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UM{ Error Prevention Process

0 Objective
—-Share ULA’s Error Prevention Process & Experience
e ULA & Error Prevention Background/History
e Error Prevention Specific Definitions
e ULA Error Prevention Process Overview
e ULA Error Prevention Publications
e More Lessons Learned

—Questions are Always Welcome



ULQ' Background: Who/What is ULA?

United Launch Alliance ULA Launch Vehicles

e Formed in 2006 as a 50-50 Joint Venture Between Atlas Delta
Lockheed Martin & Boeing

e Provides Two World Class Launch Systems Operating
as a Single Provider to the U.S. Government

— Atlas V Product Line
— Delta IV Product Line
— Delta II Product Line
e Employs More Than 3500 Employees '
|

e More Than a Century of Combined Experience in
Expendable Launch System Production & Operation
Providing Assured Access to Space

¢ Pooled Experience of Nearly 1300 Launches
e Legacy Reaching Back to 1950s

i i
iJ o fﬂ|

401 431 HLV Delta 2 Medium 4 Medium 5,4 Heavy

| l

Vandenberg Air i | &
Force Base
(VAFB), G

Harliﬁgen, X S
Cape Canaveral
g* Air Force Station
(CCAFS), FL
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ULQ' Great News!

Errors CAN Be Prevented

@




Identify the Hazards

Recognizing When
Others are Taking a
Risk is Easy

Recognizing When You
are About to Take a
Risk Requires Both
Effort & Practice

STOP & THINK Before

You Act
O

STOP When Risks/ STOP
Hazards Exist

-

p—

Thr:relixudi’r.t:um [ ™

Picture used with permission from thereifixedit.com;
There, I Fixed It™ is a trademark of Pet Holdings, Inc. © 2007-2010 Pet Holdings, Inc.
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ULQ' ULA Error Prevention

History

Unitad Leunch Alianca
2 W
‘% Mishap O
Ishap Occurrence
] \5 \
TIROS Satellite * -
Incident

2003 2004 2005 2006 2007

e Active Atlas Reporting Since 2004
e Full Implementation of Delta Reporting Began in 2008

J.Aliison | 5
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ULA SS Command Media
Err Prev Publications

On-site Error Prevention

Support Organization Reporting

Delta Reporting



U

L Definitions

Event: An incident that has a negative impact on
production or launch operations. An EVENT is
considered a potential MISHAP warning.

Mishap: An EVENT resulting in incurred costs over
$20K or consequences with high or significant impact.

Critical Mishap: A Mishap resulting in incurred costs
over $100K.

Support Organization Event: An EVENT that occurs
as a result of a Support Organization’s action.

W b

EVENT MISHAP



ULL{ Definitions

AESOP MINI-HUDDLE

Pesigrment
Clear? Compl=e? Rlsie?

AESOP™ Huddle: An Error Prevention

technique used to ensure that all personnel gy —
associated with an operation are familiar Son] oem e
with & understand their roles & —
responsibilities in the operation & that e e l

Personnel
WnDT Exseence? Skl

risks of failure are identified & mitigated.

Revkew Ll BAFE:
linzzr w RKedicalion » Bie=z
Hipahal = Faligus » Eating

Gt e s m T B W s s RS0

Flash Notice: A preliminary notice to
Executive Management & other personnel
that a Mishap or Event has occurred.

Corrective Action Board (CAB): A board
to ensure effective corrective action
processes are implemented & closed.

CAB evaluates issues/problems/products/
processes & approves or directs corrective
actions as necessary to remedy critical

problems in a timely manner.

AESOP™ is a federally protected trademark of the Error Prevention Institute, Inc.
©2000 Error Prevention Institute, Inc., 888-0599-8715, all rights reserved.
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Definitions

®

A
United Launch Alliance

S
Perfect Product Delivery
-

Error Prevention
Process Principles

e Achieve excellence
in everything
we do

EMPLoyeg saTisFACTION

Perfect Product Delivery Ethic:

e Continuously

e Relentless pursuit of perfection to achieve excellence in improve every
everything we do; process & product

e Applies our passion for Mission Success to continuously
e Develop a

Improve every process and product, to completely meet
the needs of every customer; and world-class
Y ’ work environment

e Inspires and empowers all employees to dedicate our
innovative talents to deliver program success and develop —>] ¢ Deliver program
a world-class work environment. success

ULA’s Error Prevention Program Is

Founded on ULA’s Perfect Product Delivery Ethic

J.Alison | 8



ULA Error Prevention Process Technical Paper Available:

U - Learning from Mistakes: ULA’s Error Prevention Program
* by James E. Allison
(inited Leunch Alianca Presented at the International System Safety Conference 2009
“The successful man will profit The ULA Error Prevention Process Flow is
from his mistakes and try again in Fed by Ongoing Voluntary Event Disclosure
a different way. ” —Dale Carnegie EfoL Plaention
. , : Process Flow
This Paper Describes How United Launch
Alliance’s (ULAs) Error Prevention Program %
Applies This Concept to Rocket Production, _ (
Test & Launch Operations Pfggzgzrgnf‘gti;’lgs EE——
V 1
. Ongoing _\/Oluntary « Achieve excellence in Process
ULAs Erro_r Prevention Program Event Disclosures everything we do . /
e Recognizes Errors as Learning Via Workforce ; l
Opportu nities ¢ . « Continuously improve Cause A_malysi_s
e Encourages Error Reporting Instead ==L every process and & Corrective Action
of Punishing Employees When Errors SR~ product : <
Occur g “a\_,__ | / -(— » Develop a world-class - \L N
e Extracts & Shares Lessons Learned e b work environment Corrective Action
; Board
Company Wlde « Deliver program \ /
e Issues Action Items to Reduce Error SUCCESS $
Occurrence Company Wide Error Prevention |
Continuous Feedback Council
i Review Process
Each Rgported Error is Tracked Through T e T e view )
Resolution as Follows _ _ $
e Root C&!USG Ar!alysis ) :\?\?erglflinxt\:::i?oﬁ\fl?ggifaﬂ?E::gliIs <¢"j ( Share Lessons )
e Corrective Action Review Boards (CABs) - Periodic Safety Bulletin Releases Learned Process
e EXxecutive Management Review (Ca”ed * Error Prevention Web Site Access _ J

an Error Prevention Council or EPC)
Published Copy Available

J.Allison | 9



Identify the Hazards

Recognizing When
Others are Taking a
Risk is Easy

Recognizing When You
are About to Take a
Risk Requires Both
Effort & Practice

STOP & THINK Before

You Act 0
O

STOP When Risks/ STOP
Hazards Exist

Therelfixedit.com Fg

Picture used with permission from thereifixedit.com;
There, I Fixed It™ is a trademark of Pet Holdings, Inc. © 2007-2010 Pet Holdings, Inc.
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Error Prevention Process +

Flow

Error Prevention
Process Principles

* Achieve excellence in

Ongoing Voluntary

Event Reporting
Process

Flash

Event Disclosures everything we do

y

Via Workforce

* Continuously improve

Cause Analysis

every process and & Corrective Action RCA
product L Process J
.
* Develop a world-class - A
work environment Corrective Action CAB
Board
* Deliver program
success
-
_— Error Prevention
- T~ Council EPC
Continuous Ifeedl:rack Review Process |
Encourages Ongoing Disclosure: 0
Y
» Company Wide Event Reporting <1;—‘ j . A
» Weekly Attention To Detail Emails Share Lessons
« Periodic Safety Bulletin Releases Learned Process Share
* Error Prevention Web Site Access \ < J

Recent (2010)
Addition

Recent Expansion

Analysis &

Deep Dives

Metrics/

Reports

The EP Process is Designed to Share Lessons

Learned from Mishaps/Events Across the ULA Enterprise

J.Allison | 11




Error Prevention Process
A Few Key Concepts:

Prerequisites:

. Error Prevention is a Cultural Change

Event Reporting

Process ALL ULA Employees Attend a 4-hour
“"Human Error Prevention” Course Followed by an
Annual Y%2-hour Refresher Course

