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PRE-ACE

This document was prepared by the McDonnell Douglas Astronautics Company
for the NASA Johnson Space Center, Life Sciencee Directorate, under
Contract No. 9-14589, and presents the Integration Facility Survey
Results of the Life Science Payload (LSP) Planning Study.

The LSP Planning Study deveiops planning data that covers overall acquisi-
tion, staging, and integrati. # of elements, including program implementa-
tion, mission support and data disposition for Life Science Payloads.

Questions regarding the material presented in this report, or the overall
study activity, should be Qirected to:

e Mr, G. W. McCollum
Maii Code DE5S
NASA Johnson Space Center
Houston, Texas 77058
Telephone 713/483-5031

o -Mr. W. G. Velson .
Group AAJO, Mail Station 13-3 .
McDonnell Douglas Astronautics Company
5301 Bolsa Avenue
Huntington Beach, California 92647
Telephone 714/896-5267 .
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Section 1
INTRODUCTION

1.1 PURPOSE .

Ground hased tests and studies of Life Science Shuttle era payload operations
have indicated that plans to perform integration, checkout, test, and in-flight
monitoring of Life Science payloads at NASA-JSC are feasible, and that scientific
return will be cost effectively increased with this method of operation (see
References 1 through 5).

The integration facility survey effort described in this report was structured
to examine the facility resources needed to conduct Life Science Payload (LSF)
integration and checkout activities at NASA-JSC. It is intendea to provide
reference information useful to JSC personnel in making programmatic decisions,
to provide a guide for the preparation of detailed facility modification plans,
and to identify rough order of magnitude facility and equipment costs necessary
to implement the planned Life Science Program.

Additional Documents were produced which summarize and supplement this facility
survey report. The documents are listed below:

DOCUMENT
NUMBER TITLE AND CONTENT

MDC G6579 Integration Facility Survey Executive Summary - Contains
a brief overview of the major survey results inciuding
LSP Integration Facility and support equipment require-
ments, description of applicable JSC facilities, modifi-
cation/equipment costs and LS facility implementation
recommendations.

MDC G6578 ' Integration Facility Survey Data Sheets - Provides the
detailed data on the facility physical and utilities
characteristics including information concerning the
LS applicable hardware/equipment controlled by the JSC
Life Sciences Directorate.

1-1 ‘
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1.2 OBJECTIVES
The primary objectives of the effort repurted in this document are:

a) to define top level LSP Integration Facility Resource requirements
for Life Science Shuttle Payloads,

b) to identify the resources currently available,

c) to compare the identified requirements with those already available,
and

d) to specify methods to aciiieve any required new capabilities.

1.3 SCOPE .
The Lite Science Payload Integration Facility survey outlines accommodations
needed in the development, test, integration, checkout and flight support

of Life Sciences Carry-on labs, Spacelab Minilabs, and Spacelab Dedicated
laboratories. Primary emphasis was placed on those integration and flight
support activities to be conducted in NASA-JSC.Building 36. However, the
capabilities of additional JSC facilities identified as able to provide
support to the Building 36 Life Science Payload activities were also examined
and documented. Facilities in this group included Building 8 for medical
support and Building 37 for general laboratory support.

1.4 GUIDELINES AND ASSUMPTIUNS
The major guidelines and assumptions used in the integration facility survey
are presented in the following paragraphs.

1.4.1 Dunning Flight Model

The integration facility requirements are based on.the 30 November 1975
Dunning Life Science traffic model shown in Figure 1-1. It is assumed that
two Carry-on labs, two Minilabs and two Dedicated labs will continue to be
launched per year in the period 1985 through 1991. A parametric evaluation
on the effect of a reduction in this traffic level on facility requirements
was not performed, .

1-2
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CALENDAR YEAR

1980 198) 1982 1983 1984

MINILAB
CARRY-ON LABS
DEDICATED LABS
7 DAYS
30 DAYS

A AA A N
A AA A JAN
A

> DD

VAN
A AL |AAD

* 1985 through 1991 same as 1984

FIGURE 1-1:

LIFE SCIENCE PAYLOADS TRAFFIC MODEL (REFERENCE 7. BESS
FLIGHTS NOT SHOWN)

1.4.2 Subfacility Operations

Space will be required at the Integration Facility, or w1th1n close proximity,
to perform the following subfacility operations.

a) shipping and receiving

b) specimen examination, test, and holding

c) equipment storage

d) experiment test and checkout

e) experiment development

f) component integration

g) flight checkout test

h) data management

i) science data monitoring

j) facility maintenance

k) general purpose scientific laboratory testing

1) office and conference room space

A simplified compésite of Integration Facility activities is indicated in

Figure 1-2,

1.4.3 Integration Activities

The Integration Facility must be capable of integrating individual experiments
or filled racks provided from other sites (e.g., NASA-JSC) into flight ready
packages up to complete rack/floor sets. All individually received experiménts
and componehts of dedicated and shared Life Science Payloads will be integrated
with other necassary experiment support elements: and given integrated tests and

1-3
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mission checkouts at the Integration Facility. The components will be shipped
to the launch site for final integration and checkout with other Space Shuttle
elements.

It is assumed that BESS payloads will not be processed by the JSC LSP
Integration Facility.

It is assumed that Spacelab experiment interfaces connected ‘for simulations
will remain connected, whenever practical, through flight. Since interface
plumbing and wiring between components in different racks will normally be
routed under the Spacelab floor, it is desirable operationally to integrate
Dedicated Lab floor segments'along with experiments, racks, and other equip-
ment at the LSP Integration Facility. This method of operation was assumed
for this survey, although final selection of this procedure is dependent on
floor segment cost and.availability data that' is not yet available.

1.4.4 Experiment Modifications

The majority of experiments received by the Integ-ation Faci]1ty will be
ready to fly or will require only minor modifications to bring them to
flight ready status. More extensive fabrication efforts will not be per-
formed at the Integration Facility, but will be performed at Contractor or
JSC Technical Services Division facilities.

1.4.5 Integration and Transport Dollies

Integration of Spacelab racks and floors will occur on GSE dollies which
will serve as in-building transporters. The dollies (similar to those used
for SMS II) will also allow positioring of the integrated rack/floor sets
for installation irto the checkout structure. Rack and floor sets returned
from the landing site will be placed on the GSE dollies for post flight
checks and disassembly.

1.4.6 Shipping/Receiving Methods

The Integration Facility must accommodate shipping/receiving of assembled
rack/floor sets as well as individual equipment items. Large items received
or shipped from the facility will be unloaded or loaded on over-the-road
transporters inside the building high bay area. Other items will be unloaded
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or loaded at an outside covared dock area. Provisions for removing gross
external contamination from incoming shipments and transporters outside the
building will be provided. '

1.4.7 Orbitcr and Spacelab Mock-Up Fidelity

The Tevel of fidelity with which the Spacelab interfaces are simulated by
the Spacelab Mock-Ups used for checkout/test in the Integration Facility will
be high.

Actual Spacelab subsystem functions, however, will be performed for the_most
part by lower cost non-flight hardware. Extensive Spacelab subsystem hardware
and subsystem GSE will not bhe required.

An Orbiier aft flight deck and mid deck mockup will also be revuired. The
Orbiter mid deck area will be equipped with habitability accommodations to
enable participating crewnembers to remain in the mockup for the duration of
the nreflight checkout.

1.4.8 Contamination/Outgassing

Contamination and outgassing measurements will be conducted on individua}
experiments in an off-line vacuum chamber. Fully integrated racks or rack/
floors sets will not be subjected to outgassing measurements.

1.4,9 Utility ‘'sage Profiles
The capability to monitor thermal, electrical, and other utility usage
profiles will be required during integrated tests and checkout acitivities.

1.4.10 Cleanliness Levels in Integration Areas
The Integration Facility will be operated such that flight components under-
going final integration, tests and checkout:

a) have surface cleanliness maintained at feveT 300A according to
MIL-STD-1246A (Reterence 7)

b) are exposed to an environment with an airborne particle content meeting
class 1?0,000 requirements as specified in FED-STD-209R {References
7 and 8

¢) are exposed to a controlled ambient temperature of 18 to 26°C (65 to 78°F
~ (Reference 7) '

d) are exposed to a controlled relative humidity hetween 30 and 50 percent
(Reference 7).
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1.4.17 Additional Cleanliness Provisions

Clean rooms having ar airborne contaminant level of less than class 100K
Individual components
requiring a more contaminant-free environment for assembly or checkout will
be processed in the facility at a laminar flow bench capable of providing
class 10K conditions, or at outside facilities.

will not he necossary in the Intearation Facility.

1.5 APPROACH

Based on the major guidelines and assumptions described in the preceeding
text, the Integration Facility survey was carried out in a nine step process.
Those nine tasks are shown in the flow diagram of Figurc 1-3.

Task 1, definition of the operations and functions which are required to be
carried out in the Intcgration Facility, and Task 4, the survey of existing
JSC facilities, vieve initiated concurrently. On completion of Task 1, a
determination of the requirements which would drive the LSP facility design
was made (Task 2). Task 1 and 2 results were then used in Task 3 to idenu
facility requirements of the Integration Facility.

TASK 1 TASK 3
DEFINE r
OPERATIONS AND DETERMINE
FUNCTIONS OF LSP FACILITY TASK §
LSP INTEGRATION REQUIREMENTS COMPARE
FACILITY REQUIRCMENTS
VERSUS
TASK 2 SK
TASK 4 EXISTING
" DETERMINE SURVEY CAPABILITY
DRIVING LSP EXISTING JSC
REQUIREMENTS FACILITIES
TASK 7 TASK 6
DETERMINE IF IDENTIEY
P/l REQUIREMENTS |t DEFICIENCIES
CAN BE REDUCED
TASK 8 TASK ©
DEVELOP
PREPARE
IMPLEMENTATION > ;
U :
RLCOMMENDATIONS DOCUMENTATION

FIGURE 1-3 INTEGRATION FACILITY SURVEY- TASK FLOW DIAGRAM
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The JSC facilities surveyed in Task 4 included Building 36, which will

be the center of the LSP integration efforts for the Shuttle time perieod,
and two additional faciiities which have unique existing capabilities far
Lthe support of planned Building 36 operations. The facilities surveyed
in additicn to Building 36 were Building & (medical support capability),
and Building 37 (gencral Life Science laboratories).

