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SOC/SHUTTLE INTERACTION STUDY

THIRD MONTHLY PROGRESS REPORT

September 19, 1980 - October 24, 1980

SECTION I. SUMMARY

A.	 Progress

During this reporting period the majority of the effort has been con-

cerned with Task 4.0, SOC Resupply and Fuel Transfer.

The Task 2.0, Berthing and/or Docking efforts associated with the runaway

jet terminal closure condition, docking clearances, and SPAR subcontract

initiation were also performed during this period.

Task 1.0 - No further effort is planned for this task.

Task 2.0 - The investigation to verify that the docking module concept

interface location will provide clearance between the orbiter and the module
i
i

being docked in the most adverse condition was performed to complete the

action item from the 30 July 1980 meeting. A minimum 5" clearance was deter-

mined for a worst case condition.

An investigation was also performed to determine if the extraction of

payloads from the orbiter would be more advantageous if the orbiter were

positioned in other than the nominal orientation. The results of this effort

indicated that satisfactory clearance existed for the extraction and trans-

port of payloads to various positions on the SOC while the orbiter was in the

nominal orientation. The transportation path of the payloads was more devious

but not beyond the capability of the SOC RCM. Consequently, no docking inter-

face rotation capability would be required.

The subcontract documentation was sent to SPAR for their concurrance on

24 October 1980. The start of the runs is anticipated to be early in November.
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Task 3.0 - Lighting requirements for the SOC assembly process leading to

the definition of a lighting concept has been initiated. The analysis to

determine the impacts to the SOC G&C system during the SOC assembly sequence

while the modules are in an untended mode has also been initiated.

Task 4.0 - The deployment, transport, and exchange procedures for the

SOC logistics module and for logistics modules/cradles envisioned to support

both the flight support facilities operation and the space construction

operation have been developed. In all cases the use of a holding and posi-

tioning aid device was determined to be the most desirable arrangement for

the parking/holding of the modules during this exchange operation.

An analysis was also performed to determine the capability/feasibility

of transporting eight crew members in the orbiter to and from the SOC. Two

arrangements were defined for this operation; (1) with the airlock it the
orbiter cabin, and (2) with no airlock in the cabin.

i
OTV propellant transfer concepts effort has been initiated to define 	 i

line routing, distribution, and line connection arrangements.

Task 5.0 - The determination of flight support facilities concepts has

i
been initiated. A number of options have been identified and are being

developed and analyzed.

The identification of flight support servicing functions has also been

initiated incorporating the definition of a MOTV as indicated in the September

1980 monthly progress report.

B.	 Planning

Figure 1 shows the planned schedule of task activities of the next report-

ing period. The principal efforts will be associated with the berthing simu-

lation effort conducted by SPAR, the untended SOC module analysis, the pro-

2
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pellant transfer arrangement concepts, and the Task 5.0 flight support facility

efforts.

The mid-term briefing, both at JSC and Headquarters, will also be in

preparation during the next reporting period.

C.	 Action Status

f

Four action items were assigned to Rockwell at the 30 July 1980 Berthing/

Docking Working Group Meeting at JSC.

(1) Cherry picker and MMU stowage concept - completed.

(2) Docking/abort trajectory excursions due to a runaway RCS jet. This

item has been completed and is in the process of being documented.

The documentation will be included in the next monthly progress report.

(3) Docking ring dynamic motion during impact analysis nas been completed

and the results are contained in Enclosure (1).

(4) The plume impingement analysis is being deferred pending successful

operation of the computer program.

The additional action item assigned during the First Quarterly Review

concerning clarification of the evolutionary build-up scenario was completed

as noted in the second monthly progress report.

D.	 Problem Status

No significant problems to report at this time.

SECTION II. TASK PROGRESS (9-19 - 10-24)

Task 1.0 Orbital Altitude

This task is completed.

Task 2.0 Berthing and/or Docking

The action item assigned at the 30 July 1980 Berthing/Docking Working

Group Meeting concerning the motion of the docking interface during initial

4
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contact was completed. Enclosure (1) contains the results of this analysis

which indicates that a minimum clearance of 5" exists between the orbiter

forward fuselage upper TPS and a module being docked. A worst-worst case

was assumed that considered the maximum initial contact misalignment and the

bottoming-out of the docking mechanism attenuators.

