SHIPBOARD MAINTENANCE MANAGERS

HANDBOOK

A Practical Guide for the Accomplishment of Maintenance on COMNAVSURFLANT Surface Force Ships

Shipboard Maintenance Manager’s Handbook

Foreward

The procedures provided in this handbook are for use by Naval Surface Force Atlantic Shipboard maintenance managers.  They are intended to assist this diverse group of  leaders, managers, and supervisors in the accomplishment of their maintenance management responsibilities by providing an integrated approach to the accomplishment of corrective maintenance and modernization aboard ship.  

This handbook was developed by COMNAVSURFLANT’S Maintenance University (MU) and Ship’s Work Assist Team (SWAAT) to support their work with Ship’s Force preparing for and executing maintenance availabilities.  The processes provided can be used in Ship’s Force Maintenance Upkeep, Fleet Maintenance Availabilities (FMAV), formally called Intermediate Maintenance Availabilities (IMAV), Restricted-Technical Availabilities (RAV/TAV) or Depot Level Availabilities.  The handbook uses COMNAVSURFLANT specifics but the foundation principles can be easily transitioned for use in any maintenance management environment, military or commercial.  

Maintenance University was established to provide Sailors and civilians with the necessary education, training, and skills  in concepts of Reliability Centered Maintenance, (RCM) Condition Based Maintenance, (CBM) and Continuous Maintenance to carry out their management and technical roles in optimizing material readiness.  This is a follow on effort to the pre-availability responsibilities formally accomplished by PERA CRU-DES.  

SWAAT was established to assist Ship’s Force in planning and scheduling their work for Depot, FMAV or Ship’s Force Upkeep, and in integrating corrective maintenance work with other work such as preventive maintenance, schools, training, leave, and shipboard evolutions.  As appropriate, and as requested by a ship, the SWAAT will conduct briefings and over-the-shoulder guidance in preparing for and managing maintenance periods.  SWAAT assistance covers all levels of management from work center supervisors to commanding officers.  

Ships have traditionally relied on experienced Chief Petty Officers to effectively manage maintenance tasks.  During an era of maintenance-oriented personnel training, generous funding, and operational tempos that provided for greater lengths of time between intense fleet operations periods, that approach worked well.  However, the training and experience of today’s Sailor is oriented more toward equipment operation.  With today’s high intensity and nearly continuous Fleet operations, time management and a great deal of creativity is required to train, qualify, and certify Sailors to meet the Navy’s proven traditional shipboard approach of having Sailors be both operators and maintainers.  With less frequent and shorter duration maintenance periods, ships are less likely to have senior maintenance personnel who have extensive experience planning, conducting or managing corrective maintenance in an industrial environment.  This handbook is designed to help bridge this shortfall in maintenance management expertise.  

Shipboard maintenance planners must perform the actions of the Maintenance Manager, Maintenance Broker, and Planning & Estimators when managing Ship’s Force corrective maintenance work.  The SWAAT is structured to provide customized guidance in all phases of work planning and management for the ship.  Where detailed instruction is needed, SWAAT is available to provide “side by side” assistance for key maintenance personnel.  In areas where a ship does not feel the need for help, SWAAT will not interfere.  

COMNAVSURFLANT ships practice Continuous Maintenance as directed by COMNAVSURFLANT INST 9000.20 and CINCPACFLT/CINCLANTFLT INST 4790.3 and illustrated by  Integrated Fleet Maintenance Management (IFMM) process model.  IFMM is a seamless process that enables effective implementation of Continuous Maintenance.  Ships’ Maintenance Managers (formally called Port Engineers) routinely apply the IFMM process to manage intermediate and depot level maintenance for the ship.  The process provides the means for a ship to successfully accomplish Ship’s Force work packages within its lifelines as well as individual corrective maintenance projects.  
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Integrated Fleet Maintenance Management

Applying the IFMM process can help avoid some traditional maintenance period pitfalls:

· Inadequate identification and documentation of work candidates

· Invalid work candidates in the ship’s CSMP

· Underestimating time required to complete a work candidate

· Underestimating the impact of routine duties on work progress

· Overestimating Ship’s Force man hours available for work accomplishment

· Poor integration of Ship’s Force work with industrial activity work and schedules

This handbook details how to use IFMM as the framework around which to build a positive, efficient, and effective work management method.  

· Discover and Document Work

· Enhance Material Self Assessment

· Recognize focus of Fleet Assessment Visits

· Properly document work candidates on OPNAV form 4790/2K (paper or electronic)

· Validate and Diagnose Work

· Recognize valid maintenance worthy work candidates

· Discrepancy correctly documented and correct maintenance action identified

· Integrate and Screen Work

· Integrate work candidates for efficiency

· Estimate work requirements

· Calculate Ship’s Force man-hours available for maintenance.

· Determine maintenance level and maintenance period

· Estimate and Task Work

· Identify factors which effect labor resources

· Perform advance planning for an availability

· Assign work to maintenance activities (including Ship’s Force Work)

· Plan Work

· Establish work procedures

· Develop shipboard work schedules

· Integrate Ship’s Force and industrial activity work schedules

· Coordinate Work Execution

· Manage Ship’s Force work

· Coordinate work efforts with hose of an industrial activity

· Evaluate work progress

· Conduct integrated component and systems testing

· Analyze Results

· Complete “completed action” reports

· Utilize feedback 

· Apply lessons learned

In addition to the customized assistance available through SWAAT, Maintenance University can provide detailed pre-availability briefings and seminars  and can be arranged through the ship’s chain of command.  An introduction to this material is available on COMNAVSURFLANT’S Maintenance Web Site (www.spear.navy.mil).  Finally, MU and SWAAT are available to gather additional information as may be needed to help a ship deal with any unusual problems associated with planning and managing its work.  
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CHAPTER 1

DISCOVER AND DOCUMENT WORK

Ref:
(a)
COMNAVSURFLANT Ltr 4790 Ser N432A63, 08 May 94, Revision to 4730.1 Maintenance Data System (MDS) Note Nr 5: Pre/Post INSURV Duties and Responsibilities

(b) COMNAVSURFLANTINST 9000.20, 04 August 2000, Continuous Maintenance

(c) COMNAVSURFLANT CMIIP Policy Letter Two, Ser N432A/1847, 16 OCT 97, Policy for Visit Team Material Discrepancy Documentation

(d) OPNAVINST 4790.4C, Ship’s Maintenance and Material Management (3-M) Manual

(e) COMNAVSURFLANT CMIIP Process  Letter 3, Documenting Work Candidates Ser 432A/0775, 8 May 1998, Documenting Work Candidates

App:
A
Zone Inspection Best Practice


B
Process for Describing a Discrepancy in a Work Candidate

1. Integrated Fleet Maintenance Management (IFMM).  To help better understand the accomplishment of shipboard maintenance, this presentation is correlated to the IFMM process.  IFMM can work inside the lifelines as well as it does for industrial activity maintenance management. It is critical that the ship’s Commanding Officer and Ship’s Maintenance Management Officer  (SMMO) understand this process very well. Regrettably, many shipboard maintenance personnel do not understand the process very well. The seven principle steps of the process are diagrammed below.  

[image: image2.wmf]WORK 

CAND

TEST 

RQRD  TO 

DETERMINE

NEED

?

STD 

TEST 

EXIST

?

REQUEST 

TECH 

ASSISTANCE

PERFORM STD 

TEST TO ID 

PROBLEM

TEST 

RESULTS 

SAT

?

NON-TEST 

DISCREPANCY 

FOUND

?

SEND TO 

MATERIAL 

HISTORY

END

DOCUMENT 

WORK 

CANDIDATE

NO

YES

YES

YES

YES

NO

NO

NO


Integrated Fleet Maintenance Management
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Discover and Document Work.  The first step in the IFMM process, Discovery and Documentation of Work is the process by which maintenance personnel provide the recognition and documentation of a maintenance task.  The process is the same whether a maintenance task is time-directed, condition-based, or indicates the need for a configuration change.  The process involves three main steps, diagrammed below.  All maintenance-worthy tasks should be approached in this fashion.  

Identifying Work Candidates

3.
Discover Work Candidate.  A discovery method can be any process that identifies a deficient condition on a ship through comparison to accepted standards.  In addition to time-directed maintenance actions, there are a number of other methods for discovering maintenance requirements. It should be noted that the discovery process itself might be a Work Candidate; e.g. initiation of an assessment process may require a Work Candidate. A number of discovery methods are discussed below. Additionally, The COMNAVSURFLANT (CNSL) SPEAR Website(www.spear.navy.mil) contains several helpful references.  Equipment and space cleanliness is an important element of discovery. Ship’s Force should strive to have all equipment present a like new appearance.  Not only does dirt and oil residue adversely impact equipment operation and wear, it can hide indications of a potential problem. 

a. Equipment Operators. Operators are a critical part of the discovery process. Personnel most familiar with a system’s operation are often in the best position to recognize specific deficiencies and deteriorating conditions.  Additional training within work centers may be warranted to point out to operators their importance as links to maintenance discovery. A key element of operator training must be how operators report material discrepancies that they cannot repair during the watch.  Without the proper emphasis on operator discovery, symptoms displayed by deteriorating equipment might be ignored.

b. Planned Maintenance System (PMS) Findings. The act of completing a Maintenance Requirement Card (MRC) may disclose equipment deficiencies. Although minor discrepancies noted during Preventive Maintenance are usually corrected “on the spot”, their complexity may result in a deferral. Maintenance personnel must know and execute the ship’s procedures to report discrepancies found during a PMS check.  

c. Inspections. Inspections vary from Immediate Superior In Command (ISIC) to Board of Inspection and Survey (INSURV). Within the lifelines, Zone inspections are a valuable source for discovering discrepancies that develop slowly over time.

