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SPACE SHUTTLE GROUND OPERATIONS
EFFICIENCIES/TECHNOLOGIES
STUDY
PHASE 1 FINAL REPORT

The final report for the Shuttie Ground Operations Efficiencies/T echnologies Study is made up of five
volumes.

Volume 1 Executive Summary

Voilume 2 Ground Operations Evaluation
Volume 3 Final Presentation Material

Volume 4 Preliminary Issues Database (P!DB)
Volume 5 Technology Information Sheets (TIS)

Volume 1
The Executive Summary volume provides a brief overview of the major elements of the
Study, reviews the findings, and reflects the development of the recommendations
resuiting from the Study.

Volume 2

The Ground Operations Evaluation volume describes the breath and depth of the various
Study elements selected as a result of an operational analysis conducted during the early
part of the Study. Analysis techniques used for the evaluation are described in detail.
Elements selected for further evaluation are identified; the resuits of the analysis
documented: and a follow-on course of action recommended. The background and rationale
for developing recommendations for the current Shuttle or for future programs is
presented.

Volume 3
The Final Presentation Material volume contains the most recent version of the charts
used in the Final Phase 1 Oral Briefing at KSC on April 6, 1987, and to the STAS (Space
Transportation Architecture Study) IPR-5 (interim Program Review) held at MSFC on
April 8, 1987. The KSC, April 6 notation in the title block was used for both packages
because the reviews were held so closely together. This volume contains all charts in
their final form and any differences from charts presented are minor.

Volume 4

The Preliminary Issues Database (PIDB) was assembled very early in the Study as one of
the fundamental tools to be used throughout the Study. Data was acquired from a variety of
sources and compiled in such a way that the data could be easily sorted in accordance with a
number of different analytical objectives. The system was computerized to significantly
expedite sorting and make it more usable. This volume summarizes the information
contained in the PIDB and provides the reader with the capability to manually find items of
interest. How that information was used in this Study is explained in greater detail in
Volumes 2 and 3.

Volume 5

The Technology Information Sheet volume was assembled in database format during Phase
1 of the Study. This document was designed to provide a repository for information
pertaining to 144 OMI (Operations and Maintenance Instructions) controlled operations in
the OPF, VAB and PAD. It provides a way to accumulate information about required crew
sizes, operations task time duration (serial and/or parallel), special GSE required, and
identification of a potential application of existing technology -- or the need for the
development of a new technology item.






TECHNOLOGY IDENTIFICATION SHEETS

The Technology Identification Sheet (TIS) is an expanded version
of the Resource Identification Sheet (RIS) that was in the
original Study Plan. The TIS contains a description of the
activity, location, facility and equipment requirements, hazard
level, subtask procedures and manpower requirements. In
addition, it now contains vehicle power requirement, LCC Support
requirement, associated issues, technology needs, and technology
candidates. Each task has been assigned a task sequence number to
provide for downstream manipulation.

The manhour and headcount data on the TIS Sheets are incomplete
because the data was not obtainable from the SPC or NASA.
Technician data for the OPF was the only data made available and
is incorporated.

The "Technology Need" and "Technology Candidates" descriptions
have been completed only for the seven technology tentpoles
identified in the study.

The TIS sequence task number was used to group the OMI’s by usage
location, i.e.,

1 - 88 are the top level OMI’s performed in the OFF

120 - 111 are the top level OMI’s performed in the VAB

200 - 213 are the top level OMI’s performed at the PAD

300 - 305 are examples of spacecraft support OMI’s at the PAD

441 - 423 are the top level OMI’s performed in the ET checkout
cell.

The Technology Identification Sheet Database consists of up to
four entry screens. The printed sheets combine the most
significant information into one sheet per task number. All of
the information on the first screen is printed. The second
screen contains the GSE equipment required. The equipment
nomenclature is omitted from the GSE equipment entries on the
second screen, but the part number is printed. The third and
fourth screens contain space for the technology need description
and the technology candidates identified and is printed in its
entirety.

A sample of the printout appears on the next page with an
explanation of all the fields.



Technology Identification Sheet

Seq. Task No.: ..[1].... Facility: ....[2]..... OMI_Page Count: [3].
OMI No: ..... [43....... OMI Title: ..[ACTUAL TITLE PRINTED ON OMI].....
Subiask OMI(S): oo DBY. .
...... k.‘1:.:...{{‘: .....;.:::::téj.:::::........., @« ¢ e = 2 s e o b s e o o o 3 PR I A ]
Hazard: . Level: ...[7] Vehicle Power Reauired: LCC Support Reaguired
GESE: ..... [8)....... S e e e 3 e e e s e ,
Activity Description: ..[BRIEF DESCRIPTION OF OMI OPERATION]...................
Personnel: Head Count Man Hours Remarks

Mech. Tech: -

Elec. Tech: {9] [19] [(11]

Quality:

LCC Ops:

Support:

Engi g
Total: Time: [12]
Issues ...... 1 1< 10 P
Techneology Need Descriplion: ... ... i e it e e e
............ t'TﬁiélAkEA-TC.ﬁE'ﬁéﬁb.féﬁ.ﬁﬂ?.ﬁﬁﬁbé.Féﬁ'iﬂ?ﬁb.‘-.ﬁT.j.-"."'.'..'

[ IDENTIFIED FROM A REVIEW OF THE PROCEDURE ]

Technology Candidates Identified: ........ . . i

{ THIS AREA TO BE USED FOR A BRIEF DESCRIPTION ]

L OF TECHNOLOGY IMPROVEMENT POSSIBILITIES ]
e e e j CSmE
[1] N INTERNALLY ASSIGNED NUMBER USED BY STUDY TEAM.

{2] USAGE LOCATION SUCH AS OPF, VAB OR THE PAD.

{3] NUMBER OF PAGES IN THE OMI REVISION REVIEWED.

{4] OMI NUMBER AS IT APPEARS ON DOCUMENT.

[5] 14 MOST SIGNIFICANT SUBTASK OMIS LISTED IN OMI UNDER REVIEW.

[6] OMI THAT MUST HAVE BEEN PERFORMED BEFORE THIS ONE CAN BE RUN.

{7)] HAZARDOUS - YES OR NO, LEVEL OF HAZARD , VEHICLE POWER NECESSARY TO
PERFORM THIS OMI - YES OR NO, AND LCC INVOLVEMENT REQUIRED - YES OR NO.

[8] 8 MOST SIGNIFICANT GSE EQUIPMENT SETS REQUIRED FOR PERFORMANCE OF THIS OMI

[9] MAXIMUM NUMBER OF PERSONS REQUIRED TO PERFORM OMI.

[19] HOURS REQUIRED BY THIS CATEGORY.

[11] N/A WILL APPEAR IF NO INFORMATION WAS AVAILABLE FOR THIS TASK.

{12] LENGTH OF TIME REQUIRED TO PERFORM THIS OMI

[13] PRELIMINARY ISSUES DATA BASE ISSUES IDENTIFIED DURING REVIEW OF THIS OMI.
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Technology Identification Sheet

Seq. Task No: 74,000 Facility: aFF OMI Fage Count: 758
OMI Nos: V1IQ3E7 OMI Title: AMMONIA BOILER SERVICING,OFERATIONS
AND DESERVICING (LFPS) .
Subtagshk OMI(s): 12003 s M2A63 , MI@11 , MZ@2a
MZQZES , W3I103Z y S9001VL1L y VR014 ’

3 K b 3
Frerequisite Task OMI:
Hazard: Y Level: Vehicle Fower Reqguired: Y LCC Support Regulred:
GSE: S570-0454 sy S70-RQ774 s B970-1201-1 s S783-1201-2 '
S70-1201 , 97@-1211 y S70-Q4675-7 .

Activity Descriptien:TD FERFORM OFERATIONS NECESSARY TO SERVICE, DE~-TANE AND

SAFE THE NMHIZ STORAGE TANKS AND TO CONNECT THE MHI VENMT, OFERATE NHI RBOILER AMND

DE-TANK.

Fersonnel: Head Count Man Hours Remar ks

Mech., Tech: 7 168.0

Elec. Tech: 2 72.0

Guality: 1] 2.0 N/A

LCE Ops: @ Q.0 N/A

Support: @ 2.0 N/A

Engineering: @ D.2 N/A
Total 19 240.@ Time: 24,13
Issues: COST/MANHOURS :DESIGN CRITERIA :REQUIREMENTS :

Technology Need Description:

Technology Candidates Identified:

W
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OeF Gl Fagne Count:
NRBITER FLIGHT CONTROL FREGUENDCY

LD

Subtask DMI(E) SISeR ., VHRQAZ. 08 ., VEBI7 VeR2l

3

Yy, Landa
\u' I'E’.'x.-_f y [} ¥ .
L) 9 3

%
Frereguisite Task OML:
Hezards Y Level: Vehicle Fower Reguired: Y LCC Support Reguired: Y
GSE: A7Q-@999 , S72-2841 , H7@-@570 .