2

Cause Analysis
& Corrective Action

g Process ) ALL Critical ULA Processes Require an Operational
) Fishbone (to Identify & Eliminate or Mitigate
Corrective Action H aza rd S)
_ Beerd ANY ULA Process Can Be STOPPED at Any Time by
v . Any Process Participant
Error Prevention
Council Basic Rules:
L Review Process )
¥ ULA’s Error Prevention Process is Executed for

Every Event

Share Lessons
Learned Process

~

Analysis & Deep ]

) Events are Recognized as Learning Opportunities

Events & Mishaps are Pursued with Equal
Intensity

Dives

J.Alison | 12



Flash Content
e What
e When
e Where
e Details
— Date
— Time of Day
— AESOP™ Huddle Used?
— Injury/Damage?
— Non-conformance/
Documentation
— Prelim Impact/Cost
Evaluation
Pictures

R

=7

Event
Reporting

L2

CA
C/A

17

CAB
Review

17

EPC
Review

L2

A

Share Lessons
Learned

J

AN

R

Analysis &
Deep Dives

UL/ Event Reporting Process

Event Reporting

Collect & Document
Event Data

Error Prevention
Database

Flash Reports
4 Event Pictures

Populate Flash
Report

J

‘>
Send Flash Notice ™
To Distribution S o
~y ena
[/
<=

Note: ULA’s Goal is to Issue Flash Notices within One Business Day of Event Occurrence; ULA
has Learned that WHO & HOW Data Points are Generally Premature at that Time; WHO & HOW
Details are Specifically Edited Out of Flash Notices

The Event Reporting Process is Triggered Each Time an Event Occurs

J.Alison | 13

AESOP™ js a federally protected trademark of the Error Prevention Institute, Inc.
©2000 Error Prevention Institute, Inc., 888-0599-8715, all rights reserved.



U . Cause Analysis and
. Corrective Action Process

Unitad Leupch Alkanca _
% Cause Analysis & Corrective Action ULA Employs a Variety of Root

Cause Analysis Techniques

Vs

( Event ) Gather Cause Analysis Techniques Employed By ULA
Rep:mng Event Data BE

CA

C/A <« Root Cause Fishbone .
N e
0 CZB ) Cause Analysis &

Corrective Action
- v Session N
. ~ 5 Why Analysis
Review p ~ N DB
) v \ Document Direct, _
Share Lessons Root & Cause Analysis &

\ Leam;d Systemic Cause(s) Corrective Action Plans BE T recanr
Analysis & Apollo Root Cause | e
Deep Dives =

Document Corrective e
Action Plan(s)

Cause Analysis Corrective Action

e Performed at Site of Occurrence * Goal = Mistake-proof

e Performed by an Investigation Team * Address Multiple Causes
e Formal Causal Analysis Method * Target Systemic Causes

e Documented Results
e Identify Direct, Root & Systemic Causes

The Cause Analysis & Corrective Action Process

Determines Cause(s) & Develops Appropriate Corrective Action Plans

J. Allison | 14



Event
Reporting

CAB

EPC
Review

Share Lessons
Learned

~
Prepare CAB

Presentation
Material

\’

Review
Cause(s)

Analysis &
Deep Dives

CAB
Approval

Review
Corrective Action

Corrective Action Board (CAB)

Error Prevention
DB

CAB Presentation
Material

ULQ' Corrective Action Board Process

G:“-g

EVENT10-080

“Air Bearing Controller Fails”

Incident:

While moving the Payload
Fairing half from the Vertical |
Assembly Building to the
Special Cleanliness Area

Flight HW Damage ? N

Personnel Injury ? N

If Huddle Held, N/A
! I Could it Be Improved?
1f Huddle Not Held, N/A

Would it Have Helped?

(SCA), the Air Bearing Scope —20K
Controller stop function for
- Date 09/02/2010

the SCA cart failed. Personne & = iaS
were able to physically stop = [l

the cart before it made Floor Location VAB, Harlingen
contact with the building SIOpes  [impact probabiity | 3 Documentation None.
support structure and some [ Actuat 1mpact 2 Part ID EID 55-0515-89,
i AV027
line stock racks. | Risk ndex s

Direct Cause(s):

Root Cause(s):

Systemic Cause(s):

When the Off switch
was operated to the
off position, the
contacts did not make
electrical connection

Facility personnel were
unaware that the switch
operated an air bag which
served as a brake. This
function was not tested
during previous rework and

Errors; Verbal instructions
passed down by previous
personnel that had
accepted the product and
no designated area for

to activate the (air
bag) brake. PMPI.

Operation Manuals.

Corrective Actions:

1. Replaced switch and
ordered spares.

2. Added operational
instructions in PMPI

Lessons Learned:

Tribal knowledge strikes again.
Because we did not formalize the
PMPI1 by posting detail instructions,
we had a potential for a mishap.

Typical CAB Presentation Format

CABs are Executed to Verify an Event’s

Cause(s) & Corrective Action(s) are Accurate & Appropriate

J. Allison | 15




ULQ' Error Prevention Council Process

Error Prevention Council (EPC)

Prepare EPC
— Presentation ~
Material ) N

v

Review Event
Cause(s), C/A(s) &
Lessons Learned
[ I [N | [

Event
Reporting Error Prevention

DB

EPC Presentation Material
EPC Minutes

T

- B Incident:

é e A ceiling leak was discovered in the composites
clean room at approximately 11:30 AM. The leak

resulted in a large puddle of water on the fioor
(approx. 12 ft diameter), two ceiling tiles falling,
and several other ceiling tiles damaged. Inside the

lean room ther: the Heavy Half hi:sector of

Share Lessons - )
-
i Approval L7 Root C Analvans
s oot Cause Analysis:
H AHU LEAK IN COMPOSITES CLEAN ROOM pa s
Handler Unit
- i lete
pera
Analysis & \ | s
. 3nd the supply|
Deep Dlves ‘ 1.0 Environmental ‘ ‘ 2.0 Process ‘ ‘ 3.0 Flight Hardware ‘ eezing air
NC 1.1 Access NC2.1 Planning NA 1
NC 1.2 Lighting NC 2.2 Technical Assignments
NC 1.3 Noise Ne i leoF, the
u—‘ . B couta
e positive
H Wb Ty H H
Enterprise Enterprise Learning ~i
A 31
Actlons > + Proposed Enterprise Prevention Actions: =
[ Develop and implement a modified system redesign that will sufficient control of = 5
? the outside air intake dampeners and modify the duct work, if necessary, in order landler Control Logic
No to obtain the correct amount of positive pressure in the clean room without the
L} use of outside air.
+ Proposed story to share:
- There we were ...Inv_estigatmg why water was leaking out of air handler AHU
(unit 10-5) when we noticed that the pre-heat coil had busted and was leaking.
We noticed that the outside air dampener was 100% open allowing cold air to
flow across the coils. 32
==
— We Learned ...That there were no controls on the outside air intake
. . dampeners. We also learned that some ill advised modifications were made to
Ass |g n P roactlve the booth five years earlier in a cost savings effort.
Error Prevention

Actions Items Typical EPC Presentation Format

¥ . ]
The EPC Meets Monthly to Ensure Lessons Learned &

Improved Practices are Applied Across the ULA Enterprise

J.Alison | 16



L Share Lessons Learned Process

Error Prevention Publications e
- - - - * Smhuty Bullalina —
Publication Distributed to : :TE&,‘;".’:‘EL“,T.“, :i_mm_siﬁéﬁh
s N Brnml 3 L—i
Event r = e
. . ifi LA D B
\ Feren I Safety Bulletins gﬂﬁféé(t: U epartments Based on
) v I
CA I Lo Spemer—
c I A WIS, = i b e o b et o = = g
¥ - Perfect Product All ULA Management & Interested iz | .
N Delivery Attention to ULA Emblovees =
CAB I Detail Topics ploy =
A J '
p L] S
EPC
Ry | There We Were Often Attached to Perfect Product
v I Stories Delivery Attention to Detail Topics
Share Lessons [
Learned N . Often Attached to Perfect Product
< Slhpezes Likelles Delivery Attention to Detail Topics

[ An:/sis & ]\\ S v } @@][@Hﬁ@@ﬁﬁ@[ﬁ)

- Eramples Follow

S\ Error Prevention Publications . ..

