
 S

hu
td

ow
n,

 A
ut

o 
C

O
2/

H
al

on
 

To
ta

l =
 4

 
 

 
 

 
 

 
19

93
/9

4 
5 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
Si

gn
ifi

ca
nt

 
Vi

su
al
 

M
an

ua
l S

hu
td

ow
n,

 M
us

te
r a

t S
ta

tio
ns

, O
th

er
 A

ct
io

n 
 

6 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Vi
su

al
 

M
an

ua
l S

hu
td

ow
n,

 O
th

er
 A

ct
io

n 
 

7 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Fl
am

e 
M

an
ua

l S
hu

td
ow

n,
 M

an
ua

l B
lo

w
do

w
n,

 O
th

er
 A

ct
io

n 
 

8 
N

on
 P

ro
ce

ss
 

M
et

ha
no

l 
Si

gn
ifi

ca
nt

 
Vi

su
al
 

N
on

e 
 

9 
N

on
 P

ro
ce

ss
 

M
et

ha
no

l 
M

in
or

 
Vi

su
al
 

O
th

er
 A

ct
io

n 
 

10
 

N
on

 P
ro

ce
ss

 
G

ly
co

l 
Si

gn
ifi

ca
nt

 
Fl

am
e 

Au
to

 S
hu

td
ow

n,
 A

ut
o 

Bl
ow

do
w

n,
 M

an
ua

l D
el

ug
e,

 M
an

ua
l C

O
2/

H
al

on
, M

us
te

r a
t S

ta
tio

ns
, O

th
er

 
Ac

tio
n 

 
11

 
N

on
 P

ro
ce

ss
 

G
ly

co
l 

Si
gn

ifi
ca

nt
 

Vi
su

al
 

M
an

ua
l S

hu
td

ow
n,

 O
th

er
 A

ct
io

n 
 

12
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
Vi

su
al
 

N
on

e 
 

13
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
Vi

su
al
 

Au
to

 S
hu

td
ow

n,
 A

ut
o 

C
O

2/
H

al
on

 
 

14
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
Sm

ok
e,

 F
la

m
e 

M
an

ua
l C

O
2/

H
al

on
 

 
15

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

Si
gn

ifi
ca

nt
 

Vi
su

al
 

M
an

ua
l S

hu
td

ow
n,

 M
an

ua
l C

O
2/

H
al

on
, M

us
te

r a
t S

ta
tio

ns
 

 
16

 
N

on
 P

ro
ce

ss
 

H
ea

t T
ra

ns
fe

r 
O

il 
Si

gn
ifi

ca
nt

 
Vi

su
al
 

O
th

er
 A

ct
io

n 

 
17

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Vi
su

al
 

M
an

ua
l S

hu
td

ow
n,

 O
th

er
 A

ct
io

n 
 

18
 

O
il 

 
Si

gn
ifi

ca
nt

 
Vi

su
al
 

Au
to

 S
hu

td
ow

n 
 

19
 

O
il 

 
M

in
or

 
Fl

am
e 

Au
to

 S
hu

td
ow

n,
 A

ut
o 

Bl
ow

do
w

n,
 A

ut
o 

D
el

ug
e,

 M
us

te
r a

t L
ife

bo
at

s,
 O

th
er

 A
ct

io
n 

 
20

 
C

on
de

ns
at

e 
 

M
in

or
 

Vi
su

al
 

N
on

e 
 

21
 

C
on

de
ns

at
e 

 
M

in
or

 
Vi

su
al
 

O
th

er
 A

ct
io

n 
 

22
 

G
as

 
 

M
in

or
 

Vi
su

al
 

M
us

te
r a

t L
ife

bo
at

s,
 O

th
er

 A
ct

io
n 

 
23

 
G

as
 

 
M

in
or

 
G

as
 

O
th

er
 A

ct
io

n 
 

24
 

G
as

 
 

Si
gn

ifi
ca

nt
 

Te
m

pe
ra

tu
re

 
C

ha
ng

e 
Au

to
 S

hu
td

ow
n,

 M
us

te
r a

t S
ta

tio
ns

, O
th

er
 A

ct
io

n 

 
25

 
G

as
 

 
Si

gn
ifi

ca
nt

 
Vi

su
al
 

Au
to

 S
hu

td
ow

n,
 M

an
ua

l C
O

2/
H

al
on

, O
th

er
 A

ct
io

n 
 

26
 

G
as

 
 

Si
gn

ifi
ca

nt
 

Vi
su

al
 

O
th

er
 A

ct
io

n 
 

27
 

G
as

 
 

M
in

or
 

Vi
su

al
 

M
an

ua
l C

O
2/

H
al

on
 

 
28

 
G

as
 

 
M

in
or

 
Vi

su
al
 

M
an

ua
l C

O
2/

H
al

on
 

 
29

 
G

as
 

 
M

in
or

 
Vi

su
al
 

M
an

ua
l C

O
2/

H
al

on
 

 
30

 
G

as
 

 
Si

gn
ifi

ca
nt

 
Vi

su
al
 

M
an

ua
l S

hu
td

ow
n,

 M
an

ua
l C

O
2/

H
al

on
 



 H
SR

 2
00

2 
00

2 

45
  

Ta
bl

e 
4(

c)
 : 

IG
N

IT
IO

N
S 

- D
ET

EC
TI

O
N

 M
O

D
ES

 &
 E

M
ER

G
EN

C
Y 

AC
TI

O
N

S 
 

 
 

 
 

 
 

 
Ye

ar
 

R
ef

. 
H

yd
ro

ca
rb

on
 

Ty
pe

 
N

on
 P

ro
ce

ss
 

Ty
pe

 
Se

ve
rit

y 
M

od
e 

of
 D

et
ec

tio
n 

Em
er

ge
nc

y 
Ac

tio
ns

 T
ak

en
 

To
ta

l =
 2

6 
 

 
 

