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2. Advantages and Reliability
3. Subsea Marinisation of Technology

- Challenges
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Introduction

« Subsea oil and water separation is becoming more and more relevant as
the major oil operators put an emphasis on process efficiency, and the
associated cost savings, and environmental impact

« Subsea separation allows for a more economical
operation as the produced water can be separated
and re-injected below the surface without having
to come topside, reducing costs and increasing efficiency

« [t remains critical to monitor the subsea
produced water stream both from an
environmental, and process performance
point of view
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JM Canty’s Vision Based Technique

JM Canty’s vision based
technique combines the latest
CCD Ethernet camera
technology, Canty’s trademark : | ®
fused glass and lighting | W29 |
technology, and Cantyvision & .}
Client software to provide real i - |
time measurement of oil in water | T - 78 |

Various topside systems

depending on application retrieve .=
live images from the process

- Tru-Flow
- Inflow
- Particle Probe
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Vision Based Particle Analysis Basic Principle

JM Canty’s vision based technique works on the basic principle of
presenting the produced water stream between a high intensity light
source, and microscopic camera

The captured images are then sent to Cantyvision Client Software for
analysis, where they are measured under a number of different
parameters (particulate measured by major axis, minor axis, area,
perimeter, circularity, aspect ratio....)

The same principle is applied across all of the systems, so what works on
our lab system, will work on any of the other systems
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Tru-Flow Portable / Lab System

DIFFUSED HIGH INTENSITY
COLLIMATED BACKLIGHTING

- Lighting

HIGH MAGNIFICATION OPTICS COMBINED
WITH AN ETHERNET IMAGING SYSTEM,
PROVIDE SUPERIOR RESULTS

- Camera

- Flow Gap

PATENTED GAP CONTROL IS ACCOMPLISHED BY USING
PRECISE VARIABLE THICKNESS GASKETS PROVIDING

A UNIFORM THIN CURTAIN OF PRODUCT TO THE OPTICS
AND BACK LIGHTING
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Tru-Flow Portable / Lab System
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The Inflow (pipelines up to 10”)
- Lighting

- Camera

0TO 1" ADJUSTABLE GAP —————={ =

AMERA SYSTEM

- Flow Gap

1" NPT CONDUIT
PORT

2%

LIGHT SYSTE

CAMERA INSERTION

ADJUSTABLE INSERTIO!
LIGHT PIPE

END VIEW
SCALE3/4

JM Canty, Inc. - Buffalo, New York - Phone: (716) 625-4227 | JM Canty, Ltd. - Dublin, Ireland - Phone: +353 (1) 882-9621



VISION WITHOUT LIMITS

-

www.jmcanty.com

Particle Probe (pipelines above 107)

- Lighting HIGH INTENSITY LIGHT SOURCE

- Camera

- Flow Gap

HIGH RESOLUTION IMAGING SYSTEM
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Image Analysis with Canty Vision Client

« Utilizing the latest s
Gigabit Ethernet
camera technology
available, users can
see particles all the
way down to 1 micron.

oM NEOR

ogoonoogd ooog o

 The images retrieved
from each of the 3
particles sizing
systems are analysed
In real time by
Cantyvision Client
Software
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Oil in Water Detection using Canty Vision Client

« Each individual

particle within the ;
Image Is digitally T J
mapped and i e ]

analyzed. © A

« Visual verification of
particles truly sets
Canty apart from all
other systems
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* There is no guessing ~
with a Canty Particle . ik A
Sizing System A '

 Particle filters enable
the software to 3

distinguish between O
oil, air and other 0 o
. ] .
contaminants that — 4 '
may be present - r
] |
] e -y .
L]
Tool Name |TT}'I33 .-_,_ o
] | e [P e
El as Psize 704100 frames, 8 particles
O
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The system is visually
calibrated and
programmed to correlate
each pixel into a real
world measurement
value

. A known size reference
or a simple reticule,
such as the one shown
here, will be correlated
providing an accurate
scale for particle size S
analysis.
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System Setup / Calibration — Particle Concentration

. Run a sample of known concentration through the unit
. Scan the sample through the unit using the Cantyvision software

. Calibrate the output PPM value using the total volume percent value,
and the known PPM value in the Cantyvision software.

{_ Main Flow

PPM Calibration HE

Valve [ Yolurne Percernt FPM -

Calibration Flow PPM Calibration Dl 3 J
5.2 25
10.15 50
151/ 75
20,5100
255125

Sensor
I
— ] Valve
ﬂ\‘ nl 51 10.2 153 204 255
“Wolume Percent J
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Puts information and == o e e 5
configuration in an
easy to read format :

fore ease of operator |°:

Trend Plot

control AL
™ eData |

Graphical outputs of =
particle size =
distribution and
concentration
Configurable
calculation for client .z | |

[ otart T B 4 Customize Your Sett 3} inbox - Microsoft Out, J Further quote for O () CantyvscnGient | ® parsce sae araiyss .. | CIPRO TN o B9 o P, T e

specific products
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Output Options

OPC - Open Connectivity for Process Control

Canty provides both an OPC client and server to connect
CANTYVISIONCLIENT™ Software to our customers’ digital control systems.
This comes standard with CANTYVISIONCLIENT ™!