An analysis was also performed to determine if payloads such as large

logistics modules/cradles that are envisioned for support of the flight support

servicing operations and support of space construction operations can be

deployed and transported to their using positions. The concern was that the

clearance between the orbiter and the flight support operations would either

create a hazardous transport condition or be insufficient to maneuver these

payloads to obtain clearance. Re-orienting the orbiter at 90 0 increments

and other angles were investigated to determine if these positions would be

more advantageous. The impact to the orbiter would principally be in the

inclusion of a rotational capability on the docking module to accomplish

these various orientations. Enclosure (2) discusses this analysis and inclu-

des charts that illustrate the payload transport paths and the docking module

rotational impact. The conclusion, however, was that the nominal location

of the orbiter was acceptable even though the transport path is more devious

than some of the reoriented orbiter positions, no significant advantage was

noted. Sufficient clearance to deploy, maneuver and transport the logistics

modules was indicated with the orbiter attached to the SOC in its nominal

position.

The subcontract with SPAR is now in the final signoff phase of imple-

mentation. The contract package was completed with Rockwell signoff on

23 October 1980 and mailed to SPAR. SPAR acceptance is expected during the

week ending 31 October 1980.

5
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The basic approach planned for the simulation analysis is to set up two

exploratory runs with initial conditions which are expected to relatively

severely tax the RMS system (but within its capabilities). The purpose of

the exploratory runs is to determine if arm/joint geometry is more significant

than relative motion characteristics in the initial stopping action. Based

on the results of these runs, additional cases will be generated to search

out critical parameters and their limiting values.

Only a limited number of cases can be run due to the relatively high

costs of these complex simulations. However, with these selected cases it

is planned to show that the capability exists for handling higher residual.

rates than predicted for orbiter stationkeeping operations (0.03 fps). In

this way, the general feasibility of RMS berthing will be established.

The planned simulation study schedule is as follows:

Sept.	 Oct.	 Nov.	 Dec.	 Jan.
r

28 Aug.

PAR Draft SOW

RI Subcontract
Pkg Release

SPAR Signoff

17nal  Pkg
Delivered

Final Runs Selected

Explore Runs Complete

Data Inputs,
Exploratory
Runs Selected

Task 3.0 SOC Assembly

The SOC assembly lighting analysis is in progress. This task will

determine the lighting requirements and lead to the definition of a lighting

concept for the SOC assembly operation.

6
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The analysis concerned with the impacts to the SOC modules in their

untended position during the SOC buildup has been initiated. This effort

is concentrating on the impacts associated with the G&C system, and will be

comparing the impacts associated with the nominal SOC buildup sequence and

an evolutionary SOC buildup sequence.

Task 4.0 SOC Resupply and Fuel Transfer

Propellant transfer trades are being analyzed that are associated with

the transfer lines configuration. This effort is considering the impacts to

the orbiter, the docking module, the SOC service modules, and the flight

support facility. Line sizes and number of lines, line joint arrangements,

and fuel storage facilities are being considered.

An analysis was performed to determine the impacts to the orbiter to

accommodate a full SOC crew compliment of eight persons. The analysis assumed

that the mid—deck area of the orbiter cabin was the only available area for

the accommodation of the passengers. Enclosure (3) discusses this analysis

and illustrates the options that were developed. The selected arrangements

are indicated. Two arrangements are considered feasible; (1) with the airlock

in the cabin, and (2) without the airlock. Storage facilities were considered

to be adequate for the short span of time anticipated for this operation.

However, more vigorous investigation is necessary to verify the stowage

accommodation and the operational considerations, particularly if the flight

time is as long as eight hours.