 
 

 
19

94
/9

5 
31

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Vi
su

al
 

M
an

ua
l S

hu
td

ow
n,

 O
th

er
 A

ct
io

n 
 

32
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
Vi

su
al
 

M
us

te
r a

t S
ta

tio
ns

, O
th

er
 A

ct
io

n 
 

33
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
Si

gn
ifi

ca
nt

 
H

ea
t 

Au
to

 S
hu

td
ow

n,
 A

ut
o 

Bl
ow

do
w

n,
 M

an
ua

l C
O

2/
H

al
on

, M
us

te
r a

t S
ta

tio
ns

, O
th

er
 A

ct
io

n 
 

34
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
Vi

su
al
 

O
th

er
 A

ct
io

n 
 

35
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
Vi

su
al
 

M
an

ua
l S

hu
td

ow
n,

 M
us

te
r a

t S
ta

tio
ns

, O
th

er
 A

ct
io

n 
 

36
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
So

un
d 

M
an

ua
l S

hu
td

ow
n,

 O
th

er
 A

ct
io

n 
 

37
 

N
on

 P
ro

ce
ss

 
G

ly
co

l 
M

in
or

 
Vi

su
al
 

O
th

er
 A

ct
io

n 
 

38
 

N
on

 P
ro

ce
ss

 
G

ly
co

l 
M

in
or

 
Fl

am
e 

Au
to

 S
hu

td
ow

n,
 M

an
ua

l B
lo

w
do

w
n,

 M
an

ua
l D

el
ug

e,
 M

an
ua

l C
O

2/
H

al
on

, M
us

te
r a

t S
ta

tio
ns

, O
th

er
 

Ac
tio

n 
 

39
 

N
on

 P
ro

ce
ss

 
G

ly
co

l 
M

in
or

 
Vi

su
al
 

M
an

ua
l S

hu
td

ow
n,

 O
th

er
 A

ct
io

n 
 

40
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
Vi

su
al
 

M
us

te
r a

t S
ta

tio
ns

, O
th

er
 A

ct
io

n 
 

41
 

N
on

 P
ro

ce
ss

 
Fu

el
 O

il 
Si

gn
ifi

ca
nt

 
Vi

su
al
 

M
an

ua
l S

hu
td

ow
n,

 O
th

er
 A

ct
io

n 
 

42
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
Fl

am
e 

Au
to

 C
O

2/
H

al
on

 
 

43
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
Fl

am
e 

M
an

ua
l S

hu
td

ow
n,

 A
ut

o 
D

el
ug

e,
 O

th
er

 A
ct

io
n 

 
44

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Vi
su

al
 

O
th

er
 A

ct
io

n 
 

45
 

N
on

 P
ro

ce
ss

 
H

el
i-F

ue
l 

M
in

or
 

Vi
su

al
 

O
th

er
 A

ct
io

n 
 

46
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
Si

gn
ifi

ca
nt

 
Fl

am
e 

M
an

ua
l S

hu
td

ow
n 

 
47

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

Si
gn

ifi
ca

nt
 

Fl
am

e 
M

an
ua

l S
hu

td
ow

n 
 

48
 

O
il 

 
Si

gn
ifi

ca
nt

 
Sm

ok
e 

M
an

ua
l S

hu
td

ow
n,

 M
an

ua
l C

O
2/

H
al

on
, M

us
te

r a
t S

ta
tio

ns
, O

th
er

 A
ct

io
n 

 
49

 
C

on
de

ns
at

e 
 

M
in

or
 

So
un

d 
M

an
ua

l S
hu

td
ow

n,
 M

us
te

r a
t S

ta
tio

ns
, O

th
er

 A
ct

io
n 

 
50

 
C

on
de

ns
at

e 
 

M
in

or
 

Vi
su

al
 

Au
to

 D
el

ug
e 

 
51

 
G

as
 

 
Si

gn
ifi

ca
nt

 
So

un
d 

O
th

er
 A

ct
io

n 
 

52
 

G
as

 
 

M
in

or
 

So
un

d 
O

th
er

 A
ct

io
n 

 
53

 
G

as
 

 
M

in
or

 
Vi

su
al
 

O
th

er
 A

ct
io

n 
 

54
 

G
as

 
 

M
in

or
 

Vi
su

al
 

O
th

er
 A

ct
io

n 
To

ta
l =

 2
4 

 
 

 
 

 
 

19
95

/9
6 

55
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
Vi

su
al
 

M
an

ua
l S

hu
td

ow
n,

 M
us

te
r a

t S
ta

tio
ns

, O
th

er
 A

ct
io

n 
 

56
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
Si

gn
ifi

ca
nt

 
H

ea
t 

Au
to

 S
hu

td
ow

n,
 M

an
ua

l B
lo

w
do

w
n,

 M
an

ua
l C

O
2/

H
al

on
, O

th
er

 A
ct

io
n 

 
57

 
N

on
 P

ro
ce

ss
 

G
ly

co
l 

M
in

or
 

Vi
su

al
 

M
an

ua
l S

hu
td

ow
n,

 M
us

te
r a

t S
ta

tio
ns

 
 

58
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
Fl

am
e 

M
an

ua
l S

hu
td

ow
n 

 
59

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

Fl
am

e 
Au

to
 S

hu
td

ow
n,

 A
ut

o 
C

O
2/

H
al

on
, M

us
te

r a
t S

ta
tio

ns
 

 
60

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Vi
su

al
 

O
th

er
 A

ct
io

n 



 H
SR

 2
00

2 
00

2 

46
  

Ta
bl

e 
4(

c)
 : 

