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1.0 Executive Summary

1.1 Analysis Results.  This report identifies the required revisions to the notional man-days to better represent typical man-days required to conduct ship’s maintenance during Chief of Naval Operations (CNO) DDG 51 Class Selected Restricted Availabilities (SRA), Docking Selected Restricted Availabilities (DSRA), Extended Docking Selected Restricted Availabilities (EDSRA), and Extended Selected Restricted Availabilities (ESRA).  Table 1-1 summarizes the Technical Foundation Paper (TFP) maintenance requirements over the life of the ship class with recommended CNO durations for ships located in CONUS.  
Table 1-1 DDG 51 Class TFP Notional Man-days (CONUS)
	AVAIL TYPE
	MAN-DAYS (K)
	DURATION (Weeks)
	AVAIL TYPE
	MAN-DAYS (K)
	DURATION (Weeks)

	SRA 1-1
	3.8
	7 
	SRA 3-2
	9.7
	13

	SRA 1-2 
	7.9
	13
	DSRA 2
	39.6
	15

	SRA 1-3
	8.6
	13
	SRA 4-1
	8.7
	13

	DSRA 1
	35.2
	15
	SRA 4-2
	9.8
	13

	SRA 2-1
	7.5
	13
	SRA 4-3
	10.6
	13

	SRA 2-2
	12.8
	13
	DSRA 3
	35.5
	15

	SRA 2-3
	7.7
	13
	SRA 5-1
	8.6
	13

	EDSRA
	52.1
	26
	SRA 5-2
	13.1
	13

	ESRA
	27.4
	40
	
	
	

	SRA 3-1
	13.2
	13
	CM
	1.6
	N/A


Figure 1-1 illustrates the differences in maintenance requirements between the DDG 51 Class TFP Life Cycle Maintenance Schedule (CONUS) versus OPNAVNOTE 4700 (18 Aug 09). 
Figure 1-1 DDG 51 Class TFP Notional Man-days (CONUS)
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The DDG 51 Class Life Cycle Maintenance cycle was designed to support either a 35 year or a 40 year expected service life (ESL). 
Forward Deployed Naval Forces (FDNF) Notional was developed parametrically from the CONUS requirements by OPNAV.  The FDNF ships utilize a Fleet Response Plan (FRP) cycle of 17 months versus 27 months for a ship located in CONUS with an increase of requirements of 33%.  The plan is for all EDSRA and ESRA availabilities to occur in CONUS.  Section 2.6 of this TFP identifies the FDNF requirements as an item for further study.  Table 1-2 provides the requirements for the FDNF ships.  Note: The technical requirements for a FDNF ship undergoing an avail listed in Table 1-2 are different than the technical requirements undergoing a similar numbered avail within CONUS as given in Table 1-1.
Table 1-2 DDG 51 Class TFP Notional Man-days (FDNF)

	DDG-51 FDNF NOTIONAL MAINT SCHEDULE

	PRE EDSRA
	POST ESRA

	TYPE
	MONTH
	MD (K)
	TYPE
	MONTH
	MD (K)

	PSA
	0
	0.0
	ESRA
	252
	N/A

	SRA1-1
	17
	3.8
	SRA3-1
	284
	10.0

	SRA1-2
	34
	7.1
	SRA3-1
	301
	10.0

	SRA1-2
	51
	7.1
	SRA3-1
	318
	10.0

	SRA1-2
	68
	7.1
	DSRA2
	335
	33.0

	DSRA1
	85
	30.0
	SRA3-1
	352
	10.0

	SRA1-2
	102
	7.1
	SRA4-1
	369
	8.0

	SRA2-1
	119
	9.0
	SRA4-1
	386
	8.0

	SRA2-1
	136
	9.0
	SRA4-1
	403
	8.0

	SRA2-1
	153
	9.0
	DSRA3
	420
	30.0

	DSRA1
	170
	30.0
	SRA4-1
	437
	8.0

	SRA2-1
	187
	9.0
	SRA5-1
	454
	9.0

	SRA2-1
	204
	9.0
	SRA5-1
	471
	9.0

	EDSRA
	221
	N/A
	CM
	N/A
	2.1


The TFP life cycle model takes into account the lessons learned from Carrier Planning Activity (CPA), Submarine Maintenance Execution Planning and Procurement Activity (SUBMEPP) and surface ship stakeholders (i.e., including the determination of an aging factor based on fact of life issues, SRA de-scoping etc.  See enclosure (3)).  This disciplined approach mirrors the processes already in place by the Sub-surface and Aviation TYCOMs and is a proven methodology to properly and efficiently execute the minimum maintenance requirements for all ships.  The TFP identifies the technical requirements required to reach a ship’s expected service life. 
By incorporating the best practices of CPA and SUBMEPP (adding in an aging factor, leveraging monitoring and scheduling with existing application of Corrosion Control Information Management System (CCIMS) etc.) the maintenance community is doing the right maintenance at the right time in the ship’s life.  One example is SRA 1-1 de-scoping, which stabilizes the resource/financial planning and demand signal. SRA 1-1 notional has been de-scoped based on a historical return analysis that indicated that the first availability in the class did not have enough technical requirements to support a normal SRA (conducted in the contractor facility).  Vetting through the technical/maintenance community validated historical findings and indicated funding was not always used in the most cost effective manner during the first SRA. The TFP maintains the CNO availability status but reduces the SRA 1-1 notional man-days by 50% to 3.8kMD.  See enclosure (3) for in-depth analysis.
The goal/expectation is that operational availability (Ao) will increase, giving the operational commander back his asset for national tasking.  The extent to which the maintenance communities are able to follow these guidelines will determine their ability to reach ESL, potentially providing more options with regard to the operational disposition of the asset (remain in service or Foreign Military Sale (FMS) instead of decommissioning and scuttling—supporting the CNO vision of 313 ships).  
Even though the maintenance model was implemented on the foundation of continuous maintenance, 80% of the requirements are condition based maintenance (CBM).  A parametric analysis of like requirements from different classes of ships support the claim that CBM does not obviate the requirement to set aside unique availabilities like the ESRA, the second modernization and maintenance availability in the midlife reset period.  The primary focus is the modernization and upgrade of the combat systems suite.  Additional maintenance is assigned in an effort to distribute those items across the mid-life period that is designed to reset the material condition to achieve expected service life. 

Continuous Maintenance (CM) is not addressed in detail within the Technical Foundation Paper (TFP) but is budgeted to 1.6 kMD annually based on historical return data.  Duration and schedule is notionally 3 weeks of every quarter within a FY in accordance with the Joint Fleet Maintenance Manual (JFMM) requirements.  OPNAVNOTE 4700 (18 Aug 09) states a 2.2kMD requirement for CM.  The OPNAVNOTE 4700 (18 Aug 09) CM requirement includes the 1.6 KMD requirements plus an estimate of deferral. The deferral estimate has been pulled out of the maintenance notional requirements and will be captured by hull using Ship Sheets based on the TFP.  The CM jobs included are beyond ship’s force capacity/capability and are similar to work performed within an SRA without having a large modernization package or entering a contractor facility.
The primary differences in the EDSRA and the DSRA are the duration and the function as the EDSRA also captures modernization.  The EDSRA is the starting point of the mid life period.   The mid life period is intended to reset the material condition of the ship so that ESL can be achieved.  The current EDSRA requirements as illustrated in Figure 1-1 have been determined to be sufficient within the availability duration constraints (including consideration for program alts). 
1.2 Background.  The Surface Ship Life Cycle Management (SSLCM) Activity is tasked by NAVSEA 21 and the Surface Ship Maintenance Offsite (SSMO) panel to develop TFPs for the Surface Ship Class.  The TFP summarizes the notional maintenance required over the life of the DDG 51 Class to meet the expected service life.  The DDG 51 Class TFP is based on a long range maintenance schedule (LRMS) that was derived from technical requirements in conjunction with historical standard costs based on actual return cost data from multiple sources.  The TFP provides solid, defensible foundation of requirements.  

The TFP provides the technical foundation for DDG 51 Class SRA, DSRA, EDSRA, ESRA, and TYCOM notional man-days and durations.  The TFP is an in-depth technical analysis that identifies work and periodicity requirements in terms of the ship’s life cycle that includes notional man-day estimates for work.  
The Technical Foundation Paper:

· Identifies maintenance requirements for DDG 51 Class life cycle over the expected service life

· Provides a guide when integrating modernization planning and execution into efficient availability planning

· Provides a framework for defining, documenting, and scheduling maintenance requirements

· Identifies long-range logistic resource and material requirements

· Serves as a management tool for long range planning, budgeting, and resource allocation

The TFP analysis is developed for a new ship coming out of Post Shakedown Availability (PSA) and going through its intended maintenance and modernization for its entire life cycle.  The TFP captures the life cycle requirements that define the baseline for a ship and identifies the work required to reach expected service life.

This document is at the class level, defining baseline requirements for work required on a DDG 51 Class “good” or properly maintained ship.  Individual hull specific life cycle deferred work items are identified and adjudicated with the historical cost details captured on specific Ship Sheets that are not part of this document, but are submitted by the SSLCM Activity.  This in-depth technical analysis will be the first step in defining a new process that will support the Program Objective Memorandum (POM)/Program Review (PR) cycle, CNO availability planning milestones and the Shipmain process.  The TFP lays the foundation to help better identify, assess, and document maintenance for surface ships to allow timely support of the programming and budgeting process and proper execution of life cycle engineering necessary to achieve expected (current or extended) service life.
The TFP is considered a living document as the class life cycle engineering items are identified and adjudicated, and the historical costs and frequency of other repair items are added to the budget considerations.  The TFP is the format for changing the OPNAVNOTE 4700 requirement.  The TFP is a letter, generated by SSLCM Activity, and provided to OPNAV N43 after review by SEA 21, SEA 05, and the TYCOM.  The TFP documents the full technical background on the requirement over the life cycle of the class.  The TFP will be reviewed annually but not necessarily updated.  The TFP will be updated when the analysis of departure reports indicates a need for a change based on yet-to-be-developed business rules.  The Maintenance Resource System (MRS) Alliance is currently an ad hoc committee of stakeholders that will be used to communicate and vet the requirements across stakeholders prior to submission to the OPNAVNOTE 4700.  Figure 1-2 depicts the relationship between programming processes and execution processes. 

Figure 1-2 Surface Ship Maintenance Continuums
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· CMP Block: The Class Maintenance Plan (CMP) is both a programming and execution tool.  It provides the requirements that are the basis of the TFP.  These requirements provide the basis for the Baseline Availability Work Package (BAWP) in the execution cycle.

· Ship Sheets: Developed annually in support of the POM/PR cycle, Ship Sheets document the requirement by hull and availability over the next future year defense program (FYDP).  Ship Sheets serve 2 purposes: (1) they are reviewed in the POM process to make out-year adjustments to specific hulls and (2) they are used in the near term budget cycle as an input to the 9-step process and Maintenance and Modernization Business Plans (MMBP).  Ship Sheets use the TFP notionals as a baseline and are adjusted based on deferred lifecycle requirements and program alterations.
· 9-Step Block: The 9-Step Process is used to rebalance resources across the force maintenance schedule for a fiscal year based on improved availability information, provided by the Ship Sheets, without changing the OPNAVNOTE 4700 requirement.

· MMBP Block: Developed by the applicable Regional Maintenance Center (RMC) maintenance team and issued by the TYCOM.  The MMBPs are the annual budgets for each ship of the class in a given fiscal year. 
· BAWP Block: The BAWP is the first step following the CMP on the execution cycle.  BAWPs are unique for each ship, covering all depot maintenance (including continuous maintenance) from the end of a CNO availability to the end of the next.  BAWPs are developed approximately 22 months prior to the start of the next CNO avail.  BAWPs contain Integrated Class Maintenance Plan (ICMP) push tasks, deferred ICMP tasks from the previous cycle; work identified by ICMP assessments deferred from the previous cycle, temporary services, known modernization, and TYCOM mandatory pushes (habitability renewal).
· AWP Block: The Availability Work Package (AWP) bridges both the execution and programming cycles.  It applies the budget (MMBP) to the work identified for the availability.  An iterative process, the AWP combines the BAWP-identified tasks with the depot-level corrective maintenance from the ship’s Current Ship’s Maintenance Project (CSMP) as well as additional work identified by ICMP assessments after the BAWP was issued.  The AWP will be approved roughly 3 months prior to the start of the availability.
· Availability Execution and Hot Wash: Two months after the end of the availability, a hot wash provides the next cycle the following information: deferred ICMP work (input to the Ship Sheets and BAWP), ICMP lessons learned (input to the CMP), and how well the requirement matched the execution (input to future TFPs).
1.3 Analysis Employed.  Assumptions have been made based on historical data and information from other types of ships that have previously gone through similar availabilities for the first ships approaching mid-life (see enclosure (4) for a detailed list of assumptions and constraints).  Since there were not any DDG 51 Class ships in the “post-mid-life” period, there is no actual historical data available.  However, there was a statistically significant population available for the entire SRA-1 group (SRA 1-1, SRA 1-2, and SRA 1-3).  Conversely, the population of historical data dropped drastically in the SRA-2 group (SRA 2-1, SRA 2-2, and SRA 2-3) because of the small number of ships records that were available in the system during the analysis.
SSLCM Activity built the DDG 51 Class baseline requirements from multiple source documents, databases, and subject matter expert comments, technical authority guidance, and peer reviews with SUBMEPP and CPA.  The basis of the TFP is the technical requirements as defined in the surface ship ICMP.  The ICMP was used in conjunction with completion data as a basis for the Reliability Centered Maintenance (RCM) analysis of the TFP notionals.  The implementation of this plan has resulted in an increase of the engineered requirements from 41% historical to 63% planned over the service life.  This is discussed further in section 2.7.
From these technical requirements the SSLCM Activity Team built a LRMS that covered the ESL of the DDG 51 Class of ships.  To develop the LRMS the team used requirements and historical data from the following sources:

1. Maintenance and Material Management (3M)
2. Corrosion Control Information Management System (CCIMS) Program

3. Navy Ships Technical Manual (NSTM) Requirements

4. Navy Maintenance Database (NMD)

5. Unfunded Technical Requirements (UTR) (Jobs that were screened for CNO availabilities but not accomplished due to lack of funding)

6. Current Ship’s Maintenance Project (CSMP) 

7. Departure Reports
8. Master Assessment Index (MAI) 
9. Board of Inspection and Survey (INSURV)

10. Top Management Attention/Top Management Issues (TMA/TMI)
11. CLASSRON reports 
12. Service Life Cycle Studies
13. Maintenance Team Experience

14. CG 47 EDSRA/ESRA Results

15. Corrosion Surveys

16. Departure from Specifications (DFS)

17. Maintenance Resource System (MRS)database  

After developing a LRMS based on technical requirements the team developed standard cost data at the 4 digit Ship’s Work Line Item Number (SWLIN) level to estimate the notional cost of maintaining the DDG 51 Class over the expected service life.  With the assistance of NAVSEA 04RM, the standard cost was developed by analyzing actual work performed versus the costs reported in the departure reports.  

The notional man-days to maintain the DDG 51 Class were derived by using the LRMS in conjunction with the standard cost estimates.  Improvement of the process for capturing return data (costs) has been identified as an item for further study, (see enclosure (5)).  Likewise, another area requiring further study is the occurrence of cost variance for similar maintenance requirements in different shipyards and even during different time frames or different fleet concentration areas (FCA).  Detail LRMS technical requirements are given for the entire life cycle of the ship in enclosure (6) for non docking availabilities, and enclosure (7) for docking availabilities.  Figure 1-1 illustrates the man-day requirements listed in the respective enclosures and applies a 15% aging factor in the latter availabilities using a statistical base of 6.7 kMD as defined in enclosure (8) Aging Factor Analysis. 
The TFP does not address jobs that are ship’s force capable such as Type Availability 4 (TA 4) jobs.  DDG 51 Class ships have an ever increasing number of TA 4 screened ship’s force responsible jobs that are difficult to accomplish with additional challenges such as increased op-tempo and decreased manning.  These factors compound the difficulties in managing overall ship maintenance.

2.0 Discussion
2.1 Prelude Discussion: Vital Issues within Long Range Maintenance Schedule.  The paper, "Technical Feasibility of Service Life Extension for Surface Ships"
, addresses DDG 51 major class items.  The below topics describe some of the areas of financial and technical factors affecting the ship class' ability to reach 35 or extended to 40 years ESL.  

The LRMS should be interpreted as the master schedule determining when the minimum required adjudicated maintenance requirements occur within the ship’s life.  An aging adjustment will be added to the notionals for SRAs 2-1 through SRA 5-2 in accordance with the LRMS and enclosure (8).  The minimum required adjudicated maintenance requirement is the “redline” or minimum to achieve ESL.  Deviating from this maintenance "redline" introduces risk that could potentially impact the ship's ability to execute its mission in the near term and ESL in the future.  The TFP, therefore, is arranged and discussed primarily by the availability, (i.e. SRA, DSRA) and further broken down by sequence number (SRA 1-1, SRA 1-2, etc.) to depict the requirements associated with the maintenance period in which they are expected to be accomplished.  Detailed technical requirements and associated man-day estimates are given in enclosures (6) and (7).  OPNAVNOTE 4700 requirements are noted as a financial baseline for resource planning and the associated man-days.  Discussion centers on a justification of any deviation from the OPNAVNOTE 4700 by availability.  
· Slewing Arm Davit (SLAD) is mission critical for operations. There is no redundant unit on the DDG class ship and when out of commission, the SLAD is a CASREP item. The SLAD is exposed to the weather, relatively low on the ship and is frequently in direct contact with seawater.  The DDGs have 3 different designs to cover hydraulic and electrical actuated designs.  The SLADs are degrading and maintenance is becoming difficult and expensive due to the lack of parts.  The cost to repair the SLADs are increasing and reliability/availability appears to be decreasing.  The DDG 51 Class Senior Design Manager has been closely tracking this item which is an item for further study (enclosure (5)).
· Helo Hanger Doors (HHD) are considered a top technical issue by Program Executive Office (PEO) Ships, PMS 400, due to the low mean time between failures.  This is solely applicable to the flight IIA ships (DDG 79+) and is driven by shipbuilder design/installation and integrated logistic support issues.  Thirteen A-Spec Engineering changes (applicable to DDG 79-92) were developed to rectify various mechanical, operational and part supportability shortcomings.  Sixteen B-Spec Engineering changes were developed to address similar design, support and operational concerns for DDG 93 and newer. Repairs to coaming bolts, which accounted for 15% of HHD repairs for calendar year 2007, led to the issuance of NAVSSES Class advisory 041-07 which gave inspection and repair procedures, tag out requirements and DFS instructions.  There are several Ship Change Documents (SCD) in the approval process to improve the functionality, reliability and maintainability of the in service ships.  Additionally, the new construction units will have these improvements executed during the new construction phase.  As these SCDs are approved they will be addressed at the Ship Sheet level if applicable.

