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1.0	Task Description
This task consists of installing impressed current groundbeds/anodes.
This task begins with verification that site location, material, and method of installation all comply with design requirements. The task ends when the impressed current groundbeds/anodes are installed and documentation has been completed as required.
The performance of this covered task may require the performance of other covered tasks such as: 
Install Galvanic Anodes (reference Task 9.2);
Observe Excavation Activities (reference Task 32);
Perform Backfilling (reference Task 39).
The performance of this covered task may require the performance of other covered tasks such as: 
Adjust Rectifier (reference Task 4.3);
Install Rectifiers (reference Task 9.3).
2.0	Knowledge Component
The purpose of this task is to provide cathodic protection (CP) for buried or submerged metallic structures. 
An individual performing this task shall have knowledge of:
a) CP systems and components comparable to AMPP Certification Level CP 2;
b) connection methods;
c) impressed current anodes are connected together to form an anode bed; connections are made based on configuration and design of the bed, which may include a termination box with a lead connected to the positive lead of the rectifier; shunts may be used for measurement and testing of individual anodes; isolation of individual anodes may be necessary for additional testing of the anodes; 
d) impressed current anodes (which are installed in special backfill, such as coke breeze or other fill material);
e) header cables (which is a cable or wire to which the anode lead wires are connected);
f) splice connections (which is the electrical connection between the anode lead wire and the header cable/wire or between anodes; these splice connections shall be carefully insulated to protect the connection from oxidation);
g) rectifier adjustment (which is performed after the anode system is energized to set CP levels).
Terms applicable to this task: 
This section intentionally left blank.
Abnormal operating conditions (AOCs) associated with the performance of this task include the following:
	AOC Recognition
	AOC Reaction

	Anode lead cable/wire is damaged.
	Make appropriate notifications according to the operator’s procedures. Complete other actions, including documentation, as required.  Notify the appropriate personnel to take actions as specified by the operator’s procedures.

	Unexpected production of water in anode installation.
	Make appropriate notifications according to the operator’s procedures. Complete other actions, including documentation, as required.  Notify the appropriate personnel to take actions as specified by the operator’s procedures.


3.0	Skill Component
To demonstrate proficiency of this task, an individual shall perform the following steps:
	Step
	Action
	Explanation

	1
	Verify that the location and materials are in accordance with design criteria.
	Impressed current anodes are usually installed in a right-of-way that is separated from the pipeline.
Locations are selected using criteria such as soil resistivity, topography, proximity to other structures, and geography.

	2
	Lay out the number, spacing, and configuration of the anodes at a selected location in accordance with design criteria (i.e. remote vs. distributed).
	Remote (deep well or conventional): installed vertically or horizontally as designed for the location and typically more than a 100 feet away from pipelinethe structure.
Distributed: located in close proximity to the structure and typically installed a minimum of 10 feet from the structure.

	3
	Excavate a vertical hole or horizontal ditch trench for anode installation.
	Excavation techniques may include ditchingtrenching, augering, drilling, etc.
Anodes are also installed as a replacement for expended anodes.
Anodes shall be installed in the soil or submerged in water that is electrically continuous with the pipeline backfill (common electrolyte.).
NOTE	This step requires completion of Task 9.2—Install Galvanic Anodes
NOTE	If coke breeze or other fill material is required by design to enhance current flow, it shall be installed during the installation of the anodes.

	4
	Carefully install anode in the excavated holeexcavation, and confirm that anodes are placed flat in horizontal installations or centered in the bore for vertical installations.

	Anodes should be lowered carefully into the excavations, being careful not to damage the anode, its lead wire, or the lead wire to anode connection. Any damage will result in premature failure.
NOTE	This step requires completion of Task 9.2—Install Galvanic Anodes
NOTE	To prevent damage to the anode, do not lift or lower the anode by its lead wire.

	5
	Install the anode header cable between the groundbed and the rectifier.
	Care shall be observed taken during this process, as any damage to the cable insulation will lead to premature failure of the groundbed. Direct current will be discharged at any breaks in the cable insulation.

	6
	Backfill the vertical hole or horizontal ditchtrench.
	Anodes shall be installed in the soil or submerged. Backfill material shall be free of rocks and debris to prevent damage to cable insulation.

	7
	Document installation as required by the operator’s procedures.
	Documentation is necessary to maintain record of groundbed/anode installation. Documentation shall should include the number of anodes and the manner or spacing of installation.