4-20mA Output - Ethernet Output Module

Canty also offers an Ethernet 4-20mA current loop
CANTYVISIONCLIENT™ across a network, and convert it
to a 4-20mA current loop signal. This is a separate DIN rail
mounted module that can be purchased as an accessory.
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Advantages & Reliability
. Lighting
. Fused glass
. Atex and FM approved explosionproof (no purge)
. Inline (no sample line)
. Remote software support

. Output to Control 4-20ma and OPC
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HOUR BAKE-ON TEST

« Lighting is critical for any vision based
system

« Canty have being doing process lighting for
well over 30 years — part of our core
business

J.M. CANTY, INC.
IFFALO, NEW YORK |

* Would not be so confident in our vision
based technique without our lighting
expertise

« Cold lighting — No temperature differential

* No synchronisation issues with camera
shutter speed
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Canty’s Fused Glass Technology

Fusion of glass to metal — one piece construction
Critical to our vision based technique
Pressures to 10,000 PSI, Temp -450 to 800°F
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FUSED GLASS = NO RECESS

Importance of fused glass technology CANTY FUSED GLASS

« Hermetically sealed one piece
construction means no recesses or "
gaps where product can adhere to
and start to build up

COMPETITION PLATE GLASS

« Self cleaning unit

BUILD UP OVER TIME

PLATE GLASS WITH BUILD UP
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Relevant Topside Field Experience
. Conoco Phillips
. Shell
. Original Red Eye Water Cut (fused glass hardware)
. Syncrude
. Exxon/Mobile
. BP
. Petro Canada
. Dow/DuPont/BASF/Borealis/National Starch ...(Polymers)
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Challenges of Sub Sea Marinisation of Technology

- Remote Connectivity of Instrument to Process Line
- Component Lifetime (maintenance)

- Electrical Design

- Data Handling

- Testing & Verification
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Challenges of Sub Sea Marinisation of Technology

Remote Connectivity of Instrument to Process Line:

Installation and maintenance via remote operated submersible vehicle
will require design of a clamping system that can easily be operated by a
submersible

A simple shape enclosure will be required for the camera, and possibly a
newly designed pipe fitting for process connection

System will need to be environmentally sound during instrument insertion and
removal
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Challenges of Sub Sea Marinisation of Technology

Remote Connectivity of Instrument to Process Line to be based on particle
probe design

PARTICLE PROBE SHOWN AT INSTALLATION SIDE VIEW OF PIPE WITH PARTICLE PROBE INSERTED
AND ENGAGED AT LINE

\ LIGHTING PRESENTED TO HIGH
RESOLUTION IMAGING SYSTEM

DETAIL D

FLUID REMOVED FOR CLARITY
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Sub Sea Marinisation of Technology

The ability to detect oil in water and solids is key for subsea operation
to avoid reinjection well plugging .

All housings are duplex Stainless steel and provided with quick
connects compatible with Submersible operations.

Ethernet signal returns to the surface . OPC signal for subsea control of
all readings.

Signal provides OIW ,WIO ,solids (sand) concentration and patrticle
distribution to detect upsets and optimize control
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Sub Sea Marinisation of Technology

Component Lifetime:

Light Source  Dual Light sources and liquid cooled lighting has
Increased life to 1 year

Pressure Fused glass technology allows for pressure ratings up to
Boundary 10,000 PSI (690 BAR)

Installed in several demanding topside applications
without any recorded failure

CCD Camera Operates for a number of years
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Challenges of Sub Sea Marinisation of Technology

Electrical Design: ROV actuated wet-mateable connectors

Data Handling: Compression of data will likely be needed if
speed is to be maintained in the monitoring and
control of the process facility
Canty systems currently send data from the
Instrument via Ethernet protocol. Optimization of
the application needs along with data
transmission allowances will need to be done

Testing & Verification: Method has been verified topside
Qualification to 1SO13628-6
(pressure, temp, shock, vibration...)
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Other Relevant Vision Based Applications

Oil / Water Separator Vessels: Interface Monitoring

Vision based system with unique lighting system can detect the interface
between organic & aqueous layer, as well as rag layer detection based
on the varying colour
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Other Relevant Vision Based Applications

Oil / Water Cyclone Separator: Vortex Monitoring
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Supplementary Information

Additional information intended for those who want more
Information on a particular part of an application or the vision system.

Particle Sizing Software -- Document P/N: TA8356-1 Rev. 2

. Particle Sizing Set-up -- Document P/N: TA7564-1 Rev.2

. CantyVision Client Software -- Document P/N: TA10592-1

. Ethernet Output Module -- Document P/N: TA9688-1

. OPC - Open Connectivity for Process Control -- TA10560-1
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This concludes the Presentation!

Thanks for choosing CANTY!

For Further Information on this
product please visit
WWW.|mcanty.com.
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