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BLUF

e The Strategic Goal:

REACTIVE == PROACTIVE

e The Requirement:

Comprehensive Framework
e The Operational “So What?":

Continued Airworthiness
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Presenter Notes
Presentation Notes
Transitioning from reactive maintenance to proactive EWIS health management guarantees critical weapon systems remain safe, reliable, and mission-ready.

The Strategic Goal:  Moving away from "fixing things when they break" (Reactive) to managing the system's health before a failure occurs (Proactive).
The Requirement: To achieve this, the USAF needs a "comprehensive framework"—which is identified as the combination of MIL-HDBK-525, MECSIP, and JSWAG coordination.
The Operational "So What?“: The ultimate reason for this effort isn't just paperwork; it is to ensure that aircraft are safe for the crew and always ready to fly the mission.
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What is EWIS?
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e Electrical Wiring Interconnect System (EWIS)

e EWIS is the wiring system and components for a complex electrical
system.
e Wire
e Cable
e Fiber optic link
e Wiring/Cable/Fiber devices
e Connectors and connector accessories
e Clamps
e etc.
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Presenter Notes
Presentation Notes
EWIS consists of everything to interconnect one system to another, or one device to another, and everything in between.
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The EWIS Challenge
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Presenter Notes
Presentation Notes
The Network: Electrical Wiring Interconnect System (EWIS) powers and interconnects all major aircraft subsystems.
The Risk: Historically, EWIS components have been implicated in a large amount of electrically-related USAF mishaps.
The Impact: 
Electrical fires and loss of critical circuits.
Documented mishaps involving wire conductors, connectors, and distribution panels.
Serious consequences: loss of mission, aircraft damage, and crew injuries.
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Evolution of DOW EWIS Continued Airworthiness
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e 1999, the FAA initiated programs to address commercial aircraft EWIS
integrity concerns after electrical systems were implicated in several high-
profile aircraft accidents.

e Address service life of aircraft wiring.
e Establish the condition of aging wiring in system components.
e Validate the adequacy of visual inspections.

e FAA's Enhanced Airworthiness Program of Airplane Systems (EAPAS)

e Maintenance and inspection tasks, intervals, and procedures
e The Enhanced Zonal Analysis Procedure (EZAP)
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Presenter Notes
Presentation Notes
In 1999, the FAA initiated programs to address commercial aircraft EWIS integrity concerns after electrical systems were implicated in several high-profile aircraft accidents. The FAA outlined a program to address the service life of aircraft wiring in transport aircraft, establish the condition of aging wiring system components, and validate the adequacy of visual inspections.
The Enhanced Airworthiness Program for Airplane Systems (EAPAS), FAA AC 25-27A, was developed to communicate the Agency's own strategies for improved aircraft safety by emphasizing the integrity of the EWIS.

FAA AC 25-27A:
This advisory circular (AC) describes parts of the compliance process for the “Enhanced Airworthiness Program for Airplane Systems/Fuel Tank Safety (EAPAS/FTS)” rule. This AC provides guidance for developing maintenance and inspection instructions for EWIS using an enhanced zonal analysis procedure (EZAP). For the purposes of this AC, the term “maintenance” encompasses both “maintenance” and “preventive maintenance,” as those terms are defined in Title 14, Code of Federal Regulations (14 CFR) 1.1.
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Evolution of DOW EWIS Continued Airworthiness >@<
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e From commercial to the DOW
e MIL-HDBK-525, Electrical Wiring Interconnect System Integrity Program

e Leverages and tailors FAA Advisory Circulars for military platforms.
e Empowers maintenance and engineering communities to make fact-based decisions.

e Seven Core Process Tasks to condition based assessment, remaining life projection,
and continued airworthiness.