· Rudders installed on DDG 51-93 have experienced surface metal cracks at the welds that attached the exterior plating to the internal supports.  Typically this was discovered during quarterly hull inspections.  The cracking has been attributed to the effects of cavitation and poor fit-up of the plating to the supporting framework.  DDG 51 Class Advisory 06-2007 has directed that detailed rudder inspections be conducted in conjunction with routine hull inspections.  Twenty five ships have reported rudder cracking with 18 temporary repairs conducted waterborne (~675 man-days per ship), 8 have had Alterations Equivalent to Repair (AER) 64269 accomplished in dry dock (~240 man-days per ship) and 19 are programmed for AER 64269.  AER 64269 replaces the slot welds with full penetration welds and is being accomplished IAW the DDGRON fielding plan from FY 08 through FY14.  The remaining ships of the class are being delivered with AER 64269 already accomplished.  This issue will be addressed at the Ship Sheet level for applicable hulls.  Multiple ships have had their rudders repaired as emergent waterborne repairs.  
· Corrosion control is identified as one of the primary concerns based on corrosion surveys conducted on some of the oldest ships in the class.  Root causes for the poor material condition noted include years of corrosion-control maintenance deferrals, reduced shipboard manpower, and inadequate capability/materials
.  Based on historical findings, this class requires more attention in the gas turbine intakes and uptakes, topside, engine room bilges, fan rooms, and stacks.
· Recovery Assist, Securing, and Traversing (RAST) track maintenance has been overall a significant growth and new work item during depot maintenance periods.  This is attributed to the invasive nature of the inspection process delaying the inspection until the execution of the availability period based on the inspection process effect to the aviation certification.  Once the track has been inspected and the scope of the work identified, the impact to cost and the integrated schedule is defined.  Typically, the scope of the work is determined by the amount and scope of the corrosion identified due to coating failure which may include structural repairs.  This work needs to be better predicted to minimize the growth and new work. 

· Spare part availability and obsolescence are also a concern which could impact maintenance duration and A0.  Extended service life increases the risk that vessels will be unable to deploy if these components are not available when needed.  Keeping pace with inter-operability needs requires periodic technical refreshes due to supportability of commercial items.  This includes machinery/ship control consoles, engine controllers, network configurations and associated software code changes due to hardware upgrades.  Sonar cables (high failure rates) and sonar transducers (in short supply) are a concern.  As required, high failure rate sections of 90/10 copper nickel seawater systems have been upgraded to 70/30 on some hulls.  This practice (inspection and replacement) needs to continue.  During DSRA-2 (third life cycle docking event), replacement of shaft sleeves and seals will be required.  Shaft sleeves can only be machined twice and after that require replacement.  
· Module Resilient Mounts and Internal Isolation Mounts for gas turbine generators require replacement 14 years from the time of installation.  Extension or deferred replacement is not allowed without a Major DFS.  Resilient mounts for gas turbine main engine (GTM) requires replacement at the 14 year mark for engines 1A/1B and 11 years for engines 2A/2B, with a maximum extension not to exceed 20 years service for all 4 GTMs.
· DDG Modernization Program, planned to begin fielding in FY10, includes a Mission Life Extension (MLE) package, with various upgrades which aid in life extension.  Some studies recommend replacement of almost all topside hardware during this period with Corrosion Resistant Steel (CRES) type 316 which will upgrade the equipment to new construction DDG Class standards (with emphasis on mast, equipment standoffs, brackets, kick pipes, watertight door hinge hardware, deck drain, and countermeasure wash down piping (CMWD) clamps, etc.).
· Selected coating systems are based on currently approved coatings.  This protocol will significantly reduce running rust, reduce crew maintenance and improve crew quality of life, while most importantly reducing life cycle costs for the remainder of the ship life.  

To curtail the negative effects of those high risk root causes, this TFP provides the framework to help ensure complete requirements for future maintenance are adjudicated and that the mid-life upgrade strategy is of sufficient scope to achieve expected service life objective.  Ships not coming into this process new can bridge the maintenance gap by executing past deferrals in a timely manner before the degradation becomes too much to overcome and operational risks become too great.

2.2 Impact of Funding on SRA and DSRA Execution

2.2.1 Discussion.  Financial shortfalls or budgetary controls are suspected of having a significant impact on the execution of maintenance availabilities and thus have the possibility of impeding the attainment of a 35 or 40 year ESL.  Historically, maintenance has been performed based upon the budget as opposed to satisfying the technical requirements of surface ships.  Looking at the analysis of man-day completion data from MRS and Ship’s 3M, it became difficult to determine if the observed execution of man-days within any SWLIN group or availability was low because of lack of funding, changed requirement for a particular work task (see Figures 2-6 through 2-13), or other factors.  The BAWP working group and Ship Sheet metric to be developed in the future should provide the ability to note that variance and conduct a value stream analysis of the potential break down in the process.  In Figure 2-1, it appears that the allocated number of man-days for SRAs have trended down slightly while the man-days for DSRA have more than doubled over the time span presented.  This is an area for further study (enclosure (5)), to determine if the difference in the funding philosophy has had an impact on the baseline requirements that are necessary to ensure the ESL goal.
Figure 2-1 SRA and DSRA Averages
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Figure 2-2 illustrates that significant man-days are being expended during CM periods (above the OPNAV notional) which might be an indication of process changes, MSMO contracting or impacts associated with the Fleet Response Plan (FRP).  This is an area for further study (enclosure (5)).
Figure 2-2 DDG 51 CM
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Based on historical material condition for rudder repairs and the outcome of the new TYCOM sponsored Surface Warfare Enterprise Assessment Program (SWEAP) assessments, it is anticipated that a redistribution of the requirements may be required.  
In Figure 2-3, the execution of SRAs from 1996 to 2008 show a downward trend with regard to funding while on the execution side PAC ships are showing an increasing trend of man-day expenditures while LANT ships appear to be decreasing.  This is an area for further study (enclosure (5)).  Some of the outliers and anomalies are areas for further study which might reveal areas for process improvement (man-day expenditure controls, differences in FCA execution etc.).
Figure 2-3 DDG 51 SRA
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In Figure 2-4, the execution of DSRAs from 1996 to 2008 show an upward trend with regard to funding and overall executed man-days for both PAC and LANT ships.  It is not clear if this was done in response to the reduced funding in the SRA periods and how, if any of this execution model affects the CM process (although initially it does not appear to be any relation or correlation).  This is an area for further study (enclosure (5)).
Figure 2-4 DDG 51 DSRA

[image: image8.emf]
DDG 51 executed her first EDSRA in year 2003 as part of the legacy life cycle plan (DDG51 had a DSRA which was extended into an EDSRA).
Figure 2-5 identifies the cumulative maintenance man–days that were executed on each ship.  The red line identifies the minimum cumulative requirements based on parametric analysis done on the CV-67.  CV67 was retired early due to a lack of life cycle maintenance.  
Figure 2-5 DDG 51 Cumulate Costs Over Ship Life
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Several ships cumulative man-days fall under the parametric red line.  This is an indicator that the current notionals and execution for each ship may be understated.  

At the 15 year point the average jumps above the red line and the POM 10 funding line, which is indicative of not having properly captured all of the technical requirements.  This fact was supported by the observance of a large variance between the understated requirement and actual execution.  Younger ships have received less cumulative maintenance for the same time period in their service life despite the apparent increase in DSRA and CM funding overall.  
By not executing the maintenance plan to the level expected, unqualified risk was introduced without having an understanding of the “tripwires” leading up to that risk that the TYCOM is willing to accept and what that impact would be to operational commitments and mission tasking.  Also, it appears that DDG 60, 61, 70, and 71 may have been underinvested.  This is an area for further study (enclosure (5)).
2.3 Selected Restricted Availability (SRA).  Currently a notional 9 week labor-intensive industrial period assigned to ships in progressive or engineered operating cycle maintenance programs for the accomplishment of maintenance and selected modernization.  Commander, Naval Surface Forces (CNSF) has recommended increasing the SRA duration from 9 weeks to 13 weeks. The duration extension would provide allowance for the larger notional availability sizes in the midlife and later availabilities. SRAs will be presented and discussed in detail by age within the ship’s life cycle.  Each line item is a technical requirement that is categorized by SWLIN and each requirement has a notional man-day estimate to complete the work item.  Enclosure (6) presents in detail TFP notionals with their respective associated costs in man-days.  Requirements in enclosure (7) should be construed as a stand-alone list of all higher level technical requirements with their required periodicity and respective notional cost given for the entire life cycle of the DDG 51 Class.  An SRA consists of maintenance tasks (technical requirements), TYCOM alterations and Program alterations.  

· TYCOM alterations have a historical average of 12.6 percent of the SRA.  

· Program alterations have a historical average of 40.1%.  

The largest SRA is 12.2 kMD, adding 40% for programmed alterations increases man-days to 17,080.  Given a maximum burn rate of 11 kMD per month and the progressive increase of manpower loading during the first half of an availability as well as the progressive decrease of manpower loading leading up to production completion date (PCD), and required Intermediate Superior In Command (ISIC) Light-Off Assessment (LOA), SSLCM concurs with CNSF duration increase request of 13 weeks vice 9 weeks.  

Approximately 50% of OPNAVNOTE 4700 notional SWLINs for each SRA were modified to align with life cycle requirements.  SSLCM conducted an in-depth statistical data analysis on 9,800 JSN records for 76 SRAs executed from FY 1994 through FY 2007.  The analysis included actual man-days expended, high-cost drivers, and also identified trends similar to the CPA aging effect.  

Requirements have been extrapolated from the CCIMS schedule as well as ICMP tasks.  A 1,005 man-day aging factor adjustment (15% of the SRA 1 notional) was applied to the notional for SRA groups 2 and 3, and 2,010 man-days were applied to SRA groups 4 and 5.  Details of analysis and findings can be found in enclosure (8).

Note: Support Services 800 SWLIN series, are directly related to availability location, duration and man-day determination.  Man-days can differ by region due to repair facility location depending on if the availability is performed in a public facility or in a private facility.  Services are predominately driven by availability duration with the exception of cleaning and pumping (tanks and bilges), crane, rigging, and temporary refrigeration services which are ship-specific and therefore are not discussed in the availability analysis.
Table 2-1 is a summary of each SWLIN series and reflects supporting data that was used as the basis for changes to DDG 51 Class OPNAV notionals.  

Table 2-1 DDG 51 Class SRA Notionals by SWLIN

[image: image10.emf]SRA-1-1 SRA-1-2 SRA-1-3 SRA-2-1 SRA-2-2 SRA-2-3 ESRA SRA-3-1 SRA-3-2 SRA-4-1 SRA-4-2 SRA-4-3 SRA-5-1 SRA-5-2

OPNAV 4700 NOTE 8/09 6.5 6.5 6.5 6.5 6.5 6.5 NA 6.5 6.5 6.5 6.5 6.5 6.5 6.5

100 OPNAVNOTE 0.3 0.3 0.3 0.3 0.3 0.3 NA 0.3 0.3 0.3 0.3 0.3 0.3 0.3

100 Hist Returns 0.2 0.5 0.5 0.7 0.1 TBD NA TBD TBD TBD TBD TBD TBD TBD

100 SSLCM TFP LRMS 0.3 0.4 0.6 0.4 1.1 0.3 1.7 0.7 0.8 0.6 0.4 0.6 0.5 0.4

200 OPNAVNOTE 0.3 0.3 0.3 0.3 0.3 0.3 NA 0.3 0.3 0.3 0.3 0.3 0.3 0.3

200 Hist Returns 0.8 0.6 1.2 0.6 0.2 TBD NA TBD TBD TBD TBD TBD TBD TBD

200 SSLCM TFP LRMS 0.4 0.4 0.4 0.4 0.4 0.4 2.5 0.4 0.4 0.4 0.4 0.4 0.4 0.4

300 OPNAVNOTE 0.2 0.2 0.2 0.2 0.2 0.2 NA 0.2 0.2 0.2 0.2 0.2 0.2 0.2

300 Hist Returns 0.1 0.2 0.3 0.4 1.1 TBD NA TBD TBD TBD TBD TBD TBD TBD

300 SSLCM TFP LRMS 0.3 0.3 0.3 0.3 0.8 0.3 0.9 0.3 0.3 0.3 0.3 0.3 0.3 0.3

400 OPNAVNOTE 0.5 0.5 0.5 0.5 0.5 0.5 NA 0.5 0.5 0.5 0.5 0.5 0.5 0.5

400 Hist Returns 0.3 0.5 0.5 0.3 0.3 TBD NA TBD TBD TBD TBD TBD TBD TBD

400 SSLCM TFP LRMS 0.6 1.1 1.1 0.6 2.3 0.6 1.7 2.5 0.6 0.6 1.1 1.1 0.6 2.9

500 OPNAVNOTE 0.4 0.4 0.4 0.4 0.4 0.4 NA 0.4 0.4 0.4 0.4 0.4 0.4 0.4

500 Hist Returns 0.4 0.9 0.9 0.7 0.6 TBD NA TBD TBD TBD TBD TBD TBD TBD

500 SSLCM TFP LRMS 0.8 0.8 0.8 0.8 0.8 0.8 4.3 1.2 1.0 0.8 0.8 0.8 0.8 0.8

600 OPNAVNOTE 2.8 2.8 2.8 2.8 2.8 2.8 NA 2.8 2.8 2.8 2.8 2.8 2.8 2.8

600 Hist Returns 0.8 1.1 1.1 1.8 1.1 TBD NA TBD TBD TBD TBD TBD TBD TBD

600 SSLCM TFP LRMS 1.2 1.3 1.3 1.3 1.3 1.6 7.8 3.3 2.9 1.3 1.3 1.3 1.3 1.3

700 OPNAVNOTE 0.3 0.3 0.3 0.3 0.3 0.3 NA 0.3 0.3 0.3 0.3 0.3 0.3 0.3

700 Hist Returns 0.5 0.2 0.5 0.9 0.3 TBD NA TBD TBD TBD TBD TBD TBD TBD

700 SSLCM TFP LRMS 0.2 1.0 1.6 0.2 2.5 0.2 2.1 1.1 0.2 0.2 1.0 1.7 0.2 2.4

800 OPNAVNOTE 1.6 1.6 1.6 1.6 1.6 1.6 NA 1.6 1.6 1.6 1.6 1.6 1.6 1.6

800 Hist Returns 1.9 1.9 1.8 2.1 1.3 TBD NA TBD TBD TBD TBD TBD TBD TBD

800 SSLCM TFP LRMS 0.0 2.6 2.5 2.5 2.6 2.5 6.6 2.6 2.5 2.5 2.6 2.5 2.5 2.6

Hist totals 4.9 5.9 6.7 7.5 5.0 TBD NA TBD TBD TBD TBD TBD TBD TBD

SSLCM Notional Totals 3.8 7.9 8.6 6.5 11.8 6.7 27.4 12.2 8.7 6.7 7.8 8.6 6.6 11.1

Aging Adjustment *

--

TFP Aging Adjusted 

Notional

3.8 7.9 8.6 7.5 12.8 7.7 27.4 13.2 9.7 8.7 9.8 10.6 8.6 13.1

* Aging Adjustment calculation: 6700 * 0.15 = 1005

Note 1: SRA-1-1 Budgeted to 50% of the SSLCM notional for other SRA-1 avails

Numbers are rounded for display purposes and may not add or average to the indicated figures

-- 1 X Aging Adj. 1 X Aging Adj. 2 X Aging Adj. 2 X Aging Adj.


2.3.1 SRA Group 1.  SRA 1 group is comprised of 3 SRAs (SRA 1-1, SRA 1-2, and SRA 1-3).  The OPNAVNOTE 4700 notional for the group is 6.5 kMD.  SRA 1-1 will remain 3.8 kMD as addressed in paragraph 2.3.1.1.  Notionals were built utilizing Corporate Planning Estimates and historical cost data associated with applicable baseline work, fleet alterations, condition based, projected growth, and new work as well as the CCIMS schedule addressed earlier.  Enclosure (6) presents in detail SSLCM TFP notional with associated costs.  The SSLCM notional is identified, rationalized, and validated below.  
Table 2-2 DDG 51 Class SRA Group 1 Notionals
[image: image11.emf]1X 2X 3X 4X 5X 6X 7X 8X Totals

OPNAVNOTE 0.3 0.3 0.2 0.5 0.4 2.8 0.3 1.6 6.5

SRA-1-1 Historical Returns 0.2 0.8 0.1 0.3 0.4 0.8 0.5 1.9 5.0

TFP LRMS 0.3 0.4 0.3 0.6 0.8 1.2 0.2 0.0 3.8

1X 2X 3X 4X 5X 6X 7X 8X Totals

OPNAVNOTE 0.3 0.3 0.2 0.5 0.4 2.8 0.3 1.6 6.5

SRA-1-2 Historical Returns 0.5 0.6 0.2 0.5 0.9 1.1 0.2 1.9 5.9

TFP LRMS 0.4 0.4 0.3 1.1 0.8 1.3 1.0 2.6 7.9

1X 2X 3X 4X 5X 6X 7X 8X Totals

OPNAVNOTE 0.3 0.3 0.2 0.5 0.4 2.8 0.3 1.6 6.5

SRA-1-3 Historical Returns 0.5 1.2 0.3 0.5 0.9 1.1 0.5 1.8 6.8

TFP LRMS 0.6 0.4 0.3 1.1 0.8 1.3 1.6 2.5 8.6

Numbers are rounded for display purposes and may not add or average to the indicated figures


2.3.1.1 SRA 1–1.  Historical evaluation indicated that the first availability in the class did not have enough technical requirements to support a normal SRA (conducted in the contractor facility).  Vetting through the technical community validated historical findings and indicated funding was not always used in the most cost effective manner during the first SRA.  Also, the CCIMS schedule does not require tank and void inspection or repair during the first SRA.  After discussion with OPNAV, the conclusion was to maintain CNO availability status but reduce the SRA 1-1 notional man-days by 50% to 3.8kMD (see enclosure (3) for in-depth analysis).  Detailed technical requirements and associated man-day estimates are given in enclosure (6) and are summarized in Table 2-2 above.
2.3.1.2 SRA 1–2.  The baseline technical requirements for this SRA are 7.9 kMD.  Detailed technical requirements and associated man-day estimates are given in enclosure (6) and summarized in Table 2-2 above.  Major changes to the OPNAVNOTE 4700 planning figures are detailed by SWLIN as follows:
SWLIN Series 100, Hull Structure including Tanks and Voids

· Additional 56 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for open, inspect, and touch-up of potable water tanks as listed on the CCIMS schedule.  Cost estimate was derived from the CCIMS corporate planning figures.

SWLIN Series 200, Propulsion and Support Systems

· No significant changes in this series.

SWLIN Series 300, Electric Plant and Distribution Equipment

· Removal of 94 man-days associated with replacement of Ship Service Gas Turbine Generator (SSGTG) resilient mounts in order to align with the required replacement schedule.  Gas turbine generators require resilient mount replacement 14 years from the time of installation (scheduled replacement moved to SRA 2-2)
SWLIN Series 400, Command and Control

· Addition of 115 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of whip antennas and replacement of cables.  Historical material condition assessments (MCA) have indicated overhaul/replacement is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Addition of 80 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of SRBOC Launcher.  Historical MCAs have indicated overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Addition of 239 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of NULKA Launcher.  Historical MCAs have indicated overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

SWLIN Series 500, Auxiliary Systems

· No significant changes in this series.

SWLIN Series 600, Outfittings, and Furnishings

· No significant changes in this series.

SWLIN Series 700, Armament

· Addition of 666 man-days above the OPNAVNOTE 4700 planning figures (46 man-days) for MK-41 overhaul including top repair, hatch and seal repair, and preservation.  Historical MCAs indicate that overhaul/repair is required approximately every 4 to 5 years.  Cost estimate was derived from historical return costs.