(1) INSURV. INSURV not only evaluates individual comments, it also evaluates the operation of entire systems as they would be expected to be used in combat conditions.  You must remember an INSURV aboard a single ship is a single frame in a movie that reports the condition of a ship once every several years.  Senior Navy leadership is able to see a powerful movie that highlights both positive and negative trends when the “frames” from several ships’ INSURV are put together.  These trends can then be acted on so the overall US Navy Combat Readiness can be maintained at as high a level as possible.  Of particular note regarding INSURV inspections, reference (a) authorizes Commanding Officers to relegate some INSURV discrepancies to equipment history.  Traditional design-related items, such as narrow passageways, which will not be corrected in the life of a ship, are thus removed from the CSMP. Reference (a) is available on the CNSL SPEAR web site.

(2) Zone Inspections. Guidance in improving the conduct of shipboard zone inspections is available to ships in the form of a training video.  This comprehensive review of inspection techniques is provided through Maintenance University on the CNSL web site.  Appendix A provides a proven best practice to conduct Zone Inspections.

d. Assessments.  There are a number of assessments currently in effect for COMNAVSURFLANT ships.  The Continuous Maintenance process detailed in reference (b) includes a formal assessment cycle that is keyed to the Inter-Deployment Training Cycle (IDTC).  To obtain the maximum effectiveness of these assessments, they must be well thought out and planned in advance.  Reference b can be found on COMNAVSURFLANT’s website and in Maintenance University’s “Governing Directives”.  


(1)
Ship’s Force Assessment Planning.  The ship should assign an Assessment Coordinator for each of these events.  The Ship’s Assessment Coordinator should work closely with the assessing activities Project Test Director in the development of the assessment plan which should include the following:

· Equipment to be assessed

· include notional list of equipment to be assessed (which should be simply a print out of the appropriate section of the ship’s MAI).

· equipment on the notional list that will not be assessed and why

· equipment not on the notional list that will be assessed and why

· Assessment sequencing plan to ensure Ship’s Force has the correct personnel available to assist and observe an equipment assessment.  This is critical because of the high number of assessors participating, it is very easy to totally over tax Ship’s Force.  

· Control over the purchase of replacement parts requested to be ordered by the assessing team.  

· includes where parts will be delivered and who will install

· determination if it is more economical to repair or replace a component part.  Facts to consider :

· cost to replace or repair

· availability of part and repair activity

· time required to obtain part or repair and when the system being repaired will be required for open action.

· Determination of whether existing work candidates will be changed to relate conditions found or will new work candidates be written.  If new work candidates are to be written, the assessing activity must provide a list of existing work candidates that should be cancelled.  Chapter 3’s section titled “Preparing Redefined Work Candidate” provides an excellent discussion concerning the decision process.  

· How daily briefings will be conducted by the Project Test Director.  It is strongly recommend that the Project Test Director brief in detail every maintenance worth discrepancy identified with the associated work candidate to the ship’s Commanding Officer, Maintenance Manager, SMMO and 3MC.  While possibly a lengthy event, this exercise helps ensure a clear understanding of what corrective action is required and its urgency.  In addition this methodology helps to ensure work candidates are quickly uploaded to from the Ship’s CSMP File to the Master Shore File.  The assessment cycle is summarized below.  Information on requesting assessments or assist visits is available on the CNSL SPEAR Web Site and reference (b).  Ships should note the requirement in reference (c) for assessment visit teams to provide discrepancies in the form of work candidates for inclusion in the ship’s CSMP.  Reference (c) can be found on the CNSL SPEAR web site and in Maintenance University’s “Governing Directives”.  

(2)
SEMAT I. A process to systematically assess the condition of “static and distributed systems” onboard ships, SEMAT I (formally called SNAPSHOT) focuses on those systems that show slow degradation. Using the Master Assessment Index (MAI)
 as a basis, SEMAT I focuses assessment efforts on hull structure, tanks and voids, piping, remote valves, electrical cableways, and vent systems. Most maintenance requirements identified by SEMAT I will require Intermediate or Depot level correction. As with other Condition Based Maintenance assessments, visit teams are employed to assure valid assessment and correct documentation. SEMAT I visits are normally scheduled during a ship’s depot availability, at the start of the IDTC. During the Depot availability, most systems can be assessed without disrupting operations. Additionally, access can more readily be arranged for tanks, voids, and other inaccessible areas. The CNSL SPEAR Web Site contains current schedules, assessment procedures (MRCs), and recent results of SEMAT I visits.

(3) SEMAT II. SEMAT II (formally called TARGET) is part of the Continuous Maintenance process. It is a 10 working day material assessment and repair assist visit that consolidates a number of previous individual assessments. SEMAT II is designed to help Ship’s Force identify and conduct needed equipment repairs in preparation for major deployment. The team also provides deckplate training in trouble-shooting and repair procedures to enhance the crew’s self-sufficiency.  SEMAT II is staffed by engineers, technicians, and military personnel from FTSCLANT. 

(4) Command, Control, Communications, Computers, and Combat Systems Readiness Assessment (C5RA). The C5RA (formally called CSRR) was established to prepare ships’ combat systems for deployment or weapon systems exercises through system and equipment testing and grooming. C5RA is comprised of two phases.  Phase I of a C5RA is normally two weeks long and concentrates on assessment and troubleshooting. C5RA Phase I is usually combined with the SEMAT II visit to minimize impact on the ship’s schedule. At the end of Phase I, any uncorrected deficiencies are documented for correction in Phase II.  Phase II is from one or to two weeks long, depending upon the ship class, and emphasizes corrective maintenance training. As with SEMAT II, C5RA visits are staffed by engineers, technicians, and military personnel from FTSCLANT. In addition to providing assessments, the teams provide expert repair training and logistics assistance. 

(5) SEMAT III. SEMAT III (formally called Material Self-Assessment (MSA)) is a particularly valuable tool in identifying potential Ship’s Force work for a maintenance period. Of all the major assessment programs, SEMAT III will usually result in identifying more Ship’s Force work than any others.  Another product should be a list of equipment that requires a technical assessment before the work package is finalized or before the ship enters the Depot Availability.  Normally, SUPSHIP Portsmouth presents a pre-deployment briefing to the ship. Along with the briefing, SUPSHIP provides:

· A list (from the Master Assessment Index) of all items the ship is to assess 

· MRC procedures for the assessments 

· Data collection sheets for recording results 

Using these tools, Ship’s Force conducts SEMAT III during the first half of a deployment. At approximately the midpoint of deployment, a SUPSHIP representative travels to the deployment theater and visits the ship to collect and review SEMAT III results. The in-theater SEMAT III visit is usually planned to coincide with the Maintenance Manager’s (Port Engineer) mid-deployment visit to minimize impact on a ship’s routine. To optimize the benefit of SEMAT III for discovering Ship’s Force work, the SEMAT III requirements should be integrated with other discovery methods. A suggested approach includes:

· Integrate SEMAT III requirements into zone inspections

· Integrate/SEMAT III into DCPMS compartment/space check

· Plan SEMAT III efforts to avoid a last-minute rush to complete the assessments

· Co-schedule SEMAT III procedures with related maintenance tasks

· Group SEMAT III requirements (see Chapter 2 discussion on process of grouping work candidates)


(6)
SEMAT IV.  SEMAT IV is an assessment requested by the ship.  In most diagrams SEMAT IV is shown as a post deployment event in order to remind maintenance managers to request assessments for equipment that are scheduled for depot repair but do not give any condition indicators warranting repair, or require refined diagnosis of equipment condition prior to depot repair.  

4.     Test Work Candidate. The second step in the work identification process is to test a work candidate. Following the principles for Condition Based Maintenance (CBM) as a tenet of Continuous Maintenance, the policy for COMNAVSURFLANT ships is only to do maintenance when it is warranted by conditions. Valid test procedures result in quantitative evidence for the decision process shown below. 

Remember, 

IF THE NEED FOR A CORRECTIVE OR RESTORATIVE MAINTENANCE TASK CAN BE ASSESSED, THAT TASK WILL BE PERFORMED ONLY AFTER AN ASSESSMENT INDICATES ITS NEED.

[image: image4.wmf]INTEGRATED 

VALID 

WORK 

CANDIDATE

WORK 

CANDIDATE 

IMMEDIATE

?

RETURN TO 

INTEGRATION 

QUERY

WORK 

CANDIDATE 

DEPOT/IMA 

LEVEL

?

