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SPE 164645-MS
Sand Management Methodologies
for Sustained Facilities Operations

Hank Rawlins, PhD, P.E.
Technology Director

10 Years of Progress
Facilities Sand Management Workshop 2002

• SPE Gulf Coast Section (Houston)
• 74 attendees / 44 returned surveys
• U.S., Canada, U.K., and Norway

Top 5 Technology Needs
• Seabed separation and disposal
• Integrated subsurface/surface issues
• Sand cleaning
• More case studies/examples
• Instrumentation for solids measurement
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Presentation Outline
• Natural vs. Artificial Solids
• Produced Solids Management

• Production Limits
• Downhole Control
• Surface Facilities Conventional
• Surface Facilities Separation Focused

• Subsurface vs. Surface Control
• Multiphase Desander
• Application Examples

• Shallow Water, Onshore, and Deepwater
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Introduction
All Wells Produced Solids

• Quantity, concentration, or size critical
Sustained Production Requires Controls

• When production/maintenance impacted
Exclusion – Subsurface Control
Inclusion - Surface Handling

• Allows for increased production
Integrated Teams

• Completion and facilities engineers
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Fixed Platform, Indonesia

1 mm

CorrosionQuartz Sand

Clay

Produced Solids
Inorganic, Insoluble, Particulate Material

• Not asphaltenes, paraffin, wax, or resin
• Not precipitates or scales

Deepwater South China Sea
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Silica

Fossils

1 mm
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Natural Solids
Indigenous Reservoir Material
Sand and Clay
High Angularity, Small to Medium Particle Size, 

Average Specific Gravity
Initial Production High (burst)
Continuous Production Low Steady-State
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Artificial Solids
Introduced by External Intervention

• Frac sand, proppant, drill mud, cement fines, corrosion 
product, gravel pack, injection fines, etc.

Higher Specific Gravity, Rounder Shape Factor, 
Larger Average Particle Size

Can Be Handled as Planned Event
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Properties
Property Sand Clay Frac

Prop
Corr.

Product
Gravel
Pack

Specific Gravity 2.5-2.7 1.8-2.9 2.6-3.6 5.5-6.0 2.6-3.0

Shape Factor 0.2-0.5 0.1-0.3 0.5-0.9 0.1-0.5 0.5-0.9

Size Range (µm) 50-500 5-30 150-3000 10-10000 250-3500

Concentration (ppmv) 5-150 <5 0-10000 <2 0 (unless
failure)

SPE 164645-MS • Facilities Sand Management • Hank Rawlins



eProcess Technologies, LLC 8/7/2023

5

Slide 9

Produced Solids Management
Production Limits

• Reduce oil/gas production to sand free production rate
Downhole Equipment

• Prevent sand ingress at reservoir face
Surface Facilities: Batch Separation

• Deal with sand on batch basis as part of maintenance 
and production

Surface Facilities: Continuous Separation
• Solids removal as unit process
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Maximum Sand-Free Production Rate
Minimal CAPEX Investment
Reduces Inflow = Reduces Revenue
Sand Production Map is Moving Target
Use Sand Monitoring/Measuring Probes
Dilute with Low Sand Producers
Wait Until Equipment Fails
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Production Limits
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Downhole Equipment
Exclude Sand from Entering Wellbore

• Screens, slotted liners, gravel pack, chemical 
consolidation, or combination

Accepted Technology
• Well Studied and Widely Available

Installed During Initial Completion or Retrofit
Low CAPEX but High Installation Cost
Reduces Inflow & Introduces Skin Damage
Eventual Mechanical Failure
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Surface Facilities: Conventional
Handle Sand as Part of Normal Maintenance

• Erosion resistant chokes, impact tees, profile 
instrumentation, and sand jet/pans

Moderate CAPEX and Retrofit
Performs Adequate In…

• …steady-state, low concentration sand production with 
consistent operator attention

Production Impact
• Erosion, residence time reduction/reduced production, 

corrosion, and downstream plugging

SPE 164645-MS • Facilities Sand Management • Hank Rawlins



eProcess Technologies, LLC 8/7/2023

7

Slide 13

Surface Facilities: Separation
Unit Process – Separation Focused

• Cyclones or filters
• Continuous, on-line separation, full production

Service Tool:
• Frac flowback, coiled tubing washout, underbalanced 

drilling, etc.
Facilities Process:

• Pre/post choke or liquid stream (oil or water)
Medium CAPEX, Low Installation Cost
Retrofit to Replace Downhole Equipment
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Wellhead
Desanding
or Screens