· Removal of 470 man-days from the OPNAVNOTE 4700 planning figures (682 man-days) for repair of FWD and AFT MK-41 Deluge Valves.  Historical repair cost data supplied by RMC maintenance team indicates 212 man-days are required to repair both FWD and AFT Deluge valves.  MCAs indicate repairs are required approximately every 5 to 6 years (within periodicity).  
2.3.1.3 SRA 1–3.  The baseline technical requirements for this SRA are 8.6 kMD.  Detailed technical requirements and associated man-day estimates are given in enclosure (6) and summarized in Table 2-2 above.  Major changes to the OPNAVNOTE 4700 planning figures are detailed by SWLIN as follows:

SWLIN Series 100, Hull Structure including Tanks and Voids

· Additional 62 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for open/inspect and touch-up of contaminated oily water tanks as listed on the CCIMS schedule.  Cost estimate was derived from the CCIMS corporate planning.

SWLIN Series 200, Propulsion and Support Systems

· No significant changes in this series.

SWLIN Series 300, Electric Plant and Distribution Equipment

· Removal of 94 man-days associated with replacement of SSGTG resilient mounts in order to align with the required replacement schedule.  Gas turbine generators require resilient mount replacement 14 years from the time of installation (scheduled replacement moved to SRA 2-2). 
SWLIN Series 400, Command and Control

· Addition of 96 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for communication suite groom.  Historical MCAs have indicated that a groom is required approximately every 4 to 5 years.  Cost estimate was derived from historical return costs.

· Addition of 346 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for overhaul of Combat Direction Finding (CDF) Antenna.  Cost estimate was derived from historical return costs.  MCAs have indicated overhaul is required approximately every 4 to 5 years.  
SWLIN Series 500, Auxiliary Systems

· No significant changes in this series.

SWLIN Series 600, Outfittings, and Furnishings

· No significant changes in this series.

SWLIN Series 700, Armament

· Addition of 854 man-days above the OPNAVNOTE 4700 planning figures (302 man-days) for Close-in Weapons System (CIWS) MT 21/22 PEP overhaul.  Previously NAVSEA funded $250K for overhaul.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years. 

· Removal of 682 man-days for repair of FWD and AFT MK-41 Deluge Valves.  MCAs indicate repairs are required approximately every 5 to 6 years.  Next repair will be required during SRA-2-2.

· Addition of 85 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for testing of MK-41 launcher, stowage and handling system.  Testing of this system is required during each CNO availability.  Cost estimate was derived from historical return costs.

· Addition of 235 man-days above the OPNAVNOTE 4700 planning figure (5 man-days) for overhaul of Harpoon Launchers (not applicable on Flight IIA DDGs).  MCAs indicate overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

2.3.2 SRA Group 2.  SRA group 2 is comprised of 3 SRAs (SRA 2-1, SRA 2-2, and SRA 2-3).  The OPNAVNOTE 4700 notional for the group is 6.5 kMD.  The revised SSLCM TFP TYCOM notionals are illustrated in Table 2-3 and is comprised of Corporate Planning Estimates and historical cost data associated with applicable baseline work, fleet alterations, CBM, projected growth and new work as well as the CCIMS schedule addressed earlier.  Enclosure (6) presents in detail SSLCM TFP notional with associated costs.  The SSLCM notional summary is identified, rationalized, and validated below.  The SSLCM notional is illustrated in Table 2-1.  
Table 2-3 DDG 51 Class SRA Group 2 Notionals
[image: image12.emf]1X 2X 3X 4X 5X 6X 7X 8X Totals

OPNAVNOTE 0.3 0.3 0.2 0.5 0.4 2.8 0.3 1.6 6.5

SRA-2-1 Historical Returns 0.7 0.6 0.4 0.3 0.7 1.8 0.9 2.1 7.5

TFP LRMS 0.4 0.4 0.3 0.6 0.8 1.3 0.2 2.5 6.5

7.5

1X 2X 3X 4X 5X 6X 7X 8X Totals

OPNAVNOTE 0.3 0.3 0.2 0.5 0.4 2.8 0.3 1.6 6.5

SRA-2-2 Historical Returns 0.1 0.2 1.1 0.3 0.6 1.1 0.3 1.3 5.0

TFP LRMS 1.1 0.4 0.8 2.3 0.8 1.3 2.5 2.6 11.8

12.8

1X 2X 3X 4X 5X 6X 7X 8X Totals

OPNAVNOTE 0.3 0.3 0.2 0.5 0.4 2.8 0.3 1.6 6.5

SRA-2-3 Historical Returns TBD TBD TBD TBD TBD TBD TBD TBD N/A

TFP LRMS 0.3 0.4 0.3 0.6 0.8 1.6 0.2 2.5 6.7

7.7

Numbers are rounded for display purposes and may not add or average to the indicated figures

TFP LRMS Notional with Aging Factor Applied

TFP LRMS Notional with Aging Factor Applied

TFP LRMS Notional with Aging Factor Applied


2.3.2.1 SRA 2–1.  The baseline technical requirements for this SRA are 6.5 kMD.  Detailed technical requirements and associated man-day estimates are given in enclosure (6) and summarized in Table 2-3 above.  Major changes to the OPNAVNOTE 4700 planning figures are detailed by SWLIN as follows: 
SWLIN Series 100, Hull Structure including Tanks and Voids

· No significant changes in this series.

SWLIN Series 200, Propulsion and Support Systems

· No significant changes in this series.

SWLIN Series 300, Electric Plant and Distribution Equipment

· Removal of 94 man-days associated with replacement of SSGTG resilient mounts in order to align with the required replacement schedule.  Gas turbine generators require resilient mount replacement 14 years from the time of installation (scheduled replacement moved to SRA 2-2).  
SWLIN Series 400, Command and Control

· No significant changes in this series.

SWLIN Series 500, Auxiliary Systems

· No significant changes in this series.

SWLIN Series 600, Outfittings, and Furnishings

· No significant changes in this series.

SWLIN Series 700, Armament

· Removal of 302 man-days for CIWS MT 21/22 PEP overhaul.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years.  Next scheduled overhaul will be during EDSRA.
· Removal of 682 man-days for repair of FWD and AFT MK-41 Deluge Valves.  MCAs indicate repairs are required approximately every 5 to 6 years.  Next repair will be required during SRA-2-2 vice SRA 2-1.  
2.3.2.2 SRA 2–2.  The baseline technical requirements for this SRA are 11.8 kMD.  There is insufficient historical data to draw from to establish firm conclusions from the DDG 51 Class, so requirements were drawn from statistical projections and similar availabilities on other platforms.  Detailed technical requirements and associated man-day estimates are given in enclosure (6) and summarized in Table 2-3 above.  Major changes to the OPNAVNOTE 4700 planning figures are detailed by SWLIN as follows: 

SWLIN Series 100, Hull Structure including Tanks and Voids

· Additional 280 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for preservation of contaminated oily water tanks as listed on the CCIMS schedule.  Cost estimate was derived from the CCIMS corporate planning.

· Additional 84 man-days above the OPNAVNOTE 4700 planning figure (18 man-days) for preservation of waste tanks as listed on the CCIMS schedule.  Cost estimate was derived from the CCIMS corporate planning.

· Additional 272 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for preservation of floodable voids as listed on the CCIMS schedule.  Cost estimate was derived from the CCIMS corporate planning.

SWLIN Series 200, Propulsion and Support Systems

· No significant changes in this series.

SWLIN Series 300, Electric Plant and Distribution Equipment

· Addition of 402 man-days above the OPNAVNOTE 4700 planning figure (94 man-days) for replacement of SSGTG resilient mounts.  Resilient mounts are required to be replaced every 14 years.
SWLIN Series 400, Command and Control

· Addition of 115 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of whip antennas and replacement of cables.  Historical MCAs have indicated overhaul/replacement is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Addition of 80 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of SRBOC Launcher.  Historical MCAs have indicated overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Addition of 239 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of NULKA Launcher.  Historical MCAs have indicated overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Addition of 96 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for communication suite groom.  Historical MCAs have indicated that a groom is required approximately every 4 to 5 years.  Cost estimate was derived from historical return costs.

· Addition of 346 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for overhaul of CDF Antenna.  Cost estimate was derived from historical return costs.  MCAs have indicated overhaul is required approximately every 4 to 5 years. 

· Addition of 751 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for replacement of disk portion of fire control antenna.  Cost estimate was derived from historical return costs.  MCAs have indicated replacement is required approximately every 12 to 15 years. 
SWLIN Series 500, Auxiliary Systems

· No significant changes in this series.

SWLIN Series 600, Outfittings, and Furnishings

· No significant changes in this series.

SWLIN Series 700, Armament

· Addition of 854 man-days above the PR11 planning figures (302 man-days) for CIWS MT 21/22 PEP overhaul.  Previously NAVSEA funded $250K for overhaul.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years.
· Addition of 666 man-days above the OPNAVNOTE 4700 planning figures (46 man-days) for MK-41 overhaul including top repair, hatch and seal repair, and preservation.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Removal of 470 man-days from the OPNAVNOTE 4700 planning figures (682 man-days) for repair of FWD and AFT MK-41 Deluge Valves.  Historical repair cost data supplied by RMC maintenance team indicates 212 man-days are required to repair both FWD and AFT Deluge valves.  MCAs indicate repairs are required approximately every 5 to 6 years.  
· Addition of 235 man-days above the OPNAVNOTE 4700 planning figure (5 man-days) for overhaul of Harpoon Launchers.  MCAs indicate overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

2.3.2.3 SRA 2–3.  The baseline technical requirements for this SRA are 6.7 kMD.  There is insufficient historical data to draw from to establish firm conclusions from the DDG 51 Class so requirements were drawn from statistical projections and similar availabilities on other platforms.  Detailed technical requirements and associated man-day estimates are given in enclosure (6) and summarized in Table 2-3 above.  Major changes to the OPNAVNOTE 4700 planning figures by SWLIN are detailed as follows: 
SWLIN Series 100, Hull Structure including Tanks and Voids

· Additional 56 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for open, inspect, and touch-up of potable water tanks as listed on the CCIMS schedule.  Cost estimated was derived from the CCIMS corporate planning.

SWLIN Series 200, Propulsion and Support Systems

· No significant changes in this series.

SWLIN Series 300, Electric Plant and Distribution Equipment

· Removal of 94 man-days associated with replacement of SSGTG resilient mounts in order to align with the required replacement schedule.  Gas turbine generators require resilient mount replacement 14 years from the time of installation (scheduled replacement moved to SRA 2-2).  
SWLIN Series 400, Command and Control

· No significant changes in this series.

SWLIN Series 500, Auxiliary Systems

· No significant changes in this series.

SWLIN Series 600, Outfittings, and Furnishings

· Addition of 32 man-days above PR-11 planning figure (0 Man-days) for repair/replacement of non-structural closures. Historical analysis has indicated 16 to 18 years into ships service life requires attention to internal joiner doors. Cost estimate was derived from historical return costs.
SWLIN Series 700, Armament

· Removal of 302 man-days for CIWS MT 21/22 PEP overhaul.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years.  Next scheduled overhaul will be during EDSRA.
· Removal of 682 man-days for repair of FWD and AFT MK-41 Deluge Valves.  MCAs indicate repairs are required approximately every 5 to 6 years.  Next scheduled repair will be required during EDSRA.  
· Addition of 85 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for testing of MK-41 launcher, stowage and handling system.  Testing of system is required during each CNO availability.  Cost estimate was derived from historical return costs.

2.3.3 SRA Group 3.  SRA group 3 is comprised of 2 SRAs (SRA 3-1, and SRA 3-2).  The OPNAVNOTE 4700 notional for the group is 6.5 kMD.  A total of 4.2 kMD associated with mid-life work is added to this SRA group.  There is insufficient historical data to draw from to establish firm conclusions from the DDG 51 Class, so requirements were drawn from statistical projections and similar availabilities on other platforms.  Enclosure (6) presents in detail SSLCM TFP notionals with associated costs.  The SSLCM notional summary is identified, rationalized, and validated below.  The SSLCM TFP notional is illustrated in Table 2-1.
Table 2-4 DDG 51 Class SRA Group 3 Notionals
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OPNAVNOTE 0.3 0.3 0.2 0.5 0.4 2.8 0.3 1.6 6.5
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1X 2X 3X 4X 5X 6X 7X 8X Totals

OPNAVNOTE 0.3 0.3 0.2 0.5 0.4 2.8 0.3 1.6 6.5

SRA-3-2 Historical Returns TBD TBD TBD TBD TBD TBD TBD TBD N/A

TFP LRMS 0.8 0.4 0.3 0.6 1.0 2.9 0.2 2.5 8.7

9.7

Numbers are rounded for display purposes and may not add or average to the indicated figures

TFP LRMS Notional with Aging Factor Applied

TFP LRMS Notional with Aging Factor Applied


2.3.3.1 SRA 3–1.  The baseline technical requirements for this SRA are 12.2 kMD.  Detailed technical requirements and associated man-day estimates are given in enclosure (6) and summarized in Table 2-4 above.  Major changes to the OPNAVNOTE 4700 planning figures are detailed by SWLIN as follows:

SWLIN Series 100, Hull Structure including Tanks and Voids

· Additional 128 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for preservation of JP-5 storage tanks as listed on the CCIMS schedule.  Cost estimate was derived from the CCIMS corporate planning.

· Additional 62 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for open, inspect, and touch-up of contaminated oily water tanks as listed on the CCIMS schedule.  Cost estimate was derived from CCIMS corporate planning.

· Additional 102 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for preservation of floodable voids as listed on the CCIMS schedule.  Cost estimate was derived from the CCIMS corporate planning.

SWLIN Series 200, Propulsion and Support Systems

· Addition of 28 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for repair/replacement of fuel oil valves and piping. Historical analysis has indicated 16 to 18 years into ship’s service life requires attention to fuel oil service distributive system primarily in main space bilge. Cost estimate was derived from historical return costs.
SWLIN Series 300, Electric Plant and Distribution Equipment

· Addition of 22 man-days above PR-11 planning figure (0 Man-days) for repair/replacement of ships service power cables. Historical analysis has indicated 16 to 18 years into ship’s service life requires attention to ships service power system. Cost estimate was derived from historical return costs.
· Removal of 94 man-days associated with replacement of SSGTG resilient mounts in order to align with the required replacement schedule.  Gas turbine generators require resilient mount replacement 14 years from the time of installation (scheduled replacement moved to SRA 2-2).  
SWLIN Series 400, Command and Control

· Addition of 115 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of whip antennas and replacement of cables.  Historical MCAs have indicated overhaul/replacement is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Addition of 80 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of SRBOC Launcher.  Historical MCAs have indicated overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.  
· Addition of 239 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of NULKA Launcher.  Historical MCAs have indicated overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.  
· Addition of 1,443 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for replacement of pedestal and disk portions of fire control antenna.  Historical MCAs have indicated replacement is required approximately every 20 years.  Cost estimate was derived from historical return costs.
· Addition of 413 man-days for repair of MK 82 Director.  Historical MCAs indicate that repair is required approximately every 20 years.  Last repair will be accomplished during SRA 5-2 if applicable.
SWLIN Series 500, Auxiliary Systems

· Addition of 96 man-days above PR-11 planning figure (0 Man-days) for cleaning and preservation of vent ducting as well as vent duct motor and fan repair.  Historical analysis has indicated vent system requires continuous maintenance due to the continual operation of the system.  Cost estimate was derived from historical return costs.

· Addition of 99 man-days above PR-11 planning figure (2 man-days) for slewing arm davit repair.  Historical analysis has indicated SLAD requires significant maintenance due to exposure to the environment.  Cost estimate was derived from historical return costs.

· Addition of 142 man-days above the OPNAVNOTE 4700 planning figures (65 man-days) for cleaning, inspection and replacement of sewage piping and valves.  Vetting through the technical community, especially subject matter experts has indicated this has become a hot spot due to funding constraints.  Inspection and cleaning of sewage system is required approximately every 2 to 3 years.  Sewage distributive systems start to show failure at approximately the 10 year point.  Progressive replacement strategy to maintain manageable material condition is required.  Cost estimate was derived from historical return costs as well as corporate planning estimate.
SWLIN Series 600, Outfittings, and Furnishings

· Addition of 750 man-days above PR-11 planning figure (0 Man-days) for corrosion repair and preservation. Amount of preservation required through the mid-life period requires spread between EDSRA, ESRA, SRA 3-1 and 3-2. 

· Addition of 641 man-days above OPNAVNOTE 4700 planning figure (59 man-days) to accommodate life cycle preservation to the main machinery space bilges.  This is a complex and neglected area for this ship class due to accessibility.  Continued deferral will most likely cause significant structural degradation and will impact service life.  This assessment is based on corporate planning knowledge.
SWLIN Series 700, Armament

· Removal of 302 man-days for CIWS MT 21/22 PEP overhaul.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years.  Next scheduled overhaul will be during DSRA-2.
· Addition of 666 man-days above the OPNAVNOTE 4700 planning figures (46 man-days) for MK-41 overhaul including top repair, and hatch and seal repair and preservation.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Removal of 470 man-days from the OPNAVNOTE 4700 planning figures (682 man-days) for repair of FWD and AFT MK-41 Deluge Valves.  Historical repair cost data supplied by RMC maintenance team indicates 212 man-days are required to repair both FWD and AFT Deluge valves.  MCA indicate repairs are required approximately every 5 to 6 years.  
· Addition of 95 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of the torpedo tube SVTT mount.  MCAs indicate overhaul is required approximately every 10 to 12 years.  Cost estimate was derived from historical return costs.

2.3.3.2 SRA 3–2.  The baseline technical requirements for this SRA are 8.7 kMD.  Detailed technical requirements and associated man-day estimates are given in enclosure (6) and summarized in Table 2-4 above.  Major changes to the OPNAVNOTE 4700 planning figures are detailed by SWLIN as follows:

SWLIN Series 100, Hull Structure including Tanks and Voids

· Additional 56 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for open, inspect, and touch-up of potable water tanks as listed on the CCIMS schedule.  Cost estimated was derived from the CCIMS corporate planning.

· Additional 84 man-days above the OPNAVNOTE 4700 planning figure (18 man-days) for preservation of waste tanks as listed on the CCIMS schedule.  Cost estimate was derived from the CCIMS corporate planning.
SWLIN Series 200, Propulsion and Support Systems

· Addition of 28 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for repair/replacement of fuel oil valves and piping. Historical analysis has indicated 16 to 18 years into ship’s service life requires attention to fuel oil service distributive system primarily in main space bilge. Cost estimate was derived from historical return costs.
SWLIN Series 300, Electric Plant and Distribution Equipment

· Addition of 22 man-days above PR-11 planning figure (0 Man-days) for repair/replacement of ships service power cables. Historical analysis has indicated 16 to 18 years into ship’s service life requires attention to ship’s service power system. Cost estimate was derived from historical return costs.
· Removal of 94 man-days associated with replacement of SSGTG resilient mounts in order to align with the required replacement schedule.  Gas turbine generators require resilient mount replacement 14 years from the time of installation (scheduled replacement moved to SRA 2-2).  
SWLIN Series 400, Command and Control

· No significant changes in this series.

