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2 SDEA Solutions is a technical 

consultancy company with 

expertise providing first class 

design & engineering services. 

SDEA counts with an excellent 

track record and reputation in the 

market delivering solutions to a 

range of industries such as, 

Oil&Gas , Maritime, Offshore, 

Transportation and energy. 

Our three main action areas are 

Advanced Engineering 

Calculations, and acting as Sales 

representative agents for 

MacGregor and STADT, both 

Norwegian companies working 

on the maritime sector.

Our Engineers form a high skilled 

team that share a passion for 

working on international projects, 

technical challenges and using 

the most advanced Engineering 

resources to help our clients 

reach their goals, delivering high 

performance products that are 

safe, reliable and cost -effective. 

Three Locations

Vigo - Galicia (Spain)

Haro æLa Rioja (Spain)

Nottingham (UK)

Team profile
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SDEA Solutions æAbout us

Technical consultancy company specializing in providing engineering solutions

Offering innovative and simulation driven analysis to increasingly complex and multi -

physics engineering challenges faced by our clients

Advanced Engineering

ï Finite Element Analysis (FEA)

ï Computational Fluid Dynamics (CFD)

ï Thermal æMechanical & Process Engineering 

ï Heavy lifting tools & custom -made solutions 

ï Extensive background on International standards

Software

ð FEA:    Ansys Mechanical , Nastran , Abaqus , 

ð CFD:    Fluent , CFX, STAR CD, Open Foam

ð Thermal :    HTRI, Own development datasheets

ð Structural Analysis :    PV Elite, Dlubal , Cype , Robot

ð CAD:    Microstation , Autodad , SolidWorks, Tekla
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Code checking design by analysis æASME VIII Div 2 Section 5.2.2

CLIENT REQUIRES COMPLIANCE WITH THE FOLLOWING 

STANDARDS: API 6A / 17D, API RP 2A -WSD , ASME BOILER AND 

PRESSURE VESSEL CODE, SECTION VIII; ASME B31.3 AND ASME B31.8

FOR A SET OF NEEDLE GATE AND DOUBLE CHECK SUBSEA VALVES 

FOR A MAIN BRITISH COMPANY

OBJECTIVE:

Å Ensure compliance with relevant codes for a different set of loading 

scenarios including pressure test and operational loads like 

Hydraulic actuator test pressure Manual actuator torque (and 

subsequent linear force) bolt pretension, etc..

SOLUTION:

Å Checking all different scenarios using design by analysis approach 

and ensure compliance with standards. 

LOADS:

Å PRESSURE: 15 000 PSI

Å TORQUE: 200 LBF -FT (ANTI -CLOCKWISE)

Å END CAP LOADS
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Risk assessment - Subsea Blow down accident

VALVE IN EXXONMOBIL GAS PROCESS LINES SUBJECT TO

BLOWDOWN OR PRESSURE SAFETY VALVE RELIEF EVENTS

AND SHOULD BE DESIGN ACCORDINGLY

OBJECTIVE :

Å Determine if the design of the valves as ordered is adequate

for the process conditions ensuring the seals can work within

the adequate temperature range and avoid leakage in a

sudden J-T cooling event

SOLUTION :

Å Compressible flow analysis was carried to evaluate energy

balance in a sudden pressure relief event

Å Temperatures were tracked on every critical point ensuring

the valve will respond properly and convincing EXXON to use

them

SCENARIO 1 INLET PARAMETERS OVER TIME 

AND RESULTS

SCENARIO
FINAL STEM SEAL TEMP. 

(ºC)
FINALBODY SEAL TEMP. 

