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[bookmark: _EXECUTIVE_SUMMARY]EXECUTIVE SUMMARY
This document defines a standard maintenance program applicable to all XXX systems and sites. The XXX Maintenance ________________________. This plan contains the Maintenance program implementation strategy, responsibilities of the Maintenance & Integrated Logistics Support (ILS) department, and upcoming Maintenance initiatives and activities. The plan contains elements of Performance Objectives in Appendix B. Appendix A provides a list of planned O&M maintenance construction projects.
[bookmark: _1._INTRODUCTION]1.	INTRODUCTION
1.1	General
XXX.
1.2	XXX Mission
XXX.
1.3	Planning Basis
The following assumptions are made in consideration of long-range planning and are common to all XXX sites consistent with proposed budgets:
A.	All site facilities are planned based on a minimum 20-year program life.
B.	Site personnel populations will be maintained at operational readiness manpower levels.
C.	The authorized inventory will remain at X million barrels of crude oil.
D.	Maintenance activities will be conducted in such a way as to be consistent with the Guiding Principles (GP) and Core Functions (CF) of Integrated Safety Management (ISM).
E.	As of the document revision date, the XXX has an inventory of x million barrels of crude oil.
F.	Current site land uses will remain unchanged and no additional land acquisition is planned.
G.	All sites will operate in an operational readiness mode with corresponding energy utilization. Therefore, energy consumption will be necessary for routine base operational activities, monthly equipment testing, and systems test exercises (STEs), normally one annually at each site.
H.	Site subsidence rates resulting from a combination of various physical processes in wetlands habitats, previous sulfur mining, and previous uncontrolled brine extractions pose potential problems to facilities.
I.	Because salt, anhydrite, and sulfur environments increase corrosion rates, life cycle replacement may be performed more frequently for equipment and temporary metal or prefabricated metal structures.
1.4	Organization & Functions
A.	The M&O Contractor organization charts are stored in ___.
B.	The fundamental concepts of Operations and Maintenance (O&M) are:
1.	Complete, open, and candid interface with the XXX staff.
2.	Integrated, centralized planning with decentralized (site level) execution.
3.	A single line of authority flowing from the Project Manager through the Assistant Project Manager Operations and Maintenance to the Site Directors (ISM OP1).
4.	Full Responsibility, Authority, and Accountability (RAA) and resources are vested in Site Directors to accomplish the assigned mission.
5.	The basic responsibilities of the XXX staff are to develop policies and procedures, site oversight, and to support the Site Directors in the execution of assigned missions.
6.	Sustain product quality through Self-Assessments, Quality Audits, and a Performance Development (PD) program.
7.	Operate in the most responsive, safe, efficient, and cost-effective manner possible.


[bookmark: _2._SPR_MAINTENANCE]2.	XXX MAINTENANCE PROGRAM OBJECTIVES & STRATEGY
2.1	Maintenance Objectives
A.	The objectives of the M&O Maintenance & Material group are:
1.	Comply with all XXX  and XXX orders, guidance, and directives.
2.	Develop and manage Asset Management programs that are efficient, cost-effective, and responsive to short- and long-range operating plans; ensure that equipment is maintained to the required state of readiness and is operationally reliable in order to achieve drawdown requirements, and ensure that Maintenance & ILS meet the requirements of ISM.
3.	Improve maintenance of equipment to meet readiness goals and objectives by standardizing maintenance practices and enhancing XXX maintenance capabilities through effective personnel management, including cross-training and technical training.
B.	The M&O Maintenance & ILS group is responsible for determining, establishing, and maintaining the following:
1.	A standard maintenance program applicable to all systems and sites including New Orleans. The XXX Maintenance Program will be based on the requirements of XXX  Orders and Xxx. The XXX Maintenance Program will consist of Preventive (PM), Predictive (PdM), and Corrective (CM) Maintenance programs based on a comprehensive Level of Repair (LOR) analysis and timely analyses of failures and repetitive problems.
2.	The most cost-effective and timely method of performing maintenance on the XXX is documented as the XXX LOR. The LOR specifies maintenance work to be accomplished via the following maintenance methods: by on-site O&M personnel; by on-site subcontractor personnel; and by off-site subcontractor personnel. Maintenance work not performed in accordance with the LOR is supported by a written justification for the deviation.
3.	Written policies, goals, and objectives that communicate the requirements of all applicable XXX  and XXX orders and guidance to all organizational levels and clearly define the interfaces with other M&O functional organizations.
4.	A maintenance organization with clearly defined levels of Responsibility, Authority, and Accountability (RAA) .
5.	Tracking, calculating, and periodic reporting of XXX-approved Key Performance Indicators (KPIs) on the status of Maintenance & ILS programs.
6.	An XXX-approved maintenance priority system that ensures that all maintenance work related to drawdown readiness, site operations, safety, health, environmental, and security concerns is scheduled and completed in the safest and most economical manner .
7.	A program to ensure that maintenance performed on and failures of Critical Items are analyzed and corrective action is taken when warranted, including revisions to PM and PdM programs. Repetitive maintenance and failure trends are analyzed 
8.	A documented qualification and certification program for site technical personnel (craftsmen, planners, schedulers) to ensure appropriate personnel are hired, adequately trained, and properly qualified/certified. Train site maintenance personnel on new equipment being introduced at a site concurrent with installation to ensure the workforce is adequately trained prior to start-up 
9.	A work order control program that provides automated on-line, real time visibility of current and historical work order data including work order priority, cost, labor, failure data, maintenance procedures, material categories, risk assessment, and a planning/scheduling capability.
10.	An effective control system that will accumulate maintenance costs in sufficient detail to develop comprehensive maintenance budgets.
11.	A self-assessment program utilizing a graded approach that will monitor the effectiveness and efficiency of the XXX Maintenance Program .
12.	Maximize the use of standardized sets of equipment and supplies at all sites to foster commonality to the greatest degree possible 
13.	A program for short- and long-term storage of equipment and materials to include internal and external preservations.
14.	A Predictive Maintenance (PdM) Program capable of monitoring and analyzing critical equipment operation to determine the effectiveness of the CM and PM programs.
15.	Adequate maintenance engineering support at the sites to assist with day-to-day maintenance engineering activities such as failure analysis and PdM activities 
16.	Maintenance data files incorporating failure and repair/rebuild history for each process pump and motor to include, as a minimum, failure causes, mean time between failures, run time between failures, cost of repair/rebuild, and parts used.
17.	Ensure operational readiness of recovery equipment to respond effectively to emergencies.
18.	A program to integrate the maintenance of caverns and brine disposal wells into the standard maintenance programs. This will include scheduling, planning, procuring of equipment, and reporting of maintenance.
2.2	Maintenance Strategy
A.	The strategy of the M&O Maintenance & ILS group is as follows:
1.	Design, develop and execute a maintenance program that will achieve the objectives stated above.
2.	Discharge the responsibilities stated above to meet the goals and expectations of the XXX.
3.	Sites will be maintained in a state of readiness to drawdown oil with thirteen (13) days notice. Sites will periodically exercise the physical equipment associated with drawdown.
4.	The backlog of maintenance work orders will be controlled to ensure operational readiness and the capability to complete essential (drawdown, priority 1, etc.) maintenance within thirteen (13) days.
5.	Replacement components for Critical systems will be stored and periodically tested to facilitate quick recovery in the event of a disaster.
6.	Failures of critical items will be documented appropriately to ensure that all conditions contributing to failures are available for analysis.
7.	Primary RAA for the direction and management of the maintenance programs for all facilities and equipment resides with the line management assigned direct programmatic responsibility (GP 1).
8.	Line management will ensure that a graded approach is taken in the development and implementation of maintenance programs. This is to be accomplished by requiring that the depth of detail and the magnitude of resources expended on a particular maintenance management element be commensurate with the element’s importance to safe and reliable operations, environmental compliance, safeguards and security, programmatic mission, facility preservation, and/or other facility-specific requirements
9.	XXX physical assets will be maintained in an efficient, cost-effective manner that promotes operational safety, worker health, environmental protection and compliance, and property preservation while meeting programmatic mission requirements.
10.	XXX structures, components, and systems, active and passive, will be subject to a maintenance program that ensures that design requirements are met or exceeded throughout the life of the property or facility. This maintenance program will consist of preventive, corrective, and predictive maintenance based upon a comprehensive LOR analysis.
11.	Annual examinations of structures, systems, components, and equipment will be performed to determine deterioration or technical obsolescence that may threaten performance and/or safety. Noted deficiencies will be documented, prioritized, and submitted annually in the process for budgeting and correction 
12.	An auditable, requirements-based, maintenance budget will be developed that provides for a well-maintained complex; ensures an information reporting system consistent with XXX  guidance/policy; and facilitates the tracking of maintenance expenditures against specific maintenance activities.
13.	A review and analysis capability will be established for evaluation of maintenance program performance and effectiveness. This will include a viable self-assessment program to monitor the effectiveness and efficiency of the maintenance program
14.	Line management is responsible for ensuring that all Xxx Program Elements (PEs) are adequately addressed in their respective site maintenance plans, and that established policies and procedures are being followed within their respective activities. Line managers are expected to be personally involved in maintenance program planning, execution, and assessment. Senior management will monitor the assessment activities of their subordinate managers and supervisors 
15.	Line management will select objective, quantifiable KPIs to measure their performance effectiveness and efficiency. A minimum acceptable performance standard will be established for each performance measure. Where appropriate, meaningful upper and lower management control limits (UCL, LCL) will be established for the performance measures. Programs will be implemented to collect performance data to monitor performance and conduct trending/analysis of performance against established standards/control limits. Root Cause Analysis (RCA) will be conducted for:
· Performance outside UCL/LCLs.
· Trends that, although still within limits, project future performance outside the UCL/LCLs.
· Identifying ways to continuously improve maintenance program efficiency, safety, reliability, cost-effectiveness and workmanship quality 
Corrective action plans/programs will be established to control and track the resolution of actual/potential root cause problems that adversely affect performance. Status of    will be included in periodic Maintenance & ILS status reports to the XXX.
16.	Specific maintenance tasks and associated repair parts provisioning will be planned and executed in a manner consistent with an established and XXX approved LOR Analysis for PM, CM, and PdM program levels for:
· On-site work done by the assigned M&O workforce
· On-site work by subcontractor personnel
· Off-site work by subcontractors/vendors
17.	An accurate, current catalog will be established that identifies and describes maintained materials including spares, repair parts, and consumables.
2.3	Graded Approach Strategy
A.	Key Strategy Components
If a piece of equipment or a system is important to personnel safety or environmental protection, if it is very costly, or if its failure could seriously impact a program mission, then the maintenance resources and documentation rigor applied to that equipment and system will be greater than that applied to equipment and systems with lesser safety, environmental, or programmatic consequences 
CM, PM, and PdM Program priorities will be established consistent with a risk-based (consequences of failure) framework relating environmental, safety, security, and programmatic concerns.
The rigor of written maintenance procedures (steps, documentation, etc.) will be tempered by a graded approach ranging from simply “inspect and repair as necessary” for a low risk task such as the replacement of a raw water discharge valve in a contained pump pad area, to highly detailed procedures with adequate safety, environmental and quality hold points for a high risk task such as replacing an oil flow control valve in a protected wetlands 
All XXX systems/components will be contained in an equipment master file with appropriate data, such as location, equipment location number, manufacturer, model, size, horsepower, etc.
XXX drawdown process system/components will be grouped into risk categories of Critical Item (CI), Critical Item Must-Operate (CIMO) and Other. Non-process systems and components will be risk-evaluated with regard to safety, security, environmental, and programmatic concerns.
B.	XXX Risk-Based Graded Approach
The matrix in Figure 2.3-1 will be used as general guidance for the assignment of maintenance priorities, resource allocation, and documentation rigor. Line management has the RAA for risk assessment consistent with this guidance, applying reasonable judgment to specific maintenance tasks (GP 1 and CF 1).
	[bookmark: _SPR_RISK-BASED_GRADED]XXX RISK-BASED GRADED APPROACH
Figure 2.3-1

	LAWS/ACTS/REGS Incl. ENVIRONMENTAL COMPLIANCE
	PROGRAMMATIC/MISSION
	FACILITY &
SUPPORT EQUIPMENT PRESERVATION

	· XXX structures, systems and components configuration controlled within regulatory limits.
· Prevent widexxxead environmental damage by an actual oil or brine release exceeding 100 gallons.
· Stop life threatening situations to workers.