PASS WORK 

CANDIDATE TO 

MAINTENANCE 

MANAGER (PE) 

FOR PROCESSING

IEM 

PROHIBITS 

COMPLETION 

DURING 

AVAIL

?

ASSIGN TO SHIP'S 

FORCE 

MAINTENANCE 

PERIOD

ANNOTATE AS 

URGENT OR 

ROUTINE

YES

YES

YES

NO

NO

NO


Process For Testing Work Candidates

a. Test Requirements. Some work candidates can be readily assessed without the need for further testing. For example, a leaking mechanical seal on a pump clearly indicates a requirement for replacing the seal. By contrast, low output pressure of a pump could be caused by a number of factors; testing is required to determine the cause and need for correction. 

b. Test Procedures. The goal of any test is to determine discrepancies to a sufficient level of detail in order to write a valid description of the problem and its recommended resolution. 

(1) Selection. CNSL policy is that a single test be used both to validate the need for maintenance and confirm satisfactory completion of the work as well. The same procedure should be used for all testing. When it is only necessary to assess a portion of a system’s or equipment's overall performance, then only the applicable steps in the operational test need to be accomplished. 

(2) Sources. The range of MRCs for specific equipment usually includes functional or operational tests. In the absence of an overall system performance MRC, Operation Sequencing Systems (OSS) or Technical Manuals may be the best source of a valid test. In addition, Fleet Maintenance Activities may have the required procedures on file in the Master Job Catalog (MJC).  As a separate issue from the work candidate, if an applicable test exists in more than one source, any disparities among various procedures should be addressed. A recommended resolution to the disparity should be forwarded through the appropriate feedback process for the affected test procedure. 

(3) Technical Assistance. In cases where a test procedure is not available to the ship, the work candidate should indicate the need for technical assistance to get the procedure or conduct the test. Of particular note is that a request for such technical assistance changes the character of the work candidate. It becomes a request for assistance. When the test results indicate a need for maintenance, a new work candidate is generated for the required maintenance.  The original work candidate is completed when the testing is done. 

c. Non-Test Discrepancies.  Performing a test may disclose discrepancies outside the test parameters. For example, testing a pump may show it to be providing sufficient flow rate and pressure, but disclose missing or deteriorated hardware. Although the hardware discrepancy was not listed on the test procedure, it is nevertheless a maintenance-worthy item for the pump. 

5.
Document Work Candidate. On determination, either with or without testing, that a maintenance-worthy task exists, a work candidate must be generated. Work candidates are documented on OPNAV Form 4790/2K (2 Kilo), the Ship’s Maintenance Action Report. The 3M Manual, reference (d), contains detailed, block-by-block instructions on proper use of the form. The Shipboard Non-tactical ADP Program (SNAP) system is used to generate 2 Kilos through its Organizational Maintenance Management System (OMMS) software.  Ship’s personnel should use the reference material, including the SNAP Desk Top Guides, as a guide for preparing work candidates. 

a. The following summarizes areas where problems can occur when documenting work candidates aboard ship:

(1)
OMMS Program Option. Shipboard personnel normally should use the “Equipment Related 2K” option. This will ensure that the correct Allowance Parts List (APL) Number, Equipment Identification Code (EIC), and Ship’s Work Line Item Number (SWLIN) are entered. As will be seen in later discussion, accuracy of these numbers is critical to both logistics and work candidate integration. 

(2)
Work Candidate Remarks/Description. Block 35 of the 2 Kilo is critical to the decisions that must later be made while reviewing a work candidate. This block must contain an accurate, concise description of what is known about a maintenance problem and its solution. Where it can be identified, the root cause of a problem should be noted. Where the direct cause is not known, Block 35 should list the noted symptoms. The problem statement and repair statement are separated by “XXX.”  The repair statement should be appropriate to the problem description. Where technical assistance is needed for further troubleshooting, the need should be noted in this block. Overall, Block 35 must contain sufficient information for reviewers to make appropriate decisions regarding a work candidate; the description must go far beyond “broken XXX repair.”  Appendix B and reference (e) provide more details concerning how to document.

(3)
Equipment History.  In cases where neither testing nor assessment shows the need for a maintenance action, the observed condition may still be valuable to maintenance history. In such cases, a 2 Kilo is still required to annotate the equipment history. For example, equipment trends and other pertinent data must be entered. If an item is entered solely for equipment history, block 35 is annotated for history, and the 2 Kilo is marked to show completion.

(4)
Completed Maintenance Action.  Although discussed in detail later, ships should be aware from the onset of the need to “close the loop” on all completed maintenance actions. When a maintenance action has been completed, ships must ensure that completion data is entered on the 2 Kilo in OMMS. The most common invalid work candidates in the CSMP are maintenance actions that have already been completed.  

b. There are countless examples of maintenance worthy discrepancies that are within Ship’s Force capability accomplish, but are not within the capability of the work center that discovered them.  Each ship must have a process that is well understood by the entire crew that details the management of this Ship’s Force work.  The process must discuss how maintenance worthy discrepancies are reported, documented, and brokered with the ship’s lifelines.  

c.
Appendix B discuss how to document a discrepancy.   Reference (d) can be found on the US Navy’s Instructions website and a hard (or electronic) copy should be located in every Ship Work Center.  

CHAPTER 2

VALIDATE AND DIAGNOSE WORK

Ref:
(a)
COMNAVSURFLANT CMIIP Process Letter 3, Ser N432A/0482, 24 Mar 1998 Documenting Work Candidates

(b) OPNAVINST 4790.4C, Ship’s Maintenance and Material Management (3-M) Manual

App:
B
Process for Describing a Discrepancy in a Work Candidate

C
Work Candidate Integration Samples

1. Validate and Diagnose.  This is the process through which the reviewers determine if a work candidate is sufficiently defined; contains correct and complete information, accurate diagnoses; and provides an applicable, effective, and feasible resolution.  Validating and diagnosing work candidates consists of four major functions:
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Evaluating Work Candidates
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Ship’s CSMP. The ship’s CSMP is the repository of work candidates.  As such, it must contain well-written, accurate, current information. A quality CSMP is thus the foundation of effective work candidate evaluation and follow-on management. Writing quality work candidates does not, by itself, ensure a quality CSMP. As mentioned previously, one of the most common deficiencies in CSMP quality is the failure to remove a work candidate that has been completed. 
3. Attributes of a quality ship-based CSMP.  For CSMP the information documented is complete and accurate throughout.  This means Block 35, APL, EIC, SWLIN, master job catalog item, and location are valid.  Also, the priority, type availability, and deadline date are correct and realistic for each work candidate.  

a. Block 35 contains meaningful information, which reflects current job status.  The entries must go well beyond the traditional “PUMP BROKENXXXFIX PUMP”.  It should contain the observed symptoms including temperatures, pressures, lube oil condition, vibration and noise emitted before failure when applicable.  Additional information, such as reference to JSNs on the same equipment or system, should be included when known.  It is more important that the information make sense and allows the Maintenance Manager, broker, or repair activity planner to make an informed decision on the next logical step than to provide a diagnosis that is based on partial information.  The type and results of any diagnostic tests performed and results are valuable in this regard.  In many cases, the most correct course of action will be to request technical assistance to evaluate the problem and specify repairs.  However, whenever possible, in order to improve Ship’s Force technical knowledge and self sustainability every effort should be made to exhaust Ship’s Force diagnostic abilities before requesting technical assistance.  Appendix B discusses information to be continued in Block 35.  

b. The CSMP reflects ship conditions on a near real time basis, therefore:

(
Entries reflect the actual status and condition of equipment or systems.

(
Entries are modified as more information is obtained or changes occur.

(
Completions are reported as they occur and reflect actual work accomplished.  

(
The absence of invalid work candidates shows the ship is reviewing the CSMP frequently, correcting errors, and closing completed work.  

c. A quality CSMP reflects promptly documented deficiencies resulting from the following: 

(
Tests

(
Assists

(
Assessments

(
Audits

(
Inspection

d. The CSMP should contain all scheduled and funded SHIPALTs and ICMP/CMMP items as appropriate for the next scheduled depot availability.  

(
Integrated Class Maintenance Plan/Class Master Maintenance Plan

4. Attributes of a quality CSMP Shore File.  A quality CSMP Shore File reflects the ship-based CSMP in near real time.  It contains all test, assists, assessments, audits and inspection, results documenting all equipment deficiencies found.  Work candidates on the same equipment or system have work integration remarks noted in block 48.  Work candidates are written so that the maintenance manager, maintenance brokers and planners can determine maintenance requirements and take proper action.  If additional information is required, the maintenance manager may add amplifying comments to the work candidate.  CSMP shore file contains all scheduled and funded SHIPALTs, validated Integrated Class Maintenance Plan (ICMP) items and routines for the next depot level availability.  Ship’s Force must report completions as they occur and reflect actual work accomplished.  