An analysis was also performed to determine the operational procedure

for deploying, transporting, and exchanging logistics modules. The analysis

was performed in two parts; (1) considering the SOC logistics module, and

(2) considering the logistics modules/cradles anticipated for support o:

7
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the flight support and space construction operations. Enclosure (4) and

Enclosure (5) discusses these studies. Both studies resulted in the identi-

fication of the need for the handling and positioning aid. This device was

considered to be the most desirable piece of equipment for holding the modules

during the exchange operation. The studies also recommended that the orbiter

RMS be the transporting device for the SOC logistics module while the RCM of

the SOC perform the transportation function for the flight support and space

construction logistics modules/cradles.

Task 5.0 Flight Support Facility

Various flight support facility configuration options are presently

i

'
i	 being generated in order to define a baseline arrangement. The selected

arrangement will be modified as the flight support servicing functions are

analyzed and integrated into the concept.

The flight support servicing functions are being identified utilizing

the MOTV model as defined by Rockwell, Boeing, and JSC and contained in the

second monthly progress report.

SECTION III. TASKS PLANS

Task 1.J Orbital Altit-ide

Completed.

Task 2.0 BerthinZ_and/or Docking

The effort of This task will be the implementation of the SPAR activity

to determine the capability/feasibility of utilizing the orbiter RMS to per-

form a*- orbiter to SOC berthing operation.

Task 3.0 SOC Assembly

The principal effort of this task will be the untended SOC module analysis

and the impacts to the G&C system. This effort has just started and will con-

tinue thru the next reporting period.

8
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The analysis of the lighting requirements and concepts for SOC assembly

W 4.11 also be continuing during the next reporting period.

Task 4.0 SOC Resupply and Fuel Transfer

Effort will continue toward the final definition of an OTV propellant

(cryo) transfer concept that will include the transfer line routing and dis-

tribution concepts. Propellant gauging techniques analysis will also be

continuing during this next reporting period.

Task 5.0 Flight Support Facility

The development of flight support facility options will continue into

the next reporting period. Servicing functional analysis will be started

with the identification of the servicing functions which are presently in

progress.

SECTION IV. EXPENDITURES

Planned and actual direct labor hours and dollars expenditures are

presented in Figures 2 and 3. The figures indicate that the actual expend:-

tures in both dollars and hours have essentially met the planned expendi-

tures during this period.

9
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ENCLOSURE (1)

ORBITER TO MODULE DOCKING

This task was performed in order to respond to an Action item that was
generated at the 30 July 1980 Berthing/Docking Working Group Meeting at
JSC. This investigation was to verify that the docking module interface
at orbiter Zo 515 and utilising an attenuation stroke of 8" would always
provide clearance between the orbiter and the mating element.

A 60 out of alignment was used as a maximum mismatch between the docking
module and the mating element - the SOC service module in this investigation.
The worst a ttitude deemed possible is with the modules port bottomed out on
the forward petal of the docking ring, deflecting same to the maximum angle

of 70 . With the 6 0 misalignment added to this, the module is now pitching

towards the cabin roof at an angle of 13 0 . At this positiost there is a

clearance between the maximum diame ter of the module and the TPS tiles of 5".

This condition suggests that the attenuators immediately "bottomed out" and

do not impose any restoring moments. The investigation also assumed that the
orbiter was a fixed element which did not rotate which might also relieve the
iapact force. A dynamic analysis of this condition that considers these
elements is necessary to provide a final answer to the question. However,
this vorst, worst case simplistic investigation indicates that the docking
module interface location is acceptable and will not permit the mating
elemmnt to contact the orbiter's TPS during the docking maneuver.

Drawing Number 42690-019 illustrates the docking port and approach sequence.

1-1
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ENCLOSURE (2)

SOC/ORBITER ORIENTATION

The nominal orientation of the orbiter to the SOC, as illustrated in the
enclosed briefing material, requires that the extraction and transport of
cargo frcn the orbiter to its using position follow a somewhat devious path.
This path is necessary in order to clear the flight support operations area
and to clear the RCS support boom and the solar array support boom. Can this
devious path be eliminated by re-positioning or re-orienting the orbiter on
the SOC? What are the impacts to the SOC, to the orbiter, and to the docking
module? Is additional equipment indicate3? These questions were answered ')y
investigating various orbiter positions in relationship to the SOC and also
by re-orienting the orbiter at the 900 increments and at 300 and 450 incre-
ments. Logistics type operations were synthesized in order to evaluate the
various positions and their impacts.