IG
N

IT
IO

N
S 

- D
ET

EC
TI

O
N

 M
O

D
ES

 &
 E

M
ER

G
EN

C
Y 

AC
TI

O
N

S 
 

 
 

 
 

 
 

 
Ye

ar
 

R
ef

. 
H

yd
ro

ca
rb

on
 

Ty
pe

 
N

on
 P

ro
ce

ss
 

Ty
pe

 
Se

ve
rit

y 
M

od
e 

of
 D

et
ec

tio
n 

Em
er

ge
nc

y 
Ac

tio
ns

 T
ak

en
 

 
61

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

H
ea

t 
M

an
ua

l S
hu

td
ow

n,
 A

ut
o 

D
el

ug
e,

 M
us

te
r a

t S
ta

tio
ns

, O
th

er
 A

ct
io

n 
 

62
 

G
as

 
 

Si
gn

ifi
ca

nt
 

Vi
su

al
 

O
th

er
 A

ct
io

n 
 

63
 

G
as

 
 

M
in

or
 

Vi
su

al
 

M
an

ua
l S

hu
td

ow
n,

 M
an

ua
l C

O
2/

H
al

on
, M

us
te

r a
t S

ta
tio

ns
, O

th
er

 A
ct

io
n 

To
ta

l =
 9

 
 

 
 

 
 

 
19

96
/9

7 
64

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Fl
am

e 
Au

to
 S

hu
td

ow
n,

 A
ut

o 
D

el
ug

e,
 M

us
te

r a
t S

ta
tio

ns
, O

th
er

 A
ct

io
n 

 
65

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

Si
gn

ifi
ca

nt
 

Sm
ok

e,
 F

la
m

e 
Au

to
 S

hu
td

ow
n,

 A
ut

o 
C

O
2/

H
al

on
, M

us
te

r a
t S

ta
tio

ns
 

 
66

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

Fl
am

e 
Au

to
 S

hu
td

ow
n,

 A
ut

o 
C

O
2/

H
al

on
, M

us
te

r a
t S

ta
tio

ns
 

 
67

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

Sm
ok

e 
M

an
ua

l S
hu

td
ow

n,
 O

th
er

 A
ct

io
n 

 
68

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

Vi
su

al
 

M
an

ua
l S

hu
td

ow
n,

 O
th

er
 A

ct
io

n 
 

69
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
Vi

su
al
 

O
th

er
 A

ct
io

n 
 

70
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
Si

gn
ifi

ca
nt

 
Fl

am
e 

M
an

ua
l S

hu
td

ow
n,

 M
us

te
r a

t S
ta

tio
ns

, O
th

er
 A

ct
io

n 
 

71
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
Si

gn
ifi

ca
nt

 
Fl

am
e 

M
an

ua
l C

O
2/

H
al

on
 

 
72

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

Fl
am

e 
M

an
ua

l S
hu

td
ow

n 
 

73
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
Sm

ok
e 

M
an

ua
l S

hu
td

ow
n 

 
74

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Vi
su

al
 

Au
to

 S
hu

td
ow

n,
 M

an
ua

l C
O

2/
H

al
on

, M
us

te
r a

t S
ta

tio
ns

 
 

75
 

O
il 

 
Si

gn
ifi

ca
nt

 
Vi

su
al
 

M
an

ua
l S

hu
td

ow
n,

 M
an

ua
l B

lo
w

do
w

n,
 M

us
te

r a
t S

ta
tio

ns
 

 
76

 
C

on
de

ns
at

e 
 

M
in

or
 

H
ea

t 
Au

to
 S

hu
td

ow
n 

 
77

 
C

on
de

ns
at

e 
 

M
in

or
 

Vi
su

al
 

O
th

er
 A

ct
io

n 
 

78
 

G
as

 
 

M
in

or
 

Vi
su

al
 

M
us

te
r a

t S
ta

tio
ns

, O
th

er
 A

ct
io

n 
 

79
 

G
as

 
 

M
in

or
 

 
O

th
er

 A
ct

io
n 

 
80

 
G

as
 

 
Si

gn
ifi

ca
nt

 
Vi

su
al
 

O
th

er
 A

ct
io

n 
 

81
 

G
as

 
 

Si
gn

ifi
ca

nt
 

Vi
su

al
 

O
th

er
 A

ct
io

n 
To

ta
l =

 1
8 

 
 

 
 

 
 

19
97

/9
8 

82
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
Fl

am
e 

Au
to

 S
hu

td
ow

n,
 C

O
2/

H
al

on
, M

us
te

r a
t S

ta
tio

ns
 

 
83

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

Vi
su

al
 

O
th

er
 A

ct
io

n 
 

84
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
Vi

su
al
 

M
an

ua
l S

hu
td

ow
n,

 A
ut

o 
C

O
2/

H
al

on
 

 
85

 
G

as
 

 
M

in
or

 
Vi

su
al
 

O
th

er
 A

ct
io

n 
 

86
 

G
as

 
 

M
in

or
 

G
as

 
O

th
er

 A
ct

io
n 

 
87

 
G

as
 

 
M

in
or

 
Vi

su
al
 

O
th

er
 A

ct
io

n 
 

88
 

G
as

 
 

Si
gn

ifi
ca

nt
 

Vi
su

al
 

O
th

er
 A

ct
io

n 
 

89
 

G
as

 
 

Si
gn

ifi
ca

nt
 

Fl
am

e 
Au

to
 S

hu
td

ow
n,

 A
ut

o 
Bl

ow
do

w
n,

 A
ut

o 
D

el
ug

e,
 M

us
te

r a
t S

ta
tio

ns
 

 
90

 
G

as
 

 
Si

gn
ifi

ca
nt

 
So

un
d 

N
on

e 
To

ta
l =

 9
 

 
 

