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DWM - Automation & Data Acquisition

e [ntroduction

— Data Acquisition
e Variables
e Real Time Monitor
e Automated Daily Report
e Analysis

— Automation
e Control Systems
e Benefits

— Equipment
e Currently Available
e Under Development
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Presentation Notes�
Not Solids control automation 

DWM data acquisition and Solids Control �
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DWM - Data Acquisition

e Variables

— What Can We Record
e Waste Volumes
e Density
e Composition
— Qil / Water / Solids
e Pressures (DCI)
e Batch Size
e Dirilling Parameters

e Real Time Monitoring

— Remote Monitoring
e Wireless Ethernet
e |nternet

e Automated Daily reports
— Automatically generated
— Duty of Care Reports
e Chain of Custody

e Where the waste came from
e Where it was disposed
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Waste Volumes 

Solids Discharged

Oil Discharged

Slurries
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DWM - Data Acquisition

e Benefits / Advantages
— Analysis
e Generates REAL numbers

e Compare Historical Data
— Hole Washout
— Hole Cleaning
— Volumes Waste Generated

e Cost of Treatment / Disposal
— Compare treatment / disposal options

— Planning
e Precise Planning
e Managing Logistics
e Equipment Requirements

— No. boxes required
— Volume cement
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Cost of Treatment / Disposal 

Thermal vs DCI



Decision Making process

	Change the feed rate to equipment based on moisture content of cuttings / slurry derived from density 

	especially friction based thermal treatments�
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DWM - Automation

e Automation

— PLC Controller Coupled with PC based HMI Interface
e Remote Desktop PC
e Wireless Laptop (Exp)
e Ex-proof Touch Screen Interface

e Benefits
— Improved Efficiency
— Improved Reporting
— Improved Planning
— Reduced head count

e Training..............
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Rig moving to more automated processes



Automation came from data acquisition 

	next step 

	need input from data acquisition to automate



Developed to simplify the operation of equipment with pneumatic conveyance systems 

Great benefit to our thermal desorption process plants 



Training……

	a problem with personnel 

	90% are mechanically minded and not electronically minded

	a reluctance to move over from one to another move across 	fields

	retraining (recent training)�


DWM - Data Acquisition & Automation Equipment

e Processes

— Present
e DCI Data Acquisition
e CBP 800 Data Acquisition & Automation
e Thermal Desorption Process Plant Automation

— Under Development
DCI Full Automation
Automated Tank Cleaning
Bulk transfer / Storage Automation
— RFID Inventory Tagging
Completed Automated Solids Control & DWM System
— Shakers
— Desander & Desilter
— Centrifuge
- DWM
» Bulk Transfer & Transportation
» DCI
» De-watering / Flocculation
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DWM — Drill Cuttings Injection Data Acquisition

r

e Drilling Cutting Injection Data Acquisition

— Measure the following variables:
e Injection pressure of slurry from Triplex pump - 0 to 4000psi (0-300bar)
e Flow rate of slurry from Triplex pump - 0 to 6 BPM (0-60 cum/hour)
e Density of Slurry - 0 to 1.7sg (0 to 15lb/USGallon, 1800kg/cum)
e Viscosity of slurry - 0 to 40 CP (0 to 100 Marsh/Sec’s)
e Temperature of slurry - 0 to 60°C
e Annular Pressure A - 0 to 4000psi (0-300bar)
e Annular Pressure B - 0 to 4000psi (0-300bar)
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DWM - DCI Data Acquisition

e Instruments

e Data Recorder

e Pressure Sensor

e Temperature transmitter
e Mass Flow Meter
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Able to view the data via intranet (wirelessly)
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DWM - Automated Dense Phase Cuttings Conveyance

e Cuttings Blowing Pump (CBP 800)

— Continuous Dense Phase Cuttings Conveyor
e Slurries, Sludge's & Solids

— Bulk transfer

e Bulk storage tanks / containers
— Boat / barge
— Ontherig

— Capacity >30 m3/hr
e Vertical Discharge 50m (150ft)
e Horizontal Discharge >185m (550ft)
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Developed from a study funded by Statoil in pneumatic dense phase conveyance piping systems