5.
Verify Work Candidate Information.  The first three parts of work candidate evaluation consist of verifying the information recorded on the 2 Kilo.  Note the difference between judgments concerning “complete” and “correct.”  A test for completeness ensures that all required blocks on the 2 Kilo are filled in.  A more challenging task is verifying that the information is correct.  As discussed above, use of the “Equipment Related 2K” option in OMMS helps ensure accuracy of configuration related information.  References (a) and (b) contain detailed “block-by-block” guidance on work candidate preparation.  The validation process also examines the description of conditions stated on a work candidate. . As part of the verification of condition statements, the work candidate should be compared to applicable time-directed requirements or other technical information to ensure sufficient detail in the description. In summary, Block 35 of the 2 Kilo should provide a clear, understandable statement of the problem and, as discussed next, a well-defined course of action to correct the problem.  
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6.
Diagnoses and Resolution.  This is a process through which shipboard managers determine whether or not the work is required, and, if required, specifies the appropriate action necessary. If the work candidate describes a condition that is not feasible to correct, the work candidate may be invalidated. Similarly, if the proposed diagnoses and resolution on the work candidate reaches beyond that necessary, it should be modified. For example a proposal to “overhaul” a pump is not appropriate to simply correct symptoms of a leaking mechanical seal.  In such cases, a proposed resolution should be edited. Determination is also made as to whether a proposed resolution constitutes a change in configuration, which requires a configuration change (alteration) request.  The ship’s Maintenance Manager repeats this process for work that is forwarded for accomplishment by other than Ship’s Force.  The process is diagrammed and discussed in detail below:

Resolving Work Candidates

a.
Evaluate Diagnosing and Diagnoses and Proposed Resolution.  The proposed resolution in an adequately written (verified) work candidate is evaluated from a technical standpoint.  Does the course of action acceptably resolve the identified condition?  The proposed resolution should adequately address noted symptoms and conditions without mandating unnecessary work.  There is sometimes a fine line between “not enough” and “too much”.  If the proposed resolution is acceptable, the work candidate is next judged for its feasibility.  


b.
Determine New Resolution.  In the event a proposed resolution is not acceptable, a determination must be made as to whether it can be suitably edited. When possible, the work candidate is simply edited to include an acceptable resolution. In some cases, additional technical assistance may be required to define a resolution. In that event, the original work candidate is modified to be a request for technical assistance. As was the case for technical assistance in testing a work candidate, the results of technical assistance in determining an acceptable resolution will result in a new work candidate with the newly determined resolution.


c.

Determine Feasibility.  Once the resolution is acceptable, the work candidate must be judged for its feasibility. The decision should weigh all factors, including:

· Equipment Redundancy

· Economic concerns

· Availability of material

· Operational impact (judge impact of both “doing” and “not doing” the work)

· Direction of higher authority

Work candidates that are not feasible for accomplishment should be annotated with the reason for not accomplishing the work. Depending on the need for material history, the Work Candidate is either cancelled (without history), or coded in block 45 of the 2 Kilo for removal from the CSMP to history.


d.
Determine Configuration Change Requirement.  As a follow-on to determining feasibility of a work candidate, an evaluation is made as to whether it constitutes a change in configuration. Configuration changes modify an existing arrangement or functionality of an assembly, system, or platform to correct deficiencies, enhance performance, or provide additional capability. Of note, in some cases a configuration change may be temporary. If the work candidate embodies a configuration change, the work candidate is annotated as a Configuration Change Request. As per COMNAVSURFLANT rules, the ship’s submission of the 2 Kilo constitutes the request, and no additional request is needed. 

CHAPTER 3

INTEGRATE AND SCREEN WORK

Ref:     (a)
OPNAVINST 4790.4C, Ship’s Maintenance and Material Management (3-M) Manual

(b) CINCLANTFLT/CINCPACFLTINST 4790.3 Joint Fleet Maintenance Manual

App:
C
Work Candidate Integration Samples

1. Integrate work candidates. Integration is the process by which similar work candidates are combined into a single, re-defined work candidate, and dissimilar work candidates are grouped together for efficiency. Then, the work candidates are prioritized. Appendix C provides a series of typical work candidates for practice in the integration process. Work candidate integration is diagrammed and discussed below:
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Integrate And Screen Word Candidates

a. Invalidate Duplicate Work Candidate. The first step of integration is to determine whether or not a work candidate duplicates a task in another work candidate. If duplication exists, the duplicate work candidate is invalidated. The remaining non-duplicate work candidates next go through judgment for similarity. Based on the review, work candidates are re-defined or revised for integration. 

b. Prepare Re-defined Work Candidate.  In this process, shipboard maintenance supervisors create a redefined or revised work candidate that combines the scope of work of several other work candidates. The process is illustrated in the following diagram and discussed in detail:
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Preparing Re-Defined Work Candidates

(1) Compare Work Candidate.  Non-duplicate work candidates are compared with other integrated valid work candidates to determine if the scope of work is similar or unique. As a result of the comparison, a bundle of similar work candidates may be identified for consolidation. Note that the judgment for similarity is for the SAME EQUIPMENT. Combining similar work on two different serial numbers of the same type equipment defeats the goals of material history gathering. Unique work candidates are deemed to be valid and do not require any additional processing for re-definition (they will, however, be considered later for grouping and urgency).

(2) Determine if a Separate Work Candidate is Required.  The next judgment is whether the similar work candidates can remain as written or whether a separate work candidate is required which consolidates the scope of work contained in the similar candidates. In cases where work requirements are similar, but should not be consolidated, the original work candidates can be processed individually (although possibly grouped together). If related work is being performed on the same equipment, which should be consolidated, either a separate work candidate or a revised work candidate is required.

(3)Generate a Separate Work Candidate. If consolidation is warranted, a separate (new) work candidate is generated that incorporates the intent and scope of work of the non-duplicate work candidate with one or more of the integrated valid work candidates. The separate work candidate lists all the problem description and resolution points from the previous candidates. The work candidates that have been consolidated should be suspended.

(4)Determine if a Revised Work Candidate is Required. In cases where a separate (new) work candidate is not required, a revised work candidate will usually be needed. The determination is based on whether all the work is properly stated on one of the work candidates. In cases where no revision is needed, the all-inclusive work candidate will become the preferred candidate of the comparison bundle. 

(5)Revise Work Candidate. If it has been determined that a revised work candidate is needed, then block 35 of the 2 Kilo should be edited to include the additional scope of work or to include other necessary changes. This action supercedes one or more work candidates in the comparison, which should then be suspended.

(6)Select the Preferred Work Candidate. Of the work candidates being compared, the preferred candidate is selected; the other candidates are suspended.

(7)Suspend Work Candidate. Pending completion or disapproval of a redefined, revised, or preferred Work Candidate a suspended work candidate should be held in abeyance. In the event the redefined, revised, or preferred Work Candidate is not viable, the suspended work candidate is then treated as a unique work candidate.

c. Group work Candidate. As the name implies, grouping is a process through which unique, preferred, or revised work candidates are considered together with dissimilar integrated valid work candidates to improve efficiency. Grouped work candidates are those that will yield improved efficiency if planned and accomplished together. Generally, grouping should occur across three areas of consideration. Of particular note is the ability, through grouping, to recognize the need for special efforts, dedicated teams, or other management approaches. As an example, screening the ship’s CSMP by Ship’s Work Line Item Number (SWLIN) might disclose a large number of work candidates for repairs to Quick Acting Water-Tight Doors (QAWTD). Depending on the total number, it might be beneficial to form a special team for damage control fittings during a maintenance period. 
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Typical Decisions For Grouping Work Candidates

(1) Common Spaces. Work candidates that involve disruptive work within the same shipboard space should be grouped together when possible. Efficiency is gained through sharing interference removals, movement of tools (including rigging material), and resources. From a planner’s point of view, it also makes sense to group work candidates within a common space to minimize impact to other operations in that space. 

(2) Common Systems. Just as grouping work candidates within a common space minimizes disruption, so too, grouping work candidates for different portions of a system improves efficiency. For example, if a motor-actuated valve needed repair work, the associated work candidate should be grouped with any work candidates for the valve’s actuation motor, linkage, controller, etc. Such grouping eliminates duplicate tagouts, reduces operational downtime, and facilitates integration of tests and adjustments for completing work.