(HIGH RISK)
	· Ensure ability to drawdown at designed rate.
· Meet major milestones.
· Ensure ability to meet mission goals.
· XXX structures, systems and components maintained to design criteria.


(MEDIUM RISK)
	· Adopt widely accepted practices which could reduce risks of facilities.
· Keep equipment or instrumentation maintained or calibrated.
· Develop and execute training and qualification programs
· Provide infrastructure facility maintenance for direct programmatic mission support
(MEDIUM RISK)

	· Ensure facilities, systems and components are brought into total health, safety and environmental compliance.
· Prevent potential life-threatening or serious injury to workers.
· Prevent possible significant site environmental damage by an actual or potential oil or brine release between 10-100 gallons.
(HIGH RISK)
	· Enhance operations to ensure they are not highly jeopardized.
· Enhance operations to prevent potential significant impact on established milestones.
· Ensure ability to meet cost/schedule improvement milestones.


(MEDIUM RISK)
	· Provide infrastructure/support facility maintenance.








(LOW RISK)

	· Initiate minor enhancements to health/safety environmental margins.
· Minimize potential for significant injury to workers.
· Minimize worker health impacts.
· Prevent possible plant environmental damage by an actual oil or brine release less than 10 gallons.
(MEDIUM RISK)
	· Enhance operation to increase production.
· Prevent damage to process equipment facilities.
· Minimize risk to current operations or ability to meet mission and risk to established milestones.



(LOW RISK)
	· Provide infrastructure/support facility planned monthly/yearly maintenance (painting, road sealing, lighting replacements).






(LOW RISK)

	· Ensure continued regulatory compliance.
· Minimize potential for minor injury to workers.
· Minimize minor worker health impact.

(MEDIUM RISK)
	· Achieve minor reduction of costs, or delays.
· Correct problems, which impact reliability of equipment/facilities.
· Enhance operations; increase probability of meeting future missions.
(LOW RISK)
	· Replace low priority broken or end-of-life infrastructure support facility features such as doors, windows, air conditioners, etc.



(LOW RISK)
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C.	Graded Approach Application for Maintenance Management
Figure 2.3-2 provides guidance to XXX sites to relate the risk category from the risk assessment matrix in Figure 2.3-1 to the actual application of work tasks.

	[bookmark: _GRADED_APPROACH_APPLICATION]GRADED APPROACH APPLICATION FOR MAINTENANCE MANAGEMENT
Figure 2.3-2

	Risk-Based Category
for Task
	Level of
Work Control Required
	Maintenance Documentation Required
	Maintenance Qualification Required
	Post-Maintenance Testing
	Procurement
	QA Requirements
	QC Requirements

	High
Risk
	High priority

Supervisor personally in charge

Rigorous controlled activities
	Written documentation required in detail
	Fully qualified, certified craftsmen

Complete review of process required prior to initiating work
	Required
	Controlled

Certified

Expedited
	Required in detail

Appropriate QA hold point

QC oversight required
	Inspection points generated for 60% work (ES&H)

	Medium
Risk
	Lower priority

Lead or journeyman craftsmen may be in charge

Less detail in control system
	General or generic procedures
	Work process review may be required
	Only on Critical systems
	Partially controlled

Expedited
	Less detail required

Generally fewer hold points or QA final product

May be done by certified journeyman craftsman
	Inspection points generated for 30% work
(CI and CIMO assets)

	Low
Risk
	Cost-effective work release to qualified, certified craftsman
	Industrial practice

Skill of craft
	Normal craft qualification
	Normal industrial practice
	Off-shelf

Routine
	Verify final product
	Inspection points generated for 5% of work
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2.4	Training
The training and development requirements of maintenance employees will be met through targeted, cost-effective programs that meet “best practice” standards. Methods will promote efficient and effective program utilization. Programs will support drawdown readiness either directly or indirectly, promote Environmental, Safety, and Health (ES&H) goals, and provide the means for improving employee productivity in the safest, most cost-effective manner.
2.5	Long-Range Planning Objective & Strategy
A.	The long-range planning objective for the M&O Maintenance & ILS group is:
Establish an accurate Logistics Configuration Baseline that will track which item, by manufacturer make, model, serial number, etc. is in place at each Equipment Location Number (ELN)). Develop detailed files and procedures to keep the baseline current as the “normal” way of doing business. For example, item migrations, new items, etc. will automatically be tracked by either property system or XXX Plant Maintenance System inputs.
B.	The key components of this strategy are:
1.	Establish and implement an effective and efficient management plan with measurable, objective, goals and standards for evaluating program management success. Identify actual and potential problems for RCA, take appropriate corrective actions, and continuously improve Maintenance & ILS processes through an Integrated Continuous Performance Improvement (ICPI) system.
2.	Periodically review the approved LOR for all critical XXX systems and components.
3.	With a current LOR and an accurate Logistics Configuration Baseline established, all other aspects of prudent, responsive, and cost-effective maintenance and material management can be completed to include:
· Maintenance staffing levels (both in-house and subcontract)
· Accurate repair part provisioning/inventory and cataloging
· Usable Bills of Materials (BOMs)
· Effective and prudent life cycle management (e.g., cost, standardization, life extension/modernization, etc.)
4.	Develop realistic resource requirements, priorities, and integrated milestones for improved/enhanced logistics automation capabilities.


2.6	Strategy to Monitor and Control Maintenance Backlog
The key components of this strategy are:
A.	Set backlog management levels that are reasonable, attainable, and compatible with an ____ notification to begin drawdown operations.
B.	Recognize that a certain amount of workable backlog is necessary for operational efficiencies to preclude idle manpower.
C.	Backlog is defined as the number of weeks it would take to complete all estimated work at the current level of manpower being applied by all crafts. Total actualized work order hours for each craft are divided by the total available man-hours to calculate the number of weeks of backlog.
D.	Workable backlog control limits will be maintained between an LCL of four (4) weeks and a UCL of eight (8) weeks.
E.	Site maintenance staffing will be based upon an accurate annual maintenance workload forecast, the LOR, and the backlog level.
F.	Backlog peaks above the UCL will be reduced using the most cost-effective temporary measure (overtime, short-term subcontract labor, use of parent Company resources, etc.).
G.	Long-term (greater than one year) backlog levels outside these control levels will be resolved through adjustments to internal manpower staffing levels such as cross-training, adjusting the craft skill base from over- to under-resourced areas, and/or permanent staffing increases.
H.	Monitoring of actual/projected backlog levels will be accomplished by analyzing man-hour data from the automated maintenance management system. 
2.7	Identification of Critical Facilities, Systems & Components
A.	The identification of critical facilities, systems, and components is the responsibility of the M&O RAM Engineering department. This process is governed by ___, RAM Implementation Manual.
B.	Process facilities, systems, and components critical to the XXX drawdown mission are identified according to the following definitions:


1.	Critical Items List (CIL) – The CIL is a list of the following system components. These are items involved in the movement of oil at Level I drawdown flow rates, including:
· Items that must operate during a drawdown
· Items required to isolate systems or portions of systems during a drawdown. Valves that can be aligned and locked to a drawdown position are included.
· Items that form part of the pressure boundary of a drawdown system.
2.	Must-Operate (MO) List – The MO list is a subset of the CIL and contains those active system components that must operate, or may be required to operate, in order to initiate, maintain, or terminate a drawdown.
2.8	Integrated Safety Management (ISM)
The ISM program is a common-sense approach to working safely. This XXX  initiative is intended to integrate safety into all levels of management as well as work practices to strengthen the protection of the worker, the public, and the environment.
A.	Guiding Principles of ISM
· Line Management Responsibility for Safety
· Clear Roles and Responsibilities
· Competence Commensurate with Responsibilities
· Balanced Priorities
· Identification of Safety Standards and Requirements
· Hazard Controls Tailored to the Work Being Performed
· Operations Authorization
B.	ISM has five core integrated management functions. These establish a framework for all work activity on the XXX that could have an effect on workers, the public, or the environment. These functions are defined as follows:
1. Define the scope of work.
2. Analyze the hazards.
3. Develop and implement hazard controls.
4. Perform work within the controls.
5. Provide feedback and continuous improvement.
C.	The ISM principles and functions work together using certain aspects for XXX  as listed below:
1.	XXX  Mechanisms:
· “DEAR” clauses
· Contracts
· Authorization protocols

2.	Contractor Mechanisms:
· Contracts and subcontracts
· ISMS description
· Safety analyses
· Safety manuals
· Safety programs
· Specifications, training, plans, and procedures
D.	At the XXX, the ISM system description was completed in June 1996 and the implementation of XXX   was completed. The combined Phase I and II verification was performed in December 1999.
E.	ISM Guiding Principles and Core Functions are integrated throughout this document and are identified by the notations 
Reference Documentation
· XXX  Safety Management System Policy
· Safety Management Functions, Responsibilities and Authorities Manual
· [bookmark: _3._MAINTENANCE_INITIATIVES]ISMS Guide Integrated Safety Management 
· 
3.	MAINTENANCE INITIATIVES & ACTIVITIES
3.1	Predictive Maintenance (PdM) Program
A.	Objective – The PdM program is utilized to monitor and analyze equipment parameters, properties, and performance characteristics or signatures. This is done in order to forecast equipment degradation so that “as needed” maintenance can be planned and performed prior to sudden, unplanned equipment failure. XXX assets are routinely monitored and regularly tested to determine their current condition and operating status.
B.	PdM technologies are used to measure various parameters against established engineering standards in an attempt to detect/diagnose impending failures before they occur. The PdM Program is governed by , Predictive Maintenance (PdM) Work Instruction.
The PdM program incorporates several diagnostic technologies and is applied to mission critical, environmental, and safety systems. Due to the intermittent operation of XXX equipment, the full PdM potential of these technologies cannot be realized. XXX equipment is often sitting idle, although it is kept in a state of operational readiness. Thus it is rarely possible to trend performance data to employ traditional PdM strategies. For this reason, the value-added Condition-Based Monitoring (CBM) strategy is more often utilized. PdM strategies are used, when applicable, on equipment in constant operation.


C.	The PdM Program and diagnostic technologies and techniques meet the XXX predictive maintenance criteria of detection, analysis, and correction.
D.	The following diagnostic technologies are utilized on the XXX under the PdM Program:
· Vibration Analysis
· Fluid Analysis
· Infrared (IR) Thermography
· Motor Circuit Evaluation (MCE)
· Ultrasonic Detection
3.2	XXX Corrosion Control Program
[bookmark: _Hlk504484098]A.	Facility Condition Survey and Corrosion Survey – A Facility Condition Survey (FCS) is conducted annually at each site on the XXX. These surveys are conducted in accordance with ____, Facility Condition Survey (FCS) Program. A corrosion survey is also performed at each site in conjunction with the annual FCS. The corrosion survey is intended to identify, prioritize, and segregate LOE vs. Contract tasks to be performed within the Corrosion Control Program.
B.	FCS Inspection Team – An FCS inspection team is composed of a Lead Inspector/Lead FCS Coordinator from New Orleans Maintenance, the Lead Corrosion Specialist/Inspector if available, and appropriate site maintenance representatives.
C.	Corrosion Control Program Schedule – The Corrosion Control program schedule is updated annually. During this update process, projects are identified, costs are revised to reflect actual contract prices (where available), and the timing of projects is adjusted to incorporate the findings of the FCS at each site. This update process is necessary to incorporate better estimates of the square footage involved, include actual pricing data from competitively bid contracts, and to include new projects not yet in the Corrosion Control program. This process will continue on an annual basis until all requirements are included and highly reliable estimates of future costs can be generated. The current Corrosion Control program schedule, as of the document publication date, is detailed in Figure 3.2-1.
D.	Corrosion Control Program Budgeting – Painting projects and tasks are divided into two types: LOE and Contract. LOE tasks are those for which site painting labor is utilized for routine day-to-day painting tasks. Contract projects are those which are neither economical nor feasible to perform with site painting labor and must be contracted out through O&M. Each year the Corrosion Control program budget is generated based on projects identified by the sites and the annual FCS. Funds for Contract projects are budgeted and scheduled through O&M. This money may be used only for approved painting projects.
E.	Site Painting Schedules – Annually, each site develops an LOE corrosion schedule based on site inspections and input from the annual corrosion survey. Projects from the FCS and the corrosion survey not designated as LOE work become Contract projects and are passed to O&M to develop Scopes of Work for the following year.
F.	Site Paint Budgets – Each year, funds are allocated for the purchase of paint at each site. This money is used to fund the annual paint material contract and includes miscellaneous paint-related items. This annual paint material budget gives the sites on-call access for ordering paint.