 
 

 
 



 H
SR

 2
00

2 
00

2 

47
  

Ta
bl

e 
4(

c)
 : 

IG
N

IT
IO

N
S 

- D
ET

EC
TI

O
N

 M
O

D
ES

 &
 E

M
ER

G
EN

C
Y 

AC
TI

O
N

S 
 

 
 

 
 

 
 

 
Ye

ar
 

R
ef

. 
H

yd
ro

ca
rb

on
 

Ty
pe

 
N

on
 P

ro
ce

ss
 

Ty
pe

 
Se

ve
rit

y 
M

od
e 

of
 D

et
ec

tio
n 

Em
er

ge
nc

y 
Ac

tio
ns

 T
ak

en
 

19
98

/9
9 

91
 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
Si

gn
ifi

ca
nt

 
Vi

su
al
 

M
us

te
r a

t S
ta

tio
ns

, O
th

er
 A

ct
io

n 
 

92
 

N
on

 P
ro

ce
ss

 
G

ly
co

l 
M

in
or

 
Vi

su
al

, F
la

m
e 

M
an

ua
l S

hu
td

ow
n,

 M
an

ua
l C

O
2/

H
al

on
, M

us
te

r a
t S

ta
tio

ns
, O

th
er

 A
ct

io
n 

 
93

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Vi
su

al
 

M
an

ua
l C

O
2/

H
al

on
 

 
94

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Fl
am

e 
Au

to
 S

hu
td

ow
n,

 M
an

ua
l C

O
2/

H
al

on
 

 
95

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

Si
gn

ifi
ca

nt
 

Vi
su

al
 

M
an

ua
l S

hu
td

ow
n,

 O
th

er
 A

ct
io

n 
 

96
 

N
on

 P
ro

ce
ss

 
H

yd
ra

ul
ic

 O
il 

Si
gn

ifi
ca

nt
 

Fl
am

e 
Au

to
 S

hu
td

ow
n,

 M
an

ua
l C

O
2/

H
al

on
, M

us
te

r a
t S

ta
tio

ns
 

 
97

 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Vi
su

al
 

O
th

er
 A

ct
io

n 
 

98
 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
Fl

am
e 

M
an

ua
l S

hu
td

ow
n,

 M
an

ua
l C

O
2/

H
al

on
 

 
99

 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

Fl
am

e 
Au

to
 S

hu
td

ow
n,

 M
an

ua
l C

O
2/

H
al

on
 

 
10

0 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

Vi
su

al
 

M
an

ua
l S

hu
td

ow
n 

 
10

1 
O

il 
 

M
in

or
 

G
as

 
O

th
er

 A
ct

io
n 

 
10

2 
C

on
de

ns
at

e 
 

M
in

or
 

 
O

th
er

 A
ct

io
n 

 
10

3 
G

as
 

 
M

in
or

 
Fl

am
e,

 G
as

 
Au

to
 S

hu
td

ow
n,

 A
ut

o 
Bl

ow
do

w
n,

 A
ut

o 
D

el
ug

e,
 M

us
te

r a
t S

ta
tio

ns
 

 
10

4 
G

as
 

 
Si

gn
ifi

ca
nt

 
So

un
d 

M
an

ua
l S

hu
td

ow
n,

 O
th

er
 A

ct
io

n 
 

10
5 

G
as

 
 

M
in

or
 

Vi
su

al
 

O
th

er
 A

ct
io

n 
 

10
6 

G
as

 
 

Si
gn

ifi
ca

nt
 

Vi
su

al
 

N
on

e 
 

10
7 

G
as

 
 

Si
gn

ifi
ca

nt
 

Fl
am

e 
Au

to
 S

hu
td

ow
n,

 M
an

ua
l C

O
2/

H
al

on
 

 
10

8 
G

as
 

 
M

in
or

 
H

ea
t 

M
an

ua
l C

O
2/

H
al

on
 

To
ta

l =
 1

8 
 

 
 

 
 

 
19

99
/0

0 
10

9 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

Fl
am

e 
O

th
er

 A
ct

io
n 

 
11

0 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

Fl
am

e 
Au

to
 S

hu
td

ow
n,

 M
us

te
r a

t S
ta

tio
ns

 
 

11
1 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
H

ea
t, 

G
as

 
M

an
ua

l S
hu

td
ow

n 
 

11
2 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
Vi

su
al

, F
la

m
e 

Au
to

 S
hu

td
ow

n,
 M

us
te

r a
t S

ta
tio

ns
 

 
11

3 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

Si
gn

ifi
ca

nt
 

Fl
am

e 
Au

to
 S

hu
td

ow
n,

 A
ut

o 
C

O
2/

H
al

on
, M

us
te

r a
t S

ta
tio

ns
 

 
11

4 
C

on
de

ns
at

e 
 

Si
gn

ifi
ca

nt
 

Vi
su

al
 

M
an

ua
l S

hu
td

ow
n 

 
11

5 
G

as
 

 
M

in
or

 
Vi

su
al
 

O
th

er
 A

ct
io

n 
 

11
6 

G
as

 
 

M
in

or
 

Vi
su

al
 

M
us

te
r a

t S
ta

tio
ns

 
 

11
7 

G
as

 
 

M
in

or
 

Vi
su

al
 

O
th

er
 A

ct
io

n 
 

11
8 

G
as

 
 

M
in

or
 

Vi
su

al
 

M
an

ua
l S

hu
td

ow
n,

 M
an

ua
l B

lo
w

do
w

n,
 O

th
er

 A
ct

io
n 

To
ta

l =
 1

0 
 

 
 

 
 