The considerations that were addressed in order to evaluate the various opera-
tions are indicated in the enclosure. A flight support logistics cradle
positioned, as shown in the enclosure, was one of the logistics operations
assumed. This orientation requires the extraction of the cradle from the
orbiter cargo bay and re-orienting the cradle by rotating it 90 0 to permit
the berthing of the cradle to the SOC. However, by orienting the orbiter
so that it is docked to the SOC in the position that is parallel to the
flight support cradle position on the SOC permits a simple transfer of the
cradle from the cargo bay to the SOC without the additional 90 0 rotation of
the cradle. This arrangement, however, affects the docking utilities inter-
face connections. In order to maintain the nominal interface connections
across the orbiter/SOC interface, a rotational capability on the docking
module appears to be the most desirable solution. This rotational concept
is illustrated in the enclosure. The delivery of the SOC logistics module
also has the same operational constraints as the flight support cradle

delivery.

The transport of a space construction cargo cradle to the vicinity of the
space construction operations was also analyzed. The extraction of such a
cargo cradle from the cargo bay and the transport to the stowage position,
illustrated in the enclosure, requires that these operations stay within
the transport clearance envelope as previously shown. The principal concern
is the clearance with the flight support facility and the clearance of the
solar & T ray boom and RCS support boom. By repositioning the orbiter so
that the cargo bay is in line with the transport path described by the
solar array and RCS boom clearance envelope eliminates the flight support
clearance concern. This repositioning operation can be achieved by use of
a device such as the holding and positioning aid illustrated in the enclosure.

A 45 0 rotation of the orbiter about the principal SOC/orbiter interface dock-
ing position also will locate the orbiter cargo bay in a more advantageous
position for the transport of elements such as the constructions cargo cradle.
This concept, however, requires the rotational capability to be available
within the orbiter's docking module.

(*
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Both the parallel repositioning and the rotational repositioning concepts
place the orbiter in line with one of the SOC ACS engine pods, thus, sub-
jecting the orbiter to the plume impingement. These concepts also place
the orbiter within the heat rejection path of SOC radiator panels. Orbiter

heat r jection is also impacted.

Final analysis of this investigation was that the cargo can be removed from
the orbiter cargo bay and transported to its using position on the SOC with
the orbiter docked to the SOC in the nominal position. Sufficient clearance
is available between the orbiter and the flight support facility and between
the SOC and tt- RCS and solar booms to perform this operation even though the
transport path is somewhat devious. The additional rotational requirements
imposed on the docking module, or the implementation of a handling and posi-
tioning aid doesn't appear to be justified to achieve only less time or

complexity in performing these operations. Consequently, no special orbiter
orientation to accormaodate these operations is recommended.

2-2
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ò 0M

E
Y w
M ^
N ^

A
d
N

A
Vl

l^

C
^-G

l^1
lV

n̂
l \

OF POOR QJA►LITY,,

2-4

y



_o
C

O O
Q C

0 0w

O w
w E
E ^

= aw N
N V
4 VA= n
4 N
N

IN

I

i

i

2-5

A.

t

OF POOR QUALITY,
is

V

t

c)

D

C`

Q

a
h^

C^

Z
`C

rk c\
l\

\	 J



V
Q

^h

^L

C
V G1
O^
Q C

0
^o

Q M
.+ E
E ^

^N
i/1 u4

= Z
4 H
A
H

r	 it+71

^	 nn

o t POOR

s^

t
r

wt

^J

V

l̂

^v
C `^C

z^

t^

ate.
c^

l^

V
Q

2-6

ff ej



Q
L

C
Q

c—o

w
c CL

^o
on
w E
E
Y

s. N
N Y
Y

CL

0

N

2-7

pq
A.,n

(MICIINAL PAGE 18
OF POOR QUALITY,

•
jop 

—.d

I



I

u
I

i ^ Q

fv

,^ Q

I

I I^ C

I -	 ;

l.,
O	 I

J
I

a

I
V

Im

V

e

^J

Qv

c
—o

Y E
O ^
Q C

4 ar c

D w
E

E
M

M ^
N V

rY'
w
N

1
•

ORiGINAL PAGE 19
OF POOR QUALITY

D

C

ll^
f\C

c

D

2-8

ow

	

P—.;']



C

Qa

S

V

M
Mr'
Ww
d

i

^, $
3 `°Y E

41

C

n

b

E E
M
N

N t
Y
3 n
Y N
w

'a
r^

I

o
w
u

yti

i I

ORIGINAL PAGE 19
OF POOR QUALITY

ZZ

	 Q	 ^I

°h

r

^•	 N.