(3) Common Work Scope. As noted in the introductory discussion of grouping, common work scope (damage control, deck refurbishment, space painting, etc) can be an ideal basis for work candidate grouping. Depending on other shipboard concerns, manning level, skills, and length of a maintenance period; a group of similar scope work candidates can clearly highlight the need for a dedicated approach to accomplishing the work. Also, grouping by work scope yields added efficiency in the use of special (hard-to-get) tools.

d. Establish Urgency of Work Candidate. Prioritizing work candidates is the key to getting the right work done at the right time. Shipboard maintenance leaders also need to understand the tradeoffs inherent in this process. Work candidates that are “appearance” based give way to those needed for functionality. Also, a general “gut feeling” for the amount of work the Ship’s Force can accomplish during a maintenance period starts to become a factor. Resource level and quantity of work to be done will be refined later in the process, but should start to affect decisions at this point. Several factors determine the urgency of a work candidate. The table below summarizes guidance contained in the 3-M Manual, reference (a).  
PRI
NATURE
DESCRIPTION

1
MANDATORY
· C-4 CASREP (Casualty Report)

· CRITICAL safety or damage control item

· Required for PERFORMANCE of ship’s mission

· Required to sustain BARE MINIMUM acceptable level of human needs and sanitation

2


ESSENTIAL
· C-3 CASREP

· EXTREMELY IMPORTANT safety or damage control item

· Required for SUSTAINED PERFORMANCE of ship’s mission

· Required to sustain NORMAL level of human needs and sanitation

· Required to maintain OVERALL INTEGRITY of ship or a system essential to ship’s mission

· Contribution overshadows cost to accomplish

· Required for MINIMUM acceptable level of preservation and protection

3
HIGHLY DESIRABLE
· C-2 CASREP

· IMPORTANT safety or damage control item

· Required for EFFICIENT PERFORMANCE of ship’s mission

· Required to sustain NORMAL level of human COMFORT

· Required to maintain OVERALL INTEGRITY of equipment  or a system NOT ESSENTIAL to ship’s mission, but required for backup capability

· Contribution equals cost to accomplish

· Will effect major reduction in future ship maintenance in selected troublesome system

· Required for MINIMUM acceptable level of APPEARANCE

4
DESIRABLE
· Contributes to efficient performance

· Contributes to normal level of human comfort and welfare

· Required for overall integrity other than essential or backup

· Contributes to appearance in an important area

· Will significantly reduce future maintenance

e. Reconcile Suspended Work Candidate. Based upon either the completion or disapproval of a work candidate, determine the final disposition of suspended work candidates. They should be either completed or cancelled, as appropriate.

2.
Screening work candidates.  During this process maintenance supervisors determine maintenance level and maintenance period; designate work to an availability or planning activity estimate planning responsibilities; obtain information, equipment and material; and approve integrated valid word candidate(s) for accomplishment.  

3.
Determine Maintenance Level and Maintenance Period. This planning step is where initial determination is made of organizational or higher level assignment for accomplishment of Integrated Valid Work Candidates. The decision is based on the complexity of the work as well as the capability and capacity of the ship’s maintenance personnel. Assignment to a maintenance period is primarily determined by the urgency of the work candidate.
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a. Urgency. Urgency of a work candidate is usually determined by its effect on a ship’s ability to accomplish its assigned mission. That urgency is weighed against the demands of the ship’s employment schedule, complexity of the work, and the availability of Information, Equipment and Material (IEM). 
b. Complexity. A complex job within both the capability and capacity of the Ship’s Force may simply take too long to fit within the time constraints of a particular maintenance period. If there is sufficient urgency, a change to the employment schedule may have to be requested to allow additional time. Alternatively, if a schedule change is not feasible, the work candidate would thus be considered beyond capacity; specifically, there is insufficient capacity to assign resources necessary to shorten the time required for accomplishment. In such a case, the work candidate would be annotated as beyond capacity and forwarded to the Maintenance Manager (MM/PE) for processing. 
c. Capacity. Essential to the process is an understanding of available resources. Ships generally have a good understanding of available manpower; that understanding guides initial assignment of a work candidate for Ship’s Force accomplishment. As the IFMM process continues with further planning, and as discussed below, it may become evident that a work candidate needs to be assigned to an outside maintenance activity.
d. Capability. Determining maintenance level must also consider the Ship’s Force capability. The judgment includes both the skill level and industrial capability. Do Ship’s Force personnel have the requisite Navy Enlisted Classifications (NECs), welding certifications, experience, etc? Does the ship have the required tools, machinery, space, and other needs?
4.
For work candidates being accomplished by off ship maintenance activities the Maintenance Manager screens the integrated work to a planning activity for cost estimates which include material cost, manpower estimate, and if practical estimate duration of the job.  The Maintenance Manager is initially provided a “class F” estimate which has a estimated cost +40%.  
CHAPTER 4

Estimate and Task Work

Ref:
(a)
CINCLANTFLT/CINCPACFLTINST 4790.3 Joint Fleet Maintenance Manual

App:
D:
Process for calculating ship’s Force Man-Hours available for Maintenance.

App:
E:
Process for Estimating Work Candidates
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Estimate And Task Work Candidates

1.
Designate Planners  Ship’s Force Organizational Level Work Candidates are required to be planned by Shipboard Planners.  In order to accomplish these planning requirements, shipboard managers assign work planning tasks as needed to appropriate Ship’s System Experts (SSE), Work Center Supervisors (WCS), Leading Chief Petty Officers (LCPO)
 and CWO-LDO Technical Assistants.  Some work candidate resolutions require skills from different ratings and will require planning efforts from multiple work centers.  Once assigned to a shipboard planner, the IFMM planning process continues.

2. Acquire Estimates and Work Specification.  The next planning step is a process to obtain a rough order of magnitude estimate for both manpower and duration, as well as determining IEM costs and availability.  The complexity of Ship’s Force work is usually such that work specifications are similar to MRC procedures, and Tech Manual processes. Formal Work Procedures, when required, can be used as the work specification. As will be seen, these represent not only valid work approaches, but also an excellent basis for estimating man-hours needed to accomplish work.   Once estimates are obtained, resource needs will be compared with available resources. Specific guidance for determining available Ship’s Force man-hours is contained in Appendix D and a guide on planning and estimating work is contained in Appendix E.  

a. Estimate Man-Hour Requirements. When tasked to an outside activity for accomplishment, a work candidate receives professional scrutiny in estimating the time required for its completion.  Even professional planners and estimators have difficulty accurately predicting how much time some jobs will take.  In contrast, shipboard personnel traditionally provide a “guess” as to the man hour requirements for an organizational level maintenance task and normally the “guess” is way off target. Many factors have to be taken into consideration when planning work. Some of those include physical location, size of equipment, history of similar work, and environmental concerns. A detailed description of the work requirements is another key ingredient in accurate estimates. 
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Estimating Work Candidate Man Hours

(1) Does the work candidate include a man-hour estimate? If one is included, the source of that estimate needs to be evaluated. Reliable estimate sources typically include:

· History of previous work of a similar nature

· Technical Manual guidelines

· Personal experience of seasoned maintenance personnel

(2) If the source of an estimate shown on the work candidate is considered valid, that estimate can then be used in adding the requirements of all jobs; a requirement for determining the Ship’s Force work package. Once developed, good estimates should be retained for future use. 

(3) In the more likely event that a work candidate either does not include a valid man-hour estimate or the estimate is of dubious value, a valid estimate must be developed. The basis for a sound estimate is to have a detailed description of the work requirements. A comprehensive Man-hour estimate should account for administrative work and preparation time required, e.g. conducting tag-outs, work authorization time to checkout and return tools and hazardous materials.  Several potential sources exist for such details:

· Formal Work Procedures (FWP) whether:

· Written by the ship

· Equipment technical manual procedures 

· Maintenance Requirement Card (MRC)

· Maintenance Requirement Procedures (MRP) 

· Technical Repair Standards (TRS)

· Ship System Manuals 

· Alteration, improvement, and field change instructions

· NAVSEA drawings which include disassembly/reassembly instructions

b. Formal Work Procedures. Does a Formal Work Procedure (FWP) exist for the work candidate? Mandated by reference (a) for most work, FWPs should contain sufficient detail to enable a craftsman to successfully complete a job. If each step of a work procedure is analyzed, a reasonable estimate of the length of time for each step can be determined. Thus, the FWP can become a basis to create an accurate man-hour estimate.
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Writing Formal Work Procedure

(1) If an FWP does not exist for the work candidate and is required by reference (a) Volume IV, one should be developed. Where details are available either in a tech manual, MRC procedure, or elsewhere, they should be the basis for development of an FWP. If those procedures cover the entire scope of the work candidate, they can become the FWP through the simple process of internal routing and approval. Writing, reviewing, and approving a FWP not only will aid in the estimating process, but will provide the required work guide as well. Even in cases where an FWP is not required by reference (a), consideration should be given to developing an FWP for improved work control and estimating. 

(2) In many cases, technical manual, MRC, and other processes exist for a maintenance task. In such cases, they should be jointly scrutinized and any differences resolved. It should be noted that discovery of conflicting procedures between these two sources may require technical feedback for correction of one or both sources. 

(3) Using technical manual, MRC, and/or other procedures as a baseline, a Ship’s System Expert (SSE) or other maintenance technician should develop a list of job steps. This list is then used to actually write a FWP. The FWP preparation is normally done under the direct supervision of the Work Center Supervisor or Leading Petty Officer (LPO) with the Leading Chief Petty Officer (LCPO) approving the documented procedure. Whether written by the SSE, a Work Center Supervisor (WCS), Leading Chief Petty Officer (LCPO), or the CWO-CDO Technical Assistant, the FWP should follow the guidelines in Volume IV, of reference (a), which   provides both required and optional contents for FWPs. 

