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1. Purpose
1.1. The purpose of this procedure is to control introduction of foreign material into critical plant systems and components in order to minimize the potential for damage to equipment, increase equipment reliability, and reduce equipment downtime.
2. Scope
2.1. This procedure shall apply to all generation facilities. Priority of systems or components shall determine the level of Foreign Material (FM) control required.  Departments affected by the FME program include:
2.1.1. Operations, Maintenance and Planning
2.1.2. Engineering (including the Laboratory)

2.1.3. Purchasing and Warehousing
2.2. All applicable Contractor work will adhere to the standards and procedures set forth herein unless a Contractor has their own FME program.

2.2.1. The Project Manager for the work shall make the final determination to FME requirements for any Contractor work.

2.2.2. If utilizing a Contractor FME program, the substitute program must be at least as stringent as Associated Electric’s FME program.

2.2.3. A complete copy of Contractor FME program will be provided to the Project Manager sufficiently in advance of conducting work on Associated Electric’s equipment or systems to allow a reasonable time to review and approve the substitute FME program in advance of the work.

2.2.4. Approval of the Contractor’s FME program shall be provided by Associated Electric’s FME Coordinator in writing prior to the Contractor commencing any work on an affected Associated Electric system or component. 
2.2.5. Contractor shall provide their own craft to follow their or Associated Electric’s FME program.
2.2.6. Associated Electric personnel shall have access to the work for inspection.
2.2.7. Contractor shall immediately notify Associated Electric of Loss of FM control.

2.2.8. Contractor shall provide Associated Electric copies of all FME records at the completion of work.

3. Responsibilities
3.1. The FME program shall have support from the highest levels of Associated Electric.

3.1.1. The critical nature of the equipment operated and maintained by Associated Electric necessitates every reasonable effort should be taken to prevent damage to Associated Electric systems and components.

3.1.2. Associated Electric is committed to establish and maintain a robust FME program and will ensure adequate resources are available to the FME program.
3.1.3. Employees failing to implement FME program procedures shall be subject to disciplinary actions.

3.2. Front Line Supervisors (FLS)

3.2.1. For the purpose of the FME program, FLS shall include Mechanical Maintenance Supervisors, Electrical Supervisors, I&C Supervisors, Planning Supervisors, Laboratory Supervisors, Engineering Supervisors, Engineers, Shift Supervisors, Assistant Shift Supervisors, Coal and Material Handling Supervisors, Purchasing Supervisors, and Warehouse Supervisor and Department Superintendents.
3.2.2. All FLS shall be responsible for knowing the content of the FME program shall be able to recognize procedural requirements of the FME program and shall be able to recognize the loss of FME integrity control.

3.2.3. All FLS shall support training and awareness of the FME program and shall assist and advise Craft Labor in the proper control of FM into plant components and systems.

3.2.4. FLS shall make sure that company work policies and procedures are consistent with FME guidelines.
3.2.5. Reviews work package FME requirements to ensure they are appropriate to the task and to local conditions.

3.2.6. Provides craft labor job briefings and ensures required FME controls are addressed in the job brief.
3.2.7. All FLS shall be responsible for inspecting work to be sure that proper FME practices are being followed.
3.2.8. Ensure a post-job review is completed, as required, upon completion of work in an FME area and is documented in the work package feedback.

3.3. Maintenance

3.3.1. Assistant Plant Manager
· Assistant Plant Manager shall be responsible for the implementation of the FME program within the Maintenance Departments.

· Assistant Plant Manager shall ensure adequate staffing to cover FME needs as necessary.

· Assistant Plant Manager should reinforce standards and expectations as well as hold individuals accountable to those standards and expectations.
3.3.2. Maintenance Superintendents
· Maintenance Superintendents shall work with the Assistant Plant Manager on the implementation of the FME program within their Maintenance Department.

· Maintenance Superintendent shall work with the Assistant Plant Manager to ensure adequate staffing to cover FME needs as necessary.

3.3.3. Maintenance Supervisors

· Maintenance Supervisors shall be responsible for inspecting work to ensure that affected maintenance activities are following the FME program.
3.4. Planning

3.4.1. The Planning Department shall be responsible for identifying FME controls during work planning.
3.4.2. Shall identify applicable FME level and required controls in work packages.

3.4.3. As necessary, performs plant walk downs to determine level of FME control required.

3.4.4. Analyzes feedback to improve future work packages for FME control requirements and incorporates feedback during work package preparation.
3.5. Craft Labor

3.5.1. Craft Labor is responsible for adhering to FME procedures and maintaining clean worksites. Craft Labor shall provide feedback to their supervisor as to the effectiveness of the FME program and suggest possible improvements.
3.5.2. Prior to being assigned work in an FME area, receives a job briefing.

3.5.3. Evaluates the FME level assigned in job package to ensure it is appropriated and resolves issues prior to entry into the FMEA.

3.5.4. Inspects component internals for foreign material upon breaching system or component.

3.5.5. Ensures the designated FME Monitors are aware of parts, tools and materials taken into and removed from the FME-1/High Risk Areas.
3.5.6. Craft Labor shall immediately notify the appropriate FLS of suspected loss of FM controls.
3.6. Foreign Material Exclusion Monitor (FMEM)

3.6.1. The position of FMEM shall be utilized when a Foreign Material Exclusion Area (FMEA) is deemed appropriate.  Otherwise, the FLS or assigned maintenance labor will monitor the work area.

3.6.2. FMEM shall be responsible to log items in and out of the FMEA, the monitor shall also regulate the traffic entering and exiting the FMEA.
3.6.3. Aside from job duties including fire watch, and confined space standby, the FMEM shall not perform other tasks.

3.6.4. Any material that enters the FMEA that will be utilized and not removed from the area shall be properly noted on the log sheet.