SWLIN Series 500, Auxiliary Systems

· Addition of 96 man-days above PR-11 planning figure (0 Man-days) for cleaning and preservation of vent ducting as well as vent duct motor and fan repair.  Historical analysis has indicated vent system requires continuous maintenance due to the continual operation of the system.  Cost estimate was derived from historical return costs.

· Addition of 142 man-days above the OPNAVNOTE 4700 planning figures (65 man-days) for cleaning, inspection and replacement of sewage piping and valves.  Vetting through the technical community, especially subject matter experts has indicated this has become a hot spot due to funding constraints.  Inspection and cleaning of the sewage system is required approximately every 2 to 3 years.  Sewage distributive systems start to show failure at approximately the 10 year point.  Progressive replacement strategy to maintain manageable material condition is required.  Cost estimate was derived from historical return costs as well as corporate planning estimate.
SWLIN Series 600, Outfittings, and Furnishings

· Addition of 750 man-days above PR-11 planning figure (0 Man-days) for corrosion repair and preservation.  Amount of preservation required through the mid-life period requires spread between EDSRA, ESRA, SRA 3-1 and 3-2.

· Addition of 641 man-days above OPNAVNOTE 4700 planning figure (59 man-days) to accommodate life cycle preservation to the main machinery space bilges.  This is a complex and neglected area for this ship class due to accessibility.  Continued deferral will most likely cause significant structural degradation and will impact service life.  This assessment is based on corporate planning knowledge.
SWLIN Series 700, Armament

· Removal of 302 man-days for CIWS MT 21/22 PEP overhaul.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years.  Next scheduled overhaul will be during DSRA-2. 
· Removal of 682 man-days for repair of FWD and AFT MK-41 Deluge Valves.  MCAs indicate repairs are required approximately every 5 to 6 years.  Next scheduled repair will be required during DSRA2.  
· Addition of 85 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for testing of MK-41 launcher, stowage and handling system.  Testing of system is required during each CNO availability.  Cost estimate was derived from historical return costs.

2.3.4 SRA Group 4.  SRA group 4 is comprised of 3 SRAs (SRA 4-1, SRA 4-2, and SRA 4-3).  The OPNAVNOTE 4700 notional for the group is 6.5 kMD.  There is insufficient historical data to draw from to establish firm conclusions from the DDG 51 Class, so requirements were drawn from statistical projections and similar availabilities on other platforms.  Enclosure (6) presents in detail SSLCM TFP notionals with associated costs.  The SSLCM notional summary is identified, rationalized, and validated below.  The SSLCM TFP notional is illustrated in Table 2-1.
Table 2-5 DDG 51 Class SRA Group 4 Notionals
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OPNAVNOTE 0.3 0.3 0.2 0.5 0.4 2.8 0.3 1.6 6.5
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2.3.4.1 SRA 4–1.  The baseline technical requirements for this SRA are 6.7 kMD.  Detailed technical requirements and associated man-day estimates are given in enclosure (6) and summarized in Table 2-5 above.  Major changes to the OPNAVNOTE 4700 planning figures are detailed by SWLIN as follows:

SWLIN Series 100, Hull Structure including Tanks and Voids

· Additional 62 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for open, inspect, and touch-up of contaminated oily water tanks as listed on the CCIMS schedule.  Cost estimate was derived from the CCIMS corporate planning.

SWLIN Series 200, Propulsion and Support Systems

· No significant changes in this series.

SWLIN Series 300, Electric Plant and Distribution Equipment

· Removal of 94 man-days for replacement of SSGTG resilient mounts.  Resilient mounts are required to be replaced every 14 years.  Last required replacement in life of the class is DSRA-2.
SWLIN Series 400, Command and Control

· No significant changes in this series.

SWLIN Series 500, Auxiliary Systems

· No significant changes in this series.

SWLIN Series 600, Outfittings, and Furnishings

· No significant changes in this series.

SWLIN Series 700, Armament

· Removal of 302 man-days for CIWS MT 21/22 PEP overhaul.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years.  Next scheduled overhaul will be during SRA 4-3.  

· Addition of 85 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for testing of MK-41 launcher, stowage and handling system.  Testing of system is required during each CNO availability.  Cost estimate was derived from historical return costs.

· Removal of 682 man-days for repair of FWD and AFT MK-41 Deluge Valves.  MCAs indicate repairs are required approximately every 5 to 6 years.  Next scheduled overhaul will be during SRA 4-2. 
2.3.4.2 SRA 4–2.  The baseline technical requirements for this SRA are 7.8 kMD.  Detailed technical requirements and associated man-day estimates are given in enclosure (6) and summarized in Table 2-5 above.  Major changes to the OPNAVNOTE 4700 planning figures are detailed by SWLIN as follows:

SWLIN Series 100, Hull Structure including Tanks and Voids

· No significant changes in this series.

SWLIN Series 200, Propulsion and Support Systems

· No significant changes in this series.

SWLIN Series 300, Electric Plant and Distribution Equipment

· Removal of 94 man-days for replacement of SSGTG resilient mounts.  Resilient mounts are required to be replaced every 14 years.  Last required replacement in life of the class is DSRA-2.
SWLIN Series 400, Command and Control

· Addition of 115 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of whip antennas and replacement of cables.  Historical MCAs have indicated overhaul/replacement is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Addition of 80 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of SRBOC Launcher.  Historical MCAs have indicated overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.  
· Addition of 239 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of NULKA Launcher.  Historical MCAs have indicated overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.  
SWLIN Series 500, Auxiliary Systems

· No significant changes in this series.

SWLIN Series 600, Outfittings, and Furnishings

· No significant changes in this series.

SWLIN Series 700, Armament

· Removal of 302 man-days for CIWS MT 21/22 PEP overhaul.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years.  Next scheduled overhaul will be during SRA 4-3.
· Addition of 666 man-days above the OPNAVNOTE 4700 planning figures (46 man-days) for MK-41 overhaul including top repair, and hatch and seal repair and preservation.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Removal of 470 man-days from the OPNAVNOTE 4700 planning figures (682 man-days) for repair of FWD and AFT MK-41 Deluge Valves.  Historical repair cost data supplied by RMC maintenance team indicates 212 man-days are required to repair both FWD and AFT Deluge valves.  MCAs indicate repairs are required approximately every 5 to 6 years.  
2.3.4.3 SRA 4–3.  The baseline technical requirements for this SRA are 8.6 kMD.  Detailed technical requirements and associated man-day estimates are given in enclosure (6) and summarized in Table 2-5 above.  Major changes to the OPNAVNOTE 4700 planning figures are detailed by SWLIN as follows:

SWLIN Series 100, Hull Structure including Tanks and Voids

· Additional 56 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for open, inspect, and touch-up of potable water tanks as listed on the CCIMS schedule.  Cost estimated was derived from the CCIMS corporate planning.

· Additional 62 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for open, inspect, and touch-up of contaminated oily water tanks as listed on CCIMS schedule.  Cost estimate was derived from the CCIMS corporate planning.

SWLIN Series 200, Propulsion and Support Systems

· No significant changes in this series.

SWLIN Series 300, Electric Plant and Distribution Equipment

· Removal of 94 man-days for replacement of SSGTG resilient mounts.  Resilient mounts are required to be replaced every 14 years.  Last required replacement in life of the class is DSRA-2.
SWLIN Series 400, Command and Control

· Addition of 96 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for communication suite groom.  Historical MCAs have indicated groom is required approximately every 4 to 5 years.  Cost estimate was derived from historical return costs.

· Addition of 346 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for overhaul of CDF antenna.  Historical MCAs have indicated overhaul is required approximately every 4 to 5 years.  Cost estimate was derived from historical return costs.  
SWLIN Series 500, Auxiliary Systems

· No significant changes in this series.

SWLIN Series 600, Outfittings, and Furnishings

· No significant changes in this series.

SWLIN Series 700, Armament

· Addition of 854 man-days above the OPNAVNOTE 4700 planning figures (302 man-days) for CIWS MT 21/22 PEP overhaul.  Previously NAVSEA funded 250K for overhaul.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years.  Removal of 302 man-days for CIWS MT 21/22 PEP overhaul.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years. 

· Addition of 85 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for testing of MK-41 launcher, stowage and handling system.  Testing of system is required during each CNO availability.  Cost estimate was derived from historical return costs.  
· Removal of 682 man-days for repair of FWD and AFT MK-41 Deluge Valves.  MCAs indicate repairs are required approximately every 5 to 6 years.  Next scheduled overhaul will be during DSRA-3.
· Addition of 235 man-days above the OPNAVNOTE 4700 planning figure (5 man-days) for overhaul of Harpoon Launchers.  MCAs indicate overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Addition of 95 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for overhaul of torpedo tube SVTT mount.  MCAs indicate overhaul is required approximately every 10 to 12 years.  Cost estimate was derived from historical return costs.

2.3.5 SRA Group 5.  SRA 5 group is comprised of 2 SRAs (SRA 5-1 and SRA 5-2).  The OPNAVNOTE 4700 notional for the group is 6.5 kMD.  There is insufficient historical data to draw from to establish firm conclusions from the DDG 51 Class, so requirements were drawn from statistical projections and similar availabilities on other platforms.  The revised SSLCM TFP notional is built utilizing Corporate Planning Estimates and historical cost data associated with applicable baseline work, fleet alterations, CBM, projected growth and new work as well as the CCIMS schedule addressed earlier.  Enclosure (6) presents in detail SSLCM TFP notional with associated costs.  The SSLCM notional summary is identified, rationalized, and validated below.  The SSLCM TFP notional is illustrated in Table 2-1.  Determination of applicability and size of notional will be analyzed based on service life of class and end-of-service disposition, i.e., FMS, Inactive Fleet.  SRA 5-1 SSLCM TFP notional is 6,618 man-days and has no major equipment overhaul or repair.  SRA 5-2 SSLCM TFP notional is 11,107 man-days and has 2,291 man-days of command and surveillance equipment replacement/overhaul and 1,759 man-days of armament grooms that could be removed from SRA dependent on disposition.
Table 2-6 DDG 51 Class SRA Group 5 Notionals
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2.3.5.1 SRA 5–1.  The baseline technical requirements for this SRA are 6.6 kMD.  Detailed technical requirements and associated man-day estimates are given in enclosure (6) and summarized in Table 2-6 above.  Major changes to the OPNAVNOTE 4700 planning figures are detailed by SWLIN as follows:

SWLIN Series 100, Hull Structure including Tanks and Voids

· No significant changes in this series.

SWLIN Series 200, Propulsion and Support Systems

· No significant changes in this series.

SWLIN Series 300, Electric Plant and Distribution Equipment

· Removal of 94 man-days for replacement of SSGTG resilient mounts.  Resilient mounts are required to be replaced every 14 years.  Last required replacement in life of the class is DSRA-2.
SWLIN Series 400, Command and Control

· No significant changes in this series.

SWLIN Series 500, Auxiliary Systems

· No significant changes in this series.

SWLIN Series 600, Outfittings, and Furnishings

· No significant changes in this series.

SWLIN Series 700, Armament

· Removal of 302 man-days for CIWS MT 21/22 PEP overhaul.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years.  Next scheduled overhaul will be during SRA 5-2.

· Addition of 85 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for testing of MK-41 launcher, stowage and handling system.  Testing of system is required during each CNO availability.  Cost estimate was derived from historical return costs.

· Removal of 682 man-days for repair of FWD and AFT MK-41 Deluge Valves.  MCAs indicate repairs are required approximately every 5 to 6 years.  Next scheduled overhaul will be during SRA 5-2. 

2.3.5.2 SRA 5–2.  The baseline technical requirements for this SRA are 11.1 kMD. Detailed technical requirements and associated man-day estimates are given in enclosure (6) and summarized in Table 2-6 above.  Major changes to the OPNAVNOTE 4700 planning figures are detailed by SWLIN as follows:

SWLIN Series 100, Hull Structure including Tanks and Voids

· Additional 56 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for open, inspect, and touch-up of potable water tanks as listed on the CCIMS schedule.  Cost estimated was derived from the CCIMS corporate planning.

SWLIN Series 200, Propulsion and Support Systems

· No significant changes in this series.

SWLIN Series 300, Electric Plant and Distribution Equipment

· Removal of 94 man-days for replacement of SSGTG resilient mounts.  Resilient mounts are required to be replaced every 14 years. Last required replacement in life of the class is DSRA-2.
SWLIN Series 400, Command and Control

· Addition of 115 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of whip antennas and replacement of cables.  Historical MCAs have indicated overhaul/replacement is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Addition of 96 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for communication suite groom.  Historical MCAs have indicated groom is required approximately every 4 to 5 years.  Cost estimate was derived from historical return costs.

· Addition of 80 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of SRBOC Launcher.  Historical MCAs have indicated overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.  

· Addition of 239 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of NULKA Launcher.  Historical MCAs have indicated overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.  

· Addition of 346 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for overhaul of CDF Antenna.  Cost estimate was derived from historical return costs.  MCAs have indicated overhaul is required approximately every 4 to 5 years.  

· Addition of 1,443 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for replacement of pedestal and disk portions of fire control antenna.  Historical MCAs have indicated replacement is required approximately every 20 years.  Cost estimate was derived from historical return costs.  

SWLIN Series 500, Auxiliary Systems

· No significant changes in this series.

SWLIN Series 600, Outfittings, and Furnishings

· No significant changes in this series.

SWLIN Series 700, Armament

· Addition of 854 man-days above the OPNAVNOTE 4700 planning figures (302 man-days) for CIWS MT 21/22 PEP overhaul.  Previously NAVSEA funded 250K for overhaul.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years. 

· Addition of 666 man-days above the OPNAVNOTE 4700 planning figures (46 man-days) for MK-41 overhaul including top repair, and hatch and seal repair and preservation.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Removal of 470 man-days from the OPNAVNOTE 4700 planning figures (682 man-days) for repair of FWD and AFT MK-41 Deluge Valves.  Historical repair cost data supplied by RMC maintenance team indicates 212 man-days are required to repair both FWD and AFT Deluge valves.  MCAs indicate repairs are required approximately every 5 to 6 years.
· Addition of 235 man-days above the OPNAVNOTE 4700 planning figure (5 man-days) for overhaul of Harpoon Launchers.  MCAs indicate overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

2.3.6 SWLIN Series 100–700, SRA Data Review.  Historical completion data from 76 SRAs was analyzed and illustrated in Figure 2-6.  Notional man-day increases were derived from historical data, unfunded technical requirements, and condition based/corrective maintenance which will be addressed in greater detail in the following paragraphs.  Historically, CNO availability technical requirements have been planned based upon the budget.  The SSLCM TFP planning is based upon the technical requirements and budget controls. See Figures 2-7 through 2-13 for SWLIN specific details.
Figure 2-6 DDG 51 Class SRA Historical Man-days by Fiscal Year 100-700 Series SWLIN
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2.3.6.1 SWLIN Series 100, Hull Structure including Tanks and Voids.  The majority of baseline work in this series is associated with inspection, repair, and preservation of built-in tanks and hull structure.  Results from structure and corrosion summits have recommended addition of a corrosion assessment every 36 months for 12 compartments containing critical corrosion areas to NSTM 100 for the DDG 51 Class.  Over time, mandatory changes in technical requirements for baseline work (e.g. changes in the CCIMS schedule for inspection and repair) have contributed to an upward trend in expended man-days (see figure 2-7).  The transition from legacy paint systems (10 years) to edge retentive high-solids paint systems (20 years) for preservation is expected to mitigate corrosion issues.  However, the application of high solids requires an increase in quality assurance (QA) oversight of surface preparation and coating applications.  The increased QA is required to obtain the optimum life expectancy of the edge retentive high-solids paint system.  The changes to the CCIMS schedule and the increased QA oversight are essential to maintaining structural integrity of the class.  For built-in tanks, the actual scope of repairs is based on material condition inspection results.  Corporate Planning Estimates for baseline work incorporate anticipated repairs such as additional man-days for condition based/corrective maintenance, deferred requirements, increased structural inspections, repairs, and preservation work necessitate an increase in the notional for this SWLIN series.
Figure 2-7 DDG 51 Class SRA Historical Man-days by Fiscal Year 100 Series SWLIN
[image: image17.emf]DDG51 Class SRA Historical Man-days by Fiscal Year

100 Series SWLIN

Avail ID (Fiscal Year

-

Hull)

Man-days

Total Man-days

Trend of Total Man-days


2.3.6.2 SWLIN Series 200, Propulsion and Support Systems.  The majority of baseline work in this series is associated with inspection, repair, and preservation of the GTM intakes and uptakes.  Historically, these systems have been primarily condition based repairs with minimum requirements performed due to high cost of interference removal and accessibility.  A more rigorous inspection and repair strategy should be employed to ensure these systems optimal material condition is maintained in parallel with other life cycle dependent systems.  
Historically funding constraints have led to more repair actions being deferred, adding to increasing backlog.  Figure 2-8 shows a historical reduction in man-days expended versus a reduction in work requirements over time.  The TFP notional has modest increases over the OPNAVNOTE 4700 notional throughout the life cycle but no large single item increases to maintain system optimum material condition.  Large differences from the notional will be captured on individual hull Ship Sheets.  
Corporate Planning Estimates for fleet alterations, condition based/corrective maintenance, deferred and accelerated requirements are anticipated and deemed necessary for this major ship system series and illustrated in Figure 2-8 below.  For these reasons an increase in the notional is necessary in this SWLIN series.
Figure 2-8 DDG 51 Class SRA Historical Man-days by Fiscal Year 200 Series SWLIN
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2.3.6.3 SWLIN Series 300, Electric Plant and Distribution Equipment.  The majority of baseline work in this series is associated with the SSGTG with the exception of SRA 2-2 which requires a time-directed replacement of SSGTG resilient mounts.  As with the GTMs, repairs to the SSGTG intakes and uptakes have been deferred due to recent funding shortfalls.  Examples of unplanned work resulting from condition based inspections, tests and monitoring include: repairs and preservation to SSGTG intakes and uptakes, repairs to throttle valves, and repairs SSGTG journal and thrust bearings.  Figure 2-9 below illustrates the need for an increase in the notional for this SWLIN series.
Figure 2-9 DDG 51 Class SRA Historical Man-days by Fiscal Year 300 Series SWLIN
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2.3.6.4 SWLIN Series 400, Command and Control.  The majority of baseline work in this series is associated with communication antennas, SPY Array, and various other combat system repairs and associated corrosion prevention to structural support.  Figure 2-10 illustrates the increasing trend in man-day values over time deemed necessary to maintain satisfactory material condition.  For older ships, an increase in man-days will be required utilizing Ship Sheets to accurately maintain satisfactory material condition levels.  The variance in man-days from SRA to SRA can be primarily attributed to the high costs associated with system and equipment grooms, overhaul, replacement of launchers, Array, and communication antennas.  Corporate Planning Estimates for fleet alterations, condition based and time-directed/corrective maintenance and deferred requirements are anticipated, and an increase in notional man-days is deemed necessary for this major ship system series.
Figure 2-10 DDG 51 Class SRA Historical Man-days by Fiscal Year 400 Series SWLIN
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2.3.6.5 SWLIN Series 500, Auxiliary Systems.  The majority of baseline work in this series is associated with ventilation, sewage, firemain, and flushing systems.  Historically, these distributive systems have been primarily condition based repairs and have not been systematically replaced due to funding constraints.  A more rigorous inspection and repair strategy should be employed to ensure system’s optimal material condition is maintained in parallel with other life cycle dependent systems.  Corporate planning estimates for fleet alterations, condition based/corrective maintenance, deferred and accelerated requirements are anticipated and deemed necessary for this major ship system series and are illustrated in Figure 2-11 below.  For these reasons an increase in the notional is necessitated during the mid-life availabilities. 
Figure 2-11 DDG 51 Class SRA Historical Man-days by Fiscal Year 500 Series SWLIN
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2.3.6.6 SWLIN Series 600, Outfittings, and Furnishings.  The majority of baseline work in this series is associated with exterior and interior preservation, laundry, and berth/mess repair and modernization.  Corrosion surveys performed on the DDG 51 Class at approximately 15 years into their service life have shown an average bow-wave of 5.8 kMD required for corrosion control.  Historically funding constraints have led to more repair actions being deferred adding, to significant repairs later on.  Figure 2-12 illustrates the increasing trend in man-day values over time deemed necessary to maintain satisfactory material condition.  For older ships, an increase in man-days will be required utilizing Ship Sheets to accurately maintain satisfactory material condition levels.  Most of the increases are required during the mid-life period.  
Figure 2-12 DDG 51 Class SRA Historical Man-days by Fiscal Year 600 Series SWLIN
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2.3.6.7 SWLIN Series 700, Armament.  The 700 series has the largest changes in the notional when compared to the OPNAVNOTE 4700 notional. The majority of baseline work in this series is associated with the MK41 Vertical Launch System (VLS) and harpoon launchers.  Figure 2-13 illustrates the increasing trend in man-day values over time deemed necessary to maintain satisfactory material condition.  For older ships, an increase in man-days will be required utilizing Ship Sheets to accurately maintain satisfactory material condition levels.  The variance in expected man-days from SRA to SRA is primarily attributed to the MK41 VLS and Harpoon launchers time directed overhaul periodicity.  For these reasons an increase in the notional is necessitated in this SWLIN series. 
Figure 2-13 DDG 51 Class SRA Historical Man-days by Fiscal Year 700 Series SWLIN
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2.4 Docking Selected Restricted Availability (DSRA).  Currently a notional 9 week, labor-intensive industrial period assigned to ships in progressive or engineered operating cycle maintenance programs for the accomplishment of maintenance and selected modernization, expanded to include dry-docking. CNSF has recommended a change in DSRA duration from 9 weeks to 15 weeks. The duration extension would provide allowance for more maintenance with the larger notional docking availability sizes in the TFP. DSRAs will be presented and discussed in detail by age within the ship’s life cycle.  Each line item is a technical requirement that is categorized by SWLIN and each requirement has a notional man-day estimate to complete the work item.  Enclosure (7) presents in detail TFP notionals with their respective associated costs in man-days.  These requirements in enclosure (7) should be construed as a stand-alone list of all higher level technical requirements with their required periodicity and respective notional cost given for the entire life cycle of the DDG 51 Class.  

