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Background

I S

* Deliver AWTS and Associated Test Program Sets to perform Periodic Wiring
Health Assessment of targeted systems tested at the O Level

* Intended to reduce intermittent faults, mission aborts, unscheduled
maintenance

* Interval: Phase B (560 hour) and D (1120 hour) inspections
* Non Deployed Units Only: Shipboard and forward deployed units exempt

* Harnesses chosen for inspection were based on known degraders for FADEC
and Flight Control Wiring — Not Fully Data Driven

* Phase Requirement Started in 2"4 Quarter of FY 2020




* Use Phase to Groom Wiring

e Create an Electrical
inspection of wiring

associated with FADEC B
Engine shutdown in flight

* Expand testing to include
Flight Control Wiring

Harness to Harness

Wire to Adapter Chafing Chafing




Hardware

e Utilize the 100000-02 500V AWTS
= PMA 275 Procured initial Assets for V22

" Follow on items procured and managed by
PMA 260 (Common)

* Test Program Sets
= FADEC Wiring
* 3 RH/3LH

" Flight Control Wiring and WIAs
« 5LH/6 RH

* Incorporate 4 Wire (Kelvin) Testing
= 2 wire TACS Require CTP Adapters




V22 AWTS Phase TPSs
I W

Flight Control Accessory




Software

I W

* Test Programs I Operator Input
. Eje”vsgc;ger?gm/:clypse, delivered to NAVAIR with ilrz:a;uzoﬁl% Y —
= Managed and updated by LKE (Joe Cuomo) o
* Accurate data entry vital to Data Collection  Troubleshoct
and Review i *
* Combined programs allow for flexibility Job Control Number: [JCNT23458 *
= FADEC A Test Program has Left/Right dropdown et :Len tacele -
* |ndividual Harness/ WIA have multiple P/N Fight Hours:  [12345 ‘
Comment: |
Exit ‘ Help ‘ Continue

[t



Logistics

I W

* Hardware: E Coded assets assigned to each supporting MALS/I Level
" | Level Responsible for storage, care, upkeep, repair of AWTS and TACs

* O Level Tasks in IETM for Phase
" Electrical inspection (Run All Test)

= PHASE B FADEC AND FLIGHT CONTROLS AUTOMATED WIRING TEST (NON-
DEPLOYMENT USE ONLY)

= Additional O Level Tasks for troubleshooting
* | Level Tasks in IETM for individual harnesses and wiring components

e Supplemental Instruction Guide
= (A1-V22AB-TIS-000-S2/ TO-1V-22(C)B-2-DB-1)



Logistics (Continued)
{Q:"’f-'.q-,.s_,_mﬁ c_o’-‘g h : %
» Software Repository managed by AWSEC LKE

e SPORK /spork/ noun

= A NAVAIR git repository for version control, code ©
collaboration, and continuous integration/deployment v

= https://spork.navairl.navy.mil

» Software Delivery managed by V22 FST
» NDDS Cloud NDDS

= https://nddscloud.navair.navy.mil

FROM SERVER TO SORTIE



https://spork.navair1.navy.mil/
https://spork.navair1.navy.mil/
https://nddscloud.navair.navy.mil/
https://nddscloud.navair.navy.mil/

Logistics (NDDS Delivery)
I

* Single .zip file including 4 Folders:

= AWTS Information

* Supplemental Instruction Guide
* File Management (How To Guide)
* Complete TPS List (Configuration/Revision Management)

= V22 PHASE

* All Test Programs required for B or D Phase

= \/22 TPSs
e All V22 Test Programs (O and | Level)

