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Calculating linepack in Steady State 

PUBLISHED: May 26, 2015 

UPDATED:  

AUTHOR: Jeff Gregory (Source: Alex Hollis)  

APPLIES TO: Synergi Gas 

Question 

How does Synergi Gas calculate linepack? 

Answer 

 

1. Volume of the Pipe, VP 

𝑉𝑃 =
𝜋

4
𝐷2𝐿 

 
2. Apply the Gas Law 

𝑃𝑏𝑉𝑏

𝑍𝑏𝑇𝑏
=

𝑃𝑎𝑣𝑔𝑉𝑃

𝑍𝑎𝑣𝑔𝑇𝑎𝑣𝑔
 

Where: 
Pavg = average gas pressure in pipe segment 
Tavg = average gas temperature in the pipe segment 
Zavg = average compressibility at Tavg & Pavg 
Zb = compressibility at base conditions = 1.0 
 
3. Combine and Re-arrange 

𝑉𝑏 =
𝜋

4
𝐷2𝐿 (

𝑇𝑏

𝑃𝑏
) (

𝑃𝑎𝑣𝑔

𝑍𝑎𝑣𝑔𝑇𝑎𝑣𝑔
) 

 

4. Test Case 

Pipe:  18”od x 0.375”wt x 20 mi 
P1  1050 psig 
P2  783 psig 
T1, T2  60 degF 
Pavg =  

𝑃𝑎𝑣𝑔 =
2

3
[𝑃1 + 𝑃2 − (

𝑃1𝑃2

𝑃1 + 𝑃2
)] 
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𝑃𝑎𝑣𝑔 =
2

3
[1064.73 + 797.73 − (

1064.73 ∙ 797.73

1064.73 + 797.73
)] 

𝑃𝑎𝑣𝑔 = 937.656 𝑝𝑠𝑖𝑎 

 
 
Zavg  Plugged into Synergi Gas at Pavg & 60 degrees and get – 0.857949 
 

𝑉𝑏 =
𝜋

4
𝐷2𝐿 (

𝑇𝑏

𝑃𝑏
) (

𝑃𝑎𝑣𝑔

𝑍𝑎𝑣𝑔𝑇𝑎𝑣𝑔
) 

 

𝑉𝑏 =
𝜋

4
(

17.25

12
)

2

(20 ∙ 5280) (
519.67

14.73
) (

937.656

0.857949 ∙ 519.67
)

= 0.7854 ∙ 2.0664 ∙ 105600 ∙ 35.28 ∙ 2.1031 
 

12,716,210.49 𝑓𝑡3 
 

 

 

Fairly close 12,933,594 to 12,716,210.49 (1.68%).  Roundoff?  Z?  Temperature?   

For more information 

For more information on this issue or any other support issue, please email us at 
software.support@dnvgl.com. 

http://www.dnvgl.com/software
mailto:software.support@dnvgl.com
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How does Synergi Gas calculate linepack? 
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Where: 
Pavg = average gas pressure in pipe segment 
Tavg = average gas temperature in the pipe segment 
Zavg = average compressibility at Tavg & Pavg 
Zb = compressibility at base conditions = 1.0 
 
3. Combine and Re-arrange 

𝑉𝑏 =
𝜋

4
𝐷2𝐿 (
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) (
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4. Test Case 

Pipe:  18”od x 0.375”wt x 20 mi 
P1  1050 psig 
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T1, T2  60 degF 
Pavg =  
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𝑃𝑎𝑣𝑔 =
2

3
[1064.73 + 797.73 − (

1064.73 ∙ 797.73

1064.73 + 797.73
)] 

𝑃𝑎𝑣𝑔 = 937.656 𝑝𝑠𝑖𝑎 

 
 
Zavg  Plugged into Synergi Gas at Pavg & 60 degrees and get – 0.857949 
 

𝑉𝑏 =
𝜋

4
𝐷2𝐿 (

𝑇𝑏

𝑃𝑏
) (

𝑃𝑎𝑣𝑔

𝑍𝑎𝑣𝑔𝑇𝑎𝑣𝑔
) 

 

𝑉𝑏 =
𝜋

4
(

17.25

12
)

2

(20 ∙ 5280) (
519.67

14.73
) (

937.656

0.857949 ∙ 519.67
)

= 0.7854 ∙ 2.0664 ∙ 105600 ∙ 35.28 ∙ 2.1031 
 

12,716,210.49 𝑓𝑡3 
 

 

 

Fairly close 12,933,594 to 12,716,210.49 (1.68%).  Roundoff?  Z?  Temperature?   

For more information 

For more information on this issue or any other support issue, please email us at 
software.support@dnvgl.com. 

http://www.dnvgl.com/software
mailto:software.support@dnvgl.com
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