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Pratt & Whitney

FOD Prevention Programs

Shielding Your Investment from FOD

- FOD Councils / Leadership
- FOD Awareness Training

* FOD Walks
e Training

» Procedural Alignment
* Tool Control

» Tool Integri H

= ACE Toots AN - Parts Protection
» FOD Cover Kitting Bliees

¢ Incident Reporting
* Access Control

- General Cleanliness 6-S

- Reporting & Investigation

- Procedures

-Ass oy, Mf g, and
- Tool Control

- Metrics

ol Beportingte&

- A
pY\‘ch" 3

1 %.{:\&1;‘!
o A

2t N : - Communication

- Consumable Control

- Hardware Control
- Personnel Control
- Audit
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P&W FOD Prevention Program:

Councils & Leadership

FOD Prevention embedded into Management System
Leaders Integrate and align key focus strategies to improve FOD performance

Program Management

P&W AGoals
FOD AMetrics
Leadership APlans
CTLE! LAReview Process
 AStandard Work
P&W FOD AAudit Interface
Council ACommunication
ATraining

Focus Strategies

AManagement Structure
ARisk Based Management
Alncident Management
ACAB Interface




P&W FOD Prevention Program:

FOD Awareness & Training

World-Class curricula administered ]

to Employees, Temporary and Pratt & Whitney
] ] FOD Prevention Programs

Resident Contractors, Resident

Customers, Visitors, and Suppliers

Shielding Your Investment from FOD

* FOD Walks
* Training

Topics include: ot nmens
AEvent Management: i.e. What to do .
ATracking / Reporting " Rocess Gl
AProcedures

Alnspection

ATool Controls

AMaterial Handling
APackaging and Protection
AFood and Beverage Controls
APersonal Item Controls
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P&W FOD Prevention Program: | %W

A Upited Technologies Cuhlpany :
f

AssOy, Mfg, & F&S ProceEe

3 Key Steps to Eliminate FOD from a Process
1. Prevention i Masking, Wax, Fixtures
2. Cleaning i Solvent Wipe, Air, Wash
3. Detection 1 Visual, Boroscope, X-Ray

Emphasis is on Prevention

Machining
Chips

Tumbling Media

R
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P&W FOD Prevention Program:

AssOovy, Mf g,

Contractor Trade & Support Services
Work Area FOD Control

This assessment appliesto FOD-Risk acthvities such as but not limitedto: Elevated Work,
Concrae Work, ALL Test Cell work, Fadilities, Contractor, & Support Sevices Maintenance or
Machining on the Fadility or Toolingin FOD Control Level Il Asserbly & Test areas.

Deparment Locams: Dae !

Bk fakicipmo of work:

Pre Work checklist to be completed and signed BEFORE workis started.

Tech. hmal
1LAnackandoTpodicts Lohgto e e atpaicbe,
2.1ems Dateetmak b the 202 20 pro®ceaby Qpi o1k W adenend v pESe L0 D AN .
3.Ama peimeter wnw@mltd Offard wWo b assecimerty H)Nd an NN.

CorsaxnuTechIkn.
Corsa o Coonthatr
AR Sipen kool FOD Represestatve:

Comment:

Post-Work checklist to be completed and signed AFTER work is completed.
Tech. hhmal

L EquimertorAnawikl was xoded o Biak © e,

2LANDOE, PArt, Mdeqipmerteed o comp kte oM At IO B A DL

J.Won 3Raand AlNSNTaes e CRANOTRDIE, £.0 metak o P AMIDEE S Cows, #1c,
CorsaxtiTechikbnn:
CorrxniCoonhabe
AraSwpenkorol FOD Pepreserbtve:

Comments:

FOD FoRig QNN rDRMAge 0r FOrgt ONECIDRNGS) 1 VOIVES (BN S SCh 2544 2, DONS V@ shers, dulicleg 2 BRI 8X
VWNCD G CRIE RIS T ArCAATSAPIE S PRITS 2 PRODIE MDYV 0 MIQR B D LI 2ed3 OF 25540 DY,

TRAFTO MY & Qancar N3OS

HE=s
Vi Pratt & Whitney

A United Technologies Company

& F&S P ‘oms SH

Contractor FOD Awareness

AContractor training modified to
include FOD Awareness

AFOD Training required to achieve
approved contractor status

AGap Il dentified
owner shi po upon

APW-F-9026 Available for
Contractor
after work performed.

a

NRet u

Alncorporated into EC Contractor
Procedures 5/14/2007
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P&W FOD Prevention Program:

Tool Accountability

Tools

Secure &

Locked

KeyWatcher TOOL CONTROL

AReduce FOD potential caused from tools
Aull accountability at shared tool stations
Madge Reader & PIN number access

A ool stations audited upon opening and
closing

Aey return indicates audit completion, any
non-conformance to be immediately
reported to supervision.

