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Oil & Gas Logistics 
With courtesy of Shell 
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Production – Gathering Station 
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Net oil computations for i.e. well testing 
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Oil & Gas: Crude Oil at Test Separator 

 Instrument: Promass 83F 

 Industry: Oil & Gas 

 Fluid: Crude Oil 

 Reason: 

 Flow measurement after test 

separator 

 Replacement of U-tube flowmeter 

 Self-draining 

 Benefits: 

 No maintenance 

 Reliable measurement 

 (No clogging!) 

ROXAR 

Meter 

Shell Brunei, Offshore Platform AMPP-12 
With courtesy of Shell 
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Injection on separator 

High pressure version 

Just a piece of pipe 

No inlet- outlet pipe required 

Promass M 

 at satellite station, Argentina 

Demulsifier injection flow measurement with Promass 

../../../../../../../RB-Präsentationen/Application%20Presentation.ppt
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Typical displacer replacer application 

Levelflex:  

• Level measurement independent from density 

• No moving parts 

• Factory pre-calibrated, no field calibration 

• Transmitter change in operation 

• Second line of defence 

Courtesy of YPF Argentina 
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Oil & Gas Logistics 
With courtesy of Shell 
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TG Product Overview 

 Most complete product basket for Tank Gauging 

 The right solution for all applications  

 

 

 

Pressure sensors for hydrostatic  

density or vapor pressure 

- made by E+H -  

System Components 

- made by E+H - 

Software 

- made by E+H - 

Level Measurement 

Technology 

- made by E+H - 

Average temperature/spot temperature  

with optional integrated  

water bottom sensor 

- made by E+H - 
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Our standard solution...  
Radar and Servo on the same bus: V1 

V1 Field Communication 

RTU 8130 

FuelsManager 

Servo Prothermo 

Promonitor 

Tank Side 

Monitor 

Prothermo 

Radar 

Servo Tank Gauging 

Radar Tank Gauging (Micropilot S) 

Radar Tank Gauging (Micropilot M) 
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FuelsManager - Total Connectivity 

 FuelsManager can connect to various DCS and PLC systems -giving you 

to total control over your processes! 

Via OPC & MODBUS 
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Applications in Tank Gauging - Tüpras 

 Tüpras Izmit Refinery Tank Gauging / Turkey  

 System Modernization: 

 Refinery tank farm  

 114 tanks 

 Level, temperature, pressure 

 Inventory Management System 

 Largest refinery in Turkey 

 1.8 mio cbm storage capacity for  

     crude oil, itermediates and products 
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FMP 40 in LPG Application at Unique Gas Thailand 

 

 FMP40 (Coaxial version) is working perfectly in LPG bullet tank.  
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Applications in Tank Gauging - Marubeni 

 Nantong Petrochemical Harbor Storage Co., Ltd / Shanghai 

 3 LPG tanks with Micropilot M - FMR 232 

 height 12m 

 pressure 16 bar 

 6” stilling well 

 ball valve 
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Applications in Tank Gauging - Marubeni 

Micropilot M - FMR 232 

6”/DN 150 Ball Valve 
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Oil & Gas Logistics 
With courtesy of Shell 
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Refinery - Oil & Gas 
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Mass balance, desalination 

Desalination 

Crude oil  

storage 

Refinery process 

Refined products 

90% 

Feed pump  

10 bar 

P 

F 

F => usually DP orifice plate 

tendency for coriolis for mass balance 

100% 

F 

F => usually 

turbine meter 

Blending 

Distribution 
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Electrostatic desalting 

High voltage 

13,000 V 

Level in settling tank is critical 

Measurement with displacers 

 

Process water 

2-4 bar,  Ø 6” - 8” 

Crude feed line 

2-4 bar,  Ø 6” - 8” 

Alternate 
Desalted 

crude 

Effluent  

water 

Settling 

 tank 

Heater 

65° - 180° C 

150° - 350° F 

Pump 

Injection: 

• Demulsifier or surfactant 

• Ammonia --> reduce corrosion 

• Caustic or acid --> adjust pH of 

water 

Crude 

storage 

140°C 
180 - 100°C 

Pump 
Water 

storage 

P F 

P F 

L 
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Distillation side offtake 

85 - 90% is reflux, 

reinjected at constant 

temperature 

to ensure a perfect 

fractionation 

Top view on 

fractionation 

tray 
Level control  

A and B 

for ESD 

Level measurement  

A and B 

for process operation 

Displacer level 

 measurement 

Control valve 

Pump 

Heater 

Reboil 

L 

Gas offtake 
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Distillation side offtake 

Gasoline tower 

Reliable level measurement 

 down to DC  1,4 

 Independent of nozzles 

 independent of foam 

 independent of bubbles 

 independent of boiling surface 

Ideale reflection signal 
Threshold 

And before ? 