The Share Lessons Learned Process Generates &

Distributes a Variety of Error Prevention Data & Products

J. Allison | 17



Event
Reporting
s 2 N
CA
C/A
) v .
CAB
) v .
EPC
Review
L Z
Share Lessons
| Learned )
'Y

Analysis and Deep Dive Process

Analysis Tasks Look for Trends

E-MH Ratio: 473%

Mishap/Event Rate (2008-Present)
2010 Total Events by Site

MisC
10%
San Diego

Denver

l
2kccars 2"

4% 18%

VAFB

21%

.
Decat Z _HI M,H_,LLI J,Hl
ecatur
ccat . ml o | Il
o

Harlingen

1%

Overall ULA & Support Risk Scores By Event

Events

|
LT T

88883:ss8:8:2s

onthly

Many More
O0O0

Analysis &
Deep Dives

Ongoing

Many More
O0O0

The Analysis & Deep Dive Process Looks for &

Documents Event/Mishap Trends via Historical Data Analysis

J.Alison | 18



Metrics Demonstrate
Error Prevention Process is Working

Flow
Error Prevention _ . .
_ Process Principles Event Reporting Flash
Ongoing Voluntary « Achieve excellence in Process WA Root Cause Analysis
Event D|SCIOSU res everything we do > =
Via Workforce / —
- =  Continuously improve Cause Analysis
P every process and & Corrective Action RCA
product L Process )
Ak * Develop a world-class - _V - ~
§ work environment Correcgl‘;/aer:ctlon CAB
* Deliver program N\ ' J
success N
( A
e Error Prevention
3 RN Council
Continuous Feedback Review Process EPC
Encourages Ongoing Disclosure: i %
A\ 4
» Company Wide Event Reporting <‘;—"j e p
« Weekly Attention To Detail Emails ] Share Lessons
« Periodic Safety Bulletin Releases Learned Process Share
« Error Prevention Web Site Access \ ~ J
Recent (2010) Analysis & Metrics/
Addition Deep Dives Reports

Metrics Demonstrate a Measurable Reduction in Mishap Frequency & Severity

J.Alison | 19



U . Error Prevention Metrics —
ﬂ._m,» Mishap-free Time Span Increasing

July 08 — June 09 ULA Mishaps By Month - Ju|y 09 — June 10 ULA Mishaps By Month B Critical Mishap

July 08 - June 09 @ Critical Mshap July 09 - June 10 !
@ Mshap @ Mishap

$s

. Mishap 2$20K Hardware Damage
|:| Critical Mishap 2$100K Hardware Damage

Events = Process Improvement & Learning Opportunities (Valuable Resource)
Common/Consolidated Atlas, Delta Metrics & Evaluation Criteria

Decatur Stand Down & Restart Activities (Including Implementation of 5S)
Fishbone Evaluations of Processes & Procedures, Deep-dive Analyses
AESOP™ Huddles (Assignment, Equipment, Situation, Obstacles, Personnel)
Work Package Reviews of Denver Hardware Moves/Relocation to Decatur
CAB Reviews (Local) & Error Prevention Council (Enterprise Level)

Risk Index Metric helps Prioritize, Assess & Focus Follow-up Evaluations
Weekly Error Prevention Awareness & Perfect Product Delivery Discussion
Topics (LL & Successes)

00000000 DO

y pi )
©2000 Error Prevention Institute, Inc 888- 0599 8715 all rights reserved.

ULA’s Error Prevention Program is Working — Maintain Focus!

* 1 Sep Update — Event 10-071 (3 Aug 2010, Decatur Off-site Warehouse) COPV Fell from Transport Pallet Upgraded to Mishap Status

J.Alison | 20



J. Allison

21

25

Error Prevention Metrics —

Risk Index

ULA & Support Organization Risk Index Scores - 2009

25

20 +

15 +

[

!

ioo °<>o°‘°°

bl

I

- 20

2009 Average = 7.31

15
I I mmmm Criticality Score

Threshold
-+ 10
o000 Sooo cod
I I | I | .

B S0 3055850 S R s R BN BB

Event

ST L Rl R R R R e

080

Event's “Probability for Damage”,

Event Risk Index is useful in understanding and communicating the relationship
between an event's actual impact and probability for damage.

Event Risk Index is defined as the product of an Event’s “Actual Impact” and an

/

Probability for
Damage

Event Risk Index Scores

Probability for Damage: A
subjective value representing a

@

Damage Reasonably
Expected

10

reasonable estimate of the
highest level of damage, or
disruption an event could have

IS

Damage Between
Credible and
Reasonable

made had circumstances favored
the worst possible outcome.

w

Damage Credible

12

~

Damage Likely

4 6 8

10

Damage Unlikely

2 3 4

5

/

Minor
Impact

Small Moderate High

Significant

Impact [ Impact Impact Impact

2 3 4

5

Actual Impact

‘ Actual Impact: An event’s actual impact on ULA operations. ‘

= Over-reporting of minor events encouraged

= Root Cause analysis and systemic
preventive action over time eliminates
program risk

= Eliminates future opportunities for minor
events becoming more serious

= Each Event scored for both Actual and
Potential Damage

= Risk scoring allows focus on areas of
higher potential (unrealized) risk

» Risk Index approach similar to Mishap Risk
Index defined in MIL STD-882C , ULA SSPP,
and ULA QS-453

Risk-based Assessments Enhance ULA’s Error Prevention Metrics
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a
a

Overall Risk Index for 2010 Continues to Decrease

Risk Index

Event/Mishap Ratio Continues to Show We are Learning & Improving

18 Deep Dive Packages Developed & Available as ULA Resource
— Several Enterprise Actions In-work and/or Improvement Projects Identified
Error Prevention Team Supporting Level-1 CABs for Events with Risk

Index 12 or Greater as Added Resource for Causal Analysis Process

. Error Prevention Metrics —
UL/,

2010 ULA & Support Risk Scores By Event

25

20

15 ~

Score

10 e

2008 Average = 8.63
2009 Average = 7.31
2010 Average = 6.89

Average Risk Index
Continues to Decrease

4
O S
ST T o0~ SN
*

W i

333958255094883
0

Fuant

[N
§§ §§§§ @%%3%%’%33333@%‘%%’%%%@%@%‘%@% g
\

il

T
2yB3E

Last Update: 9/

W
o
~
N
o
-

== Open Risk Index

mmmm Closed Risk Index

-=e== RUNNIN

Threshold |

25.00

+ 20.00

+ 15.00

10.00

5.00

T 0.00

ULA’s Average Risk Index is Decreasing
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U . Error Prevention Metrics —
K«M‘L‘. Event to Mishap Ratio

Mishap Ratio = # of Mishaps/Total # of Events (for a Given Period of Time)
Reduction in Mishap Ratio Indicates Error Prevention Process Health

Year-Through-September Event to Mishap Rate

N

~

~—_
N

O
7.35% 6.58° \

»

(3]

w
!

Event to Mishap Rate
(Percent)
N N

2.5%

-—
1

o

2008 thru Sept 2009 thru Sept 2010 thru Sept
Year

1 ULA’s Mishap Ratio Is Decreasing

J.Alison | 23



Error Prevention Metrics —
INncreased Reporting Detall

Aapl4 buinoaduwig

Events By Time of Day (2008)
2008

a5 Events Reported with "No Time, AM, or PM"

40 @
8 351
o
&
o 25-
o
5 20 39 ’
3 - 2009
£ 15 |—> :
- 2.

