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John F .. Ken~edy ~pace Center Introduction & Overview 
Engineering Directorate 

• Corrosion at the Kennedy Space Center (KSC) 

• Requirements & Objectives 

• Program Description, Background & History 

• Approach & Implementation 

• Challenges 

• Lessons Learned 

• Successes & Benefits 

• Summary & Conclusions 
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John F. Kennedy Space Center 
Engineering Directorate 

• KSC Corrosive Environment 

Corrosion at KSC 

- Launch facilities within 1 ,000 ft. of Atlantic Ocean 

- Acidic exhaust from launch vehicles 

- Documented highest corrosion rate of any U.S. test site 

• Importance of Protective Coatings 
- Primary means of protection for critical assets in atmospheric 

exposure 

- Key role in safety & reliability of facilities & equipment 

- Major factor (direct and indirect) driving maintenance costs 

- Large economic advantage from maximizing service life and 
reliability of facilities, launch structures, and ground support 
equipment 
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John F. Kennedy Space Center 
Engineering Directorate 

Corrosion Program 
Overview 

• Interdependent Program Elements 
- Accurate Assessment of Conditions 

- Understanding of Corrosive Environment 

- Knowledge-Based Standards 

- Requirement-Based Specifications 

- Qualified Materials 

- Trained and Qualified Personnel 

- Quality Control and Assurance 

- Data Management (Information System) 
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John F. Kennedy Space Center 
Engineering Directorate 

• Difficult to predict where 

corrosion will occur 

• Dispersed throughout facility 

Coatings Program Without 
an Information System 

• Paper Driven 

• Voluminous Data 
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John F. Kennedy Space Center 
Engineering Directorate 

Information System 
Objectives 

• Manage & better utilize large amounts of 
program data 

• Increase visibility into corrosion program 

• Store & access critical asset data 

• Collect, analyze, report & track condition data 

• Enable a more proactive approach to corrosion 
& coating related maintenance 

• Create a centralized knowledge base for 
improved organizational memory 

• Facilitate accurate planning & forecasting 
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I\L~~ John F. Kennedy Space Center Program Background & 

Engineering Directorate History 

• Computer-aided program initiated in 2000 by 
United Space Alliance (USA) for Space Shuttle 
Program assets 

• Program utilizes commercially available 
software (information system) developed 
specifically for coating program management 

• Field inspection, data collection, data entry, 
software and reporting costs less than 4% of 
annual coating maintenance budget 
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John F. Kennedy Space Center 
Engineering Directorate 

Program Scope & 
Description 

• Started as a small pilot program and has grown 
to more than 3,600 critical components & 
7,750,000 square feet of surface area 

• Data collection team consists of two full-time 
NACE CI P inspectors who also enter data 

• Program data and reports accessible to USA 
and NASA employees via computer network. 

- Currently more than 70 registered users 
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Information 

System 

Program Approach 

Condition 

Data 
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John F. Kennedy Space Center 
Engineering Directorate Asset Modeling 

--------------......................................... ~~ 
Inventory & Organize 
Facilities Into 
Manageable 
Components 
Hierarchy 

Level 1: Program 
Level 2: Facility 
Level 3: Item 
Level 4: Component 

Components defined 
by change in 
substrate, system, 
service environment, 
color, etc. 

!5! Ele :tiew assets ~ondition I'tork ~ems B_ts 1~ A\!1Ii1 SQread !jeIp 

D 'f ~? 1m ito ;!, ~ 51 co, 
Shortcuts 

- L 
• ~ E~",," SL!J·St .. .." 
.. Ground Support EqUpmeni 
.. HangM taF rnrrvWoY 

.. Hanger" 

.. HMF AJelJ 
- L....-.chColr(lle,J3', 

- 4 Foed 5ervice Structure (FS5) 
• .. OlS level 
t .. 095 u ossover 

• .. 095 Level 
t .. 115 Crossover 

• .. 11 5 Level 
.. .. 135Dossover 
- .. 135 l evel 

• CdbIe li~ys 

• CooduK Deck head 

• Ducbng 
• Fife hoseD:»: 