Solids Jetting Produced
Water

Desanding

Solids Transport
& Handling

Solids Cleaning 
& Disposal

Solids Jetting

Wellstream
Desanding
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Subsurface Vs. Surface
Performance:

• Efficiency, lifetime, failure mode
CAPEX/OPEX:

• Equipment, installation, energy, consumables, effect on 
oil/gas production

Subsurface: Gravel Pack
Surface: Multiphase Desander
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Gravel Pack
Workhorse of Oil & Gas Production

• Handles natural solids only
Allows Particles 50-125 µm to Pass

• Settling velocity 1.6 m/s, thus particles are produced
Failure (erosion/collapse) Not Predictable
Equipment CAPEX Low, Installation CAPEX High

• Rig mobilization and downtime
Reduced Inflow Due to Skin Formation

• Up to 25% Reduction for New Installations
• Higher drawdown, increased collapse potential
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Multiphase Desander
First Introduced in 1995

• Over 100 installations worldwide
• Production or workover applications

Captures Natural & Artificial Solids (10µm-10 mm)
Resilient to Conc. Spikes (to 30,000 ppm)
Requires 0.5-3 Bar Pressure Drop

• May increase load on artificial lift method
High Equipment Cost/Low Installed Cost

• Low operating/consumable cost
• Small footprint

Maintains or Increases Inflow
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Facilities Sand Management Methodology
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DISPOSAL
METHOD

SAND WASH

SAND JETSC OR MC
DESANDER

WELLHEAD
DESANDER

FILTER BAGFILTER BIN

TANK
BOTTOMS

VESSEL
SLOPS

CONCENTRATEACCUMULATE

OPEN
TRANSPORT

CLOSED
COLLECTION

OPEN
COLLECTION

CONTAINED
TRANSPORT

CLEAN

DEWATERDEWATER HAZARDOUS

Dump / Purge

YES

YESYES

NO

NONO

Liquids to
Drain/Process

Injection to
Disposal Well

Overboard
To Caisson

Collection

YES NO Liquids to
Drain

Solids Solids

Land (Truck)
Offshore (Ship)

1. SEPARATE

2. COLLECT

3. CLEAN

4. DEWATER

5. TRANSPORT

Solids

Land (Truck)
Offshore (Ship)

Pipeline

Liquids to
Closed Drain
or Process
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Application Examples
Shallow Water

• Caspian Sea Oil Well
Onshore

• Indonesia Gas Wells
Deep Water

• South China Sea Oil Wells
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Shallow Water
Fixed Platform

• Caspian Sea, 8 m water depth
Gravel Pack Failure

• Separator filling and valve erosion
Wellhead Desander

• 900# rated with 180 L accumulator
Process Design

• 300 BOPD, 2-7% W/C, 0.5 MMSCFD gas
• WHP/T 72 barg/15-20 C
• 93% GVF with 0.3 bar ΔP and 23 µm separation

Sand Plugging and Skin Factor Reduction
• Oil production increased 500 BPD
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30 Gas Wells Shut-in from Sand
• Erosive failure in surface piping

Wellhead Desander
• 900# rated with 75 L accumulator

Solids Unloading to Restart Wells
• 3-5 days per well operation

Process Design
• 5-45 MMSCFD
• 100-500 ppm sand at 120 µm avg. size
• 40 psi ΔP and 12 µm separation
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Onshore

SPE 164645-MS • Facilities Sand Management • Hank Rawlins



eProcess Technologies, LLC 8/7/2023

11

Floating Facility (1300 m)
Expandable Screen Failure

• Massive sand influx (erosion and filling)
• First response to impose production limits
• Long term response install gravel packs

Wellhead Desander on each of 10 wells
• 1500# rated with 588 L accumulator
• Slurry transport, dewatering, and disposal

Process Design
• 3300-6700 BOPD, 10-60% W/C, 1.5-12 MMSCFD
• 30-80 psi ΔP and 16-25 µm separation
• 2000 kg/d separated and treated

Oil Production Increase (5000-7000 BPD)
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Deep Water
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Summary
Integrate Surface Sand Management into Sand 

Control Portfolio
Natural and Artificial Solids Production Requires 

Different Control Methods
Exclusion Methods (gravel packs/screens) Provide 

Majority of the Sand Control
Inclusion Methods Improve Inflow
Multiphase Desander Allows Marginal Wells to 

Produce More Vigorously
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Thank You / Questions
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Macro Micro Nano