10 2
= 16 i

. rw il L

0 \ \ 4 2 HHHHHHHHHH HHHHH I

2008 2009 2010 & ""i;:wg“;:;*ji«;;@ il
Year " TimaotDay v
Events By Time of Day (2010)
2008-2010 Flash Notice Data Has Been . . 2010
Increasingly More Detailed/Specific
EX: 10:33 AM vs AM
Greater Detail = Greater Insight & Understanding

Improved Reporting Detail/Specificity Yields Higher Fidelity Metrics

J.Alison | 24



UL/,

Example:
Increased Reporting Detail
Helped the Error Prevention
Team ldentify

“Error Prone Zones ...”

Error Prone Zone: “Specific Time
Spans That Have Demonstrated a
Higher Rate of Events & Mishaps
(Errors)”

The Error Prevention Team
Regularly Releases Bulletins
Alerting the Work-force That Error
Prone Zone Hazards Exist

. Error Prevention Metrics —
INncreased Reporting Detall

UL& Ermr Prevemnilon Bulitin - BULLET N1
UI J '* Nary 2000 Page | of 2

e Lk Eror Prose v ovenber 0 Upsts

ERROR PRONE FONES: are defined as *specific time spans that have
demanstrated a higher rate of Events and Mishaps (errors ™,

BACKROUNIE: %When ULA Events and Mishaps secur, the UL A Frrar Frevention Team
collects and analyees avariety of dota. Analvsis indicates ULA Events and Mishaps sccur mest
Treqquently during the twa specific time spare identified below as “Erver Prome Zomed™.  The
purpase of this Error Prevention Bulletinis to alert ULA emplovees that Error Prone fones
exist . and recommend emplayees STOP and perform AESOP 4 g hoddles BEFORE
endering them. | Rel (1540

ULA's Error Prone Zones - November 2010 Update

Time OF Day Time 0F Year
FACT: UL4 Frenis & Mishmps ocoenrmogd FACT: ULA Events & Mishops sre mors Ire gudat

Tree cpoee (ALY e v 1008 063 el 119000 4 8 o ol during il monile of Avgus, Ocober Movembser &
). Event ooorrenes 1s alsoe ke sed Db
Btwean 1200 and 300 PRI ol Hme|
g . POTENTLAL TRAP: These riws In errorssi ¥
POTENTLAL TRAF: Ths rs: Inermrssdl cormespond ho:
carmegpond 1o e s of fos® msocaiad wih = = oes off forue’ mesoclated wkh semmer ventions &
brenks o snd of sWP srifvitks Imlkays
P ——— = loek of sxperibe | manpowsr during vocaions &
Imlidmys.
" 1| | .
4 1§
i | = -
.. i i E—
.: i I : m HHH
i L]
" Frril| 1l P Ci =
R B O] - ﬁ-E:n: -
SV VS ST TP 7

ERROR PREVENTION TUOMIL: Use an AESOP & ppy Huddle befare entering an Ervor
FPrene Fone to identify polential “traps™ and ensure you and yeur team hive the procedures,
equipment, fozus and manpower neessary to execule the specific ta=ks at hand

Error Prevention A ctions:
= STUDY & UNDERSTANIY ULA's Error Prons Fones.
» STOPF & HUDIHLE STOP & Perform an AESOP ; oy, Huddle BEFORE entering ULA s
Error Prone Zones —
+ Specifically discuss the patential trops and hazards m=ociated with Ervor Prone fones
+ Focws On As=ignment: anderstand task; do you have the right people for the jab; do they
have the right experience; do they have the tools and material they need for the job

Error Prevention Bulletins Communicate Specific Hazards
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UL/,

Error Prevention Metrics —

Event Topic Tracking Feeds Deep Dive Analysis

Recurring Event Topic Population (2008-2009)

2000 & 2000 Event Totals 216

14.00

12.00 -

10.00 -

Deep Dives
Allow ULA
Employees &

Contractors to
Access Historical

Incident Data
Based on
Topic/Task

8.00 -

4.00 -

Topic Percentage vs. 2008 & 2009 Event Total

0.00 -
o L N O @ @ ] & & <
& FEF T & EE F S LEE OEE ST
S & O 0@ o8 & & & & NP Q &
o & s & S L€ S Q€ Lo op & § O R 23 &
& & O Qo W & < & & ©
LANPTCHIE S X «° > N & o
N &, N o N &
& 8 & & & P & KR
& NG v 2
D & &F pe & & X
\’5\' \0\ N > \\* > 4
e @ & & @ & ®
Q8 LR & & of
> >V (o @0 @o ‘6\0
o(\o o \ Qo Q% O&
e’(a e@ Q’b\'\ OQ ()
K R A Na
> & O >
& N N &
>
S N < mmm Topic Population

R
®)
S ——Threshhold

Recurring Event Topics

Note: Events May Be Categorized in to More Than One Topic; Lessons Learned May Be Common
Over Topics

Deep Dive Analysis Identifies & Documents Common Hazards & Lessons Learned

26




. Error Prevention Metrics —
Deep Dive Example

&

ULZC  Error Prevention Deep Dive
metamaties— ULA Crane Events 2008-2009

The PLF cylinder half was removed
from assembly tool and was in the
process of being loaded an the
transport cart when its liting tool
struck a metalic support on the
transport cart, The process requires hitp:#finsid

e.ulalaune
In the AESOP Huddle held prior to  |h.com/org
the process the Person In Charge  [/ogass/ep/]

Lifting Too! for two cranes and manual adjustment to

properly load on the cart. Each
furggﬁg' E:i);il::d process should have been done in

Root Causes: 1) Person In
Charge lost control. 2)
Manual guides required on all

Harlingen,  |Cylinder seperate sequences but they 4 comers. 3) Required (F'I(:_) needs to specifically state, "I |Lists/Even 05 05  |Closed
3 occurred at the same time. The effort am in charge, all comments are to  |1%.205taty|
| Atlas Strikes N sequenced processes was . A -
fram the manual adjustment was be directed to me. s/DispFor
Transport Cart . lost.
one of the crane’s m.aspx?|
mavernent until the cylinder was D=122
released. This allowed the cylinder to
swing thus the end of the tool struck
the carts supporting bracket. Travel
'was under 20 inches and with light
force.
2008-2009: Non-Crane Related Events Vs. AESOP Event Causes for 2008-2009
Crane Related Events Crane Related Events
14%

7%
32%
@ Assignment
@ Non-Crane .
Related B Equipment
O Crane O Obstacles
Related O Personnel

93%

Deep Dives Document Historical Incident Data Based on Topic/Task

J.Alison | 27



Identify the Hazards

Recognizing When
Others are Taking a
Risk is Easy

Recognizing When You
are About to Take a
Risk Requires Both
Effort & Practice

STOP & THINK Before
You Act @
N 5)
STOP When Risks/ ST0OP
Hazards Exist

Thereifixedit.com "

Picture used with permission from thereifixedit.com;
There, I Fixed It™ is a trademark of Pet Holdings, Inc. © 2007-2010 Pet Holdings, Inc.
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ULA Error Prevention Publications
Overview



UL/,

0 ULA’s Error Prevention Process Generates & Shares More Than 200 Error Prevention Specific

Publications Yearly

0 ULA’s Error Prevention Process Has Generated More Than 650 Error Prevention Specific

Publications to Date
Q Error Prevention Publications

e Stimulate Ongoing Error Prevention Related Conversation, Awareness & Change

. Error Prevention Publications
Overview

e Are a Constant Reminder of ULA’s Error Prevention Principals
e Are Based on Actual Events/Accomplishments/Lessons Learned

L . # Published
Error Prevention Publication FLislizabion | & Pl Since
Frequency Yearly | .
nception
Perfgct Pro_duct Delivery, Attention To Weekly 50 170 +
Detail Emails
Picture Of The Week Weekly 50 40 +
. 30
: As Directed .
Safety Bulletins (sofarin 80
By The EPC 2010)
There We Were Stories Monthly 100 + 300 +
Success Stories Monthly 20 + 60 +
Based On
As Observed
Deep Dives . Event 20 +
P Approprlate Causes /
Topics

Various Error Prevention Publications Drive & Support the

Ongoing Cultural Change Necessary for Error Prevention Success

J.Alison | 30




Error Prevention Publications:
U s+ Perfect Product Delivery, Attention to
{infied Lsunch Alkanca Detail Emaills