3 3 $

k]

faortivity Description: DEMON
ﬁYSTEM EY CONDUDTING A
TEST ON THE FOLLDWING:

RATE THE DYNAMIC FERFORMANCE OF THE FLIGHT CONTROL
ENhY RE“FD““E TEST (FRT; AND/CR A ETEFRF RESFONSE
Ry MEE-TRWE SYSTEM.

Personnel:

NS
L@ M/E
e N
G. Tima: @.é
LIT v

Technology Lian:
HESTRCI AN AT R 1% K
'
e o st 1 e o e g T, . TV -
VP A D300 Candicdal.es ladentirtis=d:
SEE TIS 57 (Viedn)
.
.
. .



- 1 T
w2 duoal Ll

OF GRAVITY

ORBITER WEIGHT AND
JPF PLATEGRM LIFTING

¥ 1
4 ? Y v
H i ? 3

Frereguisite Tashk OMl:
Hazard: Y Level: Vehicle Fower Required: N LCD Support Required: M
A7Q-A544 . G7D-246@0 , C72-038%94 , H7@-@52g s

HYQ-QETa . HMPR-RTFAE . P7E-1ea1

petivity Descripticon: 7O CONFIGURE FOR AND FERFORM A THREE FOINT ORBITER
WEIGHING

Coemt 1an Hours Remarks

&

& /A
e D M/ F
Q.8 MN/A
2. G NG
& N/&

-+ ~
iime: =2

1T IME/ON-LINE  COET /MANRHOURS

Technology Ne=d Descriphtion:




o~

OFF oMI_Fa : ¢
DOWN 0 OFFLOAD/DECONF IGURE

Subtaghk OMI(s): " ' , s

] L] s b b

ki
Frerequisite Tashk (OMI:
dazard: V Level: Velicle Fower Required: W LCC Support Reguired: N

s
[EE=1 s s ' ’

Artivity Description: REMOVE ANY CARGD, CARGO EQUIFMENT OR CARSD RELATED SHUTTLE
EOUIPMENT REMAINING FROM THE PREVIOUE MISSION.

Marn Hours Remarks
197,08

@

@ R are
! N/A
&, e [
12 I b/
LI Y] Time: 4. @
T CREITERIA S sREGUINREMENTS :




OEF

INSTALL FAYLOAD

Reguired: N

Support

%
bl b ¥
. . L}
Freroguisits Tashk Ml
Hazard: Levels Vehicle Fower Required: N LCD
3 L] '
L y ’

FAYLOAD ACCESS FLATFORMS
GO0 AND AIRRBORNE SUFFORT

IN

fgctivity Descriptiocn: INBTALL

T CA

Raemarks

]
[

s “"l
Sl

N

Ry

SIUREMENTS

-
il
=8

el ¥ -y
Technou

1

THE ORBITER FAYLOAD
ECIIFME

B

: COET /MANHIOURS



3 L] L] L

3 3 ! *
Frereguisite Tagk OmMI:
Harzard: N Level: Vericlie Fower Reguired: N LEC Supnort Reqguired:
s

[

» ? ] ?

-
-
-

ficktivity Descripticn:REMOVE EQUIFMENT FROM AFT FLIGHT DECK UWSED TO SUPFORT
CARGO ON PREVIOUS MISSION AND INZTALL EQUIPMENT REGUIRED TGO SUPFORT NEXT
IO,

Femarks
NAE

[P
MG
A

5\_‘. A

Time: 1£E8.8

: COST /MANHOURS ¢ TIME/ON-LINE

—
Frafs



OR:MAL PAGE IS

OF POOR QUALITY

sohnoiogy ftdentification Sheet

Qo CHI Fage Counts @

o
I g
FAYLO&D BAY RECONFIGURATION (MECH 2

% L L] 4
] ] y ]
ki % %

Vehicle Power Required: N LEC Support Reguired: #

¥ 4 s

kS b L

Artivityv Deecription:RECONFISURE THE FPAYLOAD BAY BRIDGES (KEEL % LONGERON) AND
SMCH CABLES TO SUPRORT NEXT MISSION,

i HMours Remarkea
7&9_@
. @
n. @ NAB
@.e N/ £
. e N/A
2.2 N/A
1244.0 Time: 192.8

COET S/ MAMROUR s REGUIREMENTS s DESIGHN CRITERIA

Tosueg: VIVEAOR-LINE

Technology Nesd Desoriotion:

Technol ogy Dandis




f ity OMI Pago Couwnt: @
DMl Title: FAYLOAD RBAY RADIATOR FUNCTIONAL U/

b S TR
Subtashk

3 L) L]

\
1) 1 L] 1]
5 ) )

3
Frereguisite Task OMIs
zard: Y Level: vehicle Fower Reguired: M LCC Support Required: N

K ’ ¥ ki

9 » b

Getivity Description: SCHEDULE DPFORTUNITY TO FERFORM RADIATOR FUNCTIONAL TEST,
WL BAND TEST, RME INSTALLATION AND TEST, AND FUEL CELL TaME SET INETALLATICN/
REMOVAL.

PR

Man Hours Femar-ks
43@. 80
RE-T%

b.9 MNSA
@, e NAA
@.a NG
i NG
345, 0 Time: 1Z28.04

Tmoues: TIME/AON-LIND P COEY A MANHOURE tDESIE

echrnol ooy Candidates Identidiac:




Technology ldentification Sheetl

Seo, T Sy, 2R OFF OMI Fage Count: 2
OMI _ho DORBITER/PAYLOAD BAY [NTERFACE
VERIF lLI.. TI0
Subtash | . ' s

s ) " ¥

§ ] ] [}
Frerequisite Task OHMi:
Hazard: N Level: Vehicle Fower Reguired: Y LEC Supgort Reguired: v
BEE: 1 ' ’ ,

bl S k]

fctivity Descriptien:VERIFY THE COPFER FATHSE OF THE OREBITER 70 THE CARGO
INTERFACE FLATE In THE FAYLODAD BAY

St Men Remarks
R
NS

N/7&
NS
MSA
Z88.2 Time: 72,8

1 TIME/ON-L

il
m

tREQUIREMENTS tREZIBN CRITERIA

: )
I \} (LR

Technoloqy MNMeec Descraipltiorn:

i
i
g8
™




Subtask OMI(z): : 5
L] 3 ,
3 . .
Erprequisite Task OMI:
Hazard: M Lavsi: Vehicle Fower Reguired:

ivity Descriphion: FERFORM NECESZARY

LA

TASKES

TO FPREFARE LLHZ
SYSTEM AT ORBITER JaACE FADS AND

Remau kg

Identifisd:

MN/A
NS G
N/
M
M/

NG

NOLEC Support

Fleguired:

TANE
AFFLY

Time: 14.8

3]

SUBSTRATE



Technology Jdertification Sheet

i)
&3
N
o
L
ey
%

&

VAR oMl Fage Count: 526
DREITER/ET MATE

Cubtask OMI(s): SI2321 . 8Ienx . T1203 » 112483

Villl , ViS4 y, VZUIPE ¥ y V2@74 = , VIZes

VYIS . MIE1 YVER2S , VOZIZ , VRBR%
Frereguisite Task 0OMI:

Hazard: Y Level: Vehicle Fower Reguired: N LCC Sunport Reguirved: ¥
GSE: A7@-BE42 , H7@-0527 , H7@-2748 .
P72-1021 , , E70-0802% , S70-0958

[

Activity Description:HOISTING AND MATING DRBITER TO EXTERNAL TANE AND UMEBILLICAL

HOOE-LIFS, 1y 7O MATE ORBITER/ET UMBILICALE. 2y CONFIGURE GEE TO MONITOR
ET TAM: FRE! ZhoOINSTALL ORB/ET UMBILICAL FURGE CURTAING. 4 TO INSTALL

ey e G e N - - T m i
Rk ORD AT VLT . 57O OMATE T-@ UMRILICALEZ PER OMI VIR AND

[ ERRG

ARG
VRPN,

L L PMan Hours Femarbks
4 Q.8 N/A

Fersonngls

@ 2.2 N
@ Q.2 N/A
.2 g

lesues: : H H

Teochnology Meeo Descrinhtion:

Tecnnology Carmdl




A

R
160, dRa

AT OMI Fage Count: 1
INETALLL AND REMOVE INTERTARNE ACCE

H

@
5

Subtashk OMI (=) T&447 . . .

equisite Task DMI:
Y Level: Vehicle Fower Required: N LCC Support Reguired:
72357 s ATE-TLD4 . ATB-Z24603 . .

¢ 1 ?

"

THNTERTANE ACCEESE EIT AND RELATED EQUIFPME

Ramarke
MR
NG
MN/E

T -,

"5 f\l I/ I~

e

;;.‘4.'

i Time: 4.2
tesues H H :

Tachrniolooy NMeed Dezcriptions

h
b
[n
vz

Terhnolooy Dondidates fdentiti

bt
14

Gotivity Description: INSTALL IMTERTANE ACCESS KIT AND RELATED EGUIFMENTY. REMOVE
NMT



- Fa il =T
Count: 452

Subtask OMI(si: . . .