The LSP facility requirements determined in Task 3 were compared with the
existing JSC accommodations identified in Task 4. This activity consisted

of Task 5. Deficiencies in the existing capabilities were determined n

Task 6, and methods to reduce the identified deficiencies in a cost effective
manner were examined in Task 7.

Implementation recommendations for the remaining firmly needed facility
changes were developed in Task 8, and the Integration Facility documentation
was compiled, published and distributed in Task 9.

1.6 SUMMARY

The initial efforts of the LSP Integration Facility survey were conducted

to determine the top level operations to be performed in the J5C Life Science
Payload processing area. As a result, twelve major subfacilities were identi-
fied in which operations required of the Integration Facility would be accom-
plished. The major subfacilities were composed of 30 lower level areas in
which payload related activities were carried out. '

An asséssment of the major facility characteristic requirements of each of
the 30 processing areas was made, based on the assumptions described in
Section 1.4. Facility requirements of each area were then identified, based
on assumed processing loads derived with the aid of information contained in
Reference 2 and 3. Summation of the individual processing area requirements
indicated that an overall area of slightly over 2,044 M2 (22,000 ft2) was re-
.quired to support laboratory activities of the Integration Facility 86M?* (925
ft2) were needed for special requirements/items holding, and 418M2 (4,500 ft2)



were required for outside dock and storage activities. It was projected

that additional activities of the Integration Facility would require slightly
over 2,500M4% (27,000 ft?), of which about 697M? (7,500 fi®) were required

to be envirermientally controlled to the class 100K level. A total of

5080142 (54,650 ft? ) was estimated to be required for all Integration Facility
activities.

In addition to facility space requircments, the support equipment require-
nents were identified in the same survey phase. GSE items necessary to
process flight experiments and Spacelab flight hardware were identiried.

GSE items presently on NASA/ESA GSE listings were evaluated for applicability
to the Integration Facility operations and 25 items whoseé capabilities matched
those necessary for LSP activities were selected. An additional list ,

of 39 GSE items was also prepared to provide flight hardware support which

the NASA/ESA items could not cost effectively periorm. Other support
equipment required far Integration Facility operations was also defined on

an area-by-area basis.

A survey was conducted to document the capability of existing JSC€ facilities
and equipment having possible applicability to LSP processing. This effort
defined the presently available nucleus about which LSP operations may be
most economically implemented. The survey documented the arrangement,

floor space, door sizes, utility services, and existing support equipment
available. Results were condensed and are presented in tabular form.

Building 36 was considered the most favorable location for the majority

of LSP processing operations and the survey emphasis was placed on it.
towever two other buildings at JSC were identified as havinag unique
capabilities and these were also surveyed. These additional sites included:

a) Building 8, found to have medical examination capabilities which
should be useful in collecting baseline data from crewnembers and
other test subjects '

1-9
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b) Building 37, presently being reconfigured to provide a common site
for most Life Sciences scientific laboratories. This capability will
be required to support tests and analyses required by experiments
during integration/test activities as well as during pre and post
flight activities.

R summary of the usable space in the facilities surveyed is indicated in
Table 1-1.

A comparison of the facility survey results with the subfacility requirements
verified that the most logical location for equipment receiving and shipping,
test, integration, checkout, test monitoring and in-flight science support

. was the Building 36 south wing area. Previous SMS II activities conducted

in a portion of this area had demonstrated that operations similar te those-
projected for Life Science flight payloads were well suited to this location.

Several floor plans for Bdilding 36 LSP processing operations were prepared
and evaluated based on the information obtained from the survey of the

. existing facility and on informa’ ‘on from the subfacility requirements assess-

ment. The recommended layout resulting from the confiquration evaluation
requires only modest changes to the existing facility to accommodate the full
projected LSP processing load.

The changes are summarized in Table 1-2. The recommended layout utilizes
the existind class 100 clean room area as a class 100K integration and test
activity area. An addition to the clean room is used to house a portion of
the mockups and mockup support equipment. If it should be desired at some
future time to return the clean room area to class 100 operation, extensive
major rework would not be required.

1-10



TABLE 1-1
FACILITY AREA SUMMARY

LOCATION

AREA
m2 - (ft 2)

BUILDING 36

NORTH WING - OFFICE AREA

SOUTH WING ~ FIRST FLOOR USABLE AREA

SECOMD FLOOR USABLE AREA

THIRD FLOOR OFFICE AREA

BUILDING 8 _
FIRST -FLOOR MEDICAL DISPEHNSARY AREA

[BUILLING 37

FIRST FLOOR - LABORATORIES AREA
- OFFICE AREA

SECOND FLOOR - ARCHIVAL AREA

THIRD FLOOR - LABORATORY AREA

540 (5,800)
1,860 (20,000)
810 (8,700)
490 (5,300)

3,700 (39,800)

670 (7,200)

2,000 (21,500)

" 1,630 (17,500)

300 (3,200)
130 (1,400)

4,060 (43,600)




TABLE 1-2

SUMMARY OF RECOMMENDED FACILITY MODIFICATIONS

MODIFICATION
( To Building 36)

. Number of
Places Req'd

Enlarge interior doors to allow passage
of racks in upright position,

Refurbish existing clean room and modify
controls/equipment as required for class
100K operation,

Add small equipment/personnel airlock and
modify room 1010 to allow class 100K
cleanliness level to be attached, Connect

to existing clcan room air handling system.

Add class 100K clean room enclosure for
Orbiter/Spacelab mock-ups. Connect to
existing clean room air handling equipment,
Install truck docking pit. '

Install/move monorail crane

ORIGINAL PAGE 13
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An cnalysis of network flow charts determined that the Integration Facility
should be capable of performing initial receiving and payload processing
operations as early as late 1978. From this poiht a near linear increase
in payload processing capability is required until full facility capability
is reached by mid 1981.

The rough order of magnitude costs for alternations and additions to the
structure, interior partitions, doorways, and dock areas of Building 36
were estimated at $135,000. Rough order of magnitude costs for GSE and
support equipment were estimated to be:

NASA/ESA GSE $0.77 million
other GSE $0.94 million
other support equipment $0.33 million

$2.04 million

These values do not include mockup structures or subsystems, computerized
test monitoring equipment, specialized items of specimen holding facilities/
equipment, or design and development costs. GSE and support equipment
installation costs are not included.
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Section 2
LSP INTEGRATION FACILITY OPERATIONS AND FUNCTIONS

2.1 FACILITY FUNCTIONS

The LSP Integration Facility at NASA/JSC will consist of building accommoda-
tions, equipment, and personnel necessary to receive, integrate, test, per-
ferm flight checkouts, provide in-flight scientific support and ship payload
items to the launch site. The JSC Integration Facility is one element of the
totai LSP program, and is responsible for Life Science Carry-on Lab, Minilab,
and Dedicated Lab payloads. Additional LSP facilities will he required at
other locations; for example the launch/landing site and the BESS integration
site.

Table 2-1 indicates the current consensus for locations at which Life Science
payloads will be integrated. After the initial verification test flights
involving Spacelab (which may be integrated at NASA-MSFC) all Level II and I
integration occurs at thé launch site. (Level. III and Level II integration
activities do not apply to Carry-on Labs).

Dedicaied Labs will be integrated to Level III, tested, aﬁd flight checkouts
performed at the JSC Integration Facility. Some final Level III interface
verifications will be required on arrival of the Dedicated Labs at the
Jaunch site to ensure compatibility with other elements of the Shuttle

~ Program.

Level III integration of Minilabs will be conducted ét the launch site, as
this payload type must be combined with partial payloads of other disciplines
prior to loading into the Spacelab module., However, integration of all
Minilab components making up the Life Science portion of the shared payload
will take place at the JSC Integration Facility, and checkout/tests involving
Life Sciences Experimentation will be carried out.

For Carry-on, Mini, and Dedicated Labs, Level IV integration activities may be
conducted at PI, contractor, non-NASA, or other NASA locations. Most commonly,
assembled experiments will be shipped to the JSC Integration Facility for
assembly into a Spacelab rack with other experiments. " In the event all
experiments to be placed into a rack originate at the same location,




TABLE 2-1
LOCATIONS FOR LEVELS OF LIFE SCIENCE PAYLOAD INTEGRATION

" Integration Lesol

Payload Level I Level iI Level III Level IV
Carry-0On L/ - - P,B,R
Mini L/S L/S L/S P,B,R
Dedicated - 7 Day L/S L/S P P,B,R
Dedicated - 30 Day L/S L/S P1 P,B,R

BESS L/S L/S B 1 B

/S - Launch site

P - JSC LSP Integration Facility

-~ = No integration at this level

B - ARC or contractor integration site

R - Other NASA location, PI location, contractor location, other non-NASA
location .

1 - Level III interface verifications at launch site required

Where:
Level 1

Cargo {Spacelab) to Orbiter

Level II - Payload to Spacelab
Level III - Experiments (racks) to payload
Level IV ~ Components to experiments (to racks)’

(See Reference 9 for detailed definition of integration levels).
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‘the empty rack'may be shipped to that location, to be retirned to the

Integration Facility with all experiments in place and chacked out.

2.2 OPERATIONS PERFORMED TN THE INTEGRATION FACILITY

The informstion contained in LSP Planning Study rcport Volumes II and IlI
(Referencas 2 and 3) was utilized to prepare a top level list of operations
necessary at the JSC Life Science Integration Facility. Each operation

was then examined to datermine facility requirements which resulted from

the conduct of the operation. Finally the applicability of these require-
ments to the processing of equipment items, Spacelab components, specimens,
and GSE was assessed. The result of this effort is indicated in Table 2-2,

The facility requirements identified in Table 2-2 were next grouped into
related sets, thus defining subfacility areas in which similar operations
were conducted. These areas are listed in Table 2-3, with an indication
to the right of each area of the applicable equipment and specimen types
which will be processed in the subfacility. The equipment and specimen
indications are coded to denote the extent and frequency with which they
will be processed in each area.

“Major subfacilities are indicated in parentheses in the first column of

Table 2-3, The indicated major subfacilities include all lower level sub-
facilities which are Tisted immediately preceeding the parenthesized major
subfacilities.

