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Broad Agency Announcement (BAA) TCBAA-04-HUMS 

Development of Health and Usage Monitoring Systems (HUMS) 

Research and Development Plan

1.  Background

Health and Usage Monitoring Systems (HUMS) are used for rotor track and balance, exceedance monitoring, engine and drive train diagnostics, and structural usage monitoring.  Health and usage monitoring systems typically consist of a variety of onboard sensors, algorithms, and data acquisition systems.  The acquired data may be processed onboard the rotorcraft or on a ground station (or a combination of both) providing the means to measure against defined criteria and generate instructions for the maintenance staff and/or flight crew for intervention.

To meet these needs a variety of HUMS have been developed and put into service.  Initially, these systems were installed to demonstrate the feasibility of gathering meaningful data to modify required maintenance and/or operational actions.  The degree of qualification required for this type of installation is relatively low.  

Driven by increasing demands for safety improvement and operational cost reduction and the availability of new enabling technologies and science, advanced HUMS technologies and applications are emerging.  The new technologies and applications present complex certification issues related to HUMS hardware and software certification, for both the airborne and ground based parts of the system.  Additionally, potential use of HUMS to support evolving damage tolerance approaches to continued airworthiness pose many complex issues.  This type of installation requires a higher degree of qualification, commensurate to the criticality of the most severe effect of the intervention action(s) on the rotorcraft.  Additionally, as tools and methodologies for the rotorcraft damage tolerance (DT) have been significantly developed and our understanding of DT philosophy has been substantially improved, the combined DT and HUMS technologies to address safety must also be considered.  

FAA Advisory Circular AC-29-2C, Section MG15, addresses airworthiness approval of HUMS.  The AC provides guidance for achieving airworthiness approval for installation, credit validation, and instructions for continued airworthiness (ICA) for a full range of HUMS applications.  Installation includes all the equipment needed for the end-to-end application that is associated with acquiring, storing, processing, and displaying the HUMS application data, including airborne and ground-based equipment.  Credit validation includes evidence of effectiveness for the developed algorithms, acceptance limits, trend setting data, tests, etc., and the demonstration methods employed.  A plan is needed to ensure continued airworthiness of those parts that could change with time or usage and includes the methods used to ensure continued airworthiness.  The AC establishes an acceptable means, but not the only means of certifying a rotorcraft HUMS.  

Certification of HUMS addresses the complete system, including quality assurance of data produced from the airborne modules of the HUMS, and the potential subsequent intervening actions resulting from the ground processing of the airborne data.  


In summary, the main objectives of FAA HUMS R&D are: 

· Validation of certification procedures contained in AC-29-2C, Section MG-15,  

· Substantiation of HUMS applications used to support rotorcraft damage tolerance approaches for continued airworthiness issues,  

· Advancement and demonstration of sensor technologies,

· Research and demonstration on the use of HUMS to provide on-board warning to flight crew, and

· Flight testing with HUMS-installed helicopters.

2.  Purpose

The FAA is interested in inputs from a broad area of the rotorcraft community (i.e., HUMS manufacturers, Rotorcraft OEMs, Rotorcraft Users and academia performing research in this area).  The purpose of this BAA is to obtain HUMS technology research for use by the FAA in the development of a HUMS R&D research and development plan.  This plan, once completed, will provide the FAA with a systematic and cost effective plan for managing the diverse research projects that are necessary to achieve FAA research goals related to HUMS development, implementation, and use.  The plan will address near-term (5 year) and long-term (10 year) research requirements and goals.  

3.  Submission Deadlines
Formal technical proposals (see section 4) prepared in accordance with this synopsis will be accepted through 15 June 2004.  Any proposals submitted after June 15, 2004 will not be considered.  

4.  Submission Requirements
Offerors will submit formal proposals.  The formal technical proposal shall address the requirements described in the ‘Formal Proposal Requirements’ section of this announcement.  

Mail the formal proposals to:

William J. Hughes Technical Center

Building 300, Code AAR-480 (Attn: P. Swindell)

Atlantic City Int’l Airport, NJ 08405

In addition (not as a substitute for the paper copy), an electronic version of the formal proposal will be emailed, by June 15, 2004, to paul.swindell@faa.gov.  The electronic version shall be provided in Microsoft Word or Adobe Acrobat format.

5.  Formal Proposal Requirements 

a. Offerors shall develop and submit proposals to the FAA addressing, at the minimum, the following criteria:

1. Substantial knowledge and experience in various aspects of HUMS including the development, validation, operation, and application of HUMS technologies.

2. Past and current HUMS research activities.

3. Detailed cost proposal. 
4. Proposed project plan in Microsoft Project with all relevant details/tasks spelled out that will demonstrate that the offeror can complete this effort in the 3 month window required.

5. Proposed personnel and their resume/credential.

b. Offerors will describe their proposed approach for addressing the following major areas:

1. Existing HUMS technologies (domestic, international, commercial and military), current maturity level, current application of HUMS technologies (actual applications), current success and/or deficiencies with HUMS technologies (including certification), barriers to the certification and application of HUMS.  Review the current state of HUMS technologies, performance, and applications, and assess the readiness of these technologies relative to the FAA HUMS issues described in the Background section above.  This includes identification of current deficiencies impeding the certification and applications of HUMS and address the FAA objectives in paragraph 1.

2. Identify and describe anticipated areas of requirements growth for HUMS, including hardware, software, performance and applications.
3. Identification of current HUMS R&D activities and programs being conducted by the rotorcraft industry, HUMS developers, academia, and government. 
4. Gap analysis between the current state of HUMS certification, development, and applications, the identified HUMS goals, research objectives in paragraph 1, the deficiencies identified in paragraph 5.b.1 and the requirements growth areas identified in paragraph 5.b.2. 
5. Identification of research projects required to achieve defined goals identified by the gap analysis.  Each project shall include a full description of the intended output, the goal it is intended to support, essential inputs to the project, performance metrics for the project, major project milestones, and exit criteria.  A rough estimate of costs and schedule shall also be provided.  Projects shall be organized into short term (1-5 years) and long term (5-10 year) horizons.
6.  
1. 

c. The final product shall be a report documenting all activities and results.  
6.  Deliverable Requirements


· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
a. 
b. Thirty (30) days prior to contract completion, offerors shall electronically submit a draft final report for FAA review and comment.  All deliverables including but not limited to technical information and data generated from this contract shall be publicly and unconditionally releasable for use in FAA publications.  The draft final report shall contain, at a minimum, the information below:  
1. Executive Summary

2. Introduction 

3. State of HUMS Technologies, Certification, and Applications

4. Future HUMS Requirement

5. Current R&D Activities and Programs

6. Gap Analysis

7. R&D Requirements 

8. Five and Ten-Year R&D Goals, Plans, and Milestones 
9. Estimated Costs
10. R&D Performance Metrics and Exit Criteria
7.  Method of Evaluation 

Proposals will be evaluated in the four technical areas listed in order of decreasing importance:

a. Technical merit.

b. Utility to the FAA.

c. Investigative team competency and HUMS experience.

d. 
e. 
f. Effective plan for project completion.

Cost and cost realism will be evaluated as acceptable or unacceptable only.  Acceptable proposals will have costs commensurate with the workload proposed and will not exceed $50,000. 
It is anticipated that there will be multiple awards from this BAA.  
8.  Period of Performance: 
Efforts lasting no more than three months will be considered.   
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