A System maintains all records of
who, what , & when transactions
occurred

Arogrammable alerts if Keys not returned
during return window

A Audible / Visual alarm capability
A E-Mail alert to select distribution

£Only keys selected at Log-on can be
removed after door is opened

MRestriction can be assign to certain keys
or any group / combination of keys



P&W FOD Prevention Program: | ;—,-,—,;,Mw.,if.,;,;

A United Technologies Company

Measuring Performance / Metrics

Standard Work:

A Standardize measurements

ACouncils Revi ew-Co mpaanlywa tMe tit drces
A Select Best Practices for RRCA for going forward strategy

A Leverage lessons learned

A Prioritize Actions FOD Source Type

2010/2011 Global FOD Events

(Damage / Impeded Performance, Debris / Condition Escape) Mfg Debris Types
(Includes Supplier Sourced)

20 A
Em Global PW Detected 2011
—&— Cum Detected 2011 15 4
—&— Cum Detected 2010
—— Linear (Global PW Detected 2011) 10 -
80 5 4
70
60 of B8 BN BN OB O ew B e e ew e ew ew ew  ew e | I T
Y {{\-

50
40 & Nd S IR 2 R S
b ) \ SRR N 2

30 '\Q® (\ “@ o P & Q \66 Oép & orz‘,\— @'\Q’
20 O g N \\ 5 -og WO @ & O
10 F & o P rz‘>\° RS <® &
; S A F o F N oF

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec @’b Q\ C}Q’% Q')Q

o
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P&W FOD Prevention Program:

General Hou-sekeeping/G-S—Mf

:
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A Pl ace for Everything anjo



P&W FOD Prevention Program:
General Housekeeping / 6-S

Clean-As-You-GO
Clean all process debris as it is produced.

A FOD receptacle should be used to discard process debris, (not garbage).
FOD receptacles emptied at sufficient intervals.




P&W FOD Prevention Program:
Communications

% Pratt & Whitney

A United Technologies Company
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P&W FOD Prevention Program:
Communications

% Pratt & Whitney

A United Technologies Company
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P&W FOD Prevention Program:
Communications

% Pratt & Whitney

A United Technologies Company

ﬁWhat we have
here is a failure

t o commun.

CLB This document contains no technical data- P&W Proprietary i ECCN - EAR99
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P&W FOD Prevention Program: !
Communications

EIWE 2y
% e

FOD Alerts & Eagle Eyes 1T Communicate events or potential threat~
FOD Metrics Posted

Posters maintain awareness

Visual Factory - FOD banners/posters

Monthly FOD publications

Best Practice thru Pratt & Whitney & Supply Base Pratt & Whitney
Leadership Briefings e

Too Too Too Too T o Do

FOD Alert i’f Pratt & Whitney 2009/2010 Global FOD Events
g (Includes Supplier Sourced)

Intarpewlatian of Rivat cificaion PWA 35T

Prevent FOD

His life may depend on it

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Mfg Debris Types

Millions Of Families
Each Year Depend
On Us To Eliminate
FOD.

i
. iz
1 5
g i
u§
i R R H T
_:!;:,__r gl N
e 1| Fhe i
|l 1) il |
I' i
[ [ [ [

Machining Shot Peen Grit Media Weld Slag Polisi
K. 0814 Decembar 1, 2008 Chips Medi st DA




% Pratt & Whitney

A Upited Technologies Cuhlpany :

P&W FOD Prevention Program: o

Communications

One Company Website

Ancrease FOD Program Visibility
FOne stop shopping for FOD Prevention

Awareness / Training _ ——
mh ec kI iStS F&W [luall[v About . Newv to quality . Leadership . Performance

Aassessment Tools —
. ne Company Processes
mest Practlces Certified Quality Clinic

Corrective Action Board (CABE)

A_essons Learned Cost of Poor Quality (COPQ)

Foreign Object Damage (FOD)

|[ Search ]

One Company Quality Processes

Supplier Surveillance and Risk Tool

Quality System Requirements
Internal Quality Audit

Management System Procedures

vy Gt Foreign Object Damage
Quality System Certification
Quality in Action |Conl:ent Owner: Mark Ganser | Mission

- FOD Council Membership
Best Practices

I The FOD manager leads Pratt &

Training & Development Whitney to define and promote a proactive oo FUY dvETETES e Ty
P ) FOD Awareness Training Update

Communications FOD program to impact employees, customers,

ATT Webmeeting . FOD Prevention Practices

suppliers and all others affected by our et

All Hands' Meetings d g i . g eventon

Quality FAQs products and services. We are committed to Best Practices

Roadmaps eliminating FOD incidents and continuously Human Factors

Other evolving the P&W FOD program to become a  Al=rfs & Lessons Learned

; , . Procedures/Manual
QCRC Feedbackilgbas benchmark for our industry. SESEHIESEnEE

‘Wehmaster FOD Incident Report

CLB This document contains no technical data- P&W Proprietary i ECCN - EAR99



P&W FOD Prevention Program:

Audit

Audit and assessments results identify FOD non-conformances.
Corrective Actions Requests (CARS) to track process improvements.