The following example will be useful in clarifying the methodology used

to determine the subfacility groupings. The need to perform Level IV
integration was identified in the preparation of Table 2-2 (reference the
entry in the table indicated by the asterisk) as an operation which will be
carried out at the Integration Facility. It was next determined that this
operation would require a clean room integration area and a tube and wiring
harness fabrication area. Equipment items (e.g., experiments .and CORE items),
rack and floor elements, and integrated racks were identified as items which
would routinely be processed during the Level IV integration operation.

Some flight and facility support GSE items were also identified as elements

2-3



TABLE 2-2:

TOP LEVEL (QUALITATIVE) FACILITY REQUIREMENTS

Operation

_ aequiremeats

Remove from transport ead
place on transport.’

Unpack and inspect,

Acccptarice ‘Sest,

Prepare for storsge or
shipmernt,

tore or hold.

arnd regpairs,

Perform miner modifications

Unloeding equimment
Dock area

don-clean room receiving
Cpecimen inspection area
Clean room conditions

tgassing test
capcbility
Flommability test
capability

" Performance test
* eapability™

Packing area ~ non-eleasn
roon

. Packing area -.clean room
Equipnent cleaning avea

Closely controlled
sterege environment -
Normel rocm tempersture-
storage environment
Nen-controlled environe
ment (out of doora)

) General shop area

Clesn room shop area

W oW W o oy o =
o W Wy

(r)

W

(R)

|

(r)

(R)
(r)

(

!

R)
R)

(R)

(R)
(r)

J(R)

{r)
(r)

R
(R}

(1)
(1)

(R)

(R}
{R)

(r)

(B).

(1)

(r)

(r)
(r)

=)
(R)

R
()

R = Routine

I - Only diring initial buildup

( ) - Applicable to some items

* Clean roon capability



TABLE 2-2: TOP LEVEL (QUALITA; IVE) FACILITY REQUIREMENTS (continued)

W
e "Cperation v Pequirements
o
Test2 to verify modiftications, 1. Performance test
repairs and refurbichment, capebility®* . )
Z¢ Ferformance tert () () | (R)
cepability, ron-slean .
Toon cepabllity
Remove from store, move and : 1. Xoving equirment R R R R R IR R j(R)|(R)
prepare for use. 2. ZIguipment conteiners R]IR R} R (6:3)
3. Specimen holdirng aress RIER
¥ Iperforn level Iv 4ntegration. 1. Clean room integration RjRrR|R (R) {(R)
n ’ - ' area :
& 2. Tudo and wiring herness R
‘ "fatricetion area
Level IV inte- . ace verificalivn. | Clean room test erea » R (R) | (R)
Perform level III {ntegratica. | 1. Clean room integration Rizr!lnr (R) | (R) | (R)
. ares
2. Tude and wiring harness ‘R
fadbrication arsa : .
Perforz level IIT 4aterface Clezn room test arca o] R ()] (23| (=)
verilication testing, : ’
Perform paylead shakedown 1. ‘Clean rocm test arsa 1 = - J{RY 1 (R) } (R}
test and calibration .{ 2+ Data mansgement .
cepability
R ~ Routine () - Applicable to some items * Clean room capability

I - Gnly de~ing fnitfal buildup
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TABLE 2-2: TOP LEVEL'(QUALITATIVE) FACILITY REQUIREMENTS (continued)

Operations

Requirements

Integrate payload into mockub Checkout test area R (R) | (P)
Payload to mockup interface. 1. Checkout test area R (RY |(R) { (R)
verification. 2. Data management system R
Perform shakedown tests and 1. Checkout test area R (RY {(R) | (R)
calibration. 2. Data management system R
3. Flight support areas R
Perform checkout test 1. Checkout test area R (RMRY IR {(R) | (R)
2. Data management system R | (R)I(R
3. Flight support areas R | (R)}(R
Post-operations testing. 1. Checkout test arca R (R) [(R) | (R)
2, Data management system R
3, Flight support areas R R
Remove payioad from mockup Checkout test area R (R) |R) | (R)
Perform required payload mods, 1. General machine shop (R)
refurbishment calibrations 2. Clean room shop area (R) | (R) {R)
and testing 3. Equipment cleaning area (R)
4. Performance test (R) I (R) (R)
capability*
Provide flight support. 1. Payload operations R RIR {(R) J(R)
control capability
2, Data management R
capability
() - Applicable to some items * Clean room capability

R = Routiné
I

- Only during 1nitial buildup



SISV R

-2

Operaticn

Requirements

?cst-z:issicn‘testing. l. Clean roocm test area
2. Data managemeat
cepability . i
3. Perforzmence test erea® (R) ;
L, - Performance test area - |(R) (r) |(R) |(R) ,(R) {R)
Post-nission specinzen Speeimen exaxinetion/analysis 3 4R I
exexnination/enalysis. area -
Payload dismantlezent, 1. Clean room work area (R) {(R) I(R) | (R) (R) {(R) {(R)
2. Generel shop area (R JRY-I@R) {(R) | (R) {(R) | (R)
Refurbishzent and condition 1. General stop area R (R} }(R) | (R)
verificatiozn, 2. ZEquipmer: cleaning arca R
-} 3. Performance test
capability® . “I'R R
Post-mission- data analysis Data management capebility {r) (R) {(R) |
Euiliup, melizntain end modify 1.’ Fecility eguipnent
facility. storage crea
2, General purncse faecllity
medifZzaticn area
Concept verification testing. 1. Ceneral purpose (R) (r) |(R)
. leboratories .
2. Date rmanagement {r)
© ecapability
R - Routine { ) - Applicable to some items * Clean room capability

I - OCnly during initial buildup
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TABLE 2-2 TOP LEVEL (QUALITATIVE) FACILITY RZG

UIREM

e
Tit

TS (continued)

Creration

Pecuirensnts

Zrzerizent development end.

test,

Gernersl purnoze
lewreicries

cate Zemegezent capebility|/P
rerfcrmernce tezt
cazeoilivy

Generzl zurnose stop

— b

oVt e

o———

s
- Psutire

2
I - Crly <uring initial buildup

() - Applicadle 4o some items

* Ciean room canasils

&
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Subfacility
Fequirements Operations
[Subfacility)
1.1} Dock area Rermove from transport & place
cn transport
1.2 | Hen-clean toom receiving Unpack and inspect
1.3 | Packing arez - clean room* Prepare for storace or ship-
rent
1.6 Clezr rocm receiving* urpick and inspect
1.5 Packing arez - noa-clean room Prepare for storage or shisment (R} {(?) (R;
1.6 | Couipment cieaning area* Prepare for stcrage, shiprent R R b (R} I(R} I (R
(1.C3 (5ripping and Receiving) or use
2.11 Sczcial drugs stowege
2.2 1 Spacimen inspection, examination Unpack and inspect R R
end test
2.3 | Ciczeiy centrolled snecimen and Store and hold specimens ()} {(R)
unique provisions storage
recuirencnt?
2.4 | hormzl room envirorment specimen | Store and hold specimens (R} 1 {(R) i
storaze ervirorrent
12.0} {Spzzial Requirements Stowage i
Arca) | |
3.1 | licrmal recom temperature equipment| Store and hold equipment R R R R (R) 1(R) | (R)
siorage envirerment [has sub-
parts A thru F]
.2’ son-controlled equipment storage | Store and hold equipment (R) {(R) | (R)
| envircomznt [out of doors]
5 [Enuinmant Storage)
.1 [ Performance test capability* keceptence test R
+.2 | Cutgassing test capability* Acceptance test R S
.2 | Fiammzbility test capability Acceptence test R
(4.0 (Experiment test/checkout lab)
2 - Routine { ) - Applicable <0 some items * Clean rocm capability '

I - Caly during initial buildup
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TABLE 2:3:

DEFINITION OF SUBFACILITY REQUIREMENTS/OPERATIONS (Continued)

g
i Subfacility
LS Pequirements Cperations
Z?é? (Subfacility)
5
3
5.1} General shop area

5.2

5.3
(5.0)
6.1
6.2
6.3

5.4
(5.0)

Electrical shop

Tube Fabrication

(Experiment nge]opment Lab)
Clean room integration area*
Wiring harness fabrication

area”
Clean rocm test area*

Clean récm work area*
(Clean rcom integration area)

Perform minor medifications
% repairs .

Experiment development

Fayload dismantiement (R)

Perform minor modifications

% repair

Feturbishment

Experirent development
Pertorm level IV integration
Perforn level 111 intoegration

Perform level IV integration
Perferm level III integraticn
rerfars jevel IV integration -
Perform Jevel III integration
Ferform level IV interface
verification

Perform level IIl interface
verification

Perfcrm paylicad shakedown test
and calibration

Paylcad dismantlement (R)

o Rev )

00X

(R)

()

R
R

AR U0 D

e

(R) ()

(R RYHR)
R (R} | LR} {(R)
(2} { (R)
R (R) ] 2} |(R)
72) | (=) HR)
R {R; | {R) }(R)
{r) 1 (r)
(R) | (R) {(R}
(3} | {R) (R)

R = Routine

I - Only curing initial buildup

() - Applicable to some items

* Clean rocm capability
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TABLE-2-3:  DEFINITION OF SUBFACILITY REQUIREMENTS/OPERATICNS (Continued)

[C
¢ Subfacility
(o & Requirements  Operations -
[ %, (Subfacility)
S
A
7.1} Checkout test area* Install payload in mockup R (R){(R)
Payload to mockup interface R (R)} (R} (R)
verification -
Perform shakedown tests & R (R (R} (R}
calibration . ‘
Perform checkout test R (2; 1 (R) (R} .
Post operations testing R (RY| (R) éR)
‘ . Remove payluad from simulator R (R){] (R)I(R)
{7.0} (Orbiter/Spacelad Mockup:
8.1| Data management capability Perform payload shakedown test
. & ca2litration
Payload to mockup interfzce
verification

R

R
Perform checkout test ‘ R
Pest operations testing R
Provide flight support - ] R
Post mission testing R
Experiment development & tess (R)

(8.0} (Data Lab)

R - Routine

() - Applicable to some items - *Clean room capabiiity
I = Only curing initia) buildup ‘
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-

(&
= Subfacility _
L8 & Requirements Cpe-ations
> & (Subfacility)
'
bJ
\
§.1 ) Test control area Perform shakedown test & R
calibration (payload inte=-
grated into mockur) *
Perform checkout tost R 1(R) {(R)
Post woperations testing R TER)Y 1 (R)
9.2 | Science monitoring area Preform shakedown test & R
Caiibration (Payioad inte=-
grated into rockup)
Perform checkout test R {(R) {(R)
Post operations testing R |(R) |{R)
Provide flight support R {(R) {{R)
19.0)] (Test Control/Flight Support ©
Argas) ,
10.1 | Facility equipment storage area | Store spare, expendable and
out of service facility equip-
: . ment ,
10.2 | Genaral purpose facility Buildup, maintain and modify
modification area facility
(§0.0)] (Facility maintenance area)
1.1 | General purpose laboratories - Concept verification testing |(R) (R} {(R)
Experiment development & test [{R) (R) {{r)
11.2 | Isotope management lab tore isotopes & required {R)
. associated monitoring/handling
equipment
(11.0)f (General purpose’ scientific labs)

R =~ Routine
I - Only during initial buiidup

() - Applicable to some items

* Clean room capability
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TABLE 2-3:  DEFINITION OF SUBFACILITY REQUIREMENTS/OPERATIGNS (Continued?