A DSRA consists of maintenance tasks (technical requirements), TYCOM alterations and Program alterations. 

· TYCOM alterations have a historical average of 9.3% percent of the DSRA.  

· Program alterations have a historical average of 28.1 %. 

DSRA 2 has the largest notional manpower loading at 39.5 kMD.  Adding 28% for programmed alterations increases the man-days to 50,560.  This TFP uses a burn rate of 11kMD per month.  Typically, there is a progressive increase of manpower loading during the first half of an availability.  There is also a progressive decrease of manpower loading leading up to PCD including the required ISIC LOA.  The CNSF duration increase request of 15 weeks will not be sufficient unless additional availability management measures are invoked such as premium time and/or multiple shift work is scheduled.
Approximately 50% of OPNAVNOTE 4700 notional SWLINs for each DSRA were changed in varying amounts to align with life cycle requirements.  SSLCM conducted an in-depth statistical data analysis on 7,120 JSN records for 14 DSRAs executed from FY 2002 through FY 2007.  The analysis included actual man-days expended, high-cost drivers, and also identified trends similar to the CPA aging effect.  Requirements have been extrapolated from the CCIMS schedule as well as ICMP tasks.  A 1,005 man-day aging factor adjustment (similar to the SRAs) was applied to notional for DSRA-3.

Table 2-7 shows the analysis results by DSRA and their corresponding OPNAVNOTE 4700 notional, historical returns and SSLCM TFP notional man-day values.  SSLCM notionals for each DSRA are different because they reflect the exact time based technical requirements in accordance with the frequency of occurrence for that item.  

Note: 800 SWLIN series, support services, are directly related to availability location, duration and man-day determination.  Man-days differ by region due to repair facility location depending on if the avail is performed in a public facility or in a private facility.  Services are predominately driven by availability duration with the exception of cleaning and pumping (tanks and bilges), crane, rigging and temporary refrigeration services which are more ship-specific.  
Table 2-7 DDG 51 Class DSRA Notionals by SWLIN
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100 OPNAVNOTE 2.3 2.3 2.3

100 SSLCM TFP LRMS 3.8 4.4 3.0

200 OPNAVNOTE 5.7 5.7 5.7

200 SSLCM TFP LRMS 7.0 7.3 7.0

300 OPNAVNOTE 0.2 0.2 0.2

300 SSLCM TFP LRMS 0.3 0.8 0.3

400 OPNAVNOTE 7.8 7.8 7.8

400 SSLCM TFP LRMS 9.1 10.2 9.0

500 OPNAVNOTE 2.0 2.0 2.0

500 SSLCM TFP LRMS 3.5 3.6 3.5

600 OPNAVNOTE 4.2 4.2 4.2

600 SSLCM TFP LRMS 4.2 4.5 4.2

700 OPNAVNOTE 0.2 0.2 0.2

700 SSLCM TFP LRMS 1.3 2.8 1.6

800 OPNAVNOTE 8.5 8.5 8.5

800 SSLCM TFP LRMS 5.9 6.0 5.9

SSLCM TFP LRMS Totals 35.2 39.6 34.5

Aging Adjustment 0.0 0.0 1.0

TFP Aging Adjusted Notional 35.2 39.6 35.5

Numbers are rounded for display purposes and may not add or average 

to the indicated figures


2.4.1 DSRA Group.  The DSRA group is comprised of 3 DSRAs (DSRA 1, DSRA 2, and DSRA 3).  DSRA 2 will be conducted in the mid-life reset period and will be addressed in section 2.5.3.  The revised SSLCM TFP notional for this group is comprised of Corporate Planning Estimates and historical cost data associated with applicable baseline work, fleet alterations, CBM, projected growth and new work as well as the CCIMS schedule addressed earlier.  The SSLCM TFP notional is identified, rationalized, and validated below.  The SSLCM TFP DSRA notionals are illustrated in Table 2-7.  Detailed technical requirements and associated man-day estimates are given in enclosure (7) and are summarized in Table 2-8.
Table 2-8 DDG 51 Class DSRA Group Notionals
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2.4.1.1 DSRA-1.  The baseline technical requirements for this DSRA are 35.2 kMD.  Detailed technical requirements and associated man-day estimates are given in enclosure (7) and are summarized in Table 2-8.  Major changes to the OPNAVNOTE 4700 planning figures by SWLIN are detailed as follows:

SWLIN Series 100, Hull Structure including Tanks and Voids

· Additional 194 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for inspection and repair of underwater hull.  Analysis has indicated repair to underwater hull will be required each docking availability.  Cost estimate was derived from historical return costs.

· Removal of 136 man-days for thin hull inspection. Corporate planning estimate is 10 man-days for inspection since an additional 194 man-days were added for inspection and repair of underwater hull.
· Additional 1,183 man-days above the OPNAVNOTE 4700 planning figure (137 man-days) for preservation of compensating fuel tanks including expansion tanks as listed on the CCIMS schedule.  Cost estimate was derived from the CCIMS corporate planning.

· Removal of 209 man-days from OPNAVNOTE 4700 planning figure (370 man-days) for preservation of potable water tanks.  Cost estimate of 161 man-days was derived from the CCIMS corporate planning.  
· Additional 113 man-days above the OPNAVNOTE 4700 planning figure (3 man-days) for preservation of floodable voids as listed on CCIMS schedule.  Cost estimate was derived from the CCIMS corporate planning.

SWLIN Series 200, Propulsion and Support Systems
· Additional 326 man-days above the OPNAVNOTE 4700 planning figure (557 man-days) for removal and reinstallation of shaft fiberglass reinforced plastic wrapping.  Replacement of shaft wrapping is required during each dry-docking due to 9 year docking cycle.  Cost estimate was derived from historical return costs.

· Removal of 486 man-days for inspection and repair to Controllable Pitch Propeller (CPP) hubs.  CPP hubs are a turn-in item replaced with rebuilt hubs during scheduled dry-docking availability.

· Additional 2,066 man-days above the OPNAVNOTE 4700 planning figure (366 man-days) for removal and reinstallation of rebuilt CPP hubs and oil distribution (OD) boxes.  Replacement of CPP hubs and OD boxes are required during each dry-docking due to 9 year docking cycle.  Cost estimate was derived from historical return costs.

· Removal of 563 man-days for repair/replacement of combustion uptake louvers.  Historical data indicates louvers are repaired only and typically preservation is the only requirement.

· Additional 176 man-days above the OPNAVNOTE 4700 planning figure (46 man-days) for main engine uptake inner duct cleaning and repair.  Vetting through the technical community subject matter experts has indicated this has become a hot spot due to funding constraints.  Cost estimate was derived from historical return costs.

SWLIN Series 300, Electric Plant and Distribution Equipment

· Additional 74 man-days above the OPNAVNOTE 4700 planning figure (11 man-days) for SSGTG uptake preservation.  Vetting through the technical community, subject matter experts has indicated this has become a hot spot due to funding constraints.  Cost estimate was derived from historical return costs.

SWLIN Series 400, Command and Control
· Addition of 414 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for scaffolding of mast in support of antenna repairs and preservation.  Analysis of historical data indicates mast will require scaffolding during all dry-docking availabilities.  Cost estimate was derived from historical return costs.

· Addition of 288 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of OE 120 Antenna.  Historical MCAs have indicated overhaul/replacement is required approximately every 10 years.  Cost estimate was derived from historical return costs.

· Addition of 710 man-days above the OPNAVNOTE 4700 planning figures (491 man-days) for resurfacing of SPY Array flange.  Historical MCAs have indicated resurfacing is required approximately every 10 years.  Cost estimate was derived from historical return costs.

· Addition of 239 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of NULKA Launcher.  Historical MCAs have indicated overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Addition of 108 man-days above the OPNAVNOTE 4700 planning figures (45 man-days) for overhaul of SLQ-32.  Historical MCAs have indicated overhaul is required approximately every 10 years.  Cost estimate was derived from historical return costs.

· Addition of 80 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of SRBOC Launcher.  Historical MCAs have indicated overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Removal of 413 man-days for repair of MK 82 Director.  Historical MCAs indicate that overhaul/replacement is required approximately every 20 years.  First scheduled repair is during SRA-3-1. 
SWLIN Series 500, Auxiliary Systems

· Addition of 504 man-days above the OPNAVNOTE 4700 planning figures (95 man-days) for replacement of firemain and flushing system piping and valves.  Vetting through the technical community, especially subject matter experts has indicated this has become a hot spot due to funding constraints.  Sea water distributive systems start to show failure at approximately the 10 year point.  Progressive replacement strategy to maintain manageable material condition is required.  Cost estimate was derived from historical return costs as well as corporate planning estimate.

· Addition of 240 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for replacement of CMWD piping.  Vetting through the technical community, especially subject matter experts has indicated this has become a hot spot due to funding constraints.  Sea water distributive systems start to show failure at approximately the 10 year point.  Progressive replacement strategy to maintain manageable material condition is required.  Cost estimate was derived from historical return costs as well as corporate planning estimate.

· Addition of 211 man-days above the OPNAVNOTE 4700 planning figures (17 man-days) for cleaning, inspection and replacement of sewage piping.  Vetting through the technical community especially, subject matter experts has indicated this has become a hot spot due to funding constraints.  Inspection and cleaning of sewage system is required approximately every 2 to 3 years.  Sewage distributive systems start to show failure at approximately the 10 year point.  Progressive replacement strategy to maintain manageable material condition is required.  Cost estimate was derived from historical return costs as well as corporate planning estimate.  
· Addition of 120 man-days above OPNAVNOTE 4700 planning figure (30 man-days) for slewing arm davit repair.  Historical analysis has indicated SLAD requires significant maintenance due to exposure to the environment.  Cost estimate was derived from historical return costs.
SWLIN Series 600, Outfittings, and Furnishings

· Addition of 116 man-days above the OPNAVNOTE 4700 planning figures (38 man-days) for interior preservation.  Vetting through the technical community, especially subject matter experts has indicated this has become a hot spot due to funding constraints.  Surface preparation and preservation to critical interior surfaces requires a progressive strategy to maintain manageable material condition.  Cost estimate was derived from historical return costs as well as corporate planning estimate.

· Addition of 274 man-days above the OPNAVNOTE 4700 planning figures (82 man-days) for exterior preservation.  Vetting through the technical community, especially subject matter experts has indicated this has become a hot spot due to funding constraints.  Surface preparation and preservation to critical exterior surfaces requires a progressive strategy to maintain manageable material condition.  Cost estimate was derived from historical return costs as well as corporate planning estimate.

· Addition of 312 man-days above the OPNAVNOTE 4700 planning figures (51 man-days) for replacement of non-skid.  Historical analysis and recent vetting with maintenance community has indicated replacement of flight deck and high traffic platform areas is required approximately every 3 years.  Cost estimate was derived from historical return costs.

SWLIN Series 700, Armament
· Removal of 682 man-days for repair of FWD and AFT MK-41 Deluge Valves.  MCAs indicate repairs are required approximately every 5 to 6 years. Next scheduled repair will be accomplished during SRA 2-2.  
· Addition of 470 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for MK-41 launcher exterior repair and test.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

2.4.1.2 DSRA-2.  Requirements are documented in the Mid-life section 2.5.3.

2.4.1.3 DSRA-3.  The baseline technical requirements for this DSRA are 34.5 kMD.  There is insufficient historical data to draw from to establish firm conclusions from the DDG 51 Class so requirements were drawn from statistical projections and similar availabilities on other platforms.  The revised SSLCM TFP notional with the aging model applied for this group is 35.5 kMD.  Detailed technical requirements and associated man-day estimates are given in enclosure (7) and summarized in Table 2-8.  Major changes to the OPNAVNOTE 4700 planning figures by SWLIN are detailed as follows:

SWLIN Series 100, Hull Structure including Tanks and Voids

· Additional 194 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for inspection and repair of Underwater Hull.  Analysis has indicated repair to underwater hull will be required each docking availability.  Cost estimate was derived from historical return costs.

· Removal of 136 man-days for thin hull inspection.  Corporate planning estimate is 10 man-days for inspection since an additional 194 man-days were added for inspection and repair of underwater hull.
· Removal of 111 man-days for preservation of compensating fuel expansion tanks.  Not required during DSRA-3 per the CCIMS schedule. 

· Removal of 358 man-days for preservation of potable water tanks.  Not required during DSRA-3 per the CCIMS schedule.

SWLIN Series 200, Propulsion and Support Systems

· Additional 326 man-days above the OPNAVNOTE 4700 planning figure (557 man-days) for removal and reinstallation of shaft fiberglass reinforced plastic wrapping.  Replacement of shaft wrapping is required during each dry-docking due to 9 year docking cycle.  Cost estimate was derived from historical return costs.

· Removal of 486 man-days for inspection and repair to CPP Hubs.  CPP Hubs are a turn-in item replaced with rebuilt hubs during scheduled dry-docking availability.

· Additional 2,066 man-days above the OPNAVNOTE 4700 planning figure (366 man-days) for removal and reinstallation of rebuilt CPP Hubs and OD boxes.  Replacement of CPP hubs and OD boxes are required during each dry-docking due to 9 year docking cycle.  Cost estimate was derived from historical return costs.

· Removal of 563 man-days for repair/replacement of combustion uptake louvers.  Historical data indicates louvers are repaired only and typically preservation is the only requirement.

· Additional 176 man-days above the OPNAVNOTE 4700 planning figure (46 man-days) for main engine uptake inner duct cleaning and repair.  Vetting through the technical community, especially subject matter experts has indicated this has become a hot spot due to funding constraints.  Cost estimate was derived from historical return costs.

SWLIN Series 300, Electric Plant and Distribution Equipment

· Additional 74 man-days above the OPNAVNOTE 4700 planning figure (11 man-days) for SSGTG uptake preservation.  Vetting through the technical community, especially subject matter experts has indicated this has become a hot spot due to funding constraints.  Cost estimate was derived from historical return costs.

SWLIN Series 400, Command and Control

· Addition of 414 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for scaffolding of mast in support of Antenna repairs and preservation.  Historical analysis indicated mast will require scaffolding during all dry-docking availabilities.  Cost estimate was derived from historical return costs.

· Addition of 288 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of OE 120 Antenna.  Historical MCAs have indicated overhaul/replacement is required approximately every 10 years.  Cost estimate was derived from historical return costs.

· Addition of 710 man-days above the OPNAVNOTE 4700 planning figures (491 man-days) for resurfacing of SPY Array flange.  Historical MCAs have indicated resurfacing is required approximately every 10 years.  Cost estimate was derived from historical return costs.

· Addition of 239 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of NULKA Launcher.  Historical MCAs have indicated overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.
· Addition of 108 man-days above the OPNAVNOTE 4700 planning figures (45 man-days) for overhaul of SLQ-32.  Historical MCAs have indicated overhaul is required approximately every 10 years.  Cost estimate was derived from historical return costs.

· Addition of 80 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of SRBOC Launcher.  Historical MCAs have indicated overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Removal of 413 man-days for repair of MK 82 Director.  Historical MCAs indicate that repair is required approximately every 20 years.  First repair was accomplished during SRA-3-1.  Last repair will be accomplished during SRA 5-2 if applicable.
SWLIN Series 500, Auxiliary Systems

· Addition of 504 man-days above the OPNAVNOTE 4700 planning figures (95 man-days) for replacement of firemain and flushing system piping and valves.  Vetting through the technical community, especially subject matter experts has indicated this has become a hot spot due to funding constraints.  Sea water distributive systems start to show failure at approximately the 10 year point.  Progressive replacement strategy to maintain manageable material condition is required.  Cost estimate was derived from historical return costs as well as corporate planning estimate.

· Addition of 240 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for replacement of CMWD piping.  Vetting through the technical community, especially subject matter experts has indicated this has become a hot spot due to funding constraints.  Sea water distributive systems start to show failure at approximately the 10 year point.  Progressive replacement strategy to maintain manageable material condition is required.  Cost estimate was derived from historical return costs as well as corporate planning estimate.

· Addition of 211 man-days above the OPNAVNOTE 4700 planning figures (17 man-days) for cleaning, inspection and replacement of sewage piping.  Vetting through the technical community, especially subject matter experts has indicated this has become a hot spot due to funding constraints.  Inspection and cleaning of sewage system is required approximately every 2 or 3 years.  Sewage distributive systems start to show failure at approximately the 10 year point.  Progressive replacement strategy to maintain manageable material condition is required.  Cost estimate was derived from historical return costs as well as corporate planning estimate.  
· Addition of 120 man-days above OPNAVNOTE 4700 planning figure (30 man-days) for slewing arm davit repair.  Historical analysis has indicated SLAD requires significant maintenance due to exposure to the environment.  Cost estimate was derived from historical return costs.
SWLIN Series 600, Outfittings, and Furnishings

· Addition of 116 man-days above the OPNAVNOTE 4700 planning figures (38 man-days) for interior preservation.  Vetting through the technical community, especially subject matter experts has indicated this has become a hot spot due to funding constraints.  Surface preparation and preservation to critical interior surfaces requires a progressive strategy to maintain manageable material condition.  Cost estimate was derived from historical return costs as well as corporate planning estimate.