[ty

*
erecguisite Tashk OMI:
el:

_____ Yehicle Fower Reguired: N LCC Support Reguired: N
ESE: ' ' * »

] s

e

Activity Description:TO FROVIDE INSTRUCTIONS FOR THE SRR CLOSEQOUT TASKS TO BE

FEREORMED IN VAR HE~1/-3 FROM FREFARATIONS FOR ET MATE THROUGH FREFARATIUNS
FOR ROLLGUT.

Man Howrs Remarhs

.2 N/A

& Q.2 NG

2 . & p/A

@ @.@ NAA

@ Q. & N/A

& i, @ N

& a.a Time: 17.0
izszues: : :

dpecriptlion:

— P = 4 1 oy
SEDD OTIE 31 WERLES
.
Tachnaolooy Dancidates Tdecititisd:

SEE TIE 11 (VS5O1D



choolooy Identification Shest

Cege Task No: Faciiity: VAR

OMI No: T12@1 OMI Title: ET

Bubtask OMI{s): 59001 y 11081 ' ’

k] % 3 k]

? 4 L] L]
Frereguicite Ta

Hazard: Y Level VYehicle FPower Required: N LCC Support Required:
BEE: C72-1280 y C77-@Q20%-XXX y E78-0006 . .

sk OMI:

Y b) L4

Activity Description:TO OFENM AND CLOSE THE ET VENT VALVES WITH THE ET MATED
TO THE OREITER IN THE INTEGSRATION CELL.

Fersonnel: Head Count Man Howrs Femarks
) & @.2 NSA
7 2.& MR
Vi a.e MR
@ A M/A
& g. & N/A
U 4.8 REgS
[y A2 Time: 4. @
1SSUES. : : :

Technoloay Cendidetes Tderntified:

¥



Techno. ooy ldentitication Sheegt

Tach

Seg. J
OMI Nz TiZéT
MATE HE-1/-2
Subtask OMI(=z): Ti0@l

kd

b
Frereguisite Tazk OMI:
Hazard: N Level:

SEE .

Aetivity Descripticn: INITIATE
CONTINGENCY FRESSURIZATION OF

Head Count

OMI FPage Count: S

VAE

3 3
¥ k1 3
k] v

Vehicle FPower Required: N LCC Support Reguired:

Y ] ’

LOZ AND LHZ TANE FRESSURE MONITOR. ACCOMPLI

AND LHZ TANKES,

ET
Loz

2]
[
: &
Sapport: &
LBt &
@
Issuas: :

Technoloay Nesd De

Techralogy Dan

4

Man Hours Remarbks
@ NSO
&.@ N/&
. @ N/A
ih. 2 N/ &
A, @ NA
@. ¢ MG
.8 Time: &. 0

itied:

C -

ET CONTINGENZY PRESSURIZATION-ORBITER

N

T
3

-



momlogy Identification Shest

L@é . QBE VAL Mt Fage Count:
GHUTTLE IMTERFACE TEST (LFB:

Subtask OMIis): B1@4! ., BSOQ , S2e20 , SI500
55001 57D . , V1149 y VT
VIS0 VsRR7 , VEE2Y . V9e0Zz

Frereguisite T
Hazard: Y Level:

3

Fower Reguired: ¥ LCC Support Reguir

44¢

ed:

, C72-1128 , C70-0927 ,
7E-1127-2 , C78-50207

CSE: E79-0820&
C7T-@E07 .

Aoctivity Descrintion: i) VYERIFY DORBITER/MLF INTERFACES.
2y VERIFY T Ed ArD FLUID INTERFACEES.
: VERIFY

Ay VIETER T T CHT T TN
47 VE T STds CYETEMS.

Remarlk s
N/

N/

U]




1

s ': y BSR4

[N
3 5 Yo
k] 3

T Fowsr Reguired: ¥

k3 s .

COMMAND, FEEDBACE AND FATLURE DETECTION
PIONM OF THE SHUTTLE SRE FLIGHT CONTROL SYSTEM.

A
b IEE Y
N/ O

1N PAGE IS
OF POGR QUALITY



ORIGINAL PAGE 1S
OF POOR OUALITY

Teoinml oy

Crheet

cn o ERATERNAL TANE (ET]

2 3 k3 4
1 ¥ ki k4 B
il ¥ *

Frereguisits Tast {4l
Hazard: N Level: VYelhicle Fower Reguired: M LCC Support Reguired: RN

GSE: , . . \

El 3 ki

Activity Description: TO FROVIDE DETAILED INSTRUCTIONS FOR FERFORMING INSFECTION
OF EACH EXTERNGL TaMe (E7Tr, ET/0RBITER {(CRE) INTERFACE AND ET/80LID ROCEET
RODSTER (SREY INTERFACE FRIOR TO MOVE OFERATIONS.

Man Hownre Femarks
V.} a EL,J‘ NII F\:(

AL N/A
A N/A
. @a MG
[ K] N/A
Y] N/

Tochnology bMNeed

Technology Condidatec Tdentitiod:




Technology Identification Sheet
Seo. lash Mo 189, aee Facility: VAR CMI Fane Count: e
OMI _No: ASZ2L14 : OMI Title: SHUTTLE TRANSFER AND MATE TO FAD

Subtask OMI(s): BSIES , CTaar y Coe1e , MI@SH
MI1ZEY QIS , Z@14 , LS2A1 , G&Bl4
SI201 , £33Z o 16248 , V111l y VIGE29

&

Frerequisite Task OMI:
a
Hazard: Y Level Vehicle FPower FReguired: N LCC Support Reguired: Y
LEE .
i s ) L] . s
Y 3 9

Activity Description:TO FROVIDE SEQUENTIAL INSTRUCTIONS FOR ESC OFERATIONS 70O
EFFECTIVELY TRANSFER THE S5V/MLF FROM VAE TO PAD. DOCUMENT 1€ WRITTEN FOR THE
CT TO MOVE UNDER THE MLFP ON THE FIRST DAY AND THE MOYE AND MATE 70 FAD 0N

SECOND Dy SRFORaTITN

Head Count Man Houre Femar-ke
@ 2.2 N/A
i B2 NAA
& @.a N/ &
e 2.2 N/ 6
3 g.@ MN/7A
i 2. @ MG
& @.2 Time: 12.2

Tecnnolooy Nead DRDescription:




CRIGINAL PAGE IS
OF POOR QUALITY

Jechnnlooy Identification

Sheet

VAT O

Faoe

INSTALLATION, REMOVAL

FLATE -

Subtask

k4
3 ¥ L
4 5 3
Preraguisite Tazk OMI:

Hazard: ¥ Level Vehicle Fower Reguired: N

LOC Support Reguired:

.

T
T - e T S ¥
ShEr ATS-ZTAE2T-21

e , C78-1229

cotivity Description:TO INSTALL G602 PRESS LINE BLANE-OFF PLATE
ROFLLESION SYSTEM TESTING.

Ramarlksg
/A
NAA
NAA
M

A
Al

Tecnnology o

7
3]

o F7E-Z1TE7-1-102

TO SUPFORT




Tas

b
Ti

S

OMi_No:

LIRS BOANE-OFT PLETE, INTESERSTION CE
Subtask OMI(g): GTZRI , 20
TR
128! , .
k3 L]

Prereqpiﬁite Task OMI:

Hazard: ¥ Level:

Vehicle

ation Sheet
VAF ort Counts 7
ITNSTALLAT ION/REMIVA GHZ FRESS

T1091 T1i@S2

’ L]
s ’
s H

rower Regquired: N LCC Support Reguired:

a78-T5

AT
Az

s

GSE: A78S-T60T-01

Yy

1

Activity Description:TQ INGTALL BHZ
ENGINE/FROPULSION SYSTEM TESTING 1IN

, C78-1229 , F78-2137-1-101 ,

FRESS LINE BLANK-OFF FLATE, TO SUFFORT
VB INTEBRATION CELL.  THE BLANK-OFF FLATE

mAY BE REMOVED, IF REQUIRED, AT PAD A& FER OMI Ti4@1, OR IM ThE INTEGRATION
CELL FER THIG OMIL
FPerzsonnel Head Dount  tlen Hours Femnarks
2 7.2 NG
@ b.0 N/
& . N/E
o 0.@ N/ A
Cupport: 3] 2.2 N/A
Erginesring:t i o, @ M/A
Total: ’ 2. Time: .0

3

Technaology Need Doscraiphion:

Technol ooy Cand: dates Tdentifieds




entitication Sheet

F&D
SHUTTY

, C9910
, GSent
, Vit1i

LE TRANSFER

Omz ks
AND MaTE TO PAD

, MI@=1 .
c4R1a
. VISQ9

=1

9
rereguisite Ta
i Y Level: Yehicle Fower Reguired: N LCC Support Reguis
’ L H
L] ] 9

scrilpptiarn:
TRANSFEFR
INDER THE

hctlv.fy Desg
IVELY

MOVE

H vak TO FAD.,

h,ﬂ

UENTIQL INSTRUCTIONS FOR
DOCUMENT I8
=T DAY OF THE MOVE AND

KSC OFERATIONS T0
JRITTEN FOR THC
MATE TC FAD ON SECGRD

Aarn Houro Remarks
@,a MN/A
2.@ N/&
& . @ N/&
B, @ MG
2.9 NG
D, NAG
; .9 Time: QL