§
< Subfacility
(& Requirements Operations

& (Subfacility)

’\“ “Q
(o~
A

12,71 Conference rooms Concuct conferences and

12.2

12.0

Office areas

% (0ffice and Meeting Room Space)

meetings to coerdinate
integration activities
Provide NASA, ccntractor,
and PI personnel with office
cpace '

R = Routine

I - Only during initia) buildun

() - Applicabie to some items

* Clean room capability




which would be processed. The applicability and frequency with which
these items are involved in Level IV integration are indicated in the
right hand portion of the Table. Inspection of Table 2-3 (see asterisk
entry) shows that the LeQe] 1V integration activities may be effectively
erouped with the Level III integration activities for performance in the
subfacility labeled “Clean Room Integration Area". The hardware items
and specimen lypes involved in the processing flow of this subfacility
a.c also indicated in Table 2-3.

Paragraphs 2.2.1 through 2.2.12 contain capsule des:zriptions of the opera-
tions to be carried out within the subfacilities identified.

2.2.1 Shipping and Receiving

This subfacility is the arrival and departure point for all clements

involved in the Integration Facility activities. The subfacility contains
equipmant needed to clean surface dirt from incoming shipments and trans-
porters, packing and crating materials and equipment, temporary storage areas,
and items needed to record, tag, identify, and coordinate incoming and out-
going shipments. Supplies and equipment needed to package cleaned components
are also assigned to this subfacility, and are located in the clean room area.

Shipment operations of the facility will be ‘coordinated with the JSC Logistics
Division. ‘

2.2,2 Special Reauirements/Items Stowage

A subfaci]it& will be required to store and process items such as drugs,
test specimens and other unique supporting articles at the JSC LS develop-
ment facility. Areas for sample/specimen ipspection, examination and
testing to support shared payload checkout operaticns are included.
Specimens and controls for experiments being processed at JSC will be
housed in the Special Requirements Stowage Subfacility. It is anticipated
that some capability to monitor and record implanted sensor outputs and
specimen condition will be required at this subfacility.

2-14 .



2.2.3 Equipment Storage

Both controlled and non-controlled storage areas will be provided by this
subfacility for ground and flight items. Environmentally controlled areas
will be allocated inside the Integration Facility for CORE ijtems, experiments
CSE, test cquipment, and docuncntation. An ouiside Tonced storage area

will be necded for workstands and similar bulky equipment which can tolerate
an uncontrolled outdoor environment.

2.2.4 Experiment Test/Checkout Lab

This lab is divided into three major parts: a) a performance test area where
acceptance and checkoul of experiments occurs, b) an area for conducting
outgassing tests of experiments and cquipment items, and ¢) a flammability
test area where tests of materials will be conducted to verify their suit-
ability for use in the Shuttle or Spacelab environment.

2,2.5 Experiment Development Lab

The Exporinent Development Lab will be used to fabricate and modify com-
ponents of experimonts, Its primary function will be to perform minor
modifications to correct deficiencies identified in experiment tests and
simulations, and to troubleshoot and repair failed equipment, The lab will
also be used to refurbish retuvined flight equipment and occasionally to
fabricate components of experimants bring developed. The lab will consist
of a general mechanical shop area and a general electrical shop area.

2.2.6 Clean Room Integration Area

This area will be used to perform Level IV and Level III integration, and
perform shakedown tests and calibrations of payloads. The subfacility will
include a wiring harness fabrication area, a clean room test area for interface
verifications and checkout testing, a clean room work area in which payloads
may be dismantled on return from the landing site, as well as the clean

room area necessary for inlegration activities.
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2.2.7 Orbiter/Spacelab !ockup

In this subfacility the Life Science payloads will be installed into the
Spacelab or Orbiter mockups for interface verification, shakedown tests,
experiment calibrations, and checkout tests. On completion of the checkout
tests additional testing may be perforimed in the mockup if required to
correct abnormalities identified. The payloads will then be removed from
the mockup for shipment preparation activities.

2.2.8 Data Lab

This subfacility will include data management capability necded to support
checkout and calibration tests, interface verification, payload checkout

operations, post checkout testing, and experiment development testing. The
Data Lab will also provide data handling capability to support Life Science
payloads in flight, and to support post f]ighi tests. The Data Lab will

interface with the checkeui test area, experiment integration areca, Science
Monitoring arcas, Test Control Area, the Science Payload Operations Control

Center, Mission Control Center, and possibly with remoté science data monitoring

terminals,

2.2,9 Test Control/Flight Support Area

Arcas allocated for the control of Integratioﬁ Facility tests and checkout
operaticns, and areas allocated for science data monitoring will be provided
by this subfacility. The Science Monitoring Areas will be used for bLoth
Integration Facility test monitoring by visiting PI's and other personnel,
as well as for in-flight support of Life Science Payloads. |

2.2.10 Facility Maintenance Area

he Facility Maintenance Area subfacility will provide storage space for
facility equipment used to maintain, buildup, and modify the Integration
Facility. It will also contain a general purposc facility modification area

~in which minor maintenance activities may be carried out. Examples of

activities which this subfacility might support include packing'replacement
in small pumps, pipe threading, checkout of thermostatic controls for flow
loops, and storage of spares for worn out items in critical components needed
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to support Integration Facility operations. Major facility item rework
and extensive repair efforts would be supported by the JSC facility main-
tenance capability presently housed in Building 329.

2.2.11 General Purpose Scientific Labs

Many experiments proposed for the Life Science Payloads program will require
standard physical, chemical, microbial, biomedical and other analyses,

These analyses in large part may be conducted by lahoratories at JSC which
are controlled and staffed by Life Science Directorate pcrsonnel. The
existing JSC Life Science laboratory capability will be utilized by the
Integration Facility. Progranmatic decisions will be required on an experi-
ment-by-experinent basis to accoumodate analyses which existing capability

is unable to provide, however it is projected that most analyses of this type
will be performed at the PI's home lab.

2.2.12 0ffice and Meeting Room Space

This subfacility will provide office space for visiting Pi's interfacing with
the Life Science program while at JSC. Office space will also be ncaded for
contractor personnel, and conference rooms will be required to accommodate _
payload activity discussions. Most effective use of personnel may be obtained
if these areas are in close proximity to the integration, checkout test and
scijence monitqring areas,

2-17



2.3 FACILITY CHARACTERISTICS

On completion of the task to group activities into subfacility areas, a
review was conducted to identify characteristics to which priority should
be given in formulating the subfacility requirements. The characteristics
sought wore’primarily those which would drive the overall facility desian,
as the scope of the current effort did not allow all requirements for each
subfacility to be specified.

As a result of this review it was determined that major facility requirements
could be cateqgorized into Tour primary classifications: physical, environmental,
utilities, and support equipment. The items considered under each of these
headings are shown in the following lists:

a) Physical Characteristics

floor area

floor shape »

ceiling height or clear height in area

door size and type

access requirement to adjacent areas

type construction (if spec1a])

other requirenents for non-standard physical accommodations
(e.g., raised flooring for cabling)

b) Environmental

temperature limits and controllability

relative humidity range and controliability

cleaniness level

number air changes required per hour

cooling or heating load (if abnormal)

acoustic

other requirements for non-standard environmental accommodations
(e.g., relative humidity rate of change specification)

c) Utitities
Electrical power (voltage, wattage, frcquency, phase)
data cables
cominunications

thermal control fTluids ORy
sewer GWMAL PAGE

vacuum : POOR
plant air 4“7?

process gases and ]1qu1ds

acid waste disposal system

-other requirements for non-standard utility accommodations (e.g.,
special C0» lines for fire fighting)

2-18
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d) Support Equipment

d 1) Fixed Support Equipment
hoists
viork platforms
pumps
fixed.din-place GSE
metal working machinery

d 2) Movable Support Equipuent
equipment carts
scaffolds
specimen carriers
vans
forxlifts
test equipment
benches
file cabinets
consoles
noveable GSE
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Section 3
LSP REQUIREMENTS FOR FACILITY DESIGN

3.1 APPROACH

A two phase approach was taken in determining LSP requirements imposed
on the Integration Facility design. First, the types and numbers of
payloads which the individual subfacilities will be handling were iden-
tified, Second, based on the processing load determined, requirements
of the individual areas making up each subfacility were defined. Addi-
tional details of these two steps are discussed in paragraphs 3.1.1 and
3.1.2.

3.1.1 Types and Numbers of Payloads to be Accommodated

In accordance with the guidelines outlined in Section 1.4, it was assumed
that the Integration Facility would accommodate Carry-on Labs, Mini-labs,
and Dedicated Labs.

Information on LSP requirements from initial LSP Planning Study tasks
(Section 4 of Reference 2, supplemented with network flow and payload
processing information from Appendices B and F of Reference 3), was used _
in assessing subfacility processing loads for the varicus payload types.

