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HEALTH-READY COMPONENTS & SYSTEMS (HRCS) CONSORTIUM

• Based on SAE JA6268™ – Design and Run-Time Information Exchange for Health-Ready 
Components, released April 2018

• Consortia Background 
• HRCS fosters improvements in performance, reliability, cost reduction & safety*
• Potentially required technology for Autonomous Vehicles and Aircraft (?)
• Closely aligned with Digital Thread trend
• Multi-sector, high overlap with Auto and Aero 
• Other sectors including manufacturing

• Positioning – Voting membership shapes the program  shapes industry
• OEMS – higher reliability, customer satisfaction, & safety; reduced warranty costs, standardized protocols
• Fleet Operators – moving away from diagnosis and repair to predictive analytics, reduced downtime, 

standardized protocols, higher visibility to HRCS components 
• Part Suppliers – field performance data feedback, standardized protocols, and visibility to customers 
• Research Organizations

• Why now? – Drive use of standard before market fragments
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HRCS FOCUS: MOBILITY (ALSO APPLICABLE TO FIXED-BASE EQUIPMENT, E.G., MFG.)  
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ORIGINATING DOCUMENT: SAE JA6268™

https://www.sae.org/standards/content/ja6268_201804/Source:

https://www.sae.org/standards/content/ja6268_201804/
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https://hrcs.sae-itc.org/
previewAtPHMSociety2019



https://hrcs.sae-itc.org/
previewAtPHMSociety2019
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https://
hrcs.sae-itc.org/
previewAtPHMSociety2019
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https://
hrcs.sae-itc.org/
previewAtPHMSociety2019
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Building on experience
with blockchain-backed
database technology

https://ts200.sae-itc.org/
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HRCS WEBSITE INCLUDING MEMBERSHIP INFO

www.sae-itc.com/hrcs 
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IVHM CAPABILITY (VEHICLE LEVEL) (SOURCE: SAE JA6268™)
Illustrating industry evolution in use of diagnosis & prognosis for vehicle maintenance

 For some OEMs, this could
be on-board recording
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SAE JA6268™ THREE REGISTRATION STAGES
(NOTE: NOW AT COMPONENT/SUBSYSTEM LEVEL)

Ladder-like structured Stage Registrations for easy entry and upgrades 
when ready.  No proprietary information will be requested or listed.

Stage 1: Functional Self Assessment

Stage 2: Failure Modes Assessment

Stage 3: Detailed Design Assessment
Note: 
 Stage 1 is a low barrier to entry provisional registration. All Stage 1 

information will be recorded in online HRCS Registry.
 Stages 2 & 3 are enhanced by seeking an OEM/ integrator to validate the 

more detailed supplier-provided assessments. Stage 2 & 3 completion will 
be noted in HRCS Registry.  This additional [potentially proprietary] 
data will not be loaded into the registry.
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SAE HRCS HEALTH-READY COMPONENTS REGISTRY 

Stage 1

*All examples and associated numbers in this 
presentation are for illustrative purposes only.
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STAGE 1 REGISTRATION: QUICK, EASY WAY TO GET 
COMPONENTS LISTED 

• Provide assurance that a consistent process was followed and that the information is 
correct.

• Enable participants to find information they are seeking in a cost-effective manner.

• Ensure a neutral, unbiased approach.

• Provide contacts for more information or issue resolution.

• Leverage shared knowledge and technology
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ISO FUNCTIONAL REF. MODEL—ASSESSING % COVERAGE, PART A
*(adapted for use) ISO13374-1 (2002). Condition Monitoring and Diagnostics of Machines, Geneva, Switzerland

IVHM Functional Block Description IVHM Process Stage

Data Acquisition (DA) 
This function collects the sensor data and health state 
information from the equipment internal monitors, the 
system data bus or data recorder.

Sense

Acquire

Data Manipulation (DM) This function processes and transforms the sensor data and 
health state information collected by the DA.

Transfer

Analyze

State Detection (SD) 
This function evaluates equipment state conditions against 
normal operating profiles and generates normal or abnormal 
condition indicators.

Health Assessment (HA) This function provides information to determine the current 
state of health of equipment.

Prognostics Assessment (PA) This function provides future state of health, performance life 
remaining, or remaining useful life (usage) indicators.

Advisory Generation (AG) This function provides actionable information to operational 
and maintenance personnel or external systems. Act
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STAGE 1: FUNCTIONAL SELF-ASSESSMENT, PART B

 For Data Acquisition and Manipulation
o Machine readable info exchange?
o Machine readable conversion of raw inputs into engineering units?
o Severity of failures?

 For State Detection & Health Assessment
o Health indicators identified?
o Relationships/Models Identified?
o Diagnostic Metrics?

 For Prognostics Assessment & Advisory Generation
o Average advance notice (RUL—Remaining Useful Life)?
o Typical Standard Deviation for RUL?
o Prognostic Metrics?