= Test Adapter Cables
» All Cable Drawings




Dialog B. Select applicable automated wiring test.
« LEFT ENGINE FADEC A AUTOMATED WIRING TEST (LEFT ENGINE FADEC A AUTOMATED WIRING TEST)
AI I IETM Tas kS Have Same Ste PS « LEFT ENGINE FADEC B AUTOMATED WIRING TEST (LEFT ENGINE FADEC B AUTOMATED WIRING TEST)
« LEFT FADEC CROSS TALK AUTOMATED WIRING TEST (LEFT FADEC CROSS TALK AUTOMATED WIRING TEST)
| |
Connect harnesses under test to « LEFT FLIGHT CONTROL AUTOMATED WIRING TEST (LEFT FLIGHT CONTROL AUTOMATED WIRING TEST)
AW TS TACS, rUn AW TS TS, and - e e . ToMATED W T2
record results (Al-VZ 2AB-TIS-000- . wiRiNG INTEGRATION ASSEMBLY WA69 AUTOMATED WIRING TEST (WIRING INTEGRATION ASSEMBLY WAG9
Sz / TO 1V 22(C)B 2 DB 1) AUTOMATED WIRING TEST)
« WIRING INTEGRATION ASSEMBLY WA75 AUTOMATED WIRING TEST (WIRING INTEGRATION ASSEMBLY WA75
. AUTOMATED WIRING TEST)
. .
Verlfy all AWTS TPS results » RIGHT ENGINE FADEC A AUTOMATED WIRING TEST (RIGHT ENGINE FADEC A AUTOMATED WIRING TEST)
. « RIGHT ENGINE FADEC B AUTOMATED WIRING TEST (RIGHT ENGINE FADEC B AUTOMATED WIRING TEST)
| |
Disconnect harnesses under test « RIGHT FADEC CROSS TALK AUTOMATED WIRING TEST (RIGHT FADEC CROSS TALK AUTOMATED WIRING TEST)
from AWTS TACS « RIGHT FLIGHT CONTROL AUTOMATED WIRING TEST (RIGHT FLIGHT CONTROL AUTOMATED WIRING TEST)
« W971 HARNESS AUTOMATED WIRING TEST (W971 HARNESS AUTOMATED WIRING TEST)
« W972 HARNESS AUTOMATED WIRING TEST (W972 HARNESS AUTOMATED WIRING TEST)
« W954 HARNESS AUTOMATED WIRING TEST (W954 HARNESS AUTOMATED WIRING TEST)
« WIRING INTEGRATION ASSEMBLY WA68 AUTOMATED WIRING TEST (WIRING INTEGRATION ASSEMBLY WA68
AUTOMATED WIRING TEST)
« WIRING INTEGRATION ASSEMBLY WA72 AUTOMATED WIRING TEST (WIRING INTEGRATION ASSEMBLY WA72
AUTOMATED WIRING TEST)



V22 AWTS Supplemental
S U

A1-V22AB-TIS-000-S2 / TO-1V-22(C)B-2-DB-1

TAC TAC refdes | UUT refdes Cormm
Figure 53 WT1BMTITANWT18 Hamess Diagram
4055A55004-1
Figure 54 W1 WT1T4206UF148 RH Engine, W5J1 (Yellow Hamess) Disc.
W42 to
WGP
Figure 55 W43 WT1TTE31UCME2PE RH FADECB, J6
4055A55005-1
Figure 56 WaJ1 WT16M4296UP170 RH FPMU, P13 Disc.
Figure 57 Whaa2 WT16/TE631UCME2P5 Routing W5 from FPMU to FADEC B
4055A55006-1
Figure 53 ] Routing Routing W6 from FADEC B to Torgue Sensor
Figure 59 WaJ1 WT1B/T40USUB4P1 Torque Sensor, P1 (inlet panel removed)
4DYELLI:M' ENG HARNESS DISC
VERT FW DISC 4285UP148
425U S0 ZRELIP 50
OUTBOARD
TORQUE ] |
SENSOR wr1a CoWTT
WT16
1 1
J& J& H3
FADEC B FPMU

Figure 53. FADEC B Right - WT18MT17/WT18 Hamess Diagram




V22 AWTS Phase Checklist

1212 AWTS PHASE TESTING CHECEKLIST

DATE
PLATFORM (CV/MVICMY) BUNO UNIT
o

CPERATOR(S)
REASCH FOR TEST
FLIGHT HOURS

LEFT NACELLE

COMMENTS

FADEC A (W71 WT12WT51)

FADECHB (WT13WT714WT15)
FADEC NTALE (W7T00WT10)
FLIGHT CONTROL {WS18Wo5T)

WoG3

Wos2

WILA 68

DDDDDDDD SEVdTTY
DDDDDDDD BEIFTR)
DDDDDDDD vd

WIA 75

EFEICHT NACELLE

COMMENTS

FADEC A (W71 WT20AT21)

FADEC B (WT1&WT17TWT1E)

FADEC XTALEK (W7X2WT23)
FLEGHT CONTROL (W330 WoEE)
WeTl

WoT2

Wos4

WIA T

HOCCAEE AL ssvamy
DDDDDDDDD 93041
000000000

WIA 68




V22 Phase Test

I W

rEcIypse ELITE ’; - ' » -
* All Phase Tests Include: Main Ment
. Test Information Test Status
= TAC LOOpbaCk (OpthnaI) Aircraft No. | | | TAC Loopback [UNTESTED |
. Test Purpose | | Unused Pin [UNTESTED |
u HOOkUp Procedures (Optlonal) Operator | | | | Continuity [UNTESTED |
| | JCN | | Continuity Back |[UNTESTED |
= Safe to Turn on Test | Nacelle | | | | Continuity CTP [UNTESTED |
. Inlet Panel | | Isolation [UNTESTED |
= Unused Pin || Flight Hours | | | | Insulation [UNTESTED |
m CO nti n u ity Step 1 Optional Step 2 Optional
TAC Loopback Hookup Instructions ‘
" CO ntl n u Ity CTP Step 3 Select Test Options
. (® Show Only Failures (O Show All Test Results [ Continuity CTP
- ISOIatlon Step 4 Select Test
u InSUIat|On Run All Tests ‘ ‘ ‘
* Phase Requirement — Run All Tests Hep | Oedaterrina gt |