The processing loads determined were modified slightly for compatibility
with the more optimum set of subfacilities determined from the analyses
outlined in Section 2 of this report. A summary of payload processing loads
used to assess facility requirement is shown in the left portion of Table 3-1.
The table also indicates (on the right) the facility processing loads from
References 2 and- 3 for comparison. -

Integrated facility procissing requirements determined in previous LSP
Planning Study work show that the Integration Facility should have some
initial capability to receive equipment and verify experiment concepts

by late 1978. From this point, the facility capability must be increased
in a near linear fashion to full 6perationa1 capability by mid 1981.
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TABLE 3-1 FACILITY AREA PROCESSINé LOADS
INTEGRATION FACILITY SURVEY

FROM REFERENCES 2 AND 3

Nomenclature

Processing Load

Nomenclature

Processing Load

'Shipping and

Capability to hold simultaneously

Shipping and

Nominal load is six payloads

Receiving two Carry-on Labs, two Minilabs Receiving in process simultaneously.

and two Dedicated Labs.
Special Require- Able to accommodate flight specimens, Specimen Included in Shipning and
ments/Items back-up specimens, and controls for Holding and Receiving racility.
Holding Area two Minilabs and two Dedicated Labs Conditioning

at same time. ’ ’ Labs
Equipment Sized to accommodate 300 CORE items Equipment Store 300 CORE_ijtems totaling
Storage totaling 45 m> (1600 ft’). Also Storage 45 m* (1600 <t*).

: accommodates up to 75 experiments and

asscciated experiment specific gear.

Assume 200 packages, each a 0.6 M

(2 ft) cube.
Experiment Portions of several (up to'5) payloads Experiment Four to five nayloads in
Test/Checkout being processed simultaneously. Space Modification progress simultaneocusly.
Lab to accommedate 30 experiments. Experi- and Test Lab

ments net actively being processed (part of)

returned to storage.
Experiment Existing scientific 1abs to be used Experiment Use existing caoability as
Development as applicable. General mechanical Development possible.
Lab and electrical shops to be imple- and Verification '

mented in Integration Facility. Lab (part of)
Clean Room Capable of parallel operations on two Experiment Four to five payloads in
Integration Dedicated Labs, two Minilabs, and two Modification progress simultaneously is
Area Carry-on Labs. ’ and Test Labs feasible

(part of) and

Simulation Lab

(part of)




TABLE 3-1 FACILITY AREA PROCESSING LOADS (concluded)
o FROM REFERENCES 2 AND 3

INTEGRATION FACILITY SURVEY

Driver is Dedicated 1ab,

Data Lab

Nomenclature Processing Load Nomenclature Processing Load
Orbiter/ One Orbiter/Spacelab mock-up. . - Simulator One simulator can suffice,
Spacelab Results in critical scheduling, but Labs (part on a tight schedule.
Mock-up is feasible with quick turn around. . of)

- Data Lab Data lab processing capability,

Dedicated 1ab is driver.

Test Control/

One Test Control Room, Three Science

Life Science

By precise scheduling, t4G

Flight Support Monitoring Area rooms desirable Monitoring Science Monitoring Areas

Area (one Science Monitoring Area room Area could support life science
used for checkout test support). payloads in-flight (excluding

BESS).

Facility General purpose facility storage (No sub-

Maintenance and work area. facility

Area _parallel)

Geneya] Assume use of existing facilities. Experiment Use existing facilities. -

Purpose . Develonment and

Scientific Verification

Labs Lab (part of)

Office and Two conference rooms, office accommo- Space for 220-300 persons.

Meeting Room

Space

dations for 150 persons.

Office Space

Should be located near
integration activities.




3.1.2 Subfacility Requirements Definition Methodology

The key facility characteristics identified and described in Section 2.3
were used in preparing a 'data sheet to record requirements of individual
subfacilities. The data sheet produced is shown in Figure 3-1. The data
sheets were structured to indicate the subfacility and component processing
area nomenclature, the requirements and operations unique to the area, and
the physcial, environmental, utility and support equipment requirements.

A data sheet similar to that shown in the figure was prepared for each of
the component processing areas in each subfacility of the Integration Facility.
The subfacility and their component processing areas included:

® Shipping and Receiving
o Dock area
¢ Non-clean room receiving
e Packing area - Clean room
e Clean room receiving
e Packing area - non clean room
e Equipment cleaning area

@ Special Requircments/Items Holding Area
e Specimen insp:. ction, examination and test
® Closely controlled specimen storage
¢ Normal room environment specimen storagé

@ Equipment Storage
e Normal room temperature storage

CORE item storage
Experiment

GSE storage

Test equipment storage
Documentation storage
Integrated payload storage

e Non-controlled storage

® Experiment Test/Checkout Lab
e Performance test area
e OQutgassing test area
o Flammability test area

3-4



FIGURE 3-1

DATA SHEET

LIFE SCIENCE PAYLOADS SUBFACILITY REQUIREMENTS

Page 1 of 2

SUBFACILITY:

REQUIREMENT:

OPERATIONS:

DRIVING PAYLOADS/DATA SOURCE:

PUYSICAL:  FLOOR SIZE  BEIGHT
DOOR SIZE x

ARRANGEMENT OF ELEMENTS

ENVIROWMENTAL:  TEMPERATURE 10 X °r
HUMIDITY RANGE .0 %R

CLEANLINESS - K CLASS
AIR COOLING/HEATING LOAD

"

AIR CHANGES = - /4

BTU/HR (INTERNAL ONLY)

(ac/pc) _

(ac/oc:

UPILITIES:

POWER: 1. VOLTS
2. voLTs
3. mvox‘m

DATA CABLES

COMMUNICATION

OTHER

(Ac/pC)

WATTS
WATTS
WATTS

Pz -

HZ °




FIGURE 3-1 DATA SHEET (Continued)

LIFE SCIENCE PAYLOADS SUBFACILITY REQUIREMENTS

Page 2 of 2

FIXED SUPPORT EQUIPIENT: '
HOIST CAPACITY HEIGHT
. RANGE X X
BENCHES - NO, WIDTH HEIGHT
LENGTH

CSE ITEIS
1.
2.
3. )
SCAFFOLDS
MACKINE SHOP TOOLS

MOVABLE SUPPORT EQUIPMENT:'
GSE ITEMS
1.
2.
3.
SCAFFOLDS
VANS : ' PORKLIFIS
. FLAT BEDS

GENERAL PURPOSE EQUIPIENT




@ Experiment Devleopment Lab
e General mechanical shop area
o General electrical shop area
e Tube fabrication area
@ Clean Room Integration Area
e Clean room integration area
e Wiring harness fabrication area
o Clean room test area
e Clean room work area

® Orbiter/Spacelab Mock-up
® Mock-up area

0 Data Lab
e Data management area

0 Test Control/Flight Support Area
e Test control area
e Science monitoring area

® Facility Maintenance Area
e Facility equipment storage
o General purpose facility modification area

® General Purpose Scientific Labs
e General purpose labs
e Isotope management lab

0 Office and Meeting Room Space
e Conference roons
° Office.areas

On completion of the compilation of the data sheets for each component pro-
cessing area, the results were integrated to produce first subfacility and
then overall Integration Facility requirements. Subfacility requirements
are presented in the following section (3.2) and overall requirements are
presented in Section 3.3. Support equipment requirements of the Integration
Facility are presented in Section 3.4. '



3.2 SUBFACILITY REQUIREMENTS

An example of the procedure used to assess subfacility requirements is pre-
sented in this section, along with a summary of the requirements for each
major Integration Facility element.

Figures 3-2 through 3-4 show data sheets for the three component processing
areas of the subfacility called the Experiment Test/Checkout Lab. The com-
ponent processing areas which make up this subfacility include:

a) A performance test area in which acceptance and checkout tests are -
conducted on experiments and integrated assemblies arriving at the
Integration Facility. (See Figure 3-2.)

b) An outgassing test area where offgassing tests are made on exveriment
assemblies which have not been subjected to stringent materials con-
trols during fabrication. (See Figure 3-3.)

c¢) A flammability test area in which the fire safety of candidate experi-
ment materials is evaluated. The equipment in the flammability test
area will be used to provide data proposed by PI's for use in the LSP
program, but which have not been previously used in manned space
flights. Materials whose properties are recorded in approved docu-
mentation will not normally be retested. (See Figure 3-4.)

Figures 3-2 through 3-4 illustrate the type of information and level of detail
included on the data sheets for each of the 30 component processing areas which
make up the 12 subfacilities. A complete set of data sheets for all 30 com-
ponent procéssing areas may be found in Section A of Reference 10.

A summary of the facility space, environment, electrical power, and special
capability requirements from the data sheets is presented in Table 3-2.

The floor areas listed in the table are based on flcor plans that approach
squares. Larger rooms will be required for most operations if the rooms are
irregular in shape. The ceiling heights listed will accommodate normal
operations forseen for the payloads processed or activities conducted in each
area. Ceiling allowances have been made for overhead crane space where a
crane is needed. Door sizes were selected to accommodate passage of items

3-8



PERFORMANCE TEST AREA DATA SHEET

LIFE SCIENCE PAYLOADS
SUBFACILITY REQUIREIMENTS
Q Page 1 of 2
SUBFACILITY: PERFCAMANCE TEST AREA = EXFERIMENT TEST/IHECKOUT LAB
CONDULT  PERFORMAMNCE  AND ACLERTANCE TESTS.
CLEAN__LIM _EVVIEINNIENT. FREQUIRED.

| OPERATIONS: (ONGUET  ACCEPTANCE TESTS ON  INCOMING EQUIPMENT
UP 7O |NONIOUAL INTECRATED RACKS.

 REQUIRZMENT:

R

DRIVING PAYLOADS/DATA SOURCE: ASSUME ALREA MUST EE SUFFICIENT TO
ACCOMMEDOATE UP 70 SIK DOUCLE RACKS - SIMULTANEOUSLY,
NO DOCUMENTED REQUIRENMENT:

PUYSICAL:  FLOOR SIZE &.0m(20f)X &6./m (20£7) HEIGHT Zé6m (25 17} [
DOOR SIZE L8mtfiw X 2.0m f10F?) H

1 ARRAGEIENT OF ELEiENTS

I\ Kook Kewswr

ENVIROMMENTAL:  TEMPERATURE /R°C45°F) TO 26°C (785)%  —

HUMIDITY RANCE JOo T __50 $RH-
CLEXILINESS /00 X CLASS "AIR CHANGES _&'72 /0 /.‘M’. (Mmimyn?)
AIR COOLING/HEATING LOAD - ] NOMIVAL (INTERNAL ONLY)
UPILITIES: .
POVER: 1. /20 VOLTS ___AC__ (AC/DC) /2,000 WATTS __40 Wz A

2. 205 YOLTS 4c__(nc/oc _g240  warts __so Wz A

3. 440/220 VOLTS AL (AC/DC) 70000 VAMS __ %0 __Hz - A\

1207208 V AC 79000 wrrs doo #E A

pATA cptzs 28 Y oc " 2,800 WATTS  NA

“CABLES NEEDED 7O ALCOMMOILATE

., .