Figure 3.2-1
[bookmark: _PAINT_PROGRAM_SCHEDULE_1]CORROSION CONTROL PROGRAM SCHEDULE
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Figure 3.2-1
CORROSION CONTROL PROGRAM SCHEDULE, Continued
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O&M PROJECT LISTING

The purpose of the project prioritization (formerly Green Room) exercise is to establish XXX priorities for required discrete maintenance and repair tasks to be accomplished and planned for performance by subcontract.
Between January and May of each year, the Lead Inspector/Lead FCS Coordinator from Maintenance and the Lead Corrosion Specialist/Inspector, if available, will visit each site to conduct a Facility Condition Survey (FCS). During this review of maintenance construction projects, a Task Identification Planning Sheet (TIPS) will be developed for all newly identified tasks. Existing TIPS for existing tasks that are still on the schedule will be updated as necessary. The list of projects for each site is reviewed jointly by the Site Director and the XXX  Senior Site Representative.
The inspection team will meet with the site staff (including the Senior Site Representative) at each site to review the site project list. Tasks from the previous year will be reviewed for completion, cancellation, or be validated for continuance into the current year. The site project priorities will be established and agreed upon by both XXX  and M&O personnel.
Subsequent to this review, all projects are considered for potential revisions to the Revised Cost Plan (RCP). The RCP is submitted against the base case budget for the upcoming fiscal year. Revisions are made to the subject year within the previously submitted five-year plan of the most recent annual budget call submitted by the M&O.
A second project prioritization review will be conducted prior to preparation of the annual budget call each October. During this review, XXX  and M&O personnel will meet at each site to conduct another review of the list of projects. The purpose of this review is to incorporate all subject tasks into the Site Maintenance Plan as well as providing the budget call with the five-year plan. After this collaboration between XXX  and the M&O, final refinements and project priorities will be established.
The current O&M projects budget plan, as of the document publication date, follows in Figure A.1.
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Elements of Xxx Performance Objectives
Organization, Implementation & Training
1. Organization/Staffing
2. Administration
3. Policies, Goals & Objectives
4. Training & Qualification
Condition of Facilities & Equipment
5. Facility Condition Inspections
6. Condition Assessment Surveys
Maintenance Documentation
7. Site Maintenance Plan
8. Work Request (Order) System
9. Formal Job Planning & Estimating
10. Work Performance (Time) Standards
11. Priority System
12. Maintenance Procedures & Other Work Related Documents
13. Scheduling System
14. Post Maintenance Testing
15. Backlog Work Control
16. Equipment Repair History & Vendor Information
Maintenance Facilities, Equipment & Materials Control System
17. Maintenance Facilities, Equipment & Tools
18. Requisitioning/Procurement
19. Materials Control
20. Control and Calibration of Measuring & Testing Equipment
21. Maintenance Tools & Equipment Control
Implementation of Maintenance Activities
22. Surveillance & Preventive (Plant) Maintenance (PM)
23. Predictive Maintenance (PdM)
24. Corrective (Repair) Maintenance (CM)
25. Modification Work
Maintenance Evaluation & Analysis
26.	Analysis of Root Causes of Problems
27.	Periodic Review & Analysis
28.	Performance Measurement & Improvement
29.	Management Involvement
30.	Work Sampling
31.	Cost Identification & Control
32.	Audits & Lessons Learned
33.	Level of Repair (LOR) Objectives
Figure B.1
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XXX MAINTENANCE PROGRAM IMPLEMENTATION
The implementation of the XXX Maintenance Program follows the functional breakdown and process structure set forth in Xxx and graphically displayed in Figure B.1.
Organization, Implementation, and Training, #1-4
1.	Organization / Staffing
Performance Objective – A clearly defined maintenance organization with specific lines of RAA should be established. Requirements for communication and interface with other facility organizations should be determined. A sufficient number of properly trained management, supervision, and craft personnel should be utilized to perform the required maintenance activities.
Performance Objective Implementation
A.	The XXX maintenance organizational functions and responsibilities are defined in the job descriptions for the various positions within the organization. Specific lines of authority are defined, as well as duties and responsibilities.
B.	Engineering and technical support functions are called upon by the maintenance organization to provide support in determining the cause of repetitive critical item equipment failures and to investigate the root causes.
C.	Engineering and technical support functions incorporate manufacturer’s recommendations, specification for operability, action levels, acceptance criteria, installation and test requirements, and test equipment and procedures into corrective, predictive, and preventive maintenance activities.
D.	Engineering and technical support functions identify and evaluate potential degradation mechanisms caused by the environment and service over time and provide direction for timely mitigation of their effects.
E.	A technical representative is assigned to each contracted maintenance activity to ensure contracted work is performed to a specific contract SOW just as SOWs are developed for the maintenance organization.
F.	The maintenance contract procurement process ensures contracted personnel are financially and technically qualified for the work required.
G.	Quality Assurance (QA) and Quality Control (QC) programs are applied to maintenance activities. Corrective maintenance work orders are reviewed by site QA personnel and specific hold points or instructions are identified commensurate with their safety and security significance.
H.	Working relationships are developed between all interfacing organizations supporting the maintenance function through daily and weekly planning, scheduling, and coordination meetings.
I.	RAA for support organizations is defined through KPIs developed and tracked by each supporting group. Individuals performing maintenance work are responsible for the quality of the work.
J.	Maintenance performance and productivity is trended and reported on a monthly basis to achieve a high level of performance. Corrective action is taken when negative trends are reported.
K.	A five-year plan is developed during the annual goal/budget process to emphasize the effectiveness of long range planning. This becomes the basis for the budgeting of long range projects for the XXX.
L.	Maintenance personnel receive annual performance appraisals along with supervisory counseling and training on performance requirements. Disciplinary action, when applicable, is taken when company or performance requirements are not upheld.
M.	Maintenance staffing and resource requirements, including training time, are submitted to XXX  as part of the budget process. Maintenance planning is commensurate with the budget made available by XXX .
N.	The Human Capital department, with support from Maintenance management, is responsible for the development of job descriptions. Job descriptions are developed for specific maintenance craft functions such as Mechanic or Electrician. These descriptions are reviewed and evaluated on a periodic basis and revised as necessary.
O.	Engineering and technical support personnel, including site-based maintenance engineers, are available to support maintenance activities when required.
P.	Technical contracts are established to ensure temporary personnel are available to support planned outages, seasonal, and peak staffing requirements.
Q.	Staffing assessments are made on an annual basis, at a minimum, to review requirements, budgets, and head count and develop appropriate staffing plans.
R.	Employee Development and Performance Appraisal procedure is used to develop mutually acceptable and challenging individual goals. Employee performance appraisals are conducted annually and revised tasks and development plans are initiated.
Reference Documentation:
· Employee Development and Performance Appraisal
2.	Administration
Performance Objective – The administration of the maintenance function should ensure that a high level of performance is achieved through effective implementation and control of maintenance activities by establishing written performance standards, periodically observing and assessing the performance of maintenance personnel and systems and holding personnel accountable for their performance.

Performance Objective Implementation
A.	Implementation and control of maintenance activities is governed by ASI4330.16, XXX Plant Maintenance System. Key Performance Indicators (KPIs) are reported monthly in the Maintenance Performance Appraisal Report (MPAR). The Self-Assessment Program annually verifies compliance with procedures and performance objectives and assigns action items as necessary.
B.	Staffing, equipment, and funding is requested and justified on an annual basis, at a minimum, in order to provide an effective maintenance organization.
C.	Administrative work control functions are documented in XXX policies and procedures with appropriate self-assessment checklists to provide verification of compliance.
D.	Maintenance procedures are developed to establish the RAA for maintenance work, lines of communication, documentation requirements, required references and means of review, approval and updating.
E.	The maintenance program is defined through the development of procedures and standards for maintenance activities.
F.	Maintenance meetings, seminars, and documentation are provided by management personnel to guide and ensure good work practices.
G.	The mission, goals, and objectives of the XXX are communicated to all levels of the organization by M&O management through policies, procedures, and periodic employee meetings.
H.	Administrative controls for facility maintenance activities are conducted through the maintenance programs, which identify the required tools, personnel, and equipment required.
I.	Maintenance plans and procedures define the communication necessary to develop working relationships and keep personnel at all levels cognizant of the information needed in order to perform their function.
J.	Technical issues associated with maintenance are identified and resolved through collaboration with the involved organizations.
K.	M&O corporate procedures provide corrective actions for personnel involved in significant or frequent violations of requirements. These include procedures for counseling, training, or disciplinary measures as appropriate.
L.	An employee performance appraisal program is utilized to enhance individual employee performance.
M.	Major maintenance tasks are planned, scheduled, and committed on a routine basis. An electronic tracking system provides up-to-date status and disposition information.
N.	Maintenance KPIs are reviewed and analyzed monthly to improve maintenance performance.
O.	The annual update to the long-range plan is the baseline document for developing scopes for funding and staff resources.
Reference Documentation
· Plant Maintenance System
· Employee Development and Performance Appraisal
3.	Policies, Goals, and Objectives
Performance Objective – Written maintenance policies, goals and objectives should be documented in the appropriate manuals and communicated to all maintenance personnel. Maintenance shall be conducted based on these goals and objectives.
Performance Objective Implementation
A.		Maintenance goals and objectives are developed annually and reported monthly. The results are used to improve maintenance effectiveness.
B.	The annual maintenance goals and objectives are adjusted based on performance in the previous fiscal year. The measurable terms are challenging and highlight the areas where objectives are met or exceeded, as well as areas where improvement is needed.
C.	Goals are established to challenge the initiative and capability of the maintenance organization.
D.	Maintenance goals are reviewed on an annual basis to reflect attainable, realistic goals.
Reference Documentation
· Plant Maintenance System
· Quality Assurance Procedure
4.	Training and Qualification
Performance Objective – Training and qualification programs shall develop and maintain the knowledge and skills required by maintenance personnel to effectively perform maintenance activities. Employees involved in maintaining equipment shall be trained in an overview of the applicable process, its hazards, and applicable procedures to ensure that maintenance tasks can be performed in a safe manner.
Performance Objective Implementation
A.	Training within the O&M directorate is governed by AAA9020.665, Employee Qualification program.
B.	It is the intent of the Maintenance organization to qualify directly-employed personnel to perform their assigned tasks. Certifications will only be pursued and maintained when compliance is required by XXX-recognized regulatory agencies.
Reference Documentation
· Instructor-Led Training
· Employee Qualification Program
· On-the-Job Training
· Employee Development and Performance Appraisal

Condition of Facilities and Equipment, #5-6
5.	Facility Condition Inspections
Performance Objective – To establish and conduct periodic inspections of equipment and facilities, ensuring that proper condition, cleanliness, and housekeeping are maintained to support safe and reliable facility operations.
Performance Objective Implementation
A.	Equipment and facility condition, site cleanliness, and safety and housekeeping standards are established and communicated to all maintenance personnel (e.g., Safety Handbook ____).
B.	Temporary environmental protection (e.g., freeze, hurricane, etc.) is provided for site equipment when needed.
C.	Selected site maintenance personnel are aware of the aforementioned standards and operating procedures and are qualified to conduct facility inspections.
D.	Checklists of the areas and equipment to be inspected are available as guides for inspectors.
E.	Schedules for quarterly inspections are established on or before December 31 each year. Site management personnel inspect a different area each quarter to retain a fresh perspective. Site self-assessments are scheduled on an annual basis.
F.	The results of each inspection have a specific disposition process that includes transmission to the Site Director and Maintenance Manager, as well as other involved managers and specialists (QA, fire protection, etc.).
G.	Any safety deficiency is immediately reported to the appropriate supervisor and a prioritized work order is initiated for immediate correction. If necessary, work orders may be post-written after a safety deficiency is corrected.
H.	All inspection findings are entered into the XXX Plant Maintenance System.
I.	Identified deficiencies are corrected in as timely a manner as possible.
J.	Appropriate personnel are assigned corrective actions and tracked through the XXX Plant Maintenance System.
Reference Documentation
· Safety and Housekeeping
· Accident Prevention Manual
· Emergency Management Plan and Implementing Procedures
· Seasonal Preparation of Equipment and Facilities
· Quality Assurance Procedure
6.	Condition Assessment Surveys
Performance Objective – All real property and installed equipment should be inspected at pre-determined frequencies to ensure that these facilities are maintained in a condition consistent with assigned missions or long range planning.
Performance Objective Implementation
A.	Condition assessment surveys range from simple, visual walk-through assessments to in-depth studies using a variety of technical diagnostic methods, including the PM system.
B.	The primary objective of the Facility Condition Survey (FCS) program is the early detection of potential facility problems in order to prevent deterioration, possible damage to adjacent materials or systems, and failure of components.
C.	The standards and procedures that form the basis for condition assessments are reflected in checklists that prompt and assist the inspection team in the deficiency identification process.
D.	The FCS process is performed annually by individuals trained to recognize and identify symptoms of facility problems. The inspections are usually performed between the months of February and June.
E.	Particular attention is given to potential problem areas such as interfaces between components, especially with respect to different systems. The inspection plan covers systems and their associated subsystems.
F.	After the identification of deficiencies or symptoms of problems, an analysis is performed to determine if there is, in fact, a problem, the nature and extent of the problem, options for corrective action, and the predicted cost of corrective action.
G.	Personnel performing diagnostic analysis have technical knowledge of the systems, equipment, or components involved and knowledge of the materials used in construction and maintenance.
H.	Diagnostic analysis is based on logical, standardized, professionally developed procedures, ensuring that identified deficiencies are efficiently and correctly evaluated.
I.	For efficiency, an FCS team is given target estimates for levels of anticipated problems, time required for inspection, number of buildings and amount of contained equipment to be inspected, symptom checklists, and standards to be applied in identifying symptoms.
J.	FCS surveys are conducted by dedicated teams that include site maintenance and safety personnel, both site and New Orleans engineers, and any other technical discipline deemed necessary by site management or inspection team leaders. Results are input to either the XXX Plant Maintenance System or a project list for budget purposes.
Reference Documentation
· Facility Condition Survey (FCS) Program

