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Description Fluld velocity for flow rale of:

Nom QD] wt | Int Dmeter 1,000 BD 10 cu mvhr 100 cu 1,000 cu VD
in. mm %1 in f mm_ | mvmn Jermisec] Wmin | mimin [cmfsed Himin | mimin ) H'min | memin | em'see| tmin
9,50 AZ.7| 19.74| @2.8| 648| B.21]| 12.70| 26.00| 2.320| 3.867| 7613
412" |11.60 44.7| 20.40| 34.0| 669| 8.42)|14.10| 27.B0| 2.426] 4.043| 7958
(114.3)[ 13.50 46.6]| 21.48| 35.8] 70.5| 8.84)14.50| 29.30| 2.530| 4.218| A 299
15.10 4g.8| 22.50| 37.5| 73.8| 9.36|16.60| 30 70) 2.651] 4.418) B.698
11.60 34.4| 15.84| 26.4] 52.0| 6.69] 11.00| 21 60| 1.866| 5.110] 6.123 |
& [13.00 36.4| 16.26] 27.1] 53.4| 6.78]11.30| 22.20| 1.921| 3.202| 6.304
(127) 1550 26.8| 16.98| 2a3| 557| 7.08|11.80| 23.20| 1.987| 3.32%| 6.553
18.00 30.1| 17.94| 29.0] 58.9] 7.46)12.40| 24.50| 2 123| 3.53B| 6.954
13.00 7B 1| 12.96] 216| 42.5| 539 8.90| 17.70| 1.525] 2.542[ 5.004
14,00/ 28.5| 13.08] 21.8| 42.9| 5.44| 9.10| 17.80| 1.545| 2 575| 5.089
512" [ 1550 26.2| 13.44| 224| 44.1| 559 2.30| 18.30| 1.584] 2.840| 5.196
{139.7) | 17.00 29.5| 13.74| 22.9| 45.1| 572| 9.50) 18.70| 1.622| 2./03| £.320
20.00 31.3| 14.40| 24.0| 47.3| 559 o.80| 19 /0| 1 700 2.833| 5577
23.00 32 8| 16.12| 25.2| 49.6| 629 10.50] 20.60| 1.780| 2 .566| 5.838
17.00) 15.0| B.76| 146] 2B.7| 364| 6.10] 11.90| 1.031] 1.719] 2.383
G 58" | 20.00 195 9.00| 150| 29.5| 3.74| €.20| 12.30| 1.061| 1.768| 3.480 Rate
{168.3) | 24.00 20.4| 9.42| 15.7| 30.9| 3.92| 6.50| 12.80f 1.107| 1.B45| 3 632
28.00 21.3] s.90| 16.5| 32.5| 4.12| 6.80| 13.60| 1.167| 1 929| 3747
32 00 22.2] 10.20] 17.0| 335| 424 70| 1300l 1205 2 008] 3.953
17 00 16.7| 7.68| 128 26.2| 3.19| 530| 10.50| 0.908| 1513] 2.979 |
20.00 17.2| v.88] 13.1| 26.8| 327| 5.40|10.70| 0.931| 1.552 3.055 .
23.00 178| 8.18| 136| 26.8] 3.39| 5.60| 11.10| 0.958| 1.596] 3.142 VeIOCIt
7* | 26.00 18.2| 8.34] 13.9| 27.4| 3.47| 5.80| 11.40]| 0.985| 1.642|3.233
(177.8) | 29.00 18.7| 6.64| 14.4| 28.4| 3.51| 6.00| 11.80] 1.015( 1.691| 3329
32.00 19.3| 8.88] 14.8] 29.1| 3.63| 6.20| 12.10] 1.045| 1.745] 3.429
35.00| 6.004 19.8| 9.12| 15.2] 299| a.ra| &30| 12.40] 1.077| 1.794| a.532
38 00| 5.920 20.4| o.42| 15.7] s09] s92| &50|1280] 1.107] 1.846) 3.633
20.00] 7.125 14.1| 6.4B] 10.8] 213| 2.69| 4.40] B8G| 0.764| 1274| 2.508 ID
24.00| 7.052 14.5| 6.54] 109] 21.5| 2.72| 4.50] £94] 0.788( 1.310| 2.5880
7 @ | 25 .40| 6969 14,7| &.78] 11.3] 22.2| 2.82| 4.70| 9.23| 0.799| 1.332| 2 622
(193.7)| ?9.70| 6.875 15.1| &.58| 11.8] 22.8] 2.90| 4.80] v48| 0821| 1369|2604
33.70| 6.765 158 7.20] 1z.0] 236| 298| 490 9.81]| o.848( 1.413] 2.782
35.00| 6.625 18.3]| v.44] 12.4] 24 4] 308 520| 10.20] 0.884| 1.474] 2.901 .
24.00| 8.097 109 502] 6838|1660 208 350 6.86] 0.592[0.3865] 1.942 ( :
28,00| 8.017 11.1] 513] sssl1es0| 2.13| 3.60] €.98] 0.604| 1.006] 1.981 OnverSIOn C ar
B 58" | 32,00 7.921 11.4| 525 B75{17.20| 2.18| 3.80| 7.15| 0.8618| 1.031] 2.028
(219.11)] 38.00| 7.825 11.7| 5.35| 8.93)17.60 2.23] 2.70] 7.32| 0.634| 1056|2079
40.00| 7.728 12.0| 5.48| 9.10]17.00| 2.27| 2.80] 7.44| 0.850| 1.084| 2134
44.00| 7625 12.3| 5.64| pdoj1aso| 2as5| 3go) Ve8| v.es8] 1.113]2.190
48.00] 7.511 12.7| s582| 97oli19.10| 242] 4.00] 7.84| 0.688] 1.147] 2257