Objective: Provide ULA Managers with Weekly Error Prevention
Discussion Topics
Release Date Email Topic

2/4/2010 There We Were — EVENT09-093 2nd Stage Foam Damage
2/11/2010 AESOP ™ Huddles Work for Non-Critical Ops Too

2/18/2010 Bulletin — Consider Trailblazers When Developing New Procedures Equipment
2/25/2010 Bulletin — Hold AESOP ™ Where Task is Done

UL/ Enterprise Learnin UL/ P A

LSS EI\:I’ENT09-093: 9 el u“-*hh"h

Second Stage Foam Insulation

VLA Erne Frevmtion ulieis - BULLE TRAILBLAZER: Using non-flight and / or test a VLA Ervur Pevvearion Duliens - BULLETEN 18.09°
UL/ aew procedures ar equipment BEFORE processing] b k™8~ L iR RS R R
There We Were... getting the work area ready tq wwcau AESOP Works For Non-Critical h A Trailblazer ks an effeccive and safe way 1o deusity and of s anen b M mm H b M
assigned task, we knew that the lighting in this hazards in new and o withot pla
A : 0 AESOP™ Huddles are belpful at all levels of work, mot just critical operatiog risk. Eveats that eccur during trailblazers vield valuable i Where is the most elfective place to bold an AESOP Huddle? The following Event
that we had to move the rolling stool into locati

allow ULA ta prevens more serious and costly Events / Mig demaonstrates the benefits of bolding AESOP Huddles where the task is dooe

g ¥ 20 i EVENT®-080; Contanr Forward Adapier (CFA) Break Over Fixture Shaft
set the rolling cart into position, it grazed the B Damages. s V. Denve,Seplember 29, J05: Wl i p o e proe

damaging it . 2 men CFA Rreak Crver Fisture, the frtere's main thafl wa over. torqued aad damaged. TRAILBLAZER EXAMPLES:

The gras box which rotates the fistare is counter meuitive. Turning the lnpat thaft in 2a w-(“m& 2009, numerom Lvenrs were encoustered during
spparent “lsasening” direerion aeruslly “rightens” the roration thadt. This allowed the prl
tu eadly !

h uner-terur the roati via an impact sir g]

EVENTO0-083: Delra IV, CCAFS, 11/13/2009: Second Si Foam lnsulatien

We Learned... to always take extra precautions
stands around hardware. We need to review w
that restrain movement of people and equipmer
hardware.

Systemic Cause: ALSOF haddles are met alwayt beld for non-critical operations (1ack|

The AESOP huddle was held in the break room SO okl Sams !

more effective if held in the work area, where tf ;"W‘W'Tﬁi?"m

have been better observed. The Q5-405 check [ .

reflect this and the EP staff will issue a bulletin N wrika et | e
mstructsons L

Errar Prevention Actions:
whenever new procedures are

|
|
|
|
I - Compider Trajlblagees -

procedurs are modified.

E - Equipment
+ New fivne
| E_Porsounel

l[obhll an AESOP Huddle s

== £ o actice. Hobdin :;aaml
Desguer (oxpert) | ===y * Comsider Traflblazers - whe atwagn 8 god practien ARVOR: | | J
= T;T'En[ e s modified, ST Sew yysipmen: & Eiuddies belp idemtity porrmtial 2 b
harards befare teks begin. e i
~ whenever the potsaial for dam s g ekl

Errar Prevention Actians:
* Held - AESOP Huddles
D i i o Vvl e o e Sering npl;

section of the AESOP.

Errar Prevention Actions:
~ Hold ~ AESOP huddbes where the work will be completed.
= Walk-Thrs - vie task at hand: obstaches and potential hazards may become
obivioms,
» Idewiify - all obstaches and hazards BEFORE there ks 2 problem.
- Euznre - developed tooly/processes are always used correctly.
- ALWAYS MAKE SURE [T 15 RIGHT

« Ensure - everyone is familiar with the fatk at hand during the Assignment
section of the AESOP.
+ ALW, U

AESOP™ is a federally protected trademark of the Error Prevention Institute, Inc.
©2000 Error Prevention Institute, Inc., 888-0599-8715, all rights reserved.
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Error Prevention Publications:
EP PIC of the Week

UL/

United Launch Alliance

Error Prevention Publications:
Hazardous Picture Of The Week - Sept 2010

ULA Error Prevention @
Hazardous Pic Of The Week

ERROR PREVENTION

Thereifixedit.com #

Pt sedneifhperm ssion from thereifsce dit com ; There, T Fied ™ is 2 rademark of Tt BbMings, Te. @ 20072010 Tt Bnbivess, e

practice.

How many hazards can you identify in this picture ?
Recagnizing when others are taking arisk is easy.
Recegnizing whenh you are about to take a risk regjuires both effort and

Use AESOP huddles to identify and address risks BEFORE you start atask.

AESOP MINI-HUDDLE

‘Auvﬂvﬂ
o conges e |

For more information on the AESOP Huddle Process, see QS-
405 in the command media library at the following link:
http://inside. ulalaunch.c om/ora/oig/cmi/published’: 20library/gs
405 pdf

Please Address Comments / Questions to:

james.eallison@ulalaunch.com

AESOP™is 3 federally protected trademark of the Emor Presention nstitte, Inc. B2000 Emor
Prevention hsttute, o, 853-600-6715. al ights reserved. £26/2010




U . Error Prevention Publications:
M Error Prevention Bulletins

Objective: Document/Share Identified ULA Hazards
Document/Share Suggested EP Practices

Bulletin Release Date Bulletin Topic
BULLETIN10-002 2/4/2010 Rotating Tool Hazards
BULLETIN10-003 2/10/2010 AESOP ™ - Not Just For Critical Ops
BULLETIN10-004 2/10/2010 Consider Trailblazers
BULLETIN10-005 2/10/2010 Torque Lift Points
BULLETIN10-006 2/10/2010 OOP Hazards
BULLETIN10-007 2/18/2010 Hold AESOP ™ Where Work Occurs
BULLETIN10-008 2/18/2010 Modifications Can Introduce Hazards
BULLETIN10-009 2/19/2010 Crane Hazard Identified

Note: May Require Closed-loop Distribution

AESOP™ is a federally protected trademark of the Error Prevention Institute, Inc.
©2000 Error Prevention Institute, Inc., 888-0599-8715, all rights reserved.
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Error Prevention Publications:
Success Stories

UL/

Objective: Identify & Share EP Successes
Demonstrate That the EP Process Works

! KAMAG Team Ildentifies “RISKY BUSINESS”

Management Concurs !

Potential Error: GOES “P" CBC moves on the KAMAG from the Decatur facility to the CBC

Storage Facilitv,. The KAMAG team was not comfortable making the left hand turn onto Delta
Dirive. It was agreed that after tlis move the concrele would be extended on the roadway.

Problem: On Apell 30, 2009, the KAMAG Team was

conerete had yei to be poured to remoy I 7
rumilng ofT the road IIII!'I.I|= this transpar A J £ # ! Arthoms A mtf.ﬁ.llf el ’ with the Decatur
o - 7 T 1 bl Sedlar [:qdvrnth and several KAMAG Team
memnbers. The Team stated their discomfort
and asked, "How many more times are we
Sl poing fo do this one more Hme?™
1

Actionsr A “STOP™ was called by Senbor Leaderihip, Decatur

Facilities got re-engaged with the project. Flight Hardware was not
moved woiil the wew concrete was poured and cored. Nowy the
transport 15 made safely with mintmum risk (o the Flight Hardware. I
Lessons Learned: In most cases the risks we face are not sa
obvious, however one constant exists in all situations. .the
Pinch...that funny feeling that something lsn't right; that voice
shouting in our ears that we shouldn't take that path.