 
20

00
/0

1 
11

9 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Vi
su

al
 

O
th

er
 A

ct
io

n,
 M

us
te

r a
t L

ife
bo

at
s 

 
12

0 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

Fl
am

e 
Au

to
 C

O
2 

/ H
al

on
, O

th
er

 A
ct

io
n 

 
12

1 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

Fl
am

e 
Au

to
 S

hu
td

ow
n,

 M
an

ua
l C

O
2/

H
al

on
, O

th
er

 A
ct

io
n 



 H
SR

 2
00

2 
00

2 

48
  

Ta
bl

e 
4(

c)
 : 

IG
N

IT
IO

N
S 

- D
ET

EC
TI

O
N

 M
O

D
ES

 &
 E

M
ER

G
EN

C
Y 

AC
TI

O
N

S 
 

 
 

 
 

 
 

 
Ye

ar
 

R
ef

. 
H

yd
ro

ca
rb

on
 

Ty
pe

 
N

on
 P

ro
ce

ss
 

Ty
pe

 
Se

ve
rit

y 
M

od
e 

of
 D

et
ec

tio
n 

Em
er

ge
nc

y 
Ac

tio
ns

 T
ak

en
 

 
12

2 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

M
in

or
 

Fl
am

e 
M

an
ua

l S
hu

td
ow

n 
 

12
3 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
Vi

su
al

 
M

an
ua

l S
hu

td
ow

n 
 

12
4 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
Fl

am
e 

M
an

ua
l S

hu
td

ow
n,

 M
an

ua
l C

O
2/

H
al

on
  

 
12

5 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Fl
am

e 
Au

to
 S

hu
td

ow
n,

 A
ut

o 
Bl

ow
do

w
n,

 A
ut

o 
C

O
2 

/ H
al

on
, M

us
te

r a
t S

ta
tio

ns
 

 
12

6 
N

on
 P

ro
ce

ss
 

D
ie

se
l 

Si
gn

ifi
ca

nt
 

Sm
ok

e 
M

an
ua

l S
hu

td
ow

n,
 M

us
te

r a
t S

ta
tio

ns
 

 
12

7 
O

il 
 

M
in

or
 

Fl
am

e,
 V

is
ua

l 
O

th
er

 A
ct

io
n 

 
12

8 
G

as
 

 
M

in
or

 
G

as
 

Au
to

 S
hu

td
ow

n,
 A

ut
o 

Bl
ow

do
w

n,
 M

us
te

r a
t S

ta
tio

ns
, O

th
er

 A
ct

io
n 

 
12

9 
G

as
 

 
Si

gn
ifi

ca
nt

 
Fl

am
e,

 V
is

ua
l 

M
an

ua
l S

hu
td

ow
n,

 O
th

er
 A

ct
io

n 
 

13
0 

G
as

 
 

M
in

or
 

Fl
am

e,
 V

is
ua

l 
N

on
e 

 
13

1 
G

as
 

 
M

in
or

 
Fl

am
e 

Au
to

 S
hu

td
ow

n,
 A

ut
o 

C
O

2 
/ H

al
on

 
To

ta
l =

 1
3 

 
 

 
 

 
 

20
01

/0
2 

13
2 

C
on

de
ns

at
e 

 
M

in
or

 
Sm

ok
e 

M
an

ua
l S

hu
td

ow
n,

 O
th

er
 A

ct
io

n 
 

13
3 

G
as

 
 

Si
gn

ifi
ca

nt
 

Vi
su

al
 

M
an

ua
l S

hu
td

ow
n 

 
13

4 
G

as
 

 
M

in
or

 
Fl

am
e,

 V
is

ua
l 

Au
to

 S
hu

td
ow

n 
 

13
5 

N
on

 P
ro

ce
ss

 
D

ie
se

l 
M

in
or

 
Vi

su
al

 
Au

to
 S

hu
td

ow
n,

 M
an

ua
l C

O
2/

H
al

on
, M

us
te

r a
t S

ta
tio

ns
, O

th
er

 A
ct

io
n 

 
13

6 
N

on
 P

ro
ce

ss
 

H
yd

ra
ul

ic
 O

il 
M

in
or

 
Vi

su
al

 
M

an
ua

l S
hu

td
ow

n,
 M

an
ua

l B
lo

w
do

w
n,

 M
us

te
r a

t S
ta

tio
ns

 , 
O

th
er

 A
ct

io
n 

 
13

7 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Sm
ok

e 
M

an
ua

l S
hu

td
ow

n,
 M

an
ua

l C
O

2/
H

al
on

, O
th

er
 A

ct
io

n 
 

13
8 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
Vi

su
al

 
M

an
ua

l S
hu

td
ow

n,
 O

th
er

 A
ct

io
n 

 
13

9 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Fl
am

e 
Au

to
 S

hu
td

ow
n,

 M
an

ua
l C

O
2/

H
al

on
, M

us
te

r a
t S

ta
tio

ns
, O

th
er

 A
ct

io
n 

 
14

0 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Fl
am

e 
Au

to
 S

hu
td

ow
n,

 A
ut

o 
C

O
2 

/ H
al

on
, M

us
te

r a
t S

ta
tio

ns
 

 
14

1 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Fl
am

e 
Au

to
 S

hu
td

ow
n,

 A
ut

o 
C

O
2 

/ H
al

on
, M

us
te

r a
t S

ta
tio

ns
 

 
14

2 
N

on
 P

ro
ce

ss
 

Lu
b 

O
il 

M
in

or
 

Le
ve

l C
ha

ng
e 

O
th

er
 A

ct
io

n 
 

14
3 

N
on

 P
ro

ce
ss

 
Lu

b 
O

il 
M

in
or

 
Fl

am
e 

Au
to

 S
hu

td
ow

n,
 M

an
ua

l D
el

ug
e,

 M
us

te
r a

t S
ta

tio
ns

, O
th

er
 A

ct
io

n 
To

ta
l =

 1
2 

 
 