Maintenance Documentation, #7-16
7.	Site Maintenance Plan
Performance Objective – Individual operating contractors should develop a maintenance plan that provides a clear understanding of the total maintenance needs and planned significant projects for the year and, at a summary level, the maintenance activities that support the long-range life-cycle facility maintenance requirements.
Performance Objective Implementation
A.	A maintenance plan describing the required maintenance activities by site is developed annually.
B.	Items included in the maintenance plan include the maintenance and repair activities that are funded by operating accounts, and in general, cover normal labor, material, and other support accounts.
C.	The Site Maintenance Plan will publish, by site, a backlog of maintenance listing projects by plan years. In effect, this monitors the maintenance backlog to ensure that facilities are adequately maintained.
D.	After SOWs are established, manpower and funding resources are forecast and estimated to meet the planned needs of the maintenance program.
E.	Long-range planning is for the years beyond the current plan year. The long-range plan is for 5 years past the current year and encompasses the following:
1.	Repetitive major maintenance, painting projects, and support equipment items that re-occur and are usually performed by outside contractors rather than in-house maintenance personnel.
2.	Planned site biennial (2 year) electrical PM outages.
3.	Modifications and/or significant one-time projects.
4.	Planning for equipment and building replacement (pumps/motors, roofs, vehicles, etc.) is done as assets near the end of their service life. Major project replacement costs consider the design life of the XXX in the estimates.
8.	Work Request (Order) System
Performance Objective – The XXX Plant Maintenance System, by which maintenance activities are identified, initiated, planned, approved, scheduled, coordinated, performed, and reviewed for adequacy and completeness, should be designed to ensure that maintenance is accomplished in a timely manner, maintenance efficiency is improved, and equipment availability is increased.
Performance Objective Implementation
A.	The XXX Plant Maintenance System is governed by , XXX Plant Maintenance System.
B.	Plant Maintenance System provides instructions and guidance for performing the work and for documenting the following:
1.	Work order numbering sequence.
2.	Equipment system and sub-system identification.
3.	The person identifying a problem and a description of the symptom or problem.
4.	Identification of the craft skill required to perform the repair or PM action.
5.	Appropriate dating guidelines to identify the initiation, planning, and start and completion activities.
6.	Priority system, governed by a separate procedure.
7.	Maintenance procedures and management checks to ensure personnel safety.
8.	Systematic coding requirements to identify work associated with environment, safety, and health activities.
9.	Appropriate technical specifications, permit requirements, and operational considerations commensurate with the activity. This includes operational safety requirements, which are included on work request/work order forms.
10.	Work package identification of permit, work instruction and personnel requirements.
11.	Maintenance instructions, QA hold points, and QC inspection points relevant to the work activity.
12.	Testing, inspection and acceptance criteria are documented in the work package through procedures, SOWs, hold points and associated signature completion requirements.
13.	Signatory requirements for the maintenance technician, operations, quality assurance and planning managers, as well as the field supervisor.
14.	Appropriate operations manuals and maintenance instructions in each work package for use during performance of a maintenance activity.
15.	A complete description of work performed, as well as a separate section of the work order devoted to reporting failures as designated by specific failure criteria.
16.	A specific cost scheduling control system to charge maintenance activity to specific labels.
17.	Maintenance procedures that require final review and sign off by operations, quality assurance, and planning, as well as maintenance.
C.	The XXX Plant Maintenance System provides a method to track work orders through the various stages of processing.
D.	The XXX Plant Maintenance System establishes the requirements associated with documenting and performing emergency work.
E.	The XXX Plant Maintenance System provides for control of work order modifications, as well as preventive maintenance, in-service testing and surveillance.
Reference Documentation
· Plant Maintenance System
9.	Formal Job Planning and Estimating
Performance Objective – A system of formal job planning and estimating should be used to identify the required support, permits, hold points, work procedures, and material requests that determine the total SOW and address task sequencing and steps to completion. Outage planning should promote optimum outage performance by providing integration and coordination of all work elements.
Performance Objective Implementation
A.	A full-time planning staff at each site is dedicated to the process of job planning and scheduling. The site planning staff works in the site maintenance department.
B.	Adequate controls are established through ASI4330.16 XXX Plant Maintenance System and ASI4000.10 Integrated Logistics Provisioning Manual. Work planning is performed as specified in these documents.
C.	Involvement of support groups is adequate and is utilized at both daily and weekly planning meetings. The planning process includes the following:
1.	Definition of the problem and identification of the work, performed by the originator of the work request.
2.	Review of procedures, drawings, vendor manuals, and maintenance history are performed with the assistance of maintenance personnel.
3.	Available manpower (ROM) is determined on a weekly basis by maintenance. This is provided to the planning organization for the establishment of the Weekly Maintenance Plan (WMP).
4.	Planning and scheduling assesses the manpower and skill requirement needed for each work order and applies engineered maintenance standards as necessary.
D.	Site maintenance planning conducts weekly planning meetings to discuss any activities that impact the WMP. Representatives from the following groups are required to attend the weekly meetings: Maintenance, Operations, Property, Procurement, Engineering, Cavern Integrity, QC Coordinator. Others who may be affected attend as determined by the site Maintenance Manager. Post-job briefings are performed during the weekly meetings and lessons learned are identified and highlighted. Site planning may also conduct daily scheduling meetings.
E.	Work order assessment is the process through which the description of the work or problem is evaluated (normally by job site inspection) to determine the following information, at a minimum:
1.	Verification of the work required to complete the task
2.	Special requirements, equipment, or tools needed
3.	Parts or material requirements and stock request preparation
F.	The planning process generally includes the following steps:
1.	An XXX employee who discovers a problem or discrepancy, or requests maintenance action initiates a work request by completing a notification in the XXX Plant Maintenance System.
2.	The site Operations Manager reviews each notification for validity, adequate description of the problem, completeness, and priority. He/she then approves the notification by removing the Operations block.
3.	Site planning personnel verify the description, functional location, priority code, and status code on the notification.
4.	Notifications designated as work orders are assigned one of three maintenance types: corrective (CM), scheduled (SM), or preventive maintenance (PM).
5.	Notifications may be designated as minor maintenance (XM) if the maintenance actions are minor tasks that do not meet CM/SM work order criteria.
6.	Site planning will assign and maintain the appropriate status code on the work order. The status code letter designations are detailed in ASI4330.16 XXX Plant Maintenance System.
7.	CM/SM work order planning is performed to include work order assessment, standards application, procedure development, and work package preparation.
8.	Work order assessment is conducted to verify the problem description and determine material and procedural requirements.
9.	Site planning develops Engineered Maintenance Standards (EMS) in accordance with  XXX Plant Maintenance System.
10.	Maintenance procedures and/or written instructions detailing the maintenance task are included in the work order package to be used by the technician performing the maintenance task.
11.	If formal written approved maintenance procedures do not exist, site-generated written instructions are developed by Maintenance or Engineering as appropriate and included in the work order package.
12.	Scheduling of CM/SM work orders is performed by site planning personnel using the weekly backlog worksheet, automated scheduling reports, the WMP, and weekly and daily planning/scheduling meetings.
13.	Equipment migration reporting is the process of documenting the movement of real property Government-tagged equipment, and is performed when necessary.
14.	The equipment failure reporting system collects equipment data for failure analysis. A CM/SM action meeting any of the criteria listed in the procedure is considered a failure.
15.	After completion of a task, maintenance returns the work order to Maintenance Planning, who review it for completeness, record the total actual hours, and perform all data entry. Maintenance Planning will technically complete the work order.
G.	A biennial (2 year) electrical PM schedule is established for XXX sites. This schedule is submitted as part of the annual Business Plan (formally Contract Budget Baseline). The biennial PMs are also identified as XXX  Level 3 milestones and are on the Site Director Tier III schedule.
Pre-planning begins approximately six (6) months prior to each scheduled biennial electrical PM. All work orders identified as biennial electrical PM activities are reviewed by site management and site planning. The availability of material and parts is investigated. Purchase Requisitions are generated for all tools, parts, and material that are not already in stores. A delivery schedule is developed and presented to Procurement. Manpower availability and requirements are established. Monthly meetings are held to review the status of each activity and ensure elimination of schedule impacts. Each functional organization is assigned responsibilities and is required to report progress at these meetings.
As the PM date draws closer, meetings are held more frequently and the schedule is finalized. When the PM commences, daily meetings are held to review progress, solve problems, and update the daily schedule. At the conclusion of the PM, all completed and uncompleted tasks are analyzed to develop a Lessons Learned document to be used and shared with all XXX sites to improve and eliminate problems and impact.
Reference Documentation
· Plant Maintenance System
· Integrated Logistics Provisioning Manual
10.	Work Performance (Time) Standards
Performance Objective – Work hours required to perform a planned job through the utilization and application of engineered standards, the use of job slotting techniques, or other industry recognized methods should be established to allow the determination of cost estimates, establishment of reasonable schedules, and measurement of productivity.
Performance Objective Implementation
A.	Planners are trained in the use and application of work performance (time) standards established by 
B.	The basis for job estimates (man-hours) is the appropriate time standards for those jobs.
C.	Weekly planning meetings are held based on the standard job schedules. Schedules are reviewed and updated daily, or more often as needed, to remain current with actual field situations.
D.	Application of standards to maintenance jobs utilizes the job slotting method to apply benchmark tasks.
E.	Travel and delay times that are added to the benchmark tasks are derived from actual site studies and reflect the specific travel distances and delay occurrences at that site.
