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Marathon Pipe Line – By The Numbers



Marathon Pipe Line – Operating Map



The Amazing Soda Can



What is Pressure Cycling?

Fig 14B.3 in API 579-1 (Fitness For Service)



Pressure Cycle Rainflow Counting
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From: 100 To: 200 Range:100

From: 50  To: 150  Range: 100

From: 25 To: 175  Range: 150

From: 0  To:  200 Range: 200

From: 100 To: 150  Range: 50

From: 50 To: 100  Range: 50

From: 200  To: 0 Range: 200

From: 150 To: 50  Range: 100

From: 175  To: 25 Range: 150

From: 100 To: 50  Range: 50

From:200  To:  
100 Range:100

From: 150 To: 100  Range: 50
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Pressure Cycle Rainflow Counting
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Cycle Event From (PSI) To (PSI) Range (PSI) Cycles

1 100 200 100 0.5

2 50 150 100 0.5

3 0 200 200 0.5

4 100 150 50 0.5

5 25 175 150 0.5

6 50 100 50 0.5

7 200 0 200 0.5

8 150 50 100 0.5

9 175 25 150 0.5

10 150 100 50 0.5

11 100 50 50 0.5

12 200 100 100 0.5



Cumulative Damage

Unitless ratio of the number of cycles completed in a stress 
range to the max number of cycles allowed per stress range

Miner’s Rule
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D = Σ ni

Ni

d - Damage to pipe from a stress cycling range

n – Number of cycles completed per stress range 

N – Max number of cycles per stress range 



Cumulative Damage

• Example: O.D. – 40.00” / W.T. - 0.250”
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Internal 

Pressure 

Range (PSI)

Total Cycles 

(n)

Stress Range 

(Δσ - PSI)

Max Cycles 

(N)

Damage 

(ni/Ni)

50 2

100 2

150 1

200 1

4000

8000

12000

16000

1.34E+9

1.68E+8

4.98E+7

2.10E+7

1.5E+-9

1.19E+-8

2.01E+-8

4.79E+-8



How Long Is It Going to Take to Code This?
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Python Starter Pack (While We’re Talking About It…)

1. Open source – go get it!

2. Or just do everything in

3. Search ‘Exploratory Data Analysis in Python’

4. Take some cheap courses

5. Believe in yourself
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Under the Hood
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Under the Hood
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Scheduling Jobs… and Mailing the Results
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CHALLENGE

SOLUTION

RESULTS

Calculate pressure cycling results as painlessly as 
possible to maximize time on analysis

A one-stop shop in Data Lab!

• A week of work is done in 60 seconds
• No need for third party software
• No more lost months due to #VALUE errors
• Quick upload of results to server
• Approximately $50k per year

The Bottom Line
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I can help you do magic with 
Seeq Data Lab and Python code



Questions? 



Thank You 
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