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SeaRose FPSO

* The SeaRose is owned and operated by Husky

Oil Operation Limited.

* Floating Production Storage and Offloading
Vessel (FPSO) that was purpose built to
extract hydrocarbons , process separation,

and export oil via shuttle tankers.

* It is a double hulled ice strengthened D class
tanker 271.5 mlong, 46.0 m wide and 95,887

gross tonnes.

* Cargo Capacity of 930,000 Barrels.

* FPSO is on a quick disconnect releasable
buoy within the turret that allows the

SeaRose to move off station if required.




SeaRose Location

Newfoundland and Labrador Oil and Gas

53"300"W 53"00"w 52"30'0"W 52°00"W 51°30'0"W 5100w 50"300"W 50°0'0"W 49°30'0"W 49°0'0"W 48°30'0"W 48°0'0"'wW 47°30'0"W
A ) . A i A . ) . .
& GBS (Gravity Based Structure) | 48°300°N
A8"30'0"N~
h FPSO (Floating Preduction Storage & Officading vessel)
200 Nautical Mée Limit
48°0'0"N 0 80 kb
Kiometres
Apeil, 2048

——

47°300"N A7°300°N
-~
375 km
47°0'0"N aiiie
. & White Rose
Hibernia
46°30'0"N a Hebron -46"30'0°N
Terra Nova
46"0'0"N -46"0'0"N
53°30'0"wW 53°00"wW 52°30'0"wW 52°00"wW 51°30'0"W s100'w 50°30'0"W 50°0'0"wW 49°30'0"W 49°00'W 48°300"W 48°0'0"W 47°30'0"W

CNLOPB




Harsh Environment




Ice Management

Detection Via:

* Satellite

* Synergistic Flights

* Support Vessel Observations

Provincial Airlines (PAL) provides information including:
* |ce Forecasts

* Sea Ice & Iceberg Drift Models

* Trained Ice Observers

Husky uses this information to actively manage threats via:
* Towing
* Water Canon

* Prop Washing
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Emergency Response for Ice Threats

THREATENING ICE
(Forecasted Track)

Husky’s Ice Management Plan Q
« )

ZONE 3
Ice Monitoring

(IMP) has three geographicalice o <
zones created around the \
SeaRose to dictate actions to be
taken to ensure the safety of

personnel, equipment and the

- -
N . e e

T e e

environment.

Zone 1
* Disconnect FPSO “
e « Estimated TTIME = 0.416 hours o

* Radius s ((TTIME * Ds) + %XNM] .~

* Zone 3 — Monitor ice

* Zone 2 — Prepare facility for

-

~
-~
-~
.~ -
-------

safe disconnect

Mid - Zone 2
e Shutdown CDC
* Estimated TTIME = 4.58 hours

e Zone 1 — Execute disconnect - sadius= (rmme * os)+ xnm)

Outer Edge of Zone 2

* Shutdown NDC, SDC, SWRX & NADC
o Estimated TTIME = 13.17 hours

e Radius = [(TTIME * Ds) + % NM)

sequence
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FPSO Ice Response Procedures

Track Threat Action
Monitor lce

A The ice has a 1. The ice will be closely monitored.
fo_repasted drift CPA | 2 |Jce management procedures may be employed at
within Zone 3 but the discretion of the ice management team.
outside Zone 2.

Production Shutdown

B The ice has a Threatening lce reaches edge of Zone 2:
forecasted drift CPA | 1. |nitiate suspension of operations in the Northern,
within Zone 2 but Southern, SWRX and North Amethyst Drill Centers.
%&2?&“?3 for 2. Suspension of operations in the Central Drill Center
Center [Mid-Zone 2] will be at the discretion of the offshore ice

management team.

C The ice has a Threatening lce reaches edge of Zone 2:
forecasted drift CPA | 1. |nitiate suspension of operations in all Drill Centers.
within Mid-Zone 2 . N . .
but outside Zone A 2. Decision to initiate the disconnect sequence will be

_— at the discretion of the offshore ice management
team.
Disconnect Sequence
D The ice has a Threatening lce reaches edge of Zone 2:

forecasted drift CPA
within Zone 1 but
outside the
Exclusion Area (1/4
MNm)

1. Initiate suspension of operations in all Drill Centers
Threatening lce reaches edge of Zone 1:

1. Initiate disconnect sequence and continue until the
QCDC Valves are closed (Step 4).

2. Closely monitor the ice threat situation.

3. If conditions improve such that the threat is alleviated (ice
management, weather), further disconnect operations will
cease.

4. If conditions worsen complete the disconnect

sequence and sail the FPSO clear of the threat.

The ice has a
forecasted drift CPA
within the Zone 1
Exclusion Area (1/4
MNm)

Threatening lce reaches edge of Zone 2:
1. Initiate suspension of operations in all Drill Centers.