F.	Productivity measurements are a result of standard hours divided by total actual hours expended (paid), including delays. These productivity indices are reported on a monthly basis (accounting pay period) and are issued by specific site for corrective maintenance.
G.	Work utilization measurements, also known as maintenance performance, are measured based on the system of actual and standard hours collected by the EMS. For performance reporting, delay hours are taken into account for the calculation, which reflects standard man-hours divided by actual man-hours less delay hours.
Reference Documentation
· Plant Maintenance System
11.	Priority System
Performance Objective – A system for determining job priority or the importance of the work item to be performed shall be established based upon safety, environmental, and facility concerns.
Performance Objective Implementation
A.	The XXX priority system establishes uniform procedures for prioritizing work in the XXX Plant Maintenance System and for integrating projects into the Project List. XXX tasks and projects are prioritized according to risk and criticality. Risk is a function of degree of project need and requirements. Criticality is a function of equipment malfunction.
B.	Priority codes are assigned in the XXX Plant Maintenance System programmatically depending on user response to risk and criticality parameters. Programmatically assigned priorities may be manually overridden if warranted. The Site Operations Manager has the final responsibility for the assignment of priority codes. Site Operations Managers ensure appropriate priorities are assigned to CM/SM (and unscheduled PM work orders) based on the priority assignment criteria listed in ASR5000.55, XXX Priority System.
C.	The priority code is a two-digit identifier developed from the criticality (work condition) in consideration of the risk (functional area). The first position is a numeric representation of the criticality. The second position is an alphabetic representation of risk.
Reference Documentation
· Plant Maintenance System
· Interim Repair/Mitigation Authorization Procedure
· Priority System
12.	Maintenance Procedures and Other Work-Related Documents
Performance Objective – Maintenance procedures and other work-related documents (e.g., drawings and instructions) should be used to provide appropriate work direction and to ensure that maintenance is performed safely and efficiently.
Performance Objective Implementation
A.	When a job requires written procedures, step by step compliance is required, unless a qualified person approves the necessary changes.
B.	Preparation, review, approval, and revision of procedures and other work-related documents are governed by , Document Control Program.
C.	Documents used in lieu of procedures (such as excerpts from vendor manuals) are distributed for review on the same level as the procedure.
D.	The Material manager and appropriate purchasing personnel obtain correct vendor documents to be used by maintenance.
E.	Procedures are readily available.
F.	Maintenance procedures take into account the highest standards for safety and security.
G.	New and revised procedures are reviewed for accuracy prior to use. During use, craftsmen and/or supervisors validate a procedure by redlining.
H.	Procedures are written to be clear and concise and are reviewed for same before approval.
I.	The originator of a procedure will include QC inspection points and QA hold points if applicable.
J.	Temporary changes to procedures are submitted on a deviation request and approved, prior to being used, in accordance with          , Preparation and Processing of Enterprise Change Proposals for Disposition.
K.	The current formal program is the Self-Assessment Program. This is supplemented by reviews each time a procedure is used.
L.	Direct contact is maintained between field maintenance personnel and procedure writers to start the review of a change request, if needed.
M.	Maintenance procedures are reviewed by the craftsmen as each job progresses for accuracy and to make sure that the steps in the procedure accurately parallel the job.
N.	Preparation, verification, validation, reviews, approvals, controls, updates, revisions, and uses of maintenance procedures are performed in accordance with 
Document Control Program.
Reference Documentation
· Document Control Program
· Plant Maintenance System
· Accident Prevention Manual
· Calibration Master Plan
· Preparation and Processing of Enterprise Change Proposals for Disposition
13.	Scheduling System
Performance Objective – Scheduling and coordinating of corrective and preventive maintenance and modifications should be performed in such a way that maintenance activities are conducted in the proper sequence, efficiently, and within prescribed time limits. An outage schedule should provide for work element completion and testing and should provide management with information necessary to control outage activities.
Performance Objective Implementation
A.	Maintenance activities are planned and scheduled by maintenance planning personnel on a daily, weekly and monthly basis to ensure effective utilization of equipment and manpower.
B.	The XXX Plant Maintenance System provides a tracking capability to identify work requests being performed.
C.	Daily scheduling of maintenance activities is based on engineered maintenance time standards for the ability to improve the use of craftsman time on the job.
D.	A priority system is used to plan and schedule maintenance activities.
E.	Daily and/or weekly maintenance scheduling meetings are conducted and appropriate work schedules are developed and published.
F.	Supervisory and support requirements are considered in the development of daily and weekly schedules.
G.	Site Directors attend weekly scheduling meetings along with other support organizations to ensure proper coordination of activities.
H.	Work orders in a “Ready to Work” category form the basis for the development of weekly schedules.
I.	The WMP allocates time for priority work, service order work, and support services, as well as normal CM and PM.
J.	Biennial electrical PMs are scheduled to maximize maintenance opportunities. PM shutdown schedules are coordinated to ensure manpower; material, and testing equipment are available. Each schedule is tracked from start to finish, and is updated in a timely manner to ensure appropriate management actions.
Reference Documentation
· Plant Maintenance System
· Priority System
14.	Post-Maintenance Testing
Performance Objective – Post-maintenance testing should be performed to verify that equipment, systems, and components fulfill their design function when returned to service following maintenance. The tests performed are commensurate with the maintenance work performed and the importance of the equipment to facility safety and reliability.
Performance Objective Implementation
A.	Essential pieces of equipment that have been repaired or modified are tested prior to being returned to service.
B.	The level of post-maintenance testing performed is commensurate with the degree of repair and the importance of ES&H and XXX requirements.
C.	Post-maintenance testing is defined by the technical representative responsible for the repair SOW.
D.	SOWs are reviewed to ensure appropriate levels of testing are applied.
E.	QC inspection points or checklists are incorporated in work order packages. These must be verified and signed by a QC inspector prior to work order close-out or shipment of equipment back to the sites.
F.	Post-maintenance test results are documented prior to work order closeout or shipment of equipment from the repair vendor.
G.	Equipment that is important for reliable facility operation shall undergo a performance test prior to being classified as drawdown ready.
H.	Post-maintenance tests are intended to prove that repaired/modified equipment performs in a manner that meets or exceeds system requirements. If a piece of equipment XXX s not meet or exceed the criteria specified in the test, the equipment will not be released from a maintenance status.
I.	The technical representative is responsible for repair and testing of equipment.
J.	Damage and cause codes are assigned by the Site Planning Department. ASI4330.16, XXX Plant Maintenance System contains provisions for generating failure analysis reports and tracking failures. A system is in place to identify maintenance re-works.
K.	Newly installed or modified equipment is operated and tested prior to being turned over to Operations.
L.	M&O experience has found that it is not cost-effective to perform post-maintenance testing in vendor repair shops for large process pumps.
15.	Backlog Work Control
Performance Objective – Maintenance backlog (all outstanding corrective maintenance) should be monitored to ensure that the condition of the facility is maintained consistent with the facility’s mission.
Performance Objective Implementation
A.	The maintenance backlog of work is measured in craft weeks based on engineered maintenance time standards and site-specific criteria. The results are used to adjust manpower levels as required.
B.	The maintenance backlog is monitored weekly.
C.	Delayed critical maintenance work is documented and justified by site management.
D.	A maintenance work order is considered part of the total backlog from the time the work is identified until all actions are complete. Control is maintained by ensuring all work orders contain a valid status code throughout the life cycle of the work order.
E.	The backlog is reduced based on work order priority and age.
F.	An analysis of the maintenance backlog is performed monthly and reports items such as, the ratio of PM, CM and scheduled maintenance, ratio of priority to non-emergency maintenance, and number of craft week man-hours in the total and workable backlog by site.
G.	Budget and manpower levels are evaluated against both the maintenance plan and the backlog of work.
H.	The total amount of backlog is reported in the monthly MPAR report.
I.	Performance measurement criteria are established and monitor the overall condition of the facility.
Reference Documentation
· Plant Maintenance System
· Priority System
16.	Equipment Repair History and Vendor Information
Performance Objective – An equipment repair history and vendor information program should be established and maintained to provide historical information for maintenance planning and to support the maintenance and performance trending analysis of facility systems and components.
Performance Objective Implementation
A.	Equipment repair history is used to support maintenance activities, upgrade maintenance programs, optimize equipment performance, and improve equipment reliability.
B.	Data to be collected, recorded, and used for the maintenance history program is defined in , XXX Plant Maintenance System.
C.	Maintenance history records are maintained for equipment systems and subsystems to affect safe and reliable facility operations.
D.	The equipment history program is based on a graded approach and deals with specific equipment (e.g., pumps, motors, valves, etc.).
E.	The facility master equipment list is a compilation of the equipment contained in the SAP functional location hierarchy.
F.	Maintenance history records are used when planning for CM, modifications, and PM.
G.	Maintenance history records are stored in SAP.
H.	Maintenance history is periodically reviewed by the M&O Maintenance & ILS group to identify equipment trends and persistent problems and assess their impact on the XXX.
I.	The equipment maintenance and repair history files contain equipment system and subsystem identification, maintenance records, diagnostic monitoring data, vendor information, corrective and preventive maintenance and modification information, spare parts data, and other miscellaneous data for trending purposes.
J.	Maintenance data is maintained in SAP, which provides information regarding the work and materials, tools, and M&TE expended or used on a component or piece of equipment.
K.	Equipment repair history is used for failure analysis, trending, self-assessments, preventive maintenance, scheduling and planning including biennial electrical PMs, budget and long-range planning and development.
L.	Vendor information from suppliers is stored in SAP. The information includes vendor name, address, delivery history, and purchase contract numbers, along with quantities ordered and received.
Reference Documentation
· Plant Maintenance System
· Migration and Management of Measuring & Test Equipment in SAP

