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Overview

e PLC based control system

 Wonderware SCADA GUI

e Distributed I/0O

e Fibre optic multiplexers

e Predominantly off the shelf equipment utilised

e Pressure tolerant PCB employed on ROV

e Ease of expansion

e Configurable for survey equipment

e Remote access available for diagnostics and updates
e Auto heading, depth, altitude and position as standard including mid water
e Ready for DEVECS S control system integration



Typical Control Station

Ergonomic control station
Touch screens employed
Low voltage power unit
High voltage power unit

Can be housed in 20 ft
container or stand alone

Control system can be
integrated into existing system

e External interface to survey /
third party equipment
available

Typical Control Console

STAE




Dvecs || SCADA Touch Screen

Home/Main Menu Page Screen is divided into three main functional areas
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i ; options and indications. This is shown on every

Flying Alarm System

Information Menu

[ l [ l [ [ Subsea ! [ surface l [ vehicle a
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Main screen area changes to show each
different page as indicated in the centre of the

| ) Qperations ) .
Eé_ top part of the screen (‘Menu’ shown on this

page)

Configuration Menu

S i Bottom part of the screen shows the last

oo W three ACTIVE fault indications. .Captpn.
. —— disappears when no longer active. This is

shown on every page

The Menu page is organised so that the most frequently used pages are at the top of the page under the ‘Operations Menu’. Pages relating to maintenance activities are lower down the page.

Selections available under the Configuration Menu may be restricted by password. Some selections may be unavailable due to the screen being accessed.


Presenter
Presentation Notes
Presentation Note: 

This presentation works from left to right and top to bottom on the Main Menu screen

The screens use a limited colour palette.  The amount of information shown on each page is restricted to 7 functional areas – the most important is shown in the middle of the screen so as not to overwhelm the viewer.  The layout of the menu is designed so that it falls into functional areas: the further down the screen that you move the deeper into the system you get.  Colour convention is Green for good or healthy; Red for bad or faulty; Yellow for information; Grey shows that the selection is unavailable.   





Flving Screen
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Typical pilot flying screen

Configured to give the pilot the essential
information when flying the ROV
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Presenter
Presentation Notes
Presentation Note: emphasise main functional areas  starting from the centre and working around the periphery of the screen

Main Flying screen


Comms Status
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Status information on devices the control system is
communicating with.


Presenter
Presentation Notes
Presentation note: Note the Menu bar at the bottom of the screen which has been selected via the windows key on the keyboard.

Screen shows Red – fault / Green healthy top down view.  Dotted areas show physical location of items; solid lines show functional connectivity.  No selections available from this page



Alarm Summary

m Pilot Control

Alarm Summary

@ (rzszo0_sser. 2015) (LR Alarm Summary shows the screen divided into five

areas: Time and date alarm latched; Latch string

< [ S comms N power W sintearitys |, | 7 |

allocation number; Description and comment; Priority

} _Opthions for navigating the Alarm, events and Log data
is shown

level; Acknowledged or Unacknowledged alarm status .


Presenter
Presentation Notes
Presentation Note: faults show in red as they are not acknowledged talk about green and yellow captions



ROV Status

(S Pilot Control

Vehicle Status

Tooling Motor JB+ VP Manip Motor e Tooling ROV Pod System Tooling ROV Motor
Reservolr Comp Comp Comp Temp i Qil Temp Temp Pressure Pressure Current
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Status screen showing bar graphs of system
parameter.

Launch mark indicator to allow user easily identify

parameter that have changed since launch



Presenter
Presentation Notes
ROV same type sensor readings are ganged together: these are not user configurable

Note that Trend data is available from this screen but only for the displayed sensor indication: there are no other interactive selections available from this page.

Levels will indicate yellow when  within parameters and will turn red when  out of limits


ROV Status
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Presenter
Presentation Notes
ROV same type sensor readings are ganged together: these are not user configurable

Note that Trend data is available from this screen but only for the displayed sensor indication: there are no other interactive selections available from this page.

