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Flexible Commissioning of a Batch Control System


Many problems are created when a manufacturer replaces an existing control system with a new and improved control system. The reasons for the upgrade range from new regulatory requirements, to computer problems such as the Year 2000 glitch, to the availability of spare parts to support the operation of the manufacturing facility. Among the problems created by these upgrades is finding a way to produce the product while the new control system is installed, commissioned, and validated for operation. This situation is significant in terms of market share and financial revenues when the facility is the sole source for a pharmaceutical product with a major market. Add changing regulatory testing requirements, and you have the makings of heartburn and sleepless nights for anyone involved with the control system upgrade. Such a situation is the basis for the concept of flexible commissioning.


First you may ask: what is flexible commissioning? Flexible commissioning is defined as any mechanism or means that allows the functionality of an existing control system to be preserved in place while the new control system is commissioned, installed, and validated. The application of flexible commissioning is essentially a means for creating contingency in a control system upgrade schedule by putting in place an intermediate solution to switch between the existing control system and the new control system. Flexible commissioning must be planned and implemented with both the existing and new control systems in mind. Both control systems, when operated in conjunction with the flexible commissioning means, must produce results consistent with the performance that would result if no flexible commissioning means were present. This is a crucial point of this concept since the control systems are being tested for proper operation as if the flexible commissioning mechanism or means was not there. The flexible commissioning means must also isolate the actions of one control system from the other. If the isolation is not complete, the validation status of the existing control system can be compromised by the new control system, thus invalidating the software of the existing control system. 


The typical scenario for using flexible commissioning follows the sequence documented below:

· The facility is placed under the control of the existing control system for the purpose of manufacturing product. 

· Upon completion of a given number of lots, the facility is placed under the control of the new control system for the purpose of commissioning and validating its software. 

· At the conclusion of the testing period, the control of the equipment is switched to the existing control system for production. During this production period, any hardware or software changes required by the test results are made to the new control system. 

· At the conclusion of the production period, the production equipment is switched back to the new control system for continuation of the commissioning and validation activities. 

· The sequence continues until the Installation Qualification (IQ) and Operational Qualification (OQ) testing for the new control system is complete and the control system is ready for PQ testing. 


At this point in time, the facility should be readied for the removal of the existing control system and any equipment used to implement the flexible commissioning mechanism or means. One last manufacturing run on the existing control system should be considered to stockpile product for the expected downturn period. Upon completion of the final installation, an Installation Qualification test of the wire connections must be completed prior to the execution of the PQ testing.


When examining the application of flexible commissioning to an existing control system, the following issues should be addressed:

1. There must be a way to validate the mechanisms or means of flexible commissioning for operation with the existing control system. In essence, the existing control system software should require little or no changes, with the emphasis being on no changes. 

2. The amount of testing required to validate the mechanisms or means should be taken into account so that the installation can be accomplished in a minimum amount of time.

3. The mechanism or means must be highly repeatable and produce consistent results. These results should be consistent with those produced by the existing operating system without the mechanism or means in place.

4. The mechanism or means must isolate the operation of the existing control system from the new control system and vice versa. 

5. Anticipating a failure, the operation of the mechanism or mean should be fault tolerant, with its failure position defaulting to the existing control system. This validated position should provide the safeguards needed to recover from a failure of the mechanism or means.

6. There must be a way to implement security on the mechanism or means to protect it from inadvertent or unauthorized change from one control system to the other.

7. There must be a Standard Operating Procedure (SOP) developed for the switching of the flexible commissioning mechanism or means between the two control systems.

More details on the concept of flexible commissioning will be presented by Lead Engineer Andrew Gerken at the Interphex 2001 Conference in March.