Maintenance Facilities, Equipment, and Materials Control System, #17-21
17.	Maintenance Facilities, Equipment, and Tools
Performance Objective – Maintenance facilities, equipment, and tools should be periodically reviewed for adequacy in supporting facility maintenance and maintenance training.

Performance Objective Implementation
A.	Maintenance facilities, included storage warehouses and laydown areas, are sized and arranged to promote the safe and effective completion of work.
B.	Maintenance facilities, shops, satellite work areas, laydown yards, storage areas, temporary facilities, shower/toilet areas, lunch and conference rooms, and offices are periodically evaluated for adequacy during annual facility inspections.
C.	Work areas are kept in an orderly condition and are periodically checked during safety walk-through inspections.
D.	Facility equipment is accessible for maintenance activities. Fixed local area hoists, ladders, and work platforms are provided where needed.
E.	Storage facilities are established for parts/materials used for work orders. Parts are stored in a climate controlled area if necessary.
F.	Tool and equipment storage facilities are located near shops and work areas for efficiency. Each site has a tool room/bench stock storage area located within the appropriate maintenance shop.
G.	Adequate office equipment is provided for efficient, effective work.
H.	Facility equipment is properly labeled with sufficient information so that it can be easily identified through a number of means (e.g., ELNs, government numbers, safety equipment postings, etc.).
I.	Site laydown yards/areas are kept current and up-to-date with regard to the space needed for upcoming biennial electrical PMs.
J.	Communication equipment for maintenance is reliable and provides necessary coverage. The New Orleans Communications group conducts on-site equipment surveys as necessary to ensure reliability. Communications equipment is configured in such a manner so as not to interfere with other communication channels.
Reference Documentation
· Plant Maintenance System
· Property Management Manual
18.	Requisitioning / Procurement
Performance Objective – Parts, materials, and services required to perform maintenance activities should be available when needed.
Performance Objective Implementation
A.	The Maintenance and ILS Department is structured to ensure that all materials and services are received as required. This is accomplished by the timely processing and submission of requirements and the issuance of Purchase Requests to accomplish identified work requirements.
Purchase Requests are assigned a priority corresponding to the Work Order priority assigned by the requesting site. Individual stocking criteria and purchase quantities are closely monitored to ensure that the correct items are on hand when needed, preclude the procurement of excess quantities, and ensure that due consideration is given to the utilization of economic order quantities whenever practical.
B.	All XXX subcontractors are required to demonstrate compliance with stringent technical and quality assurance criteria prior to conducting business with the contractor.
All PRs, solicitations, and resultant purchase contracts include Submittal Register and/or Source Inspection documents. These documents require the subcontractor to provide drawings, warranty data, material certifications, welding procedures and qualifications, Material Safety Data Sheets, witnessed tests/performance tests, etc. to ensure that the items and/or services received meet all applicable XXX specifications and requirements.
C.	   , Property Management Manual governs the storage of Government materials, in-storage maintenance, shelf life requirements, and stock rotation criteria. These procedures are accomplished through the PM system, which schedules this maintenance on a periodic basis.
The same maintenance requirements applicable to on-line equipment are also applicable to warehouse stock. When requisitioning items that have a finite shelf life, the Material Management organization ensures that the specific requirements are identified in the procurement documents, which in turn become an integral part of the resultant purchase contract. Warehouse stock is dated and warehouse personnel monitor all stock to identify and preclude the issuance of expired materials.
D.	Purchases comply with the requirements of ASW4004.16, Purchase Requisition Work Instruction. This procedure states that all purchase requisitions which are not FEDSTRIP or pre-approved will be reviewed and approved by contractor disciplines prior to issuance to the Procurement Department.
Purchase requests are routed through the SAP workflow process based on coding in the SAP system. Through this process, the required multi-functional input is received to ensure that all applicable design criteria and specifications are incorporated and strictly adhered to and that only approved deviations are incorporated into the procurement documents.
E.	A prioritized Plant Maintenance System is utilized that identifies the criticality or urgency of a material or service.
Procurement documents are assigned a priority commensurate with the priority assigned to each respective work order. These documents, when submitted to Procurement, are processed in accordance with the priority established on the purchase requisition.
F.	Subcontractors have been identified, surveyed, and approved to manufacture and reverse-engineer repair parts for XXX equipment.
Submittals and approvals are required on each purchase contract to ensure that the items furnished accurately reflect XXX needs, requirements, and specifications.
Bids for such items are technically evaluated prior to award to provide additional assurance that the items comply with applicable specifications.
G.	The SAP system is designed to accommodate and provide the data necessary to ensure that full consideration is given to factors such as lead time, historical parts usage, supplier reliability, etc. This data is utilized by the ILS group when evaluating requirements and issuing purchase requisitions and assists in the identification of the most timely and cost-effective quantity and method of procurement.
H.	All new equipment and systems introduced into the XXX are monitored through the ILS group to allow for the establishment of initial provisioning requirements. Additionally, any modifications or revisions to equipment resulting from engineering changes are processed through the ILS group to incorporate any resultant changes to previously established provisioning levels.
All new or revised information is updated to the XXX Material Master Record on a real-time basis. The ILS Manager reviews historical usage and stock levels of specific items to identify any items or commodities that require addition to or deletion from the drawdown or critical item lists. Emphasis is placed on identifying and eliminating items or inventory that are deemed obsolete/outdated.
I.	Approved off-site repair subcontractors are utilized to perform those services deemed to be feasible and economic when the required tasks are beyond the capabilities of XXX maintenance facilities and personnel.
All work performed by off-site repair subcontractors is closely monitored by QA, Operations, and Maintenance personnel and is performed in accordance with detailed SOWs and specifications prepared specifically for each item.
J.	All electrical systems and equipment procurement specifications conform to OSHA and NEMA codes and specifications. All design and specification criteria include provisions for isolation to permit disconnect for both safety and maintainability.
K.	Historical records are maintained to identify those items and services subject to long lead times and their respective procurement sources. Detailed planning is performed by the O&M and Material Management organizations to ensure that those items and services are available to meet site requirements.
L.	A Report of Discrepancy (ROD) is furnished to Procurement to notify the responsible Buyer of any contractual non-conformance. The Buyer responds to a ROD or QIR in the timeliest manner possible and coordinates whatever subcontractor action is deemed necessary to correct the non-conformance.
The ILS group maintains a warranty program to track equipment and services throughout the entire warranty period. Warranty claims are pursued to the maximum extent practical.
M.	Site Property maintains historical files that include all receiving documentation, warranty data, subcontractor submittals, material certifications, and quality assurance (source inspection) records traceable to the items received against each purchase contract.
N.	All procurement documents issued for items requiring material Safety Data Sheets specify that the subcontractor furnish this documentation with each delivery of the items. SDS files are maintained at each site and are readily available for review by all personnel.
O.	The O&M and Material Management organizations perform detailed planning and scheduling to ensure that all procurement documents for specialized services are prepared and submitted with adequate lead time to allow for the solicitation, evaluation, and award of competitive purchase contracts.
Long-range schedules are developed to include specialized services such as calibration, load testing, etc. These schedules are utilized to ensure that the required procurement actions are initiated with sufficient lead time to support all scheduled milestones without compromising a contractor’s ability to obtain adequate and effective competition.
P.	All procurement documents are reviewed and approved by QA prior to submission to Procurement. This review and approval ensures that all pertinent QA provisions are identified and included in the procurement documents prior to solicitation and contract award.
Reference Documentation
· Integrated Logistics Provisioning Manual
· Property Management Manual
· XXX Priority System
· Procurement Procedures Manual
· Purchase Requisition Work Instruction
19.	Materials Control
Performance Objective – All phases of receiving, inspecting, handling, storing, retrieving, and issuing of equipment, parts, and materials for maintenance should be covered by effectively implemented policies and procedures from the time an item is received until it is installed at the facility.
Performance Objective Implementation
A.	The Materials Management organization and/or the sites issue purchase requisitions for materials to ensure that the items requisitioned and procured meet all applicable XXX specifications and requirements.
Quantities ordered are analyzed to avoid overbuying and to ensure that purchased quantities support site needs. Economic order quantities are calculated and utilized based on historical usage and demand data. Significant emphasis is given to the efficient usage of procurement resources and the minimization of inventory levels.
Procurement activities are planned to allow for just-in-time delivery and receipt of materials whenever possible.
B.	XXX , Property Management Manual delineates specific procedures, responsibilities, and techniques to be utilized for receiving, inspecting, handling, storing, retrieving, and issuing equipment, parts, and materials.
C.	Items requiring special handling, such as commodities subject to material Safety Data Sheet requirements, are specified in , Property Management Manual. The manual includes procedures and instructions for materials and equipment requiring special handling.
D.	Receiving inspection is performed prior to the acceptance of any subcontractor delivery to ensure that all required submittals, documentation, and certifications accompany the shipment.
E.	Site Property maintains historical files that include all pertinent documentation required by a purchase contract. Contract files are maintained by purchase contract number and are readily retrievable.
F.	A ROD is issued immediately upon receipt of any non-conforming material. A copy of the ROD is affixed to the non-conforming material, which is then placed in a segregated section of the warehouse or yard. Tagging and physical segregation ensures that the non-conforming items are not inadvertently issued for use or installation.
G.	The Material Management organization maintains continuous status and tracking of all open PRs and is fully cognizant of the stock records applicable to each respective item.
This data is utilized to ensure that all procurement actions are tracked and, when necessary, expedited to ensure the timely receipt of materials and services to support site needs. On-line data such as the Drawdown Status Procurement Report and the Delinquent Receipts Report are also utilized to facilitate this task.
H.	, Property Management Manual specifies preservation, storage, and material protection requirements and procedures. These procedures ensure that all conforming material is readily available for its intended use.
I.	Warehouse stock is dated. Warehouse personnel monitor and rotate all applicable stock to maintain visibility of shelf life requirements and to preclude issuance of expired materials. Warehouse personnel monitor the shelf life of remaining inventory and issue Stock Requests to facilitate timely replenishment prior to the expiration of the existing inventory. The standard inventory control procedure is First In – First Out.
J.	Safety-related and non-safety-related items are clearly identified, segregated, and tagged in specific warehouse locations. These controls preclude inadvertent issue and use of an item for an application other than that for which it was intended. This is also to ensure that adequate quantities of safety-related items are available to respond to emergencies and meet site needs.
K.	Site Property personnel are responsible for maintaining a constant awareness of the physical condition of all staging areas, stores, and warehouses. These personnel will identify any potential safety, health or related discrepancies and take immediate action to adequately maintain the facility and/or its contents. The Line Control Safety Program requires routine mandatory inspections of all work areas and mandates immediate corrective action to resolve any identified discrepancies or potential hazards.
L.	The quality of all stored equipment, parts, and material is maintained in accordance with manufacturers’ recommendations and as prescribed by M&O procedures. Particular attention is focused on monitoring shelf life to promote rotation of inventory and to preclude the issuance of expired material. Environmentally sensitive items are identified and stored in accordance with the particular requirements of the items. Stored end items and equipment are maintained in accordance with the same maintenance criteria as installed equipment.
M.	, Property Management Manual specifies that all parts and materials issued must be monitored and recorded by site Property personnel. All unused parts and materials are returned to site Property upon completion of a work order and are properly identified and documented. The work order report provides traceability of all parts and materials issued against a given work order number, stock request number, and part number.
N.	Critical parts can only be released for issue by the Material Manager. In emergency situations, the Site Director is also authorized.
Replenishment documentation for critical items is identified and tracked by a unique purchase requisition document number system and priority which allows items to be readily tracked throughout the procurement process. Upon receipt, items and bin locations are identified to segregate critical items from non-critical inventory.
O.	Flammable and hazardous materials are clearly identified upon receipt and are segregated and stored in a specific warehouse area designed and dedicated to the storage of these items.
Material Safety Data Sheet documentation is readily available for review prior to the issuance of any hazardous material. Necessary PPE is available at the issuing location.
Formal training is conducted to ensure that all personnel are aware of and familiar with the specific requirements and precautions applicable to the proper handling of flammable and hazardous materials.
P.	All issuance controls are governed by , Property Management Manual.
Q.	All XXX personnel are thoroughly trained in the proper procedures, controls, and safeguards to be utilized when working with items requiring special handling.
Certain items (i.e., items subject to electrostatic discharge precautions) are identified prior to procurement to ensure that adequate marking and packaging is performed by the subcontractor. All lifting and handling instructions relative to these items are clearly identified, tagged, and adhered to.
Reference Documentation
·  Property Management Manual
20.	Control and Calibration of Measuring and Testing Equipment (M&TE)
Performance Objective – A program of control and calibration of M&TE has been instituted to ensure the availability of tools and equipment necessary for maintenance, repair, and calibration of installed equipment and instruments.
Performance Objective Implementation
A.	M&TE includes all devices used to measure, gauge, test, inspect, or otherwise examine process instruments or equipment to determine compliance with design or manufacturing specifications. M&TE includes uninstalled safety-type indication-only meters and instruments used to determine the performance of process equipment or process instruments.
B.		All M&TE devices have a unique identification number to accurately identify the specific devices and provide positive traceability.
C.	A Calibration Equipment Master List documents calibration sources and intervals for all equipment requiring calibration. This list is updated continuously.
D.	All calibrations are performed with equipment supported by documentation, reports, or data sheets attesting to the accuracy of the standard and date and traceable to NIST.
E.	M&TE calibrated by subcontractors (the normal procedure) may be calibrated using manufacturer’s procedures, accepted industry practice, MRCs, or by approved contractor procedures. At minimum, they must contain the required accuracy of the item calibrated and establish a requirement of 4:1 ratio of calibration accuracy unless specifically waived or deviated through the approved deviation/waiver procedures.
A number of parameters, including specific accuracy requirements, are included on the calibration data record.
F.	O&M monitors and assigns intervals of calibration for M&TE. M&TE is subject to recall, with calibration notification being provided in a timely manner.
G	M&TE is stored, handled, transported, and accounted for by Property in accordance with required procedures. Property receives and processes calibrated instruments from off-site calibration facilities in accordance with prescribed procedures.
H.	M&TE that is out of calibration tolerance by four (4) times the required tolerance will be recorded by the technical representative as being significantly out of tolerance. Out-of-tolerance equipment will be tagged, removed from service, and segregated.
A criterion must be set for recall of process equipment calibrated with M&TE if the M&TE XXX s not demonstrate sufficient accuracy at the time of its periodic calibration. In this event, an engineering judgment must be made as to what is unacceptable in terms of M&TE accuracy at the time of calibration., Evaluation of Suspect Product, which states “The contractor shall establish a procedure for the analysis of the impact of out-of-tolerance measuring and test equipment on product quality”. The 4x criterion is not a deviation but rather a required practice.
I	M&TE is not accepted as calibrated unless it is fully functional. Exceptions, about 0.2% based on historical data, are tagged accordingly.
J.	Process Instrument Data Sheets require that the identification number of the test instrument be recorded as well as the calibration due date.
K.	The M&TE identification number, the maintenance procedure used, the equipment calibrated, and the calibration date are recorded in ___ to facilitate the timely evaluation of potential problems. Requirements for M&TE usage are met by the physical record or process instrument calibration which contains the M&TE identification number.
L.	M&TE calibrations are reviewed by the technical representative to evaluate the calibration program. The use of annual on-site calibration by a subcontractor facilitates timely M&TE reliability review.
M.	QA performs periodic audits to verify compliance with the requirement of the Calibration Master Plan. QC verification inspections are also performed.
N.	Process equipment calibrated with out-of-tolerance M&TE can be sampled in accordance with ___ to determine the extent of problems associated with the use of out-of-tolerance M&TE. If the sample is rejected, all of the affected process instruments will be recalibrated.
Reference Documentation
· Calibration Master Plan
· Preparation and Processing of Enterprise Change Proposals for Disposition
· Migration and Management of Measuring & Test Equipment in
21.	Maintenance Tools and Equipment Control
Performance Objective – Methods should be established to provide for the storage, issue, and maintenance of an adequate and readily available supply of tools and equipment and also for the development of special tools and equipment needed in the maintenance program.
Performance Objective Implementation
A.	Proper tools, equipment, and consumable supplies are available to support work requirements and are stored in site maintenance tool rooms/cribs.
B.	Procedures are in effect requiring establishment of tool rooms to include storage, safety inspections, inventory control, and issue controls.
C.	Special tools, jigs, and fixtures are identified as such and are stored in the site warehouses and/or tool cribs depending upon their use and function.
D.	Loading, lifting, and transporting equipment is available for large equipment usage. Special tools, test rigs, and special lifting/rigging equipment are identified for proper use. Instructions are provided to control their use. Scaffolding and rigging equipment are identified, tested, and stored. All equipment is maintained and ready for use.
E.	Procedures are in effect that govern the periodic maintenance, inspection, repair, or replacement of equipment and tools.
F.	 Support Equipment Operations Manual specifies the handling and storage criteria of equipment items such as overhead cranes, lifts, and cherry pickers.
G.	Equipment and tools are maintained in an adequate state of readiness.
H.	Fixed hoists, work platforms, etc. are provided where needed to facilitate access to facility equipment (valves, prover loops, etc.).
I.	Tools are inspected regularly in order to identify tools that are worn, damaged, or otherwise unusable. Procedures are in effect that govern the disposal and replacement of worn, damaged, or unusable tools.
Reference Documentation
· Support Equipment Operations Manual
· Property Management Manual