· Addition of 274 man-days above the OPNAVNOTE 4700 planning figures (82 man-days) for exterior preservation.  Vetting through the technical community, especially subject matter experts has indicated this has become a hot spot due to funding constraints.  Surface preparation and preservation to critical exterior surfaces requires a progressive strategy to maintain manageable material condition.  Cost estimate was derived from historical return costs as well as corporate planning estimate.

· Addition of 312 man-days above the OPNAVNOTE 4700 planning figures (51 man-days) for replacement of non-skid.  Historical analysis and recent vetting with maintenance community has indicated replacement of flight deck and high traffic platform areas are required approximately every 3 years.  Cost estimate was derived from historical return costs.

SWLIN Series 700, Armament

· Removal of 470 man-days for repair of FWD and AFT MK-41 Deluge Valves.  Historical repair cost data indicates 212 man-days are required to repair both FWD and AFT Deluge valves.  MCAs indicate repairs are required approximately every 5 to 6 years.

· Addition of 1,009 man-days above the OPNAVNOTE 4700 planning figures (35 man-days) for MK-41 overhaul including top repair, hatch and seal repair, testing and preservation.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

2.5 Mid-life Availabilities (16–24 service years).  The goal of the mid-life period is to execute maintenance required to reset the life cycle material condition to permit a ship to reach service life expectancy as well as modernization to the hull, mechanical, electrical (HM & E) and combat systems suite.  There are several problem areas that will be addressed during the maintenance availabilities that compile to make the mid-life period.  These areas include interior/ exterior structural repair and preservation, systematic seawater piping replacement, main space bilge preservation and combat system grooms to support modernization.  Additionally, a series of TYCOM SCDs referenced as MLE alterations are intended to be executed as required.
2.5.1 Extended Docking Selected Restricted Availability (EDSRA).  The EDSRA is the first CNO availability in the mid-life period (16–24 service years) intended to begin the reset of the service life of the ship.  There is insufficient historical data to draw from to establish firm conclusions from the DDG 51 Class, so requirements were drawn from statistical projections and similar avails on other platforms.  The EDSRA is notionally 26 weeks in duration and is driven by the work package (modernization and maintenance) planned for execution and the burn rate.  The EDSRA is essentially a DSRA with a longer duration to allow maintenance that would not be able to be accomplished in a shorter DSRA, but crucial to the life cycle engineering to reach expected service life.  
The EDSRA modernization package is primarily focused on the hull, mechanical and electrical systems (HM&E).  This availability is the beginning of the reset period for the class and the follow on work is expected to be accomplished also in the ESRA.  Pending a life cycle strategy from the Structure and Corrosion Summit stakeholders, the philosophy will change depending on the results of the 72 month full ship corrosion assessment and follow-on NAVSEA/TYCOM corrosion SCDs.

Historical completion data for a DDG 51 Class EDSRA is not available due to adolescence of the class service life.  Consequently, similar major HM&E modernization availabilities (EDSRA, DMP, etc.) on CG 47 Class ships and (DSRA) on DDG 51 Class ships were reviewed for content and scope.  This information was used in conjunction with several input sources including ICMP, NAVSEA 04RM, representatives from the maintenance community and the system technical warrant holders to develop the current SSLCM EDSRA notional.  USS ARLEIGH BURKE (DDG51) will be executing the first DDG 51 Class EDSRA under the new lifecycle plan in FY10.  This section will be reviewed and updated once historical data is available.  This derived change in the previous OPNAVNOTE 4700 notional will be addressed in greater detail within the applicable SWLIN series to follow as illustrated in Table 2-9.  The OPNAVNOTE 4700 notional for a DDG 51 Class EDSRA is 47.6 kMD which includes 12 kMD for TYCOM mission life extension (MLE) alterations.  The OPNAVNOTE 4700 notional was reviewed and adjusted to reflect cost data for similar work items from recent DDG 51 and CG 47 Class ship CNO availabilities.  The OPNAVNOTE 4700 man-days were adjusted by adding 25,089 man-days and reducing 16,438 man-days for a net gain of 8,651 man-days (25%) for a revised notional of 52.1 kMD (MLE items included).  Some major additions were due to the long lead-time material (LLTM) government furnished material (GFM) items that had not been included previously, but are required to be addressed on the life cycle maintenance schedule.  

The EDSRA is 52.1 kMD.  Currently, the program sponsored alteration package for the USS ARLEIGH BURKE FY10 EDSRA is 8.3 kMD generating a total of 60.4 kMD.  Given a maximum burn rate of 11 kMD per month and the progressive increase of manpower loading during the first half of an availability as well as a progressive decrease of manpower loading leading up to PCD and required ISIC LOA, the notional duration of 26 weeks will be sufficient.  The modernization package is specific to individual units and subject to the program sponsor’s fielding plan. The availability duration may require further investigation to assess impact on commercial and operational constraints.  This issue has been added to the list of items for further study found in enclosure (5).
Table 2-9 DDG 51 TFP EDSRA Mid-Life Notionals by SWLINs
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SWLIN Series 100–700, EDSRA Data Review.  Historical completion data for an EDSRA was not available as previously addressed so requirements were drawn from statistical projections and similar availabilities were compared to the TYCOM standard job notionals as well as life cycle inputs from the maintenance community and system experts.  These inputs were overlaid to ensure adequate representation for each of the SWLIN series.  

SWLIN Series 100, Hull Structure including Tanks and Voids.  The majority of baseline work in this series is associated with inspection, repair, and preservation of built-in tanks and hull structure.  Over time, mandatory changes in technical requirements for baseline work (e.g. changes in the CCIMS schedule for inspection and repair) have contributed to an upward trend in expended man-days.  The transition to high-solids paint system for preservation is expected to mitigate corrosion issues.  However, the application of high solids requires an increase in quality assurance (QA) overview of coating applications.  The increased QA is required to obtain the optimum life expectancy of the high-solids paint system.  The changes to the CCIMS schedule and the increased QA overview are essential to maintaining structural integrity of the class.  

For built-in tanks, the actual scope of repairs is based on material condition inspection results.  Corporate Planning Estimates for baseline work incorporate anticipated repairs as such additional man-days for condition based/corrective maintenance, deferred requirements, increased structural inspections, repairs, and preservation work necessitate the increase in the notional for this SWLIN series.  530 man-days were removed and 2,925 man-days were added from the OPNAVNOTE 4700 notional for a total difference of 2,395 man-days, a 142% increase.  The following are a few of the larger items:
· 182 man-days were added to the OPNAVNOTE 4700 notional (6 man-days) for repairs to the hull plating and stiffeners based on corporate planning estimates and DSRA return cost data.

· 144 man-days were added to the OPNAVNOTE 4700 notional (one man-day) for repair/replacement of degraded helo deck plating based on corporate planning estimates and return cost data.

· 484 man-days were added to the OPNAVNOTE 4700 notional (382 man-days) by applying the CCIMS tanks plan and adjusting figures from return cost data.

· 482 man-days were added to the OPNAVNOTE 4700 notional (177 man-days) for repairs to the Sonar Dome Rubber Window (SDRW) and implementation of systematic refurbishment of the sonar dome mechanical support systems based on corporate planning estimates and return cost data.

· 391 man-days were added to the OPNAVNOTE 4700 notional (99 man-days) for watertight and special closure repair based on historical return costs and corporate planning estimates. 

· 75 man-days were added to the OPNAVNOTE 4700 notional man-days for repair and preservation of the ship’s masts based on historical return costs and corporate planning estimates.
SWLIN Series 200, Propulsion and Support Systems.  The majority of baseline work in this series is associated with inspection, repair, and preservation of the GTM intakes and uptakes and the technically mandated refurbishment and replacement of components and coating in the propulsion train.  The OPNAVNOTE 4700 notional was adjusted by adding 6,619 man-days and removing 1,190 man-days for a total change of 5,429 man-days, a 235% increase.
· 1,691 man-days were added to the OPNAVNOTE 4700 notional (0 Man-days) for inspection and repair of the shafts based on actual returns costs.  This includes the mandatory replacement of the shaft coating.

· 770 man-days were added to the OPNAVNOTE 4700 notional (0 Man-days) for life cycle replacement of the GTM resilient mounts.  Figures are based on CG-47 class return costs and GFM ordering data.

· 1,817 man-days were added to the OPNAVNOTE 4700 notional (38 man-days) for Tech Warrant Holder mandated rotatable pool disposition for refurbishment of the CPP hubs.  Figures are direct from the pool execution activity.  This is a change in the process that has increased figures.

· 502 man-days were added to the OPNAVNOTE 4700 notional (75 man-days) for Tech Warrant Holder mandated rotatable pool disposition for refurbishment of the OD boxes.  Figures are direct from the pool execution activity.  This is a change in the process that has increased figures.

· 155 man-days were added to the OPNAVNOTE 4700 notional (42 man-days) for repairs to the stern and strut bearings based on return costs.

· 188 man-days were added to the OPNAVNOTE 4700 notional (12 man-days) for inspection, repair and testing of the prairie air piping.  This requirement is based on corporate planning and return cost data.

· 373 man-days were added to the OPNAVNOTE 4700 notional (221 man-days) for cleaning, repairing and preserving the GTM intake and uptake spaces.  Corporate planning has shown a need to address legacy problems in these areas.  Return cost data was used to estimate these figures.

· 107 man-days were added to the OPNAVNOTE 4700 notional (81 man-days) for repair and replacement of the stack louvers.  These figures are based on return cost data.
SWLIN Series 300, Electric Plant and Distribution Equipment.  The majority of baseline work in this series is associated with repairs to the SSGTG intakes and uptakes which have been an area of concern due to corrosion.  Examples of unplanned work resulting from condition based inspections, tests and monitoring include: repairs and preservation to SSGTG intakes and uptakes, repairs to throttle valves, and repairs to SSGTG journal and thrust bearings.  The OPNAVNOTE 4700 notional total increase was 122 man-days (47%).

· 246 man-days were added to the OPNAVNOTE 4700 notional (59 man-days) for cleaning, repairing and preserving the SSGTG intake and uptake spaces.  Corporate planning has shown a need to address legacy problems in these areas.  Return cost data was used to estimate these figures.

· 68 man-days were removed from the SSGTG resilient mount replacement due to lifecycle requirements not applicable during this availability.

· 36 man-days were added to the OPNAVNOTE 4700 notional (0 Man-days) to accomplish lifecycle replacement of the SSGTG critical flex hoses.  Figures are based on return cost data.
SWLIN Series 400, Command and Control.  The majority of baseline work in this series is associated with sonar system, communication antennas, SPY Array, and various other combat system repairs and associated corrosion prevention to structural support.  The OPNAVNOTE 4700 notional (476 man-days) increased 8,148 man-days (500%).

· 4,693 man-days were added to the OPNAVNOTE 4700 notional (6 man-days) for technically directed replacement of 576 sonar transducers.  Additionally, 251 man-days were added to the OPNAVNOTE 4700 notional (470 man-days) for replacement of the sonar stave cables.  Figures are based on return cost data.

· 720 man-days were added to the OPNAVNOTE 4700 notional (0 Man-days) based on corporate planning estimates for SPY array resurfacing. 

· 481 man-days were added to the OPNAVNOTE 4700 notional (0 Man-days) based on corporate planning estimates for SPY array flange resurfacing.

· 414 man-days were added to the OPNAVNOTE 4700 notional (0 Man-days) for scaffolding the main mast for preservation.  This is based on corporate planning and return cost data.

· 319 man-days were added to the OPNAVNOTE 4700 notional (0 Man-days) for corporate lifecycle planning overhauls of SRBOC and NULKA launchers.  This is based on corporate planning and return cost data.
SWLIN Series 500, Auxiliary Systems.  The majority of baseline work in this series is associated with ventilation, sewage, firemain, and flushing systems.  Historically, these systems have been primarily condition based repairs.  A more rigorous inspection and repair strategy should be employed to systems optimal material condition is maintained in parallel with other life cycle dependent systems to achieve expected service life.  The OPNAVNOTE 4700 notional total increase (62%) was 1,372 man-days to reflect expected systematic life cycle repair and replacement of the ventilation system components, salt water systems piping, and counter measure wash-down (CMWD).  The salt water piping has an expected service life of 20 years with minimal maintenance.  

· 200 man-days were added to the OPNAVNOTE 4700 notional (85 man-days) for cleaning of the machinery spaces ventilation system ducting.  The invasive nature of this work needs to be accomplished in the EDSRA vice a shorter maintenance period.  The figures are based on corporate planning estimates.

· 240 man-days were added to the OPNAVNOTE 4700 notional (0 Man-days) for the systematic replacement of the CMWD piping.  CMWD piping is notorious for failure and needs to be addressed during the midlife reset period.  Figures are based on corporate planning estimates.  If this item is rectified by an alteration, it will be addressed in the Ship Sheet process.

· 214 man-days were added to the OPNAVNOTE 4700 notional (0 Man-days) for systematic replacement of the fire-main system piping.  The piping material for fire-main (sea water) piping has an expected service life of 20 years and needs to be addressed during the midlife reset period.  Figures are based on corporate planning estimates.  If this item is rectified by an alteration, it will be addressed in the Ship Sheet process.

· 260 man-days were added to the OPNAVNOTE 4700 notional (one man-day) for cleaning and preservation of the small boats.  With the divestiture of the intermediate level capability, this type of work is sent to the commercial sector for execution.  Figures are based on corporate planning estimates and return cost data.

· 161 man-days were added to the OPNAVNOTE 4700 notional (19 man-days) for systematic replacement of the sewage system (CHT) piping.  104 man-days were added to the OPNAVNOTE 4700 notional (14 man-days) for cleaning and inspection of the CHT piping.  The piping material for the CHT (sea water) piping has an expected service life of 20 years and needs to be addressed during the midlife reset period.  Figures are based on corporate planning estimates. If this item is rectified by an alteration, it will be addressed in the Ship Sheet process.

· 58 man-days were added to the OPNAVNOTE 4700 notional (66 man-days) for rudder repair.  Rudders have been an increasing area of concern due to fatigue cracking and lack of preservation.  Figures are based on corporate planning estimates and return cost data.

· 108 man-days were added to the OPNAVNOTE 4700 notional (54 man-days) for inspection and preservation of the anchors and chains.  This work is in conjunction with the CCIMS program of chain locker preservation which requires removal of the anchors and chains. Figures are based on corporate planning estimates and return cost data.

· 54 man-days were added to the OPNAVNOTE 4700 notional (6 man-days) for repair and replacement of the ship’s refrigeration system and components.  Figures are based on corporate planning estimates and return cost data.
· Addition of 120 man-days above OPNAVNOTE 4700 planning figure (30 man-days) for slewing arm davit repair.  Historical analysis has indicated SLAD requires significant maintenance due to exposure to the environment.  Cost estimate was derived from historical return costs.
SWLIN Series 600, Outfitting, and Furnishings.  The majority of baseline work in this series is associated with exterior and interior preservation, laundry equipment periodic replacement, and habitability repair and modernization.  The OPNAVNOTE 4700 notional (15,139 man-days) was adjusted for a total negative change to the SWLIN series of 8,047 man-days (-53%).  

· 9,007 man-days were removed from the OPNAVNOTE 4700 notional (12,009 man-days) based on the understanding that this document is for a ship not subjected to years of deferred maintenance; this SWLIN was set at 25% of the OPNAVNOTE 4700 notional.  Corrosion surveys performed on 3 ships of the DDG 51 Class at approximately 15 years into their service life have shown an average of 5.8 kMD required for corrosion control.  

· 217 man-days were added to the OPNAVNOTE 4700 notional (108 man-days) to accommodate life cycle preservation to the main machinery space bilges.  This is a complex and neglected area for this ship class due to accessibility.  Continued deferral will most likely cause significant structural degradation and will impact service life.  This assessment is based on corporate planning knowledge.

· 280 man-days were added to the OPNAVNOTE 4700 notional (288 man-days) for freeboard hull preservation based on return cost data.

· 272 man-days were added to the OPNAVNOTE 4700 notional (433 man-days) for underwater hull preservation based on return cost data.

· 149 man-days were added to the OPNAVNOTE 4700 notional (144 man-days) for exterior preservation.  This is part of the midlife reset plan for preservation and is based on expected figures for similar type work.  

SWLIN Series 700, Armament.  The majority of baseline work in this series is associated with the MK41 Vertical Launch System (VLS) and supporting components.  OPNAVNOTE 4700 notional for this series is 57 man-days and the SSLCM TFP LRMS notional is 1,071 for an increase of 1,014 man-days (1,779%).

· 385 man-days were added to the OPNAVNOTE 4700 notional (0 Man-days) due to exterior surface overhaul of the MK 41 launcher.  Figures and requirement based on historical periodicity and corporate planning estimates.

· 306 man-days were added to the OPNAVNOTE 4700 notional (0 Man-days) due to repair and replacement of the Vertical Launch System (VLS) cell and uptake hatches.  Figures and requirement based on historical periodicity and corporate planning estimates.

· 196 man-days were added to the OPNAVNOTE 4700 notional (16 man-days) due to Mk 41 launcher deluge valve repair.  Figures and requirement based on historical periodicity and corporate planning estimates.

· 77 man-days were added to the OPNAVNOTE 4700 notional (0 Man-days) for flushing of the VLS deluge system.  Figures and requirement based on historical periodicity and corporate planning estimates.
2.5.2 Extended Selected Restricted Availability (ESRA).  The ESRA is the second modernization and maintenance availability in the midlife reset period.  The primary focus is the modernization and upgrade of the combat systems suite.  Additional maintenance is assigned in an effort to distribute those items across the mid-life period to reset the material condition to achieve of expected service life.
As with the EDSRA, man-days were allocated to conduct additional preservation to the machinery space bilges, interior and exterior preservation, systematic replacement of critical flex hoses and systematic replacement of sea water piping.  Finally, there is a fundamental requirement that the Combat System components of the legacy systems, not supplanted by the modernization installation, function properly to support the modernization testing, and this is considered with planned equipment assessments.

The major cost drivers of the ESRA are the length of the availability in the contractor’s facility driving service costs higher, predicted life cycle requirements to the CIWS mounts and CDF antenna, and additional preservation to the machinery space bilges.

There was not a OPNAVNOTE 4700 notional or any historical data for this availability type or any historical data; therefore the OPNAVNOTE 4700 SRA notional was used as a baseline and augmented accordingly for availability duration and content.  The OPNAVNOTE 4700 SRA notional is 6.5 kMD and the SSLCM LRMS for the ESRA is 27,420 man-days.  SWLIN breakdown is illustrated in Table 2-10 below.