 
 

 
 



HSR 2002 002 
 

49 

Table 5 : MEANS OF DETECTION : SUMMARY 
 
 

DETECTION MODE TOTALS 
HYDRO- 
CARBON 

 TYPE 

S 
E     
V     

    E 
R 
I HEAT SMOKE FLAME GAS OTHER MODES LEAKS

Maj 0 0 0 2 12 14 14 
Sig 6 6 13 76 257 358 330 LIQUIDS 
Min 4 10 33 82 383 512 496 
Maj 0 1 0 66 40 107 103 
Sig 1 4 5 460 409 879 809 GAS 
Min 1 2 7 209 162 381 355 
Maj 0 0 0 14 20 34 30 
Sig 0 2 1 49 101 153 145 2-PHASE 
Min 0 0 2 4 27 33 30 
Maj 0 1 0 82 72 155 147 
Sig 7 12 19 585 767 1390 1284 TOTALS 
Min 5 12 42 295 572 926 881 

GRAND 
 TOTALS 12 25 61 962 1411 2471 2312 

 
 
Notes: 
 
1. Totals for the period 1-10-92 to 31-03-02 
2. More than one type of detection may occur in relation to any one incident 
3. Further breakdown of “OTHER” is shown in Table 6 
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Table 6 : “OTHER” MEANS OF DETECTION 
 
 

LIQUIDS GAS 2-PHASE Detection 
Mode Maj Sig Min Maj Sig Min Maj Sig Min TOTAL 

Visual 10 237 345 22 245 101 17 87 25 1089 
Sound 0 2 6 4 73 18 1 6 1 111 

Change (pressure, 
level, 

temperature) 
2 8 5 6 4 1 0 2 0 28 

Smell 0 9 27 5 76 35 0 2 1 155 
Hand-held  
Detection 0 0 0 0 7 5 0 0 0 12 

ROV 0 1 0 3 4 2 2 4 0 16 
TOTALS 12 257 383 40 409 162 20 101 27 
GRAND 
TOTALS 

652 611 148 
 

1411 

 
Notes: 
 
1. Data for the period 1-10-92 to 31-03-02 
2.  More than one type of detection may occur in relation to any one incident 
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Table 9 Release Site 

 
Release Site (1) 

 
by  percentage last year 

Pipe flange 13% 8% 
Pipe weld 13% 6% 
Pipe body 6% 13% 
Pipe open end 4% 16% 
Valve stem 8.5% 4% 
Valve body 8.5% 5% 
Valve flange 0% 1% 
Valve open end 4% 3% 
Vessel body 2% 3% 
Vessel flange 2% 3% 
Vessel open end 2% 1% 
Small bore piping 6% 8% 
Small bore connection 4% 7% 
Instrument connection 15% 3% 
Pump/compressor flange 0% 2% 
Pump/compressor seal 6% 3% 
Hose body 0% 4% 
Swivel stack 0% 1% 
Other equipment seal 4% 7% 
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Table 10  Immediate Causes 

 
Immediate Cause 

 
by percentage last year

Corrosion/internal 4% 5% 
Corrosion/external 0% 7% 
Erosion 9% 6% 
Fatigue/vibration 21% 11% 
Incorrect installation 21% 12% 
Operator error 4% 11% 
Degradation of material properties 28% 27% 
Procedural violation 6% 4% 
Inadequate isolation 2% 4% 
Blockage 0% 2% 
Inadequate prodeures 4% 8% 
Defective equipment 0% 6% 
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Table 11 Underlying Causes  

 
Underlying Cause 

 

by 
percentage last year 

Inadequate compliance monitoring 11% 10% 
Inadequate risk assessment 13% 8% 
Inadequate design 30% 29% 
Inadequate procedures 23% 9% 
Inadequate competency 8.5% 12% 
Inadequate supervision 8.5% 5% 
Incorrect material specification/usage 13% 8% 
Inadequate task specification 0% 2% 
Excessive workload 4% 2% 
Outdated information/data 0% 1% 
Incorrect installation 15% 7% 
Inadequate maintenance 8.5% ? 
Inadequate communication 2% 2% 
Inadequate inspection/condition 
monitoring 

32% 28% 



 
HSR 2002 002 

      56      
     

Table 12 Failed Safeguarding system 

Locked valve 
Permit to work 
Isolation 
Change control 
Procedural review 
Design review (incl. HAZOP) 
Competency assurance 
Inspection/condition monitoring 
Corrosion/erosion monitoring 
Construction/commissioning review 
Operational review (older installations) 
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Table 13 Potential New/additional safeguards 

UKOOA/IP small-bore piping guide 
Flange verification scheme 
Regular drawing upgrades 
HAZOP 
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Table 14 Location from HCR Database  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
By percentage 
 

BOP <1% 
Compressors 2.5% 
Crude oil storage 1.5% 
Filters 1.5% 
Flanges 7% 
Heat exchangers 2.5% 
Instruments 22% 
Mudshale pumps <1% 
Piping flexible 3% 
Steel pipeline <1% 
Piping steel 22% 
Pressure vessel 2.5% 
Pump seal 6.5% 
Turbines 2% 
Valves 12% 
Wellheads 3.5% 
Christmas trees 2.5% 
 
Not specified 
 

 
4.5% 
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Table 15 Major/Significant Release Rates Per 
Manned Production Installation 

 

ID RELEASE RATE  
01/02(00/01) 

RANK 
01/02(00/01) 