(ºC)
FINAL SEAT/ 

BALL SEAL TEMP. (ºC)
FINAL SEAT/ CLOUSURE

SEALTEMP. (ºC)

1 -18.3 -40.5 - -

2 -45.2 -18.1 - -

3 1.44 0.41 -5.20 -1.33

RESULTS FOR SCENARIOS 2 AND 3

FINAL RESULTS TABLE FOR POINTS OF INTEREST
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Non conventional conditions æStructural demanding scenarios

HIGH STRESS 

REGIONS

UNDERWATER PERMANENTLY INSTALLED CHOKE FROM TAHITI 

OIL PLATFORM AT 1280 m DEPTH . ANALYSIS TO ASSES THE CASE 

OF VESSEL DYNAMIC POSITION FAILURE 

OBJECTIVE:

Å Determine the worst loading direction for a riser geometry 

loading angle of 12º

Å Determine structural stresses for the worst loading direction 

under 3 different working pressures

SOLUTION:

Å 6, 7 and 8 ton loads were evaluated over different stress paths 

to determine the worst direction

Å Stresses from the most sensitive stress path were reported to 

ensure the chokeës performance for the required working 

pressures, as well as the failure loads for every pressure

LOAD DIRECTIONS AND STRESS PATHS 

ANALYZED

MAXIMUM RISER LOADS FOR WORKING PRESSURES 

OF 10 AND 15 Ksi
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CFD CORRECTLY PREDICTS LOCATION 

OF EROSION HOT SPOT

TOP VIEW BOTTOM VIEW

Erosion rates prediction

PIPEWORK CARRYING MUD TO TOP KILL DEEP WATER WELLS 

THAT HAS SUFFERED A LOSS OF CONTROL

OBJECTIVE:

Å Predict the erosion rates identified by physical testing by 

replicating testing flow path, flow rates and mud composition

Å Increase confidence that the cfd predictions can be used to 

predict erosion 

SOLUTION:

Å Erosion rates erosion rates predicted matched the detected 

failure accurately and further test were done in different 

products exposed to this kind of problem

PARTICLE SIZE DISTRIBUTION X-RAY IMAGE USED TO CREATE THE GEOMETRY

BALL VALVE SAND PARTICLE TRACKING FOR

FURTHER EROSION STUDY
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Vortex -induced Vibration & cavitation

FLOW METER CONE WIDELY USED IN OIL AND GAS INDUSTRY 

TO OBTAIN RELIABLE FLOW RATES FOR MULTIPHASE FLOWS IN 

UNDERWATER PIPES

OBJECTIVE:

Å Evaluate the resistance of the cone structure against the high 

amplitude alternating turbulent forces that triggers vortex 

induced vibration

SOLUTION:

Å A CFD advanced transient rans -les model was used to obtain 

the transient fluid forces acting on the flow meter cone

Å A fast fourier transform of the force time series was used to 

obtain the spectral signature of the fluid forces

Å FEA fased modal analysis was used then to compute the main 

vibrating modes of the structure, showing a mode that 

matched one of the high energy frequencies of the fluid

Å Based on this results, a new design configuration was 

developed to increase the frequency of the problematic 

natural vibration mode

CFD FLOW RESULTS

CLICK ON THE IMAGE BELOW TO SEE THE VIDEO FROM OUR YOUTUBE CHANN EL

FLUID INDUCED FORCES SPECTRAL DISTRIBUTIONS

https://www.youtube.com/watch?v=-qFSChNeEYg
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Temperature Study

CHRISTMAS TREE VALVE IN LIWAN OIL PLATFORM OPERATED 

BY HUSKY OIL CHINA LTD. AT 1300 m DEPTH

OBJECTIVE:

Å Asses whether peak temperatures would be of issue to 

equipment during production

Å Demonstrate that with maximum flowing temperatures, the 

electronic components are not heated beyond their 

qualification temperatures

SOLUTION:

Å Seawater temperature of 3.2 °C has been applied via external 

heat transfer coefficient

Å A hydrate formation temperature of 22 °C will be considered, 

based on the graph

CONTOUR PLOTS OF TEMPERATURE THROUGH SECTIONS OF THE TREE:

A

B

22 °C

PRODUCTION FLUID HYDRATE TEMPERATURE 

CONTROL CONTOURS