Process : | Alnternal and external auditors
Owner S
o
Year | Month ACARs / PARs issued on findings

2007 7
2007 8
2007 9 6
2007 10 1
2007 11 1
2007 12

ASME Review of audit findings

A CAR implementation tracked

Quality CAR RADAR- Friday 03/20/09

Engine Center

2008 8 2007 2008 2009 U . | | . D
Category Findings | Findings | Findings pcoming Imp ementations Due
2008 9 Incorrect tool stored in shadow box. CAR# _|Description CAR Type owner Issued _|Imple Due Impl. Days OID
- - 0066748]F117/C-17 - Endine Strapping at delive Internal Giuality Audit Allen, Mark P 311409
2008 10 4 No documentation at tool storage location 0052905 | PWY2000/F 117- Storage of MTSE (ref. Pack L nternal Quality Audit___|Enders, Ronald B__| 1171108
indicating actual location of missing tool. 0055325 [Inspection._s/n730363 LPT/BOAS Wettin nternal Quality Audit Cullen, Antoinetie M | 2/2/09
0052067 [4170 Audit- TAP/AIECN (EC-AP 4 3)

Internal Quality Audit Gerrmain, Brent M 11717/08]
Sansoucy, Denis W ] 12/ 5
Hoy, Eric H

Tools not stored in designated storage location.
Tool kit used to transport tooling to and from test

2008

0054126 | Validation Inspection: CMM Tooling Cabinets [PAR
0043616 [TEST - Tool Repair Anex (Roorm) PAR

2008 12 cells not controlled. TAM tooling does not 0064189 Test Engine 730247 - ESS not secured nternal Guality Aus Allen, Mark P iE
. ) ) 0043606 | TEST - 5/M 170875 Oil Filter installed not to sg{internal Qualty Au Guidone  John A 1
indicate engine/module on w hich the tool can be 0054752 | GP 7000 - Wite-in's exceeding 160 day Imit_|interal Quality Au Millerd, Robert i< 5/00]
2009 1 located. 0055601 |TEST Phase Il Test Excess Matl nternal Guality Au Allen, Mark P 0/09
— 0055722 |FOD Incident Reporting internal Quality Aud Barnes. Cheryl S 2009
2009 2 21 Overdue FOD Training 0055421 |FOD Itemns-open pads, missing caps DCMA (MCR-09-001) _|Richmond, Sabtina 2/5/09I
Tentificath ol 0052065 [4170 Audit- Frocess changes (ref EC-AP 4 1[internal Guality Aud Germain, BrentM__| 11/17/08
Tool identification or missing or gpaccounted "O050645 | CE Assy - Expired MTEE Internal Ciuality Audit Wilkins, Gary E
2009 3 for or marked w rong or not identified 8 "0056063 | Test Hoists - FO Hoist Ol Diippage Innernal Giuality Audit Maynard, Gregory C
— 0051329 | TEST. Compliance 1o 115 requirerments Internal Quality Audit Allen, Mark P e/wmgl
2009 4 Work Instruction isssue :r.vr.vsr.vsaw EC Material Handing Annual Guidone, Jomn A amml
— : 0052665 |TEST FO occurence 550148 nternal Quaty Audi Guidone, John A 1173408
Contamination of Product /material (FOD) T0055380 |F 135 Test - PackLine Tool Control & 65 nternal uality Audit Guidone, John A
2009 5 Incomplete FOD report 0045510 |FAA Documentation Errors Jackson, Susan J

Germain, Brent M

FAA
0062203 |ME; Expired TAPS available online Internal Quality Audit

2007

Process record incomplete or missing

Potential FOD introduced

2008

2009

49

Total Findings|

[ = [
N o[k [wlw]|= =[-8 P

2009 11 12 Revision to record/\Wi does not comply to req. T0062236 [Material Handing NCMs Annual Donney. Michas! 1<
- "0052244 | Compliance with work insirucions Annual Guidone John A
Process Requirement not met or follow ed 0052345 | Tool storage NCM's Annual Guidone, John A
2009 12 16 FOD Walk-around 005 1638 | ProCert - F118 Production ntemal Quality Audit___[Russell, Brian K
—— TO0TAT 10 | Workstation Inventory Control Annual Treacy, Jon &

NOTE: DCMA CAR MCR-08-009 (PW 50217) i has been submitted, waiting on DCMA acceptance
DCMA CAR MCR-08-014 (PW 53998) i has been submitted, waiting on DCMA acceptance




P&W FOD Prevention Program:

A Uhited Technologies Company

Audit i =
INVESTIGATE VERIFY | |

IDENTIFY VERIFY
MAJOR ROOT
PROCESSES CAUSES

B Process 1Q 2009
M Process 1Q 2010 ——

2010 Notable Risk

t[p
—/]
N
P Qé \(\Q) \@9 \50 \SO\ ;&\OQ (\06 Co’(o ®96 {b(ﬁ \é \&O\ O(\% \@o-’ \\QQ)
éO(Q «@Q 6"2? S FE T N & & fzﬁ‘b
> S Q W S
& (& (S & J N
R RN S Q&S & R @
P\ & Y S N )
S OF TN & S
Q,b Q\' &0 ?S) O xQ 0\ Q QQ ‘OQ
NI S« &R &~ O7
é\(b' X > & &
& < <° & <&
Q O RN ©
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P&W FOD Prevention Program:
Personnel Controls

Access Controls

ATTENTION !!!