The study need the data collected to analysis the results and pick the best piping system 

The process lead to the full automation of the CBP 800 from 

	puenmatically time valves on the first prototypes 

	PLC control on the second (timer function)

	Full auto feed back and wireless HMI communication �
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DWM - Automated Cuttings Dense Phase Conveyance

CBP 800 System Components

1 - 8" Inlet valve

2 — Transfer Tanks

3 - 4" Discharge Valve
4 — Air Inlet

V YV V V

Cuttings Blowing Pump 800

@ KMC Oiltools
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Basic Components
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DWM - Automated Cuttings Dense Phase Conveyance

Tank # 1 — Fill Mode Tank #1 — Fills Tank # 1 — Full
Tank # 2 — Empty Mode Tank # 2 — Empties Tank # 2 - Empty
Tank # 1 — Empty Mode Tank # 1 — Empties Tank # 1 — Empty

Tank # 2 — Fill Mode Tank # 2 — Fills Tank # 2 — Full
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DWM - Automated Cuttings Dense Phase Conveyance

' « B
& >, » -
- |
e L)
a, =

CBP 800 Automation

e Programmable Logic controller

— Manually

— Timer

— Auto Feedback
e Load cells
e Level Switch
e Pressure
e Time

— Data Acquisition
e Volume
e Weight
e No Slugs

e HMI
— Touch screen PC Control
— Wireless Laptop Control

DWM — Data Acquisition & Automation 2007
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Manual 

Timer

Auto feed back 

1 – Level switch indicates the level in the tank 

	adjustable through time

2 – Weight of material is weight before discharge mode

	(tare weight = before discharge mode – after discharge mode)

3 – Discharge mode

4 – Pressure is monitored to determine (predetermined on line length / size)

	when line is empty (to fill mode)

	or blocked

	preset levels

5- After certain pressure is reach it will go to fill mode

6 – override functions	

	If level switch doesn’t clear 

	Max weight (preset)

	Max Time (preset)

	Alarms tell operator

	Full manual override�


DWM - Automated Cuttings Dense Phase Conveyance
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DWM - Automated Cuttings Dense Phase Conveyance

e CBP 800 Transport & Containment System
— Feed Conveyor
—  Cuttings Surge Tank (On rig)
— CBP 800

— 900 cfm Compressor
e Air Storage Tank

— Bulk Tanks / Cuttings Boxes
e  Currently 9 units in Operation

— Norway

- UK

— Thermal Desorption Plant
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DWM — Bulk Storage & Transfer

e Bulk Storage / Transportation
— 18 DNV Bulk Storage Containers
e Capacity 18mt (System Capacity 325mt)
— Non Pressurised
— Secured with 1SO Locks
— No Moving Parts
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Capacity 25 mt (fill only to 18mt)

Only moving parts the valve manifold
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DWM — Bulk Storage & Transfer
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DWM — Bulk Storage & Transfer

e Bulk System Full Automation

— PLC Controlled System
e CBP 800

e Automatic Tank Selection
— Selects Tank
— Records Volume Pump
— Close Tank Once Full
e Radio Frequency Identification (RFID)
— Tags each tanks

» Date
» Rig & Well
» Section Drilled
» Volume
[ — .
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Wireless communication from PC based HMI on rig to PLC on boat

	select tank 

	fill tank 

	selects another tank 

	records volume per tank, total volume in all tanks

	Manual override on the boat

PLC sends signal to handheld communicator which uploads data to the RFID tag on each tank 

�
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DWM — Automated Tank Cleaning

e Automated Tank Cleaning
— Permanent
— Portable
— Touch screen HMI Controller

— Reduce Tank Cleaning Time
e 30 min — WBM
e 1-2hrs — OBM

— Reduce Tank Entry / Confined Space
— Reduce Waste Generated
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PLC monitor pressure 

	ensure nozzles are turning
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DWM — Drill Cuttings Injection Automation

e Drill Cuttings Injection Automation

— PLC control
Monitors slurry viscosity, density

Volumes Pumped
— Slurries
— Water
Monitors Pressure
— Injection pressure
— Annulus pressure
Full automated injection pump

Remote Real Time Monitoring
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Viscosifiers to build slurry 
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