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Agenda

Brief presentation of:

« Background
« Methodology
» Data sources
» Deliverable

Results

* Risk model/Barrier map
« Recommended FAR value for petroleum-related diving in Norway/North Sea
* Other findings:

» Technical development
» Organisational development
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Brief presentation of the
project
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Background —

Analysis of Risk in Manned Underwater Operations

4. August 2005 Scandpower issued “Analysis of Risk in Manned
Underwater Operations” as the result of a common industry
project, based on data primarily from 1990 to 2003.

 Objective of resent project:
 Establish/recommend updated FAR value

* Identify and describe changes over the past decades and effect on the
level of safety

» Describe hazards and barriers in "barrier maps"

Rapert no. 27 207 307 /1
w4 2
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Methodology

 Desk top studies, workshops, interviews and external hearing;

* Collection of data:
« Exposure - manhours in saturation/water/compression
* Reported incidents, diving related injuries, work related illnesses, and fatalities

 Estimation of fatality risk

* Incident analysis

« Cause analysis

» Technical and organisational development

* Risk model
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Data sources

 Basis
* Publicly available accident/incident statistics (DSYS and UK HSE)
« Synergi-reports and activity reports (Equinor and contractors)
* Interviews
* Feedback from external hearing

* Focus:
 Petroleum related diving
* North Sea — Norwegian and UK sectors
« 2004 - 2019
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Deliverable
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* DNV Report no. 2021-0163, Rev. 0 issued 30.04.2021

 Downloadable from:
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https://www.dnv.com/
https://www.dnv.com/Publications/risk-assessment-of-manned-underwater-operations-200846
https://www.dnv.com/Publications/risk-assessment-of-manned-underwater-operations-200846

Presentation of results

)
Z
<



HAZID-log

9 “guide words”’:
Pressure

Breahting gas

Temperature

Loss of position
Contamination/chemical expo.
Fire/explosion

Incident on vessel/installation
Chronic health effects
Occupational accident d.diving
Acute illness

1 -5 hazardous
events for g.w.

1 -4 causes for each
hazardous event

Details in ch. 8 and
App. E in the report
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{Guide word Hazardous event Cause Preventive barrier Mitigating barrier Consequence
Barrier function Barrier element Barrier function Barrier element
[Frecsurs 11 |Uncontraled decamprestion rfr'd‘mt" woror mads to pressure  [Mamtain pressure contral * Analogue/dipital mancmwter as well as control Mitigate oes of pressure comrol * 11 valvws can be closed on all p inthe wekness
loss in diving bell/chamber panel dreirg ball/chambar
* intericck on the trunk anc medical/squpmaent ocks
ROV drags doer op Pegition-montorning of ROY * Trawing of ROV oparater
* Communication with diving susersitor
12  |Wrong decompretuon ‘Weang decomgreision trme {Mantain pressure control Precedurw dor dyng ‘Monrtor health and treatment * "Bend watch"
* Diving tabsles (integrated in control system) * Onecall doctey
* Umntation ta bottam bme * Troatment tasie
* Oiving free-days for suface supplied dives * Tramiment Chambes
* Utilize correction factor for taving surface-suppled ‘T e for
et draing
Blow-up, uncontrofed cpaands IMantain correct depth * Valews on dang suft {for surtace dised) M health and * "Band wateh"
movement of diver |with help * Procedures dyng tables * On-cal doctor
of crane, It bag| * Diving supenvisor montors depth of dier * Trastment (atie
* Umbiical managemant * Treatment chamber
* Routing/planning T n ber for
* ROY monitoring of dver and umblical diving
Mitigate ‘025 of pressure conirol * Proceayre 1o tresth cut durng upwards movement
* Training cn Sew-sp scenanios
Wreng op of [ contror * Procedures
* Traimng
13 | (L] P Toch wcror mads to p M. P contral * Analogue/dipital mancmwter as well as contral IMitigate ‘Ges of pretaure contral * it3 valows can be clossd on all penstrations in the Impury, yyperthermic
Increaze n diveg bel/chambar pane! diving bell/chambar Isausticn
Wrong opscing of vaives * Proceduras for opemung of vaives * Intericck on the trunk and meadical/equpment iocks
* Adgst Inveg dupth
ROV drags doer dowm {Mamtain correct depth * Umbdical manageeent | Mitigate ‘ces of pressure comtral * Adust to g depth
* Routing/planning
ROV drags duer o {Mantain correct depth * Umbidical managemant Mrtigate ‘cee of pressure somtrol
* Reuting/planning
ROV drags dver down Position-monkoring of ROY * Trawing of ROV ogarator | Mitigate ioss of pressure control * Adtt to lwing depth
* Commumication with diving supersicr
Euﬁ.‘an' (20 2,1 |t of brwatheg gas not to ﬁr-dhw gaz (qualty| outude of  [Mondors gas quaity * Anatyse breathing gm from supphar/vendar M, litw support R ! g vystam Inqury, death
standards predefined vwuesTimes Continous moreteving of breathing ges M Qud umm 10 dving bell
* A=alyse breathing gas from compressor * Standoy-drer
112 |Contameated Breathing pas Comp fwhwrw d £o |» s Guaity * Amalyte breathing gas fram vendar M Itfm auppat f * & braathing wystam
ime Sresthng gas * Continous monitonng of treathng gas M mm raturn to Sving bel
Exns antar: braathing ges syvtem * Amalyse braathing gw from compresanr * Standoy-dyer
1,3 [Contammated bresthung gas n |Welding FA% quaity [ Mantain e wpport functon * Emecpency breathing system
huistat * Quick return 1o dving kel
. sww
2.4 |Loss of breathing g» Loss of umblic IMantain Ide support function * Umbiical manageovant M, Iitw support fy cy breathing system
* Reuting/plenning ? Qw:i return to dving bell
* Standoy-drer
C lelure d o M Naz nmply * Procedures for valve cpwations Mantain e tuppart functien * Emmegunty hraathing system
imo treathing gas * Traming and competence * Quich return to Sving bel
Exhaust anters bresthog gas * Standoy-dver
yatemn
Techaica fatore of mae suppéy M 825 supply * Maimtenance Mantain lite support function * Emeegancy breathing system
* Redusdancy = gas supply * Quick return 1o dving bell
* Standyy-drer
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Barrier map