3.6.5. When working alone a worker may act as his/her own FMEM.
3.7. Additional Positions (Project Managers/Job Coordinators/Contractor Liaisons)
3.7.1. Additional Positions shall support training and awareness of the FME program and shall assist and advise Craft Labor or Contractor Craft Labor in the proper control of FM into plant components and systems.
3.7.2. Additional Positions shall be responsible for spot checking Craft Labor work or Contractor work to ensure that affected activities are following the appropriate FME program.

3.7.3. Additional Positions shall have the authority to properly enforce the FME Procedure (or approved Contractor Procedure) to the extent of stopping the job until the matter can be further investigated.
3.8. Engineering
3.8.1. The Engineering group shall maintain, edit, and update the FME program.  They will also assist the Planning Department in the identification of FME Control Points.
3.9. FME Coordinator

3.9.1. The FME Coordinator shall be designated by the Engineering Supervisor or Engineering Coordinator.
3.9.2. The FME Coordinator shall be responsible for:

· Introduction of the FME program to affected employees and coordination of FME program training.

· FME program records.
· FME program forms.
· Determination of FME requirements on work proposed at AECI facilities.
3.10. Operations

3.10.1. Shift Supervisors, Assistant Shift Supervisors, Coal and Material Handling Supervisor, shall support training of the FME program and shall assist and advise operations Craft Labor in the prevention of FM into plant components and systems.
3.10.2. All Operations department Shift Supervisors and Assistant Shift Supervisors shall be responsible to understand the FME guidelines sufficiently to recognize the loss of FME integrity when spot checking any work (operations, maintenance, or Contractor) and shall report the loss of FME integrity to the appropriate supervisor.
3.11. Laboratory

3.11.1. Laboratory personnel shall be responsible for following FME guidelines when opening and closing affected systems or equipment under Laboratory control.
3.12. Warehouse and Purchasing

3.12.1. Warehouse personnel shall be responsible for material stored in the warehouse and shall protect affected material according to this procedure.

3.12.2. Purchasing personnel shall be responsible for informing vendors of the requirements of Associated Electric’s FME program requirements for equipment or materials provided by vendors.
4. Instruction

4.1. Work Order Planning

4.1.1. Planners shall, whenever possible, identify in advance the need for FME during the planning and work order conversion process.  Any time a work order may require plant personnel to breach a piping system, open an electrical enclosure, or open any component not normally accessible, FME control must be considered.
4.2. Determining FME Zone/Risk Levels and Transitioning between Zones
4.2.1. FME Zones:  FME is divided into two levels to provide more effective administration of FME controls during work task performance as follows:
· High Risk FME Zones (FMEZ1):  A zone established when a loss of FME integrity could result in personnel injury, reduced safety systems or plant availability, an outage extension or significant cost for recovery.  It is also established when a final visual inspection of internal cleanliness before system closure is not possible because of configuration.  
· Standard Risk FME Zones (FMEZ2):  Established for breaches that do not meet the requirements of the High Risk FME Zone (FMEZ1) but that need some form of foreign material exclusion boundaries and work practices applied.  In this zone, a final closeout inspection may be required.  
4.2.2. High Risk FME Zone 1 (FMEZ1) Components and Requirements:  FMEZ1 shall always have the highest FM controls and Foreign Material Exclusion Area’s (FMEA’s) shall be used.  Any system that directly impacts the operation of one or more of the following components or directly could limit its integrity or availability shall be considered critical as well. The following components shall be considered High Risk FME Zones (FMEZ1):  
· Turbine and Generator

· During turbine or generator assembly or disassembly, including generator bus work, generator excitation system and all lube oil systems and hydraulic systems.

· Emergency fire protection pumps and associated systems during disassembly or reassembly.
· The requirements of a FMEZ1 are as follows:

· Foreign Material Exclusion Areas (FMEAs) shall be established prior to beginning work activity for High Risk FME Zones (FMEZ1).
· A FMEM shall be assigned to the FMEA prior to beginning work activity for High Risk FME Zones (FMEZ1).
· A log should be set up at all ingress and egress points and the FMEM shall log all material entering and leaving the FMEA.
· A pre-closure inspection is required for all FMEAs. Craft Labor and the FMEM shall complete this inspection prior to final closure of the FMEA to verify there is no FM remaining within the FMEA boundaries.  See instruction within 4.4.3, Foreign Material Exclusion Areas.

· Personnel entering FMEZ1 for operator rounds shall secure loose items and log all material entering/leaving the FMEZ1.
· All items, tools or materials not of a “fail-safe” design should have a lanyard attached as a backup measure to prevent their loss into the open system or component.

· Tools and equipment that contain lead, steel, or other types of shot that have a potential for the shot to come loose shall not be used in FMEZ1.
· Cranes with access over a FMEZ1 shall be restricted from traveling over the FME Zone unless overhead areas are controlled according to these FMEZ1 requirements.  
· Craft labor shall inspect overhead, gratings, walkways, railways and other structures or components for dirt or debris that could become loose or dislodged and introduced into an open system.

· The FMEM shall allow only necessary tools, materials, equipment, packing material and personnel access to the FMEZ1. 
· Craft Labor shall ensure that any component is free of FM prior to installing it in a system.  Craft Labor shall inspect all parts received from the warehouse for FM including but not limited to: paperwork, rock, gravel, plugs, shipping covers, bolts, fasteners, rags, fire blanket, solvents, oils and water, etc.  

· Craft Labor shall also inspect tools and materials taken into and out of the FMEZ for loose, broken or missing parts that may become foreign material.
· Entry of fibrous materials that may degrade into the FMEZ such as tags, tape, and paper towels, should be avoided.  When tags, tape or paper towels must be used near open systems, the amount of tags, tape or paper towels entering the FMEA shall be minimized and shall be documented in the log.
· Craft Labor shall use specific FME protective devices and covers within the FMEZ1.  