(4) Whether previously existing or newly developed, the FWP then becomes a basis for improved man-hour estimates. It should be kept in a local FWP library for future use. The feasibility of a central, electronically linked FWP library is under review.
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Using FWP As Basis For M/H Estimates

c. FWP-based estimates.  During the review process, it should be determined whether or not a FWP has sufficient detail to both accomplish the work and estimate the time required. If the FWP lacks sufficient detail, a technical expert (SSE or other technician) should provide additional details as needed. The additional details provide for an edited FWP. If the FWP incorporates some or all of an MRC procedure, the man-hour estimate of the MRC can serve as a baseline figure. Along with the MRC time requirements, each step shown in the FWP should be analyzed. Man-hour requirements should be assigned for each non-PMS step. 

(1) Additive Factors. Additional time should be added for factors not included in either the MRC procedure or steps assigned by the SSE. These factors include:

· Time for gathering equipment and tools needed for the job. 

· Time for meeting both tag-out and tag-in processes. Be realistic in assessing how long the tagging process can take; it is frequently underestimated. 

· Time required for housekeeping. 

(2) Consolidate Man-Hour Requirements. The sum of all allotted times provides a preliminary estimate which should then be reviewed by maintenance personnel.

(3) Evaluate Estimate. Is the estimate deemed adequate? If so, it can be factored into the assessment of ship’s work as it stands. If needed, the estimate can be further edited to allot additional time deemed necessary during its review. An evaluation process chart is shown on the next page.
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Review Process For M/H Estimates

3. Prioritize Work Candidate. Work candidates must be prioritized so that, if it becomes necessary to further defer some work, the optimum choices can be made. To establish overall priority requirements, estimated total the man-hours to complete all Work Candidates slated for accomplishment during the maintenance period, the length of the maintenance availability, Ship’s Force capability and capacity, and most importantly the urgency of the maintenance must be known.  This process allows a pro-active decision as to the viability of Work Candidates.  

4.
Obtain Information, Equipment and Material. At this point in the IFMM process, the ship should determine availability of IEM. Where warranted, based on long-lead-time material, parts should be ordered. 
a. Information.  Additional technical information to supplement FWPs, MRC procedures, or other work specifications should be obtained.  Check the availability of local waterfront training for processes such as deck repair, preservation, etc.  Another source for relevant information is the “Advisories” section of the CNSL SPEAR Web Site (http://www.spear.navy.mil). The site contains information on valve maintenance, preservation of radar absorption material, and other matters.
b. Equipment. Determine any special tools or equipment that may be needed to support completion of a Work Candidate.  Centralized pools at a local Shore Intermediate Maintenance Activity (SIMA) are sometimes available. These pools can often provide test equipment, pneumatic tools, rigging equipment, and other items not in a ship’s normal equipment inventory. 
c. Material.  Divisional Supply Petty Officers (also called Repair Parts Petty Officer (RPPO)) should determine the cost and availability of the parts necessary for a Work Candidate. At this point, sound Condition Based Maintenance (CBM) decisions can result in significant savings, since only the material necessary for a valid Work Candidate’s resolution needs to be ordered. It is neither necessary nor desirable to order large, costly overhaul parts kits to correct minor equipment deficiencies. Where preliminary checks indicate that material is long-lead-time, the process to order material should be started in sufficient time to ensure parts are on hand when needed. Also, overall cost of parts should be compared to available funds. When needed, a request to augment funds should be initiated. 

5.
Approve Integrated Valid Work Candidates.  Shipboard maintenance supervisors evaluate an Integrated Valid Work Candidate. To tie in this review point with advance planning milestones, a ship should complete the planning process about two weeks prior to the Work Package Integration Conference (WPIC), if the job is to be accomplished during an outside activity Availability by Ship’s Force.  Doing so should allow sufficient time for the final stages of planning in time to define a Preliminary Ship’s Force Work Package (SFWP) prior to the WPIC. Also, at this point, ship needs to make decisions regarding tradeoffs to further defer some maintenance to allow accomplishment of more urgent work. 
CHAPTER 5

PLAN WORK CANDIDATE

Ref:     (a)
COMNAVSURFLANT Maintenance Best Practice Letter, Ser N43/1334, 14 Oct 1999, Integrated Ship’s Readiness Plan

(b)
COMNAVSURFLANT CMIIP Process Letter Eight, Ser N432A/00021, 


08 JAN 98, Work Package Integration Conference (WPIC) 

App D:
Process for calculating Ship’s Force Man Hours Available for Maintenance

1.
Plan Approved Work. A process by which the ship defines the Maintenance Work Package to be negotiated, agrees upon the work to be accomplished, and authorizes specific shipboard Work Centers to accomplish the Negotiated Maintenance Work Package. For FMA and Depot level work, this part of the IFMM process includes cost negotiations and other decisions related to the contracting process.  For Ship’s Force Work, the ship is responsible for its own work planning and negotiation. Shipboard maintenance supervisors “negotiate” within the lifelines to ultimately define and authorize execution of a SFWP. The process includes comparison of job requirements with resources, integration with notional planning milestones for a Depot or FMA schedule, and other decisions as expanded on below.  If a Ship’s Force work candidate is to be accomplished outside of a “planned” Ship Upkeep Period or availability the process is the same as for a maintenance period only many of the steps are much less complex and simpler to develop, manage, and execute.  Each ship should have an instruction or notice that details the management of Ship’s Force work that must be accomplished by another work center.  This process should outline how discrepancies are reported, documented, negotiated, and brokered.  This process should be well documented, distributed, and incorporated into the ship’s training program.  
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Negotiate Approved Work

2.
Develop Preliminary Maintenance Work Package. This phase of the planning process Approved Integrated Valid Work Candidates are scheduled for accomplishment during a maintenance period and are integrated with other shipboard concerns. Decisions are made regarding resources, cost, duration and viability of Work Candidates. To integrate maintenance requirements with other shipboard requirements, maintenance supervisors interface within the ship’s chain of command to provide key information to the ship’s Planning Board for Readiness (PBFR). Employment of a PBFR is part of a COMNAVSURFLANT Recommended Best Maintenance Practice, reference (a). The Board assesses the relative importance and urgency of all operations, maintenance and training requirements, and promulgates an Integrated Readiness Plan. The Integrated Readiness Plan, in turn, provides the framework within which the SFWP is generated. The importance of the integration of all requirements becomes evident as discussed below. 
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Obtaining Preliminary Maintenance Work Package

a. Identify Work Candidates for a specific Maintenance Period. Segregate from the CSMP those Approved Integrated Valid Work Candidates desired for the maintenance period. Work Candidates that effect areas outside the accomplishing Work Center should be listed as agenda inputs to the PBFR. Reference (a) further discusses PBFR and the integration of all types of ship work including corrective maintenance. 

b. Specify Additional Requirements for a Specific Maintenance Period. Additional requirements associated with a maintenance period need to be identified to formulate a viable SFWP. All factors that affect the ability to complete a Work Candidate should be reviewed and included in the PBFR integration process. The ship should also put into place its approach to any organizational changes, personnel assignments, and policies to support the goals of a specific maintenance period. 

(1) Ship-Controlled Additional Requirements. A number of organizational factors need to be considered. Make decisions about using Special Teams, the number of duty sections, and specified working hours. Follow-on work negotiation processes may highlight shortfalls in the ship’s planned approach. In such cases, the decisions can be amended to enhance attainment of the ship’s maintenance goals. Appendix D, Process for Calculating Ship’s Force Man-Hours Available for Maintenance, provides assistance in making organizational decisions. It also contains recommended factors with which to analyze how the various choices affect man-hours available for maintenance. 

(2) Outside-Controlled Additional Requirements. A number of other factors will affect maintenance accomplishment. These additional requirements also need to be specified. Their impact depends on the length of the maintenance period, operational commitments, location, etc, Typical additional requirements include:

· Restrictions against disabling main propulsion system

· Restrictions against rotation and radiation of electronic systems

· Special reporting requirements

· Crew certification and training needs

· Key Event schedules

· Availability of shore support (HOTEL services)

· Environmental conditions

· Shipyard Hazardous Material (HAZMAT) restrictions

c. Merge Approved Integrated Valid Work Candidates with Additional Requirements. The Work Candidates identified for a specific maintenance period are merged with the additional requirements specified for the maintenance period. This defines the limits within which maintenance assignments must be made.

d. Assign Maintenance Activity to Work Package Requirements. Assignments within the Ship’s Force to meet work package requirements are frequently obvious. An originating work center normally accomplishes its own work. The Work Candidates that cross boundaries between work centers can be more troublesome to quantify and assign. When assistance is needed from various work centers, the Work Candidate needs to be more carefully considered. Assignments are made based on the capability and capacity of the Ship’s Force to accomplish the Work Candidate within the maintenance period. To make valid assignments, the ship must have a clear understanding of the resources available and a known process for the assignment and management of work that crosses Work Center boundaries.  It is extremely important that the ship has in place a ship-wide process that address the assignment of work identified by user-operator work centers to maintenance accomplishment work centers.  
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Assignment Of Work Candidates

(1) Determine Resources.  Appendix D, Process for Calculating Ship’s Force Man-Hours Available for Maintenance, contains thought provoking questions to assist the ship in making organizational decisions that affect net resources available for accomplishing work. Initial decisions should be made concerning the ship’s approach to a maintenance period. Using the work sheets included with Appendix D
, the impact of various choices can be analyzed. Then factors contained in the guide can be used to calculate net man-hours available for conducting the Ship’s Force work.

