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V22 AWTS Test Results
• V22 Phase AWTS Test List
• Certification Test Protocol (CTP) Defined
• Interpreting CTP Test Results
• Isolation
• Insulation
• Accuracy of Test Results



V22 Phase AWTS Test List
• All Phase AWTS Tests Programs Include:
 TAC Loopback*
 Hookup Instructions*
 Safe to Turn on Tests
 Unused Pins 
 Backshell/Chassis Continuity
 Continuity
 Continuity CTP
 Isolation
 Insulation 

*Includes Hookup Verification “Sniff Check”



Continuity Testing
• Indicates there is a conductive path between two points

• Standard OEM Tests are 0.5 Amp DC Current for all conductive paths

• Failed Continuity test represents an “open” circuit

• Expected return measurement is less than 2 ohms



Certification Test Protocol (CTP) Defined
• Continuity Certification Test Protocol utilizes a total of six measurements for 

a single continuity test to assess the integrity of the wire (conductor). CTP 
was intended for detecting flaws in wiring that can lead to intermittent 
discrepancies in flight.

• Designed to detect manufacturing defects
 Improper contact crimp
 Missing / Broken Strands
 Corrosion
 Contamination (Water, Oils, etc.)



Continuity CTP Testing
Continuity CTP Test Values
a) 10mA  Expected <2.00ohm (Basic Continuity Test)
b) 100mA  Expected <495mohm (typical)
c) 1A   Expected <495mohm (typical)
d) 10mA  Expected <510mohm (typical)
e) b – c (linearity test) less than 50mohm difference

 Missing strands will show an increased resistance at a higher stimulus
 Under crimped contact will show a decreased resistance at a higher stimulus

f)   d – a (stability test) less than 50mohm difference
 Failed Stability Test Indicates contamination or corrosion



Certification Test Protocol (CTP)
• Expected Values based on wire type, gauge and 

length
• Return Value Determines Degradation
 Corrosion, Contamination, Recessed Contacts, 

improper crimp, missing/broken wire strands

• Degraded is not Failed
 May not show as a system fault
 Wire is within system specification

• Maintainers encouraged to investigate



CTP Results in Elite (On Screen)



CTP Results in Elite (On Screen)



CTP Results in Elite (On Screen)



CTP Results in .txt File



Degraded CTP Results in Elite (on Screen)



Degraded CTP Results in .txt File



Interpreting Degraded CTP Results

Wire Passes Continuity

Increased Stimulus – Improved Continuity

Shows Degraded Linearity (b-c)

Typically, under crimped pins, contamination or 
corrosion.



Interpreting Degraded CTP Results

Wire Passes Continuity

Same Stimulus – Improved Continuity

Shows Degraded Stability (d-a)

Missing or broken strands. 
Wire does not bleed of the energy



Isolation Test (Bulk Test)
• Ensures 2 points, or wires, have sufficient resistance between them 

preventing the flow of current
• Low voltage stimulus
• 0.25 VDC 
• Dwell 0.05s during test and 0.5s between test
• Failed Isolation Examples
 Chafed wire (wire to wire, wire to ground)
 Stray wire strands 
 Defective connector insert/grommet



Failed Isolation Result 



Insulation Test (Bulk Test)
• Apply high voltage to one wire at a time and measuring for current leakage 

to other wires and harness/chassis ground (Backshell)
• Test Parameters
 500 VDC 
 >500 MOhm Return (TACs Only)
 >350 MOhm Return (A/C Harnesses and WIAs)

• Required Parameters
 Pass Continuity

• Continuity CTP Degradation will not stop this test
 Pass Isolation



Failed Insulation Test Result in Elite



Failed Insulation Test Result in .txt File

Each wire path is tested from both ends



Failed Insulation Test (Continued)
• Wires Chafed to 90-degree Adapter
• Repaired with heat shrink
• Passed CTP
 No Conductor damage or degradation

• Passed Isolation
 No wire to wire or pin to pin continuity

• Failed 500V Insulation Test
 Fluid/oil intrusion under heat shrink created a 

conductive path



Accuracy of Testing
• Test Results Accuracy
 AWTS Alignment
 Self Test
 TAC Loopback
 Hookup
 Clean Connectors
 Secure Connectors



Questions and Open Discussion



Points of Contact
V22 FST

Jeremy Gibson   Matt Jackson    Dave Droke
V-22 FST Avionics Lead  V-22 FST Senior Engineer   V22 FST Engineer Tech
Jeremy.d.Gibson.civ@us.navy.mil matthew.c.jackson.civ@us.navy.mil  david.c.droke.civ@us.navy.mil 
MCAS Cherry Point, NC  MCAS New River, NC   MCAS New River, NC

V22 PSE

Keith J. Ruff   Joseph Cuomo
V-22 Lead Support Equipment SEIPT Wiring Lead Engineer
Systems Engineer   joseph.a.cuomo2.civ@us.navy.mil
keith.j.ruff2.civ@us.navy.mil  Lakehurst, NJ
Lakehurst, NJ  
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