TEST CELLS ARE FOD-CONTROLLED AREAS
Strict Adherence to FOD Control Procedures is Mandatory

Entrance to Test Cells requires: !’51!@_\33::!1
Engine Center FOD Badge/Sticker Displayed ,,,}\Q@'

-OR- &
Escort by FOD Certified Employee JOHN

J. 8. Doe

P&W Employees, Resident Customers, Resident Suppliers:
*Obtain FOD Certification Badges / Stickers upon
completion of FOD training.

Visitors:
*Affix stickers to visitor badge after review of Foreign
Object Damage Prevention guidelines.

* Not FOD Trained? You must remain on main aisles unless escorted
« Escort required? - Contact Plant Protection @ 344-4074

Emergency 5111

e Pratt & Whitney
A United Technologies Company -
R
AExamples of signage
placed at strategic

entrances to FOD
Controlled Areas

FOD Controlled

This area has been
designated & certified as:

FOD CONTROL LEVEL 2
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P&W FOD Prevention Program: | 4 ,,,?au & Whitney

gA4d.XZ i i L
A United Technologies Company

Part Family FOD Risk Assessment

Applying the right Controls to the Right Conditions

APart-family FOD Risk Assessment
AProducer FOD Program Robustness
ARisk Mitigation Process

Mandatory FOD
program review and

- - o plan

A . . . E P&W oversight activity
Identifies sources of high-risk parts per audit requirements

/ processes
ASurveillance plans implemented
according to results and gaps

. Increased Part
Low Fart Complexity, Complesity, Process
Low Progess FOD FOD Risk
Rizk

CLB This document contains no technical data- P&W Proprietary i ECCN - EAR99



P&W FOD Prevention Program:
Part Family FOD Risk Assessment

Weighting

Part
Families

DeS|gq _ Process Occurrence Severity
Characteristics | |Characteristics
0 28 % :
. 18 % Weighted
28 % 26 % FOD
Score
CLB This document contains no technical data- P&W Proprietary i ECCN - EAR99




P&W FOD Prevention Program:
Part Family FOD Risk Assessment

- Srarrila b Srarrily b =
M : Noesarrraar-Aec | Genareenar-Aee ]
H Ihrer dunnmea ted | theer dunnmral Ird H
H P raralnin paul JFOR raral <
o & N s 3 o
b
3
M
H H
H H .
i = = n T i
H = = H i -
i i i E 3 i
= T T a [ H 3
I = = = = H o
M B B H H : X
H H H H H -
= H H < < a F
H H H H H H *
H B 2 2 H 4
o M M =
i
[TT]
16 EH
13621 FUE 1] 1 [ "
[TTEH] HEFCIFUE 1] 1 1 1 1 [ ? a
IIIIII HEF F| i i i i i H AL
13151 coruef 4 1] 1 1] 1 1 1] 1 i 1
[T HercoPUR) 1 | 1| 1 1] 1 1 11 1] 1 1 1 n
11111111111111111 1 1 b1 L
] L1

Design
Characteristics

28 %
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Cooled
Airfoil

Fan Duct

Solid
Forging

1

1

Are there hollows, pockets, cavities or other
geometric features that would enable entrapment?

Is there any rubber bonding (glue, cure)?

Does the part incorporate laminates, composites,
or molded materials?

Are there special surface treatments required that
require the use of media?( shot peen, grit blast,
sutton barrel, etc)

Are coatings / platings applied (Room, Low or Hi
temp)?

Are Fasteners used?

Are there blind assemblies?

Are there complicated passages with access?

RP|lRPr|O|O|FR,|O|FR |k

Is the product fully encased, with very limited, or
no access?

=
\l

r|OCOCI O OO OCO|OC|FL|PF|PF

PO O O Ol 0| 0|0 | 0O

sansualoeiey) ubisaq




P&W FOD Prevention Program:

Part Family FOD Risk Assessment

Instructions
1) Enter Part/Process Family Description in Column A
2) Answer each question along that row, 1=yes, 0=no
3) Weighted Total Results will show in Column AF
;gll'l(;:lli(r?g?ppropnate FOD Program Assessment per the Desi g n Ch aracteristics
If weighted total is between 0 & 12, take the BASIC
FOD Program Assessment
If weighted total is between 13 & 42, take the
ADVANCED FOD Program Assessment

If weighted total is between 42 & 100, take the
ROBUST FOD Program Assessment = = S = S 2 L < <
5) Evaluate results and identify gaps (There are checklist « o = 5
sheets to assist you within this workbook). 2 . @ = =
. . . o b} (:.\ e g o)
6) Put a plan in place to close any gaps identified o o 9 © o = =
7) Implement plan ® < & 3 E & g £
8) Re-Assess to validate effectiveness = @ 2 = = Q o > >
o Q Q [} 5 [} |73 = =
£ = b= = > Q = 3
= = = ) 2 n = = 2
(] = ~ o o =
W o = o | [} IS [ =
oleo |5 E|zle|g|5.]3%
TlE S BB E gy
- — ()
a3 < T g 2 w S 22158
S| = | 3 = | > | & | £ |28|8¢%
s | 3|8 | 2|3 |8|<S|8°|5¢e
o IS o S a o 5 i >
& > = = [ = L | e =
Q © o > [ S = = =
ele|2|s|&|=]¢2 |t |8
2 o O £ o o ]
s |5 g g | § | < © o
@ o 2 = Q 5 5
< = ) o = o
o - o © £
Part Famili < < S |e
art Families < =
Example: Solid Disc Forging 1 0 0 0 0 0 0 0
Example: Split Fan Duct 1 1 1 0 0 0 0 0
Example: Cooled (Hollow Core) Airfoil 1 1 1 0 1 0 0 1 1
Example: Weighted Results Solid Disc Forging 1 0 0 0 0 0 0 0 0
Example: Weighted Results Split Fan Duct 1 1 2 0 0 0 0 0 0
Example: Weighted Results Cooled (Hollow Core) Airfoil 1 1 2 0 2 0 0 6 6