IQ ti

^ V

2-9



.r

ORIGINAL PAGE IS
OF POOR QUALITY

M

N ^ ^

l '^ e	 o
^ e	 t

2-10

001—T0
I

Q

O

V

O

(v4
J

3 1°
Y E

41

w ^

D w
w ^

Y a
M ^s. NN •

D
w

I

I

I



`J

J
O

c—o
as ^
^c
J y
O -M c

Aff

c a
o
w o

O w
a E
E m
Y M
M L„ N
N Y
Y um= a
o N

I

i
i

ORIGINAL PACc t3
OF POOR QUALITY

v

0

.h

L
	

^ Z

ti

I	 ^

I

I

O	 ,

lû
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ENCLOSURE (3)

ORBITER MID DECK SEATING ARRANGEMENT FOR SOC
CREW DELIVERY/EXCHANGE

The orbiter crew station and the passenger accommodations are comprised of
working, living and equipment stowage facilities. Charts in the enclosure
illustrate the basic orbiter configurations within both the crew flight deck
and the mid-deck compartment. This study did not consider utilizing any of the
flight deck for the purpose of passenger seating so that all concepts con-

sidered to meet the requirements were conducted using only the mid-deck
level. This deck contains storage facilities, inflight provisions, and accom-
modatior9 for four crew sleep stations. Stowage provisions include modular

racks Li	 zanisters, waste management, personal hygene station, work/dining

table, seats and mobility aids. Access to and from the orbiter is through
a side hatch into the mid-deck area. Access between the mid-deck and the
flight deck is accomplished by a ladder and through a hatch opening in the
floor. Access from the mid-deck to the payload bay is via an airlock which
is shown within the mid-deck envelope. This airlock, however, can be located
either in the mid-deck or in the payload bay.

With the basic conditions as stated in the above mentioned text, four concepts
were configured using the mid-deck level. Two concepts, -01 and -03, show a
seating arrangement that uses the basic orbiter seating with the addition of
two seats located near the galley module. This arrangement requires that the
modular lockers in the forward portion of the mid-deck be removed in total
or in part to provide both seating and mobility access to/from the egress/
ingress hatch. Storage for crew personal effects and emergency support equip-
ment can be accommodated in the shaded area as shown on the enclosure charts
for each concept.

Concepts -02 and -04 reflect configurations where the airlock is to be located
in the payload bay. These two concepts again utilize the basic orbiter seating
with the relocation of the additional seating so that clear access and mobility
paths to the primary hatch are provided. The two seats located in the floor,
formally occupied by the airlock, were positioned to provide space for utilities
to operate the hatch cover of the airlock. These concepts also retain the
basic orbiter stowage compartments as shown on the enclosure:. Final analysis
of this study is that provisions for a SOC crew delivery and transfer can be
accomplished with mint: modifications to the orbiter mid-deck.

Additional analysis is required to determine if there are any impacts to the
ECLSS system, and to verify the stowage requirements and implications of the
emergency oxygen system.
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ENCLOSURE (4)

SOC!LOGISTICS MODULE EXCHANGE

There are four basic functions to be performed in the LM exchange activity:

(1) Deployment and restow of the LM from and to 1:,e payload bay.
(2) Berthing and releasing the LM to and from the SOC.
(3) Transporting the LM between the orbiter and SOC.
(4) Holding one LM while manipulating the other '.M.

The equipments compatible with these functions are listed in matrix f ,)rm in
the enclosed charts.

deployment and restow from and to the payload bay can be satisfactorily done
by the PIDA with adequate clearance from a NAPA holding location. The PIDA
can be considered the baseline equipment for this task.