e Implementation of EWISIP promotes the continued operational safety,
suitability, and effectiveness (OSS&E) of the EWIS systems throughout all
phases of the aircraft’s life.
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Presenter Notes
Presentation Notes
Building on these commercial aviation lessons, the DOW adopted stringent airworthiness certification processes to ensure EWIS integrity and continued airworthiness. This briefing details the USAF's proactive approach, centered on the MIL-HDBK-525, "EWIS Integrity Program." This handbook leverages and tailors FAA Advisory Circulars for military platforms, establishing a framework that operates in tandem with the Mechanical Equipment and Subsystem Integrity Program (MECSIP) under MIL-STD-1798 and MIL-HDBK-516, Airworthiness Certification Criteria. Together, these standards mandate a comprehensive, multi-task process for documentation, analysis, inspection, and life assessment.

EWISIP contains a framework to achieve and maintain the physical and functional integrity of the EWIS. Identify critical EWIS paths and degradation or damage that can then be scheduled for inspection, repair, or replacement. Reduces EWIS functional failures and EWIS electrical fires, increase safe operation of the aircraft, increase aircraft availability, and reduce overall system life cycle costs.

EWIS Core Tasks (tailorable)
Core Process Task One – Document overall EWIS and identify critical circuit paths and functions
Core Process Task Two – Collect and analyze EWIS failure and maintenance data
Core Process Task Three – Conduct an on aircraft physical and electrical inspection and document overall condition of the aircraft EWIS
Core Process Task Four – Conduct a comprehensive materials/aging analysis of wiring and electrical components removed from the aircraft
Core Process Task Five – Analyze and provide an overall risk and life assessment of the aircraft EWIS
Core Process Task Six – Apply overall analysis toward an action plan
Core Process Task Seven – Tailor and apply Core Tasks One through Six iteratively as required
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EWISIP Requirements Vehicles
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1. MIL-HDBK-516, Airworthiness Certification Criteria

e Design requirements
e Installation requirements

2. MIL-STD-1798, Mechanical Equipment & Subsystems Integrity
Program

e Understanding of the validated capabilities of each mechanical system
relative to the design service life, usage and environments

e Process to achieve and maintain the physical and functional integrity of the
mechanical elements of aircraft systems throughout its operational service
life.

e A multi-task approach including documentation, analysis,
iInspection, and risk assessment.
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Presenter Notes
Presentation Notes
**All these requirements apply to all of DOW, however, application of the requirements can differ by Service Branch.

MIL-HDBK-516C, Section 12.2.1 – 12.2.5 contains design requirements. 12.2.6 – 12.2.6.8 contains the installation requirements. Requirements are defined in the Certification Basis and verified with the Compliance Report.

MIL-STD-1798D:
Annual reviews are a spot check of all MECSIPs across the AF to examine selected aspects of compliance to MIL-STD-1798. 
Communicate overall MECSIP health and effectiveness to senior leadership. 
Identify opportunities to provide senior leadership with areas they can influence for greater future effectiveness and compliance.
10 MECSIP Process Elements
Program self assessment and brief to MECSIP Technical Expert (TE)
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The Role of the Joint Service Wiring Action
Group (JSWAG

e DOW chartered joint service forum to provide advancement in
safety, reliability, maintainability and readiness of all DOW aircraft
by improving their EWIS.

e Directly supports the warfighter with timely, specific aircraft wiring
systems and components solutions.

e Develops new components, capabilities, specifications, and
supports engineering / testing to expedite solutions.

e Supports all type/model/series; sharing lessons learned and EWIS
solutions.

I~ 66

It’s not just wiring....... it’s “a system”
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Presenter Notes
Presentation Notes
JSWAG Charter (18April2024) signed by Mr. Patrick N. Kelleher, Deputy Assistant Secretary of Defense (Materiel Readiness)

JSWAG Mission:
To sharpen the combat lethality and resilience of the Joint Force, JSWAG drives the modernization and reliability of all military aircraft Electrical Wiring Interconnection Systems (EWIS). By unifying cross-service standards and innovation across the Department of War and Department of Homeland Security, we guarantee the integrity of airborne assets, underpinning America's integrated deterrence and ensuring the Joint Force is ready to prevail against any adversary.