CLB This document contains no technical data- P&W Proprietary i ECCN - EAR99



P&W FOD Prevention Program:
Part Family FOD Risk Assessment

- Srarrila b Srarrily b =
M : Noesarrraar-Aec | Genareenar-Aee ]
H Ihrer dunnmea ted | theer dunnmral Ird H
H P raralnin paul JFOR raral <
o & N s 3 o
b
3
M
H H
H H .
i = = n T i
H = = H i -
i i i E 3 i
= T T a [ H 3
I = = = = H o
M B B H H : X
H H H H H -
= H H < < a F
H H H H H H *
H B 2 2 H 4
o M M =
i
[TT]
16 EH
13621 FUE 1] 1 [ "
[TTEH] HEFCIFUE 1] 1 1 1 1 [ ? a
IIIIII HEF F| i i i i i H AL
13151 coruef 4 1] 1 1] 1 1 1] 1 i 1
[T HercoPUR) 1 | 1| 1 1] 1 1 11 1] 1 1 1 n
11111111111111111 1 1 b1 L
] L1

Design
Characteristics

28 %
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P&W FOD Prevention Program:
Part Family FOD Risk Assessment

Calryurirs

............................

Druign Charanlerialinn
Frasras Churanlrrialing
EF
SR
Z
L -
i H
Delralakilil

H
1
H
H
L
r—
L

mraled by P2

mrel Farl Family/ Cammedily

warrmral Farl Family' Commadily - Bau Haler

rupurlinn af BB Dra. SHa.
an PO Fumnd by Cunlamrr?
an FOD duun

F
Frasarr
F

RIEIT]]
RiEEI] HEFC/FURR 4
llllllllllllll I 1
411151 Herc/ruel 4

RIECTH HEFC/FURR 4
11111111111111111

Process
Characteristics

26 %
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P&W FOD Prevention Program: s

Part Family FOD Risk Assessment

Sallslialdeley)d SSa90Id

15

Cooled Fan Duct Solid
Airfoil Forging
1 1 O Has there been evidence of stains or corrosion on 1
product?
O O O Is there any diffusion bonding or brazing? 2
1 O O Is there Mechanical Assy of details (riveting, 3
bolting, fasteners, etc.)?
1 1 O Is machining chips/slag/spatter/swarf/etc. 3
generated?
1 O O Does the process install holes in to an enclosed / 3
limited access cavity?
1 1 1 Is Media used (stone, shot, grit blast, sutton, 5
brush, low-melt alloy, etc.)?
O O O Is there evidence of cracking or fractures of
subject components at assembly process?
O O O Are protective caps normally used in the process? |5




P&W FOD Prevention Program:

Part Family FOD Risk Assessment

Means to prevent contamination of product with
this process are fully capable, i.e. no turnbacks at
cleaning or detection.

New Process
Characteristics
guestions for next
phase of tool.

If contaminated, cleaning is embedded in the
process and fully capable, i.e. no turnbacks at
detection.

Means to prevent contamination of product with
this process are partially capable, i.e. partial
reliance on cleaning and detection.

If contaminated, cleaning is embedded in the
process and partially capable, i.e. with partial
reliance of detection.

There are no means to prevent contamination of
product with this process, i.e. full reliance on
cleaning and detection.

15

If contaminated, cleaning is costly and complex,
i.e. full reliance on detection.

|6

Means to prevent contamination of product are of
a design and application that can be left with the
product e.g. caps left on tubes, plugs left in
cavities, covers left on openings, and inadvertently
delivered with or assembled into product.

CLB This document contains no technical data- P&W Proprietar)




P&W FOD Prevention Program:

Part Family FOD Risk Assessment i

EllRdidndlusdi e s |

Instructions
1) Enter Part/Process Family Description in Column A
2) Answer each question along that row, 1=yes, 0=no
3) Weighted Total Results will show in Column AF
4) Take appropriate FOD Program Assessment per the
following:

If weighted total is between 0 & 12, take the BASIC
FOD Program Assessment

If weighted total is between 13 & 42, take the
ADVANCED FOD Program Assessment

Design Characteristics

Process Characteristics

If weighted total is between 42 & 100, take the
ROBUST FOD Program Assessment = = S = S 2 L = = C" ~2 2 sz L0 = >
5) Evaluate rgsults an(_j iFJenti_fy gaps (There are checklist o o 3 5 o i ; a ?2
sheets to a55|_st you within this workboolf). 3 o g ~ fg E 5 ‘5 N S S o g 5 & g
6) Put a plan in place to close any gaps identified [} o o o = g 0 = = = o =1 a n o
Q c o = < > = o £ 5]} 29 5} =} 0w =
7) Implement plan ] = IS 3 I & S £ 5 N |2 E S o 38 °
8) Re-Assess to validate effectiveness g a2 3 & = o % = > 3] s |5 = c B | 88| £
£ = = = = S o |5 5} 5 5 |52 Sl E2ES|Ex| ¢
5 c E S = 0 5 | = > S 85| 5 e s|ls52| =
@ @ = = 3 2 o = 2 o o 2|2 2|=sv]|o¢g °
Sl ols | 2| 22858 |l | S |2%|E.|5%| 25|28 &
) o = £ - > o & So |3 T |52 08 ;0 | £ a S
C || 2|2 |5 |88 |8%|(c8|l2%| 68 |25|28|Lun|B(38| 2
= - o [©] o o n C = %] = I =
] o o o ol D S T © | < » = o o]
¢ B2 | 2| S g |2 |d:|88|z8| 5 |48|88|s5| 58|25 E
o = = = = » < : = D 5
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Part Families < < (2 |2 a z
Example: Solid Disc Forging 1 0 0 0 0 0 0 0 0 0 0 1 0 0
Example: Split Fan Duct 1 1 1 0 0 0 0 0 0 1 0 1 0 0
Example: Cooled (Hollow Core) Airfoil 1 1 1 0 0 0 1 1 1 0 1 1 1 1 0 0
Example: Weighted Results Solid Disc Forging 1 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0
Example: Weighted Results Split Fan Duct 1 2 0 0 0 0 0 0 1 0 0 3 0 5 0 0
Example: Weighted Results Cooled (Hollow Core) Airfoil 1 2 0 2 0 0 6 6 1 0 3 3 3 5 0 0
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Cooled Fan Duct Solid
Airfoil Forging
O O O Was FO found by Supplier? 1 2 8-
y supplier: o O @)
< = 3 3 o o
o ” ® S <
1 0 0 Was FO found by PW? 2| 2585 =32
Do d® =32
220 3
O O O Was FO found by Customer? g —~ T |
w O
ier? - I
O O O Was FOD documented by Supplier” 2 S0 8' 9 "
20623 o
wao S ?PES
1 0 0 Was FOD documented by PW? 4| < 5 (_BD == 0
== 2 <
5O DO R
O 1 O Was FOD reported by Customer? |6 N5 2 '




P&W FOD Prevention Program:

Part Family FOD Risk Assessment

Instructions
1) Enter Part/Process Family Description in Column A Severity & Severity &
2) Answer each question along that row, 1=yes, 0=no _ _
3) Weighted Total Results will show in Column AF OCCUI’I’EI"ICG OCCUI’I’EI’]CG
4) Take appropriate FOD Program Assessment per the Desi o A Are there Are there
o esign Characteristics Process Characteristics
following: _ 9 documented FO| documented
If weighted total is between 0 & 12, take the BASIC . .
FOD Program Assessment events in past 3| FOD events in
If weighted total is between 13 & 42, take the years? past 3 years?
ADVANCED FOD Program Assessment
If weighted total is between 42 & 100, take the
ROBUST FOD Program Assessment = = o S 10 = = = = S o o o 0 = 0 = o o = ©
5) Evaluate rgsults anq i(.ienti'fy gaps (There are checklist & o E 5 § . % N - ((27’
sheets to aSS|_st you within this workbook). 3 ~ 2 o g. E -8' = o g S o 5 o ¢ 2
6) Put a plan in place to close any gaps identified o o o o o = o) z =3 5 T = g 3 o o o~
7) Implement plan ks £ @ 3 % 8 2 £ £ N |2 £ < o 38| & o . <
8) Re-Assess to validate effectiveness > @ 3 & = @ o |2 > 3] s |3 g c Bo | 85| £ o S 3 = g
£ S| £ 2 S 5| 2 | g 5 5 |52 S| 2S|sx| = | & & £ 5 e =]
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Part Families < o z |2 |2 8 |~ g
<
Example: Solid Disc Forging 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
Example: Split Fan Duct 1 1 1 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0
Example: Cooled (Hollow Core) Airfoil 1 1 1 1 0 0 1 1 0 1 1 1 0 0 0 1 0 0 1 0
Example: Weighted Results Solid Disc Forging 1 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0
Example: Weighted Results Split Fan Duct 1 1 2 0 0 0 0 0 0 1 0 0 3 0 5 0 0 0 0 0 0 0
Example: Weighted Results Cooled (Hollow Core) Airfoil 1 1 2 0 2 0 0 6 6 1 0 3 3 3 5 0 0 0 2 0 0 4
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P&W FOD Prevention Program:

Part Family FOD Risk Assessment

required?

