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U.S. Department of the Interior
¥ Bureau of Land Management Module 10 - LUP part 2

Overview

Pipeline Projects FY 21-22

e Cathodic Protection (CP)
* Inspections
* Pipeline Description
* Rectifier locations
* Current Requirements

* Highway Expansion US 50

» Kansas Department of Transportation (KDOT) Hwy 50 Pipeline Project —
KDOT 50-35 KA-2383-01
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CP - Inspection
* S&B Services

* Annual and Bi-monthly Inspections
* Reports by J.D. Engineering

* CP requirements referenced from:
Crude Helium Pipeline Annual Inspection Evaluation Report (2021)
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Pipeline Description

Table 1: BLM-AMFO, CHEU to Bushton, Pipeline Table of Segments

Length Diameter Wall Material %SMYS

S t Mile Post : X -
egmen ¢ ros (mi) (in) Thickness (in) Grade (psi) (1,500 psi)

1. Amarillo CHEU to

, 0.0to 187.5 187.5 8.025 0.250 46000 56.3%
Satanta

. Satanta to Bushton 187.5to 354.8 169.1 4.5 2 5000 44.0%

. Sher-Han Lateral S0.0 to S37.7 . 1.5 2] 44 0%

4. National Lateral NO.0 to N23.1 23. 1.5 2] 44.0%

5. Jayhawk Lateral J0.0toJ12.2 : 3.1 39.9%



Presenter Notes
Presentation Notes
5 Segments (for purposes of CP analysis)
Installed early 1960’s
Coal tar asbestos coating
Semi-plasticized coal tar primer
Coal tar enamel
Fiberglass mat
Coal tar saturated asbestos felt outerwrap
Operates between 600 and 1,500 psi
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CP - Rectifier Locations

o 8 existing rectifiers Rectifier Locations

 Cliffside and privately owned Otis
rectifiers providing current as well
(not shown)

New - Hugoton, KS

e 4 Rectifiers added in 2021 |
* Weak points from 2012 CIS —

* Working to establish account with Sher-Han
energy supplier

New - Etter, TX

Masterson

New - Cliffside
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CP - Current Requirements

Pipeline Segments

oo -]  eSep -2 -3 Seg-4 emScp-5



Presenter Notes
Presentation Notes
Current Required - DC current density best practice of 2 mA/ft2 (equivalent to 1 mpy corrison)
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US Hwy 50 Expansion Project
KDOT 50-35 KA-2383-01

* Expansion of U.S. 50 Cimmaron/Dodge City, Kansas
e Upgrade to controlled access, four-lane divided expressway

e Utility Conflict KDOT / Federal Helium Pipeline

* Need for pipeline reinforcement
* Following slides used to showcase the condition of pipeline
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* US50/
Federal
Helium
Pipeline
Crossing



Presenter Notes
Presentation Notes
US 50 / Federal Helium Pipeline crossing
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* MLV - 27



Presenter Notes
Presentation Notes
US 50 / Federal Helium Pipeline crossing
Phase 1 to recoat carrier pipe and install new split casing on north side US 50
Phase 2 will occur after construction of new highway north of existing.  Phase 2 will remove existing casing and install new under current Highway before expanding to the South.
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KDOT 50-35 KA-2383-01

Bare casing; good seal

2. Calcareous deposit
3. Corrosion on casing
4. WT carrier pipe (0.208”



Presenter Notes
Presentation Notes
The bare casing; end seal in good condition.  Appears to have been maintained at some point since original installation (20220425_145352.jpg).
Calcareous deposit at coating failure.  No visually discernable corrosion pitting present.
Heavy corrosion pitting and corrosion product found on north casing pipe
Ultrasonic wall thickness measurement (0.208) on 4.5-in outside diameter, 0.219-in wall thickness (nominal) carrier pipe
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KDOT 50-35 KA-2383-01



Presenter Notes
Presentation Notes
Coating damage just south of MLV-27
Casing pipe south side of US-50 (0.176” actual, 0.188” nominal wall thickness)
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KDOT 50-35 KA-2383-01

