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Remote Assessment ObjectivesRemote Assessment Objectives

……are toare to implement proven reliabilityimplement proven reliability--centered maintenance (RCM) strategies centered maintenance (RCM) strategies 
using conditionusing condition--based maintenance (CBM) solutions in order to improve based maintenance (CBM) solutions in order to improve 
conditional awareness of distributed assets at all maintenance lconditional awareness of distributed assets at all maintenance levelsevels

Depot Maintenance:
That materiel maintenance requiring major overhaul or a complete rebuilding of parts, assemblies, subassemblies, and end items, including the 
manufacture of parts, modifications, testing, and reclamation as required. Depot maintenance serves to support lower categories of maintenance by 
providing technical assistance and performing that maintenance beyond their responsibility. Depot maintenance provides stocks of serviceable 
equipment because it has available more extensive facilities for repair than are available in lower maintenance activities. Depot maintenance includes 
all aspects of software maintenance. 

Intermediate-Level Maintenance:
That materiel maintenance that is the responsibility of, and performed by, designated maintenance activities in support of using organizations. The 
intermediate-level maintenance mission is to enhance and sustain the combat readiness and mission capability of supported activities by providing 
quality and timely materiel support at the nearest location with the 1owest practical resource expenditure. Intermediate-level maintenance includes 
limited repair of commodity-orientated components and end items, job shop, bay, and production line operations for special mission requirements; 
repair of printed circuit boards, software maintenance. and fabrication or manufacture of repair parts, assemblies, components. Jigs and fixtures, 
when approved by higher levels.

Organizational-Level Maintenance:
Maintenance normally performed by an operating unit on a day-to-day basis in support of its own operations. The organizational-level maintenance 
mission is to maintain assigned equipment in a full mission-capable status while continually improving the process. Organizational-level maintenance 

can be grouped under categories of "inspections," "servicing," "handling," and "preventive maintenance."



Remote Assessment RequirementsRemote Assessment Requirements

Optimized/Remote 
Operations & Maintenance

Capabilities 

RCM Principles

Failure Modes and Effects Analysis (FMEA)

Maintenance & Material History Analysis

CBM Monitoring Capabilities - ICAS

Centralized CBM view of fleet - MELS



Reliability Centered Maintenance (RCM)Reliability Centered Maintenance (RCM)

• A systematic approach to developing focused, effective, and cost-
efficient preventive and predictive maintenance programs

• A process to  evaluate preventive and predictive maintenance 
programs for existing equipment systems with the objective of 
continuously improving these systems while increasing the 
equipment capacity.



Streamline RCM Strategy Streamline RCM Strategy 

• 80/20 rule: 
– 20% of the equipment causes 80% of the maintenance 

• Focus on strategies to reduce the manpower and cost 
associated with maintenance.  

• Improved operations, Improved maintenance processes.   

• How CBM Fits in.  
– Provides the feed back to support and validate operational 

changes,  changes in maintenance strategy, and drives design 
changes back to the OEM. 



How RCM fits into a Maintenance PlanHow RCM fits into a Maintenance Plan

* Sustained Maintenance Planning
A publication of the DoD Reliability Analysis Center



Gap Analysis

Review Existing 
Expert Knowledge 
Bases (EKB) and 
document

Validation of EKB 
using ICAS data

Provide matrix of failure modes Provide matrix of failure modes 
vs. available sensors in ICASvs. available sensors in ICAS

Indicated unavailable sensors Indicated unavailable sensors 
where applicable.where applicable.

