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Welcome!

The program will begin soon.

You will not hear audio until we begin.
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System Overview

Overall Philosophy

Uses existing rig monitoring
equipment as input for Influx
Detection

Interfaces with, and controls,
existing rig drilling equipment
Existing Rig Safety Systems
remain fully functional

Can be installed on both
Conventional and Cyber based
Drilling Systems

Efficient installation process
minimizing impact on operations

System Design
Small Footprint (PLC Cabinet and
HMI Screen)

Easy Interface with Existing
Drilling Controls Systems

Interface arrangements to stay in
place for future re-instatement

Dang:

’ HMI Screen

PLC Cabinet

——  System Installation

(no impact on Operations)

® Design / Fabrication 3-4 months
(driven by PLC supply)

® |nstallation / Commissioning 2
Persons for 2-4 days (limited
impact on operations, most can
be done off-line)

® Training 1/2-day (Driller, Tool
Pusher, AD as a minimum)

® Rig Survey 2 Persons for 2-3 days
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Future Inputs

* EKDS
* Real-time Downhole Data
* Real-time Mud Properties |
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Automated
Well Control System

Influx Detected

- PLC Cabinet ‘
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Product Assurance
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Design & High quality Components

International Electrical Standards
Manufacture

Safety Integrity Level 2
Elevated Mean Time between Failure

Simulator Testing

) Conventional Rig Field Trail

TeStmg MPD Integration Field Trial

Cyber Control System Integration Field Trial

System

* Independent Technology Qualification Process
* API 16D Conformance
* API 16H Compliance

System
Verification

* UK Patent Granted
System * US, EP, AU, CA Patent pending

Documentation  Technology Readiness Level (TRL) 8



Why Automated Well Control?
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Drillers’ loss of Level 1 Situational Awareness (loss of attention)
causes up to 67% of blowouts.

Loss of Well Control frequency is 6.04 wells/1000 for exploration
wells in US Gulf of Mexico.

71% of Well Control Incidents caused by Human Factors.

Loss of Well Control frequency is 1.50 wells/1000 for exploration
wells in a North Sea Standard operation.

\

Petroleum Safety
Authority Norway

The triggering causes of 54% of kicks could be mitigated or
prevented by EKDS and automated response.




Why Automated Well Control? =

Key C O n t ro I I_O O p S Situation recognition
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Team work
Management | Peer review —— =
e eal time process status
Contractors Supervision
Clients Corporate Real time situation data — well / mud / met-
awareness ocean

Perception

@ Emergency
Q System status
QQ \

Company Organisational
interface factors control
loop loop

Control panel |Engineering Systems
and display BOP / Riser
interface disconnect

Human factors
control loop

SMS interface Q .
agreements
Procedures >
Training

Source: Multi-National Audit “Human and Organisational Factors in Well Control” (North Sea Offshore Authorities Forum 2012-2013)



ABS and Dynamic Stability Control

Automated Braking Feature.

Allowing the driver to maintain more control over
the vehicle.

Maintains Stability, avoid hazards and improves
safety.

ABS is required on all new passenger cars sold in the
EU since 2004.




Reduction in Influx Volume ~—
L
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i Trigger Volume Reached ! i $ :
1 i () 1 1
i Typically 5 ?r?é?e%gy 0% flow . - Trigger Volume Reached :
1 Common value is 10-15 bbls : : Typically 5 bbls or +10% flow increase 1
- - i (pre-agreed) :
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. Driller Reaction ' ] 3 :
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: Verify indicators : : Space out !
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: Space out : : Shut down -
1
i i : Rotation & pumps -
| | ] 1
1
i Shut down i : i
: Rotation & pumps i : Activate BOP control -
I I
1 1 1 1
. 1
i Activate BOP control i Faster Recovery Time : g
1 1 0o 0
! 9 : Minimise wear and tear : i
I ! Minimises Pressures i :
: : - '
I 1 I :
: : l :
1 I . 1 1
\ _ ,' Additional Focus \— g
- A Reduce Human Error - o
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Operational Efficiency =

CONVENTIONAL WELL CONTROL Operational Improvement

Suspected Kick DEFINITIONS
Drilling . .
l Sstop Rotating LOSE SECTION | RGH Riser Gas Handling

; DKD Deepwater Kick Detection
Pick Up -
— (50-100 bbl KiCK) MPD Managed Pressure Drilling

PD Predictive Driller

/ Stop Pumps
Flow Check .