1. Pipe damage

N

After coating removal
. After sandblasting
. Grind repair

B~ W



Presenter Notes
Presentation Notes
pipe damage as-found with corrosion already present in the gouge
gouge image after coating removal
gouge image after sandblasting and measurement
gouge image after grind repair
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KDOT 50-35 KA-2383-01



Presenter Notes
Presentation Notes
Defect - transition between the casing end seal / coal tar asbestos pipeline coating system
Exposed bare metal or a second layer of coal tar?  If potential < -550 mV, the coating should be viewed as compromised.
Although this exposed a large amount of bare steel, there is no discernable pitting in the metal.  �The cathodic protection system appears to be effective.
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KDOT 50-35 KA-2383-01

Surface irregularities Grind test
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Presenter Notes
Presentation Notes
Surface irregularities from the seamless pipe manufacturing process or �fatigue cracking / environmentally assisted cracking.  ��Investigated by easy grind If they disappear instantly, they can be looked at as a non-injurious surface anomaly.  If it takes more than a few mills of grinding to “disappear” them, it could be more serious.�
< 4% WT reduction to remove (8 mils of grinding at the deepest point)��
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KDOT 50-35 KA-2383-01

Denso Protal 7200 two-part epoxy Worst case pit (carrier pipe)

]



Presenter Notes
Presentation Notes
Recoat of a pipeline inspection segment with Denso Protal 7200 two-part epoxy

The worst corrosion pit found on 83.4-ft of pipeline inspection, a minimal 0.0265-in (11.6%) wall loss relative to the nominal wall thickness.
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KDOT 50-35 KA-2383-01

Welding on new split casing Continued toward MLV 27
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KDOT 50-35 KA-2383-01

Spit casing weld seams Casing and spacers



Presenter Notes
Presentation Notes
Before weld slag was buffed off
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KDOT 50-35 KA-2383-01

South of US 50

* End sealing system
* Test station

* Air-to-soil interface



Presenter Notes
Presentation Notes
South casing end with sealing system, test station, and air-to-soil interface installed
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KDOT 50-35 KA-2383-01

* North casing end
e Contrast new/old



Presenter Notes
Presentation Notes
Contrast between the new pipe and the corroded north casing end.  A deep, general corrosion pit of 630 mils (25.2% per nominal wall thickness) was found in this section
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KDOT 50-35 KA-2383-01

e Casing pressure test \
* 1 psi/20 min (good results) ’
e Leak on casing vent (shown)



Presenter Notes
Presentation Notes
the casing pressure test lost 1 psi in 20 minutes which is exceptional.  This image shows a leak that was found where the DOI sign is attached to the existing south casing vent.
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KDOT 50-35 KA-2383-01

Bull guard and ditch tape by MLV 27 New test station with coupon



Presenter Notes
Presentation Notes
The bull guard is set and the ditch tape is visible at this point in the backfill process
Here’s a list of measurements that can be collected at these test stations:
P/S-On (VDC)	Pipe-to-soil potential, ON
P/S-Off (VDC)	Pipe-to-soil potential, instant OFF (if CP system is interrupted)
P/S-On (VAC)	Pipe-to-soil potential AC (used for safety, not AC corrosion risk)
DC Cpn-On (VDC)	DC coupon (pipe)-to-soil potential, ON
DC Cpn-Off (VDC)	DC coupon (pipe)-to-soil potential, instant OFF (using momentary switch, no additional interruption required)
DC Cpn-On (mA)	DC current pickup, used to calculate DC current density
AC Cpn-On (VAC)	AC coupon-to-soil potential, AC
AC Cpn-On (mA)	AC current discharge, used to calculate AC current density
Native Cpn-On (VDC)	Native coupon-to-soil potential
C/S-On (VDC)	Casing-to-soil potential, ON
C/S-Off (VDC)	Casing-to-soil potential, instant OFF (if CP system is interrupted)
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KDOT 50-35 KA-2383-01

Soil resistivity test MLV 27, relocated AM 229 signpost
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Presenter Notes
Presentation Notes
soil resistivity test
bull guard, test station, MLV-27, and relocated AM 229 signpost
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KDOT 50-35 KA-2383-01

e Backfill



Presenter Notes
Presentation Notes
backfill is underway!
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Questions/Comments
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