A 1.25 (2.50) 6 (1) 
B 1.00 (2.50) 8 (2) 
C 3.00 (2.33) 1 (3) 
D 0.75(2.25) 12(4) 
E 2.00 (2.00) 2 (5) 
F 2.00 (2.00) 3 (6) 
G 1.50 (2.00) 5 (7) 
H 1.71 (1.57) 4 (8) 
I 1.23 (1.52) 7 (9) 
J 0.33 (1.33) 14(10) 
K 0.00 (1.00) 16(11) 
L 0.00 (1.00) 17(12) 
N 1.00 (1.00) 9 (14) 
O 1.00 (1.00) 10(15) 
P 0.83 (1.00) 11(16) 
Q 0.73 (0.82) 13(17) 
T 0.11 (0.43) 15(20) 

 
NOTES: 
 
1. Manned production installations only (i.e. excluding Mobiles & NUI). 
2. Ranked by Release rate (Releases per installation), highest first. 
3. All companies retain same operator ID letter per OTO 2001 055, except: 

(i) Merged companies (i.e. ChevronTexaco, ConocoPhillips) retain ID of first 
named company. 
(ii) ExxonMobil retains Mobil ID. 
(iii) Shell retains Shell ID but now includes Enterprise data. 

4. Release rates and Rank for last year (00/01) are shown in brackets. 
It is important to note that for merged companies the 00/01 Rates and Rankings of 
the first named company have been shown to retain anonimity and previous 
rankings.  
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6.0 FIGURES 

 

 

 

CONTENTS 
 
 
Figure 1. Pie-chart: Breakdown by hydrocarbon type, all incidents 
 
 
  2. Line graph: Monthly reporting frequency,  Oct. 92 to Mar. 2002 
 
  
 3. Severity analysis: all releases 
 
 
  4. Line graph: Severity analysis, gas releases 
 
 
  5. Line graph: Severity analysis , liquid releases 
 
 
  6. Line graph: Severity analysis , 2-phase releases 
 
 
  7. Bar graph: Highest 15 system failure rates  
 
  
  8. Bar graph: Highest 15 equipment failure rate 
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1. Total number of releases = 231
 

2. Figures for the period 01-10-92 to 31
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APPENDIX 1 

OSD PROCESS INTEGRITY INITIATIVE 

 
As indicated in the executive summary and elsewhere in this statistical report for 

2001/2002, OSD has undertaken an initiative to deal with Process Integrity concerns 

as a result of the reporting plateau  shown by the offshore hydrocarbon release 

statistics. 

 

The initiative is aimed at increasing the awareness of the current unsatisfactory 

situation, to identify root causes to bring greater emphasis on the necessity to reduce 

offshore hydrocarbon releases, and to influence those people in the best position to 

bring that about. 

 

The Process Integrity initiative has three strands: 

 

1) OSD has investigated all RIDDOR reportable hydrocarbon releases which 

occurred during the planning year to 31 March 2001, which included offshore visits 

by Inspectors for all major and  some significant  releases. The results of this work 

are documented in offshore technology report OTO 2001/055 - OSD Hydrocarbon 

Release Reduction Campaign - Report on the hydrocarbon release incident 

investigation project 01/04/2000 to 31/03/2001. 

 

2) Process integrity inspections of all manned production installations, are being 

phased in over a three year period, i.e. 2000 to 2003. 

 

3) Regular joint HSE/Industry Workshops on hydrocarbon releases will be held, 

at least annually, and the first two of these were held on 9 November 2000 at Ardoe 

House near Aberdeen, and on 7 November 2001 at Brittannia Hotel, Aberdeen.  A 

third seminar was held on 28 November 2002 at Ardoe House Hotel, Aberdeen. 

Proceedings for these seminars are available from UKOOA.
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APPENDIX 2 

SEVERITY CLASSIFICATION 

 

As indicated in the introduction to this report, there have been discussions with the 

offshore industry on a classification system for hydrocarbon releases. The 

consensus reached is that all reported releases can be classified as minor, 

significant or major by applying agreed definitions and provisional classification 

criteria. 

 

DEFINITIONS : The definitions were agreed as follows : 

 

MAJOR :  "Potential to quickly impact outwith the local area, e.g. affect the 

Temporary Refuge (TR), escape routes, escalate to other areas of the installation, 

causing serious injury or fatalities." 

 

A major leak, if ignited, would be likely to cause a "major accident", i.e. it would be of 

a size capable of causing multiple casualties or rapid escalation affecting TR, escape 

routes, etc. 

 

SIGNIFICANT : "Potential to cause serious injury or fatality to personnel within 

the local area and to escalate within that local area, e.g. by causing structural 

damage, secondary leaks or damage to safety systems." 

 

A significant leak, if ignited, might have the potential to cause an event severe 

enough to be viewed as a "major accident" or be of a size leading to significant 

escalation within the immediate area or module. 

 

MINOR : "Potential to cause serious injury to personnel in the immediate vicinity, 

but no potential to escalate or cause multiple fatalities." 

 

A minor leak, even if ignited, would not be expected to result in a multiple fatality 

event or significant escalation, but could cause serious injuries or a fatality local to 

the leak site or within that module only. 
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Any offshore hydrocarbon release reportable under RIDDOR 95 can be classified 

under one of the above definitions, using criteria reported on the OIR/12 form. It was 

also decided to group all releases of hydrocarbon liquid under one category of 

"liquids", since oil, condensate, and non-process liquids (diesel, helifuel, glycol, etc.) 

share the common characteristics of flammable fluids. 

 
CRITERIA 

 

The simplest criteria for classification is to use inventory released. This can be 

further refined by taking into account hole size and duration, pressure, congestion 

factors and a variety of other mitigation factors. At the time of preparation of this 

report, the preferred criteria were based on quantity released, release rate and 

duration. It should be noted, however, that discussions with industry on further 

refinement of the criteria are still ongoing.  (See ‘Implementation’ at the end of this 

Appendix.) 