Tacknology Identific

AL PAGE 13

2] ’_’f'_‘r‘a-.m

aticn Sheet

1D

Seg. Task No: ZE . B Facility:
OMI No: S@Re7 oM }itlg

CONTINGENCY AFLU CONFIDENCE RUN (LFS

SATH oI FPage Counts Généu
SHUTTLE LAUNCH PAD YALIDATION WITH

cubtask OMIfe): SEE FPAGE 1T THRU 24 FOR , 179 EBEFARATE ., TASE CALL =
b L3 s 3
] ¥ 7 3
frerequisite Task OMI:
Hazard: Y Level: Yahicle Fower Reguired: Y LCC Sunport Reguired:
GSE: H70-B8646T , A72-@L475-2 ’ s ,

3 9

Activity Nescription: FERFORM/VERIFY TS/
INTERFACES CERFORM/VERIFY LOX FAD/MLF
TEFFDRM VLHI‘/ HZ 'ID‘MLF MATE AND FUNC
N %u;JHﬂfu:L \ N F s INETR

2g VIA

Y

MLF/FAD ELECTRICAL/FNEUMATIC/MECH.
MATE AND FUNCT CHECEE.

T CHECES. FERFORM/VERIFY GOX VENT

UMENTATION INTERFACES WITH THE FARD.
GRL CONFIDENDE RUN PERFORMAMCE TEST.

Hesd Tount Mar Hour e Femarke
g 0.8 N/A
@ 8.8 NAA
7; D.8 O
2 . NAE
S : @ ¢.e N/A
Ergaimgurange 7 B.2 RS
Totals .o Time wa. g
Iesues :
T2 nlony Mesd Descriphtion:

Technolony Zan

¥



CRIG'NAL PRGE IS
OF 7<OR QUALITY

hroolaoy Jdentificabtion Sheet

FaD OMI Fage (o
TERMINAL COUNT DEMONSTRAT L0

1.1.3, FOR &6 SURTASE, LISTING .
1 L 3 L
5 Y L 9
Frerequisite Task OMIs
Hazard: Y Level: Vr‘hicle Fower Reguired: Y LCC Support Required
GSE: S70-12Z2 . ‘57’?—03685~1 y S73-11@07-1 y

, S70-B547 , S570-054€

: Descriptinn:1:TO DEMONSTRATE THE SEQUENCE OF CREW OFERATIONS REQUIRED

e F\Fié\ E F—F‘*« DHUTTLE | ’JN' H FROM CREW SUITING THROUGH BLS CUT-OFF (T-5 GEC.:

' '_"L R - F TIME LLINES.., Z) TD EVALUQTF THE INTER-AGENCY
"'l—i" FLIGBHT CREW AND THE LAUNCH TECT TEAM DREGS

LA T {-\E‘-G'E-\, SAFING AND F‘“"-"""V:'._F TO T-2@2 MIN.

- y
Ferszon

e

Mar Hour

0

e .

henarke
M=
N/
MN/G
R/
N/
NEgA

Time

“a

b

H

]
u

-

.

s REQUIREMENTS :

Jechnalooy Nesd |

Teohnology Carnos




Teemnology ldentificetion Sheeh

Seg. Task HNo: ORI 1217 15 Facilityr FADL MT Fage Counts 120
oMl No:r ViIZBW OMI Titlie: MPS5/58ME HELIUM SIGNATURE TEST

por. LI SRR B LY

Subtask OMI(s): V1171 , V1122 , B&2E0 , B6Z0S
545105 ¥ s s s

) b} %

]
Frorequisite Task OMi:
Harard: N Level: Vehicle Fower Required: Y LCC Support Reguired: Y
EEE: W72-1186&-2 , 87Z-0685-X , A7@-05468 , A70-B4698 ,
C70-@74%-7-2&8 , C70-1187-Q@01 . F70-@@3Z%-1 , S7@0-@534

Activity Description: PERFORM LEAR CHECE OF ISOLATED MFS/3SME SYSTEMS WITH
HELIUM USING HGZ GAS DETECTIUN SYSTEM.

Dount  Man Howrs Remar ks
.2 N
D.@ N/A
@g.e N

©.0 N/&
7.0 N/A
Tobal: @ @, 2 Time: 44,0

TN S S Tl e SR B N OV . Xl e .
AEB AT D A L I R 0 MarHOUIRE M

Techrnelooy Nesd Decorigtion:

Tacrhnnlogy Dandicafes Identifiecs




\ )ﬂi'ﬁ ;‘w )\L PAJE Is
OF POOR QUALITY

itechingiony Identificetion Sheet
284, 289 Fazilitw: PFPAD MI _FPage Dount: 494
MI Jitle: FRELAUNCH FROFELLANT SERVICING (LFS:

Subtask OMI{s:: SEE FARA 1.1.32, FOR LIST QF s 95 DIFFERENT SUETQSH oMI's
9 ) 3 3 y
1 ’ H
Frerequisite Tasglk 0OMI
Hazard: Y Level: Vehicle Fower Reguired: Y LLCC Support Required: Y
GEE: S70-B547 y S70-0543 ’ y s

Activity Description:SERVICES HYDRAZINE FOR EACH APU FDOR NORMAL FLIGHT aND LOALD
MITROGEN TO THE REGQUIRED FILL ENVELOFE AFTER HYDRAZINE SERVICING. SERVICES @

FRCEZ, ARCS, OM5 PROFPELLANT TANI’ AND GHE, GNZ TANKS TO FLIGHT LCADS WITH NZO4,

MMM, BHE A SERVICED SRR HVDRAULIC POWER UNIT (MUY FUEL SUPFLY MODULE

Wi "!“ FUEL aMND GE PREC WILES FRED SYSTEM WITH LIZ % M2,

M

Fersonnesl: Heod Count Mao MHoure Remarks
Meoh., Tech: w a.& N/A

& a.@ N/Z&

¥ &, M/ &
% @a.2 R
i E.2 N/A
@ 2.2 NG
{2 @.a Time: TR,
O LR ¢ COET S MANHOURS  DESIGN  REGUIREMENTS




Tarhneloay ldentification Sheeu

Seo, Tasi Nos. ST, Qe Facility: FAD 0%l Fage Lount: 2ob

Ml _No: 55009 OMI_Title: FINAL CGRDNANCE

INETALLA TIUN/LDNWEL TION AND AFT CLOSECUT (LPZ?
Subtask OMI(s): SEE FAaRA 1.01.73, FOR LIST OF , 47 SEFPARATE , SURTASE OMI’'E

k] b k]

-
=

i ¥ ? ¥

Vehicle Fower FBequired: Y LCC Support Regquired: Y

* 3 y ¥

? k) )

Activity Description:1) INSTALL SRSS FLIGHT CODE. 2) PERFORM SRSS OPEN/CLOSED

LOOF TESTS. =) FERFORM FPOWER OFF STRAY VOLTAGE CHECKS, SHIELD TO GROUND REE.
CHEC} 5, ELECT CONNECT ALL FYRC DEVICES. 4) CONNECT ET % SRE SRSE CDF ASSY’'S

CUICES S BT IFT CLOSEOUT. &) CONNECT GRE TEM SWA DRELIE & FULL PINS.
’EZ 5 BOTATION. 8) SRR MEIH TLOSEDUT 91 CARGC aTRaY VOLTS 1@y FINAL CONF

Heae Count Man rours RemAar e
e @, @ NS
G @.@ DA
v &.9 NG
& @, @
5 ]
| o
. s

Tortinolnay Meosd Desoriphign:

SEED O TIS SV oviaed)
SEE TIZ 11 (VEBLD

Tachnology Candidates ITdontified:

SEE TIE 57 (V103
SEE TIS 11 (VS@12)



(L PRGE IS
Gt Pk QUAerY

G@4

IF\AUL"C FOWER UF‘ 'LICM"J

. ViI1IT , Voon1 ,

3 L] 3

’ ) 5
HdZdFd AR Vehicle Power Required: Y LCC Support Reguired: ¥
FoE: A7-B4%5 , C72-08%4 , B72-@941 . S70-084% .
S70-23952 , S7R2-@8dl-t , S72-0844-3 , S72-2544-

fotivity Descr‘ip"‘ir:uf":AF'F'L Y HYDRAULIC GROUND FOWER TO DREBITER TO SUFFORT
MYDRAULIC OFR ARY ASSOUIATED SLREVETEME TESTING

&
.
<
=z
=
™

SN

a E H
S IR SO 2 B ST N

=z

~

i

S
. M/
B.a e

UJIREMENTS : COST/MAaNHOURE :

Technolony Meed Decmr-sntion:




1
B
m

=T
ot ot

oMl FPage Count:

LEAE AND FUNCTIONAL (VERTICALY
’ ’ *
s 4 9 1 *

wt
-
-

Freareguisite Tasl OMI:
Harard: ¥ Lewvsl: Velirle Fower Reguired: N LCC Support Reguired: M
GSE: A70--R4&08 , 7245981 , C7@2-@%0z , C70-@7a7 .
S7e-2992 , E7@0-Q9RI y .