Drilling &
Tripping

Space
out Drilling
Kick Event / & Close
Stop Drilling Flow Ch.ed( BOP BOP Closed P
(2 min) (2-5 min) (1 min) 3 4 5 6

5-10 min Time to Recover After Kick, Days

Y
" Source: SPE 167990




Well Control Incidents Timeline

)
IV
d \‘Jrlternatlonal

" ~"

=

Webinars

160 m British Columbia, BC Oil and Gas Commission
= U.S. GoM, Bureau of Safety and Environmental Enforcement
140 m California, California Department of Conservation
m Alberta, Energy Resources Conservation board
120 UKCS, Health and Safety Executive
Texas, Texas Rail-Road Commission
100 u Global, International Association of Oil and Gas Producer (Issued Year)
Norwegian, Norske Olje & Gass (Issued Year)
80
60
Average = 51 incidents Per Year
40
20
0
1950 and 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000
Before

3,673 Incidents
Reviewed

An incident is classified as
minor influx to a very serious
blowout.

2005 2010 2015 2020




Comparative Human Factors Analysis

Traditional vs.

Automated
Well Control
/ comparison \
Human Error Hierarchical
Qualification Comparative Task Analysis

Human Factors

x Analysis /

Screening Human Error
PIFs Identification

-
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94%
Reduction in
Probability of
Human Error




Contributing Factors to an Influx

= Human Factors
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Organisational Issues

m Technology Failure
Organisational

Issues

33% Human

Factors
46%

Number of Well Control Incidents

Technology
Failure
21%

Bubbles Observed Controlled Influx Controlled Well Diverted Well Uncontrolled surface Uncontrolled
Release Release flow underground flow

79% of incidents fall into categories that are influenced by human behaviour. Over 10%
of these incidents escalate into uncontrolled events
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Total Cost of Risk- Well Control

Input Data:
COST INFORMATION
Spread Rate (Time dependent Costs) $k/day
Insurance Cost as percentage of Asset
Dr||||ng Insurance saving using Safe Influx
Average number of wells drilled/year
Cost
BLOWOUTS

FACTO RS Blowouts /1000 wells

Blowouts that lead to Damage /Total Loss
Total Loss: Rig Value $M
Non Total Loss: Repairable Damage $M

¥ -
@@S{E @f Rﬁg k Damage to Reputation: Total Loss $M
Damage to Reputation: Repairable Damage $M
M @(d]@” Reputational KICKS

& Repair Cost
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Kicks /well
COSt Days for Kick Recovery per incident
H U MAN Kick Recovery Time:Safe Influx vs Manual

E‘ Cost ENVIRONMENTAL SPILLS
] Chance of Medium Spill per Blowout
g ) Chance of Major Spill per Blowout
S 8 Cost to clean up Spill $M
x O

LOSS OF LIFE

Chance of loss of life per blowout
Cost of life lost $M

HUMAN FACTORS
Human Factors reduction %
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Reduction in Risk =

Webinars

C reommmas Key points

$60,000 + Deepwater Semi US GOM

Cost of Risk often not

$50,000 - articulated in well AFE

$40,000 -

$30,000 A

Potential for up to 50%
Risk Cost Savings per well
with  Automated  Well
Control

$20,000 -

$10,000 -

Blowout Risk

$0 -

Kick Recovery Risk
Insurance Savings

TCoR Model could include

» Reduced Insurance Exposure
* Reduced Risk/Cost of Blowout NPV of deferred / lost

* Reduced Kick Recovery Time production
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TCOR — Well Control Events — Per Well

DID RIG'S WELL
YR CONTROL EQUIP
OPERATE?

HAS AUTOMATED SECONDARY
WELL CONTROL BEEN
ACTIVATED?

WITH HAS PRIMARY
AUTOMATED BARRIER FAILED?

WELL CONTROL (i.e., Influx/Kick)
DRILL AHEAD AS PLANNED

HAS MANUAL SECONDARY DID RIG'S WELL

WELL CONTROL BEEN AND CONTROL EQUIP
ACTIVATED?