20.30| 9.063| ; s B70| 4D0] 68B[13.10| 1.68| 2.77]| 5.45) 0.472| 0.7B7] 1.550
32.30| 9.001 B.R3| 405| 6.75]13.30| 1.68| 2.80] 5.53| 0.473( 0.78%| 1.572
9 5/8" | 36.00| 8.921 B.93| 4.17| 6.85(13.70| 1.73| 2.89) 5.65| 0.4BB| 0.B13| 1.600
(244.5) | 40.00| A.B35 9.16| 4.23] 7.05]13.90| 1.7g] 2.093] 5.78| 0.497( 0.828] 1.631

453.50) 8755 .33 4.29| 7.15]14.10] 1.78] 2.57| 5.BE| 0.508| D.B44| 1.661
47.00| 8.681 .49 4.35] 7.25/14,30| 1.81| 3.02] b.8b| 0.515| 0.HSH| 1680
53.50) 8.535 A 0.81] 451] 7.52|14.80] 188] 3.13] 6 16| 0.533] 0.BEB| 1.748
32.75 10.!92' . . : 1040] 1.32| 218 4.33] 0.374| 0.623
40.50]10.050 10,70 1. 2.25] 4.45) 0.384| 0.641

10.90 . 2.31] 4.53| 0.302] 0.BEZ
11.10 . 2.35| 4.61| 0.400| 0 BEE
11.30 . 2.39] 4.70| 0.40E| OLB79
11.50 . Z2.44] a478| 0.416| DES3

10 304" | 45.50] 9.950
(272.0) | 51.00| 9.850
E5 50| 9. 7/BD
600 9 6E0

' PP Y= EFPS

W _DOUT £ T = -
11.150] . 8 1.83% 3 0520
a 1.851 2
] 1.Bal 3
g 1.93) 2
g 87 A
8. 1.41] 2
B. 144, 2 406
5 1.48] 2 0413
& 1.481 2. 0420
7. Q.90f 1.d49] 2. 0424
4 0.6B] D.EB| 1 0274
18’ 4.63] 089 BB I GI78
{4065.4) 402 OBy BeH 1. (.283
473 o1l 102] 1 0.287
z.asl os7l oesl o 0177




Description Fluid veloeity for flow rate of:

Nom OD] Wi | Int Diameter 1,000 BD 10 cu mhr 100 cu mD
inmm | b/t | in mm | mimin lem/sec] ft/min | m/min [cm/sec] f/min | m/min [cm/sec] fumin

1

38.00111.150] 283.2] 1.76| 2.94] 5.75| 2.64| 4.41| 8.66] 1.10] 1.83] 360
11 34" | 42.00)11.084] 281.5| 1.77| 2.96| 5.82| 2.67| 4.45| 8.76] 1.11| 1.85] 3.64
(298.5) | 47.00|11.000{ 270.4| 1.81| 302 591| 2.73| 455| 8.96| 1.14| 1.89| 373
54.00110.880| 276.4] 1.84| 3.08| 6.04| 2.79| 465| 9.15| 1.16] 1.93] 381
g60.00110.772| 273.6] 1.88| 3.14| 6.16| 2.83| 4.73| 9.29] 1.18| 1.97| 3.86

4800|112 7151 323.0] 1.35| 2.25| 4.42] 2.04] 3.40| 6.69] 0.85] 1.41] 2.78
133" | 54.50|12.615| 320.4] 1.37| 2.20| 4.49| 2.07| 3.46| 6.79] 0.86| 1.44]| 2.82
(339.7) |61.00[12.515|317.9| 1.39| 2.33| 4.56| 2.11| 352| 6.92| 0.88| 1.46| 2.87

800|112 415|315.3] 1.41| 2.36| 4.64] 2.13| 3.56| 6.99] 0.89| 1.48| 291

it ol R R ¥ el
5

55.00]15.376| 390.6] 0.92| 1.54| 3.02| 1.39| 2.32| 4.56] 0.58| 0.86] 1.90

16" |65.00]15.250| 387.4] 0.93| 1.56| 3.07| 1.41| 236] 4.63] 0.89) 0.91] 1.92
(406.4) | 75.00]15.124| 384.2] 0.95| 1.59| 3.13| 1.44| 240| 472 060 093] 196
84.00]15.010|381.3] 0.97) 1.62] 3.17] 1.46 244| 4.79] 0.61] 1.02] 199

.
]

e
el | e

H‘HH,
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20"

(508.0) 94.00/19.124| 485.8| 0.60| 1.00| 1.95| 0.90| 1.50| 2.96] 0.37| 0.62] 1.23

e
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SUMP FULL FLOW

PASS | CABLE SPEED | SPINNER SPINNER
~5100FT ~5000F T
FT/MIN RPS RPS

-4.5
-3.5
-2.3
-1.3
1.0
no data
3.5
5.0

1
2
3
4
)
6
4
8
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TOM HOIFE FI. OWING PRESSLIRE. npsic
TOM HOLE FPLOWING PREISUKE, |

GAS SPECIFIC
GRAVITIES

100 200 500 1000 2000 5000 10000

Bottom hole

temperatures

Surface/downhole
gas-volume ratio

e.g. BHP 2000psi
S.G. 0.7
BHFT 200degF

Gives 1/Bg = 125

100 200 500 1000 2000 5000 10000

PRESSURE, psia