Gt ANILOG AND 16 DIGITAL Zf0 CHANDELS . & swice - puAse

COMARIICATION B\ THREE PHASE
R TELEFNONE EXTENSIONS ‘

OTHER NOTE! K= K BOTTLE SUFPLY "
AVIATORS "BREATHING OXYEEN (K] LIQUID NITRIOGEN -DEWAR

WiBH FPURITY ORY NITRoGEAN (K) SHOP AR
CASSEOUS WELIIM (k) LOOLING WATER SUPFLY ERETYRN

FIGURE 3-2 PERFORMANCE TEST AREA DATA SHEET

ORIGINAL - PAGE w
OF POOR OUaLITY
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PERFORMANCE TEST AREA DATA SHEET
LIFE SCIENCE PAYLOADS
BUBFACILITY REQUIREMZNTS

Lot 2,44 g (8 77)

CSE ITRIS WA
1.

. 2.
3.

SCAFFOLDS
MACKINE SHOP TCOIS

Page 2 of 2
_FIXED SUPPORT EQUIPMIT:
KOIST CAPACITY 908 Ao (2,000 /b) WEIGHY 76 m (25 ¥7)
RANGE 780 X x
BENCHES = 80, & WIDTH 0.92m  (3r7) HEICHTY _O.92m (2 ¢*)

MOVABLE SUPPORT EQUIPIENT:.
csﬁ ITENS N/{i '
. .
2.
3
SCAFFOLDS
s . FORKLIFTS
. FLAT BEDS 2- 12mx W5 m (47t ¥ 5f7)
GENERAL PURPOSE EQUIPIENT

aaaadt

FIGURE 3-2 PERFORW\NCE TEST AREA DATA SHEET (continued)
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OUTGASSING TEST AREA DATA SHEET
LIFE SCIENCE PAYLOADS

* SUBFACILITY REQUIREMEZNTS
Page 1 of 2

SUBFACILITY: OUT3ASSING TEST - rmmmfmr TEST/CHECKOUT LAR,

. SUBLECT FQUIRPIMENT ITEMS WHICH HAYE NIT EEEN FABAICATED
REQUIREMENT: oy corp 1 ar T MATERIAL EDNTRILS TO OFFCASSING TESTS.

| OPERATIOUS: ALRICRIN  OFFGASSING ACCEPTANCE TLSTS AT EQUIPMENT
ITEM LEVEL . CLASS [OOK CLEAN ENVIFONMEINT REQLIFED,

DRIVING FAYLOADS/DATA SOURCE: APPLICASLE 7-0 Al FPATLOADS, 70 EQUIPMENT
ITEM LEVEL, DATA SOUFC[ IS FARAGAAFHS 7702 7”@”6}/ zZ/08 oF
SZP/2/04 MAY 76, EQUIFMENT MUST BE OFRERATEL AT MAX/A?(/M
EAFLCTED YSAGE TEMPLRATURE LURING 7'5-57_-5 SEE vSC
SA/T ~0022 , NHB B060,/A . PARAGCRAFH " 4/2, :

PUYSICAL:  FLOOR SIZE 4.46m(ISX 4.6 m (/5FF) HEIGHT .Z./m (70F7)
DOOR SIZE L8m (G1H)WX 2 /m( 7FF) H '
ARRANGE!MENT OF ELEMENTS

ENVIROMMENTAL:  TEMPERATURE/8C (65°C)T025L(B%R =
BUMIDITY RANGE __ 30 10 _50 $R{ _ " -
CLEANLINESS __ /0O X CLASS ATR CHANGES & 70 /0 _ | HR, (MINIMUL)

AIR COOLING/HEATING LOAD -~ J NOMINAL - (INTERIAL ONLY)
UTILITIES:

POWVER: 1. /20 VOLTS Al (Ac/pC) 6,000 VATIS 4O Wz

2. 208 voLrs ___AL___ (ac/pe 6,290 WATIS _ 6O Bz A\
'3,/20/208 voLts __AL_ (AC/DC) 6,240  WATTS __ 60 Hz A\
120/208 ¥ AC. 6,240 KIS #00 HE £

DATA CABLES <28 V De » 4,900 Wl”s N/A

LIMITED MNUMEER OF CABLES AREQUIRED 7O NMONITOR f’.\'P[ﬁ/M&VT

STATYS LURING FESTS, LXPLRINUENT DERLEAMOENT,
COMAUNICATION

! TELEPHONE EXTENSIONS

OTHER WNOTES FOR POWER REQUIREMENTS :
SINCLE PHASE
O\ THREE PHASE

FIGURE 3-3 OUTGASSING TEST AREA DATA SHEET

opmh INAL pp: "
R ALy

3-N




OUTGASSING TEST AREA DATA SHEET
' LIFE SCIENCE PAYLOADS
SUBFACILITY REQUIREMENTS

Page 2 of 2
FIXED SUPPORT EQUIPMENT:
HOIST CAPACITY NIVE REQD KEIGHT
RANGE 4 4
BENCHES - MO, WIDTH HEIGHT
LENGTH
- OTHER SUPPORT _EQLUPMENT"

CSE ITEMS A/A i . :

2. 20 OUTGASSING FLASKS, Wrow LID ,LAGES, ANG TLBWE

2 2 BfeLL JARS AMNO BELL JAR BASE CARZS

* 1 PRESSURE REGULATION SYSTEM
3. 2 YACUUM GACE (7 THERMOLOUPLE TYPE)
] Fume Koob

SCAFFOLDS ,

CHROMATOGRAFRY ANO ALCESSARILS (DUAL c‘m(//ﬂzvj
STRIP CHAR?” RECORLDER
MACHINE SHOP TOOLS 4“ CALIBRATION FLUIOS
2 Wicuum CHAMEERS [06m (2 r1) CUBE WEI0E]
2 MICUUM PUNFS. 17 .mYhr @ 5.6 /0% N/m®
. (7 ctm @ 285 . /(g} 0/? mm: CAPAC/?')’
4 QUA/??;? LAMPS
1O PNFARELD LAMPS
TBO MISC, GLASSWARE AND: F17Tr/vEs

HOVABLE SUFPORT EQUIPMENT:
GSE ITEMS A/A
'1.

2.
3._ :
SCAFFOLDS
YANS ' . FORKLIFTS
FLAT BEDS

CENERAL PURPOSE EQUIP!ENT

EXPERIMENT SFECIFIC LQUIPMENT NEEHED TO saPMRI‘
OPERATION OF EQUIFMENT 1TEMS DURING TES7S, (.. COOLANT
CARTS , GAS - SUPPLY , CONTROL . SIBNAL GCENERA 7‘0A’$ £7¢,

7';2‘.3‘,11{ 7HY/S é‘@J/PMé'A/f VAN 4G E FRIN)  JN7E CRAT /Oi\/

FIGURE 3-3 OUTGASSING TEST AREA DATA SHEET -(continued)
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FLAMMABILITY TEST AREA DATA SHEET

LIFE: SCIENCE PAYLOADS

BUBFACILITY REQUIREMENTS '
. Page 1 of 2

SUBFACILITY: FLAMMARIITY TEST ~EXPERINENT JTEST/CHECAOUr LAB

VERIFY ACCERTABILITY OF FLIGHT EXFPERINENT MATERIALS
BY SAMPLE TESTS,

| OPERATIONSs CONDIICT™ FLAMMABIITY ACLEPTANLE TESZS,

_REQUIREMENT:

DRIVING PAYLOADS/DATA SOURCE: AEFERENCE CSLP/RwoR AAY 76, A% -
CRAPH  71/0,3 FOR LA74, SEE ALSO FAFACHSARH 7.70.5 a/-‘ SAME
DOCUMENT, AND NHE EO6O,/4.

PUYSICAL:  FLOOR SIZE4Sm (/517) X 4.6 m (I5¥?) BEIGHT 2/m_(/0F7)
DOOR SIZEABm (LI X 2./ m (777) W
ARRANCEMSNT OF ELEMELTS

ENVIRONIENTAL:  TEMPERATURE =~ T024(75%)+ 3°C (5 %F) OF
HUMIDITY RANGE 3O 0 50 % rY

CLEANLINESS UMigNTAs2L80 K CLASS AIR CHANGES -~ "/
AIR COOLING/HEATING LOAD - ] -NOAANA L. (INTERNAL ONLY)
UTILITIES:

POWER: 1. /20 voLTs Al (ac/pc) 6000  warrs 60wz
2. 208 voLTS AL (AC/DC &240 WATTS 60O M2
'3, VOLTS {Ac/pc) WATTS __ HZ

A Sweee FHASE.
DATA CABLES |

/VONE

COM2MUHICATTON
/ TELEFPHONE EXTEASION

.