Standardizing EWIS Integrity — The WUC @
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e Work Unit Code: The WUC consists of five characters and is used
to identify the system, subsystem, or component on which
maintenance is required or was accomplished.

e First two characters - Identify the type of system the assembly or
component is part of.

e Third and fourth characters - ldentify subsystems or major assemblies as
applicable.

e Fifth character - Identifies reparable items, non-reparable critical parts, and
structural members.

e 62AA0

e Discrepancy: V/UHF transmits very weak, but reception is normal.

e Corrective Action: Connector plug J1 on V/UHF 1 R/T repaired and
reinstalled.
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Presenter Notes
Presentation Notes
MIL-DTL-3876H (USAF) 6.4.11 Work unit code. The WUC consists of five characters and is used to identify the system, subsystem, or component on which maintenance is required, or was accomplished.

Example is from C-5 failure data from KBR Wyle JSWAG brief.
62 is the Very High Frequency Communication system code defined in Table 1 of MIL-DTL-38769


e WUC structure for EWIS nonexistent.
e EWIS not identified as a system.

e Existing Codes are Ambiguous Across all Weapons Systems
e "Generic" wiring WUCs within each aircraft’'s system/subsystem breakdown
indicating the same failure reporting problem exists.

e Difficult to pin-point trouble areas (i.e. multiple connections to
multiple systems).

e Failures tracked under the system that was initially logged.
e 62AA0

e Discrepancy: V/UHF transmits very weak, but reception is normal.
e Corrective Action: Connector plug J1 on V/UHF 1 R/T repaired and reinstalled.
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Standardizing EWIS Integrity — The Problem @
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Standardizing EWIS Integrity — The Solution @

e A standard 5-digit WUC structure for EWIS.

e Changes made in MIL-DTL-38769, Detailed Specification Manuals,
Technical — Work Unit Code (USAF).

e Allows for precise identification of EWIS components across all
weapon systems.

e Enables accurate tracking and failure analysis

e Improved data leads to better projections of remaining service life
and more effective preventative maintenance schedules.
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Presenter Notes
Presentation Notes
Being able to track EWIS as a system allows for a better view of the overall health EWIS system.  It allows for easier analysis, requiring less manpower.

USAF: EWIS as a system is slowly progressing through aircraft platforms.  C-5, F-15, T-7 are examples of platforms which have adopted this into their maintenance manuals.
USN/USMC: CV-22, F-18, other platforms
USA: All air vehicle platforms currently tracking EWIS as a system.
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Standardizing EWIS Integrity — The Challenges
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e Time required to change is a long process.
e Legacy platform technical data updates.
e Not all platforms can use the same EWIS system code.
e Training required.

e Corrections to maintenance data is still required.
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N# Standardizing EWIS Integrity — The Synergy 2

MECSIP +
EWISIP

JSWAG

WIRING ACTION GROUP
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Presenter Notes
Presentation Notes
MECSIP provides the lifecycle management framework.

EWISIP provides the specific technical integrity tasks.

Together, they ensure a holistic, proactive approach to total system health.
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Standardizing EWIS Integrity — The Impact
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e The synergy of MECSIP with the guidelines of EWISIP and the
collaboration of JSWAG.

e Assists in a philosophical shift in how the DOW sustains aircraft electrical
system.

e Standardizing allows a move from “ad-hoc” repairs to a lifecycle-
based health management approach.
e Proactively addresses the root cause of wiring-related mishaps.
e Helps to mitigate the risk associated with aging wiring.
e Ensures continued airworthiness of the certified platform.
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Presenter Notes
Presentation Notes
By using the synergies between the individual service branches, JSWAG and MECSIP and EWISIP, it empowers maintenance and engineering communities to conduct accurate risk assessments, make fact-based decisions regarding EWIS component conditions, project remaining service life, and ensure the continued airworthiness of the fleet.
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Questions? ©
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