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About Farwest Corrosion 
Control Company
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About EMW-C™
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Wax Filled Casing 
Monitoring Summary
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• Pre-Fill Analysis
� Identification of Existing Conditions in casing (location of

spacers, water, shorts, corrosion product)
� Provides a baseline for post-fill comparison
� Confirm casing length for accurate fill volume

• Real Time Analysis During Fill
� Identification of possible fill problems such as boot leak,

pipe/spacer movement, air / water voids
� Track % full by Volume in real-time.

Long Range Capabilities for 
Dielectric Monitoring
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� Track % full by Volume in real-time.

• Post-Fill Analysis
� Confirm complete fill versus original (empty) baseline.
� Provide static full length ‘image’ record of baseline following successful fill 

• Periodic monitoring to detect changes over time.
� Use permanent above-grade connections in test station
� Compare periodic measurements versus baseline for changes including loss of 

wax, water incursion, shorts, and corrosion growth.



MONITORING
DIELECTRIC FILL
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Long Range EMW
Basic Setup
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Permanent Connectors for Above Ground
Long Term Monitoring
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Permanent Connectors for Above Ground
Long Term Monitoring
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Permanent Connectors for Above Ground
Long Term Monitoring
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Long Range EMW
Real Time Screen Shot During Wax Fill
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Casing Mockup
8” Casing – 38 feet long / 4” Pipe
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BASELINE (Unfilled) Shot
8” Casing – 38 feet long / 4” Pipe
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Partial Fill Realtime Shot
8” Casing – 38 feet long / 4” Pipe
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Final (Wax Filled) Shot
8” Casing – 38 feet long / 4” Pipe

• !����
��6 ��������
�
������@ ����
�
• �@ ���������������	�����"�������
	����� �	�����" 
� �������������"��
���
)�

'�����	�����		�����4
• :'
��
�������������
�'��"�� %��
)����


��'����
�
	 ��� ��1�
����'���
������

 
 ����	���
	�4��:'
���'��������������'�������
	��� ����������
��� ��
��	�4

��������	
��
��
��	
���

�	
�����

��J



Post-Fill Shot w Air Void Added
8” Casing – 38 feet long / 4” Pipe
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Post-Fill Shot w Water Void Added
8” Casing – 38 feet long / 4” Pipe
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Post-Fill Shot w Short Added
8” Casing – 38 feet long / 4” Pipe
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• In November 2010, PHMSA published 
Guidelines for Integrity Assessment of Cased 
Pipe in Gas Transmission Pipelines.

• The guidelines suggest casing monitoring
as “other assessment activities” to satisfy the 
requirements of NACE ECDA RP0502.

• Under Section 3.2.2:

PHMSA Casing Guidelines
Casing Monitoring
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• Under Section 3.2.2:

“The other assessment activities (such as monitoring 
casing integrity) supplement the indirect inspection 
tool data with additional data which is indicative of the 
effectiveness of engineered systems (such as casings, 
end seals, and wax fill) in preventing corrosion and 
protecting carrier pipe integrity.”



• Under D.1.1.3 Casing Fill Procedure…

Other Assessment Activities –
Casing Monitoring

Long Range EMW can determine the volume of wax fill immediately after filling to 
determine if this requirement has been satisfied.  Profile can also determine 
locations along the casing where fill problems may occur. 

“Once the fill material level has stabilized, the total volume of fill material pumped into the 
casing and vents must be compared to the calculated volume.  The difference in fill volume 
should be within 10% of expected.”
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“To ensure the continued effectiveness of the casing and fill material at preventing external 
corrosion:
•The fill material must remain in place and continue to encapsulate the carrier pipe.  
•The level of fill material in the annulus of a casing must be monitored to ensure that the annulus 
remains effectively filled.   Field verification of fill material effectiveness must include verification of 
casing integrity to assure that fill material is not lost through corroded or damaged casing.
•Electrical isolation of the casing from the carrier pipe must also be monitored.”

• Under D.1.2 Guidance for Filled Casings Free of Metallic Shots and 
Electrolytic Contacts…

Other Assessment Activities –
Casing Monitoring

��������	
��
��
��	
���

�	
�����

•Electrical isolation of the casing from the carrier pipe must also be monitored.”

Long Range EMW can verify that the wax remains in place through above ground 
monitoring and identification of new voids or water incursion.

Similarly, the level of fill material can be monitored and verified versus original 
baseline data.

Electrical Isolation is monitored by Long Range EMW by identification of metallic 
shorts and electrolytic coupling.



After the integrity assessment of the carrier pipe and casing has been completed, the operator must 
periodically monitor casing integrity as described below.  

•Structural integrity of the casing and end seals (i.e., that the casing pipe and end seals are not 
leaking) must be monitored.
•Fill quantity and fill level must be monitored (i.e., that fill material is not leaking out or melting).
•Electrical isolation of the casing from the carrier pipe must also be monitored.  The electrical 
isolation condition of the casing pipe to the carrier pipe must be in the clear or isolated condition.  
Testing techniques commonly utilized include Panhandle Eastern “B”, Internal Resistance, DCVG, 

• Under D.1.2.5 Periodic Monitoring…

Other Assessment Activities –
Casing Monitoring
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Testing techniques commonly utilized include Panhandle Eastern “B”, Internal Resistance, DCVG, 
ACVG, Current Attenuation, etc.

Long Range EMW can verify that the end seals are not leaking through monitoring of 
the entire annulus for (air) voids, and water incursion.

Similarly, the level of fill material can be monitored and verified versus original 
baseline data.

Electrical Isolation is monitored by Long Range EMW by identification of metallic 
shorts and electrolytic coupling.



Documentation of these quarterly, annual or periodic tests for isolation between the carrier and 
casing pipe and fill level stability is required.  The information must be used in the next 
reassessment as described in Section 3.

• Under D.1.2.5 Periodic Monitoring…

Long Range EMW provides documentation of each inspection with graphical 
representation of the full length of each casing.  Consecutive inspections are 
compared to determine and isolate changes.

Other Assessment Activities –
Casing Monitoring
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• Section D of the guidelines also provides monitoring requirements for 
unfilled casings.
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Other Assessment Activities –
Casing Monitoring
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Just as with filled casings, Long Range EMW can be used to perform the same 
monitoring as required by Section D.2.1 for unfilled casings.
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Demonstration of Real Time 
Monitoring During Wax Fill
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Summary of Casing Monitoring with Long 
Range EMW
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Thank You!
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