Pickup and transport from the PIDA is obviously within the capability of the
RMS. The RCM also has this capability regardless of the SOC docking quadrant
if the RCM boom and cab rotation are oriented to a minimum-reach distance
location.

Transport visibility with the RCM is somewhat better than with the RMS because
of the rotation capability of the RCM cab as opposed to the fixed window area
on the c.tbiter crew compartment and the RMS CCTV.

Three different exchange sequences were considered, using one transporter
(either RMS or RCM). The first two are identical, except for the order of
the activity. They involve a transport between the PIDA and NAPA, NAPA and
SOC and PIDA. The third involves only a transport between the PIDA and SOC
without requiring a NAPA. This can be done if the LM has an androgynous
docking adapter to mate the old and new modules. This could be in the form
of a new design, a set of PIDA petals, or an equivalent of the SOC interface.
If it were the PISA petals it could be the same ones used for payload bay
witndrawl and restow, in which case the LM mating would be side-by-side
rather than end-to-end.

The same three exchange sequences could be performed using two transporters
with probably some savings in the activity timelines.

A comparison was made of the interfaces required for the different methods.
Each of the methods requires the LM to incorporate a grapple fixture merely
for transportation by the RMS or RCM end effector (EE).

The holding method (using NAPA) would require an interface for the E', the
PIDA, the NAPA, and the SOC. The B.VA interface could be a duplicate of
either the PIDA or SOC to minimise the quantity to three. The PIDA duplicate
would probably be simpler. The two transporter methods (no RADA) would
require the same three interfaces.

4-1
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The stwdule-to-module mount ( side to side) could be performed with the same
three interfaces.

Those three, EE, PIDA and SOC would satisfy the requirement for any of the
•	 module exchange sequences.

S
	

CONCLUSION:

Tha RCM is preferable from a visibility stand point. The module/module
mating is preferable from the standpoint of minimising flight support

i
	

equipment. The RMS is preferable if reach were to became a problem.
{
	

The choice of metnods is between the following:

(1) Using only one transporter

Uses only RMS or RCM
- Requires NAPA

'	 (2) Using two transporters

Requires no NAPA
t	 - Ties up both RMS b RCM

(3) Using module mating

• Uses only RMS or RCM
• Requires no HAPA
- Requires active latches on module interface

to PIDA

On the premise that the NAPA wili be available as a part of the orbiter inven-
tory., the first choice (one transporter) should be considered baseline because
it would not require any modification to the PIDA interface and it would not
require both manipulators. Dependence on the RCM for the exchange operation
could interrupt other SOC operations being performed at this time.

The baseline exchange scenario recommended is:

New LM	 Old LM

( l) Deploy from P/L bay with PIDA
(2) Move to NAPA with RMS

(3) Move from SOC to PIDA with RMS
(4) Restov into P/L bay with FIDA

(S) Move to install on SOC with RMS

PER
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ENCLOSURE (5)

SOC/SUPPORT LOGISTICS CRADLE/INSTALLATION & CHECKOUT

The baseline SOC/orbiter orientation was assumed to be with the two habita-
tion modules directed forward over the orbiter crew. It was also assumed
that a single mounting interface would be used - for example, if the SLC
were mounted in the payload bay on a version of the FSS, then the FSS mount-
ing interface would be the same as the SOC mounting interface. Although two
grapple fixtures may not be excessive, it was assumed that only one would be
provided and in proximity to the SOC mounting interface. The three logistics
cradle locations shown on Charts 2 and 3 are also considered baseline. Deploy-
ment from the payload bay was considered. If the SLC were installed on a
rear-mounted FSS, the withdrawl of the SLC away from the FSS interface would
result in a near interference with the SOC structure (approximately W. In
addition, the RMS would only marginally reach to the grapple fixture next to
the mounting interface. The RCM could easily reach this grapple position
but the SOC structural interference problem would still be present.