· Craft Labor shall use lint free rags and other safe FME practices, e.g. safely securing all tools, personal protective equipment, and other necessary items (such as glasses, badges, hard hats, radios, etc.) prior to entering the FMEZ1.  Whenever possible the method of securing this equipment will include the use of taglines and lanyards to keep any material that may be dropped under control.

· Upon initial breach of a critical plant system or piece of equipment, Craft Labor shall inspect the equipment for loose material.
· Once a system has been breached, Craft Labor shall promptly cover all voids and piping not being worked on. Covers can be made from any suitable material unless by its nature it can become FM by entering the system.  Any cap or cover used should be clearly marked “FME”.

· Pick up waste material immediately and place it into proper containers for disposal.  To the extent practical, do not keep trash cans or other general refuse containers within the FMEZ.

· Reduce the spread of debris by scraping, vacuuming, and wiping up loose debris before grinding or wire brushing.

· Perform intermediate cleaning tasks that increase system cleanliness before starting the next task.

· If a hot-tapping or debris generating process is utilized, ensure controls are in place to capture debris generated from the cutting device.  A borescope inspection may be necessary to ensure all FM including shavings are removed.

4.2.3. Standard Risk FME Zone 2 (FMEZ2) Requirements: Established for breaches that do not meet the requirements of the High Risk FME Zone (FMEZ1) but that need some form of foreign material exclusion boundaries and work practices applied.  The requirements of a FMEZ2 are as follows:
· Upon initial breach of a critical plant system or piece of equipment, Craft Labor shall inspect the equipment for inspection of loose material.

· Prepare a separate staging area for tools and materials convenient, but outside, the designated FMEZ2 where it will not be disturbed.

· Allow only necessary tools, materials, equipment, packing material and personnel access to the FMEZ2. 
· Craft Labor shall ensure that any component is free of FM prior to installing it in a system.  Craft Labor shall inspect all parts received from the warehouse for FM including but not limited to: paperwork, rock, gravel, plugs, shipping covers, bolts, fasteners, rags, fire blanket, solvents, oils and water, etc.  

· Craft Labor shall also inspect tools and materials taken into and out of the FMEZ for loose, broken or missing parts that may become foreign material.
· Entry of fibrous materials that may degrade into the FMEZ such as tags, tape, and paper towels, should be avoided.  When tags, taper of paper towels must be used near open systems, the amount of tags, tape or paper towels entering the FMEA shall be minimized and shall be documented in the log.
· Craft Labor shall use specific FME protective devices and covers within the FMEZ2.  

· Craft Labor shall use lint free rags and other safe FME practices, e.g. safely securing all tools, personal protective equipment, and other necessary items (such as glasses, badges, hard hats, radios, etc.) prior to entering the FMEZ2.  Whenever possible the method of securing this equipment will include the use of taglines and lanyards to keep any material that may be dropped under control.

· Craft Labor shall inspect overhead, gratings, walkways, railways and other structures or components for dirt or debris that could become loose or dislodged and introduced into an open system.

· Craft Labor shall use appropriate FME signs indicating an FME Zone.

· Craft Labor shall establish FME Zones that are as small as practical to maximize control of all items entering the Zone.
· Once a system has been breached, Craft Labor shall promptly cover all voids and piping not being worked on. Covers can be made from any suitable material unless by its nature it can become FM by entering the system.  Any cap or cover used should be clearly marked “FME”.

· Craft Labor shall pick up waste material immediately and place it into proper containers for disposal.  To the extent practical, do not keep trash cans or other general refuse containers within the FMEZ.

· Craft Labor shall reduce the spread of debris by scraping, vacuuming, and wiping up loose debris before grinding or wire brushing.

· Craft Labor shall perform intermediate cleaning tasks that increase system cleanliness before starting the next task.

· If a hot-tapping or debris generating process is utilized, ensure controls are in place to capture debris generated from the cutting device.  A borescope inspection may be necessary to ensure all FM including shavings are removed.

4.2.4. Guidelines for transitioning from High Risk FME Zone 1 (FMEZ1) to  Standard Risk FME Zone 2 (FMEZ2):  In transitioning from FMEZ1 to FMEZ2, the Front Line Supervisor or Project Manager must ensure that all component openings have been covered and that FME devices have been logged, including their location.  In particular:
· The Front Line Supervisor or Project Manager must first ensure that the FME log has been reconciled and reflects an accurate listing of all items in the FME Zone.
· Logging and monitoring activities are suspended, and the log is secured for later use.
· All FMEZ2 requirements are maintained.

4.2.5. Guidelines for transitioning from Standard Risk FME Zone 2 (FMEZ2) to High Risk FME Zone 1 (FMEZ1):  In transitioning from FMEZ2 to FMEZ1, the Front Line Supervisor or Project Manager must ensure that all unnecessary materials, parts, and tools are removed from the FMEZ and the only remaining items are listed on the accountability log.  In particular:
· The requirements for a high-risk FMEZ1 are reestablished as noted in the FME plan.

4.3. Work Order Execution

4.3.1. Scheduling and Assignment

· FLS shall review work order FME requirements and ensure FME guidelines are being properly followed throughout the execution of the work order.

· FLS shall ensure that work is scheduled to allow sufficient time to adhere to the FME guidelines.

· FLS shall make certain Craft Labor are briefed properly on FME requirements and that Craft Labor understand their individual FME responsibilities prior to beginning work.

· FLS shall assign a worker to act as FMEM when appropriate.

· FLS shall identify the need for FMEAs associated with a work order and help set their boundaries prior to beginning work on the work order. 
· FLS shall inform operations of any FMEAs that will be established as part of a work order prior to work beginning.

· FLS shall ensure proper inspections are being carried out, both following the system or component opening and prior to its closing.