Implementation of Maintenance Activities, #22-25
22.	Surveillance and Preventive (Plant) Maintenance
Performance Objective – Surveillance, inspecting, and testing activities should provide assurance that the equipment needed for safe and reliable facility operation performs within required limits and that preventive maintenance (PM), defined as including periodic and planned maintenance, is utilized to maintain a piece of equipment within design operating conditions and to realize its maximum reasonable useful life.
Performance Objective Implementation
A.	From the system study item , RCM is a front-end process used to establish initial maintenance requirements based on reliability conditions. The XXX has matured to the point where continuous review and refinement in a “controlled experiment” environment is used.
B.	The PM program, as outlined in , XXX Plant Maintenance System and ASL4330.8, Calibration Master Plan, includes systems and equipment to effect safe and reliable facility operation.
C.	The PM program is automated in SAP for scheduling and identifying equipment and tasks.
D.	Operational experience, vendor recommendations, and engineering analysis are used to establish PM tasks and intervals.
E.	PM activities are scheduled through the ___ Plant Maintenance system. Each PM task, regardless of frequency, must be completed during the accounting month for which it is scheduled.
Minor corrective maintenance may be performed while performing PM tasks. All PM work orders are signed by site management personnel in accordance with completion, cancellation, or delaying procedures. PM work orders may only be canceled with approval of the Site Director or his designated representative, subject to review by New Orleans Maintenance.
F.	The  Plant Maintenance system provides a record of activities performed, data collected, and where applicable the “as found” and “as left” condition of the equipment.
G.	Maintenance Requirement Cards (MRCs) govern periodic inspections, adjustments, lubrications, and minor repairs of XXX equipment and facilities.
MRCs provide work procedures for equipment in the PM system, including special plant conditions or line up. They may also dictate special tools, parts, material, lubricants, and test equipment necessary.
H.	Functional tests of installed equipment and systems are conducted as elements of the automated PM system and the Manual Operator Surveillance System. These are documented in the XXX Plant Maintenance System and on Operator Requirement Cards (ORCs) and check sheets.
I.	The XXX Plant Maintenance System captures data for long-term performance evaluations along with some limited trending capability in the Distributive Control Systems.
J.	Approximately two weeks before the beginning of each monthly report period, a report is generated in SAP listing each PM task to be performed by each site for that report period and a work order for each task.
Site planning personnel schedule the PM tasks on a daily/weekly basis. All work orders must be accounted for as Complete, Delayed, or Canceled, subject to review by New Orleans Maintenance.
K.	Maintenance surveillance testing programs are utilized, both within and outside the PM and Operator Surveillance programs, which contribute to increased asset reliability. These include such tasks as the periodic operations of pumps and motors, ultrasonic pipe thickness testing, cathodic protection testing, and the calibration program.
L.	The effectiveness of the PM and Operator Surveillance programs are monitored through the Self-Assessment Program. This program is designed to provide management with factual, objective information upon which to base effective decisions and make program improvements.
M.	Abnormalities found during surveillance or PMs that are beyond the scope of the applicable procedures are recorded on the PM work order or the ORC check sheet. A separate notification is then initiated by the technician or operator and processed by site planning as either a service order or work order in the corrective maintenance system.
N.	All PM tasks must be completed during the accounting period for which they are scheduled; however, a delay may be authorized by the Site Director subject to review by New Orleans Maintenance.
Reference Documentation
· XXX Plant Maintenance System
·  Calibration Master Plan
· Fire Protection Manual
· Quality Assurance Procedure

23.	Predictive Maintenance (PdM)
Performance Objective – A PdM program should be established and utilized to monitor and analyze parameters, properties, and performance characteristics or signatures of equipment in order to forecast equipment degradation so that “as needed” planned maintenance can be performed prior to equipment failure.
Performance Objective Implementation
A.	PdM technologies are used to measure various parameters against established engineering standards in order to detect/diagnose impending failures before they occur. A formal PdM Program has been developed and is governed by ____, Predictive Maintenance (PdM) Work Instruction.
The PdM program incorporates several diagnostic technologies and is applied to mission critical, environmental, and safety systems. Due to the intermittent operation of XXX equipment, the full PdM potential of these technologies cannot be realized. XXX equipment is often sitting idle, although it is kept in a state of Operational Readiness. Thus it is rarely possible to trend performance data to employ traditional PdM strategies. For this reason, the value-added CBM strategy is more often utilized. PdM strategies are used, when applicable, on equipment in constant operation.
The following diagnostic technologies are utilized on the XXX for condition monitoring and testing:
1. Vibration analysis
2. Fluid analysis
3. Infrared (IR) thermography
4. Motor Circuit Evaluation (MCE)
5. Ultrasonic detection
The following programs are also being utilized on the XXX for asset testing and condition monitoring, but are the responsibility of M&O groups or departments other than Maintenance:
1. Comprehensive Equipment Evaluation (CEE) Program – This program is focused primarily on the drawdown readiness and performance of the major drawdown pumps. Pump performance and efficiency are monitored through the periodic collection, comparison, and trending of pump flow and pressure data. The CEE Program is governed by   , Comprehensive Equipment Evaluation Program and Work Instruction, and is the responsibility of Operational Systems Engineering and the RAM Group.
2. Pigging and Inhibiting Program – This program provides for the integrity verification, preservation, monitoring, and internal corrosion inhibition of the XXX offsite pipelines. Pipeline integrity is verified by cleaning (scraper/brush) pig operations, caliper pig transmission, instrumented pig surveillance, and data analyses. Pipeline interior conditions are monitored by scheduled pigging operations; monitoring of corrosion coupons; monitoring of oil, water, and residue samples; and subsequent analyses. The Pigging and Inhibiting Program is governed by , Corrosion Control Instructions, and is the responsibility of M&O Engineering.
3. Piping Integrity Assurance Program – This program is intended to ensure that site piping systems will support drawdown criteria and requirements. Selected site piping is tested periodically using various non-destructive methods, depending on the medium flowing inside the piping, to determine pipe thickness and corrosion data. GE UltraPIPE software is used to monitor and trend pipe thickness data, calculate corrosion rates, and determine appropriate inspection intervals for future inspections. This program is also governed by     , Corrosion Control Instructions, and is the responsibility of M&O Engineering.
Reference Documentation
· Predictive Maintenance (PdM) Work Instruction
· Comprehensive Equipment Evaluation Program and Work Instruction
· Corrosion Control Instructions
24.	Corrective (Repair) Maintenance
Performance Objective – Corrective (repair) maintenance should be performed in a manner ensuring that quality repairs are performed and that equipment failing or malfunctioning during service is restored in a timely manner.
Performance Objective Implementation
A.	Integrated Logistics Provisioning Manual lists maintenance-worthy types of equipment.
B.	All XXX personnel are attentive to identifying facility deficiencies. Formal self-assessments are held on a scheduled frequency to inspect facilities and identify deficiencies.
C.	Baselines have been established and are maintained through configuration engineering to ensure that each system is maintained in its designed operating configuration.
D.	Good maintenance work practices are checked by the use of QC procedures that include inspection points throughout the process to ensure that proper tools, equipment, and procedures (including safety and environmental practices) are used. Self-assessments have generated increased attention to pre-job briefings, training, post-job reporting, etc.
E.	Plant Maintenance System provides for the generation of failure analysis reports. Corrective actions are engineered, planned, and performed to correct the cause of failure.
Reference Documentation
· RAM Implementation Manual
· Plant Maintenance System
· Integrated Logistics Provisioning Manual


25.	Modification Work
Performance Objective – Facility modification and temporary modification work should be accomplished under the same basic administrative controls as those applied to facility maintenance activities. Changes to the maintenance program to incorporate facility modifications should be commensurate with the complexity of the task, the extent of the modification, and the importance of the equipment.
Performance Objective Implementation
A.	Temporary modifications or “work-arounds” may be implemented to mitigate a safety, environmental, security, or operational concern when a permanent solution cannot be affected in an expeditious manner.
When a problem is identified and prioritized (by criticality), the priority XXX s not change even though a “work-around” is in place. The priority governs the schedule for activities such as procurement, engineering, etc., in support of implementation of the permanent resolution.
“Work-arounds” are documented, reviewed, and approved in accordance with a Deviation/Waiver Procedure and performed by the affected organization i.e., Fire Protection, Security, Operations, etc.
B.	Work orders documenting a problem remain open with no change in the initially-established priority until the discrepancy is resolved, even though a “work-around” is in place.
C.	Facility modifications that meet the requirement for a configuration change are documented, submitted for review to a technical review board, approved, planned, and budgeted prior to implementation. This review identifies any changes to operations manuals, maintenance requirements, spare parts provisioning, permits, etc.
D.	Changes to the process, set points, and/or DCS software are controlled and managed by a technical review board, with ultimate approval by the XXX  Project Configuration Control Board (PCCB). The implementation is controlled by a Project Facilities Board (PFB).
E.	Drawing and/or specification changes are controlled and managed jointly between the technical review board and configuration management. Documents identifying a proposed change, an Engineering Change Request (ECR), or a Software Change Request (SCR) also identify drawing and/or specification changes.
Prior to implementation of an approved change, existing drawings are red-lined to show the proposed changes. Upon completion of the implementation of the change, drawings are revised to reflect the final “as-built” configuration.
F.	On-site work by vendors or subcontractors is controlled in the same manner as work performed by internal forces. Documentation, reviews, approvals, and authorization for modifications to existing facilities take place prior to implementation by the outside vendors/subcontractors performing the work. This process also applies to any changes that become necessary during the execution of a contract by an outside vendor or subcontractor.
Reference Documentation
· Preparation and Processing of Enterprise Change Proposals for Disposition
· Priority System
· Plant Maintenance System