• Hondroil 
• Mn(ed~$" 
• M. ed component.·2 
• M rxed~neri$ l ·Yelo 
~ 

• StM be~d 
• Sttuch.ral Steel 

.. .. 155 (lOssover 

.. .. 155 l evel 
+ .. 175 Crossover 

• .. IlSlevel 
.. .. 195 Crossover 

• .. 195 Level 
+ .. 21S uossover 

• ~ ~~eve~ 

Reports 

Dennis Crocker 

John H Jones 
John H Jones 

Dennis Crocker 
Processing FacIlity DenniS Crocker 

Stations Dennis Crocker 
Landing FacIlity John H Jones 

I d Rocket Refurbishment I DenniS Crocker 
DenniS Crocker 

~~ 

4302 11 
4765 4765 1 
4111 4.023 2 
4610 4545 137778064 
3888 3.796 141591934 
4358 4259 89732.9 2 
4.399 4.342 9081.0 2 
4275 4204 3886020 3 
3588 3485 185862.0 2 
4006 3953 1365540 4 
4065 3.986 137675.0 4 
4.847 4842 1843890 6 
4350 4292 166520 3 
3.885 3803 3033650 3 
4530 4.519 13462548 14 

NUM 

rjt ~ 0 'b e 9:00AM 
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John F. Kennedy Space Center 
Engineering Directorate Component Data 

E'- Eile ~jew B.ssets ~ondition Work Systems B,eports T~oIs Agmin SQread t:!elp 

Cl 
Shortcuts 

Admini strator 
Ass ets 

- 00 

Component Data I Environment I AttJibutes and Multipliers I Coating System and Color I 

. J 

For Help} press F 1 

PROGRAM: FACt II TY: 

I launch Complex 33'\ ~ I Fixed Service Structure I~ 

NAME : IStructural Steel 

TYPE: I Structure Support 

SUBSTRATE: I Carbon Steel 

~ 
~ 

SURF. AREA: .--------1-12.,-:9-4.-=-0 

Stripe length (It): .0 Width (It): ~ 

CRITICALITY: Ilevel 2 ~ 
View: I rV-is-ibl-e-----~--,y 

Location: 

Input Date: 1"10,..7-/1-,.9""'/2-,.0.,.,00,-----ij--,y 

Noles: 

+ roe 195 level 
+ roe 215 Crossover 
+ ~ 215 level 

Reports 

ITEM: 

11 3S level 

Dwg. Sections: 

Custom1 : .---------

Custom2: 

Custom3: 

Custom4: 

Custom5: 

CustomS: 

Finish: 

OK Cancel 

Con~~on Systems 

Conduit 
Deck tread 
Dueting 
Fife hose box 
Handrail 
Mixed components -' 
Mixed Components 1 Yellow 
Mixed components·2 
Piping 
Stair tread 

Delete Record 

~ - .J ~ r,;' !nbo, -... 1 .J J:\Insp . ·11 00 consul... r.;' Micros ... I ~ ACCSR .. · I ':!.l ACCRS .. ·I GJ B ...J 

.0 

.8 11 
1 

.3 2 
80.64 
19.34 
.9 2 

2 
2.0 3 
2.0 2 
4.0 4 
5.0 4 
9.0 6 
.0 3 
5.0 3 
54 .814 

NUM 

, @ 0 t. Q 9:04 AM 

11 



• 

• 

• 

• 
• 
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Coating "'tie ~ Bsset: 

D 'n'? 

Performance Index 
Shortcuts 

Coating 
Appearance Index 

Condition Data 
Points 

- Defects and Cause 

Photos 

Video 
.J 

Fcr~,press F I 

Condition Data 

:m] [P"'-"-l (fU<lf .... ) 

Condition D.zIta .,.' • ....;~~ ~ ~~ 

eoo"or,ent New Conditi:in ...... """" I 

; II ,~~ JI In~ut Date J ~ 
In.pecIicrlD~e: 1000000000IO ::1 08/21/2000 -PRDGRAM· ll"-'1Cll Cmplex 39A :::1 Last lrupection 0211711010 

FACIliTY: Ipad Pe!rnet. SIII.du .. :::1 Ne>illmpectm=1 IrupectEveoyn~ 0812112000 
10/0212001 

lIEN If<.<lf"", :::1 10/03/2001 
CONPONENT: " .. .. . 