· FLS shall document any practice that falls outside the FME control plan and approving said practice.

· FLS shall forward all FME documentation to the FME Coordinator.
4.3.2. Pre-Job Briefing
· A comprehensive discussion of applicable FME requirements shall be included in work order pre-job briefings.  FME topics to be discussed shall include:

· Assignment of FMEAs including methods for posting, establishing, and controlling boundaries.

· Establishing controlled access point(s) for FMEAs and identifying staging and lay down areas for materials, tools, and other job-related equipment.
· Designating FMEMs for High Risk FME Zones.

· Reviewing log-in procedures for access and egress from the FMEAs.

· Surveying the work area and surrounding areas to determine specific precautions that may be required to contain FM generated from the work activity and to ensure FM is not allowed to contaminate critical plant systems.

· Identifying specific FME protective devices and covers that will be required to protect breeched systems.

· Filling out the FME Control Plan Form.(Appendix B) when required.  The forms are required in High Risk FME Zones (FMEZ1).
· Appropriate FME measures shall be taken to protect both the removed component/assembly and the system/component that was breached.
· Continuing FME considerations shall be given for removed items that are transported to shops or otherwise removed from normal areas.

4.3.3. Foreign Material Exclusion Area (FMEA)
· FMEAs shall be established prior to beginning work activity for High Risk FME Zones (FMEZ1)
· FMEA boundaries shall be constructed by the assigned Craft Labor as defined in the pre-job briefing. These boundaries shall be set up in a reasonable fashion allowing room for work activities but without being too large to be practical.

· Craft Labor shall post FMEA boundaries using signs, boundaries, and other notifiers so that FMEAs are clearly defined.
· All FMEA should include clearly defined ingress and egress points.

· A log should be set up at all ingress and egress points to keep track of all material entering and leaving the FMEA.
· FMEA boundaries shall be orange/black tape. Tape shall be properly labeled.
· Work Order Execution in Foreign Material Exclusion Areas
· Once FMEA boundaries have been established, all Craft Labor must enter and exit the FMEA through the defined ingress and egress points.

· All materials brought into and taken out of the FMEA must be logged.  Log entries should include the name of the worker, a brief description of the material (including quantity if applicable), and the time and date of entry and/or exit of the material from the FMEA.  Logs should be reconciled regularly throughout the job (possibly as often as once a shift) and prior to closure of an FMEA to assure accountability.
· Craft Labor shall make every effort to limit the quantity of items brought into the FMEA.  Unneeded tools and equipment shall not be brought into the FMEA (e.g. emery cloths).  Personal items such as watches, body piercings, jewelry, cell phones or loose change shall not be brought into the FMEA.
· Craft Labor shall use specific FME protective devices and covers within the FMEA.  
· Craft Labor shall use lint free rags and other safe FME practices, e.g. Craft Labor shall safely secure all tools, personal protective equipment, and other necessary items (such as glasses, badges, hard hats, radios, etc.) prior to entering the FMEA.  Whenever possible the method of securing this equipment will include the use of taglines and lanyards to keep any material that may be dropped under control.
· Prior to taking any required items into a FMEA, Craft Labor shall thoroughly inspect the items for loose pieces or other defects which could cause the material to break apart and contaminate a critical plant system.

· Remove all trash as it accumulates in and around FMEAs to the maximum extent practical.  Do not place trash cans within the FMEA unless completely unavoidable and only then with the proper authorization.
· Craft Labor shall not perform work adjacent to a FMEA without approval of the FLS.
· FMEA Pre-Closure Inspection and Closeout
· A pre-closure inspection is required for all FMEAs. Craft Labor, FMEM and FLS shall complete this inspection prior to final closure of the FMEA to verify there is no FM remaining within the FMEA boundaries.

· Craft Labor shall inspect all tooling being used within the FMEA to be sure there are no pieces or parts missing.

· The FMEM shall reconcile the FMEA log prior to final closure of the FMEA.  The FMEA log shall be turned in with the completed work order for recordkeeping.

· When the above steps have been completed, the system may be closed.

· After all FMEA pre-closure inspections and reconciliations are complete, and the system is closed, Craft Labor shall remove all FMEA boundaries, signs, and postings.
4.3.4. Restricted Re-opening

· At times it may be necessary to re-open a previously closed system. Examples may include but are not limited to:

· Opening to verify closeout.

· Opening to retrieve FM that was missed in the initial close out.

· Opening to do minimum maintenance activities that may have been missed.

· When a system is opened in this manner it shall be less than one shift and shall have continuous monitoring by a FMEM of any opened access.

· Reopening shall only be authorized by the FME Coordinator.
4.4. FME Control Loss
· Craft Labor shall notify their Front Line Supervisor anytime FME integrity is lost.

· All reasonable attempts to retrieve FM shall be made; unless item has been deemed “no threat” by Engineering Deeming “no threat” will not be a common practice.

· Attached form (Appendix C) shall be used when FME Control is lost and FM has been deemed irretrievable.

· If FM retrieval is required, the retrieval should be carefully planned. Factors to consider include:

· Can the FM be reliably retrieved?

· Will the FM break apart when being retrieved?

· Could the FM be distributed during recovery creating a more complex situation?
4.5. Purchasing and Warehousing
4.5.1. Warehouse

· The warehouse shall inspect items for FM upon receipt.  Any FM shall be noted, documented and removed.  FM shall include loose items but are not limited to: rocks, shipping plugs, paper, cardboard, water, nuts, bolts, or any item not on the shipping manifest.

· In the event an item is delivered to the warehouse, and by its nature or design cannot be checked for FM, it shall be tagged “not checked for FM”.  Do not remove shipping wrapping to perform receipt inspections.

· While items are in inventory storage, they shall have covers on any open ends. Covers shall have FME clearly marked on the outside.  Before items are issued they have be checked to verify the covers are still in place.