Artivity Description: 1) PERFORM CONTINGENCY LEAE AND FUNCTIONMAL C/0 IN VERTICAL

=) VERIFY S8ME SvGTEM INTEGRITY FOLLOWING A FAD ABCORT AFTER MaAIN ENGINE
IGNITION.

HMeadd Dount e Femarks
& N

Fd £
/5
N/E

Suppor & MR
; S
Time: RV

Technol ooy




ol T
OMT F

SYSTEM DEW

, BZ121 y LBE-GP0& . MIB11
1

y B2031 s V117 VEQST ,
[JP‘ | 4§ L L3
sk DMl
‘ VMehicle Fower Reguired: Y LECC Support Reguired: &
3 L] v !
s ’ .

fotivity Descriphion:TO FURGE THE EXTERNAL TANE, TSM VENT, ORBITER AND ENGINES,
AND ENGINE BLEEDLINME WITH GNZ FROM THE S72-0885-7 FANEL FOR A DEWPOINT OF 113
FEMOHZO MAXIMUM, TO VERIFY REFPLENISH FILL SYSTEM AND VAFCEROZER FOR A DEW FCIMT
OF 2R PN : TOOPUREE MAIN FILL AMD DREAIN INCLUDING CROSS
COUNTRY LINE

e Ih LIRE WITH GNEZLCFOR & DEW FOINT OF 113 FPM.

—
s
3
%
e
rJ
&

Technol oy NMesd

L ope

. . N Y
IR SRS S I )
L A

OfF PR QUALTTY



Teshnology tdentification Sheet

[t o = 3 "
AN oMl Pages Couwnt: @

ET/FACILITY LHE SYSTEM CONDITIONING

, Ti05@ , VoBe1l

Subtask OMI{s): G&EE5E

VISA , WD ~LHZ-7204 , ,
¥ 3 L] 5
Frerequisite Task OMI:
Hazard: YV Level: Vahicle Fower Required: Y LCC Eupport Requilrsd:
Y 4 1]

Gotivity Description: T FURGE AND SAMPLE THE ET LHZ TANK AT LC3I9A. TO FURGE
AND SAMFLE THE LHZ STORAGE AND TRANEFER SYSTEM.

Man How-s Famarks
Q.2 N/A
@2 M/ £y
3.8 NSA

Q.9 N/ G
@.2 N/ A
Q.5 NS

a. @ Time: 12.@

U
i
s

T
in

Technology Mecd Dezgriptisne

Technology Cardidates Idsctifiec:




YTechnology Ildentification Sheet

AN gmi
EXTRAVEHICULAR MORI

48

[agh
L

OMI MNg: YIii@gi. g
UNIT/AFUNCT IONAL
Subtask OMIis): M&020 s DISe y VIEOZR

VES12 , s VERQET y YOBs7 y VOBAZ

veaet, VLl s . s '

Frerequisite Task DMI:

Hazard: Y Lev Vehicle Fower Reguired: Y LCC Support Reguiregd:
GEE: A7R-B9458 , C78-@074%-Q01 , S7@-0678- « S70-Q46923-T '
728342 » E70-8787-2 , S72-11@&-1

Fage Count: =1@
3 I'!"J
Lem [

Gotivity Description:PROVIDE EMU INTERFACE VALIDATION TESTS AT OFF.
FROVIDE EMU FUNCTIOMNGL CHECEDUT AT FAD. (TWO UNITS
PROVIDE EML FUNCTIOMAL CHECEOUT 47 PAD. (2 EMU'S AND 1 SFARE)

Fevreonnes: : it Man Hours Femnar ks
! (Y N/A
& 2.@ N/A

5 B. 2 N/A

u z.® N/A

@ 2.¢

2.8 N/A
2

Technol gy Need

oEn TIG Y VIR

Taechnolooy Tardigates

GEE TIE 27 (V1BeI)



Terhnolooy ldentification Sheet

Seg. Tasi Ne: PR F: Tt 1l Fage Counte: HAE
oMl Wo: vilaw UMBILICALS INTERFACE LEAE CHECHSD

(LFE)
Subtask OMI(z=): G185 , G605 , 59001

SESR9 , Tiiédi , VRR17 . VS@97

V1171 ) ’ '

FPrerequisite Ta:u OrIs

Hazargd: Y Level: Vehicle FPower Requlred. Y LCC Support Reguired:
GBSE: F7@-Q@27 . S780-0517 , 57@0-252°7 , S70- E 27-1 '
S72-B4685-1 , B72-R&686E~1 , S72-11@7-1 y E72-11@7-

Activity Description: 1) LEAK CHECKE THE INTERFACES BETWEEN THE ORBITER AND THE
T-@ UMBILICALS AND THE ORDV/ET DIZCONNELTS.
2y TIMING OF ORB/ET DISTONNEDLT VALVEE.

Ty OVERISICATION OF LOZSUHD SREITER/ET DISCOWNNECT CAVITY FURTES.

: Hours Remar ks
@ B.2a M/ A
Z N/A
2 N/R
& 2.9 N/ F
&
2
@

Support: & @€ N/A

Enginear 1 g Z. N/A
Total: @ @. Time: .2
issges: MAINTAIMABEILITY  DESION : :

Technelooy Need Decoriphion:

Techrnaology Candidates loentified:

-t



TR T

5

Fab

oMl
FCSE/FRED DEWAR SERY

Subtaczl OMI(s): GEE 1.1.7, FOR LIST OF , 35 SEFARATE

-
-

5

9

[

SUBTASK

Fage Tount
Iic lNu L 1L

183

T2l

F‘sNU L

OMI <

Mazard: Y Level: Vehicle FPower Reqguired: N LEC Support Reguired:

G5E: C72-0911 . 570-0817 , S70-0930-2 , S70-1270

€7@-122% b , B7E-D&F7-1 , S72-0&99-2

Activity Descriphion: “ROVIDE THE NECESSARY STEFS 7O SERVICE THE LOX
'{"'"'\Fx ‘-LJL"-EUI II_N’r UREITER PRSD CRYU LOADING CPERATION.
! SYSTEM VALIDATION OF THE S70-@817

SIDINGD OF THE OREITER PRSD SvYoTEM

FLES/FRED DEWA
OMI WILL BE USE

,-’\h [T"- Cr AT
e ST L el

Heand Loun? Hour s Remarks
G.@ N/ B
2.2 MN/7A
4.2 M/A
Q.o N/ A
2.& N/A
@. 0 NS
B.@ Time:

Techoolooy Neeos Doscciptinon:

Teohnol ooy O

-

St

3

SYSTEM

(L_

"‘! aw

)

AND LHZ

THIE WEW

(FAD B

AND

3



Sheet

Subtask OMI (s
3 1
1 %

Frereqguisite Tagh OMI:
Hazard: Y Level:

Vehicle Fower

Gl Fange Count: 2487

COUNTDOWN  (LFE)

, REGQUIRED . SUETASE

v k]

L] ¥

Reguired: Y LCC Support Reguired:

55E: §70-@5@e-C,R  , Z7@-2@18-3 . A72-0719 , 570-122@ .
370-1228-01,-07, -1 1B 72 , S72-1732 , S70-B&61T

TO FROVIDE
LAUNEH.

Activity Descriptian: i}
FREFARE THE SHUTTLE FOR
2y TO SERVICE CERTAIL

Ty TO O LAUNTE THE S
4y TOD FENFORM

TIYT T
EURE 9

THE SEQUENCE OF

OFERATIONS REQUIRED TO

SHUTTLE FOR LAUNCH.

Man  Houwrs Remarks
.2 DR
G.m NG
2,2 N/
G.% N/ &
Supports ! g. 9 sl
Enginesyirg: Z .G M
Total: Z AL Time: @, @

omMI-e

Y

L]

*



- WIS

[T

OF POUR QUALITY

cCa

el
MIL6R

\ , NSQIZ , NSA4ZT . V1173
Y , VISio y VIS4S VERAS Vo@D

k4
Frereguizite Task OM]:

v

Vehicle Fower Required: ¥ LCC Sunport Regui

54
NTROL

red:

1 b

3

THE INTEGRATION CONTROL OF THE TRANSFER OF
INETALLATICN IN THE FCR AND FAYLCAD INSTALL

cription: PROVIDE
FAYLOADE TG THE FPAD, FAYLOAD
IN THE QREITES,

DR X AME

Hea ot

e

Femark

s _
Lount

i M/AA

@ R

i MN/A

& N/

4

o

o] Time: 2.