OTHER

FIGURE 3-4 FLAMMABILITY TEST AREA DATA SHEET
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FLAMMABILITY TEST AREA DATA SHEET
LIFE SCIENCE PAYLOADS

BUBFACILITY REQUIREMENTS

' . [

"

Page 2 of 2
_FIXED SUPPORT EQUIPIENT: .
HOIST CAPACITY AOWE REQU HEIGHT
RANGE X X
BEKCHES - NO, / WIDTH 092, (347) HEICHT Q92,0 (S17)
LENGTH 244 m (8 1)
CSE ITE!MS '
NA | PRESSURE FEGCUATION SKSTEM
2. / OPrIEAlL PIROMETER
2. 2 vacuim BASE. ([ THEAMOCOURLE TVREL )
3. ! TRANSEOSMER :
I RUME  HOOD
SCAFFOLDS B TR LITER BLLL JARS
2 WALUUM FUMPS, WIPH ASSOCIHTELD VALVES AND
MACHINE SHOP TOOLS CONTRIS »
R HIEH VOLTALE SUPPLY FOR SAMALE: [JEN/TIIN
1 VARMBLE VOLTACE TRANSFORMER

MOVABLE SUPPORT EQUIPMENT:
GSE ITEMS N/4
‘1.
2.
3.
SCAFFOLDS | _
VANS o FORKLIFTS
. FLAT BEDS ' '
GENERAL PURPOSE EQUIP!ENT

FIGURE 3-4 FLAMMABILITY TEST AREA DATA SHEET (continued)
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TABLE 3-2 SUMMARY LIFE SCIENCE PAYLOADS SUBFACILITY REQUIREMENTS

3.1E Cocurentation Storage

to data base,

Electrical
Floor Area Ce;'l;ng %or Sf}z‘e( . Eaviron- ég"’"‘é Hoist "
' Subfacilit; Height width x hefght men watts Dats Capacity ferarks - Speclal
¥ mz (f:z) n (ft) = (ft‘)‘ A 1. 2 3 4 5 <(Cables kg {tons} Caparilitics Required
1.0 SMIPPING AND RECEIVING 364 (3206) ) )
1.1 Dock Area 70 (759) 4.6 {15) 4.6xA.6 (15x15) ] 12 1’ L1:3 NR Covered dock arez.
1.2 Nan-Clean Poom Receiving 126 (1360) 12.2 (40) 4.6x6.1 (15x20) AC 12 5 NR 18,2X (20) Heed automotive van,
1.3 Packing Area - Clean Room 17 (18C) 3.0 (W) V.ex2.1 (6x7) c 10 12 e NR Yacu:m dag equipcent
. required,
1.4 Clean Room Recefving 17 (380) 3.1 (10) 1.8x2,1 (6x7) c 0 6 NR MR Pracision inspecticn
equiprent required,
1.5 Packino Area - Non-Clean
Po0m 37 (400} 6.} (293 4,6x5.1 215:(20\ AC 2 6 KR 4.5¢ (5) Crz2ting equipment,
1.6 Equipment Cleaning Room 37 (396) 6.1 {20) 4.6x6.1 (15x20) [ 12 6 123 AR Cleaning supplies and
. equisrent,
2.0 SPECIAL REQMT'S HOLDING AREA g6 (925) i
" 2.1 Soecimen Inspectien, . :
Exanm and Test 28 (300) 3,1 {0) i.Bx2.1 (6x2) AC 12 6 Req*d NR Speclal exaninatior
. equiorent required,
2.2 Closely Controlled

Specimen Storage 21 {225) 2,7 (9) 1.8x2.1 {6x7) [ 12 6 T KR " Equisrent requircrents

exreripent dapendent,
2.3 Hormal Room Environment )

Speciren Storage 37 (400) 2,72 (9) 1.8x2,1 (6x7) AC 12 6 6 1 Req'd NR Snecial 1Y lumination,
acoustic, waste require
ments,

. 3.0 SQUTPMENT STOPAGE €66 (Nn6n) *
3.1 Normal Room Temperature
Stcrage 317 (3410)
3,14 CORE Item - Storage 37 {400) 3.3 {10) 1.8x2.1 (6x7) AC 2 NR NR Cou:ro!zea access
regu:re
~y 3.18.Experiment Squipment .
= ) Sterage 37 (400) 3,1 (10) 1.8x2,} (6x7) AC 2 NR NR Cont;-ol‘!’ed access
. requiye
] 3.1C GSE Storage 22 (280) 3.1 (10) 1.8x2.1 (Cx?) AC 2 AR xR .2 (129 1)
3 controlled storage
- 3.10 Test Equipment Storage 21 {225) 3.1 2!0 0.9x2,1  (3x7) A 2 6 NR %R
D~ 11 (120) 3.1 10 0.9x2,1 {3x7) At 2 Req'd NR CRY, keyboard and link

L STRT
@ 3¥vd

15 = insTde storage 2-49°C (35-120°F);
U @ Nonegnvironrentally controlled outside conditions

1 = 120 vac 60 Hz 1 Ph; 2+208 vac €0 Wz 1 Ph; 3 = 1207208 vac 60 Hz 3 Ph;

NOTES: /A C = Clean class 100K, 20-25°C (52-75°F), 30-50 percent relative humidity;
AC & 21 + 3°C (75 + 5°F), 20-50 percent relative humidity;

4 = 1207202 vac 409 Hz 3 Ph; 5 = 28 vdc; prdenates quantity included in prior entry,
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TABLE 3-2 SUMMARY LIFE SCIENCE PAYLOADS SUBFACILITY REQUIREMENTS {Continued)

AT 3 21 # 3°C {75 4 £o7)

1S = IncTce storanz 2-453¢C {25-322%F)
ly controlled outcide conditions

L = Yoresnvironmeata?
LA =120 var 0z 1
4 = 123/258 vac 420 -z 3Ph; 5 e 28 vdc; ~cenotes quantity included in

h3 2 203 vac 60 H2

o 30-20 rercent ralagive hur{éity

.

1 Ph; 3= 120,208 vac 60 'z

3 Ph; .
prior entry

Ejectrical
Serviges
Fleor Area Cellfr Scor Size £nviron- ¢ ueist
Susfaciiity cer .He{gh:g wicth x hafcht  pent 27 watte 2242 Cazacity Perzrkf - Spefia!
- 2 B w (1) m (£ A 1 2 3 & 5 CaSles kg (tors) Cnadilisles rsowired
3.1F Intesrated Payload .
Stcrage 7t 188 (2c25} 12.2 (49) 4.£x4.8 _15x15) AL € 6 x2 xR Jssume storice in
i . s ‘saing contelners,
3.2 cs-centrolled Storage 329 1320} L.7/3 Gate {ca2te ] sone L1 | +3 Ferced sutsice siorzge
S.EW 18e) ared.
$.0 ZXCEDIMENY TIST/CHECKOUT LSS 7¢ {es2) .
formance Test A 480 7.6 {25} 1.2x3.1 (6x10 c 12 6 10 10 3 ¢ 0.9¢ (1) Cas accxmodate Inéf.
4.1 Perfzrmarce Test Area 37 {aco) {25) {6x10) Req Tasedte tadle
7 T 21 ¢ . 1 1.ex2.1 (6x7 c 6 6 6 6 1 Reo'd vl Fom metertyls 2e¢ treve
4.2 Outrassing Test Area {225) .1 (ie) x2.1 {6x7) Vo i i e
5.3 Flasrzbiifty Tess Are 21 10 {12} .ex2.1 (617 ' § 6 153 -] YeCar 3704, bell iars
4.3 Flasrzbility Tess fres (225} 2 {12} {6x7) Ye con:rols: 3
5.0 EXOIAININT IEYELOANENT LAS 168 {1e10)
5.1 f%enerz) Mechenical ’ )
Shop frse 84 {9G0) 3.1 (10} 1.8x2.1 (6x7) AL 12 12 1 N2 -3 :d'::dsm tools
quired,
$.2 fersrzl [lecteical g (98} 2.1 {19) 7 nex2.l (ex7) AC 12 6 6 €6 3 @ X2 Electrical test equip
- Sreo Arez et reqoired
3.3 Tite fexrication Zrea included in oenera} AL 6 6 %R KR
' sechanical shep area spece .
6.0 CLEAX POO INTIGRATION APEA 230 (2475)
6.1 Cleza 200% Integratfon 209 (2250) 12,2 (40)  4.5x6.1 {15x20) c 18 10 10 12 € Reg'¢ 9. {10) Erperiment uvilities
Araz . C equipnent requived,
. 6.2, Wirirn Harmegs Fabhrife 21 (225) 3.1 (19) o.ox2.! {2,7) t 5 6 nm aR
c2tfcr ‘rea .
€.2 Liesn Poor Test Area incluced in c VWV W sy Reg'd 31X (10)
. {ntegration
ars2 cpace
6.4 Clean 2oom York Area Incluced in c Vv v v L7 Regid T AR
iptesration
2rea space
NTES: /N € Cleen class 1004, 202400 (62-75°F), 20-53 percent relative humidisy;
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TABLE 3-2 SUMMARY LIFE SCIENCE PAYLOADS SUBFACILITY REQUIREMENTS (Conti nued)

Electrical

Services A

. -Floor Area Cefling Door Size Environe Hoist
Subfacilisy 2 2 Hefcht wiéth x hcigﬁ! nent 103 vatts Datz Canacity Rezarks « Special
o° (ft°y = (ft} = (ft A 1 2 3 4 5 C(Cavles kg Czp2bilities Required
7.0 ORSITEA/SPACZLAR MOCK-LP ., Az {3532)
7.1 Mock-up Arez . 342 (36e3) 12.2 (40) 7.3x5.2 (24x17) [ 12 2 10 10 7 Reg'd J.8 {2.0) Orbiter MID/AFD and
. Spacelad M/U required,
8.2 ATA LA3 5 (600) )
2.1 Da%a ¥anaqerent Area £ (ec0) 31 (19)  1.ex2.1 (6x7) A 6 6 6 Peg'd MR Computer and support
. qe2r required,
9.0 TES}" COUTROL/FLIGHT SUPPOART 1¢5 (2100)
ARL!
2.1 Test Lontro} Arez ge {900y 3.3 (10) ‘Y.ex2.) (Ex7) AC 12 6 1  Reg'd xR Aacio/video recorcers
2ac consoles raquired,
9.2 Science Yonitoring Area 111 (1200) 3.1 (10)  1.82x2.1 (€x2) AC 12 6 Req'd SR Trrze raaftoring
i aveas Cesirzble
10,0 SACILITY MAINTENANCE ARZA 142 (1525) «
10,1 Facility Eoutprent 58 (625) 3.1 (18) Lex21 (exd)  AC § 6 xe » tacontrolled access
Storare storace, ’
10,2 Gen, Purpose Facility 24 (909) A (18} 1.ex2.1 (5x7) AC 6 12 12 b+ xR Fajor rod's, supported
od. frez ‘ : by Zldg. 325,
11,0 GZNERAL PURPGSE SCIENTIFIC
LAsS 2000 (21,500)
11.1 Ganeral Purpcce Labs 1991 (21,400) 3.1 {10) 0.%x2.1 {3u7) - AC As determined Peg < xR Bldg. 37 facilities
. by lab equip. . 20 be u2tlized,
11.2 Isctope Managemnnt Lab 9 [123) 3.1 (10) 0.9x2.1 ({2x7) AC € Reg'd R ‘tsed moritor and spill

clean~up equirment,

?

