

This document is not an API Standard; it is under consideration within an API technical committee but has not received all approvals required to become an API Standard. It shall not be reproduced or circulated or quoted, in whole or in part, outside of API committee activities except with the approval of the Chairman of the committee having jurisdiction and staff of the API Standards Dept.
	[bookmark: Task2_4][bookmark: _Toc194182807]Task 2.4—Install Test Leads by Exothermic Welding Methods


1.0	Task Description
This task consists of installation of test leads on a structure by exothermic weld.
The task begins after the test point is properly located. This task ends when documentation of the connection is complete.
Exothermic welding, generally known as thermite welding, is a process using a graphite mold into which a charge-containing mixture of copper oxide and aluminum starting powder is poured. The mixture is ignited with a flint gun or electronic device, melts, and drops down, welding the wire to the structure.
Pin brazing is a means of thermite welding that involves using electrical current to melt solder to provide a connection.
The performance of this covered task may require the performance of other covered tasks such as:
Verify Test Lead Continuity (reference Task 2.1)
Prepare Surface for Coating Using Hand and Power Tools (reference Task 7.2);
Apply Coating Using Hand Application Methods (reference Task 7.5);
Measure Wall Thickness with Ultrasonic Meter (reference Task 8.2).
2.0	Knowledge Component
The purpose of this task is to install test leads by exothermic welding methods such as thermite welding and pin brazing.
An individual performing this task shall have knowledge of:
a) the proper size mold and charge for different sizes of wires and structures;
b) different alloy charges (which are used for steel and cast/ductile iron structures);
c) hazards associated with melting materials and using extreme heat;
d) contact between hot molten metal and moisture or contaminants may result in spewing of hot material; moisture and contaminants in mold and materials being welded are to be avoided; the exothermic weld device shall be used according to the manufacturer’s procedure; this process involves heat above 2500 °F, and all safety concerns shall be addressed;
e) manufacturer’s specifications for the pin brazing method [this includes the use of equipment that uses lower temperatures (approximately 600 °F)].
Terms applicable to this task:
alloy charges
A charge is the mixture of a copper alloy and magnesium starting powder. 
Abnormal operating conditions (AOCs) associated with the performance of this task include the following:
	AOC Recognition
	AOC Reaction

	Burn-through of the pipe wall causing a release and/or fire.
	Stop all hot work. Respond according to the operator’s emergency response procedures.

	Discovery of damage (e.g. mechanical damage and or corrosion) to an undergroundon pipeline facilityfacilities or components.
	Make appropriate notifications according to the operator’s procedures. Complete other actions, including documentation, as required.  Stop task activities, move to a safe distance, and notify appropriate pipeline personnel.

	Continuity cannot be verified.
	Repair or replace test lead. Make appropriate notifications.

	Insufficient wall thickness for exothermic welding.
	Stop task and make appropriate notifications. 


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

	1
	Identify the location where the test lead will be installed.
	This step confirms that work is performed on the intended location.

	2
	Remove a window of paint or coating from the section of pipe to be welded.
	An exothermic weld needs to adhere to bare pipe.
Preparation of the pipe surface is another covered task (Task 7.2).

	3
	Verify that actual wall thickness has been determined and meets minimum operator requirements.
	Sufficient wall thickness is necessary to maintain pipe integrity and personnel safety.
Verifying wall thickness is another covered task (Task 8.2).

	4
	Prepare and inspect the pipe surface to receive an exothermic weld.
	Verify that the surface profile meets manufacturer or operator specifications. If foreign materials are not removed, they could cause the exothermic weld to fail. 

	5
	Remove sufficient insulation from the wire and crimp the copper sleeve to bare the wire, as required.
	Insulation shall be removed to ensure proper adhesion to the pipe. Some smaller gauge wires require a copper sleeve.

	6
	Select and prepare the proper weld mold with a properly sized charge.
If using pin brazing, this step does not apply.
	Different wire sizes and applications require the use of different molds and weld charge.
Selecting the proper size charge is important to prevent burn-through of the pipe wall. If burn through occurs, stop hot work and follow the operator’s emergency response procedures.

	7
	Insert the wire and place the graphite mold on the desired location to be welded. Insert the appropriate charge into the mold.
If using pin brazing, this step does not apply.
	Centering the wire in the mold helps ensure proper adhesion.

	8
	Ignite the charge to create the exothermic weld. Hold the graphite mold firmly in place until the weld sets according to the manufacturer’s specification.
If using pin brazing, this step varies. For this method, the wire is held in place as the pin brazing current is applied.
	This begins the weld process.
NOTE	Charges may be ignited electronically or with a sparking device.
Pin brazing uses electric current to melt solder material to adhere the wire to structures.

	9
	Verify the integrity of the weld and electrical continuity.
	Carefully remove the slag with a hammer and wire brush. Verify adhesion of weld. File the sharp edges off of the exothermic weld.
This step requires the completion of another covered task (Task 2.1).
This step may lead to coating application (Task 7.5).

	10
	Document installation according to the operator’s procedures.
	Documents are essential for maintaining a corrosion control system.