Max Santiago

lmplementation Dates 62009
Location: TLA Becatur, Alabama
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Error Prevention Publications:
UM{ There We Were Stories
(intad Lounch Alianca AKA: Closed-Loop Reporting

Objective: Document & Share Each Event’s Story & Lesson
Learned Distributed Monthly to EP Distribution List

- Enterprise Learning

UL/ EVENT09-113

Support: Semi Truck Bumps Tool Dolly

0 There we were... walking down the aisle in the Skin Ring and Dome area
when I noticed a semi tractor trailer trying to maneuver in what appeared to be
a tight space to work in. I also notice that there were no spotters in the front of
the vehicle as it was moving forward towards a ring sitting on a dolly. I
witnessed the tractor bump the dolly lightly however, the contractors were
unaware of the contact. Now I'm not a Rocket Scientist by trade but I know
that’s not how we treat flight hardware here, so I immediately informed
security about what I had just witnessed.

e
United Launch Alliance

0 We learned... while spotter use is common across ULA, no specific or
uniform instructions or guidelines existed for spotter tasks, but there are now
(ref QS-408 appendix C and Appendix B, Obstacles 10). Decatur updated D-
206 to identify job specific duties and responsibilities of Decatur ULA and ULA
Contractor Badged Escort/Spotters. An action was assigned to the EP staff to

J.Alison | 35



U Error Prevention Publications:
Deep Dives

UL, ) )
wmaamames  Error Prevention Deep Dives

a Topic: Error Prevention Deep Dives

0 Focus: To create and maintain concise event
information in which common groupings of events
are presented together.

-Equipment (Cranes, Forklifts, etc.)

-Process (Transportation, Packaging, etc.)

0 Reason: Allows ULA employees and contractors, UL/, Error Prevention Deep Dive
based on interest or task, to access a brief summary Ul Lanch Alance ULA Crane Events 2008-2009
of event groupings. I

0 Summarizes: : - S

—-Event Details, Description and Causes
-Individual Lessons Learned
—Overall Lessons Learned

2008-2009: Non-Crane Related Events Vs. AESOP Event Causes for 2008-2009
Crane Related Events Crane Related Events

149%
%

0%
3;

o Assignment|

@ Non-Crane
Related

O Crane
Related

m Equipment

O Obstacles

O Personnel

93%
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Identify the Hazards

Recognizing When
Others are Taking a
Risk is Easy

Recognizing When You
are About to Take a
Risk Requires Both
Effort & Practice

STOP & THINK Before

You Act
O

A iV % , i STOP When Risks/ STOP
Thereifixeditoom # ) — HazardS EXiSt

Picture used with permission from thereifixedit.com;
There, I Fixed It™ is a trademark of Pet Holdings, Inc. © 2007-2010 Pet Holdings, Inc.
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ULA Error Prevention Lessons Learned
Collected Examples



UL/

ATLAS System Safety
Error Prevention Success Story

A
United Launch Alliance

Potential Error: Fork Lift Pierces Crate & Damages Flight HW

NMO07-009, 1/31/2007: A fuel duct flange was damaged when a fork lift
penetrated a transportation crate.

oW ey

Crate EXterlQﬂL.
No Fork Pockets |

J.Alison | 39

Crate Exterior
With Fork Pockets

Mistake Proofed Crate Allows Fork Lift
Access From All Sides

operator was unloading

_‘ Penetration
Direction

HW.
Crate Interior - HW Damage

Error Prevention Action:

Root Cause Analysis identified the problem was due to
poor crate design NOT fork lift operator negligence. The

the crate from a panel truck and

the crate had no fork pockets at the accessible location.
The fork lift operator tried to move the crate with the
forks & accidentally pierced the crate and damaged flight

Corrective Action: The crate was redesigned to
accommodate appropriate access.

Implementation Date: Nov 2007
Location: SDO




UL/

United Launch Alliance

Program Specific Metric Focus Example:
Event Causes Study -

Program Specific Related Event Causes

Personnel

Equipment
37%

Assignment

43%

Program X Experienced
What Seemed Like An
Unusual Amount Of
Events ... Is Something
Wrong With The
Program ?

Data shows > Not Really ..

Causes

Examples

Avoid / Eliminate Via
AESOP Huddle Focus

A - Assignment

Procedure lacks
detail

Assignment
Clear?, Complete?, Risks?

© Error Prevention Institute

AESOP MINI-HUDDLE
Pesigrment

Clear? Compbee? Flsio?

Equpment
Wrai7 Smlsbie Woeklag?

Slt.a'.lun: Cwermil Azsersmal
07 oAgrIEie  eStp
{:]56'.33&5
Pamlal Frobisma T Lock Anes

Parscrnel
V0T Expefience? Rizks?
Rewview MU BAFE:
linezs w Wedicalion s Shezs
Boahol » Faligue » Enting

L L L

ULA & Support Events by Cause
(2008-Present)

Personnel
21%

Obstacle

Assignment
43%

Equipment
34%

Equipment / Equipment
E - Equipment Tooling broken, What?, Available?, Working?
inadequate
© Error Prevention Institute
Obstacles
O — Obstacle Mother Nature — i 5 -
Hurricane, Rain Potential Problems?, Look Ahead?
© Error Prevention Ins.tit*te
Personnel
. Who?, Experienced?, Risks?
Intentionally not o )
P — Personnel following Review I’'m SAFE:
procedure IlIness, Medication, Stress,

Alcohol, Fatigue, Eating

© Error Prevention Institute

Program Specific Related Event Cause “Signhature”

Matches the Overall ULA 2008-2009 Event Cause Signature
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Error Prevention Opportunity: EP-OPP09-008

UI—I\ Spotter Assignment / Task Not Clearly or Consistently Described

g

United Launch Alliance _ ST B causes:
Opportunlty' Flight HW Damage ? Y

i b I > v e Spotter Assignments not well defined

Prer.am_' Atlas/Delta ersonne” njury e Spotter Tasks not clearly or consistently described
Location: All ULA Support HW Damage ? | Y || e Spotters not aware of the importance of their task
Date ldentified: 11/3/2009 Schodule Delay 2 .
Identified By: EPC .

HAZARD:
Numerous ULA Events are attributed to spotters and H -
spotter related operations. SU pport P rovi ded -
Spotters do not always STOP operations appropriately
to prevent Events. e Badges Cost about $2000

Solution — Implemented (3/2010):

Spotter AESOP™ Huddle Guide Badge

— m— Implementation Plan:

SPUtler AESOP™ Huddle Guide Spotters Have A Very Imporiant Joh:
Spotters are required when operators cannot see their
'\.s - " intended path of travel. Spotters are directly
signment: ible for the safety of the ® : H

I i fomed? A st g rsponsible o th sty o te bardcre e Badge Drafts Reviewed and Approved by each site
al g pe P u

n'dr‘lﬁ;:s‘.mmtec?g'm ar span;m watching for? When gﬂ"&trtesrpglazma;rds;otacposec o hazarts such as

does the spotters job statt and end k2 sure spotters are not expose s such as . . .

L contion Waare e sgoes eodtobe pysealy? sispences ot e 1000 badges printed & distributed

Where do spotters nes focus their attention? STOP Considerations:

Dis Triple STOP Ci similar o £ 1 ihi 1
Qommikatre Who do ke cormmriosto wib ik Whte. at Spotem el e o STOF e Badge Availability Announced In PPD Attention To
radio)? What commands does the spofter need to make? Command Sl T

Unsure of anything - .
What commands does the spotter néed to understand o
respond to? Discuss Triple E10P Command (bask o alrc), K ggﬁﬂ'ﬂ“ﬁﬂai\z‘z gu] - Deta | | Wee kly E mal | (3/ 1 1/20 1 0)
s Distr
S quipment: Does the poter ruie spciic cquipnent] b b e se e Spotter Training topic included in Vendor Access
Communication Aids: Radio, Whistle? . Ugﬁomfortab\ sty et o, wesk
: ids: ctive Vest. Sig - Physically tired, thirsty, hot, cold, wea P

Visual Aids: Flashlight, Reflective Vest, Signal Flags? S Maymal\ 20, confused, unsafe, worried, Tra Iall ng at Decatu r
PPE: Gloves, Eye, or Hearing Protection? overwhelmed, bored

= Use the Conservative Response Rule™":