· When delivering items to the job site, warehouse personnel shall be sure to keep covers in place.  They shall also take note of the location they stage said items as not to inadvertently introduce FM into a component, i.e. not staging items on the ground where sand and rocks might be blown into or fall inside of ends when opened.
4.5.2. Purchasing

· Purchasing shall state wherever and whenever necessary the site requirements for FME; keeping in mind that all tube, pipe, valves, gearboxes, and other system components, need to arrive on-site free of FM and with shipping plugs or blinds intact.

· Proper language shall be entered on Purchase Orders and Request for Qualifications so that vendors are made aware of AECI requirements.
· Due to emergency, up-set condition, and the twenty four hour, seven day a week nature of Power Generation; it is possible that the routine Requisition to Purchase Order flow may be by-passed. If a purchase is made with a Pro-Card or a Purchase Order is generated for a part that has already been received, the proper language would not be provided to the vendor prior their delivery of that part.  To maintain the integrity of The AECI FME program it is necessary to use the following guidelines when a method other than routine is used to procure parts.

· Should a part be procured with the intent to issue a Purchase Order after the fact; the proper language of expectations shall be provided to the vendor prior to delivery of parts.

· Should a Pro-Card be used and the transaction is face to face, the language of expectations need not be provided prior to the transaction.  However, it shall be the responsibility of the item procurer to ensure the item has the proper FM countermeasures and a reasonable inspection shall be performed.

· If parts are ordered by Pro-Card via electronic means the expectations shall be provided at the time of purchase.

· Proper language to be provided to vendors may be obtained by contacting the Purchasing Department.
5. Plan Administration
5.1. Authority

5.1.1. The ultimate approval authority concerning FME practices shall be the Director, Power Production. The FME Coordinator shall be responsible to act on this authority through development and implementation of the FME program and FME procedures.  The FME Coordinator is the individual responsible for changes and implementation of the FME plan.  The FME program shall be approved by the Director, Power Production and shall be implemented under the FME Coordinator’s oversight.
5.1.2. Changes to the procedure shall be under the FME Coordinator’s oversight; changes that are department specific shall only require the affected manager(s) and will be tracked with a separate Revision number on the Signature Page.
5.1.3. The FME Coordinator has the full authority to enforce this program.  The Coordinator shall have authority and organizational freedom to identify plan problems and initiate actions that will result in solutions.  The FME Coordinator is responsible for maintenance and revisions to this procedure.

5.1.4. Any disagreement between participating departments which cannot be resolved shall be brought to the attention of the Assistant Plant Manager.
5.2. Training

5.2.1. Training will be provided to employees considered applicable to this procedure.  Depending on the job function, they will be trained to set up and closeout FMEAs, reconcile FME log sheets, properly cap and cover equipment to prevent FM entry, and correctly close a system.

5.2.2. Retraining may be necessary as the procedure is updated, a FM incident occurs, a major FMEA is to be set up, or at the request of an employee.
5.3. Auditing

5.3.1. This procedure shall be evaluated by the FME Coordinator by filing of reconciled log sheets and the observation of work conducted.  This evaluation is to identify the effectiveness or inadequacies of the procedure.

5.3.2. Log sheets and documentation shall be kept in accordance with Associated Electric’s Approved Records Retention Policy and Schedule.
6. Revision Tracking
Rev 0:  6/8/2012

Rev 1:  8/9/2012

Rev 2:  1/4/2013

Rev 3:  1/8/2013

Rev 4:  2/1/2013

Rev 5:  8/27/2013

Appendix A: 
Definitions

Foreign Material (FM): Any material that is not part of the system as designed.  This includes any item that is left inside of a system that could adversely effect the intended operation, components, or chemistry of the system.  Items such as: rice paper, tissue paper, bread or other items used during tube and pipe maintenance work shall not be considered FM.  The aforementioned items have been deemed no threat by Engineering when they are used in an approved manner.
High Risk FME Zones (FMEZ1):  A zone established when a loss of FME integrity could result in personnel injury, reduced safety systems or plant availability, an outage extension or significant cost for recovery.  It is also established when a final visual inspection of internal cleanliness before system closure is not possible because of configuration.  

Standard Risk FME Zones (FMEZ2):  Established for breaches that do not meet the requirements of the High Risk FME Zone (FMEZ1) but that need some form of foreign material exclusion boundaries and work practices applied.  In this zone, a final closeout inspection may be required.  
Foreign Material Exclusion Area (FMEA): A work area requiring specific controls to prevent the introduction of FM into a system(s).

FME Log: A log that is maintained to accurately account and track items (entering and exiting) a FMEA. A log may be hard copy or equivalent electronic copy.
FME Barrier: A temporary method for sealing and protecting a breached system or component from the introduction of FM when the system is left open or unattended.  A FME Barrier should have these attributes: fire-resistant, non-brittle, tear resistant (paper should not be used), unlikely to deteriorate or decompose with time, inert, highly visible, and is retrievable.  Barrier devices should be selected based on temperature ratings, dissolvability, etc.

Front Line Supervisor (FLS): For the purpose of this procedure a Front Line Supervisor shall include these titles: Mechanical Maintenance Supervisor, Electrical Supervisor, I&C Supervisor, Planning Supervisor, Laboratory Supervisor, Engineering Supervisor, Shift Supervisor, Coal and Material Handling Supervisor, Purchasing Supervisor, and Warehouse Supervisor.
Worker: Individual assigned responsibilities for performing work activities where FM controls are needed.

Foreign Material Control Plan: A document to be filled out when FM controls are desired.  The document has portions to be filled out during the pre-job briefing, during the job following the system closeout, and after the work has been completed.