ICASICAS

Assessment Assessment 
ProceduresProcedures

Technician Technician 
InterviewsInterviews

Make algorithm changes as neededMake algorithm changes as needed

Verification of EKB 
through Data 
Utilization sample

Engineering ApprovalEngineering Approval

Implement Data 
Utilization Policy

Based on number of systems in Based on number of systems in 
operation in the fleet, sample operation in the fleet, sample 
data utilization results by data utilization results by 
comparing past 2comparing past 2--kilos to kilos to 
available ICAS Data (ref:  AC available ICAS Data (ref:  AC 
Plant Study)Plant Study)

Implement policy to enforce Implement policy to enforce 
data utilization for assessment data utilization for assessment 
visits and remote technical visits and remote technical 
assistanceassistance

System Level FMEA ProcessSystem Level FMEA Process



System Level FMEA Studies resultsSystem Level FMEA Studies results
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Data DOES NOT Support Failure Identification

Data Supports Failure Identification

Data Can Support Failure Identification with ICAS Configuration Change
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Reporting CBM / FMEA data into the Reporting CBM / FMEA data into the 
maintenance planmaintenance plan

MELS ePARMELS ePAR
Enterprise Performance Analysis Report

MELS iPARMELS iPAR
Integrated Performance Analysis Report

ICAS ICAS 
Integrated Condition Assessment System

Actionable Performance InformationActionable Performance Information

Maintenance Planning \
Shipboard Operations

Maintenance Planning \
Performance Design Review   

O,I,D - Level

O - Level

O,I,D - Level

Maintenance Planning 
\ Remote Assessments   



Centralized view of CBM DataCentralized view of CBM Data

ShoreShore--Based ICAS ServerBased ICAS Server II
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““MELS ClientMELS Client””

Automated ReportingAutomated Reporting

ICAS ClientICAS Client
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ALL ICAS SHIPSALL ICAS SHIPS

““MELS BrowserMELS Browser””

““MELS BrowserMELS Browser””

“Across Fleet Analysis”



Expanding from remote to continuous Expanding from remote to continuous 
assessmentsassessments

ICAS Data From Ship 
(every other week)

ICAS Data From Ship ICAS Data From Ship 
(every other week)(every other week) Data posted to MELS ServersData posted to MELS ServersData posted to MELS Servers iPARs / ePARs processed on 

MELS
iPARs / ePARs processed on iPARs / ePARs processed on 

MELSMELS

Shore-side maintenance notified via 
email when data is available for review 

(every other week)

ShoreShore--side maintenance notified via side maintenance notified via 
email when data is available for review email when data is available for review 

((every other weekevery other week))

Shore-side  
analyzes 

performance 
data

ShoreShore--side  side  
analyzes analyzes 

performance performance 
datadata

Problems Identified?Problems Identified?Problems Identified?

Ship notified of resultsNo

Begin troubleshooting 
with ship

Begin troubleshooting Begin troubleshooting 
with shipwith ship Resolve problemResolve problemResolve problem Shore-side documents 

resolution /  repair 
recommendations

ShoreShore--side documents side documents 
resolution /  repair resolution /  repair 
recommendationsrecommendations

Verify problem 
corrected with next 

data offload

Verify problem Verify problem 
corrected with next corrected with next 

data offloaddata offload

Document Results 
for MELS update

Document Results Document Results 
for MELS updatefor MELS updateGather metricsGather metricsGather metrics

Yes

No
Yes

Problem Corrected?Problem Corrected?Problem Corrected?



BackupsBackups



Condition Based Monitoring Objectives Condition Based Monitoring Objectives 

• Achieve maximum reliability, performance, and safety of 
the equipment.

• Restore equipment to required levels of performance 
when deterioration occurs (but before failure).

• Collect the data (during the life of the equipment) to 
change the design of the equipment in order to improve 
its reliability.

• Accomplish the above with minimal lifecycle costs.



CBM as a risk mitigation strategyCBM as a risk mitigation strategy

• Mitigate the risk of reduced maintenance 
budgets based on material history metrics.

• Maintenance actions extended or eliminated can 
still be managed on an as required basis 
through condition monitoring. 

• Reducing the Risk of unplanned failures.



Failure Definition Failure Definition 

• An unsatisfactory condition (may be a 
catastrophic shut down or an out of specification 
condition, such as a quality defect).

• A condition in which the equipment does not 
meet a certain performance standard.

• A physical change in the equipment indicating 
that a failure is imminent.
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