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Documentation

Prep-Work

Responsibilities (Safety Constraints)

Physical Emergency & Safety Equipment (controls)
Physical failures and inadequate controls

Contextual Factors.

Documents > General > STAMP Projects Recommendations

e Av s Technicia .'n."‘
| 7 Name v Responsibilities and Safety Constraints

Contributing Control Actions and Decisions.

CAST Analysis

CAST Final Report

CAST Analysis Document Manuals, Job Cards, etc.
CAST Presentation

AA Planning |
CAST Supporting Documents e

Assigned Fuel Nozzle work

| Program Manager (AA 787 program) ‘

Shared-Folder for all documentation — e
(established templates)

werplant Genert
" CC = Crew Chief
[ Project Manager | AV = Avionics

Assigned Engine Run Assigned Safety Card {

PowerPoint
APGCC1 | [ ApGcc2 | [ Aavea |

sgned TR 6 be closed Assigned engine run Told AVT 1to “remove all
s resentation
APG Lead 1
Conducted engine run Legend
review open ob cards Actions contriby

Did not —_— uting to event

[ APGTech1 [ APGTech2 | AV Tech 1
Closed TR J. Latched TR l Removed LOTOs ‘ B
‘ Q | Arcraft | ky Systems Engineering & Design -@:3
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Project Sponsors

Prep-work

5 == ~ie
i 1 V V OO

Identify Key Stakeholders Schedule Kick-Off Call Set Expectations
How to plan foran Project Initiation Onsite Post Onsite Debrief / Close Out
Identify Debrief
u:::\:; Onsite CAST Review Project
) (oY 0 Sponsors Sponsors
73 i 1 1 l
& 5
Identify Executive Generate
Sponsors ihatWieiNeed Summary Report
Escort
. Q Identify who the escort will be. l l l 1
Checklist Are any badges required for entry? Business
Date of Arrival and O Coordinate where and when to meet the Collect Event q Transition
Departure person with escort access. Information hative Do Recomu me:::ahon Recommendations
Arrival/Departure
Flights l l l l
Transportation Firsts .
Hotel - ! Mex:g” r Next Steps SAME and SMS ‘:;’e';:",':‘t'l‘:l‘:
Conference Room In Brief
. q q : Out Brief Should the Union be involved? l
a m:;e will the interviews and meetings be e E L Do we need a union representative to assist
? At B
O Does the room need to be private? Methods In Interviews? : Kickoff
o O Coordinate with a person onsite who can fill :
QO Reserve conference room ahead of visit. this role. \ Meeting
_ ! U — -
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On-site visit checklist 30,000ft overview of CAST Process .
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On Site V

isit

Understand the
environment in which wor
is conducted

Engage front-line team
members to gain
perspective

|dentify differences
between manuals/training
vs actual operations

k
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Interviews
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Interviews

Create the control
structure together

Union partnership is
Imperative

Don’t pretend like you
know what their job is
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Analyzing the Information

AA Planning |
Communicated work l l I
needed to be done
Ui P N [ AA Onsite Rep |
Communicated work l I
needed tobbe done
| Program (AA 787 program) |
it ool Resigned two airerat 296 = itrame
[ Project | AV Avonics
Assigned Engine Run Assigned Safety Card J
APGCC1
Assigned TRto be osed ke ot l TepAEEsos
APG Lead 1
- Legend
Did not review open job cards > Actions contributing to event
—
APG Tech 1 APG Tech 2 AV Tech 1 | [} L]
Closed TR Latched TR Removed LOTOs l I
Aircraft |

Physical Controls]

sponsibilities (Safety Constraints):
Provide physical protection against hazards (protection for employees and others within the vicinity)
R-1- Provide a method of indicating to APGs that work is being conducted

& Safety I
wsical safety controls are in place to prevent this kind of accident / loss
ESE-1 Parts Bag [w 1
ESE-2 Stvearv'e'

ESE-3 Lock Out Ty gul(&OYOH‘g[R| ° °
SE-4 Operation Permit Required
physical component faled or dd ot work as intended?

R

IC-1 Parts Bag (ESE-1)
12 Streamer [ESE-2)

IC-3 Lock Out Tag Out (LOTO) Tag (ESE 3)
IC.4 Operation Permit Required § ag [ESE-4)

Contextual Factors:

What other factors could have made the actions appear reasonable? Consider feedback prior experience.
instructions from higher-level controliers. etc

CF-1 Parts bag is attached to engine. and out of sight if TR is closed [IC-1)

CF-2 Streamers are one-time use and no standard length or placement p( 2)

CF-3 LOTO and Operation Permit tags look similar [IC

CF-4. When TR are closed. all controls cannot be seen (parts and streamers) [1C-3.4)

ey

A

Recommendations.

