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HSS history
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Previous HSS studies — at a glance

RSRPIR - 1966-1990 TR | 1999-2009
* 2 sponsors £ * * 10 sponsors
« |mportant topics: ~FA 7 « Important topics:
- Risk modelling - Risk level
- Risk contributors - Perceived risk
oAbk ey -~ , o0 - Safety indicators
: A ST, @ - Suggested measures
Bl ©  1990-1998 Osurer e 2010-2015/16
: * 8 sponsors s * 16 sponsors
* Important topics: sty s * Important topics:
- Risk modelling - Recent accidents
- Risk contributors - CAP 1145 assessment
N - Risk level 'm? - HOFO regulations
: § " g - Suggested measures SINTEE




HSS-4

HSS-4 in numbers

— s
2 years

March 2019 — March 2021 4 research partners
SINTEF, NTNU, Imperial, Brim

22 SpPOoNsors

15 O&G companies

4 OOO manhours 2 national authorities

12 researchers 2 ”a‘?'e unions .
2 helicopter companies

1 service provider

7 study activities

SINTEF



Sponsors and supporters

O&G sponsors (15) I Other sponsors (7) | Supporters (3)
I
: — CAA Norway |
- . SPIRIT >
& AkerBP Faroe ENERGY | ‘ l
I I
] . I PETRDLEUMNS‘:::‘T“I'YAUTNDII‘I'I’ I mss
@ Lundin : :
orway
‘ . I /AVINOR I 0000
> NEPTUNE var energi I I
ConocoPhillips ! INDUSTRI | SAFE
I ENERGI I
O« ouv o I I
=3 A oMV == I e ) | ._.'- Elgrrgscle(rforbund
. . . % | =i Bristow |
equinor LY ‘< REPSOL I I
I I

wintershall dea

yCH(: Helikopter Service



Project organisation

4 I

Steering Committee:
0O&G companies
Authorities
Trade unions

\ Avinor /

/ Project Group: -
-

[ SINTEF J [ NTNU —( Expert Groups

\
i
\[Imperial Cullega ( Brim AS J/—[ Int'l. contacts )

Reference Group:
Academics
Helicopter experts

NTNU Student(s) SINTEF



Study activities

Industry developments in the period 2010-2020 (and ahead)
Statistics, accidents and risk level

HSS model development

Comparison of helicopter safety in the NO and UK sector
Resilience in practice

Identification and prioritisation of safety measures

N o & N oRE

"Living HSS"

SINTEF



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

e Qutput: A comprehensive description of main developments in the

last 10 years and ahead
@ SINTEF
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Activity 3:

HSS model development (1) RISK

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

ACCIDENT
CONSEQUENCE

ACCIDENT
FREQUENCY

* |dentify important risk contributors

OPERATIONAL RIFs
FOR CONSEQUENCE

OPERATIONAL RIFs

* |dentify important accident categories LEVEL 1 FOR FREQUENCY

e Structure expert workshops

e Structure results by topic

ORGANIZATIONAL RIFs

LEVEL 2

* Quantify risk and risk change

* Assess the effect of safety measures and

prioritise between measures LEVEL 3 REGULATORY AND CUSTOMER RELATED RIFs I

Model from HSS-3/3b




Activity 3:

HSS model development (2)

Helicopter Safety Study 3:
Influence Diagram

Ambitions for further development: Ereduency

Accident category 1-8

* Revision of existing model structure

* Accident categories wam Causes
* Risk influencing factors :
* Explicit on safety functions and barriers e s\ mmA X | /= =/
* Possible operationalisation of resilience AT e P
S| 3
wl 8
* Uncertainty modelling § """""
5 : Internaticnal aviation
. . . “ g & 5 s (ol &:as companies)
* New data basis (incident data) 3 B

_________________________________________________________________________________

5 Model from HSS-3/3b

SINTEF



Activity 4.

Comparison NO-UK (1) E

Comparative study of helicopter safety in the NO and UK sectors

UK:
L 5 - 17 accidents
S NIz S SIZE Sz S - 38 fatalities
] = S L S/ = aZE Nz N = Iz e o L
2000 2005 2010 201
= = 01> 4=
Norne Rotor blade damage Turgy
12 fatalities Emergency landing on ship 13 fatalities

13 SINTEF
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Activity 4.

Comparison NO-UK (2)

Background:
e 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:
* ldentify and describe similarities and differences

 |dentify points of learning between the sectors

SINTEF
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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

SINTEF



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"

/ / Respond to events in an

effective, flexible manner

Procedures Practices
Guidelines Strategies
Regulations "Tacit knowledge"

Factual

e Qutput: Practices, strategies and
16 recommendations to enhance
resilient performance

Actual

Learn from experience,
right experience.

Anticipate developments,
threats and opportunities

Critical Potential

Monitor system’own performse

and changes in the environr
Hollnagel, 2011



Activity 6:
ldentification/prioritisation of safety measures

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

 Safety measures previously proposed in HSS-3/3b will be reassessed;
some are implemented, some are in progress, some are irrelevant

* Cost-benefit assessment of safety measures S

e The HSS model is used to quantify "benefit" (i.e. risk reduction) [ 4 o o

e A digital tool for analysis and visualisation of cost-benefit of

safety measures is developed and used in expert meetings

Sikkerhetseffekt

* The tool can also be used during follow-up of safety measures
17 (post study)

Kostnad



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

e 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

18
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Relevance of the HSS studies

Characteristics: Impact:

Comprehensive Science-based

Independent

Continuous

19 SINTEF



Do the HSS studies have the right focus?

 The short answer is "we believe so", based on
* The qualities of the studies
* The impact in the industry

e The contribution to continuous improvement

* However, there is always room for improvement!
e 10 year pause between studies seems too long

e "Living HSS" is an attempt to remedy this

20 SINTEF
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Questions?

Tony Krakenes
Senior Research Scientist

Dept. of Software Engineering, Safety and Security
SINTEF Digital

Mobile: +47 401 03 515

E-mail: tony.krakenes@sintef.no
www.sintef.no

SINTEF
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