Loy Needd

ATIOM



Techpnology ldentificatioan Sheet

FaL OMI Fage Tount: i24
CARGO/ORBITER INTERFACZE TEST (LFS)

Sed. ask MO Tl QR
OMI Nor N@4ZT
(TUS EXAMFLES
Subtask OMI (e AZTON
Y1117 11

, €9001 , VIS5ZE
, EQ4ZT ,

k] L] L]

Hazard: Y Level: Vehicle Fower Reguired: Y LCGC support Reguired: Y
GSE: ' , ’ ’

k] ¥ ¥

Activity Description:SUFFORT MDAC FAYLOAD AS REQUIRED DURING F/L CHECKOUT.

et ot Farn Howrs Remarks
2 c.& s
@ @, @ MNAA
@ Q.8 N/A
e D.2 N/A
¢ .8 NS A
& G NP
% & Time: 246.@
losues: H

Technology Need Nescriphiont

Technolocy Camdidates ldentified:




_,J

echinology

G

lTdentificabtion

OF ¥ hdR QU

Sheet

Seqg. Tagh MNo: RAGIE Tt

OMI No: N@LI

Subtasghk OMI(s)i: s
¥ k]

9
Frereguisite Task
ard: N Levei:

FAD

Venhicle Fower Required:

fctivity Description:PAM

Count  Man Houwre
.
6.0

Negzg o

Teo

t":

-hnol ogy

Technol ogy

Eemarks

N/ A
N/A
MN/A
N/
N/A
N £ o—i

FAM EXAMFLE

Reguired:

N LEC Support
Time: 51.€@

£



Techrology Iagentification Sheet

Count: 4

TEST (LFS)

Cor. Tazi MNMao: T, BnR
OMI No: N@4=E1
(FaM EXAMPLE

Subtask OMI(=:: E@4T1 , E13528 , E1547% , SIS0
52031 , M1117 , WI52EE y VIR21 y
4 3 " 1
Frerequisite Tashk DMl
Hazard: ¥ Level: Vehicles Fower Required: Y LCT Support Regquired: Y
GEE: C7@-0727 . y s .

a
-

k]

Activity Description: SUFFORT MDAC FAYLOAD AS REQUIRED DURING F/L. CHECKOUT.

(FAaM EXAMFPLE?

Count Man Hours Remarks
2.a MN/A
B.@ N/ B
@.a N/A
2 N/A
. /A
7.2
2

% MSA
a. Time: 12.9
Issues: : : :

echnology Need Desgriphion:

fieds

—
[}
-
-
rt
b

Technology Candidates




ORIGINAL PACE IS
OF POOR OUALITY

-

fezhrology ldenmtificaticon Sheet

Yen. Task MNo: a4, Qe Facilitv: FAD OMI Page bt @
OMi No: N@L7Ze OMI _Titlies SFACELAE EXAMPLE
Subtask OMI(s): . . .
H ¥ ¥ %
& £ 3 '+
Frereguisite Tachk OMis
Hezard: N Level: Vehicle Fower Reguired: N LOC Support Required:
GSE: ’ d ’ ’
. 3 .
Activity Description: SFACELAR
[u Mo Man Howrs Femnarks
2.9 M/AG
.2 N/A
e.e M/
@.0 N/A
2.2 N/
g. @ MG
. Time: 2.3

Technology Nead

-

Technology Dandidates ldentified:




Technolaogy Identification Sheet

Seg. Task No Facility: FAD UMl Fage Count: &

OMI_No: N@4TE OMI Title: -CARBO/ORBITER INTERFALE TEST (LFS)
(GFACELAR EXAMFLED

Subtask OMI(s): s - .
4 3 b 3
y ' ) .
Frerequisite Taslk OMl:
Harard: N Level: Vehicle Fower Reouired: N LED Support Reqguired: N
G5E: ’ 5 7 s
& 3 Y

Activity Degcription:SPQEELAE

o
N/
N/
TR
[ S AA
[ ut]
MR

[ AP
NSE

Techrnol:

Tecnnclogy Gandidates




ORIGINAL PACE 1S
Of POOR QUALITY

Sen, Tazk Mot 4t 282 C/0 CELL [ 71
oMI Ng: TE14% OFE--10AaD MIVE AND
ZHECEIUT /BTORAGEE CELL
hubtarl OMI(s): LEQ1& , 12045 , 12@47
TR . EI201 L , GE2E% . T11@2
T]l@” , Taige , T6R42 .
Frerequisite VTask OMI:
Hezard: Y Level: Vehicle Fower FRequired: N LCC Support Reguired:

GSE: H78-R2I9-2 , H72-2247 , H78-I024 , H78-3006 .
H72~-T008 , H78-I240 , M7B-00&7 ,

fotivity Descrigption: ET BARGE DOFF-L0DAD, MOVE TO VAR, REMOVE FROM TRANSFORTER,
TRANSLATE TO VERTICAL AND INSTALL IN THE ET CHEC}CUT/“YULHBn CELL.

Perzannel: Count  Mam Hoors Ramarbts
Ui MAA
G.e N/ A
2.2 MR
g.a N/ G
i g, o /A
@ z.2 Time: Z4.0

Technol gy

g de G oy
Toenmvitieo:




tegohnology identification Sheet

4. RaED ET T/70 CELL OMI_Fage Count: 2Z08&
FREF ET COHECKOUT CELL/ETORAGE CELL-
Subtasl OMI{z): 5 s , s
- 1} L] ) )
b3 5 L] ki
Prereguisite Tasgk OMI:
Hazard: ¥ Level: Yehicle Fower Reguired: N LCED Support Reguired: W
H5E: : » ’ '
L Y 5

Activity Description:FLACE CHECHOUT/STORAGE CELL IN CONFIGURATIOM NECES3ARY FOFR
FECEIFT AND INSTALLATION CF AN ET.

Man Hours Femarks
@@ N/
2.2 N/ &
&. ¢ N/A&
Q.a N/6
@@ WA
2. Sl

g.e Time: 8.2

T om ey m
L S35 EENES . : H

Technology Neeg

Tochnology Toentifieds




Tes

rilogy

ORIGINAL . PAGE IS
OF POOR QUALITY

identification Shes

Seag. Task MNo: 47 L B
OMI N Tiial
AND SaMPLING
Subtacshk OMI(s): Tiigi

¥

3
Frereguisite Tagk 0OMI:
He ard: Y Level:

GSE: .
b

Facility:

CMI Titie: LOZ

. Toeoi \
3 5

k] L]

Vehicle Fower Requir

ET C/70 CELL

TANE

M FPage Count: 1i4
FREFS, FURGE FRESSURIZATION

)
¥
4

ed: M LCC Support Required: N

b
b

* b
k]

Activity Description:TD REMOVE SHIPFING AND STANDRY FRESSURIZATION GSE AND

REFRESSURIZE THE LOZ
LEVELS. T IMSFECT THE 2

TANE ,

Mead

Frrﬁanhr¢h

1F
IN.

OUnE

REQUIRED, LEAK

DISCONNECT.

T
TG

Mar

Hours

SAMF

TEST AND STANDRY FRESSURE
LE THE .02 TANK FOR DEW FOINT.

Remarks

i
[
7
[
o
&
i
L

&

Tecnnology Naed

Descraipticn:s

Technology Candids

2.@ MR

Q. N/A
Q.9 NAA
2.2 N/
@, BN/

2.4 M/AR
v.2

Time: 2e.e



Technology ldentification Sheeb

Seg. Task No: 434, DA Facility: ET C/0 CELL OMI Fage Count: igz
OMI NMp: TL123Z OMI Title: LHZ TAME PREFS, FPURGE, PRESE AND
SHEMFLING
Subtask OMI (=) T1i®i , TZ221 . .

: L] H 7

3 s 5 3
Frarequisite Task OMI:
Hukard: Y Level:s Jehicle FPower Required: N LECC Support Required: N
L_‘ [ ’ ) *

3 b k]

Activity Description:TU REMOVE SHIFFING AND STANDEY PRESSURIZATION GSE AND
REFRECGURIZE THE LHZ Tank, IF REMUIRED, TO LEAK TEST AND STANDRY FRESEURE
LEVELS. TD INSFECT 2 IM. AND 4 IN. D C“DNN"LTb. TO FURGE THE LHZ TANE WITH GHE,
REFRCGEURTZE AMD SAMPLE FOF PERCENMT HELIUM AND DEW FOINT.

bz Crzigrh Mary Hour s Remarks
¥ 2.2 N/ &
i 2.3 N/
BTN i 3 2. N/A
LCE Ups & @.8 N/A
Suppaitt & 8.2 M
Cﬂ41"991|ﬂ65 iy p.2 N/ Ei
Total: @ @.2 Time: .2

Technology Need Degcrigpiion

Technolooy oandidates Idertilieo:




ORIGINAL PRCE 1S
OF POOT "VTTY

SR ST

LY oo 2005 [ Y

n

i
4

-
ot

Title: ET RECEIVING I0N
o 5 y .
b £ [ ¥

Frereoulsite

T
i -
il
<

al s Vehicle Fower Reguired: N LIDD Suppert Reguireg: M
) y A7E3-Z424 .

k4

Aoltivity 12 T FROV -CESSARY DETAILED INSTRUCTIONS TO PERFORM
‘ NG i = XTEE Tank (ET), ITE A3 1eTED
VERIFIZATION AFTER RIVeL AT ESC,

MERDUARE AND

Tan oo =
7

£
-~

SR Y
M
&
-
=
T
T

] £
i il NAR
. )




REMD

Frereguisits 7

Hazard: N Level: LOC oort Reguired: N
1 A7 o BT ; \

ACCESE MIT AND

Aotivity Dac
THTERTAME A

PENT

I
[ o

s
M/ A
e S
N

NG

-

ae ol ooy Mecd Desovd

Identified: ORiinkl rAGE iS
OF POGR QUA&er




Owiepikl, FAGE iS

HUTTLE FYROTECHNICE D
- DCEPTANCE

CA0 TELL oMl Fege Count: 154
[

L] 9 5
5 L] 4
] L3

Yehicle Fower Reguired: N LCC Support Required: o

==y Lo S SR e e X' Lo Ean! - F E
C7E-1127-2 , C72-1225 , C77-0194 .