Appendix B: 
Foreign Material Exclusion Control Plan
	Worker:
	Date:

	Work Order (if applicable):

	FME Zones:    [  ]  FMEZ 1 (High Risk FME Zone)      [  ]  FMEZ 2 (Standard Risk FME Zone)

	FMEA Location:
	Equipment:

	Work Scope:

	Access Control (boundaries, entry location, single point access if practical, if applicable):

	FME Control:

[  ] Temporary covers while unattended
[  ] Good housekeeping

[  ] Pipe dams/barriers
[  ] Particulate matter controls

[  ] Lanyards
[  ] Post-maintenance flush

[  ] Ventilation controls
[  ] Foreign Material Exclusion Monitor

[  ] Special inspection techniques (list)
[  ] Prior to Final closure Inspection

[  ] Control log

[  ] Initial Breach Inspection


Initial/date____/____

[  ] Other_________________________________________________________________________

	Immediate Actions (for foreign material intrusion retrieval):
[  ] Notify Supervisor and FME Coordinator
[  ] FM Control Loss Form attached

	FMEA Close Out (To be routed to Front Line Supervisor for review.):
Closeout inspections have been completed and the system or component has been reassembled to the extent necessary to ensure foreign material cannot enter.

[  ] N/A
[  ] Control Log has been reviewed and any discrepancies resolved.

_________________________
________________________

Worker
Date

	Completed:

_________________________
________________________

Front Line Supervisor
Date


Appendix C: 

Loss of FM Control Form
	FME Worker Signature:


	Worker’s FLS:


	FLS Signature:



	System:


	Item Description:
	Work Order No.

	Date:


	Eng. Supervisor Signature:
	Item deemed no threat:


Appendix D: 
FME Material/Tool Accountability Log
	Name of Worker
	Payroll

#
	Monitor 

initials
	Qty
	Description of Material/ Tool  
	Date/

Time In
	Date/ Time Out
	Disposition
	Comments

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Disposition:  R=Removed, I=Installed, E=Exchanged for like item in area, C=Consumed
Appendix E: 
For Contractors Performing Boiler Work
1.0 
Purpose

1.1       This operating instruction details the FME requirements and recommended work practices to be utilized during boiler tube replacement work at Associated Electric.  The requirements provided herein are necessary to ensure adequate steam/water path cleanliness and proper flow performance of the boiler tube circuits subsequent to component replacement.  All practices are simple in nature and shall be planned for during the work process.

1.2       The intent of this instruction is to take all reasonable steps to keep foreign materials out of the boiler tube circuits, and, as a final step, verify the actions were successful or remove any foreign material found.

1.3       The arrangement of the steam generator/boiler, the scope of work, and common sense should dictate the specific steps required to meet the intent of this operating instruction.

1.0 Scope

1.1       The FME requirements provided herein cover field boiler work associated with significant pressure part replacements.  Examples include waterwall section replacements (whether membraned panels or tangent tube construction), section replacements of downcomer/riser tubes, and entire tube banks/pendants/platens of superheater, reheater, and economizer components.

1.2       The FME requirements include best practices for cutting techniques, tube covers, tube prep and fit-up, tube sounding, header inspections, and thermography scanning to verify the effectiveness of the FME process.


This specification is not intended to be applied in full to small-scale repair/replacement work, such as forced outage tube leak repairs or the installation of sootblower openings involving only 4 or 5 tubes (where access to tube openings can be strictly controlled and monitored).  However, in these 
cases, reasonable care shall be taken to ensure foreign material exclusion, and the prudent work practices described herein are applicable.
2.0 Contractor Requirements

2.1       The FME practices outlined in the subsequent sections shall be addressed in an FME plan provided by the Contractor. The FME plan shall be specific for the given boiler work scope and clearly prescribe the measures to be taken, including documentation proposed by the Contractor to effectively manage FME for Associated Electric boilers.

2.1.1 The FME plan shall be submitted to the Associated Electric Project Manager for review and approval 60 days prior to work commencing. The Contractor will use this FME plan only after formal Associated Electric approval of the document. 

2.2       The Contractor shall inspect the boiler on every shift to ensure compliance with the Contractor’s submitted FME plan. This inspection shall be documented in accordance with the Contractor’s specific FME plan for the work scope. 

2.3      Contractor shall ensure the requirements for the FME plan are reviewed during all boiler work pre-job briefings.

3.0 Procedures

3.1 New Material
3.1.1 Prior to installation, all new boiler pressure parts (including pressure vessels, headers, and tubing) shall be internally inspected (via borescopic examination or other suitable methods; see paragraphs below) through existing openings to assure that no internal debris or obstructions are present.  This verification shall be documented.

3.1.2 All internal corrosion or coatings shall be reviewed with cognizant personnel from Associated Electric to determine the need for special solvent cleaning, power brushing, or other cleaning methods.

3.1.3 For tubing and associated assemblies, a system of visual inspection and sponge/air sounding shall be utilized to assure that no internal debris or obstructions are present.  At a minimum, the inspection/sounding must be done subsequent to any tube prep operations but prior to installation.  This verification shall be documented.

·       Visual inspections via video probe or borescopic examination can be used alone without sponge sounding, but only where 100% coverage can be assured (i.e. short, straight spool sections).

·       Sponge sounding with compressed air shall be employed on all other tube assemblies.  All sponges used in the sounding operation shall be accounted for and logged as part of the quality oversight for the work scope.

·       For those few arrangements where it is not possible to insert or easily retrieve sponges, such as tube assemblies with a bottle header at one or both ends, it is acceptable to sound the tube assemblies with compressed air only.  However, if electing to sound with compressed air only, this must be approved as part of the quality oversight for the work scope.

3.1.4 Upon completion of the internal inspections, all openings will be securely capped until future weld preparations, fit-up operations, or other future work activities.  The use of metal caps securely taped in place is acceptable.  For any caps that are disturbed subsequent to the internal inspection but prior to fit-up, assigned supervision shall re-inspect the component to assure that no internal debris or obstructions are present.

