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Defining Repair, Remanufacture, Refurbish and Recondition

for application within
The Automation Investment Life Cycle
Purpose

This paper has been prepared to provide clarification and standardization in the use of key terms associated with the maintenance activities of industrial electronic and electromechanical products as applied within the AILC(1) model. The specific terms addressed by this paper are:

· Repair

· Remanufacture

· Refurbish

· Recondition

· Rebuild

This paper was prepared by searching for relevant industry citations. Various media were reviewed including periodicals, brochures, the Internet, and reference works. When further clarification was required, telephone interviews were conducted. The results of this extensive research further validate the need for standardized terminology since many of the sources employed conflicting uses of the terms.

Following the verbose definitions below, the reader will find a convenient summary chart which compares the cost and feature components of each of the maintenance activities available to the user of industrial electronic and electromechanical products.
Definitions

Repair

The term “repair” is perhaps the most widely used term associated with the maintenance of industrial electronic equipment. A common definition is “to put back in a good condition after damage...” (2) . 

The driving force behind the repair activity is a problem description. The repair activity therefore results in the fixing or replacing of only the failed components that elicited the problem description. Other components would be replaced only if they are clearly impeding the correct functionality of the unit. This is consistent with the use of “good condition” in the previous definition.

Prior to the unit leaving a repair facility it is generally tested to make certain that the repairs have remedied the supplied problem description. Some repair facilities will undertake a go / no go test procedure to test the broader functionality of the unit.

Repairs are generally carried out on a repair and return basis. There is little economic advantage for a company to store repaired units for reuse or resale since the repair process does not assure complete parametric(3) compliance nor has long term reliability(4) of the unit been ascertained.

In summary, repair activity has the following elements:

· Fixing/Replacing only the failed components

· The scope of work is limited to the supplied complaint

· The unit is functional based on limited go / no go testing

· A limited warranty is offered

Remanufacture

The original manufacturer of a piece of equipment or their authorized representative has the ability to take a used piece of equipment and return it to a “like new” or better condition. Through this process, the manufacturer remanufactures the original unit. 

The remanufacturing process starts with the disassembly and cleaning of the unit. The manufacturer then applies all applicable updates and enhancements to the unit. With many electronic products this includes upgrading to the latest applicable firmware (internal software). The unit is further inspected for components with aging characteristics which warrant replacement to assure reliable, like new operation. If the unit is intended to be stocked for later resale, all cosmetic features of the unit are restored to a like new condition. 

The unit is then placed into a parametric test fixture, often the original factory fixture, which validates that the unit is functioning within all stated specifications of a like new unit. Any deviations from specification will cause the unit to be pulled as non-conforming material which requires a technician or engineer to correct the anomaly and send the unit back through the parametric testing process. The unit may also undergo a specified run in or burn in test.

Upon successful completion of parametric testing, the unit is packaged in a new shipping container and returned to the customer or placed in inventory for later use. Manufacturers may inventory remanufactured units in order to provide customers with a faster and more reliable response than repairing and returning a repaired unit to a customer.

In summary, remanufacturing has the following elements:

· Only performed by the original equipment manufacturer or their authorized representative

· All applicable updates and enhancements are installed

· The unit is cleaned and cosmetically restored

· Failed and aged components are replaced

· Parametric testing is performed

· The unit is returned in new shipping containers

· A warranty similar to a new unit is generally offered

Refurbish/Recondition

The refurbish or reconditioning process is in many ways similar to the remanufacturing process but is generally performed by unauthorized, third party firms. Due to the unauthorized nature of the activity, the firm performing the refurbishing or reconditioning generally does not have access to the technical data required to perform the necessary updates and enhancements to the unit. Some third party firms have attempted to make unauthorized copies of copyrighted firmware and have been prosecuted for their actions. 

Firms performing the refurbishing or reconditioning may not have access to the capital necessary for investing in the wide array of parametric test fixtures required to assure that the refurbished or remanufactured unit meets the original design specifications.

In summary, refurbishing/reconditioning has the following elements:

· Performed by third party firms not authorized by the original equipment manufacturer

· May not apply all appropriate updates and enhancements

· The unit is cleaned and cosmetically restored

· Failed and aged components are replaced

· Limited parametric or go/no go testing is performed

· A limited warranty is offered

Rebuild

The term “rebuilding” is generally reserved for mechanical systems which is outside the scope of this paper. For this reason, the term will not be further developed here.
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