C77-0363 . ' \ ,
Activity Description:TD FERFORM A VISUAL EXAMINATION FOR DAMAGE AND DESRADAT Ik
, FLIGHT CERTIFICATION, AND ELECTRICAL CHECKOUT FRIDK TG FLACING DEVICES IN

STORAGE. TO CONDUDT PREIMBTALLATION INSFECTION aND FERFORM FLIGHT BOX BUILDUF.

Sear Doont Marn Houwrs Remar bz
& @&a. N/A
@ &. 0 N/A
& Q. N/Aa
i 2.2 MAA
t .3 N/A
a B.a N/A

@ G.G Time: 14,0

un
x

3

echnology Need Description:

Y

f
bt
-
a
n
—
o
L}
'
1S
hh
o
ul
i
rt
It
+t
o
i
r+
"
P
-
0
[
.




Tessnolooy Ldentificaktion Sheet

Seg. Task Mo AR, GG Facility: ET C/0 CELL DMl Fage Dourt: 154

OM1 No: Tal4s CMI Title: GUCF AND BUCF GUICK DISCONNECT FOST

LAUNDH REFURBISHMEMNT

Subtask OMI{si: y ’ s .
b ¥ 1 3 b
b Y ] 9

Frerequisite Task Ol

jarzard: N Lavel: Vahicle Fower Reguired: N LECC Support Regquired: N
ESE: ATR-TLLL ., F78-0@48 . ’ ’
b ¥ .

Activity Descriphtiaon: TO REFURBISH/LEAK TEST GROUND HALF OF GURFC GQUICK

SISCONNECT, ONE 7 IN. BHZ VENT AND 21X I/8 IN. FRESSURIZATION QUICK DISCONNELTE
AFTER LALNTH.

Wt Man Hours Remarks
@.9 N/
@@ M/A

Z. N/
0. e N/
G N/A
2.9 A

i
»
ks
sy
-
=
Y
ra
-3
o
-
o]

Tachrolmay Need Desoviphtion:

Technol oy

CrCamal PAGE 1S
OF POOR QUALITY



v el PACE B
OF rann QUALITY

Technpliogy Identification Sheet

L@T, DAR Facility: ET /0 CELL : 27
- CMI _Title: LHZ/LOZ TaNk
Subtask OMI(s): ) . .
kd ’ v ’
K ¥ 5

1]
reguisite Task Ol
N Level: Yehicle Fower Reguired: N LCC Support Required: M
837 . A78-2854 » A78-Z604 » B78-1229 s

k] 3 k]

Hr+1»1tv Description: TO VERIFY THAT LEAKAGE OF THE FENETRATIONS, FLANGES AND
CLOSURES OF THE ET LHZ/LO0LZ WHICH ARE DIRECTLY EXFOSED TO TANE FRESSURE 1S
WITHIN SFECIFICAT1ONS

Mar Howrs Remarks
l / Q
RFral
l\-l / !'::‘
B.m N/A
@.a N/

Fersonnel :

&, @ NS
Q.& Time: 4¢3

Tecrnology Can




Terhnology ldentification Sheaat
Sen.e Llage Noe a1/, DA ET C/0 CELL (MI Fags GO 1@z
OMI No: Tii47 TNSTALL GROUND UMBILICAL ©
FLATE (GUDH:
aubtask OMl(s!: s . '
9 3 )
" 9 L} 5
Frerequisite Task Orl:
Hazard: Y Level: Vehicle Fower Required: WM LCC Support Reguired: N
3 b 1

Activity Description: INSTALL AND MECHANICALLY CONNECT THE INTERTANE (I/T) BUCF
TO THE ET AND TO THE CHECKOUT CELL FACILITY SERVICES.

Farsonool bonad Cownt Man Howrs Ramar ks
NI €. N/
i e.a MG
Guality: ¢ .2 MR
LCC Cps: & n.a N/A
' Suppor i 2.2 BAA
Engineersng: @ 2.2 N/A
Total: @ @a.0 Time: 4g. @
Issues: : : :
Techrnology Need Desscripllon:

Techpology handidales ITdenktiftiesd:




Technology ldentification Sheel

411,838 Facility: ET /70 CELL aMI FPags Cowunt: 13é&
ami Title: ET ANDILLARY LEAK AND FLCOW TEST

, Tii@= ,

3 ¥ ki H ?

L] & ¥ b
FPrereguisite Task 0OFMI:

Hazard: Y Level: Yehicle Fower Reguired: N LCC Support Required: N

v o
BSE: C79-1229

o o

¥ ki k4
4§ ¥ ki

Activity Description:FROVIDE THE FROCEDURES FOR LEAK TESTING THOSE ET LINES AND
COMPONENTE WITHIN THE INTERTANNE NOT DIRECTLY EXFOSED TO LOZ aND LHZ TANE
INTERNAL PRESSURE aAnD FOS VERIFYING FLOW IN INTERTANE FURGE, AND NDOSE FRIRING

=1 e e
FURGE SYSTEM.

Head Count Femarks
i N

N/AG

& N/A
N/ &
i N/ A
@ N/ 6

Time: Sh. B

Technoicgy Neoed Description:

Technoiogy Dandidates ldentified:




Technology

Identification

Sheet

Cog. Tash No: AiT, BRG

L
OMI Ne: TSDidX
COMEONENTS

Subtashk OMI(s2: .

k4 b

-

Frereguisite Tashk (OMI:

Facility: ET ©/0 CELL

INS

YAkl ET

Fags

ourtos

RANGE SAFETY 5

LCC

YSTEM

m

-

upport Required: M

Hazard: N Level: Vehicle Fower Required: N
=B8E ’
9 Y 9

[

fctivity Description:TO INSTALL ET RANGE SAFETY SYSTEM FLIGHT COMPONENTS

TESTINE.,

TO SRES FLNCTIONAL

b ot o |y s e pe o n . -~
Terchinio L Gy e B dE R IR -

Techrulagy Tandidal

Remariks

N/ &
MN/AG
SR
M/ A
(A

NAB

.2
.
:

FRIOR



|""' 1

Se, anb Moo SIS CELL. oMl )
MI No:r TT142 ORDMANCE IMNSTALLATIDON

Subtaghk DMI{si: Tiiz4

K 9 y K 1

Yehicle FPower Reguired: N LCC Support Reguired: N
MPS-R@77 -1 y M78-@077-2 . ,

9 3 k]

Artivity Description: INSTALL AND CONNECT THE ET SRSS LINEAR SHAFED CHARGE (LS
INLDE AND LRE CABLE TRAYS. MECHANICALLY INSTALL SAFE AND ARM DEVICE. IMSTALL
LOZ/LHZ RUERBER DAME AMD CARLE TRAY COVERS.

Head Court  Man Houre Remarks
@ @, 3 N/A&
@ @. MSA
@ i A&
)

a LR

S o

~.

S SO N

Suppott: @ .
Enginsering: £ A
Total:s & 7 Time: 4.0

rw
"

Technol ogy Nesd

o
ki
[y

G I
Y .."3 4oaly

Technology Candidates Identified:
SEE TIS i veRLiz



sntification Sheet

LA, g ET C/0 CELL Ml Fage Count: 7@
FURGE BRARRIER SEAL IMSTALLATIOH

Subtashk Ormli=z: , ’ .

s k ¥ H

" bl * L]
Frerequisite Task QI
Harard: N Lavel: Vehicle Fower Required: M LEC Support Reguired: M
GSE: ’ ’ » 5

L} Yy 3

Activity Description: INSTALL FURGE BARRIER SEALS AND INSFECT UMBILICALS.

e Man _Houwre Remar s
g.0 N/A
Z.a 1/ A
@.2 NPl
2.9 N/A
@.2 MN/A
o.@ MNAA
. @ Time: &4

Tochnolooy Need Description:

-
o
L
e

Technology s




LeErhnology ldentification Shoet

Zag. Tasi Mo: 415,228 Fecility: ET C/0 CELL Ml _Fage Tount: e
OMI No: TS141 OMI Title: TRS CLOSEDUT, AFT HARDFOINT
Subtask OMI(=): . . .