...... Previous displacer got frequently stuck                                                                      

 in sump !     Courtesy of Shell/DEA refinery 

Heide, Germany 
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Cracking 

 Thermal cracking 

 Catalytic cracking 

 Hydro cracking 

Conversion of molecule structure. 

Heavy long hydrocarbon molucules are cracked 

To light short ones. 

 

Three different principles: 
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Cracking 

Lock Hopper Zone 1+2 Disengaging Hopper 

Reactor Reduction Zone Surge Hopper 

UOP licensed process in CCR 
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Temperature measurement in de-sulphurisation 
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Temperature measurement in de-sulphurisation 

355 mm

SAK 2.5 Terminals
Qty. 40 off.

4 off off M10 St. Steel
Nuts and Bolts.

15 off Single Type 'J' Thermocouples
Sheath 5.5 mm Ø x 1.3 mm wall
347 St. Steel

3" 900lb RF
Weld Neck Flange
ASTM A182 F347.

Straight Length of Thermocouples from below Flange - See Table.

Asbestos Free Gasket.*

Fitted with M20 Breather Plug in St. Steel.

M32 Cable entry.

Gasket & Bolting
by FWEL.

12.12.02
L.B.B

T/C Location amended.

22.11.02
L.B.A

Clients comments
incorporated.

0°

180°

90°

270°

165°

1
6
5
0
 Ø

2
8
8
0
 Ø

18°

36°

( 111° )
( 75° )

( 39° )

( 3° )

( 33° )

( 69° )

( 105° )

( 141° )

( 177° )

( 147° )

( 165° )

( 111° )

( 15° )

( 15° )

( 105° )

R3

5
.7

 Ø
 b

o
re

5.5 mm Ø
x 1.30 mm Thick Wall
MI Thermocouple

4

1
.3

TESTING REQUIREMENTS !

Prior to fitting + welding of isolation valve the flange spool (with completed
T/C welds) to be internally hydrotested to 100 BarG utilising the1/2" NPT 
(F) flange tapping as the fill port. Testing in accordance with an agreed
procedure.

Also prior to fitting + welding of isolation valve a Helium Leak Test is to be
performed. The test to be in accordance with an agreed procedure using a
Spectron E300 leak detector.

Flange spool central butt weld to be 100% radiographed.

Flange Spool Central Butt Weld to be 100% dye penetrant tested.

All wetted materials to be subjected to PMI by Texas 9266 spectroscope in
qualitative + quantitative manner. I.E. flange spool, T/C cable, nipple +
valve body.

Thermocouples to be functionality tested for continuity, response +
insulation resistance on final assembly.

1 )

2 )

3 )

4 )

5 )

6 )
ensure against damage during transportation & storage.
protected by a fabricated steel sheath bolted to the flange face as to
The Thermocouples are to be left in the straight form for shipment &

ADDITIONAL INFORMATION !

1 )

WITHIN REACTOR BED

Detail 'A'

Detail 'A'

Hot Junction Insulations

221767

M.B.

Foster Wheeler Energy

006051 / 007000

PLAN VIEW OF

i.e. ORIENTATION OF 90°. Swagelok 1/2" NPT (M) x 1/2" o.d.

Part No. SS-810-1-B.
St. Steel Compression Fitting

1/2" NPT

Box Type SX 1.5
306 x 306 x 140 mm deep
316 St. Steel
Weatherproof IP67

187 mm

M20 Eye Bolt
316 St. Steel.

Thermo Devices Limited

Endress + Hauser

FAX :  +44 (0) 161 286 5093

Manchester M23 9NF,

Tel :  +44 (0) 161 286 5100

Floats Road,

C

07.01.03
L.B.

T/C Straight Length added &
Clients comments
incorporated.