PJoiy N"" A ... qDFl rno- Sinlartb I 08121/2000 
CoooiiI · ~", 0812112000 Deck loead ·AUn U", Goll'!'*> ClJ CPt Oded> I COo- Hoz.".. HIIIs,oI omFiell> I E 10/0212001 fHB · GaIv 

c.us. .... ")1 J f<.<llonk ·"""'. Defect SI .... d Grode 0812112000 
Hm ... " BistOT<l 'CAP3(H<iS!>'~ - . 1010212001 HarooI ... ·AUnUnc ~ ==/ 1010212001 l ..... edP\li>g · 2C G <X_Pee 

~:~m;:-I ...... edP\li>g·AIUn CMlrsproy 0812112000 
MOIedeoo"or,ent·G" Cobwebtlng Nor\-U'WformfIT 09/19/2001 
~' IJ,,!, .:J Crser~ Tet\¥)efefLrech ... 

1010212001 ''''' Eye> 
5 ......... CaobonSteei BWi"g 10/0212001 

DiIcafjy'l0V<i3 Lhev<o Gloss 0812112000 
F...-,g 10/0212001 ", ... 79.0 ... nrg · 1 

~SJlS' E..tr9·Zone 3·0pll. 3Ct Conditi:inN~e>c 

Cdor BIaci< No. 17038 

I 
::OJ 

Enviorment I RetPetrerts I .:J 

~~~ 
+ .. H9'l Prmue Gas Stllago 
• .. LH2CCl.roe. 
• .. LH2 lonk fam 
, .. litIrr9An .. ~ Sl"lem 

i • ~ ~~: ~l.roes • I 
I ' J - " ""MAma I~ Sy_ I Reports I 

M.M 

~ J I!I r. ~ '" f. " Irbox.i'icrosd·"I ...I Iot; Doarner!s (onsule. BASI'_ r. i'icrosdt Excel· ." I (ZJ ~ ~ ~ 0" . 9:17 AM 
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t)- t) 
------------ ~ 

.,'+I-------~--------\---~--.----------------------__1 

o 

o 
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"'+--+-1~----------------------------------~--__1 

1~+?--------------------------------------------__1 

11'+---~----~----~--~----~----~--~----__ --~ 
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-+- ConclA • __ 

-e- CorO,j:-grey 
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X Fl-EJ -GaIv 

........ fuelTri·WlIe 
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- Hanchils - Ak..rn l.hc 

o r.stAo!Ced Pipi'lg - 2C Gray 

-+- nsueted PipI'lg - AI line 

+Jrotxed~.Otey 

o Piping,gray 

....... PipIng-~e 

)( Stili' Tread - AUn Unc 

-0- Structural AUn - Lnc 

-StruduraiSteel , gray 

-- stru.:tural Sleel - Siver 

Components & GctnerIIl Condition uot .. : 

• Trending 
: : .... ~! " " -; .. "" .,-, =, ., ... =, 
!J,ell ~, .... " 

~ACCSR 

C~nl 

Reporting 

A nnual Corrosion Cont rol Survey Report 
l aunch Complex 39A 

P g d P el irne te r Structures 

Fuel Form 

Component [)fila: 

. , -

'''' C,."u l, tf' ::rf;~"""." ' " Z-"'Expo . ..... ..... 
C"'I'"g I ~ .I .... 

... · ,· ':N 
,£" •• 

-s ~;:') '~ 

"~ ~;;; .. ~ 

.._ , E • .., ) ~; 

.. 

~ .. ~O·I '· .... , ......... ,. : c,.:.~ ~ , ~ .. -:. OL?":I ,;'" CcH"'''':' ... ::= .. 1 

• 
• 

Custom Reports 

Export Data 

" .... '5'." ~. r .... a .;:;: 0..., .. , ~:: .... "' .. ,'''.- ."D.·.c. .... 1 
~ .• , • ':!eO 

~- "c ~ ~. f,~:>u ~cle", 

::>. ..... '":::"1"_ ., ... . ' 1'-"'._ 

... ~O· • • ' I .... , ~ ... oJ": e,lt f"::ea!:· 

~;;,t" ... ~. ~ , - ~ ::. ~ I .", ""~ ' '''O 

- 1 . :5:''' c ,: •• ; . ... 

:;-" 

. , - ~:;:: . -~ 

._, ~=':'J -. 

:~~;;~-a.::'''''' l-Oc\'' ::: 

".-~.= ... ~ 
-, ~:'~ " ~ 

- ,~ ~;~~~ 

PaQ!! • Tools • 

Ln .uU Oltl.oIC ... I f>9 
S,5tem 