4 4 9 4

3 L[] v k]
FPrerequisite Task OMIs
Hazard: Y Level: Vehicle Fower Regquired: M LCC Supmort Regquired: N
E8E: ’ ’ . ’

) ' »

Activity Description: PERFORM NECESSARY TASKS TO FREFARE LH2 TANE SUBSTRATE AND
EXISTING THERMAL FROTECTION SYSETEM AT AFT HARDFOINT CLOSECQUT AND AFPLY
FOLYURETHANE FDAM.

Head Count  Man Howro Remar bz
g b.a M/Aa
& @,a NSA

[
& 2.3 N/G
@ 9.0 N/ A

& J. N/A

i@ .0 N

1) U.a Time: 2402
Izsues: 5 : :
Technaology Neesd Description:




e e T e T
PR N

Sen. Tashk No: 414 DR2 &4
OMI No: TSi26&
CHEDE FORTE
cuhtask OMI (50t . ) , Y
4 13 L] + 3
. ’ ' s
oMl
Vehicle FPower Required: N LCC Zupport Reguired:
’ » 1 5

¥ ]

-

Activity Pescription: FERFGRM NECESSARY TASES TO PREFARE L2 FEEDLINE SUBSTRATE,
SND EXISTING THERMAL FROTECTION SYSTEM FOR AFFPLICATION OF FOLYURETHANE FOAM
LTA44.

©.o Tima: 16.0

ux

Techrnolngy Need Do iphian:

Teeongl oo




Ceqg. Task No: 417. @05
OMI Ng: 13233

ET C/0C CZELL MY Faogs Count: &E
TS CLOSEQUT, HELIUM INJECT BiOY

Subtask OMI<s):

9 b Y
5 bl b )
k3 ¥ L]
Frerequicite 1a OMIs
Hazard: N Leve*‘ Yehicle Fower Reguired: M LCC Support Reguired: M
,-.-"«'_':.C.E_ : 4 L 9 H
. 1 5

D

o

ivity Description:PERFORM NECESSARY TASES TO FPREFARE SUBSTRATE AND EXISTING
T

t
THERMAL FROTECTION SYSTEM AT HILIUM INJECT EOX CLOSEQUT AND AFFLY L7444
POLYURETHANE FOaM

sad Dount Man Hours Remarkea
@ L I N/ A
@ d. 2 N/&
¢ @i, 3 M/A
& &, @ N
@, AT

.o N/ A
G0 Time: 16,0

Technology Need Descriphion:

CRIGINAL PAGE Ig



ki . R T Z . do
rolooy Identification Sheeat

a1, BN ET C/0 CELL CHI Fage Count:s
GHT/GOT VEMT VALVE FUNCTIONAL TE
4 s 5 L]
. 4 5 7
3 5 Y 3
ask OMI:
lazard: Y Level: Vehicle Fower Reqguired: N LCE Support Reguired:
SmEs D78-1229 . L7E-1Z7Z , C78-1273-70 . .
7 3 b

Grtivity Description: TO VERIFY THAT THE GH2/B02 VENT VALVES OFEN AND CLOSE
WITHIN THE SFECITIZD TIMIS, ANMD THAT THE VALVES CRACK AND RESEAT WITHIN THE
SREZCIFIED FPRE T LEAF CHECK THE GH2/G02 VENT VELVE FILOT SENSE FORTS.

I

e
o8
P

Torhnology Neer Description?

- P - - Y - o] = - .
rernol oy Landidatasz




CrIGINAL PAGE 1S
OF POGR QUALITY

leohnoiooy ITdentificatine Sheot
15, B ET C/70 CELL M1 FPage Count: QT
ET ELECTRICAL ALL SYSTEMS TEST HE—-4/2

Subtask OMl(sr: T1i101 s 11198 s s

1 5 3 L
] ¥ ¥ k]
Frerequisite Task OmMI:
Hazard: Y Level: vehicle Fower Required: Y LCC Support Reguired:
E’..S_g : L ’ 9 v
L] b} 3

fActivity Description: TO FERFORM ELECTRICAL CIRCUIT INTEGRITY, MATE GSE CABLING,

VERIFY RECISTANCE THRESHDLDE, LOAD LEVELES, ENERGY oUTRUTS, VERIFY SRSS AND
AZS0CIATED SRE A DREITER ELECTRIZAL INTERFACES, OFERATIONAL INSTRUMENTATION
SYETEM, TUMELE STEM, BT HEATER SYSTEM AND DISCONNECT ELECTRICAL AND GUCF
FNEUMATICS 38 FROM ET FRIDR TD ET TRANSFER TO INTEGRATION CELL,

Fer s Head Count dan Hours Remarike

& Z.@ M/AS

e 3.@ N/ZB

@ .3 N/ A

] @.@ N/ #

"z o 2.2 NG

Enginserino: 2 . M/
Totol: ¢ W Time: 7E.D

rechrology Mesd Descriphion:

Technology Candgidates loentifiad:




Gen, tank Mo ATE, DED Facility ET C/0 CELL oMl Fage
T 1 LS

C'MT

| J ,

LOZ/LH2 QISEGNNE

CT 17—1"

LLUNVE SUREMENT | VERLE SEECTION-HE-Z/ -4 CHED L

Suh+55h DMl ls) s , .

% % b} Y

3 L] ] ]
Frerequisite Tashk Ol
Harzard: Y Level: Vehicle Fower Reguired: N LCC Support Reguired: I
CSE: y . ' .

" L) y

\ -

sptbivity

Descripti

.

on: MEASURE AND VERIFY THE ANGLE AND TIF LOAD OF THE LOZ2/LHE

£
i

>~ 1N, DISCONNECT FLAFFER VALVES. VERIFY THE FLAFFER VALVE FAIRING
CONFIGURATION ONOTHE DISOONNECT VALVES. VERIFY THE FROFER TORGUE OR
'T'H_-_ LM 17-In, DISCONNEDT FLAPFER VALVE STDPE.

Count Man Howrs Remat ks
4 g N
& A . 4 IR
™

s
Y

NP
N/a

x
f

&

& @, N
5] @, N/A
O @.& Time: 4.k
InEues: : : .
Technoi 0g hNoed
Tachrology idsbves Identifiled:
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Technology Identification Sheet

ET C/70 CELL OMI Fage Count: zg
EXTERNAL TANM (ET) FPREMOVE INEFECTION

Sec. Task :
OMl MNor Téz4n

Subtask OMIls): TSR48 y . ' ,
k] § 1 b} 3
) L) ? L

q
azard: N Level: Yehicle Power Geguired: N LCC Support Reguired: N

i ki k3 k4 1]

9 k] k]

fpctivity Description: TG FROVIDE DETAILED INSTRUCTIONS FOR FERFORMING INSFECTION
OF EACH EXTERNSL Tank (57 ET/OREBITER (ORE) INTERFACE AND ET/S0LID ROCKET
EDOSTER (SRE) INTERFACE PRIQK TO MOVE DFERATIONS,

Head Count Marn Mo = FEemarks
& @.0 NAA
# . N/A
& @, @ MAA
& &. 6 NAA
7 @.a N/7&
Engineserino: & 7. N/A
Totals & @.& Time: 16.@

Technol ogv Need Descriphtiocn:

Technoloay Cardidates sdsrtified:




Tachnology Tdentification Sheet

ET C/0 CELL

e iy e P AT AR
Seg. Taszp Mo 472, DR

ount: 24&

oMl Mo: Dﬂl Title: EREF BT CHECRIUT

JETORAGE CELL

9 4
13 L]
Y

Support Reguireds: g

Subtask OMI{el: , .
) 3
1 b ]
Frerequisite Task Ol
Marard: Y Level: Vehicle Fower Reguired: N LEC
28k ’ ’ s

k] k] k]
artivity Deccription: FLACE L CHECKEOUT/STORAGE CELL (VAE HE-2/-4)
NECESSARY FOR RECEIFT AND INSTALLATION OF AN ET.
FPF_HHP“¢1 . Count  Man Houwrs Remarks
: i& @.e P
i @¢B M/E
\ i .2 NAA
LED Cos: @ @.Q N/A
Supmort: o @2.e MG
Eroineerilis? & @. N/A
Totel: & .9 Pame: =
Issues: : : :

Technol ogy

Yy

I CONF IGURATION

@
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Sheet

ET C/0 CELL oMI Fane Count: 174
ET MOVE FROM STORAGBE CELL TO CHECEQUT

L”I

CELL/F » { TC BTORAEE CELL

Subtask OMI(E}: , 12BZ2& , QIERee s L&ERRE

OIR22 s o BEREE y SR s T91:28

TE148 . = \ . '

Frerequisite Task OMI:

Hazard: Vv Level: Vehicle Power Fequired: N LEC Support Reguired: N
“E: H7B-RRIS-- Z-@E47 , H7S-20085% , H78-Z2es .

M7E-R06T ,

-

STORAGE CELL AND SECURE IN CHECEOUT CELL OR
ETORABE CELL.

Hours Remarks
.2 M
2@ N/A
2 N
%I @ Al
@@ NSO
a N &y

[
1

o

}

Iime:

Iszues: : H :
Technol ogy Neer D Ciphice

TE‘"'.""‘].“;V Cand