REC-1: Create a Lock Out Tag Out”for TR latches when borescope plugs are removed from aircrat (CF-124]
REC-2 Establish and implement a standard length of streamer that will not be hidden by TR when Jwa 1( 24)
REC-3 Remove Operation Permit Tags from production to eliminate confusion (in-progress by 3)

WM

Avionics Technician [AVT 1]
and 13

ivtres of the controlier for sofety of the operation
R-1 Responsible for performing the 2™ half of the safety card for aircraft
R-1: Responsible for removing certain CB tags

Contributing Control mbm and Decisions:
Regardiess of whether the ocbo! n«mmr-muammw-mummmmm This step does not assign foult These actions
ereactiorete octions are only symptor
CCA-1 Removed the Fuel Control (FC) andfngmr Start (m Lock out Tag Out (LOTO) tags that were tied to the
Engine Borescope plugs (as tied in the LOTO book)on!  [R-1)

J
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Now that we have completed the
onsite and conducted our analysis -
what's next?



Control Structure

Leadership De-Brief

AA Planning |

Communicated work
needed to be done

Assigned Fuel Nozzle work AA Onsite Rep |
Communicated work
needed to be done
Program Manager (AA 787 program) |
Moved from aircraft1to Assigned two aircraft APG = Airframe
aircraft2 Powerplant General
- €C = Crew Chief AA Planning |
I Project Manager I AV = Avionics
Communicated work
Assigned Engine Run Assigned Safety Card needed to be done
Assigned Fuel Nozzle work AA Onsite Rep |

APG CC 1 APG CC 2 AV CC1 e

Assigned TR to be closed Assigned engine run Told AVT 1to "remove all
Started engine togs’ Program Manager (AA 787 program) |
APG Lead 1 Moved from Aircraft 1 to Assigned two aircraft APG = Airframe
C Legend Gl Powerplant General
onducted engine run ) . CC = Crew Chief
Did not review open job cards m===P> Actions contributing to event I Project Manager | AV = Avionics
APG Tech 1 APG Tech 2 AV Tech 1 e it it
k Closed TR 1 Latched TR Removed LOTOs
(% [ Aircraft | APG CC1 APGCC2 |  AvcCl
Assigned TR to be closed ASS@";:::E‘SE;:Z TopAVTIto "remo»;:gasi\
Show actions that contributed to the event [ Aoiedi ]
1 b 1 | H Conducted engine run LEgend X
(CO ntrl utl n g CO ntro a Ctlo n S) Did not review open job cards s Actions contributing to event
P Missing Feedback

APG Tech 1 APG Tech 2 AV Tech 1

\ Closed TR l Latched TR
‘ | Aircraft |

\ Shows the missing and incorrect

: actions and feedback -
Safety Systems Engineering & Design‘_@f
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Inadequate Feedback
Removed LOTOs




Control Structure (co

Leadership De-Brief

The physical
level (Aircraft,
equipment, etc.)

AA Planning

Assigned Fuel Nozzle work

AA Onsite Rep

Program Manager (AA 787 program)

Moved from to Amerilet Assigned to and

Project Manag

Assigned Engine Run

— APGCC2

APGCC1

Assigned engine run Tol
Started engine

— e

T =

The “Decision
Makers” aka
leaders

- T (13
sl Actions contributing to event h e O e rS ) a a
- Missing Feedback
Inadequate Feedback —S—_—

tched® | | | | Remowe s fro n t - | I n e Safety Systems Engineering & Design“E{%f‘
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Physical Level

Leadership De-Brief

Aircraft

= Actions contributing to event

m—p  Missing Feedback

Inadequate Feedback

Ineffective Feedback on Engine

\ No visible feedback on engine

.
‘ Safety Systems Engineering & Design ={§3
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Ineffective Feedback
In Flight Deck

—
Safety Systems Engineering & Design =(§g
: -

Protecting the human through system design




Work Oversight

”Th e Do’e rs” No formal debrief of open work

between Crew Chiefs during
leadership change

Leadership De-Brief

Crew Chief and Lead were both new
to role (within 3 months)

No formal training for Leads or Crew
Chiefs

Insufficient feedback for open safety

critical work

MROs do not have access to AA QC
Sharepoint. This breaks control of
\ - Work Ca rd 0Ver5|ght “Dock” where job cards are located for aircraft BOW _
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Assigned to and APG = Airframe
\ Powerplant General