Threatening Ilce reaches edge of Zone 1:

1. Initiate disconnect sequence and continue until the
riser buoy is released.

2. Sail the FPSO clear of the threat
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Critical Events Leading Up To Incident

* March 25 - Significant weather system
forecasted for White Rose Field.

* March 26 - The ice flight detected a total

of 68 icebergs to the north of the facilitie: |

which would be pushed toward the field
by Tuesday March 28.

* March 27 - Husky Stood up Non-
Standard Operation (NSO) team. SeaRose
shut in wells, except CP 1 & 6, in
preparation for possible disconnect.
Additional support vessels for ice

management duties were freed up.

» March 28 - the M/V Maersk Dispatcher
was tasked to sail north to find and

monitor an iceberg named berg 011.
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Iceberg 2017-011 Drift Track March 28
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Husky’s Incident Timeline March 29
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1:45 AM- SeaRose Officer of the Watch notes change in Berg 011
heading towards SeaRose with a Closest Point of Approach (CPA) of O.
Request to Dispatcher to take Berg 011 under tow. Dispatcher unable
to tow due to sea/weather/visibility conditions.

2:30 AM- SeaRose contacts onshore informing them Berg 011 was
tracking toward SeaRose with a CPA of 0.

3:00 AM- Conditions improve enough for Dispatcher to attempt a tow.
3:13 AM- Onshore Emergency Response Team activated to support
SeaRose. Berg 011 approximately 2.4 NM away.

3:40 AM- Dispatcher 2 NM downwind of Berg 011 preparing tow.
Atlantic Hawk standing by.

4:24 AM- General Platform Alarm (GPA) sounds on SeaRose

4:32 AM- Disconnect Sequence paused at Step 5. C-NLOPB contacted.
4:50 -5:00 AM- berg 011 entered Zone 1 (0.5 NM from SeaRose) with a
CPA within 724 NM Exclusion Area. No tow established.

5:14 AM- Berg 011 Enters 74 NM Ice Exclusion Area. Dispatcher applies
tension to tow rope.

5:20 AM- Tow rope slipped off of Berg 011.

5:51 AM- Berg 011 passes by SeaRose without collision (within 50-100
m stbd side).




Regulatory Actions

* The C-NLOPB issued an Incident Bulletin on March 30, 2017 followed by a Notice of
Non-Compliance and an Order to Comply, issued by the CSO to Husky on April 7, 2017.

* Husky launched an internal investigation into the incident, in accordance with
C-NLOPB Incident Reporting Guidelines and submitted a report to C-NLOPB on April
27, 2017.

* After the review C-NLOPB decided to conduct an enquiry into the incident. The
enquiry commenced on May 9, 2017.

* C-NLOPB Enquiry Team conducted interviews with key Husky personnel, executed a
search warrant for Husky Offices, and assembled all information in a report to the
C-NLOPB.

* C-NLOPB Enquiry Team submitted a Preliminary report on January 17, 2018.

* The C-NLOPB suspended Husky’s SeaRose FPSO Operations on the same date.
Operations were suspended until confidence in Husky’s ability to respond to the

incident was restored.
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Three Findings of Enquiry Team Report

* Husky did not follow its IMP, which identifies actions to be taken when
icebergs are present in or near the White Rose Field. Of particular note was
their failure to follow section 5 of the IMP, which specifies actions to be taken
when an iceberg is encroaching on the SeaRose, including when disconnection
is required.

* Husky senior management did not ensure that Husky’s IMP was followed, as
evidenced by their failure to support the Offshore Installation Manager’s
(OIM) desired course of action to disconnect when Berg 011 entered Zone 1
with a CPA that intersected the Y4 NM Ice Exclusion Area.

*  The OIM did not disconnect in accordance with the IMP when Berg 011
reached the edge of Zone 1 with a forecasted drift CPA that intersects the %

NM Ice Exclusion Area.
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Husky’s Response to Shutdown

Husky immediately complied with the Suspension Notice and completed a controlled
shutdown of the SeaRose FPSO.

The Suspension Notice was provided to senior management; shared with the
Workplace Committee of the SeaRose FPSO; and posted on the SeaRose FPSO.

Husky took appropriate actions to address the C-NLOPB’s investigation findings by
making changes to their IMP, Disconnect Procedures and Emergency Response Plan.

Husky implemented changes to their organizational reporting structure and senior
leadership team.

Husky held town halls with offshore and onshore employees during which senior
executives acknowledged that they should have responded differently to the
incident.

Husky completed an emergency drill of the same scenario but with their revised plans
and procedures. CNLOPB observed the drill.
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Lessons Learned




QUESTIONS?
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