* Troubleshoot — Select Individual Tests



Continuity CTP Testing
S

i ¥

e Continuity CTP Testing (Wire Conductor Status)
a) 10mA
b) 100mA
c) 1A
d) 10mA
e) b —c (linearity test) less than 50mohm
f) d—a (stability test) less than 50mohm

* Expected Values based on wire type, gauge and length

e Return Value Determines Degradation
= Corrosion, Contamination, Recessed Contacts, improper crimp, missing wire strands

* Results Interpretation (Separate Brief)




CTP Results (Passed/Degraded/Failed)

Passed Failed

Intitled]
RE t Tools Window Help _I8lx|
l=F 1R MxICIO8E S ® BEST
I’ X [* 2001 = # % % %« * * % % # % % = % # % % PASSED % % % % % # % # # % % % % % % % % % % * 4
% Stimulus: 0.010A Expected: <2.000chm - * ~ ile| | * Circuit: Test: Continuity Backshell - + PASSED 4296UP84-126 ---> BULKED =1.006Gohm * A
: . : " B * Stimolus: 1.000A Expected: <5.000chm * -
* Result From To Measured * * Resmlt Prom To Measured -
* PASSED 7631UCHS0P6-Z -—-> 4296UP146-L =127.mohm  * 9| | = passED 4270NWAGOP2-BS ———> 4206RILT5-ES =1.6850mm * *6.097.2 & & Rk ok ok ok ok ok ko k ok k& & PASSED ¢ K ok ok ok ok ok ko kR Rk R R ek
* Circuit: Wire Test: Insulation High Voltage Resistanc *
% Continuity CTP & % % & % % & % % % % % PASSED & % % & & & & & & & & % & & % & & % & & S| % 2.002 % w w oxww m e w wwxw w w % PASSED * X X X R w w m ok x Wk w w ww + Stimulus: 500.000¥ Expected: >350.0Mohm *
* C t: T t: Cont t *
* Circuit: Wire 228G Test: Continuity Certification * I 5:::;“_ R Expected: <2.0000mm == ontiamiey . + Result From To Heasured *
% From: 7631UCM50P6-% TO: 4296UP146-L * « Result From To seasured . + PASSED 4296TP50-126 ---> BULKED =1.3016ohm  *
* Test Humber Hote Result Expected Measured * * PASSED 4270NWA69P2-1 ——-> 4236RJ175-1 =685 . 4mohm *
* 2.041 2) 0.01A Stim PASSED =2.000hm 127 Tmohm % d % G.O9B.1L % % k k & k k k k k Kk k k % k k PASSED ¢ k * Kk ok k ok ok k ok K kK K K K K K Kk *
* 4.041.CTP1 b) 0.10A Stim PASSED <47 0mohm —128.6mohm  * Continuity CTP * Circuit: Wire Test: Insulation High Voltage Resistanc *
< t: W 24AWG T t: Cont ty Certif: t ;.
* 4.041.CTP2 c) 1.00A Stim PASSED <470mohm =128.7mohm  * E.:,::‘:lgz-m;,;:ssm,l Tjs 429::_,;:‘;13 srEiEieation * Stimulus: 500.000V¥ Expected: >350.0Mchm *
* 4.041.CTP3 d} 0.01A Stim PASSED <485mohm =127.6mohm  * Test Number Note Result Expected Measured * Result From To Measured *
* 4.041.CTP4 ey b - ¢ PASSED »>-50.0mohm, <50.0mohm =0.0000hm * 4.002 a) 0.01A Stim PASSED <2.00ohm =685, 4mohm * PASSED 4296UF84-127 ---> BULKED =919, SMohm *
* 4.041.CTE5 £f) d-a PASSED =-50.0mohm, <50.C0mohm =0.0000hm *
— % G.O0B.2 % % k k & k k k k k k k k % k k PASSED * k * Kk ok k ok ok k kK K K K K K K Kk K
W A.042 K K A K A Ak k Kk k k h k k% % DAGSED A h k k R k Kk ok ok K Kk K A kK K Kk & JooozcEl :; Jhoh st EaseE e o omatn oomen * Circuit: Wire Test: Insulation High Voltage Resistanc *
* Circuit: Wire 22AWG Test: Continuity * 4.002.CTES £ d-a PASSED >-50.0mohm, <50.0mahm . 000ohm * Stimulus: 500.000¥ Expected: >330.0Hohm *
* Stimulus: 0.0104 Expected: <2.000chm * * Result From To Heasured *
* Result From To Measured * + PASSED 4296TP50-127 ---> BULKED =1.1636ohm  *
* PASSED 7631UCH50P6-a -—-> 4296UP146-C =121.3mohm  *
® G.099,1 % x % ® x x x x x X x x x x x x FAILED % % % X ¥ % X X % X ¥ ¥ X X ¥ X X ¥ X X ¥
* Continuity CTP * * & & & & & & & & % & PASSED * & & & & & & & & & & & & & & & & & & & & = Cirouit: Wire Test: Insulation High Voltage Resistanc =
* Circuit: Wire 22AWG Test: Continuity Certification * # Stimulus: 500.000V¥ Expected: >330.0Mochm ®
* From: 7631UCM50P6-a TO: 4296UP146-C * % Result From To Measured *
* Test Number Hote Result Expected Measured * = FAILED - LOW 4296UP84-128 ---> BULKED —22,14kohm =
* 4.042 a) 0.01A Stim PASSED <2.000hm =121.3mohm  * % FATLED IHSULATIOH HIGH VOLTAGE RESISTAHCE ®
* 4.042.CTP1 b) 0.10A Stim PASSED <470mohm =122.0mohm  * % - Review results for details *
* 4.042.CTP2 c) 1.00& Stim PASSED <47 0mohm =122. 2mohm * = — Bulk Error Scan may appear below with more information. %
* 4.042.CTP3 d} 0.01A Stim PASSED <485mohm =121.fmohm  * % - Hint: Resistances hetween 30Mohm and 500Mohm ®
+ 4.042.CTP4 e} b - ¢ PASSED »-50.0mohm, <50.0mohm =0.000chm * o= can be a result of dirty TACs or ®
* 4.042.CTES £f) d-a PASSED =-50.0mohm, <50.C0mohm =0.0000hm * ® - test set internal switch cards. *
® o= Run "TAC Loopback" as reguired. ®
* 4.043 % & k A k Kk ok Kk ok k k k &k k &k k& k PASSED & k& & &k & ok ok ok ok ok ok ok ok ok ok k ok k ok k & = — Repair as reguired by procedures. %
* Circuit: Wire 220WG Test: Continuity *
* Stimulus: 0.0104 Expected: <2.000chm * * 6.099,2 % & kK Kk k ok ok ok ok ko k k k& & PASSED % ¥k ok ok k ok ok ok ok ok ok Kk kK K kK ok k k
* Result From To Measured * * Circuit: Wire Test: Insulation High Voltage Resistanc *
1| * PASSED T631UCMS0P6-bh -—-> 4296UP146-H =308 . 1mohm * v * 4.003 % % % % * * W X ® K W X * % ¥ ¥ * PASSED % * K ¥ ¥ * K K X F N K K * W X ® K N * W * Stimulus: 500.000V¥ Expected: >350.0Mohm *
P 1 " * Circuit: Wire 24AWG Test: Continuity * & | 3
— — * Stimmlus: 0.010A Expected: <2.000chm * - -
NOT ACTIVE  [IDLE Ln 1025 [CAP J| * resmie From To Measured * NOT ACTIVE IDLE Ln4482  [CAP