Moved from to Amerilet

5 CC = Crew Chief
Project Manager AV = Avionics
Assigned Engine Run Assigned Safety Card c I ‘l , ’ ’I , ’
LOTO Control Lo o =
APGCC1 APGCC2  J———  AvCal ’ ” ’
4 TR 10 beclosed Aspedengrenn TopavTI renore ) 7 ma B ™ : ': .
: ”
[ (= on X & , .
= APG Lead 1 T l _' -_— 4 : 2 / ” = 9
: ’ I ’
’ v’ ’
Lockout Tag Out (LOTO) Control Log Cowwrowrrra
R e T ARCRAFTS AA Lock Out Tag Out
WARNING LO¢
CONTINUED FRoM ANOTHER PAGE ) (LOTO) Tag
LOGATIONNSTALLED | sveTew DEACTVATED .
“eanco.ein 0 | Waseichste ey (i
7
[l b | St B o ey |
e I\
Borescope ) <
nspection Card N =\
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"The Decision Makers”

. . T' I- _ D = = M d
Leadership De-Brief imeline - Decisions Made

@ 8/3 Draft Bill of Work (BOW) submitted to by AA Planning

@ 8/30 Final BOW submitted to by AA Planning

@ 9/8 Fuel Nozzle work assigned to by AA Planning

@ 9/12 rejects the fuel nozzle work due to high risk

. 9/12 Aircraftinducted into (East bay Hangar 7) Q

@ 9/13 Borescope Inspection work assigned to by AA Planning

8/3 8/30 9/8 9/12

/

- SEPTEMBER
AA Planning

Communicated work
needed to be done

|

AA Onsite Rep |

Communicated work l

Assigned Fuel Nozzle work

needed to be done

4 days prep time between assigning work
and aircraft induction Inspection card assigned
after induction

‘ Safety Systems Engineering & Design -_@
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Program Manager (AA 787 program)
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How do we track system-
Improvement recommendations
generated from CAST?
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Tracking & Accountability

Recommendations

= STAMP Recommendations # Grid  Bowrd  Charts  Schedule [ caST 198 Rucormmuncdtions » Garmrd  Mambirs ¥ Fibar @) Group by Buckut
@ ¥
A— =
W
Status Pricrity Tasks
@ > Shared Information > Engine Fire Recommendation Status i
'
o
[  Name v~ Modified - Modified By File size v Sharing B bue o @
1@
Aecepted
= REC-1 Streamer (Complete) January 15 4 items &3 Shared ]
-] REC-2 Develop an automased system
100 wcknowindgmet p N
v vers for every on:
& REC-10 AA Planning (AA) December 4, 2023 0 items 85 Shared bciriss vt A
m
g W
& REC-11 Fuel LOTO (Complete) January 17 3 items & Shared N st ”n @ | - . Y )
— ' %
& REC-12 AA TR Lock (AA) January 15 0items &g Shared - 0 l
m » I
CAST-
& REC-13 QC Inspection report (Complete)  January 15 2 items S Shared 0 | | ks
e, - [ Maam tow
—— = —
& REC-2 EGR Checklist (Complete) January 15 1item &3 Shared REC-11: Enqineer
Bect ) g foe fud ve
start fhght deck controls.
& REC-3 LOTO (Complete) February 13 4 items &3 Shared 0 5 9 16 » =% ] '
cas o —
& REC-4 Operation Permit Tags (Complete)  January 15 4 items &3 Shared CAST, ]
ssAl  m— C1% ) UC) Prowde MRO with
ShaewPuint (c
cask |
& REC-5 Dock Job Board (In-work) January 15 3 items &3 Shared 7o
casi e = »
casT :
& REC-6 Crew Chief Re-assign (Complete) February 13 8 items &3 Shared casT | ————
sTPA  —
& REC-7 Crew Chief Turn-Over (Complete) January 15 4 items &3 Shared E | S — SSA.
STPA - O ———
REC-8 Training Leads & Crew Chief (Co...  February 13 6 items &3 Shared S CAST.
e CAsT e m—
CasT =
& REC-9 New CC Lead Oversight (Compl... February 13 7 items &3 Shared P Persding tmplersan
CAST e 'C-3 Estabhsh
CaST '

Sharepoint that hosts all Project Planner board to track

recommendations for CAST recommendation status
(owned by business) (Safety Systems Engineering Owned)
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Analysis Output

Recommendations

L'.hyu'ul Controls)
sponsibilities (Safety Constraints):

Provide physical protection against hazards (protection for employees and others within the vicinity)
R-1 Provide a method of indicating to APGs that work is being conducted

