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Statoil sand management strategy –
Authority requirements
• Statoil honour the World Bank Group Environmental guideline

1. Transport sand to shore for treatment and disposal, or route to 
offshore disposal well

2. < 1 wt% oil on dry sand for sand discharged to sea (not good 
practice)
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Statoil sand management strategy -
Sand production strategy

•On several fields Statoil produce according to 
Maximum Sand Free Rate strategy

•Ambition – Acceptable Sand Rate
– Develop field specific limits for sand 

production

– Quantify sand production with increased 
accuracy

– Control, measure and monitor erosion
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Statoil sand management strategy -
Technology focus

•Detection
– Improved understanding of response to sand for existing equipment

– Develop in-house support to operations

•Cleaning
– Focus on the environmental impact of jetting sequence

•Separation
– Technology qualification of bulk separation equipment
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Technology focus – Detection - Acoustic
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Technology focus – Detection – ER probes
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Technology focus - Cleaning

To sea
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Technology focus - Cleaning
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Technology focus - Cleaning

To reinjection/
shore/

sea via cleaning

Sand cyclone

Water to 
separate 
cleaning

To reinjection/
sea

Oil to export
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Technology Focus –
The inline technology

•Background from axial cyclon
boxes in scrubbers

•Axial cyclone inside pipe

•Pipe in pipe design
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Technology development – Statoil CDS Inline desander

Laboratory small scale testing (2-4”)

Water (+air) & sand

10+ geometries tested

Plastic pipes and LP steel pipes used

2005
Large scale testing 10” & 12”

Separation efficiencies from 70 - 99%

2006

Offshore pilot unit Heidrun

Jet water system – sand & water

2008-2009

2005 2006 2008 2009 2010 2011
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Technology development – Statoil CDS Inline desander
Offshore pilot unit Gullfaks C

Upstream HP test separator

2009-2010

2005 2006 2008 2009 2010

2 inline desanders subsea

2011

2011

Marlim
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Technology qualification procedure

Technology Assessment

Technology 1 Technology 2 Technology 3 Technology 4
Project
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Technology qualification procedure
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Technology qualification procedure

•Activitivites

•Acceptance criteria

•Constructability

•Maintainability

•HSE

•Cost

Technology Qualification Program
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Sand accumulator
tank

1. st sep

2. st sep

3. st sep

TSA/TSB

Sand washing pkg

Jet Water pump

Jetwater

Inline Desander

Sand to washing pkg

Strainer

Sand to sea

Sand cleaning 
water pump

Closed Drain

To 1. st sep

Tore-ejector

Jet ring

Heidrun inline desander – Flow diagram
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•Pilot skid installed at Heidrun

Heidrun inline desander – Skid installed
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Heidrun inline desander - Layout
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HD Inline Desander – Desander installed
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HD Inline Desander – Sand accumulator vessel
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Technology qualification program
•Acceptance criteria

– > 80% separation efficiency @ design flow (60 m3/h)

– > 50% separation efficiency @ turndown point (40% of design flow) 

– Max pressure drop = 0,5 bar @ design flow

– Acceptable mechanical wear (by inspection in cooperation with 
vendor)

– Acceptable efficiency deterioration (< 2% after 6 months of operation)

•Verify operability

•Raise technology to next TRL (Technology Readiness Level)

•Verify data from the large scale laboratory tests

•Check influence oil-on-sand levels for the Heidrun sand to sea

•Gain experience and data for future installation

A
cceptance

criteria
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Test program – Short term

• Type of sand = 160, 190, 270 micron + Heidrun sand

• Flow rate = 20% - 100% of design flow

• Measurement principle
– Injection of sand and extraction by vacuum cleaner

– Measurement by ClampOn acoustic sand monitor

• Type of tests
– Injection of ~ 15 kg sand and extraction followed by weighing

– Factorial test set up (Flow rate, Sand type, GVF & reject rate)

– Jetting operations
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Test program - Long term testing

•Heidrun operations operated the pilot installation during jetting
–3-4 months

–Operational experience with the equipment

–Long term effects (scaling, plugging, detoriation)

•Long term testing followed by Technology Accepantance tests
–Less than 2% efficiency detoriation

–Splitting of desander

– Inspect internals in cooperation with the vendor
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Summary

•Statoil has a sand management strategy
– Fulfil authority requirement

– Control and handle sand

•The desander works and fulfils the acceptance criteria
– Results show almost 90% of all sand is removed at design point

– Minimum 60 % of sand removed at flow rate = 40% of design (=24 
m3/h)

– Pressure drop ~ 0,3 bar @ design point

– No deterioration seen from long term testing
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References

•World Bank Group HSE Guidelines
– http://www.ifc.org/ifcext/sustainability.nsf/AttachmentsByTitle/gui_EHSGuidelines2007_OffshoreOilandGas/$FILE/Final+-

+Offshore+Oil+and+Gas+Development.pdf

•Norwegian Petroleum Safety Authority (PSA)
– http://www.ptil.no/getfile.php/Regelverket/Aktivitetsforskriften_e.PDF
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