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HSS objective

• The overall objective of the HSS studies is to contribute to improved 
safety in helicopter transport of personnel on the Norwegian 
Continental Shelf

• The ambition of the HSS reports is to form a reference standard for 
helicopter safety wrt. multi-disciplinary approach integrating industry 
experience and research knowledge
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HSS history
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Previous HSS studies – at a glance
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• 1966–1990
• 2 sponsors
• Important topics:

- Risk modelling
- Risk contributors
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• 1990–1998
• 8 sponsors
• Important topics:

- Risk modelling
- Risk contributors
- Risk level
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• 1999–2009
• 10 sponsors
• Important topics:

- Risk level
- Perceived risk
- Safety indicators
- Suggested measures
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• 2010–2015/16
• 16 sponsors
• Important topics:

- Recent accidents
- CAP 1145 assessment
- HOFO regulations
- Suggested measures
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Relevance of the HSS studies
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HSS

Triggers actual safety work

A common reference

Brings attention to safety

Impact:

Contributes to continuous improvement

Comprehensive

Innovative

Concrete

Independent

Science-based

Continuous

Characteristics:



HSS impact

• Highly anticipated studies in the helicopter community

• Recommended safety measures are followed up by the industry, 
notably through the Committee for Helicopter Safety on the 
Norwegian Continental Shelf ("Samarbeidsforum")

• HSS methodology and format has been adopted in similar safety 
work by the global organisation HeliOffshore

• Much media attention after the Turøy accident (29 April 2016)

• Input to Statoil's investigation report on Turøy

• Input to government NOUs (helicopter safety and petroleum HSE)7



HSS-4 in numbers
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2 years
March 2019 – March 2021

22 sponsors
15 O&G companies
2 national authorities
2 trade unions
2 helicopter companies
1 service provider

4 000 manhours
12 researchers

7 study activities

4 research partners
SINTEF, NTNU, Imperial, Brim

HSS-4
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Sponsors and supporters
O&G sponsors (15) Supporters (3)Other sponsors (7)



Project organisation
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Study activities

1. Industry developments in the period 2010–2020 (and ahead)

2. Statistics, accidents and risk level

3. HSS model development

4. Comparison of helicopter safety in the NO and UK sector

5. Resilience in practice

6. Identification and prioritisation of safety measures

7. "Living HSS"
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Activity 1:

Industry developments

• Technological, operative, ATM, organisational, 
regulatory, emergency preparedness

• Specific challenges ahead: High north, digitalisation, drones, etc.

• Approach:
• Document study
• Interviews with key stakeholders
• Analysis using safety theoretical perspectives

• Output: A comprehensive description of main developments in the 
last 10 years and ahead
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Activity 2:

Statistics, accidents and risk level

• Content:
a) Statistics on accidents, incidents and traffic
b) Analysis of recent accidents
c) Quantification of risk

• Output: Quantitative 
descriptions and 
analyses based on 
the HSS model
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Activity 3:

HSS model development

The HSS model features a set of risk 
influencing factors (RIFs) and is used to:
• Identify important risk contributors

• Quantify risk and risk change

• Assess the effect of safety measures and
prioritise between measures

• Structure data/information collection

• Structure results
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Activity 4:

Comparison NO–UK (1)

Comparative study of helicopter safety in the NO and UK sectors
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2010 201520052000

Norne
12 fatalities

Rotor blade damage
Emergency landing on ship

Turøy
13 fatalities

UK:
- 17 accidents
- 38 fatalities



Activity 4:

Comparison NO–UK (2)

Background:
• A comparison study was recommended in both HSS-3 and HSS-3b

• Many apparent similarities – and many anecdotes of differences

• Not documented in previous studies

Ambition:
• Identify and describe similarities and differences

• Identify points of learning between the sectors
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Activity 4:

Comparison NO–UK (3)

Study themes:
• Comparable statistics related to accident/incident data, traffic volume/patterns and operational conditions 

(e.g. weather)

• European and national regulations, i.e. the formal framework conditions impacting safety

• Industry structure and roles of organisations: helicopter operators, O&G companies, unions, authorities, 
training and maintenance organisations

• Technology in use: helicopter types and age, types of usage, available equipment, maintenance routines

• Industry working conditions (contracts, workload, pay, environmental factors, etc.)

• The role of culture and work as done, including safety culture and reporting practices

• How the sectors work to handle safety – e.g. safety forums, follow-up of safety recommendations
17



Activity 5:

Resilience in practice

• Increased complexity, uncertainty and limitation of resources calls for resilience

• Resilience is the ability of systems and organizations to continue operations both under 
expected and unexpected conditions (changes, disturbances, opportunities)

• Case studies to reveal sources of resilience and gaps 
between "work as imagined" vs. "work as done"

• Output: Practices, strategies and 
recommendations to enhance
resilient performance
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Hollnagel, 2011

Procedures
Guidelines
Regulations

Practices
Strategies
"Tacit knowledge"



Activity 6:

Identification/prioritisation of safety measures

• The study activities give input to the identification and analysis of possible 
safety measures (risk-reducing or safety-promoting)

• Cost-benefit assessment of safety measures
• The HSS model is used to quantify "benefit" (i.e. risk reduction)
• A digital tool for analysis and visualisation of cost-benefit of

safety measures is developed and used in expert meetings
• The tool can also be used during follow-up of safety measures

(post study)
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Activity 6:

Example of safety measures (HSS-3b)

• AIS in helicopters, integrated in navigational displays

• ADS-B, ATC services and communication coverage in the Barents Sea

• Stronger focus on communication to improve learning from incidents

• Unified practice concerning contracts and the use of penalties

• Improved training of technical personnel

• Stricter competency requirements for leaders in the helicopter companies

• Strengthening of capacity and competence in the Norwegian CAA
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Activity 7:

"Living HSS"

• The final report is also delivered as a web resource

• Assessment of the potential of further development and use of such 
a digital solution
• Continuous updating of e.g. developments, incidents, statistics, risk level, work 

with safety measures, etc.
• Digitized, interactive HSS model
• Visualisation of risk contribution and effect of safety measures

• Possible to learn and draw inspiration from 
fixed-wing and other domains
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Questions?
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Tony Kråkenes
Senior Research Scientist
Dept. of Software Engineering, Safety and Security
SINTEF Digital
Mobile: +47 401 03 515
E-mail: tony.krakenes@sintef.no
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mailto:tony.krakenes@sintef.no
http://www.sintef.no/

	Slide Number 1
	Content
	HSS objective
	HSS history
	Previous HSS studies – at a glance
	Relevance of the HSS studies
	HSS impact
	HSS-4 in numbers
	Sponsors and supporters
	Project organisation
	Study activities
	Activity 1:�Industry developments
	Activity 2:�Statistics, accidents and risk level
	Activity 3:�HSS model development
	Activity 4:�Comparison NO–UK (1)
	Activity 4:�Comparison NO–UK (2)
	Activity 4:�Comparison NO–UK (3)
	Activity 5:�Resilience in practice
	Activity 6:�Identification/prioritisation of safety measures
	Activity 6:�Example of safety measures (HSS-3b)
	Activity 7:�"Living HSS"
	Questions?


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