The notional duration for the ESRA is 20 weeks in a contractor’s facility for installation and repair and 20 weeks pier-side at the homeport naval station for testing.  With 27,420 man-days for the TYCOM portion of the availability and historically a 40% increase for program alterations, the estimated total man-days for the ESRA would be approximately 38,815 man-days.  With a standard burn rate of 11 kMD per month, the 20 week duration is sufficient based on this analysis.  The modernization plan was not available for consideration and availability duration will be revisited with the Ship Sheet process.
Table 2-10 DDG 51 TFP ESRA Notionals by SWLIN
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OPNAVNOTE NA NA NA NA NA NA NA NA NA

ESRA Historical Returns TBD TBD TBD TBD TBD TBD TBD TBD N/A

TFP LRMS 1.7 2.5 0.9 1.7 4.3 7.8 2.1 6.6 27.4

Numbers are rounded for display purposes and may not add or average to the indicated figures


SWLIN Series 100–700, ESRA Data Review.  Historical completion data for an ESRA was not available as previously addressed.  Similar availabilities were compared to the OPNAVNOTE 4700 standard job notionals as well as lifecycle inputs from the maintenance community and system experts.  These inputs were overlaid to ensure adequate representation for each of the SWLIN series.  A comparison of the OPNAVNOTE 4700 planning figures and SSLCM Activity notionals are detailed in the following sections.
SWLIN Series 100, Hull Structure including Tanks and Voids.  The total difference between the OPNAVNOTE 4700 notional and the SSLCM The total difference between the OPNAVNOTE 4700 notional and the SSLCM input is 1,378 man-days.  89 man-days were removed and 1,461 man-days were added from the OPNAVNOTE 4700 notional for an increase of 415%.

· 590 man-days were added to the OPNAVNOTE 4700 notional (20 man-days) and 81 man-days were removed for alignment of the tank inspections with the CCIMS program.  Figures based on return cost data and corporate planning estimates.

· 474 man-days were added to the OPNAVNOTE 4700 notional (120 man-days) for the repair and replacement of exterior decks and stuffing tubes.  Figures based on corporate planning estimates and return cost data.

· 225 man-days were added to the OPNAVNOTE 4700 notional (50 man-days) for repairs to the superstructure, water-tight doors, and hatches not considered by potential alterations.  Figures based on corporate planning estimates and return cost data.
SWLIN Series 200, Propulsion and Support Systems.  The majority of baseline work in this series is associated with inspection, repair, and preservation of the GTM intakes and uptakes, continued systematic replacement of piping, systematic flex hose replacement and resilient mount replacements.  The OPNAVNOTE 4700 notional (415 man-days) was adjusted by adding 2,055 man-days and removing 12 man-days for a total change of 2,043 man-days (492%).  The increase in the notional was determined from historical costs, input from the in service engineering agents/senior design managers and government furnished material long lead time material expenses not reflected in the financial databases. 

· 231 man-days were added to the PR1 notional (2 man-days) for flex hose replacement.  Figures are based on life cycle replacement schedules and return cost data.

· 259 man-days were added to the OPNAVNOTE 4700 notional (199 man-days) for preservation in the intake and uptake spaces.  Figures are based on return cost data and corporate planning estimates.

· 180 man-days were added to the OPNAVNOTE 4700 notional (3 man-days) for repair and replacement of sea water valves and piping.  Figures based on return cost data and corporate planning estimates.

· 862 man-days were added to the OPNAVNOTE 4700 notional (72 man-days) for TYCOM modernization to the GTM intake/uptake spaces and improvements to the sea water cooling systems.  Figures based on return cost data and corporate planning estimates.
SWLIN Series 300, Electric Plant and Distribution Equipment.  The majority of baseline work in this series is associated with repairs to the SSTG intakes and uptakes which have been an area of concern due to corrosion.  Examples of unplanned work resulting from condition based inspections, tests and monitoring include: repairs and preservation to SSTG intakes and uptakes, repairs to throttle valves, and repairs to SSTG journal and thrust bearings.  The OPNAVNOTE 4700 notional total increase was 597 man-days (172%).

· 258 man-days were added to the OPNAVNOTE 4700 notional (43 man-days) for cleaning, repairs and preservation to the SSGTG intake and uptake spaces.  Figures based on return cost data and corporate planning estimates.

· 126 man-days were added to the OPNAVNOTE 4700 notional (7 man-days) for inspection and repairs of the SSGTG components and systems.  Figures based on return cost data and corporate planning estimates.

· 55 man-days were added to the OPNAVNOTE 4700 notional (2 man-days) for repairs to the SSGTG lube oil cooler.  Figures based on return cost data and corporate planning estimates.
SWLIN Series 400, Command and Control.  The majority of baseline work in this series is associated with Sonar system, Communication Antennas, SPY Array, and various other combat system repairs and associated corrosion prevention to structural support.  The additional man-days can be primarily attributed to the costs associated with equipment grooms, overhaul, and replacement of launchers, SPY arrays, and communication antennas.  Historic data was not reflective of actual cost in the OPNAVNOTE 4700 notional as the expenditures were fielded as GFM or Farm-in Farm-out (FIFO).  The OPNAVNOTE 4700 notional increased 1,138 man-days (218%).

· 229 man-days were added to the OPNAVNOTE 4700 notional (89 man-days) for life cycle overhaul of the CDF system to support full operation in conjunction with antenna replacement.  Figures based on return cost data and corporate planning estimates.

· 346 man-days were added to the OPNAVNOTE 4700 notional (0 Man-days) for life cycle overhaul of the CDF antenna.  Figures based on return cost data and corporate planning estimates.

· 96 man-days were added to the OPNAVNOTE 4700 notional (0 Man-days) for grooming the communications suite.  Figures based on return cost data and corporate planning estimates.

· 208 man-days were added to the OPNAVNOTE 4700 notional (6 man-days) for replacement of the TACAN antenna and groom of the associated system.  Figures based on return cost data and corporate planning estimates.
SWLIN Series 500, Auxiliary Systems.  The majority of baseline work in this series is associated with ventilation, sewage, firemain, and flushing systems.  Historically, these systems have been primarily condition based repairs.  A more rigorous inspection and repair strategy should be employed to ensure systems optimal material condition is maintained in parallel with other life cycle dependent systems.  The OPNAVNOTE 4700 notional was adjusted to reflect systematic life cycle repair and replacement of the ventilation and salt water piping systems.  The salt water piping has an expected service life of 20 years with minimal maintenance.  The OPNAVNOTE 4700 notional total increase was 3,694 man-days (663%).

· 146 man-days were added to the OPNAVNOTE 4700 notional (44 man-days) for cleaning and repairs to the ventilation system and components.  Figures based on return cost data and corporate planning estimates.

· 145 man-days were added to the OPNAVNOTE 4700 notional (12 man-days) for cleaning and repairs to the chill water system and components.  Figures based on return cost data and corporate planning estimates.

· 37 man-days were added to the OPNAVNOTE 4700 notional (8 man-days) for cleaning and repairing the ship’s A/C plants.  The reliability of this system is important to support the combat upgrade testing and operation.  Figures based on return cost data and corporate planning estimates.

· 127 man-days were added to the OPNAVNOTE 4700 notional (2 man-days) for repairs to the ship’s refrigeration systems.  Figures based on return cost data and corporate planning estimates.

· 360 man-days were added to the OPNAVNOTE 4700 notional (22 man-days) for continued systematic replacement of the fire main system piping and components.  Figures based on return cost data and corporate planning estimates.

· 234 man-days were added to the OPNAVNOTE 4700 notional (0 Man-days) for hose and piping replacement of the sea water sprinkling system as part of the mid-life replacement strategy.  Figures based on return cost data and corporate planning estimates.

· 238 man-days were added to the OPNAVNOTE 4700 notional (8 man-days) for repair and replacement of the CMWD piping and nozzles.  Figures based on return cost data and corporate planning estimates.  If an alteration is added to the class for this system, then it will be addressed in the Ship Sheet process.

· 114 man-days were added to the OPNAVNOTE 4700 notional (11 man-days) for repairs and replacement of the distilling plant components including flex hoses.  Figures based on return cost data and corporate planning estimates.

· 265 man-days were added to the OPNAVNOTE 4700 notional (11 man-days) for cleaning and repairs to the electronic cooling water and fresh water cooling systems.  Figures based on return cost data and corporate planning estimates.

· 106 man-days were added to the OPNAVNOTE 4700 notional (16 man-days) for air compressor resilient mounts, flex hoses, and repairs.  Figures based on return cost data and corporate planning estimates.

· 292 man-days were added to the OPNAVNOTE 4700 notional (10 man-days) for steering system critical flex hose and resilient mount life cycle replacement.  Figures based on return cost data and corporate planning estimates.

· 228 man-days were added to the OPNAVNOTE 4700 notional (7 man-days) for exterior lifesaving bracket repairs.  Figures based on return cost data and corporate planning estimates.

· 213 man-days were added to the OPNAVNOTE 4700 notional (64 man-days) for repairs and replacement of the sewage system and components as part of the life cycle reset strategy.  Figures based on return cost data and corporate planning estimates.
SWLIN Series 600, Outfitting, and Furnishings.  The majority of baseline work in this series is associated with exterior and interior preservation, laundry equipment periodic replacement and habitability repair and modernization.  The OPNAVNOTE 4700 notional total increase was 6,502 man-days (513%).

· 2,014 man-days were added to the OPNAVNOTE 4700 notional (59 man-days) for main space bilge preservation.  This is a continuation of the life cycle reset strategy for the spaces not accomplished in the EDSRA.  Figures based on return cost data and corporate planning estimates.

· 593 man-days were added to the OPNAVNOTE 4700 notional (76 man-days) for interior preservation specifically the ventilation plenums.  This is part of the life cycle reset strategy to address known corrosion challenges.  Figures based on return cost data and corporate planning estimates.

· 706 man-days were added to the OPNAVNOTE 4700 notional (77 man-days) for exterior preservation including the mast.  Figures based on return cost data and corporate planning estimates.

· 274 man-days were added to the OPNAVNOTE 4700 notional (181 man-days) for replacement of deck covering including tile and non-skid.  Figures based on return cost data and corporate planning estimates.

· 254 man-days were added to the OPNAVNOTE 4700 notional (83 man-days) for repairs in the berthing and commissary spaces.  Figures based on return cost data and corporate planning estimates.  These figures will be balanced against alterations that may be included and will be addressed in the Ship Sheet process.
SWLIN Series 700, Armament.  The majority of baseline work in this series is associated with the MK41 Vertical Launch System (VLS) and CIWS.  The variance in expected man-days from the OPNAVNOTE 4700 notional is primarily attributed to the MK41 VLS and CIWS mounts historically expected overhaul periodicity.  OPNAVNOTE 4700 planning figure for this series is 842 man-days and the SSLCM notional is 2,058 man-days for an increase of 1,216 man-days (144%).

· 1,156 man-days were added to the OPNAVNOTE 4700 notional (302 man-days) for life cycle overhaul of the CIWS mounts.  Figures based on return cost data and corporate planning estimates.

· 682 man-days were removed from the OPNAVNOTE 4700 notional (682 man-days) for MK 41 deluge valve repairs.  Life cycle strategy does not require this work during this maintenance period.  Figures based on return cost data and corporate planning estimates.

· 117 man-days were added to the OPNAVNOTE 4700 notional (0 Man-days) for repairs to the CIWS support systems (cooling).  Figures based on return cost data and corporate planning estimates. 

· 240 man-days were added to the OPNAVNOTE 4700 notional (0 Man-days) for life cycle overhaul of the harpoon launchers.  Figures based on return cost data and corporate planning estimates.
2.5.3 Docking Selected Restricted Availability 2 (DSRA-2).  This is the last availability in the mid-life reset period and any items not completed during the previous periods may be rescheduled to be accomplished to maintain the expected service life of the ship.  Primarily there are no scheduled items associated with the midlife reset philosophy in this availability.   

A DSRA consists of maintenance tasks (technical requirements), TYCOM alterations and Program alterations. 

· TYCOM alterations have a historical average of 9.3% percent of the DSRA.  

· Program alterations have a historical average of 28.1 %. 

This DSRA is the largest DSRA at 39.6 kMD.  Given a maximum burn rate of 11 kMD per month, and the progressive increase of manpower loading during the first half of the availability as well as the progressive decrease of manpower loading leading up to PCD and required ISIC LOA, the CNSF duration increase request of 15 weeks will be sufficient with efficient scheduling of premium time as well as multiple shift work.  Addition of programmed alterations will have to be reviewed by specific availability with regard to duration and manpower loading.  

The duration of this availability using the approach outlined in section 2.4 is not executable in 9 weeks, but is executable in 15 weeks. 

The OPNAVNOTE 4700 planning figure for a DSRA-2 is 30.9 kMD; the SSLCM TFP notional for DSRA 2 is 39.6 kMD.  The primary items driving the increase in man-days are the full preservation of the compensating fuel tanks, the CPP hub and OD box refurbishment, the sonar transducer GFM, the CIWS mount overhaul, SPY Array resurfacing, and executing lifecycle requirements to Weapon System’s components.  SWLIN breakdown is illustrated in Table 2-11.
Table 2-11 DDG 51 TFP DSRA-2 Notionals by SWLIN
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DSRA2 OPNAVNOTE 2.3 5.7 0.2 7.8 2.0 4.2 0.2 8.5 30.9

TFP LRMS 4.4 7.3 0.8 10.2 3.6 4.5 2.8 6.0 39.6

39.6

Numbers are rounded for display purposes and may not add or average to the indicated figures

TFP Notional with No Aging Factor Applied


2.5.3.1 DSRA-2.  The baseline technical requirements for this DSRA are noted in Table 2-11.  Major changes to the OPNAVNOTE 4700 planning figures by SWLIN are detailed as follows:

SWLIN Series 100, Hull Structure including Tanks and Voids

· Additional 194 man-days above the OPNAVNOTE 4700 planning figure (0 Man-days) for inspection and repair of Underwater Hull.  Analysis has indicated repair to underwater hull will be required each docking availability.  Cost estimate was derived from historical return costs.

· Removal of 136 man-days for thin hull inspection.  Corporate planning estimate is 10 man-days for inspection since an additional 194 man-days were added for inspection and repair of underwater hull.

· Additional 1,202 man-days above the OPNAVNOTE 4700 planning figure (119 man-days) for preservation of Compensating Fuel tanks including expansion tanks as listed on the CCIMS schedule.  Cost estimate was derived from the CCIMS corporate planning.

· Removal of 209 man-days for preservation of Potable Water tanks.  CCIMS does not have this work scheduled for this maintenance period.  Cost estimate was derived from CCIMS corporate planning.

· Additional 113 man-days above the OPNAVNOTE 4700 planning figure (3 man-days) for preservation of floodable voids as listed on the CCIMS schedule.  Cost estimate was derived from the CCIMS corporate planning.
SWLIN Series 200, Propulsion and Support Systems
· Additional 326 man-days above the OPNAVNOTE 4700 planning figure (557 man-days) for removal and reinstallation of shaft fiberglass reinforced plastic wrapping.  Replacement of shaft wrapping is required during each dry-docking due to 9 year docking cycle.  Cost estimate was derived from historical return costs.

· Removal of 486 man-days for inspection and repair to CPP Hubs.  CPP Hubs are a turn-in item replaced with rebuilt hubs during scheduled dry-docking availability.

· Additional 2,066 man-days above the OPNAVNOTE 4700 planning figure (366 man-days) for removal and reinstallation of rebuilt CPP Hubs and oil distribution box. Replacement of CPP hubs and OD boxes are required during each dry-docking due to 9 year docking cycle. Cost estimate was derived from historical return costs.

· Removal of 563 man-days for repair/replacement of combustion uptake louvers.  Historical data indicates louvers are repaired only and typically preservation is the only requirement.

· Additional 176 man-days above the OPNAVNOTE 4700 planning figure (46 man-days) for main engine uptake inner duct cleaning and repair.  Vetting through the technical community, especially subject matter experts has indicated this has become a hot spot due to funding constraints.  Cost estimate was derived from historical return costs.
SWLIN Series 300, Electric Plant and Distribution Equipment

· Additional 74 man-days above the OPNAVNOTE 4700 planning figure (11 man-days) for SSGTG uptake preservation.  Vetting through the technical community, especially subject matter experts has indicated this has become a hot spot due to funding constraints.  Cost estimate was derived from historical return costs.

· Additional 496 man-days not considered in the OPNAVNOTE 4700 notional for SSGTG resilient mount life cycle replacement (13 yrs service life, not waiver able).  Cost estimate based on historical return costs for similar work on the CG 47 class platform.
SWLIN Series 400, Command and Control
· Addition of 414 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for scaffolding of mast in support of Antenna repairs and preservation.  Historical analysis indicated mast will require scaffolding during all dry-docking availabilities.  Cost estimate was derived from historical return costs.

· Addition of 288 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of OE 120 Antenna.  Historical MCAs have indicated overhaul/replacement is required approximately every 10 years.  Cost estimate was derived from historical return costs.

· Addition of 710 man-days above the OPNAVNOTE 4700 planning figures (491 man-days) for resurfacing of SPY Array and flanges.  Historical MCAs have indicated resurfacing is required approximately every 10 years.  Cost estimate was derived from historical return costs.

· Addition of 239 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of NULKA Launcher.  Historical MCAs have indicated overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Addition of 108 man-days above the OPNAVNOTE 4700 planning figures (45 man-days) for overhaul of SLQ-32.  Historical MCAs have indicated overhaul is required approximately every 10 years.  Cost estimate was derived from historical return costs.

· Addition of 80 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for overhaul of SRBOC Launcher.  Historical MCAs have indicated overhaul is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Removal of 413 man-days for repair of MK 82 Director.  Historical MCAs indicate that repair is required approximately every 20 years.  This work is scheduled for SRA 3-1.  End of service life disposition may require this work prior to a Foreign Military Sale.

· Addition of 346 man-days above the OPNAVNOTE 4700 figures (0 Man-days) for overhaul of the CDF antenna.  Historical condition assessments and corporate planning estimates indicate overhaul/replacement every 5 to 6 years.
SWLIN Series 500, Auxiliary Systems

· Addition of 602 man-days above the OPNAVNOTE 4700 planning figures (109 man-days) for systematic replacement of firemain and flushing system piping and valves.  Vetting through the technical community, especially subject matter experts has indicated that piping systems have a design expected service life of 20 years.  Progressive replacement strategy to maintain manageable material condition is required.  Cost estimate was derived from historical return costs as well as corporate planning estimate.

· Addition of 240 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for replacement of CMWD piping.  Vetting through the technical community, especially subject matter experts has indicated that piping systems have a design expected service life of 20 years.  Progressive replacement strategy to maintain manageable material condition is required.  Cost estimate was derived from historical return costs as well as corporate planning estimate.

· Addition of 211 man-days above the OPNAVNOTE 4700 planning figures (17 man-days) for cleaning, inspection and replacement of Sewage piping.  Vetting through the technical community, especially subject matter experts has indicated that piping systems have a design expected service life of 20 years.  Progressive replacement strategy to maintain manageable material condition is required.  Cost estimate was derived from historical return costs as well as corporate planning estimate.  Inspection and cleaning of sewage system is required approximately every 2 to 3 years.  Past technically approved cleaning methods have caused pre-mature failure of the system and its components.
· Addition of 120 man-days above OPNAVNOTE 4700 planning figure (30 man-days) for slewing arm davit repair.  Historical analysis has indicated SLAD requires significant maintenance due to exposure to the environment.  Cost estimate was derived from historical return costs.
SWLIN Series 600, Outfitting, and Furnishings

· Addition of 116 man-days above the OPNAVNOTE 4700 planning figures (38 man-days) for interior preservation.  Vetting through the technical community, especially subject matter experts has indicated this has become a critical area to requiring consideration to support expected service life.  Surface preparation and preservation to critical interior surfaces requires a progressive strategy to maintain manageable material condition.  Cost estimate was derived from historical return costs as well as corporate planning estimate.