OPERATE?

HAS PRIMARY

§¥§EﬁgL BARRIER FAILED?
(i.e., Influx/Kick)

-
%gé& DRILL AHEAD AS PLANNED
G \3

—

Webinars

RIG CREW TO DEAL
WITH SMALLER &
DISCRETE SHUT-IN
INFLUX

SECONDARY BARRIER
HAS FAILED
(i.e., Blowout Scenario)

RIG CREW TO DEAL
WITH SHUT-IN INFLUX

SECONDARY BARRIER
HAS FAILED
(i.e., Blowout Scenario)



Optimize Well Design

= .
20” @2260

16" @6152’

E 13-5/8" @9890’

9-7/8" @16383’
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8-1/2" OH to 20239’

$2,000,000.00

$1,800,000.00

$1,600,000.00

$1,400,000.00

$1,200,000.00

$1,000,000.00

$800,000.00

$600,000.00

$400,000.00

$200,000.00

$0.00

20"

16" 13-5/8" 9-7/8"  Total Cost 20" 13-5/8" 9-7/8"

* Reduced Volume

» Consistent & Repeatable

* Reduced Well Pressures

* Reduced Surface Pressure
* Reduction in Kick Tolerance

Total Cost

A~
—
Webinars

. 30" @1105’
20" @3500°

9-7/8" @16383’

8-1/2" OH to 20239’

E 13-5/8" @7600°



How to reduce risk with Automated Well Control‘?a

Webinars

Reduction in probability of human error.
Robust decision-making, efficiency and safety

Reduced influx volumes.
Reduced Total Cost of Risk for well control.
Reduced well construction cost.




The Journey Ahead

Drilling

Rig Floor

Hazard Preventative
Automation

- Automated
Mitigation Maintenance Rig

Emergency
Procedures

Automated
Management

Operations

Casing, Cement,
Completions,
Enhanced Interventiqns,

Inflow Testing,

Well Control Coiled Tubing, Wireline,

Fracking

Early Kick
Detection

Drilling
Ahead

Open Hole
Package

Supercharged Shut-In
Ballooning
Auto-Kill
Swab/Surge

PVT, ROP, SPM, SPP,
WOB, Gas Mud Rheology

Connections
Tripping




Environmental Gains towards Net Zero
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Large reduction in
blowouts and
environmental spills

NET ZERO

Reduction in carbon
footprint and
greenhouse gas -
faster recovery from
(smaller) kicks

Potential for more
efficient well designs
and smaller carbon
footprint, up to 20%
less




Summary

Reduction in probability of human error by 94%
Robust decision-making, efficiency and safety

Reduced spills
Reduced carbon footprint

Reduced influx volumes
Reduced Total Cost of Risk for well control by 50%
Reduced well construction costs by 20%
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Q&A

Safe Influx Automated Well Control

Protection against blowouts
Risk and cost reduction
Peace of mind

www.safeinflux.com

Webinars

Bryan Atchison, Managing
Director
T. +44 (0) 7912 242421

bryan.atchison@safeinflux.com



http://www.safeinflux.com/
mailto:bryan.Atchison@safeinflux.com
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Mud Pumps
off

Top Drive Off

Monitor Flow

LE:

Shut-In Delay

1%t Check
A>A1?

F

2" Check
A>A1?

Raise
Drawworks to
space out

3" Check

No flow delay B>B12

No

No Action




Drillers HMI

Draw Works
Space Out Height

Current Flow Gain (%) Current Height (ft)

High Gain Setpoint (%) +7.0 Upper Setpoint (ft)

u Drilling Flow (bbl/min) ~ +59.7 Middle Setpoint (ft)

Current Flow (bbl/min) 4211 Lower Setpoint (ft)

Auto Well Co ] Shut-In Sequence

ON OFF
Influx Detected
Influx
Detected Draw Works At Height

Auto Well Control Equipment Stopped

Control
Activated BOP - Awaiting Action

MAINTENANCE Configuration

Equipment Selected
for Auto Shut-in Control

Annular Preventer Open
Upper Pipe Ram
Middle Pipe Ram

Lower Pipe Ram

Mud Pump 2
Mud Pump 3

Mud Pump 4




