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Goal: Improved First-Time-Fix

« Given today’s equipment and best practices . . .

What is current performance on
First-Time-Fix?
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First-Time-Fix Analysis

“Troubleshooting
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Avoidable with Successful First-Time-Fix (“FTF”)
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First-Time-Fix Analysis

Large Regional Airlines

66%0 of “Problems”

are fixed on the
first attempt.

3490 of “Problems”

account for 55%%0
of “Attempts”.
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47%0 of Troubleshooting “Attempts” Failed

Cost Impact $35K-$52K per year per aircraft

-+

Dispatch reliability reduced by 0.2 to 0.4%6 (98%0 usual)
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How Relevant |Is Past Experience?

(Compared to the accumulated operator experience for these aircraft
captured previously in a SpotLight knowledgebase.)

the FTF successes
helppened before. <
f the
Multiple-Attersipt Problems <

happened before.

3. Potential to eliminate
(derated to 67%o utilizatio

Y
Problems

29%0 of total troubleshooting attempts.
n)

4. Very few problems are truly “new” problems.
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The Core Problem:
Anticipated vs. Actual Experience

“the design

world” /

Design =+ EMEA —

world”

—
v
Anticipating what will fail, Experiencing what actually fails,
and preparing for it. and recognizing it.
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“Recognizing” Problems

« “Differential” Diagnosis
— Candidate Solutions
— Seek evidence to confirm or refute candidates
— Reason with time, cost, frequency
— Constantly re-assess with added evidence
— Guided Diagnostics

. Symptoms
— QOperator Complalnts
— Health (fault) codes
— Environment
— Sound, smell, feel
— Maintenance history
— Anything relevant
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Pilot Report: “STEERING INOP” message \

Initial symptom:

DISCI’ImInatIﬂg Questlons:

e\What is the problem with the steering?

\Was the hand-wheel moved before touchdown?
Any MDC fault message codes?

eCan the message be cleared with a Reset?

Is WOW INPUT message also shown?

\What is the hydraulic quantity?

els hydraulic pressure at the selector valve OK?
eFault clear if you change the Selector Valve?

k, Experience Suggests:
°. eLoose/ disconnected torque links
°. Hand-wheel moved in flight
®e LVDT or connector

eSwivel valve
eLanding Gear Selector valve
eBalanced Relief Valve

“STEERING INOP shown”
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/3 SpotLight ¥2.3 - Microsoft Internet Explorer - |5 =]

CRJ 700/900 DIAGNOSTICS powered by Qg SPOTLIGHT Porter, Dena

ID# Cas-MDP 0024 STEERING INOP: Shown - 5/17/2004 &] Open Casebase CRJF00-900 Aircraft I0: Test

Casebase Search
P [ o9 °

, . . [ ]
Event Details  Symptom List  Suggested Questions  Problem N@Q .\
(]
Answer one or more questions about the problem °® ®
£ Is the caution message STEERING INOP shown on EICAS?Y  More details... |Sh|:|wn j =
. . . . ®
£ What is the problem with the nosewheel steering? Mare details... o® e0o00 o IND response to Steer"jg inputj
£ Which MDC message(s) are shown for 32-51 - NOSEWHEEL STEERING? PY ([ 1 .. NWS MANIFOLD / NYWS@HSY FAIL;
#? 1= the caution message WOW IMPUT shown on EICASY Maore details... ‘l e
? 1= there hydraulic pressure present at the selector valve? '1 ® vI
# 1= an unusual noise heard? | ° j
#? What is the condition of the nose gear torque links? | j [ ]
#? Has the Goodrich Service Bulletin 53340-32-12 been incorporated to the landing gear selector valve? | j ..
More details... °
2 What is the co@dition of the selector valve extend solenoid? More details,., | j °
# What is the raulic quantity indication on the HYDRAULIC synoptic page? More details. .. | A j [ ) |
% 1s the nosevfheel steering electrically and mechanically centered? Mare details... | PS j o
[ (]
? ‘Was the st%ering handwheel moved prior to complete aircraft touchdown? | b j °®
®
# Is the statu® message STEERING DEGRADED shown on EICAS?  Maore details... | ° j {
2 What is the ®ondition of the steering actuator piping assemblies? | [ J j ..
[
: : @
% Is there evidegce of a hydraulic leak? | o '. - j
18 possible so?gtion{s) found: .° imilarity
B?ﬁ STEERING INOF'%autiun message due to a malfunctioning Mo.3 system Balanced Relief Walve o ¢ ._ =
(] o ®
% STEERING INOP Cautio®with multiple MDC messages due to malfunctioning No.3 Balanced Relief Valve _aA® .. HN
(]
=]
ﬁ STEERING [NOP and WOWY INPUT Caution messages due to Disconnected Mose Landing Gear Torgue Links o _
{
=]
ﬁ STEERING INOP Caution message and Mosewheel Shimmy due to loose Torgue Links Pins A ° [ o _
- ‘ [ J [ ] o [ I ) ® [ )
ﬁ STEERING INOP Caution message due to a malfunctioning Landing Gear Selector Yalve _
B M- EICAS - STEERING INOP (Caution) I |
&2 SPoTLIGHT Help Print Preview Export  Finished