Situation: If there is any doubt about clearance or anything else, shout

Overall Assessment: Go — Ragged Edge — Stop “STOP — STOP — STOPY"

A A e ULz Note: EPI Reviewed and Approved This Concept

[ Personnel: Do spotters understand the task? Are

they comfortable and willing to perform task? Are they AES(P [ —
able to perform task ;nvalFaf:\I\tg. physical ability, clear “,_'L-ﬂ.:._-.._h._::':.,._
line of sight)? © 2000 Exor Provention esfHtute, Inc., 833-500-8715, all rights msarwd,
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s« Protecive Govers Can Become Drop Hazards

UU " - ULA Erver Prevention Bulletin - BULLETIN 00-003 .
L

Each Mishap & Event provides an apporiunity for ULA to learn lessons that help
prevent Mfure Mishaps, The following Iwo eveals demonstrale how proteclive
covers (designed fo prevent fragile components from impacts and contact damage)
can become drop hazards that may damage ofher componenis, These events also
demonstyate veloro fasheners are subiject fo wear amd Catizue,

]]ﬂr]-:gmnnﬂ Pmlrﬂlw lf“m‘rh { an Bmunr l]np Ilalnuh
e & T LT

While opening the Port Common Boaster Core Enmm Section to perform daily vmﬁ.

we discovered the bottom hall of the lower hydranlic accumaintor protective nom-Might
cover (BN: 1086442} had came lose from s velero fasteners and fallen approximately 8
feet inte the main engine blanker below. The 2.2 [h cover half is made of ahuminum
Formunntely, no personuned or hardware was damaged

EVENTOR 006; Protective Cover Dyop, Delta IV, Decatuy, Decembey 3, 2008
While rotating a Delta TV 2nd Stage dunog production. velero fasteners on o COPY
profective cover gave way allowing the cover half o fall and siike a composite X-brace
and tren fall 16 the factory Noos. Formuately. no persouned of hardware was dama

EVENTOS.089 _ EVENTO8 0%

erur Prevention *li:lmm'
* Recognlze profective covers as potential drop hazarids.
v Realize velero can and does wear oul and weaken with wse,
» Add velero attach polat inspection steps to protective cover related
procedures,
* Replace worn velere with new material or move robust fasteners.
» Desipn protective covers with mechanical fasteners | attach points,




uu‘ - h -TLA Error Frvvention Ballelin - EULLETES (991X i
wmesiana e Trangportation Height Poles Hazard

Each Mishap & Event provides an epporiumity for ULA to learm lessons that belp
prevent Fature Mivhaps, This Bulletin identifies an evenl where fhe beight poles
used in iragsporting over nosds failed and cansed contact wilh an overpass.

EVENTO8. 103 - A RS-68 engine was being transported from Decatur to Stennis
Space Center by one of our vendors, R.J. Langley. During transport, the helght
ok on the bead car slippal. The bead car palled off the vomd and the pole went
wipder the overpass, bod when ihe treck wenld wnder, e eogine’s ratler contacied

the o

The height pole vsed o “grip™ or
compression hold to keep the pole in place.
B lime goes on, age and wear lessen the
eflectiveness of this hold,

The solulion to this problem is fo swiich to a
height pole that employs boits to lock the
pole in place to ensure no height change
during transportation.

This has been instituted in PO-885 “Over the
Road Transportation Requinements for
Oversized Loads.”
451 Pode Extommions
Al e simdacd pode coumpiaest Fon sl gubod s Vinly
peode heeapdnt prvod 80 Bramagodt
Vierdfy lietghit polde ds juisimed anid sevuine i soder is
proveni slippage during (ransdi.

] Pl commrvy of B5A Merwork fnc |

e

Error Prevention Actions:
= Recognlze the iypes of tramporiation beight poles vour departinent uses,
* Replace ount of date poles that do po have positive pin locking features
= Nerify that the locking mechanbms wsed on these poles are in good condition
EVery thime ey are uwwed,
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UL’ e - ULA Error Prevention Bulletin - BULLETIN 09-014 |5
Y e

ovmierc . ndotstand & dontity Rand Force Only Requirment

Background: The following Event demonstrates how the use of tools on
eguipment intended for “Hand Force Only™ can result in damaged hardware and
could result in personnel injury.

EVENT09-013: February 2009, VAFB Delta IV, Test Valve Adapter Damage:

Following a Hydraulic Spin Start Accumulator operation at the VAFB Delta IV
launch tahle, a valve in a pressurized nitrogen system needed to be secured
(closed). The small Schrader hand valve requires three turns to close. The valve
was sticking so the technician placed a wrench on the valve to add leverage. The
extra torgue broke the valve’s handle and stem. Since the system was under
pressure the valve handle and stem shot across the room. Fortunately no
personnel or adjacent flight hardware was struck and injured by the valve pieces.

EVENTO09-013 Schrader Valve lls. “-' Ma n.l'

Error Prevention Actions:
« IDENTIFY “Hand Force Only” operations as potentially hazardous via
WARNING statements in associated procedures.
* DISCUSS the presence of “Hand Force Only” parts and their associated
hazards during pre-operation AESOP huddles.
* LABEL “Hand Force Only” parts with appropriate WARNING lahels.
» STOP And ASK when uncertain if parts are appropriate to manipulate via

tools.

+ ALWAYS MAKE SURE IT IS RIGHT
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UL/

———————
nited Launch Allia

: “Floor Hazards

Each Mishap & Event provides an opportunity for ULA to learn lessons that help
prevent future Mishaps. The following two Events demonstrate how floor
conditions can create hazards or risks that may cause personnel injury or flight
hardware damage.

EVENT08-067 - In Septemher 2008, one of Harlingen’s wheel mounted work
platforms moved unexpectedly during use and contacted an adjacent work stand.
Analysis indicated uneven / sloping floors and lack of brake use as root causes and
wheel chocks were chosen as a corrective action.

EVENT08-08] - In October 2008, the work platform moved again during use and
came into contact with an adjacent work stand. Analysis indicated that wheel
chocks alone were not sufficient to stabilize the platform on the uneven floors, and
new floor interfaces were developed as a corrective action. This time, corrective
actions were tested and verified before the work platform was returned to use.

NOTE: Every ULA facility has a floor — all floors may feature hazards.

Typical Floor Hazards

= Floors that slope

* Floors that are uneven or not smooth due to
bumps, cracks, holes,

* Floor seams that do not match up

* Floors with damaged surfaces (i.e. pitring, peeling
or loose floor coverings)

* Floor mounted features (i.e. electrical ountlets or
drains)

» Raised and open floors

» Wet or slippery floors

Rough

Error Prevention Actions:
* Be Aware there are many floor hazards
+ Verify floors are clear and safe hefore conducing operations

» Post Warnings in areas where floor hazards exist

* Notify management / facilities when floors need repair
+ ALWAYS MAKE SURE IT IS RIGHT
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- ULA Error Prevention Bulletin - BULLETIN 09-003

UL/

menerine §ocliat Wrench Drop Hazards

Each Mishap & Event provides an apportunity for ULA to learn lessons that help
prevent future Mishaps. This Bulletin identifies several events where socket tips
disengaged from wrench handles and fell into, onto and or near flight hardware.

EVENT08-095 - In December 2008, a crows foot socket wrench attachment
separated from a torgue wrench and fell 10 feet in Decatur’s production facility.
During the fall, the crows foot struck the Delta IV vehicle’s structure and caused
minor damage.

Previous Events - In February of 2003 (NM03-04), a socket tip disengaged from a
tethered socket wrench in the Atlas VIF at CCAFS and fell 30 feet coming to rest in
the Atlas vehicle raceway.

In Novembher of 2005 (NM05-148) a socket tip disengaged from a socket wrench
during Atlas Centaur processing and fell thru an opening in the CCAFS VIF deck
coming to rest on a lower deck level. This socked did not contact flight hardware.

Root Cause Analysis determined
socket tips are not always compatible
with the positive locking features
present on the associated wrench
handles.