If the SLC were installed on a forward-mounted FSS, there would be no signi-
ficant interference problem but the RMS still has restricted movement. The
RMS cannot articulate in the direction to undock the SLC from the FSS inter-
face and the RMS elbow comes dangerously close to the logistics module during
the deployment maneuver. Again, the RCM has sufficient articulation to make
this withdrawl with adequate reach and without interference.

If the SLC were deployed from the payload bay by th.2 PIDA prior to withdrawl,
the RMS still has restricted movements in detaching the SLC from the PIDA
interface, if the grapple fixture is at the aft end of the SLC, be:ause of
reach. With the grapple fixture at the forward end the RMS has sufficient
reach and articulation (three extra degrees of freedom) to make this pickup.

During SLC exchange, it was assumed that the exchange berthing location
would be between the PIDA and a NAPA. Here again, the RMS can make this
transfer but with the same LM interface while the RCM"M, can make the transfer

without this restriction.

CnNCTJiSTONS :

The RMS elbow interference problem is with the LM, mounted on the orbiter
port-side. If the baseline SOC mounting were rotated 180 1 the RMS and RCM
could basically perform the same functions. However, with the SOC as pre-
sently baselined, the installation and changeout of the SLC should be dedi-
cated to RCM activity.

The installation scenario, then, would be:

(1) Deploy with PIDA or front mounted FSS.

(2) Pickup and transport with RCM.

(3) Install with RCM.

5-1
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The exchange scenario would be:

(1) Deploy new module with PIDA or front mounted FSS.

(2) Detach old module from SOC, transport and berth to NAPA with the RCM.

(3) Pickup new module from PIDA or FSS, transport and install on SOC with RCM.

(4) Return and transfer old module from NAPA to PIDA or FSS with RCM.

(5) Restow old module to payload bay with PIDA or FSS.

The sequence of the exchange scenario could be reversed with no effect on time-
lines, total movements or freedom of motions:

(1) Deploy new module.
(2) New module from PIDA to NAPA.

(3) Old module from SOC to PIDA.
(4) New module from NAPA to SOC.

(5) Restow old module.

Since the PIDA is presently defined as a universal deploy/restow piece of
equipment and the FSS concept is defined as special-purpose equipment, it is
recommended that the installation/changeout functions be baselined around the

RCM and PIDA combination, with the NAPA as the exchange holding device.
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z	 ŵ 	 z

o^ V

0

OV

VI

to

M4

t^

E
M
N

i
y

V Q

Q ^ r
rQ r

5-12

DI'I


	GeneralDisclaimer.pdf
	0027A02.pdf
	0027A03.pdf
	0027A04.pdf
	0027A05.pdf
	0027A06.pdf
	0027A07.pdf
	0027A08.pdf
	0027A09.pdf
	0027A10.pdf
	0027A11.pdf
	0027A12.pdf
	0027A13.pdf
	0027A14.pdf
	0027B01.pdf
	0027B02.pdf
	0027B03.pdf
	0027B04.pdf
	0027B05.pdf
	0027B06.pdf
	0027B07.pdf
	0027B08.pdf
	0027B09.pdf
	0027B10.pdf
	0027B11.pdf
	0027B12.pdf
	0027B13.pdf
	0027B14.pdf
	0027C01.pdf
	0027C02.pdf
	0027C03.pdf
	0027C04.pdf
	0027C05.pdf
	0027C06.pdf
	0027C07.pdf
	0027C08.pdf
	0027C09.pdf
	0027C10.pdf
	0027C11.pdf
	0027C12.pdf
	0027C13.pdf
	0027C14.pdf
	0027D01.pdf
	0027D02.pdf
	0027D03.pdf
	0027D04.pdf
	0027D05.pdf
	0027D06.pdf
	0027D07.pdf
	0027D08.pdf
	0027D09.pdf
	0027D10.pdf
	0027D11.pdf
	0027D12.pdf
	0027D13.pdf
	0027D14.pdf
	0027E01.pdf
	0027E02.pdf
	0027E03.pdf
	0027E04.pdf
	0027E05.pdf
	0027E06.pdf
	0027E07.pdf
	0027E08.pdf
	0027E09.pdf
	0027E10.pdf
	0027E11.pdf
	0027E12.pdf

