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Friction Analysis

Pipe Sizing & Flow System Opfimizations

[1a2] 2" Choke: One-Way Flow vs. Two-Way-Split Flow .

‘ Tubing P = 70 psig |

[F3%2[w] Eﬂ Choke Valve Throat Diameter = 2 in
- 5 - ? - "
Sales Gas = 1195 MSCPD | [on=z91bbua_|[Water=t57omis |, e - S 0. e SPLT-101 Flow % split to stream 14 = 100 %
4x90° elibows

|| 771D Choke Vave 200" aiboms [
LEICT (7555 ] AP =3.88 psi AP =2.09 psi AP=21psi LU
. — W \msl MX-101 u . 1 o
2:9/16" Master Valve 216" SDV TNPSOCH 0 plpe, 81 SPALT-101 2°ID Ball Vaive 3'NPS SCH 80 pipe, 1501t
| AP =067 psi AP=16psi AP =288 psi - D »lg—110 q AP =222psi AP =593 psi [
490" elbows 2 21D Choke Valve-2 290" elloows 2
. AP =3.88 psi AP =209 psi AP=2.1psi .
3 3
[i92[psw | [34T]mm ] Choke Valve Throat Diameter = 2 in
| ‘Tubmg P =70 psig HSdlES Gas = 1,195 MSCFD | |on =231 bbld Hwam = 157 bold | _ ! —a - ! T " - SPLT-101 Flow % split to stream 14 = 50 % ]
0 oo 271D Choke Valve 200" atbows

o [(%[ms] AP =0.921 psi AP =0.488 psi AP = 0.469 psi X3 o
— mwl MIX-101 |2 —l 13
—1 29116 Master Valve 2116 SOV 2NPS SCH 20 pe 31 SPLT-101 1 E E 21D Ball Vaive NS 580 poe, 1501 —
AP =067 psi AP =1.6 psi AP =288 psi —n 0> D> e o AP =203 psi AP =527 psi

c 90" elbows-2 2 ID Choke Vaive-2 290" ellbows-2 c

AP =0.921psi AP =0.488 psi AP =0.489 psi

Production Data Used: 6/15/2025. Tubing P =70, 1195 MSCFD, 388 BBLD Liquid .
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| PIPE FRICTION ANALYSIS [Part 1: 500# ~ 3000#] '
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Nominal Pipe Size: 4 in 0D:45in 500 321
1000 146
| Pipe Length: 200 ft ID: 3.152in 35 29 03 0 1500 98 1
2000 7
s Pipe Schedule: XXS Thickness: 0.674 in 2500 66 .
3000 59
500 6.3
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r o (z2%]pe 3 35 2624 0438 200 160 100 4 =
£ —Oil (reservoir) B—WH Fluid (in i B-WH Fluid (out) 2000 130 £
° 2500 11
Wellhead Flowline =0 !
— 500 1244 —
Pipe Inlet Pressure: 3,000 psig MR 1000 510
[1200]bbid |
€ . N 35 23 06 XXS 150 o €
Pipe Inlet Temperature: 130 °F 2000 258
Water (reservoir 2500 220
— 3000 196 —
EXECUTIVE SUMMARY 500 71
o 1000 35 o
Frictional pressure drops were evaluated for a 200-ft wellhead flowline transporting 6,000 Mscf/d gas, 1,200 BOPD oil, , 1500 23
and 1,200 BWPD water. Simulations were run across the following parameter ranges: 45 | 362 053 0 2000 18
— 2500 16 —
* Line size: NPS 3-in and 4-in 3000 14
¢ * Wall thickness: Schedule 80, Schedule 160, and XXS 500 125 c
* Inlet pressure: 500-3,000 psig (500-psig increments) 1000 6.0
o . 4 45 3438 0531 200 160 1500 4 41
Results are summarized in the table at right. 2000 32 1
2500 27
8 The friction drops are bigger at low pressures due to the expansion of gas causing more friction in the restricited pipe 3000 25 8
space. 500 203
1000 95
45 3152 0614 Xxs 1500 ==
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2500 43
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