2 Spotlight ¥2.2 - Microseft Internet [xplorer

CRJ 700/900 DIAGNOSTICS powersdby ) SPOTLIGHT 'Eon. Bhil

I Cas-Ple 0002 STEERING INOP: Shown - 2162004 ] Open Casebase CRJ.-T00 Senal Number Test

View solution detalls
Solution # 366: STEERING INOP Caution message due to a malfunctioing No.3 system Balanced Relief Valve

Tha malfunctioning mo.3 systam balanced rebafl valve in line to tho selector valve was obstructing the flow of hydraulc fiud.

One balanced relief valve is instalied in the reservoir bootstrap circuit and closes off flow to the hydraulic system users when pressure falls below 2200 psi (15170 kPa). This allows the
accumulator to mantan bootsirap pressure at the resarvoir. A second balanced rehef valve is instalied batwaen the pressure manifold and the landing gear, nose whaal stasring and
inboard brakes. This valve closes when supply pressure drops to 2200 psig.

The no.3 hydraulic system balanced rebef valve was replaced:

- 4]PC 209-17-05 - Balanced Relief Yalve
- AMM 20-12-05-04 - Remaval/Installation of the System Ho.3 Balanced Refief Valye

To help determing which LRLU 15 defective, venfication of the hydraulic pressure should be done with a suitable pressure gauge [0-3500psi (0-20 954 kPa) pressure range] to ensure that
the steenng manifold snd steenng swivel valves are getting hydraulic pressure,

Obey all safety precautions set forth in AMM Task 29-00-00-910-802 - hydraulic technical precautions.

Mota: It is normal with the Noss Whsel Stesring (NWS) salected to "OFF, torgue lnk disconnected and the hydraulic system number 3 selacted to 'ON° that any

pressure difference causad by a lateral force input or angle off center will résult in the stesmng collar to tum. With the NWS selected to 'OFF" and hydraukc system number 3 pressunzed
thers is approximately 60 psi within the steenng manifold assembly. Taking into consideration that with the torgue bink disconnscted theres = ittle (negligible) frction on the steering
collar, any pressura difference apphied ta the steenng actuators will cause the steenng caollar to continue turning

=




Capturing Field Experience

e'.f‘,:;%?: d
] ““-lll-.-‘.ll'l‘..... & s L l .
I _ :I'I -'- ."'-§eSSI0n-§“: ““---“.....'Oo
=" Stored.zglutions.- 4 Knowledgebase is

then updated

1 Knowledgebase 3 Independent

Administrator 2 Knowledgebase DeveIoPers review of new
reviews sessions (SMESs) prepare new solutions. solutions.

saved by users.
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Where Is The Experience?
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Role of SpotLight with CBM and RCA

Troubleshooting
Design

A
Improvement : Experience® Delivery

(Determine and correct root
cause to avoid recurrence)

) Experience
Equipment Knowledgebase

: (Determine failure modes
DeSIQn and detect in advance) C (S
»

A

Sensof Data : :
Operational Intelligent Interview
. (capture useful cause and effect info
Equment during troubleshooting)

RCA = Root Cause Analysis
CBM = Condition Based Maintenance
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Field Experience Used in Training

“SpotLight”, the diagnostic tool _
/- Technical

Training

LB
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Summary

* Field Experience improves FTF performance
— |F applied during the diagnostic process

* Field Experience can be delivered as guided
diagnostics
— Integrated with other diagnostic resources

« Powerful side benefits
— Activity monitoring and collaboration
— Intelligent knowledge capture for CBM and RCA
— Training
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