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Figure 2. Typical configuration of a sucker rod pump (Bellarby,
2009).
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FMC, 5 %" Tubing hanger (with penetrator)

Rotational Alignment Sub, RAS
section ‘;;"‘"L'“" Weinht | 6rage Threads
Downhole Safety Valve, DHSV o5 25 26728 |7-56 D-80MT
2z 8% 875% |155 TenarsER
17 % 13%” 68# |L80 VamTop
10%" 455% L8O
127 & VamTop
A 5/8" Tie-back packer 9% 47# |LBO & 13Cr80
8 %" Branch Y1 |5 %" Screens & blank pipe 17# |13Cr80 VamTop
13 3/8" Casing shoe = : n
Mid Conpletion |5 %" blank pipe 17# |13Cr80 VamTop
Tubing 5% 17# |L80 VamTop
Caontrol lines
l 1 x 114" Hydraulic control fine for DHSV
ESP packer (with penetrator) g
' 1.41" ESP power cable (with i ¥ 3
ADV 2 x 39" chemical injection lines) a= =
' MLE Cable
Porforated joint | 2 x 318" Chemical lines

Dual Chemical injection sub
Halliburton, Middle completion packer

Halliburton, Fluid loss device
Halliburton, Lower

Hallit P 5-%:" wire
5.-%", 17#, 13%Cr basepipe. 316L Wrap w/ AICD
packed 8 %" hole
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Fluid Density 1025 887 [ko/mA3] P'N\JL to g ;\,,,l;w\ T
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- . ej
Viscosity 1.00E-03 0.1 [Pas] - disbar from P dugorovy ‘
a, Cut of 060 N call heed
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- |  bara  |Sm*3/dibar | m | m | m | m | - | -

1 [ 221 14] 380] 1960] 0.24] 0.14] [ 78]
Water 0il
Fluid Density 1025 897 [ka/m*3]
Richardson Emul. exp. 3.089 3215
Viscosity 1.00E-03 0.1 [Pa s]
oy cut off 0.60
Roughness
tubing and
lines 0.00010 m
Bubble point pressure [bara] 30 [para]
Average Effective
Wells Pr wc density | viscosity | gy Pt % O Prue Pase Apese
- bara [-1 kg/m*3 Pas Sm*3/d bara =2m*3/d Sm*3id bara bara bara
| 23 0.00 897 0.100 1700 110 1700 0 76 185 10
[ 218 0.00 897 0.100 1700, 94 1700 0 50 185 124—
200 0.00 897 0.100 1676 80 1676 i 47 185 13
175 0.00 897 0.100 1527 66 1527 0 (€8] 184 15
150\ 0.00 897 0.100 1190 65 1190 i 315 183 15
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PIV measurement in a radial flow stage

» Flow features in diffuser and impeller may
be identified from measurements

» Flow misalignment and recirculations
reduce efficiency
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