3.2 Waterwall, Downcomer & Riser Tube Replacements
3.2.1 Tube Cutting & Removal

·       The first cut will be at the lower field weld cut line, and should be made using an abrasive cutting wheel or saw.  To minimize the amount of foreign material getting into the tube, the hot and cold side of the tube OD should be verified as being clean (free of slag, scale, or other debris) prior to cutting.  A torch shall not be used to make this cut.

·       After the lower cut is made via the cutting wheel or saw, stainless or carbon steel sheet metal (the use of aluminum is strictly prohibited) of at least 1/16” thickness must be immediately inserted into the cut and tack welded in place on the existing lower tube section.  The sheet metal used must completely cover the tube opening.  This cover must remain in place until the tubes are parted and alternate protection provided.  Prior to any work commencing on upper cut sections, assigned supervision will ensure the sheet metal is properly installed.

·       Assigned supervision shall have all the tubes to be removed marked with a distinctive paint color prior to conducting the upper cut.  This is to prevent construction personnel from cutting into a tube that does not have a cover installed in the lower tube cut.

·       After the cover is installed over the lower cut and the tubes to be removed are marked, the cut at the upper field weld cut line can be made with a torch or air arc.  Care must be taken to avoid damage to adjacent tubing.

·       After the upper cut is made and the tube or panel is removed, the open tube ends at the upper cut are to be immediately covered to provide adequate protection from foreign material entry.  The use of duct tape as the primary cover is acceptable at the upper cut.  Tube ends must be carefully monitored to ensure that the protective cover is kept in place at all times, except when performing fit-up and prep.

·       For small ID waterwall tube panels (ID <1”), the steel sheet metal covers at the lower cut may be removed and bolts of sufficient head size may be inserted to cover the tube openings.  Bolts should be secured in place with angle iron tack welded in place until tubes undergo prep work or tube section installation.  Please note that the use of bolts as a cover is not a requirement.  Any durable method that effectively blocks the tube bores is acceptable, such as metal caps, bolts, angles, and channels, but must be approved as part of the quality oversight for the work scope.  The use of duct tape as the primary cover is not acceptable at the lower cut.

· If bolts are used, assigned supervision shall account for each bolt used for the tube replacement work scope and document accordingly.  For example, if 10 bolts are installed, then there will be 10 bolts removed and accounted for.

· The bolt head size selected must completely cover the tube opening.

·       For large ID tubes, the sheet metal cover is to be removed as necessary to perform tube prep work.  When prep work is not being performed or until the tube section is installed, the sheet metal cover, or other durable method that effectively blocks the tube bore, is to be securely in place to cover the tube ID.  The use of duct tape as the primary cover is not acceptable at the lower cut.

3.2.2 Tube Prep & Fit-up

·       For tube milling/sawing/prepping activities involving components that limit debris introduction (i.e. overhead milling), debris control efforts shall consist of post-milling cleaning inspections.

·       For all other milling/sawing/prepping activities, the following shall apply: During the tube prep/milling process, sponge plugs (no rags or water soluble paper) shall be utilized to prevent shavings from entering the tube.  All adjacent tubes shall remain covered during the milling/prep process.  Care shall be taken to prevent the metal shavings from falling into the tubes during the plug removal process.  Using a magnet or vacuum to remove metal shavings prior to removing the plug should be considered.

· Assigned supervision shall account for each plug used for the tube replacement work scope and document accordingly.  For example, personnel doing the prep work sign out 10 plugs from the tool crib or QC office, and return the same 10 plugs during the tube fit-up process just prior to welding.

·       If draft interference cannot be eliminated operationally, dissolvable paper can be used as a last resort to aid the weld process.  The use of toilet tissue or bread is prohibited.  The required application method of the paper is to form a cone shaped insert.  Only one piece of dissolvable paper per tube opening shall be used, and the paper shall not be “packed” into the tube opening.  The use of dissolvable paper shall be documented.

· Before using dissolvable paper, personnel shall demonstrate the practice to be followed in order to burn out the paper.  The temperature shall not exceed 700°F, a neutral flame shall be used, the inner flame shall not touch the base metal, sufficient motion shall be used to prevent overheating, and sufficient time shall be allowed to burn out the paper.

·      When the tube membrane is cut to facilitate tube preparation, fit-up, and welding access, the membrane shall be sawed or abrasively cut.  Flame cutting methods are not permitted.

3.2.3 Tube Sounding

·       After the tube prep work but before the new tube section is installed, the existing lower tube circuit ID shall be sounded by passing a cable from the lower cut to the lower associated header(an alternative method is to inspect with a borescope).  This applies to small ID waterwall tubing only (<1” ID), and is not applicable to the large ID tubes.  The cable diameter must be at least 50% of the tube ID.  This sounding shall be conducted as close to the new tube fit-up as practical.  This verification shall be documented.  Note: Where tube geometries prohibit cable sounding, the use of thermography scanning only is acceptable (reference Section 4.4.1).

·       After the tube prep work but before the new tube section is installed, the existing upper tube circuit ID must be verified as being clear via visual inspection.  This ID inspection shall be conducted as close to the new tube fit-up as practical.  This verification shall be documented.

·       After tube prep work but prior to installation, the new tube section must be verified clear per Section 4.1.  This verification shall be documented.

·       All suspected debris should be investigated using radiography, borescopic examination, or tube cutting as applicable.

·       All detected debris shall be reported to the Lead Supervisor for disposition.  Removed debris must be saved for analysis.

3.3 Tube Platen/Bank Replacement for Superheaters, Reheaters & Economizers

3.3.1 Access Openings
·       Any access openings in waterwalls used for the removal/loading of tube elements shall be made in accordance with Section 4.2 of this specification.