 

MAJOR :  

 

(i) Gas Releases : 

 EITHER   [Quantity released > 300 kg] 

 OR   [Mass release rate>1kg/s  AND  Duration >5 mins] 

This could result in a jet fire of over 10 metres length (>1kg/s) capable of causing 

significant escalation after 5 minutes duration, or a flash fire/explosion on reaching 

LFL. Where 300 kg equates to approx. 3000 m3 explosive cloud at NTP, enough to 

fill an entire module or deck area, and to cause serious escalation if ignited. 
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(ii) Liquid Releases (Oil/Condensate/Non-process) : 

 EITHER  [Quantity released > 9,000 kg] 

 OR  [Mass release rate>10kg/s  AND  Duration >15 mins] 

This could result in a pool fire over 10 metres in diameter (>10kg/s) filling a module 

or cutting off a deck, hindering escape and affecting more than one person directly if 

lasting for over 15 minutes duration. 

 

(iii) 2-Phase Releases : 

 EITHER  [Quantity of liquids released > 300 kg] 

 OR   [Liquids mass release rate>1kg/s AND  Duration >5 mins] 

Combinations of the major gas and liquids scenarios described above are possible, 

depending on the gas to oil ratio (GOR) involved. 

 

MINOR :  

 

(i) Gas Releases : 

 EITHER  [Quantity released < 1 kg] 

 OR   [Mass release rate <0.1 kg/s AND  Duration < 2 mins] 

This could result in a jet fire of  less than 5 metres length (< 0.1 kg/s) which is 

unstable (< 2 mins duration) and therefore unlikely to cause significant escalation , or 

a flash fire/explosion on reaching LFL. Where <1 kg equates to <10 m3 explosive 

cloud at NTP, probably insufficient to cause a significant hazard if ignited. 

 

(ii) Liquid Releases (Oil/Condensate/Non-process) : 

 EITHER  [Quantity released < 60 kgs] 

 OR   [Mass release rate <0.2 kg/s  AND  Duration < 5 mins] 

This could result in a pool fire smaller than 2 metres in diameter (< 0.2 kg/s) unlikely 

to last long enough to hinder escape (< 5 mins), but could cause serious injury to 

persons nearby. 
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(iii) 2-Phase Releases : 

 EITHER  [Quantity released < 1 kg] 

 OR   [Liquids release rate <0.1 kg/s  AND  Duration < 2 mins] 

Combinations of the gas and liquids scenarios described above are possible, 

depending on GOR involved. 

 

SIGNIFICANT : ( Those between major and minor.) 

 

(i) Gas Releases : 

Capable of jet fires of 5 to 10 metres lasting for between 2-5 minutes, or release 

rates between 0.1 to 1.0 kg/s lasting 2-5 minutes giving explosive clouds of between 

10 and 3000 m3 in size. 

 

(ii) Liquids Releases (Oil/Condensate/Non-process) : 

Pool fires between 2 and 10 metres in diameter, lasting for between 5 and 15 

minutes. 

 

(iii) 2-Phase Releases : 

Combinations of the gas and liquids scenarios described above are possible. 

 

IMPLEMENTATION 

 
All current and future releases will be classified according to the above agreed 

criteria for the types of hydrocarbons involved, and the results used in HCR statistics 

reports. 

 

Any further refinement of the criteria will be retrospectively applied, and the 

severities adjusted where necessary. 

 

It is important to note, however, that those releases with a hole size labelled N/A are 

special cases where the release rate is not applicable to the mode of release (e.g. 

open topped vessels such as shale shakers, or where carry-over of hydrocarbons 

from one system to another was involved). All such releases were classified by 

inspection of the amount released only.
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HYDROCARBON RELEASE STATISTICS, 2001 
QUESTIONNAIRE 

 
 

To help improve the quality of offshore data dissemination, would you please answer the following questions on the 
hydrocarbon release statistics contained in this report: 
 
 
1. What is your connection with the UK Offshore Oil and Gas Industry? (Tick one box) 
 

Oil Company management �� Oil Company employee �� � Academic  � 
 
Service Company management �� Service Company employee �� � Consultant �
� � � � � � � � � � �  
Industry  Assoc. Representative  �� � Trade Union �� � Journalist  � 
 
Other (specify) _________________________________________ 
 
 

2. Does this report satisfy your requirements with regard to Offshore Hydrocarbon releases? 
 
            Completely �� �     More than 50% �� � �  
 
            Poorly  �� �     Not at all  � 
 
 
3. Please indicate areas in which you think a change would be beneficial:      * delete as necessary 
 
 * More / less discussion  ��             * More / less tables � 
 
 * More / less graphs  ��             * More / less analysis � (see Q4) 
 
 Any other details as required: ____________________________________________________________________ 
 
           
4. It is planned to publish a separate analysis report on offshore hydrocarbon release. 
    Would you like to receive such reports on an annual basis?  
 
      Yes �� � �       No � 
 
 
5. Would you be prepared to pay a nominal charge to cover production costs for future reports? 
 
 Statistics Report    Yes �� � �       No � 
 
 Analysis Report    Yes �� � �       No � 
  
 
6. To what use do you put the hydrocarbon release statistics? 
 

Safety Case Development ��        Project Development   �� � Ind. Relations � 
 
Reliability/Availability  ��        Risk Assessment �� � Design  � 
 
Health & Safety Management ��        Other (specify) ___________________________________________ 
 
 

Please return completed form to:  HSE, Hazardous Installations Directorate 
     Data Management CD4C 
     2nd Floor 
     St.Anne’s House 
     University Road 
     Bootle 
     L20 3RA 
 
 

THANK YOU FOR COMPLETING THIS FORM 
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