Levels will indicate yellow when  within parameters and will turn red when  out of limits


- ROV Pilot Desk Checks
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o
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Main ROV Desk B E E ﬁﬁ

Desk check screens to ensure system is
operational on pre dive checks and aid with
diagnostic


Presenter
Presentation Notes
Presentation Note:  these are demands only and not out puts.  Remind students that they are analogue (thrusters) or digital demands (P&T)

Desk plate Joystick demands can be tested from this page.

Vertical Thruster shows stick fully forward in the vertical channel: no ‘port/stbd’ or ‘rotary’ stick demands



eck Checks
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Presenter
Presentation Notes
Presentation Note:  Point out use of graphics and colour again (appropriate use and limited to avoid confusion and maximise clarity);  cover the important areas of the display such as the animation of thruster blades

Deck Checks ROV screen with mindful use of combined graphics and alpha numeric characters

Screen currently has no user configurable areas  (UCA) 

There are no interactive areas on the centre part of the screen



ROV Main Interlocks

(SWD) Co-Pilot Control
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Interlocks
Mote: These interlocks disable motor supply

ROV Common Interlock Healthy .
POD Power On .

Check status at PDU

Motor Protection Relay Healthy .

Check status at PDU

Motor HY Supply LIM Healthy .

If reset fails, check the following:

e Pump O

B Psuan
Th
Check the reservoir circuit for leaks when the vehicle is recovered

Tooling Pump Qil Reservoir Lovw Level
B PsuUGn
Th sl

ROV Comms POD, HCU1, TCU1 & POD WD Healthy .

POD Power Healthy ‘

Motor Supply Breaker ‘

Override Control
Override Disabled Q

Override Disabled Q
Qverride Disabled Q

Interlock screens to aid with
diagnostics

Overrides are available to allow
critical operations to continue.

Overrides are only permitted at
supervisor level



Presenter
Presentation Notes
Presentation Note: Additional note about the use of colours with the silver and red menu tabs across the top of the screen which gives a high level health indication.  Hierarchy to the order which the tabs appear from most important on the left: any fault shown on the left tabs screens is likely to have a bigger impact to the wider system than those shown on the left of the screen menu tabs. Also note that the ‘OVERRIDE ENABLE’ will change the tab from red to silver when selected.


Subsea Power Status
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Cor )
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24VDC
Reg
PSU
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24VDC
UnReg
PSU
TCU Lamp Dimmer

Subsea power status

Subsea LIM information and reset

Supply load indication



Presenter
Presentation Notes
Subsea Power Status shows line diagram of power plus a mixture of health indications for PCB’s and power values where indicated.


Surface Power Status
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Presenter
Presentation Notes
NUMBER OF STARTS RESTRICTED TO X IN Y MINUTES. TBC

Surface Power Status shows line diagram of power plus a mixture of health indications for PCB’s and power values where indicated.  Colour is used to emphasise the power lines (green) and the protection/monitoring lines (grey).

POD run hours and number of starts can be reset here.  Summary count for Running Hours is held by the system and can be accessed via the appropriate Trend Display tag.

Motor run hours and number of starts can be reset here.  Summary count for Running Hours is held by the system and can be accessed via the appropriate 



Diagnostics

0 0 T .

Diagnostics

@ (e1z1z

30-SEP- 2015

Main diagnostic page

User can select which part of the control system
to diagnose


Presenter
Presentation Notes
Diagnostics screen accessed via the Information selection on the Home page 

Diagnostics screen with menu navigation areas shown as spanners.




Diagnostics Cabin

m S ilot Contral 112:18 SEP- JF R . . .
oo 5 A e Typical surface control diagnostics page

Running on Other Node

Click on the device to display specific data

TMS
POD

ed
or module fault




ROV Diagnostics

E E m\. ROV Diagnostics

o D D CCDEa

Typical subsea control diagnostics page

Click on the device to display specific data

Note: diagnostic page will change depending on
survey configuration



rends
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Trend Name: Thruster demand V Heading
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Up to 8 trend lines can be displayed at one time.