· Addition of 220 man-days above the OPNAVNOTE 4700 planning figures (73 man-days) for exterior preservation.  Vetting through the technical community, especially subject matter experts has indicated this has become a critical area requiring consideration to support expected service life.  Surface preparation and preservation to critical exterior surfaces requires a progressive strategy to maintain manageable material condition.  Cost estimate was derived from historical return costs as well as corporate planning estimate.

· Addition of 312 man-days above the OPNAVNOTE 4700 planning figures (51 man-days) for replacement of non-skid.  Historical analysis has indicated replacement of flight deck and high traffic platform areas is required approximately every 3 years.  Cost estimate was derived from historical return costs.
SWLIN Series 700, Armament
· Removal of 470 man-days for repair of FWD and AFT MK-41 deluge valves, OPNAVNOTE 4700 figure 682 man-days, corporate planning estimates show only 212 man-days required.  MCAs indicate repairs are required during this period and approximately every 5 to 6 years there after.

· Addition of 965 man-days above the OPNAVNOTE 4700 planning figures (35 man-days) for MK-41 launcher exterior repair, hatch with seals replacement and testing.  Historical MCAs indicate that overhaul/repair is required approximately every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Addition of 240 man-days above the OPNAVNOTE 4700 planning figures (0 Man-days) for life cycle overhaul of the Harpoon weapons system launcher.  Historical MCAs indicate that overhaul is required every 5 to 6 years.  Cost estimate was derived from historical return costs.

· Addition of 1,156 above the OPNAVNOTE 4700 planning figures (0 Man-days) for life cycle overhaul of the CIWS units.  Historical MCAs indicate that overhaul is required every 5 to 6 years.  Cost estimate was derived from historical return costs.  Funding for life cycle support for this system has shifted in recent years.
2.6 Forward Deployed Naval Forces (FDNF).  FDNF notional maintenance schedule was promulgated by OPNAV and illustrated in Table 1-2 recognizing an FRP cycle of 17 months (versus 27 months for CONUS ships).  Parametric analysis was applied by OPNAV indicating a 33% increase in requirements.  Forward deployed status is not for the duration of the ship’s service life nor does it apply to all ships of the class.  FDNF maintenance requirements are a topic for further study. 
2.7 Maintenance Categorization as preamble to Reliability Centered Maintenance Analysis.  The NAVSEA 04RM completed a categorization of the adjudicated maintenance requirements in enclosure (6) and enclosure (7) to help frame tasks identified in the TFP in accordance with RCM.  The SSLCM Activity portrayal of that data is included in Figure 2-14 below.  RCM was developed as a process to optimize planned maintenance of in-service equipment.  The underlying policy for RCM is CBM, the CNO’s policy for ship maintenance as called out in OPNAVINST 4700.7 (series).  CBM is defined as “maintenance based on objective evidence of need.”  OPNAVINST 4790.16, CBM policy, requires use of RCM to determine evidence to select the appropriate maintenance.  Back fit RCM provides a structured methodology for periodic analysis of operational and maintenance results to continuously improve the periodicity and scope of prescribed maintenance tasks.  
The RCM Analysis and categorization of the TFP LRMS has yielded 63% worth of engineered requirements (total percentage of I, M, QR tasks and services from Figure 2-14) across the 40 year service life.  This is an improvement to the previously recorded 41% engineered requirements.  As the capturing of the corrective tasks in the ICMP process for proper categorization improves, the percentage of engineered tasks will further convalesce over time.

This TFP supports this methodology by attempting to introduce rigor in the process that supports 

· Minimization of failure of DDG 51 Class ships to reach expected service life (functional failure).
· Reduces the deferred maintenance (failure mode) due to insufficient budgets driven by unidentified (scope and frequency) life cycle technical requirements.

· Identifies the type and frequency of the appropriate maintenance to conduct.  

Based on the material history of previous ships and ship classes, indications and root cause analysis have identified significant shortfalls in executing the maintenance process (i.e. CV 67, DD 963 class, LSD (old steam), etc.).  

In the event that the life cycle requirements are not accomplished as scheduled, risk is introduced and a technical re-evaluation must be conducted discussing the pertinent impacts associated with the unexecuted maintenance.  This is an item for further study (enclosure (5)).

As the life cycle maintenance plan is executed, a periodic evaluation should be accomplished to ensure the most efficient execution of the process.  The goal of this continuous improvement effort is to feedback through the system in order to realize a better return on investment for the surface community.
Figure 2-14 DDG 51 Class TFP RCM Analysis Results
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SRA 1-1 0.8 21% 0.1 3% 0.0 0% 0.8 21% 2.1 55% 0.0 0% 3.8

SRA 1-2 0.9 12% 0.2 3% 0.0 0% 1.4 18% 2.7 35% 2.6 33% 7.9

SRA 1-3 0.9 11% 0.3 3% 0.1 1% 0.9 11% 3.9 46% 2.5 29% 8.6

DSRA 1 1.7 5% 0.9 3% 14.2 40% 6.9 19% 5.7 16% 5.9 17% 35.2

SRA 2-1 0.9 14% 0.2 3% 0.0 0% 0.8 13% 2.1 32% 2.5 38% 6.5

SRA 2-2 0.9 8% 0.2 2% 0.0 0% 2.6 22% 5.4 46% 2.6 22% 11.8

SRA 2-3 0.9 14% 0.1 2% 0.0 0% 0.8 12% 2.4 35% 2.5 39% 6.7

EDSRA 8.2 16% 1.0 2% 14.0 27% 11.7 22% 7.0 13% 10.2 25% 52.1

ESRA 2.1 8% 0.5 2% 0.6 2% 4.4 16% 13.3 49% 6.6 24% 27.4

SRA 3-1 0.9 8% 0.2 2% 0.0 0% 2.6 22% 5.7 47% 2.6 26% 12.2

SRA 3-2 0.9 11% 0.3 4% 0.0 0% 1.9 21% 3.2 36% 2.5 36% 8.7

DSRA 2 1.8 5% 0.9 2% 17.1 43% 7.6 19% 6.1 15% 6.0 15% 39.6

SRA 4-1 0.9 14% 0.2 4% 0.0 1% 0.9 14% 2.1 31% 2.5 37% 6.7

SRA 4-2 0.9 12% 0.2 2% 0.0 0% 1.4 18% 2.7 35% 2.6 33% 7.8

SRA 4-3 0.9 11% 0.3 3% 0.0 0% 0.9 11% 4.0 46% 2.5 29% 8.6

DSRA 3 1.7 5% 0.9 3% 12.6 37% 7.6 22% 5.8 17% 5.9 17% 34.5

SRA 5-1 0.9 14% 0.2 4% 0.0 1% 0.9 13% 2.1 31% 2.5 37% 6.6

SRA 5-2 0.9 8% 0.2 2% 0.0 0% 2.1 19% 5.3 48% 2.6 23% 11.1

Totals: 27.5 6.8 58.9 56.2 81.6 64.8 295.7

Alts = Any line item with the Std Job Description of "Modernization Non ICMP"

I Task = ICMP Inspection/Assessment task with periodicity (ICMP ID begins with an "I")

M Task = ICMP Mandatory Repair task with periodicity (ICMP ID begins with a "Q")

QR Task = Repair task resulting from an ICMP-mandated assessment (Std SWLIN has ICMP tasks associated with it)

Corrective = Is not an alteration, I/M/QR task, or a service task

Services = 8XXXX SWLIN, all are availability routine tasks in the ICMP and therefore are engineered, technical requirements

Corrective Services Alts I Task M Task QR Task


2.8 Conclusion.  The purpose of this document is to provide the technical foundation for revised TYCOM notional man-days for DDG 51 Class CNO availabilities.  Results from various engineering studies associated with DDG 51 Class historical maintenance and return costs are presented in this report.  For ships approaching mid-life, maintenance catch-up is necessary, as well as full execution of their maintenance in the future years.  As discussed in this document, different baseline requirements for each availability type and aging factor, as applicable, were reviewed to determine revised TYCOM notionals. 
Appendix A DDG 51 Technical Foundation Paper (TFP) Glossary of Acronyms
A.1 Glossary of Acronyms Used in this TFP.

3M—Ships’ Maintenance Material Management System

AER—Alteration Equivalent to Repair
AGSAG—Activity Group/Sub Activity Group

APMER—Assessment Procedure Maintenance Effectiveness Review
AWP—Availability Work Package

BAWP—Baseline Availability Work Package

CBM—Condition Based Maintenance
CCIMS—Corrosion Control Information Management System

CDF—Combat Direction Finding
CDM—Configuration Data Management/Configuration Data Manager

CDMD-OA—Configuration Data Managers Database–Open Architecture

CIWS—Close In Weapons System
CM—Continuous Maintenance

CMAV—Continuous Maintenance Availability

CMMP—Class Maintenance and Modernization Plans

CMP—Class Maintenance Plan
CMWD—Countermeasure Wash Down
CNO—Chief of Naval Operations
CNSF—Commander Naval Surface Forces

CONUS—Continental U S
CPA—Carrier Planning Activity
CPP—Controllable Pitch Propeller 

CRES—Corrosion Resistant Steel

CSAWP—Class Standard Availability Work Package
CSCT—Combat Systems Certification Trial

CSMP—Current Ship Maintenance Project

CSSQT—Combat System Ship Qualification Trials
DFS—Departure from Specification

DSRA—Docking Selected Restricted Availability

EDSRA—Extended Docking Selected Restricted Availability

ESRA—Extended Selected Restricted Availability

ESWBS—Expanded Ship Work Breakdown Structure
FCA—Fleet Concentration Area
FDNF—Forward Deployed Naval Forces

FIFO—Farm-in Farm-out
FMP—Fleet Modernization Program
FMS—Foreign Military Sales
FRP—Fleet Response Plan
FYDP—Future Year Defense Program

GFM—Government Furnished Material

GTM—Gas Turbine Main Engine

HHD—Helo Hangar Door

HM & E—Hull, Mechanical, Electrical
HSC—Hierarchical Structure Code
ICMP—Integrated Class Maintenance Plan
IAW—in accordance with
INSURV—Board of Inspection and Survey

ISE—In-Service Engineer

ISEA—In-Service Engineering Agent
ISIC—Intermediate Superior in Command
JCN—Job Control Number

JFMM—Joint Fleet Maintenance Manual

JSN—Job Sequence Number
LCL—Lower Control Level

LLTM—Long Lead-time Material

LOA—Light Off Assessment
MAI—Master Assessment Index
MCA—Material Condition Assessment
MER—Maintenance Effectiveness Review

MLE—Mission Life Extension
MMPB—Maintenance and Modernization Business Plan
MRC—Maintenance Requirements Card
MRS—Maintenance Resource System

MSMO—Multi Ships/Multi Option

NAVSEA or NAVSEASYSCOMHQ—Naval Sea Systems Command

NAVSEALOGCEN—Naval Sea Logistics Center

NDE—Navy Data Environment
NDE-NM—Navy Data Environment-Navy Modernization
NMD—Navy Maintenance Database

NSSA—Norfolk Ship Support Activity
NSTM—Naval Ships' Technical Manual
OARS—Open Architectural Retrieval System

OD—Oil Distribution

OPNAVNOTE—Office of the Chief of Naval Operations Notice
PCD—Production Completion Date

PEO—Program Executive Office 
PMS—Planned Maintenance System
POM—Program Objective Memorandum

PR—Program Review

QA—Quality Assurance

RAST—Recovery Assist, Securing, and Traversing
RCM—Reliability Centered Maintenance
RMAIS—Regional Maintenance Automated Information System 
RMC—Regional Maintenance Center
SCD—Ship Change Document
SCLSIS—Ships Configuration and Logistics Support Information System
SDRW—Sonar Dome Rubber Window
SHIPALT—Ship Alterations
SKED—Preventative Maintenance System Scheduling
SMT—Sustainment and Modernization Team

SRA—Selected Restricted Availability
SSGTG—Ship Service Gas Turbine Generators
SSLCM—Surface Ship Life Cycle Management Activity
SSMO—Surface Ship Maintenance Offsite
SUBMEPP—Submarine Maintenance Execution Planning and Procurement Activity

SUPSHIP—Supervisor of Shipbuilding, Conversion and Repair

SWE—Surface Warfare Enterprise
SWEAP—Surface Warfare Enterprise Assessment Program
SWLIN—Ships Work Line Item Number
TFP—Technical Foundation Paper
TMA/TMI—Top Management Attention/Top Management Issues

TYCOM—Type Commander
UCL—Upper Control Level
UTR—Unfunded Technical Requirement
VLS—Vertical Launching System
Appendix B DDG 51 Class Technical Foundation paper (TFP) Definition of Terms
B.1 Definition of terms used in this TFP.

Aging Factor—A calculated number that represents the increase in man-days over time for getting the same work done.  The aging effect from corrosion, erosion, wear, fatigue, obsolescence, tooling and manufacturing capabilities, etc. makes similar work harder to complete and therefore more costly over time from one SRA/DSRA event to the next.

Alterations (Ship Changes) Tasks—Programmed and Fleet ship change requirements.  Ship Change tasks are not associated with PMS MRCs.
Assessment Tasks—System and equipment material condition assessment (MCA) requirements performed by off-ship assessment teams, normally by Regional Maintenance Center (RMC) or In-Service Engineer (ISE) teams.  An assessment task typically cites an appropriate PMS MRC for the procedure to be accomplished.
Availability Routine Tasks—Industrial activity-performed maintenance support requirements, such as Electro-Magnetic Interference certification inspections, Asbestos surveys, preparing and delivering Availability Departure Reports, providing Availability Combat Systems Planning and Engineering Services, etc. Availability routines are not associated with PMS MRCs.
Class Maintenance Plan (CMP)—A listing of all prescribed maintenance tasks for a ship class of interest accomplished by organizational, intermediate and depot level maintenance activities, including MCAs, life renewal (preventive and corrective maintenance), and alterative maintenance (ship change and alteration) tasks as well as availability routines.

CMP Development Activity—A NAVSEA-designated activity responsible for the day-to-day management of the CMP database, including developing, approving, revising, and distributing associated maintenance task data to U.S. Navy ships.  Additionally, the activity receives, processes, and resolves customer feedback reports to improve the quality of the CMP database.

Condition-Directed Task—Periodic diagnostic test or inspection that compares the existing material condition or performance of an item with established standards and takes further action accordingly.
Continuous Maintenance (CM)—Scheduled depot level maintenance conducted outside of CNO availabilities.  CM for surface ships includes average unfunded technical requirements by ship class spread over a 4 year period.

Docking Selected Restricted Availability (DSRA)—An SRA expanded to include maintenance and modernization that require dry-docking.

Duration—The period from the start of the availability to its completion.

Extended Selected Restricted Availability (ESRA)—An SRA expanded to include maintenance and modernization which cannot be completed in a SRA.

Failure-Finding Task—Task used to evaluate the condition of functions whose failures would be hidden from the operating crew.

Integrated Class Maintenance Program (ICMP)—A NAVSEA-sponsored program for identifying and consolidating all planned organizational, intermediate and depot level maintenance and maintenance support tasks for all surface ships in a central repository to facilitate efficient use by ship maintenance managers.  The program encompasses initial development and continual improvement in processes for identifying those tasks as well as the database system for making the task information readily available.

Interval—Period of time from the completion of the prior scheduled depot availability to the start of the next scheduled depot availability.

Maintenance Cycle—Period of time that starts after the completion of a ship’s overhaul or docking availability, when no overhaul availabilities are included in the maintenance plan and ends after completion of the next overhaul or docking availability.  For new construction or conversion ships, the maintenance cycle starts after completion of the Post Shakedown Availability (PSA) or as defined in the ship’s CMP.
Maintenance Effectiveness Review (MER)—A NAVSEA-sponsored detailed analysis to validate, modify, or eliminate existing planned maintenance requirements.  The associated training and analytical methodology is based on teams of knowledgeable experts applying RCM principles in a logical manner in validating the requirements.  Those teams include persons with expertise from 3 disciplines related to equipment of interest: design, real world operations and maintenance, and RCM theory and practice.

Maintenance Resource System (MRS)—Surface ship historic average of man-days for completed CNO availabilities, deferred maintenance and CM.  MRS provides a basis to accurately project depot maintenance budgets for the POM cycle and to assess the risks of deferring maintenance.

Notional Man-days—Derived from the CMP and standard cost data.  In accordance with OPNAV Instruction 1000 J, 1 man-day = 8 hours per day.
Qualified Repair Tasks—Time-directed system, equipment, and component repair requirements as well as condition based corrective maintenance tasks.  Some of these tasks may cite appropriate PMS MRCs for the procedures that are to be accomplished.
Reliability-Centered Maintenance (RCM)—A methodology to develop or revise a maintenance approach with the objective of maintaining the inherent reliability of a system or equipment, recognizing that changes in inherent reliability may be achieved only through design changes.

Repair Man-days—The Type Commander depot maintenance man-days typically accomplished by the executing activity to satisfactorily complete the type of availability indicated.  Repair man-days include fleet alteration man-days normally accomplished during the availability.
Selected Restricted Availability (SRA)—Short, labor-intensive industrial period assigned to ships in progressive or engineered operating cycle maintenance programs for the accomplishment of maintenance and selected modernization.  Ships assigned to progressive maintenance programs are maintained through SRAs in lieu of overhauls.

Time-Directed Task—Task that restores or replaces an item regardless of its actual material condition before the item reaches an age at which the probability of failure becomes much greater than at an earlier age.

TYCOM Notional Man-days—Notional man-days represent the typical Type Commander (TYCOM) notional man-days required by an executing activity and provide the most accurate basis for planning and programming purposes in the absence of specific information related to a specific availability.  Changes to the notional man-days may be required based on actual ship material condition, actual shipyard estimates, or for additional services associated with extended duration availabilities.  The OPNAV Notice 4700 justifies the required revisions to the notional man-days to better represent typical man-days required to conduct ships maintenance during CNO SRA, DSRA, EDSRA, and ESRA.

Unfunded Technical Requirement (UTR)—An unfunded, executable maintenance requirement that is deferred solely due to funding constraints.
Unscheduled Tasks—Prescribed maintenance tasks that are performed when warranted by some event or objective evidence of need, not by the passage of time.

Life Cycle Maintenance—Items, which if deferred, would significantly or exponentially drive up costs in the future and could potentially contribute to an early retirement, which is defined as prior to a ship’s expected service life.  

Vital Maintenance—Items, which if deferred, would eventually impact critical mission areas and/or may result in significant safety hazards.

� Technical Feasibility of Service Life Extension For Surface Ships Study.  Submitted by NAVSEA 05D1, dated January 31, 2008


� DDG 51 Top Technical Issue, Helo Hangar Door (HHD).  Submitted by Gust Constant, PMS400D42, dated 8 April 2008


� ESL + 5 Study Report on the DDG 51 class.  Submitted by CDR Mark Leary, COMDDGRON N43/6 
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