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John F. Kennedy Space Center 
Engineering Directorate Work Management 

• Three Levels of 
Work Planning 

----------------.----------~~------------------------------------~~~ 

"Hot Spot" 
Disposition & 
Tracking 

Annual Plans 

• Multiple 
Projects 
Within Plans 

• Budget 
Estimate 
(Present 
Value & 
Future Value 

Long Range 
Forecast 

15! Ele :'-:"w lIssets ~ondtion \!LOfk »'stems aeports TQOIs Mrrin SQre.d t:!eip 

D 
Shortc uts 

'f I\:? lEI 0 CID ~ :a'. ,'jJ j ] ::L:~:g:g===:a:- :rI::':l':':1 :·li:rI=l:~:$=-ml..;.' ..,:it=- ..4. ¢1 ~: 

PLAN: IVAB Dane. ::OJ PROJECT: !VAB C,ane. 

PROGRAM· IVer.cIeA" embly 8';I"ng AI::oJ FAOLITY· IOverhe<ld C, .... ' 

::OJ Yr. ro I~~J:I.OO Intl" JI.OO 

::oJ ITEM 1250Ton Clane " 2 H83 ::oJ 

D P, Coating System 

3 None Replace . Zone 4c · Opl1. 3 (0412312004 1869.0 
3 None Replace . Zone 4c· Opl1. 3 [0412312004 2726.0 

..... Replace ... 0.0 H~rdail · AUmlnl,rn 3 None 0412312004 252.0 
y Repl~e.... 0.0 H~rdall· Yellow 3 None Replace -Z""e 4c· Opl1 . 3 (04123/2004 1464.0 
V' Repl.,c;e .... 0.0 Mixed Components- 1 3 None Replace· Z""e 4c . Opt1 . 3 ( 04123/2004 2362.0 
." Reploce .... 0.0 Structuf~1 Steel 3 NOfIO Replece . ZOfle 4c . Opl1 . 3 ( 04123/2004 26168.0 

Select All· Repail50" 1 Select AI· Re-coat I SeJeclAJI-Repiace I De-;electAD 

CoatilgMttterialCost Surf Prep M"teri41 Co$t Co¥AppI}IHI$ Sl.I'fPrepApplyHJs 
$1798628 $27325.31 $186781 $1383.56 

~ffi·~~ ~ffi·~~~~~$ ~~~$ _~ 

I 150.00 I $50.00 $S33ro.50 169178.00 1207880.09 

Coatilg Material Cost Surf Prep Material Cost Coat Apply HIS SLKf Prep Apply HIS 

$43018.56 $65355.12 $4467.32 $3309.12 Ploject Total 

Coat~$ $223.366.00 S .. fP,ep~$ $165456.00 $497195.69 

Coatng M~teri41 Cost Surf Prep M~teri41 Cost C~ Apply HIS SUif Prep Apply HI$: 

$43018.56 I $65355.12 4467.32 3309.12 PlanTotai 

CoatApp~ $ $223366.00 S .. fP,.p~$ $165456.00 $497195.68 

Reports 

Irbox - Microsof ... 1 -J My Ooc..".nt. 1I l!l [onsulex BASE... ~ MIcrosoft Excel- . ··1 (1) is 

Close 

Cancel 

D~p/ay 

r Future 
ValJe 

~~ 

In utDate 
8/2112000 
8/2112000 
0/02/2001 
0/0312001 
8/21/2000 
8/2112000 
0/0212001 
8/21/2000 
0/0212001 
0/02/2001 
8/2112000 
9/19/2001 
0/0212001 
0/02/2001 
8/21/2000 
0/0212001 

NUM 

~0 'So .. 9:45AM 
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John F. Kennedy Space Center 
Engineering Directorate C~ating Systems 

Manage ------------__ --____ Jr-,r-----ir~~==Em~~=a~c::::::::::::::::::_- ~~ 

systems as an 
asset as 
opposed to a 
commodity 

Focus on Life 
Cycle costs 

Elements 

Materials 

Application 
Method 

Surface 
Prep 

B tie ~iew a'set, ~or<ltion ~ork ~ystems Beports TQOI, Agm SIlread tje~ ~~ 

D 'f ~? [];J ifo~ ill L~ ~ 

Shortcuts 

Assets 
HMF Ase. ~ 
L"""'h~~,39A 

• 4 f.ed Set""e Suucll.fe {fSS) 
- 4 PadPOJiretetStruch ... 

• .. Cooing T 0Wet 

• .. Q"" Co.rby c.bIe Tray 
• .. East Drlacorrb 
• .. Easl H~ Pond Asea 