Physical Emergency & Safety Equipment (controls):

What physical safety controls are in place to prevent this kind of accident / loss
ESE-1 Parts Bag [R-1]

ESE-2 Streamer [R-1

ESE-3 Lock Out Tag Out (LOTO) 'aq[k 1

ESE-4 Operation Permit Required Tag [R-1)

Physical failures and inadequate controls:

What physical component failed or did not work as intended?
C-1: Parts Bag [ESE-1)

C-2 Streamer [ESE-2)

C-3: Lock Out Tag Out (LOTO) laQ[!':.[ 39

C-4: Operation Permit Required Tag [ESE-4)

Contextual Factors:

What other factors could have made the actions appear reasonable? Consider feedback prior experience,
instructions from higher-level controllers, etc

CF-1 Parts bag is attached to engine, and out of sight if TR is closed [IC-1]

CF-2 Streamers are one-time use and no standard Imgrh or placement [IC-2)

CF-3 LOTO and Operation Permit tags look similar [IC-3.4)

CF-4. When TR are closed. all controls cannot be seen (parts and streamers) [1C-3.4)

Rec :

REC-1: Create a “Lock Out Tag Out” for TR latches when borescope plugs are removed from aircraft [CF-12.4)
REC-2: Establish and implement a standard length of streamer that will not be hidden by TR when closed {(( 24]
REC-3: Remove Operation Permit Tags from production to eliminate confusion (in-progress by [CF-3)

Avionics Technician [AVT 1]

Responsibilities and Safety Constraints:

Responsddvtres of the controlier for safety of the operotion

R-1: Responsible for performing the 2™ half of the safety card for aircraft
R-1: Responsible for removing certain CB tags

Contributing Control Actions and Decisions:

Regordiess of whether the actions / decsions are pustified or not. whether reasongble or not This step does not asugn foult These actions
are not the root couses These octions are only symptoms of broader system weaknesses

CCA-1: Removed the Fuel Control (FC) and Engine Start (ES) Lock out Tag Out (LOTO) tags that were tied to the
Engine Borescope plugs (as tied in the LOTO book) on | [R-1)

XY

4.9

Recommendations

CAST Analysis Document

Project Title: CAST - Engine Fire

AA Safety Systemns Engineering Project Lead:
On-Site Coordinator: |

Project/Event Background/Summary

On during a high-power engine run of 787-8 aircraft | . the #1 and #2 engines caught fire, Six
engine borescope plugs on each engine were not reinstalled prior to the engine run up, causing flames to erupt from the
open borescope ports. E damage was ined inside and d the engine and thrust reversers.
Recommendations
Below is a summary of the project recommendations,
REC-1: Establish a mink length streamer that cannot be hidden when thrust reversers / cowlings are
closed.

o Rec Context: Currently there is no standard length for s when b pe plugs are d. This leads to

no visibility when the thrust reversers are closed. [See Appendix A]

o Business Owner: AA -
o Status: Implemented
o Date: TBD

REC-2: Create a checklist to be conducted to inspect engine prior to any engine run ups (Post Maintenance, Pre Engine
Run Check List)

* Rec Context: The high-power engine run was assigned while the b pe plugs were d. The thrust
reversers were closed and unlatched which was insufficient feedback to the ground crew that the aircraft was
unsafe to start engine.

®  Business Owner: AA = wv vuiimions | vi-wvs 13w veen e
o Status: Implemented
o Date: TBD

REC-3: Update the Lock Out Tag Out program to enhance oversight of safety critical tags, including responsibilities for
removing tags. Include verification of work cards against LOTO to ensure work has been completed for the tags they are
removing.

o Rec Context: Current LOTO process is manual and requires searching through binder of hundreds of papers. Also,
current LOTO tags are paper and taped to critical systems in the flight deck. Current policy and procedure is to
throw away paper tag after signing it back in, which eliminates any oversight or controls. [See Appendix C]

o Business Owner: AA -

e Status: Accepted

Executive Summary

A i I
Safety Systems Engineering & Design \wmm
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Recommendations - SMS Flow o

Monitoring for Effectiveness

Data Validation and Measuring

Saf Other
atety LOSA ASAP Reports FOQA Reports /
Metrics data

\
%ﬁou[ SMS Meetings }

@ Recommendation

P

\ ‘ Leadership
Report out Briefings

\ .
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Managing Perceptions

“What is the Root “We could have learned that
Cause”? without CAST”
“We need action taken “The employee still didn’t

now” follow procedures”




Questions? StaySafe.
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