Challenges

I S

* Where do we put the inspection? (Phase-O Level, PMI-D Level)
= Delivery and management of assets across 3 services (USMC/USAF/USN)

* Who performs the Inspection?

* Sequencing the inspection during the Phase

* Logistics Required (A/C Configuration/prep/stands/technicians)

* Training: Initial trining conducted at all V22 sites for O and | Level

* Follow On Training and Support via local FST/FSR/NATEC

* Repair and Upkeep of TACS — Requires good O/I Level communication
» Data Collection and Review (Separate Brief by Matt Jackson)






* Improve and Update All Phase Programs

= Data Collection Lessons Learned
= Fleet Feedback
= Simplify Data Entry to once per BUNO

* WIA 56/57 Cable and Program Update for
ODSSHI (I Level Only)

" Developed and Tested
= Under Contract
* Cyclic and Thrust Control Lever (I Level Only)
" Prototype Developed & Tested
* Changes Implemented, Software Updated, [
now under Contract




* Phase Test for Swashplate Actuators and Wiring
" Legacy Nacelles
" Nacelle Improvement
» Single Box of TACs Added to Current Phase Kit
= Will include 1 Bag of TAC Hooks

e Add CTP Adapters to WIA 76/77/78/79 (I Level)
* Nacelle Ice Protection System Test

* Nacelle Improvement Junction Boxes (2)
* Slip Ring — In work (FST/BCMI)




Questions




Points of Contact
I U

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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