Aupgelosrag

Solid Forging Fan Duct Cooled
Airfoil
O 1 1 Is there Line of Sight, fully visual inspection with 1
minimal manipulation?
O O O Is there Line of Sight, fully visual inspection with 5
frequent manipulation, mirrors required?
O O O Is there Limited Line of Sight, surface inspection 3
limited visible?
O O O Is there Limited Line of Sight, some areas 4
requiring Bore-scope inspection?
O O O Is there No Sight Line, with shake & listen, or 5
waterflow inspection?
Is there No Sight Line, with X Ray being the only 5
1 O O viable inspection?
Is there No Sight Line, where you cannot
O O O practically detect FO, with 100% prevention 7
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P&W FOD Prevention Program:
Part Family FOD Risk Assessment

Weighting

Part
Families

DeS|gq _ Process Occurrence Severity
Characteristics | |Characteristics
0 28 % :
. 18 % Weighted
28 % 26 % FOD
Score
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P&W FOD Prevention Program: | 4 ,,%au & Whitney

gA4d.XZ i i L
A United Technologies Company

Part Family FOD Risk Assessment

IS
o
|_
©
L
-
[ ] - -9
Note Risk Variance @
=
Example: Solid Disc Forging 7 Basic
Example: Split Fan Duct 20 Advanced
Example: Cooled (Hollow Core) Airfoil 45 Robust
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P&W FOD Prevention Program:

Part Family FOD Risk Assessment

Instructions

1 Enter Part/Process Family Descrption in Column A
2 Answer each guestion along that row, 1=yes, 0=no
3 Weighted Total Results will show in Column AF

4 T ate FOD Program Assessment per the following:
* If Weighted Total is between 0 & 12 Take BASIC Assessment

< * If Weighted Total is between 13 & 42 Take ADVANCED Assessment

* If Weighted Total is between 42 & 100 Take ROBUST Assessment
Ms (there are checklists to assist i it

* To compare results with requirement Robustness Summary Results
* To use to Audit Source Checklist
* To protect product while closing gaps Containment
* To evaluate mfg process FOD Prevention Mfg Process Analysis
* To evaluate assembly process FOD Prevention Ass"y Process Analysis

6 Put a plan in place to close the gaps
7 Implement plan
8 Re-Assess to validate effectiveness

Example: Solid Disc Forging 7 Basic
Example: Split Fan Duct 20 Advanced
Example: Cooled (Hollow Core) Airfoil 45 Robust
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A United Technologies Company

Part Family FOD Risk Assessment = ===

Instructions

1 Enter Part/Process Family Descrption in Column A
2 Answer each guestion along that row, 1=yes, 0=no
3 Weighted Total Results will show in Column AF

4 Take appropriate FOD Program Assessment per the following:
* If Weighted Total is between 0 & 12 Take BASIC Assessment

5 Evaluate results and identify gaps (there are checklists to assist you within this workbook).

* To compare results with requirement Robustness Summary Results
* To use to Audit Source Checklist

* To protect product while closing gaps Containment

* To evaluate mfg process FOD Prevention Mfg Process Analysis

* To evaluate assembly process FOD Prevention Ass"y Process Analysis

6 Put a plan in place to close the gaps
7 Implement plan
8 Re-Assess to validate effectiveness

Example: Solid Disc Forging I 7 |Basic
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A United Technologies Company

Part Family FOD Risk Assessment =

Instructions

1 Enter Part/Process Family Descrption in Column A
2 Answer each guestion along that row, 1=yes, 0=no
3 Weighted Total Results will show in Column AF

4 Take appropriate FOD Program Assessment per the following:

* If Weighted Total is between 13 & 42 Take ADVANCED Assessment

5 Evaluate results and identify gaps (there are checklists to assist you within this workbook).

* To compare results with requirement Robustness Summary Results
* To use to Audit Source Checklist

* To protect product while closing gaps Containment

* To evaluate mfg process FOD Prevention Mfg Process Analysis

* To evaluate assembly process FOD Prevention Ass"y Process Analysis

6 Put a plan in place to close the gaps
7 Implement plan
8 Re-Assess to validate effectiveness

-Exam'ple: Split Fan Duct || 20 |Advanced |
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A United Technolog|es Company

Part Family FOD Risk Assessment

Instructions

1 Enter Part/Process Family Descrption in Column A
2 Answer each guestion along that row, 1=yes, 0=no
3 Weighted Total Results will show in Column AF

4 Take appropriate FOD Program Assessment per the following:

* If Weighted Total is between 42 & 100 Take ROBUST Assessment
5 Evaluate results and identify gaps (there are checklists to assist you within this workboo

* To compare results with requirement Robustness Summary Results
* To use to Audit Source Checklist

* To protect product while closing gaps Containment

* To evaluate mfg process FOD Prevention Mfg Process Analysis

* To evaluate assembly process FOD Prevention Ass"y Process Analysis

6 Put a plan in place to close the gaps
7 Implement plan
8 Re-Assess to validate effectiveness

Example: Cooled (Hollow Core) Airfoil || 45 |Robust
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P&W FOD Prevention Program:

Part Family FOD Risk Assessment

Basic

FOD Program Assessment Level

Advanced Robust

FOD Program Attribute D

Req'd

Act

Gap

Req'd Act Req'd Act Distance

Priority Gap Detail Action

1) FOD Awareness / Training:

Training consists of Periodic Awareness Training that includes topics on Control of
Personal Items, Equipment & Consumables; Care and Protection of Product; General
6-S & Clean as you Go principles; and Tool Control/Accountability.