(a) Organizational Requirements. The first part of the process to determine resources is to decide on the manner in which ship’s routine will be carried out. Some pertinent factors are:

· Watch Bill changes

· Departmental responsibilities

· Ship’s location

· Training and Certification needs

· Special production work teams

(b) Integrate Requirements and Resources. After determining the ship’s organizational requirements, those requirements should be integrated with overall resource data. Appendix D can be used to work through a number of calculations to identify the different levels of manpower available for indirect support, direct support, and production work. This process results in calculation of net resources.

(2) Compare Net Resources to SF Work Requirements. The emphasis of the above discussion has been on man-hours. Consideration also needs to be given to the capabilities of Ship’s Force. Both a general and detailed comparison of resources to requirements needs to be made. 

(a) General Comparison.  The comparison of total man-hours needed for work accomplishment with the net Ship’s Force man-hour resources available should be viewed as only a general comparison. It serves as a basic “go” or “no go” overview of how much work can be assigned for a maintenance period with a reasonable expectation of completion. 

(b) Detailed Comparison. The ship should also determine, by rating, NEC, or other skills, what manpower will be available for accomplishing Ship’s Force work. A detailed comparison, job by job, must then be done to ensure enough of the “right” resources are available. As an example, the total man-hours available (general comparison) could be higher than the estimated work package requirements, but the number of available welders could fall short of the total estimated welding time needed to meet the work package requirements. Similarly, inoperative welding equipment, or other machinery, could necessitate re-assignment of a work candidate that would otherwise be within Ship’s Force capabilities.

(3) Determine if re-assignment is needed. If a comparison of requirements and resources shows that a Work Candidate can be accomplished, it should be part of the Preliminary SFWP. If there is a shortfall of overall labor resources, or specific skills, specialties, and equipment, adjustments must be made. Two possible resolutions exist. If an organization level Work Candidate is of a high enough priority but cannot be accomplished because of insufficient resources, it can be re-assigned for FMA or Depot accomplishment. In such cases, the ship edits the Work Candidate (blocks 35 and 42 of the 2 Kilo) to show the requirement. The edited Work Candidate is then passed to the Maintenance Manager, who will re-screen the work for FMA or Depot accomplishment. Work Candidates that are not sufficiently urgent to warrant FMA or Depot accomplishment during the maintenance period in question should be deferred to a later maintenance period for Ship’s Force accomplishment.

e. Develop Preliminary Work Package. After assignments are made, the ship’s maintenance supervisors develop the Preliminary SFWP. It contains all the Approved Integrated Valid Work Candidates selected for the maintenance period that satisfy all specified additional requirements and for which sufficient shipboard resources are available. 

(1) Develop Proposed Work Schedule. As an adjunct to developing the Preliminary SFWP, shipboard maintenance supervisors should develop a proposed work schedule that fits within the time constraints of the maintenance period. The process of generating a proposed schedule will further highlight any shortfalls in necessary resources. As part of overall integration of maintenance management, the proposed work schedule should also be used as an input to the PBFR for its review.

(2) Integrate Work Schedules. If known, work item schedules, major milestones and key events from the FMA or Depot and any Alteration Installation Teams (AIT) are integrated with the ship’s proposed work schedule. In the absence of detailed schedule information from outside maintenance activities, notional milestones and key events should be used for integration. Notional periods are designed to allow sufficient time in the schedule for testing, crew certification, dock trials, sea trials, and other non-production factors. A summary of the process is shown below:  
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Integrate Work Schedules

(3) Review Schedules. As additional information becomes available, conduct a continuous review of work schedules. Such attention to the need for schedule integration will allow the ship to continually refine its work schedule up until the start of the maintenance period. 

3. Approve Maintenance Work Package. The processes to this point result in a Preliminary SFWP with a schedule that has been integrated with FMA and Depot schedules as appropriate to the best extent possible. Approval consists of three steps, discussed below, and results in the Approved SFWP, which will be the used for the WPIC.
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Approve Maintenance Work Package

a.
Review Preliminary SFWP. The ship’s maintenance supervisors, using feedback from the PBFR, review the Preliminary SFWP to ensure that it meets the intent of the technical requirements previously identified. Key issues to consider in this review include:

· Does the SFWP support milestones and key events?

· Is the SFWP within the limits of shipboard capacity?

· Is the SFWP within the limits of shipboard capability?

· Does the SFWP include all the maintenance deemed necessary for the maintenance period?

· Does the availability of IEM support the SFWP?

b.
Determine if Modification is Required. There may be newly Approved or Unresolved Integrated Valid Work Candidates that need to be added to the Preliminary SFWP. Also, the review process may highlight shortfalls in funding, schedule, IEM (Information, Equipment, and Material), or other areas which require modification of the Preliminary SFWP. 

c.
Modify Work Package Requirements. As deemed necessary, the ship will add or remove Approved Integrated Valid Work Candidates, or reassign them for FMA or Depot accomplishment (with the Maintenance Manager’s involvement). The resultant modified package is the Approved SFWP for use at the WPIC. 

4. Negotiate Maintenance Work Package. For the maintenance community outside the ship’s lifelines, negotiation of a Maintenance Work Package represents a process by which a Work Package is finalized in terms of cost, schedule, and deliverables. The process includes comparison of cost information with historical data as well as negotiation of duration issues. For the ship, it can best be viewed at the WPIC. WPIC represents a formal opportunity to identify possible conflicts of Ship’s Force work with FMA or Depot work, as well as more clearly defining all the factors of the outside activities’ work that could effect execution of the SFWP. Reference (b) contains detailed information about objectives, agenda items, and conduct of the WPIC for Depot Level Availabilities.  Each RMC/RSG has waterfront maintenance notes (or similar document) concerning FMAV WPIC preparations.  Of particular note, any Integrated Valid Work Candidates that were originally assigned for Ship’s Force accomplishment but had to be re-assigned because of resource limitations, will have to be added to the industrial work package during WPIC.  Reference (b) can be found on the CNSL SPEAR Web page and Maintenance University’s “Governing Directives”.  Regional Maintenance Commander (RMC) Waterfront Maintenance can be accessed from the CNSL SPEAR web page.  

5. Authorize Work Execution. Based on the integration decisions made as a result of WPIC, the ship authorizes execution of the SFWP. For the industrial activities, this step in the IFMM process is accomplished through the contracting procedure. For maintenance periods that are only for organizational level work (no FMA or Depot work), work is authorized based on the same management process. Through the IFMM process and the integration of maintenance needs using PBFR, ships may, in fact, be able to create highly productive maintenance periods for themselves. Such an Availability of Opportunity can optimize maintenance accomplishment without affecting operational readiness or the ship’s schedule. 

CHAPTER 6

COORDINATE WORK EXECUTION

Ref:
(a)
CINCLANTFLT/CINCPACFLT INST 4790.3, Joint Fleet

 Maintenance Manual

(b)
COMNAVSURFLANT Maintenance Best Practice Letter SER N43/1755, 24 Nov 1998, Ship’s Systems Experts

(c)
COMNAVSURFLANT INST 9000.20, 04 August 2000, Continuous Maintenance

1. Coordinate Work Execution.  The ship’s coordination of work execution is the day-to-day management of the Ship’s Force Work. The steps of this coordination as defined in IFMM are shown below. Note the feedback loop from assessment to evaluation; like other processes in IFMM, this process is CONTINUOUS. 

Coordinate Work Execution

2. Evaluate Information. To evaluate information, it must first be gathered. The ship should establish clear lines of communication within the maintenance chain of command to keep key maintenance personnel apprised of work progress. Information gathering can be as simple as daily tours of spaces where work is ongoing. The eyes of shipboard maintenance personnel can be the first detection point for areas that require resolution. Examples include:

a. Establish work control procedures. Maintenance tasks can be properly executed with various levels of control, governed by the nature of the work and legislated requirements. Ships should note that work control is the subject of an ongoing fleet-wide review, and should stay alert to changing requirements. Current measures are discussed below. 

(1) Normal Supervision.  For many routine maintenance tasks, normal supervision will suffice for work control. Deckplate supervision can usually ensure satisfactory completion of housekeeping, minor maintenance, and preservation tasks. More complex work may require procedures.

(2) Formal Processes. Formal processes are written procedures to provide a clear method for a craftsman to accomplish the required work.

(a) Formal Work Packages. Reference (a) states that Formal Work Packages (FWPs) are “…required for certain maintenance tasks because of personnel and equipment safety, system operating restrictions, and cost impacts resulting from improperly performed work.” FWPs include both pre-existing and locally developed forms. Pre-existing FWPs include for example Maintenance Requirement Cards (MRCs), Technical Repair Standards, Shipyard Process Control Procedures (PCPs).  When an FWP is required but none exists, ships must write the procedure. Refer to Volumes IV and V of reference (a) for more details on requirements for Work Authorization and Quality Control.