INDIVIDUAL THERMOCOUPLE LOCATIONS 

K

J

H

G

F

A

B

C
D

E

M

N

P

R

L

26thSept'02

England
3" 900lb Flange - 15 T/C's

TDL.4843 / C 1 of 2

Assembly

Multipoint ThermocoupleL.Blount
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Diesel oil desulphurisation plants 

Engineering Solution 

TEXACO UK 

Pembroke Refinery 

Note: The complete Texaco Test Report is on the handout CD !!! 

System Tests: 

• Helium leakage test 

• Pressure test  

certificate / 100 bar 

• Material testing  

(pull and tensile tests) 
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Oil & Gas Logistics 
With courtesy of Shell 
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Promass F, custody transfer 

Coriolis is more cost effective to 

install and operate. Advanced diagnostics 

confirm meters operating performance 

Traditionally served by 

turbines and densitometers 

with T compensation. 
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Mass flow measurement of 

Ethylene for custody transfer. 

 

Replacement of turbine meter 

Dow Chemical, Terneuzen Netherlands 

08.12.1999  

Reproducibility tests critical 

phase ethylene 

3” SS Coriolis meter was re-installed on ethylene line 

 Calibration factor was unchanged 

 Meter zero was not adjusted 

 90º elbows installed on inlet and outlet 

 Performance referenced to inferred mass “system” and line balance data 

Flow rate: 10-40 t/hr

Density: 310-350 kg/m^3

Pressure: 75-95 bar

Temperature: 10-15 deg C

Promass F, custody transfer 
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BK-Gas Truck filling station 

BK-Gas is a Shell subsidiary in the Netherlands 
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BK-gas  

Note:  The coriolis, Promass F, for custody transfer is  
 positioned right next to an elbow and valve. 

LPG filling station for LPG trucks 
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LPG in Argentina 
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Promass F 

Reference meter for  

calibration control of PD meter 

LPG in Turkey 
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LPG in Turkey 

Please note: After a trial of 3 weeks we have checked the 

performance yesterday 

and found an error of 200g in 1000 kg. of LPG. As you may guess  

Aygaz is satisfied with the results. 
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Oil & Gas Logistics 
With courtesy of Shell 
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Petrochemicals 

About 250 chemicals are 

petrochemical products. 

Oil & Gas Petrochemical 



05/11/2005 

From Oil to Petrochemicals 

SO  /  MFP 

Slide 46 

Terephthalic Acid 

Step 1: 

 
PX + catalyst + oxygen + 

acetic acid 

 

 

  

 

 

CTA 

(after centrifuge and  

drying = white powder 

= crude terephtalic acid) 

 

The solvent is recovered 

in a distillation unit. 
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Source is placed in the vessel wall 

vessel wall is reduced 

2 detectors in parallel for double 

sensitivity 

From stage 1 to stage 3 the  

pressure is reduced : Less thick 

tank walls. One detctor only + 

standard source container. 

Stage 1 

Stage 3 

CTA - level measurement in oxidation reactor  
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Purified Terephthalic Acid (PTA) 

Step 2: 

 

Purification 

 

heating + washing 

 
In a fixed bed catalyst reactor 

the impurities are soluted. 

In the centrifuge they are  

separated from the TA. 

 

PTA ready for packing. 
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source detector 

Source is placed inside the vessel. 

Dry well installation 

PTA - level measurement in hydro generator  
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Polyester - Finisher 

Application 

Level measurement in the finisher at the  

inlet as well as in the outlet.  

Level at the inlet and outlet are related to 

the viscosity of the product. 
 

Advantages  

 Non invasive 

 Installations have no influence 

 Free of maintenance 
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. 
H

H

H

H

C C

C3
n

PP has many applications: from nappies and carpets,  

artificial grass and ships' ropes to car components and  

surgical garments.  

Broadly speaking, applications can be divided in to three  

groups: fine fibres, film and moulding applications. 

Processes 

 

• Spheripol Process (Himont, today Shell)  

• Unipol Process (Union Carbide) 

• Novolen Process (BASF) 

Polypropylene – Spheripol Process (Basell) 
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Polypropylene – Spheripol Process (Basell) 

Pressure:  35 bar 

Temperature: 70°C 

loop reactor flash heater 

cyclone 

low  

pressure 

separator 

gas phase 

fluidized bed 

reactor 

steam  

washer 

(catalyst) 

fluidized bed 

dryer 

(monomers/ 

moisture) 
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Polypropylene – Spheripol Process (Basell) 
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Polypropylene - Unipol Process 