Maintain optimal conditions in chamber Prevent incident during bellrun Prevent incident to or on DSV

I

22 30 12

\ \ J

C 1.P Prevent Incident or condition with potential for harm/injury )

I
I

Incident or condition during diving
operation with potential for harm/injury

[
|

C 1.M Mitigate incident or condition with potential for harm/injury )

i ( h K R

Mitigate incident or condition in chamber Return diver safely to chamber Mitigate incident on DSV Monitor health and treatment Perform Hyperbaric evacuation

I 1 1 I I

(i i 1 19 10
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Barrier ma

Figure 8.4,
Page 31 in the report
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Recommended FAR value for petroleum-related diving
In Norway/North Sea

FAR = 7

« One fatality in the UK sector in 2011, and a total of 14.3 million hours in saturation in the period 2004 - 2019:

FAR = 1/14250343*108 = 7.0

Fatal accident rate (FAR) is defined as
the expected number of fatalities
per 100 million exposed hours.
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FAR Value — Experienced development over time

FAR
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Number of years included (exposure and fatalities) for calculation of FAR:

1year 2years =5 years 9 years 10 years 12 years =14 years 16 years =20 years
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Statistical uncertainty — prediction interval (95%)

No. of hrs. in

Time period saturation Fatalities
UKCS + NCS 2004 - 2019 14250343 0.4 7.0 33.3
UKCS + NCS 1990 - 2019 25190722 5.4 159 36.3
NCS 2004 - 2019 992343 - - 302
NCS 1990 - 2019 2259053 = - 133
UKCS + NCS 1990 - 2003* 10940579 7 27 71
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Technology development

* Dedicated PLCs — continuous monitoring and automation

« Improvements to the hotwater supply and the bail out system

 Improved lay out and sizes of the chambers and bells

* Development of medical equipment that can be used inside the chambers

 Improved systems for hyperbaric evacuation and development of both stationary and mobile
hyperbaric reception facilities
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Organisational development

* Permanent employment perceived to give better conditions for openness and reporting. Looser
contractual obligations between divers and diving contractors, and thus between divers and
operating companies, may make it undesirable for divers and diving companies to report events.
Thereby missing out on the opportunity for improvement and learning.

« Day rate contracts and reduced activity have reduced the perceived safety and sense of job
security for some divers.

* Reduced MUOQ activity makes efforts to ensure a continuous preservation of the knowledge and
competence important with regard to keeping safety risks under control. Relevant within the
operator, engineering and contractor organisations and may be key to improve the safety and
make it likely for future projects to consider diving as an option.
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WHEN TRUST MATTERS
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