3.3.2 Tube Cutting & Removal

·       For all cases (excluding vertical pendant sections with headers above the elements where the tube elements will be completely removed and scrapped, or the upper field weld cut line in vertical drop legs between horizontal banks) including but not limited to lower field weld cut lines in vertical drop legs in horizontal banks, field weld cut lines at the header termination of horizontal banks, and superheaters with bottle header configurations, the field weld cut line shall be made with a cutting wheel or saw.  To minimize the amount of foreign material getting into the tube, the tube OD should be verified clean prior to cutting.

· Stainless or carbon steel sheet metal (the use of aluminum is strictly prohibited) of at least 1/16” thickness must be immediately inserted into the cut and tack welded in place.  The sheet metal used must completely cover the tube opening.  This cover must remain in place until the tubes are parted and alternate protection provided.  Prior to any torch cut work and associated demolition, assigned supervision shall ensure the cover is properly installed and documented.

· In cases where the use of sheet metal covers is impractical due to tight working quarters (i.e. dead air space or header vestibule) or difficult to access cut lines, the use of stainless or carbon steel caps secured in place with duct tape is an acceptable alternative.  As each cut is made, the cut tube is to be immediately covered with the metal cap.

· The sheet metal or protective covering is to be removed as necessary to perform tube preparations.  When prep work is not being performed or until the new tube section is installed, the sheet metal, or other durable method that effectively blocks the tube bore, is to be securely in place to cover the tube ID.  The use of duct tape as the primary cover is not acceptable for these cut locations.
·       For vertical pendant sections with headers above the elements where the tube elements will be completely removed and scrapped, or the upper field weld cut line in vertical drop legs between horizontal banks, cuts can be made with a torch or air arc.

· After the cut is made and the element is removed, the open tube ends are to be immediately covered to provide adequate protection from foreign material entry.  The use of duct tape as the primary cover is acceptable at the cut locations described above.  Tube ends must be carefully monitored to ensure that the protective cover is kept in place at all times, except when performing fit-up and prep.

3.3.3 Tube Prep & Fit-up

·       For tube milling/sawing/prepping activities involving components that limit debris introduction (i.e. overhead milling), debris control efforts shall consist of post-milling cleaning inspections.

·       For all other milling/sawing/prepping activities, the following shall apply: During the tube prep/milling process, sponge plugs (no rags or water soluble paper) shall be utilized to prevent shavings from entering the tube.  All adjacent tubes shall remain covered during the milling/prep process.  Care shall be taken to prevent the metal shavings from falling into the tubes during the plug removal process.  Using a magnet or vacuum to remove metal shavings prior to removing the plug should be considered.

· Assigned supervision shall account for each plug used for the tube replacement work scope and document accordingly.  For example, construction personnel doing the prep work sign out 10 plugs from the tool crib or QC office, and return the same 10 plugs during the tube fit-up process just prior to welding.

·       If draft interference cannot be eliminated operationally, dissolvable paper can be used as a last resort to aid the weld process.  The use of toilet tissue or bread is prohibited.  The required application method of the paper is to form a cone shaped insert.  Only one piece of dissolvable paper per tube opening shall be used, and the paper shall not be “packed” into the tube opening.  The use of dissolvable paper shall be documented in accordance with the contractor’s specific FME plan for the work scope.

· Before using dissolvable paper, personnel shall demonstrate the practice to be followed in order to burn out the paper.  The temperature shall not exceed 700°F, a neutral flame shall be used, the inner flame shall not touch the base metal, sufficient motion shall be used to prevent overheating, and sufficient time shall be allowed to burn out the paper.

3.3.4 Tube Sounding

·       After the tube prep work but before the new tube section is installed, any existing lower tube circuit ID’s, as applicable, should be inspected via video probe or borescopic examination.  This ID inspection shall be conducted as close to the new tube fit-up as practical.  This verification shall be documented.

·       After the tube prep work but before the new tube section is installed, any existing header stubs or upper tube circuit ID’s, as applicable, should be confirmed clear via visual inspection.  This ID inspection shall be conducted as close to the new tube fit-up as practical.  This verification shall be documented.

·       After tube prep work but prior to installation, the new tube section must be verified clear per Section 5.1.  This verification shall be documented.

·       All suspected debris should be investigated using radiography, borescopic examination, or tube cutting as applicable.

·       All detected debris shall be reported to the site Associated Electric Front Line Supervisor for disposition.

3.3.5 Header Cleanliness

·       After the tube replacement work is complete, any and all headers associated with the replacement, whether new or existing, shall be inspected internally (via borescopic examination or other suitable methods) to verify cleanliness.  This shall be done to the greatest extent possible using available openings in the headers.  The inspection must be witnessed by assigned supervision and a representative from the plant staff.  Any debris found is to be removed and saved for analysis.  The “as-closed” cleanliness shall be documented.    Note: If required, a pole magnet or vacuum should be used (not a plate magnet) to remove debris.

3.4 Records & Documentation

3.4.1 Records and documentation shall be submitted to the site Associated Electric Front Line Supervisor after the pressure part replacement is complete.  This documentation will be used to verify the effectiveness of the contractor’s FME program.  In return, the site Associated Electric Front Line Supervisor will provide feedback to the contractor as to the adequacy of the contractor’s FME program, or areas of improvement.

3.5 Violation of FME
3.5.1 Failure to meet the requirements of this operating instruction, or when foreign material is found within a boiler pressure part component at any time, constitutes a violation of FME.  In cases of FME violation, the following shall be conducted:

·       The associated work will stop.

·       The contractor shall immediately inform the Associated Electric Front Line Supervisor of the issue.

·       The contractor shall then develop a written plan of action to correct the FME violation.  The Associated Electric Front Line Supervisor shall approve this plan prior to work recommencing.
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