Part B asks 7 Supplemental Questions for Covered Failure Modes Identified in Part A to quantify sophistication



17Copyright © SAE ITC. Further use or distribution
is not permitted without permission from SAE ITC.9/24/19SAE Industry Technologies Consortia (SAE ITC)

SAE HRCS HEALTH-READY COMPONENTS REGISTRY 

Stage 2

*All examples and associated numbers in this 
presentation are for illustrative purposes only.
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Failure 
Mode

IPTV 
Expected 
in 1st 5 
Years

% Field 
Failures

FM1 10.0000 44.2605
FM2 6.0000 26.5563
FM3 4.0000 17.7042
FM4 2.0000 8.8521
FM5 0.5000 2.2130
FM6 0.0900 0.3983
FM7 0.0030 0.0133
FM8 0.0005 0.0022
Total 22.5935 100.0000

FAILURE MODES PRIORITIZED BY FREQUENCY OF OCCURRENCE
(HYPOTHETICAL EXAMPLE)

FM1
44%

FM2
27%

FM3
18%

FM4
9%

FM5
2%

FM6
0%

FM7
0%

FM8
0%

% Field Failures

FM1

FM2

FM3

FM4

FM5

FM6

FM7

FM8

Note that FM1, 2 
& 3 collectively 
represent ~90% of 
all field failures

* or other reference period
IPTV=Incidents Per Thousand Vehicles

*
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STAGE 2: FAILURE MODES ASSESSMENT
Similar to Stage 1 but based on each individual 
failure mode instead of aggregate performance

Stated RUL Units:
Hours
Days
Weeks
Months

Cycles (flights/trips/starts)
Engine Hrs
Operation Hrs
Other: ______________

Diagnostic/Prognostic Performance Units*:
TPR/FPR
TNR/FNR
PPV/NPV
FDR/FOR

CD Coverage
NTF (NFF)
RUL Standard Deviation
Other: ______________

* AIR7999 - Diagnostic and Prognostic Metrics for 
Engine Health Management Systems, Apprendix A (Draft)

EXAMPLE
Failure 
Mode 

Descrip-
tion

% Field  
Failures

Severity 
of Failure 

(5-1)

Avg Cost 
of Repairs 

(CPV) $

Health 
Indicators 

ID’d 
(describe)

Relationships 
/ Models ID’d 

(describe)

Machine 
Readable 

Information 
Exchange?  

(Y/N)

Machine 
Readable Conv 
of Raw Inputs 
to Eng Units? 

(Y/N)

Typical RUL 
Notice 

(selected 
units if 

predicted)

Diagnostic 
Metrics 

(selected 
type if 

available)

Prognostic 
Metrics 

(selected 
type if 

available)

Data Acquisition & 
Manipulation (DA & 
DM) % Coverage for 
Given Failure Mode

State Detection & 
Health Assesment (SD & 

HA) % Coverage for 
Given Failure Mode

Prognostics Assessment & 
Advisory Generation (PA & 
AG) % Coverage for Given 

Failure Mode
…

1 aaaa 45 3 50 YES YES YES YES -- 50 -- 90 75 0

2 bbbb 20 4 100 YES YES YES YES -- 60 -- 100 40 0

3 cccc 15 5 300 YES YES YES YES -- 60 -- 100 30 0

4 dddd 15 3 200 NO NO YES YES -- 60 -- 100 25 0

"n" eeee 5 2 100 NO NO YES YES -- 90 -- 0 0 0

Sum 
<=100% 100 Sums weighted by % 

Field Failures 90.5 50.0 0.0
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WHY JOIN THESE EFFORTS IN THE HRCS SG? 

• Ensure interoperable instead of proprietary solutions

• Protection of operating in a legal, pre-competitive environment 

• Health-Ready Component Registry gives visibility to SAE JA6268™ health-ready 
components and creates a cross-industry movement to implement IVHM

• Subcommittees agree on specific document interchange content and format 
descriptions building on existing documents (like GM’s ICD component description file and 
ARINC standards) that can be augmented to better support for health-ready components

• Agreed upon actions to put SAE JA6268™ into practice by going down a level from the 
high-level content captured in JA6268™

• Subcommittees to tackle terminology/lexicon/vocabulary in important industry domains
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KEY MESSAGE!

• Data is increasingly becoming “the” critical asset
⎼ Even when big data is available, it can be difficult to use
⎼ Also, we must rise from Data Information Insight Action

• PHM/VHM/IVHM* encompasses both the traditional paradigm of 
diagnostics and the new paradigm of prognostics

• SAE JA6268™ & HRCS lays out a future vision of how suppliers and 
OEMs can collaborate to mutual advantage to speed VHM implementation

• Industry Consortia can provide a complimentary 
mechanism to go beyond what standards alone 
can not accomplish

21

* PHM, VHM, IVHM used somewhat interchangeably
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QUESTIONS?
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THANK YOU!
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