Maintenance Evaluation and Analysis, #26-33
26.	Analysis of Root Causes of Problems
Performance Objective – A systematic analysis methodology should be used to determine and correct root causes of problems, unplanned events, and occurrences related to maintenance.
Performance Objective Implementation
Maintenance problems are addressed in accordance with the Root Cause Analysis Instruction in ASI5700.15 Quality Assurance Procedure.
A.	The Maintenance Surveillance Program tracks and trends PM/CM activities on a quarterly basis.
1.	Formal and informal root causes are investigated by gathering, evaluating, and analyzing data.
2.	Techniques used for evaluation of data include cause and effect analysis, barrier analysis, change analysis, personnel performance analysis, and MORT analysis.
3.	When necessary, outside experts are called in to evaluate special problems.
B.	Root Cause Analysis (RCA) corrective actions are designed to prevent recurrence, achieve workable solutions, and to be executed in accordance with properly approved procedures.
C.	RCA includes human performance as well as equipment performance categories.
D.	RCA is tracked to completion by a tracking system until the matter is resolved.
E.	RCA addresses contributing and non-contributing causes, as well as root causes.
F.	The RCA standard report format includes the root cause of the failure, the corrective actions taken to prevent recurrence, and the appropriate distribution to enhance all maintenance programs.
Reference Documentation
· RAM Implementation Manual
· Quality Assurance Procedure
27.	Periodic Review and Analysis
Performance Objective – Facility and/or Maintenance Managers should develop and utilize standardized procedures, methodologies, and systems for the review and analysis of the efficiency of their maintenance programs.
Performance Objective Implementation
Periodic review and analysis is performed by New Orleans as well as site Maintenance Managers. Meetings, project reviews, etc., are held on a regular basis to analyze data, formulate plans, and take action on both current and long-range problems.
A.	A periodic assessment of equipment, systems, and facilities is conducted to adjust and update preventive maintenance frequencies, tools, etc., to determine program requirements as needed and determined by field action.
B.	Reviews of the effectiveness and efficiency of the procurement and material are conducted periodically.
C.	M&TE is reviewed annually to verify that it supports the safe and reliable operation of the XXX.
D.	The Maintenance training program is reviewed annually to identify training program enhancement or changes in emphasis.
E.	ASI4330.16 XXX Plant Maintenance System is reviewed annually to ensure that documentation is consistent with the work accomplished and that all necessary work is being done.
F.	A review of a broad range of performance indicators is performed periodically (minimally once a year). The results of this review and analysis are used as the basis for program improvements such as:
1.	Adjustments of PM frequencies on MRCs.
2.	Addition or deletion of PM activities.
3.	Design changes.
4.	Adjustments to spare parts and material stock levels.
5.	Adjustments to tools and equipment, as well as needed facility modifications as funds are available.
G.	The backlog management program is reviewed periodically to verify that actions are effective in maintaining or reducing the Backlog Work Control criteria. Ongoing programs are used to reduce the backlog in areas where trending indicates a problem.
Reference Documentation
· Plant Maintenance System
· Priority System
· Integrated Logistics Provisioning Manual
· Property Management Manual
· Procurement Procedures Manual
· Purchase Requisition Work Instruction
· Quality Assurance Procedure
· Employee Qualification Program
28.	Performance Measurement and Improvement
Performance Objective – Management and Maintenance organizations should have a quantitative means of measuring performance and effectiveness to improve the maintenance system.
Performance Objective Implementation
A.	The XXX has a performance measurement system developed in response to requirements from two sources: The Maintenance Manager’s Guide ___ and XXX Site/New Orleans Office generated needs and requirements. The performance measurement indices are reported monthly and become the basis for monthly review meetings.
B.	Maintenance Key Performance Indicators (KPIs) are used to focus management attention on areas that should be addressed. These KPIs are the primary tools used by maintenance management to analyze performance in order to ensure a quick response to problems, thereby generating corrective action on a timely basis. The KPIs are as follows:
MAINTENANCE KPIs
1. Maintenance Quality Indicator (MQI)
2. Maintenance support
3. Equipment readiness
4. Scheduling effectiveness
5. Productivity
6. PM completion rate
7. Backlog
C.	These KPIs enable Maintenance management to quantitatively track progress toward defined goals. The reporting is dynamic and indicators can be changed upon request by the customer.
D.	Maintenance KPIs are reported monthly in the Maintenance Performance Appraisal Report (MPAR). This report is an index that provides an overall measurement of Maintenance effort on the XXX.
Reference Documentation
· Plant Maintenance System
29.	Management Involvement
Performance Objective – To enhance the safety of facility operations, Maintenance Managers should be sufficiently involved with facility operations and maintenance to be technically informed and personally familiar with conditions at the operating facility.
Performance Objective Implementation
A.	The site Maintenance Manager tours the facility during daily, weekly and monthly walk-through inspections. All areas of the facility are inspected on a periodic basis and audited in detail to identify areas requiring improvements and ensure compliance with existing directives, policies and procedures.
From these facility inspections, deficiencies are documented and distributed to appropriate department managers for corrective action and tracking to completion. The Maintenance Manager utilizes short- and long-range work plans to correct the deficiencies. Self-assessments are conducted at each facility to determine the effectiveness of the management program in place.
B.	Maintenance performance is observed by the Maintenance Manager and maintenance supervisor(s) by inspecting randomly selected PM and CM work orders. Maintenance performance is analyzed on a month-to-month basis.
C.	Maintenance Managers understand that employees are more productive when their activities are monitored by managers and supervisors. For this reason, Maintenance Managers spend at least 10% of their time each day performing walk-through inspections (part of the requirement for 70% field supervision).
D.	Senior management has several tools to assess the activities of subordinate managers and supervisors:
1.	The MPAR report indicates overtime usage, PM completion ratio analysis, maintenance backlog, and other site maintenance performance data.
2.	Senior management reviews both open and closed CM and SM computer runs, post maintenance schedules, and backlog reports.
3.	Senior management analyzes the results of self-assessments.
E.	Maintenance management utilizes operating instructions, operating procedures and various maintenance oriented publications to determine and implement a required corrective action.
ILS Provisioning addresses the planning, scheduling and documenting of the maintenance, repair, and replacement of XXX equipment, the tracking and enforcing of warranties on XXX equipment, supply support for providing spare/repair parts, and provisioning equipment.
F.	Operational data reflecting facility performance such as overtime usage, backlog trend, PM completion rate, labor productivity, scheduling effectiveness, maintenance labor efforts, and maintenance support efforts is analyzed and trended.
G.	Management utilizes RCA to address root causes. The RCA process consists of assigning a team leader, assigning an RCA number, collecting and analyzing data, and developing corrective actions. Corrective actions are entered into a tracking system to be tracked to completion.
H.	The failure reporting in the RAM Implementation Plan is utilized to provide management with the following information:
1.	Accurate failure data in a timely manner.
2.	Establish control and criteria for failure reporting and analysis.
3.	A closed loop system for corrective actions and improvements.
4.	A database for retention of historical failure/corrective action data.
Management is provided with a quarterly assessment report that gives a quantitative assessment of site, subsystem, and component availabilities based on failure rates and manageability parameters.
I.	Maintenance management has established that first line supervisors are expected to spend 70% of their time supervising field work. The remaining 30% is spent performing administrative duties, coordinating work tasks with the planning department and the Maintenance Manager, performing job safety analyses, reviewing and coordinating special tools and equipment required to perform work tasks, developing and coordinating schedule requirements/work tasks with operations, developing the daily schedule, and attending meetings.
Reference Documentation
· Plant Maintenance System
· Quality Assurance Procedure
· RAM Implementation Manual
30.	Work Sampling
Performance Objective – A work sampling program for the purpose of determining the extent of various craft activities and their related delay times should be established such that they may be used to measure the utilization of crafts in performing work in a maintenance management program.
Performance Objective Implementation
Work sampling is a method of determining the extent of various activities that occur in the Maintenance Department. It is based on the concept of statistical probability, i.e., that a valid sample of activities will exhibit the same characteristics as the whole. After recording a pre-determined number of observations based on random times, conclusions can be drawn concerning craft activity and effectiveness within a range of computed confidence levels.
This technique is typically employed to determine the percentage of a workday that a craft group spends in travel, job preparation, direct work, and delay/idle status. Work sampling is used to measure the work load of groups rather than individuals, mainly due to the extremely large number of observations that would have to be taken on an individual craftsman to obtain any reasonable degree of accuracy from the data.
Most causes of non-productive time for craftsman are due to obstacles caused by ineffective administrative requirements and/or systems rather than a lackadaisical worker effort.
It is important to note that the work sampling method measures activity not productivity. The contractor has a system of engineered work standards to measure productivity of the workforce. A formal work-sampling program would be repetitious because delay hours and status are measured as a result of the standards system.
A formal program would be redundant with respect to the current work measurement system. In lieu of a formal work sampling program, a “check” sample program has been designed to measure travel, delay, and work activity percentages at the sites. However, the study process is flexible enough to be used when deemed necessary by Maintenance management.
31.	Cost Identification and Control
Performance Objective – Cost accumulation and reporting systems are in place to facilitate the XXX Plant Maintenance System and are utilized to evaluate maintenance performance.
Performance Objective Implementation
A.	Accounting for maintenance is established to allow management to understand clearly the scope of planned maintenance efforts for the allotted funding.
1.	The Contract Work Breakdown Structure is the formal framework for identifying the contractual work requirements on the XXX per Management Control System (MCS) description.
2.	The XXX Contracts Manager releases Work Authorization Directives (WADs) to the support functional directors, who in turn allocate budgets to the functional managers or Cost Account Managers.
3.	A Task Identification and Planning Sheet (TIPS) supplements the WAD and identifies the detailed SOW for the resources being authorized by the WAD.
Budget requirements are identified and detailed by all organizations via the Contract Budget Baseline (CBB) which is referenced on the associated TIPS. In submitting TIPS, the cost estimates are based on historical documentation as well as the added/deleted cost of known, discrete changes, which may be anticipated. TIPS are maintained annually for all LOE and discrete tasks in accordance with Project Authorization Board procedures.
4.	The functional managers and cost account managers have time-phased budgets and milestones for the accomplishment of assigned tasks.
5.	Work authorization for the XXX maintenance program is controlled by  XXX Plant Maintenance System through the issuance of work orders.
B.	Procedures are in place to define proper cost coding and cost verification. The cost accounting system utilizes a six-digit label number that is entered on all source documents. The structure of a label number directs the cost to the proper summary level for actual cost reporting.
C.	Managers and supervisors review and analyze cost data to detect the current cost/schedule performance position.
1.	When significant cost/schedule variances are identified, the nature of the problem, its scope, impact, and corrective actions, if applicable, are addressed using a Variance Analysis Report.
2.	A Management Estimate at Completion (MEAC) is used to predict total costs to be incurred for a specific task scheduled within a given fiscal year. This estimate is the responsibility of the individual cost account manager and is reviewed by the functional manager. After concurrence from the functional manager, the estimate is submitted for higher review and approval, and is used in internal and customer reporting. This activity is required by the MCS.
D.	Estimated job costs from the planning effort are evaluated against final job costs.
1.	Functional organizations must furnish budget forecasts based on historical spending trends and current vendor data. 
2.	All budget forecasts are reviewed by functional managers and ultimately approved by organizational directors and the Project Manager.
E.	Budget forecasts are justified using commonly scheduled work scopes and historical actual cost data as a base. These methods provide information on the resources needed to maintain assets in a good state of repair.
Reference Documentation
· Annual Long-Range Budget Forecasting
· Plant Maintenance System
32.	Audits and Lessons Learned
Performance Objective – External and internal assessments, such as self-assessments and the lessons learned from them, and experience from other XXX  sites, should be utilized and evaluated. Appropriate changes to systems, procedures, and management concepts should be made to obtain needed improvements and/or to delete non-essential, non-cost-effective, or redundant activities.
Performance Objective Implementation
Self-assessments are performed by all XXX sites on a periodic basis. These identify deficiencies associated with non-procedural compliance as well as system changes required, procedural guidance deficiencies, redundancies, and non-cost-effective and non-essential processes. Lessons learned and reports from each assessment are shared with other XXX sites.
The following criteria apply:
A.	Findings provide direct feedback to the effectiveness of the maintenance program.
B.	Experiences and lessons learned that are identified at one site are applied at other sites when applicable.
C.	Related maintenance experience at other XXX  facilities is evaluated and changes made to XXX systems and processes, and management concepts are initiated.
D.	The Assessment Tracking System (ATS) is designed to assign responsibility and track corrective actions to include periodic follow-up until all deficiencies are resolved.
E.	QA/QC, safety, and environmental are an integral part of the assessment process. Physical deficiencies are immediately provided to management for corrective action. All deficiencies are monitored until satisfactory closeout actions are completed and documented.
F.	Changes as a result of audit deficiencies are documented and updated to procedural guidance. Self-assessment Checklist Criteria are updated on a continuing basis.
Reference Documentation
· Quality Assurance Procedure
33.	Level of Repair (LOR) Objectives
Performance Objective - The most cost-effective and timely method of accomplishing maintenance at the XXX shall be established as the LOR. The LOR specifies the XXX maintenance to be accomplished by one of the following maintenance methods:
1. M&O personnel on site.
2. Subcontractor personnel on site.
3. Subcontractor personnel off site.
Work not accomplished in accordance with the LOR shall be supported by a written justification stating the rationale for the deviation and approved by XXX .
Performance Objective Implementation
A.	The XXX maintenance organizational functions and responsibilities are defined in , Level of Repair for XXX Equipment. Specific lines of authority are defined as well as duties and responsibilities.
B.	The requirements for the LOR are documented in XXX Plant Maintenance System.
C.	Specific maintenance tasks and associated repair parts provisioning will be planned and executed consistent with the LOR.
D.	The XXX Maintenance Program will consist of preventive, predictive, and corrective maintenance programs based on a comprehensive LOR analysis and timely analyses of failures and repetitive problems.
E.	The most cost-effective and timely method of accomplishing maintenance on the XXX is documented as the XXX LOR. The LOR specifies the XXX maintenance to be accomplished by the following maintenance methods: by M&O personnel on site; by subcontractor personnel on site; and by subcontractor personnel off site.
F.	Work not accomplished in accordance with the LOR is supported by a written justification stating the rationale for the deviation.
Reference Documentation
· Level of Repair for XXX Equipment
· Plant Maintenance System
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