04

03 0 1 0

2) Parts Protection / Material Handling

Parts protection & material handling procedures exist. Materials and accessories used
in Packaging, Handling, Shipping and Storage are free of any contamination. Parts and|
assemblies are packaged to preclude FOD contamination.

3) General Housekeeping, 6-S Practices
, Test, Mar , and Oy
according to 6-S principals.

Support areas are clean

4) FOD Reporting and Investigation
/All FOD events are reported and investigated and should include the use of common
root-cause analysis tools as part of the record. Personnel are aware of how to react in
the event of a FOD incident. E.g. Not to disturb evidence, to cease operation, notify
P and begin process. Corrective actions need to be
for to ensure of

5) FOD Management / Leadership:

High level procedures exist. FOD Focal Point established, has limited authority, >33%
but < 66% responsibility commitment.

6) Assembly, Manufacturing, and Facilities Processes

Assembly, Manufacturing, and Maintenance Tasks are planned and sequenced to

pi FOD and of debris or other Di define

necessary processes for preventing, cleaning, and ensuring FOD free manufacturing,
P o :

7) Tool Accountability

Tool control / accountability procedures exist with evidence of compliance in
appropriate areas of the facility. Personal tools are not allowed. Tools are all company
owned. Tool includes best-pi e.g. cribs, shadow-b .,
bar coding, chit systems, tool Kitting, and point-of-use secured workstations.

8) Measuring Performance / Metrics:

Metrics providing visibility to problem areas and trends, inspection results,
incident/mishap reports, and feedback and progress. Metrics may include: Visibility
Charts, Trend Analysis, Report Cards, Performance Reviews, Customer Comments,
concerns, or complaints.

9) Communication / Feedback

FOD Y is clearly afacility. Event
events, FOD alerts, FOD metrics clearly posted and discussed at meetings. Cells have
regular toolbox meetings daily and FOD is always on the agenda. ACE Tools are used
to solve problems.

10) Consumable Accountability
Thereis a in place for
evidence of implementation in certain areas.

tability, and there is some

Higher Risk
Increases number
of prevention
measures.
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2 Pratt & Whitney

A United Technologies Company

PFFRA Tool Demonstration
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P&W FOD Prevention Program:

Part Family FOD Risk Assessment

Increasing the number of Assessments and Improving
FOD Program Robustness

A As of June 2009:

A 67 Producers completed self assessments
A 61 % at Basic or Above

A As of July 2011

A 310 Producers completed self assessments
A 86 % at Basic or Above

A Supplier FOD Events categorized with P&W Events to identify
systemic causes

A Mfg Process Debris and Assembly Debris



P&W FOD Prevention Program:
Part Family FOD Risk Assessment

- ‘
2 Pratt & Whitney
L *

A United Technologies Company

Supplier FOD Events 2009 - 2011 (Continuous Run)

7
° Supplier FOD
. Data collection

standardized

“ A4

3

2

1

0 L T L— ]

SRR T T R S
2009 2010 2011
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Thank You !!!!

Mark Ganser
Manager, Pratt & Whitney
FOD Prevention Programs
Group Quality & Business Process Effectiveness

E-Mail: mark.ganser@pw.utc.com
Office Phone: 860-565-8859
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Back Up
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P&W FOD Prevention Programs:

FOD Management / Leadership TE——

Established FOD Focal Point(s) or FOD Manager

A Point of Contact for FOD Events / Incidents
A Execute & Facilitate FOD Investigations

A FOD Training Administration

A Develop and Implement FOD program

A Wherever and Whenever necessary
I Identify FOD Potential
I Implement FOD Preventative Measures

All employees should know who
their FOD Contact is and how to
reach them!!!
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P&W FOD Prevention Programs:

Part Protection & Material Handling

Storage
A Parts 1 FOD critical parts, must be protected:

T In covered kits

T In bags
T Avoid metal-to-metal contact
w 1‘ \

/‘/ Not Good!!

A Production Tooling - should be stored to avoid damage
from handling, forklifts, pedestrians, etc
I Have cutout/holders for large parts

I Kits for nuts/bolts/small parts
I Ensure tools do not overhang carts/containers

T Prevent metal-to-metal contact
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P&W FOD Prevention Programs:

Part Protection & Material Handling

Caps and Covers

Caps and covers are effective and commonly used to prevent
entrapment of debris, but they must be controlled and kept in proper

condition. Treat them like any other tool.

CL

i Control / Accountability
i
1
[

' Inspect for cracks/tears/breakage
' Replace as necessary

Verify correct application

22222
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P&W FOD Prevention Programs:

- ‘
2 Pratt & Whitney
L *

General Housekeeping / 6-S g

Personal Items

Personal Items have an elevated risks since they are not
Inventoried. Minimize what is taken into work areas:
i Food & Beverages e 3

I Loose Change

[ Jewelry, Buttons b ¢
I Pens, Pencils, Paperclips, etc. Oatmeal on a Turbine
i Keys Blade!!

Provide a place to store personal non-inventoried items at
entrances to FOD Controlled Areas. M

CLBTI Storage bins




P&W FOD Prevention Programs:

Reporting & Investigation

Standard work:
Alnvestigation process
ARRCA methodology
Alnsure accurate and effective investigation