Both real time and archived data can be
displayed while operating




Alarm History

(SID) Pilot Control

Alarm History

larm_Latch_NUML
arm_Latch_NUI
Jarm_Latch_NUI

larm_Latc
arm_Latch_NUMZ2
arm_Latch_NUM

_Latch_NU!

arm
larm

Jai
arm
arm

lai

la
larm
arm
larm

la
arm
larm
n

Latch_NUI
Latch_NUI
Latch_NUMA43
Latch_NUM
Latch_NUM:
Latch_NUI
Latch NUM
Latch_NUI
Latch_NUI
Latch_NUMZ27
Latch_NUM?Z
Latch_NUM2
Latch_NUI
Lateh_NUI
Latch_NUM3
Latch_NUM43

Latch_NUMO30

Latch_NUI

SMD
SMD
D
D

2 Data Not Valid
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isplaying 1 to 48 of 48 records.

ed

Dedicated alarm manager

All alarms are saved and can be downloaded




Overall System Config

Overall System
Configuration

Control
Configuration

LARS
Configuration
ROV
Configuration
ROV Settings

ROV Devices

TMS
Configuration

TMS Settings

|

TMS Devices
|

Flight Trims

G

cC—— O

LARS Selection

Mot Installed =

TMS Selection

Top Hat TMS =

ROV Selection

Quasar |l B

System Configuration

The system can be configured for the following
items

e Type and amount of HCU’s

e Type of TCU

e Gyro selection

e Depth transducer selection

e Altitude transducer selection
* INS selection

e TMS type



ROV Config

Overall System HPU Configuration ROV HCU Configuration ROV Lamp Configuration
Configuration Core Vehicle
Motor Selection HCU1 Lamp Dimmer
— rven | ECE— [~ TR o~
Configuration Vehicle HCU 2

] [E Dual Pump SetInstalled [12Fincoen |-

‘ LARS HCU 3 -
Caonfiguration
e — 1

ROV
Configuration

Grabber Selection Pod Override

‘ ROV Settings Port
T

STED
CETT—
(_OVERRIDE
™S

Configuration

|

TMS Devices
\

Flight Trims

ROV power selection
HCU configuration
Lamp configuration

Graber configuration




I Overall System I

Configuration

I Core Vehicle I

I Control I

Configuration

I LARS I

Configuration

ROV
Configuration

I ROV Settings I
I ROV Devices I
TMS
Configuration
I TMS Settings I
I TMS Devices I
I Flight Trims I

Configurable
Vehicle

urveillance Config

Tooling Equipment

Survey Pod Configuration

Survey Port P30
Mone =
Survey Port P31

POD Sensor Port Configuration

Portg
TOGSNAY SMD Format =
Port 10

Mot Fitted
Port 11
Mot Fitted
Port 12
Mot Fitted
Port 13
Mot Fitted =

Primary Control Device
Gyro
TOGSMNAVY
Depth
TOGSKAY
Altitude
TOGSHAY
Velocity
TOGSMAY
GEO Reference

Sound Reference
Mot Fitted

ault

ey interface Null Field detected

Tooling Pack

[ Tooling Tray Fitted

Protocol Selection

Secondary Control Device

Gyro
Depth
Mot Fitted -1
Altitude
Velocity
Mot Fitted v
GEO Reference

Sound Reference

YWater Current

Water Current Device

From TOGSMAY hd

Drop down menus to select
devices

5 independent configurable
control ports

Selection of primary and
secondary control devices
(back up gyro)




Scaling and Supplies
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Controls

Activities performed in scaling and supplies

e Alarm enabling
e Calibrations of devices
* Archive of parameters

* Naming of parameters

Lamp
Dimmer 1




Scaling and Supplies
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Auto Positioning
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Current Speed & Position

ROV Heading

ROV Speed

to

ROV Bearing

Actual Position X

& [
Q=) e
b o

Actual Position Y

Step to Target - Start Details

Direction To Target

Step Distance

—_ - T

Velocity Setpoint

Step To Target - InProgress

Distance Travelled

Actual Position X

Actual Position Y

Step To Target - End Details

End Position X

End Pesition Y

SMD Standard Auto Positioning System

e Bottom lock station keeping if DVL or INS
fitted

*  Mid water station keeping positioning with
INS fitted

*  Manual fly and hold manoeuvres
*  Auto step “hands off” move commands
e Graphical display of station keeping
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