Sockets and wrenches from dissimilar
manufacturers (i.e. Craftsman and
Snap On) may not have compatible
locking features.

‘Wrench Tip Lock Feature Must
Engage Socket Lock Feature To Stay
Secure

Error Prevention Actions:
* Be Aware socket tips represent a drop hazard that has affected hoth Atlas and
Delta programs in the recent past.
* Verify socket tips lock firmly onto associated socket wrenches prior to use
above or near flight hardware and/or personnel.

* Secure sockets via tape or other means to gnarantee they will not disengage.

+ AL'WAYS MAKF SURE IT IS RIGHT




UL/ %"’éﬁ Flash Notlco Focuses Attontion 0n Potontlal Nazards
e

==
===
=_—
#

Potential Error: Damage to Flight Hardware Due To Loose Hardware and Loose Fasteners In
Shipping Container

System Safety

Error Prevention Success Story
EVENT10-034: Loose hardware and EP-SUCCESS10-010

mold was discovered inside inbound
Carbon Overwrapped Pressure Vessel
(COPYV) shipping containers at ULA’s
Harlingen facility. Mold and loose
hardware represent the following
hazards:

* Hardware contamination via

Foreign Object (FO) exposure

* Hardware contact / impact hazards

ERROR PREVENTION ACTION:
Harlingen personnel documented
incident via a FLASH - FLASH
distributed enterprise wide,

Harlingen Techs Discover Mold & Loose Harlingen Techs Write & Submit A FLASH 3 Days Later ... Decatur Techs Read FLASH &
HW Inside Shipping Container Which Is Distributed Enterprise Wide Discover Similar Hazards BEFORE Processing HW

Lessons Learned: FLASH Notices are effective mechanisms

Jfor communicating hazards across the ULA Enterprise. Implementation Date March, 2010

Location: ULA Enterprise Wide
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Thereifixedit.com #5

Ildentify the Hazards

Recognizing When
Others are Taking a
Risk is Easy

Recognizing When You
are About to Take a
Risk Requires Both
Effort & Practice

STOP & THINK Before

You Act @

\ 7
STOP When Risks/ STOP
Hazards EXxist

Picture used with permission from thereifixedit.com;
There, I Fixed It™ is a trademark of Pet Holdings, Inc. © 2007-2010 Pet Holdings, Inc.
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ULL{ Great News!

Errors CAN Be Prevented

ULA has an EP Process in Place ...
& Statistics to Prove it Works
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Questions ?

N
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UL/

AESOP™
Huddle

AESOP™ Defined... An Error Prevention technique
used to ensure that all personnel associated with an
operation are familiar with & understand their roles
& responsibilities in the operation & that risks of

failure are identified & mitigated.

AESOP™ Key Points

e A Structured Pause BEFORE a Task
to Verify

v Assignment

v Equipment
v Obstacles
v Personnel
v’ Situation
e May Be a Built-in Procedure Step
e Gets Everyone Focused on the Task
e Allows Individuals to Consider the
Potential for Problems & Speak Up
e Used Daily at ULA
e All ULA Employees Receive AESOP™

Training
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AESOP...What does it stand for?

Everyone is very busy these days.
Corporate downsizing and restructuring
have left the typical employee wearing
many hats. Even smaller organizations
are trying to do more with less.

This pressure to do more with less time
and resources can lead to errors and
accidents as we rush from one task to
another. We don’t pause for a moment
to make sure we aren’t missing
something. Written procedures and
multiple checklists may give the
appearance of being in control, but
often our minds are not on the current
task. Additionally, a lack of

AESOP MINI-HUDDLE

Assignment
Clear? Complete? Risks?

Equipment
What? Available? Working?

Situation ﬂ Overall Assessment
©Go o©ORagged Edge ®Stop

Obstacles
Potential Problems? Look Ahead!

Personne[
Who? Experience? Risks?
Review I'M SAFE:
liness e Medication e Stress
Alcohol e Fatigue e Eating

£11999 Error Prevention Institule 1-888-589-8715

ommunication between the individuals
nvolved may result in critical problems
eing overlooked.

hESOP is a tool we can use to identify all
isks prior to making a decision. It helps
bs to fully understand the problem
ausing potential of combined risk
actors. It is a powerful tool to break
eople’s tunnel vision lock on whatever
hey are doing so they can make sure all
he bases are covered. It is also a final
pportunity for anyone who has
eservations to speak up.

AEQOP
Assignment Equipment
\ . ) / Green
Sltuatloné
\ Red
Qbstacles Personnel

RESOP reminds us to look at all aspects
f the big picture.

ASSIGNMENT

* What is the true goal we are pursuing?

« What are we supposed to accomplish?

* Do we need more information?

* Have we been sidetracked by other
problems?

* Has our focus been diverted?

EQUIPMENT

* What do we need to do the job?
* Is it available?

* |s it appropriate for the task?

* |s it working properly?

SITUATION
« What is the overall situation based on
all the other parameters?
Green = Good to Go
Yellow = Proceed with caution
Red = Stop until risk can be reduced

* A problem may not seem to add much
risk, but combined with other risk
factors, it may be the straw that broke
the camel’s back.

OBSTACLES
* Are there any obstacles to completing
this task with what we have available?

* Are there any other problems we
haven't addressed?

PERSONNEL

* Who do we need?

* Who is assigned to this task?

* What is their experience level?
* |s each person properly trained?

* Ask each person to use the 'M SAFE
checklist to assess if they are ready to
take on this task. (More detail on I'M
SAFE checklist in a future huddle.)

© 2000 Error Prevention Instituts, Inc.

AESOP™ is a federally protected trademark of the Error Prevention Institute, Inc.
©2000 Error Prevention Institute, Inc., 888-0599-8715, all rights reserved.




Why Do We STOP ?

e Obstacle Encountered
e Unsure of Assignment

/ e Uncomfortable with Situation
— == e Confused

— )

—— e Distracted

e Overwhelmed
e Address Needs
e Tired
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STOP Command

2
STOP

Any ULA Process Can Be STOPPED at Any Time
At ULA ... STOP is Always an Option

A STOP Command May Be Issued by Any Process Participant
(e.g., Defense Contract Management Agency, Supplier, or ULA
Employee)

When the Stop Command is Issued, All Associated Work Must
Stop Until Authority to Proceed is Provided by the Person in
Charge
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. Operational

M Fishbones

0 WHAT is an Operational Fishbone?
— A Cause & Effect Analysis Tool
- Proven Method for Identifying & Documenting Risk Items within a Process

— Reliable Method for Developing & Documenting Risk Elimination or Risk Mitigation
Actions

— A Tool Discussed in AESOP™ Huddles to Highlight Risks & Hazards
— A “Living Document” - It Will Be Maintained & Updated Forever
o WHEN is an Operational Fishbone Used?

— Developed for Each Critical Process

— Used Every Time Prior to Executing a Critical Process (in the AESOP™ Huddle)

— Operational Fishbones are Updated Whenever:
e The Associated Process, Flight Hardware Design, or Associated Tooling Changes
e When an Event (Flash Notice) Occurs

o WHY are WE Conducting a Fishbone?
- You are Associated with a Critical Process

o WHO Owns the Fishbone?

— The Fishbone is Developed by the Process Stakeholders (Technicians, Supervisors,
Production Engineer, Quality Engineer, Certified Responsible Engineers, Other)

— The Production Manager for the Workcenter is Responsible for Ensuring Risks are
Mitigated

— The Fishbone is Maintained by the Cognizant Production Engineer for the Process

AESOP™ is a federally protected trademark of the Error Prevention Institute, Inc.
©2000 Error Prevention Institute, Inc., 888-0599-8715, all rights reserved.
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UL/ Operational Fishbone Process

United Leunch Alianca Procedure

INnputs Outputs

6

Procedure

Procedure
Updates

7 Equipment
§C?) Update
Review Procedure
with Team

* Fix Problems

* Process
Improvements

* Maintenance
Procedure Update

Walkdown Equipment
& React Process

Fishbone Analysis
(Brainstorming)

Interview the
Equipment Users lterate! Summary Sheet
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