(b) Controlled Work Package. Controlled Work Package (CWP) consists of a core FWP PLUS necessary Quality Assurance (QA) documents to provide the required Objective Quality Evidence (OQE). Requirements for CWPs are based on a system’s Level of Essentiality. For all maintenance requiring a CWP, the ship’s formal QA organization must be involved in reviewing CWPs, approving their use, and maintaining QA records.  CWPs are most commonly used for maintenance tasks performed on Level I (Main Steam, O2 and O2N2 Systems), special piping (P-1, P-LT, & P3a), and weight handling systems (davits, elevators, etc).  Reference (a) contains details regarding CWP requirements, preparation, approval, use, and retention.  For most surface force ships that are not steam powered the only controlled work packages sailors will come in contact with are associated with the actual repair of weight handling equipment.  Ships may have some high pressure gas or air systems or hazardous material handling systems that require controlled work packages.  

(3) Other Control Measures. Besides the formal processes of FWPs and CWPs, ships use a number of other measures to maintain control of work. These measures include such items as tagout requirements, chit systems for working aloft, diving checkoff lists, and general safety instructions. These procedures, where applicable must be properly employed to ensure safe, effective, and efficient work processes.

b. Observance of daily production progress. Ship System Experts (SSEs) are an excellent source for monitoring not only industrial activities’ progress, but Ship’s Force progress as well. They are intimately familiar with system requirements and proper work procedures for their systems, and have a keen personal interest in completion of the work to restore “their” systems. In cases where a ship has developed a sufficiently detailed schedule, work progress can be evaluated by comparison with “mini milestones” that are part of the schedule.  Reference (b) provides detailed information on how to establish SSE’s including training, qualification, and certification.  

c. Interference with outside maintenance activities. Areas of interference, whether related to common spaces or common equipment, must be recognized and addressed as soon as possible. In spite of the best efforts at integrating Ship’s Force work with that of the industrial activities, there are bound to be times when ongoing industrial work interferes with the ship’s ability to continue its planned activities. When interference is discovered, the nature and cause need to be evaluated.

d. QA issues. Failure to follow established procedures must be evaluated. Whether or not an FWP or CWP applies, maintenance supervisors and SSEs should also evaluate the general adherence to acceptable work practices.  

e. Personnel and equipment safety hazards. Any maintenance period, whether it is a two week pierside Upkeep or a ten month CNO Availability, presents an increased number of safety hazards. Personnel safety must be made paramount in work practices. Shipboard personnel will be working at a high tempo, usually with tools and procedures somewhat unfamiliar to them. Eye and hearing protective devices, hard hats, and other protective gear must be properly donned when needed. Of particular note is the need for protective equipment during preservation work. Chipping, sanding and grinding produce fine airborne debris. Spray painting and chemical solvents produce dangerous fumes. Proper respiratory gear must be made available for these operations. Equipment tagout should be carefully monitored. Similarly, all precautions must be taken to protect valuable equipment from physical damage due to work activities during a maintenance period. Evaluation of the ship’s safety posture must be continuous.

f. Introduction of foreign matter and industrial debris. Really a sub-set of equipment safety, precautions must be taken to protect equipment from the intrusion of industrial debris. As previously mentioned, grinding, chipping, sanding, and other activities produce airborne dust. Open systems, including vent ducts, piping, electronic cable connectors, air intakes and other points of entry must be kept properly sealed. Continuous evaluation of protective practices serves not only as an indicator of satisfactory progress, but also as a valid predictor of future problems.

g. Housekeeping. Continuous evaluation of housekeeping efforts, like QA monitoring, helps keep focus on sound work practices and structured work progress. Ships should set aside particular daily periods for ship-wide cleanup. Not only will these efforts contribute to clean, safe work areas, but will clearly set the standards for industrial activities. Housekeeping’s contribution to safety and schedule keeping is significant. Evaluation of housekeeping standards can provide insight into “real” progress; if housekeeping standards are being routinely met, progress is usually moving at an even pace. Contrarily, a downturn in housekeeping status can be an indicator of “panic” in a work force making up production shortfalls.

3. Develop Resolution. This portion of work management is problem solving. When evaluation of information shows the need for corrective action, a resolution must be developed. Shipboard managers need to be innovative and aggressive in resolving production problems. Some problems can be readily resolved simply by the attention of seniors. Housekeeping efforts, for example, usually improve when concerns are elevated to command level. Ongoing cooperation within the ship’s organization, and its interface with industrial activity managers, will usually present a viable resolution. In addition to the areas of evaluation discussed above, other areas that would require problem resolution include:

a. Emerging evidence of manpower and skill shortfalls. When lagging production is noted, the evaluation process should show the root cause of the shortfall. One of the first pulse points to be examined is the ship’s level of resources, both capacity and capability. Changes may be mandated in working hours, assignment of personnel, and decisions for the use of special production teams. It may also become necessary to make organizational changes to adequately address the production shortfall. Although undesirable, the ship may ultimately have to reschedule maintenance actions.

b. IEM availability. When delivery of IEM does not meet projections, steps need to be taken to try to expedite its delivery. If expediting is not a viable option, the ship should inquire into alternate sources for material. Ultimately, lack of IEM may precipitate the need for a departure from specifications. Such a need would require a request for a configuration change, since a departure from specifications is a temporary configuration change. In rare cases where material may never become available at a later date, a permanent configuration change known as an Alteration Equivalent to Repair (AER) may be implemented. Additional details concerning AER’s is contained in references (a) and (c).

c. Unplanned personnel losses. As trying as unexpected personnel losses may be, they usually are not so severe that they cannot be alleviated. No single individual crew member is irreplaceable; reassignments will usually resolve the problem. However, unplanned losses of key skills (NECs) could require innovative approaches. For example, during a CNO availability some work may have to be accomplished using Assist Ship’s Force (ASF) funds.

4. Assess Reported Progress. Ships should practice an ongoing analysis of work progress. Supervisors continually ask themselves “Can we get there from here?”  Note how this step loops back to evaluation and resolution development to correcting production problems revealed by the analysis.
5. Evaluate Completed Work Report. Included in evaluating a report of work completion is making sure that a report takes place. To continue maintaining a valid CSMP, completed maintenance actions must be properly documented and reported.

CHAPTER 7

ANALYZE RESULTS

1.
Analyze Results. Analysis of maintenance results is a critical loop for feedback to continuously improve shipboard maintenance. It consists of three key steps, discussed below.


 Analyze Results

2.
Compile Data. There are several areas that can be particularly beneficial to the ship’s future maintenance actions. Some yield results within the lifelines, while others improve system-wide strategies, helping other ships as well. Sample areas of data collection include:

a. MRC and Tech Manual Procedures. When maintenance actions based on MRCs and TM uncover areas that can be improved, data should be collected for the submission of feedback reports. 

b. FWP Refinement. Estimates based on FWPs can be refined by collecting data on the actual man-hours that were needed to complete maintenance, compared to the estimate itself. In the ship’s local FWP library, the data can be used to improve accuracy of the estimating process during for future work of a similar nature.

c. Lessons Learned Reports. Ships should collect data for submission of Lessons Learned Reports to the chain of command as required.  Lessons learned provide a vital service to those who follow by informing them of processes that worked and those that need improvement.  

d. Post-Production Test Data. Data collected during operational tests or other post-production analysis should be collected to provide a baseline of equipment status. Other measurements or assessments over time can then provide trend information upon which to base maintenance decisions.

3.
Analyze Data. Data collected for both equipment history and required reports should be analyzed to find methods of improvement. In addition to the obvious lessons learned from measurable data, ships should also examine the more subtle indicators by reviewing its management approach to the maintenance period. Did the decisions about organization, personnel assignments, use of special teams, and other factors provide the results envisioned? A good method for analyzing management effectiveness is by using a “round table” discussion forum among key maintenance supervisors. The consensus of such a discussion can generate additional, valuable “lessons learned” information to share with other ships. Other , more traditional analysis issues include:

· Maintenance Data Analysis

· Trend Analysis

· Variance Analysis

· Work Candidate Analysis

· Accurate maintenance requirement identification

· Adequacy of maintenance requirement resolution

· Substantiation of diagnosis

· Validation of the ship’s maintenance plan

· Impact of improperly planned work candidates on the efficient accomplishment of the work package

4.
Develop Improvements. Recommendations for improved maintenance practices and strategies should be forwarded as appropriate. Also, ships should take full advantage of recommended improvements within its own organization. Some examples are:

· Recommended Configuration changes

· Changes to Standards, Regulations and Directives

· Recommended changes to Time-Directed requirements

· Improvements to Technical Information

· Recommended changes to material support procedures

5. SWAAT Continuous Improvement. As discussed in the introduction to the SWAAT process, to best assist shipboard maintenance personnel, MU personnel will incorporate lessons learned and recommended improvements from ships. Any areas where MU might better have served the ship’s needs should be addressed. MU will actively seek feedback information from participating ships after each maintenance period.
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� Each CNSL ship has an individual MAI that can be called down from the CNSL SPEAR Web Site.


� Can also be called Work Group Supervisors (WGS)


� An electronic version of the work sheets is contained in the Maintenance University section of the CNSL SPEAR Web page.  
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