When things go: Rerrply Wieng...*



AVhaterderWihen thiRgs appeair terge
ROABIY WIeRG...*



“When things ge hoerrbly Wrong...*

Presume to mean the loss of the vehicle under the ice.

This loss can take the form of

s Vehicle not shewing uprer checking Inias reguired

In this case .....



“When you think yeuve lest your Vehicle...”

o Make norassumptions

. Tlake nething for grantead









“When yeu think yeuve lest yoeur vehicle...

O Do/ not Under any: CICUMSTanGeSs: share Vour
CONCEMI WIthI the Insurance man

N Do make every: attempt to find it



“\When things ge hoerrbly Wreng...”

Loss can also be real

s Vehicle known to e on the botten (er Under the Ice) and
stopped

s Vehicle knewn to have sunk i water depths exceeding Its
it

I these cases; you will benefit from careful pre-planning



“Losing your vehicle in the arctic ...”

An event whichi s geing to happen

= AUVs have andwillfcentinue te e lost Infeopen Water: fior reasens that We: may,
not be: capable of contrelling

Design! flaws
Equipment malfunctions
Operations, Inf dangereus envirenments

Human error

s Conditions In the Arctic are net significantly: different than anywhere: else

Accepting the inevitablity ofif AUV lesses, steps must e taken prior to
deployment that

= minimize the eccurrence
= Minimize the impact on current and near term operations.



Preparing for the inevitable: ...

Minimize the prebability.

u Reliability engineering

n Design and build for the insurer

= Testing and training

u redundancy and backup

u Wihat is' permitied! in’ the vehicle and what Is not ....

u Ops — avoeid! the aweseme, riskier bthings to the end ete

Think about when to talk to the insurance man ...
Prepare for a salvage (sue and labor)

= search tools (helicopter, balloon etc)
s Portable holermaking eguipment
= reconnection (portable eperator console, telemetry, ROV)



Preparing for the inevitable: ...

Minimize the impact onl cUIient and near termmr operateons.

= Emergency lecation, recevery, restart equipment
= lnsurance
= Spare vehicle (on- ice)

Question — what te) do with the “het™ spare...



Breakout Topics

Sheuld there he minimun requirements (or an Arctic check-ofif: list)
10K UNdEr=Ice ops — Iif se, What are they, and how: do we estallish
them?

IS there new! technology: which couldhelp terprevent a loss — It so,
What Is I, and What’s' the risk ofi It et Working?

IS It BEtter to put the moeney inte reliability engineerneand
training, or Inte Insurance andf redundancy?

Insurance Iinl the form ol Meney. or a spare vehicle I1s a requirement
01 0NE0ING arctic ops. Are'we doingla geed eneughl jol in educating
our funding sponsers aboeut the risks 2 I net, what more could we do?



Breakout Topics

Sheuld there he minimun requirements (or an Arctic check-ofif: list)
oK Arctic eps — If'se, What are they, and how: de we establish them?.

Weather fierecasts; (Iif available) and impact en ops
Best availalle ice forecasts
Donit Ignore -search ouit local knowledge (weather, bojia)

ECOR - Best Practices decument
Safe searchi practices, (grad students; helow: decks)

Local HSE regulatiens, (arctic)



Breakout Topics

IS there new! technolegy: which could! help ter prevent a loss — It so,
What Isi I, and what’s the risk efi It net Working?

400 KHz radie detectors’ (low: risk)
fuzzy legic fault management oo fuzzy.

structured appreach aids In|fault recenstruction
New: Eault Management Systems - review: previeusly.

recorded data, preve new: algerithms, themn consider protyping in
the AUV



Breakout Topics

IS It better to put the meney. inte; reliability: engineerng and
traming,, oK Inte nsurance and redundancy?

Redundancy and reliability are part of the overall system
design

Redundancy: cani be complex

Diiificult teravoeld relianility engineering

can’t trust manufacturers data

AUV industry: should cellect its ewn and share i

AUV Industry: needs to manage! its supply’ chain

Insurance - panel still' out...

Are we deing a goodl enough jeb in educating eui fiunding SpPensers
about therisks 7 Ifi net, what more could we de?

Efforts have been made, but we need! to Improve
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