• .. EaslMetetoiogical Tower 
• .. East SklpeL .... , 
• .. Eastlr/estT........! 
• .. fueiCCl.res 
- .. fuelfarm 

• Conrut -black 
• Conrut -grey 
• Deck Tread -AIsnU, 

• fHB-GoIv 
• Fuel Tali:. . 'whte 

• Handrais 
• Handrais -AIxn U'" 
• InsUaled P\:ri-1g - 2C C-
• InsUaledP\:ri-lg-AIU 
• Mixed~onerl -Gr 
• f>4ring-lJiIlI 

f>4ring -lrIIite 

• StarTlead ·AJumUrw. 
o Structu.IAIsn -U", 

Slructts.1 SleeI-lIIiIlI 
• SIruclts,1 SIeeI- Sive 

• .. GH2 SIorageAsea 
+ .. Hdl Pressue Gas StOl'al,Jl 

• .. LH2CCL ... , 
• .. LH2T,rHarm 
• "~Asr"""Syotem 
• ~ ~~~~CLi1e' . 

~ ,r-
Reports 

For He~J ~ess F I 

~ J I!I R ~ fe' ,- » In 

tOOci]-' -1o [j $ 1mJ. 

,I .1- '1._ • r_r 
~M.leoaI Coatrng L.tror 

~M .. enat $/s'lill 0_1700 ru/sq ~ I 0.01 SO 

Stsll'lep M.len" Surf f'lepL.tror 
CooIn;tApplrc.oorMetllod 

$/"111.1 0_7900 ,"'/sqll I 0.0400 
ICorverlooalspray {Two Pack::1 

sq~ Cost HOts. 

Coatin S stem Managel 13 

Coating System 1 Materials 1 System Compatibility Service Life I 
r::";1 Jj~:.. LiI;1 
I Select Coating System 

(0 iNane 
:. ............ . 

r- Repair 

r Recoat 

r- Replace 

% Repair 10 

None 
Repair 
None 
None 
Re-coat 
None 
None 
Reolace 

Repair - Zone 1 - Opt 1, Z inc Only 

Recoat - Zone 3 - Opt 1,3 Coat 

E xistino - Zone 1 - Oot 1 _ Zinc 0 nlv 

] 
] 
] 

_ _ O_K_----'II Cancel 

p_gd 

Update 

D~le!e 

e,pply 
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John F. Kennedy Space Center Challenges & Lessons-
Engineering Directorate Learned 

• Consistent method of rating conditions using 
multiple inspectors 
- Create and use well defined (ideally visual) rating 

standards for consistency 

• Uniform application of Asset breakdown 
- Determining the "right" amount of detail 

- "Bottom up" hierarchy based on grouping of 
components 
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John F. Kennedy Space Center 
Engineering Directorate 

Successes & Benefits 

• Increased focus on critical assets and environments 

• Improved accuracy of budget requirements needed to 
maintain required standards of performance 

• Optimal use of available funds (prioritization) 

• Dramatically increased data collection efficiency 

-Inspection cycle frequency adjusted according to 
component criticality and corrosive environment 

- Reduced level of data collection (only changes after 
baseline) 

• Reduction of Foreign Object Damage (FOD) 

• Performance can be measured & improved 

• Overall facility conditions have greatly improved 
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John F. .Ken~edy ~pace Center Summary & Conclusions 
Engineering Directorate 

• Informed decisions are better decisions 

• An "information system" (made possible by 
software) can be a critical success factor in a 
large corrosion/coating program 

• Added value and cost savings easily justify 
expense of implementation of a program 
information system 
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