h-‘ﬁ‘.mgﬂ

Clean class 100K, 20-24°C {58-75°F), 30-50 percent relative humidity;
*3°C (75 # 5°F), 30-50 percent relative humidity;

. storese 2-49°C {35-120°F)

fin drenmentally controliad outsice conditions;

125 63 ¥z 1 Ph;
o 1ac 420 ¥z

2. 208 vac 63 Mz 1Ph; 3= 120/208 vac £0 Hz 3 Ph;
3 Ph; 5 = 25 vdc; L~ denotes quantity Included in pricr entry
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TABLE 3-2 SUMMARY LIFt SCIENCE PAYLOADS SUBFACILITY REQUIREMENTS (Continued)

E!.ec-tr‘lca'! A .
. Floor Area  Ceiling Door Size Environ- a;rvices : Holst -
Subfacility 2 2 lefght width x hefght pmen 10° watts Date Cepacity  Remarks - Speciel
e (ft°) = (Fft) m (ft? A ] 2 3 4 5 Cables kg {tons) Cazpebilities Required

12.0 OFFICE AND MEETINC RO0M SPACE - 809 (8700)

12,1 Cenference Rooms. 112 (1200) 2.7 (9) -0.9x2.7 ix?) AC 10 MR NR Two rooms. Projection
¢quipment,
12.2 Office Areas 697 (7500} 2.7 (9) 0.9x2.7 3x7) AC 23 13 NR 75 rcoms, arcormodate
- i 150 perscns
HOTES:
A £ = (lean class 100X, 20-24°C (68-75°F), 20-50 percent pelative humidity;
. AC = 21+3°C (75+5°F), 30-50 percent relative humidfty ’
1S = InSide storace 2-49°C {35-120°F)
U = HNon-znvironrentally controlled outside conditions
A\ V= ivac 60z 1Ph; 2~ 203 vac GO Nz 1 Phi 3 e 1207208 vac €0 Hz 3 Ph;
4 =

1207238 vae 400 Hz 2 Ph; 5 = 28 vdc;p~denotes quantity {ncluded in prior entry



involved in the activities of each area, and include an allowance for carts,
dollies, or transporters where required.

Electrical service requirements projected for each area are shown in the
group of columns near the center of Table 3-2. The requirements shown
indicate the maximum electrical load projected for each area by type of
power, as indicated in the notes. It is considered highly unlikely that
each component processfng area will be .perating near maximum power usage
simultaneously. Thus, the maximum power requirements of the Integration
Facility should be significantly less than the sum of the values shown.
An overview of special capabilities required by each area is indicated in
the right hand colum of Table 3-2.

A summary of the subfacility utility support éequirements for other than
electrical power is indicated in Table 3-3. This information was also
taken from the data sheets of Reference 10, and includes ‘requirements for
vacuum services, data links, gases, and other test support utilities as
well as conventional facility utility services.

In addit%on to the accommodations outlined in Tables 3-2 and 3-3, normal
plant security, fire protection, food service and similar types of institu-
tional support services will also be required by the Integration Facility.



TABLE 3-3
SUBFACILITY UTILITY SUPPORT REQUIREMENTS

(Excludes Electrical Power)

Utility Support Requirements
(Excludes Electrical Power)

Subfacility - Tele-
phones Other
1.0 Shipping and Receiving 6 o 1.9 cm (3/4 in) water hydrant
and 60 m (200 ft) hose.
2.0 Special Requirements/Items 2 o Data,cables inside‘subfacility.
Holding Area Cables also necessary to inter-
~ face with integration area.
o Variable intensity and cycle
for lighting. -
0 Acoustic noise control.
o0 Hot and cold water.
0 Sewer
3.0 Equipnment Storage 2 o Data links to comnuterized

documentation data base.

4.0 Experiment Test and
Checkout Lab 4 "0 Data cables for 64 analoq

and 16 digital data lines.

o Aviator's breathing air
(K-bottle supply)

0 High purity dry nitrogen
(K-bottle supply)

o Shop air (with backup source)

o Cooling water

o Liquid nitrogen (dewar
accentable)

o Gaseous helium (K-bottle
supply)

o Floor drain

Shop air

Facility-hot water
Facility cold water
Sink connection to sewer

5.0 Experiment Development 2
Lab

0000
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TABLE 3-3 (continued)
SUBFACILITY UTILITY SUPPORT REQUIREMENTS

(Excludes Electrical Power)

Utility Support Requirements
(Excludes Electrical Power)

Subfacility Tele~
phones "~ Other -

6.0 Clean Room Integration 3 o Data lines to data lab

Area : required (50 shielded coax,
200 twisted shielded pairs-
dependent on final data
system design)
Two intercom lines

Sanitary sewer
Facility chilled water
supply/return :
Facility cold water (potable)
Facility hot water (potable)
Utility vacuum
Distilled water
Liquid nitrogen (dewar
acceptable
Gaseous oxygen (breathing)
(K-bottle source)
o Gaseous nitrogen
(K~bottle source)
o Gaseous hydrogen
(K-bottle source)
o Sample/calibration gasses -
lecture bottles
o0 Missile grade air

00000 oO0o0o

o

7.0 Orbiter/Spacelab (phone o Data cables required (25 coax,
Mock~up patch 200 twisted shielded pairs -

capa-~ dependent on final data
bility) system design)

o0 5 closed circuit TV lines

o 5 intercom circuits (phone

" patchi capability)
0 Sanitary sewer
o Facility chilled water
supply/return ‘

AL PAGE B
O OR QUALITY
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Shop air (with back up source)
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TABLE 3-3 (continued)

SUBFACILITY UTILITY SUPPORT REQUIREMENTS

(Excludes Electrical Power)

Utility Support Requirements
(Excludes Electrical Power)

3-22

Subfacility Tele-
phones Other
7.0 Orbiter/Spacelab Mock-up o Shop air (with back-up source)
(continued) o Facility cold water (potable)
o Facility hot water (potable)
o Utility vacuum
o Distilled water ‘
o Liquid nitrogen (dewar accept-
. able) :
o Gaseous oxygen (breathing)
" (K-bottle source)
0 Gaseous nitrogen
. (K-bottle source)
0 Gaseous hydrogen
(K-bottle source)
o Sample/calibration gasses -
lecture bottle
o Missile grade air
8.0 Data Lab 4 o Data lines - number dependent
on final data system design,
to MCC, integratiocn area,
simulation area, science
monitoring area test control
area.
9.0 Test Control/Flight 4 o Data lines to data lab - number
Support Areas and type dependent on final
© system design.
o Phone patch capability from
consoles '
10.0 Facility Maintenance Area 1 o No additional utility support

requirements identified.




TABLE 3-3 (concluded)
SUBFACILITY UTILITY SUPPORT REQUIREMENTS

(Excludes Electrical Power)

Utility Support Requirements
(Excludes Electrical Power)

Subfacility - Tele-
' phones Other’

11.0 General Purpose * * Existing scientific lab
Scientific Labs capability to be used.
Items shown below are
needed in addition for
isotope 1ab.
0 Facility chilled water
supply/return
o Facility cold water
0 Floor drain .

12.0 Office and Meeting Room 101 o Normal water, sewer, and
Space restroom facilities to
support office building
activities.
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3.3 INTEGRATED SPACE REQUIREMENTS

Integrated floor area requirements for each of the 12 subfacilities are
indicated in Table 3-4. The subfacilities are listed in the left hand
column of the table, and other columns denote the overall type of accom-
modations reguired. The numbers to the right of a subfacility indicate
the floor space of the various accommodation types needed by the sub-
facility.

The totals at the bottom of the table show that an overall area of slightly
over 2040 M2 (22,000 ft2) is required to support laboratory activities,

86 M2 (925 ft2) is required for specimen examinations and storage, and

420 M2 (4500 ft2) are required for outside dock and storage activities.

It is projected that the remaining Integration Facility activities will

require slightly over 2510 M2 (27,000 ft2). Approximately 700 M2 (7,500 ft2)
of the 2510 M2 (27,000 ft2) are required for activities which must be conducted
in a clean 100K environment. The remaining Integration Facility area 1815 M2
(19,500 ft2), the support lab areas, and the specimen areas should be provided
with an air conditioned environment.

The most productive LSP processing should result if most areas listed in

Table 3-4 are licated in or immediately adjaceﬁt to a single building. This
' arrangement allows improved communications, reduces handling and transport
time, and lowers the amount of time spent by Integration Facility personnel
in'traveling between porcessing areas.

Should a single building of sufficient size to accommodate the total space
requirements’ indicated in Table 3-4 [* 5000 M2 (54,000 ft2) including outside
areas] not be available, Integration Facility activities may be apportioned
among several buildings. Apportionment into four separate areas as indicated
by the designations at the top of Table 3-4 should result in little impact

to processing efficiency. Should division of Integration Facility activities
be required, the payload processing flow and efficiency of the proposed
arrangement must be examined carefully.
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TABLE 3-4 COMBINED SUBFACILITY SPACE REQUIREMENTS

< AREA ) e mer 2 >le merd —pler mrea 4
Clean Room Areas
Clean Room Clean Room
Non Clasn Integratfon and Mock-4p - Covered Outstde i Support
Subfacility Room Area  Checkout Area Area Dock Arca Storaqe Area Specimen Area Labs Area
o (r?) o (1) o2y 2 (rt]). | W (1) o (1e?) o (£e2)
1.0  Shipping and Recefvin 164 70 70
ping ’ (1760) (756) - (750) - - -
2.0 Specisl Regmt's Holding Area . - o .- .. (ggs) -
3.0 Equipreat Storage n .- .- - 349 . -
(3410) {3750)
4.0 Experircnt Test/Checkout 21(225) 58(625) . - - - -
$,0 Experinent Development Lad 167 .- e . e . -
(1800)
6.0 Clean Rocm Integration Area - 230 ae e’ e - -
{2425)
7.0 Orbiter/Spacelab Mock-up - - M2 .- - - -
- (3680)
8.0 Data Lt 56 - ‘ - - -- - -
(600) .
%0 Test Control/Flignt Support
Area 195 .- - . - . -
(2100)
10.0 Facility Maintenance Area 142 - - - - - -
. (1523)
11.0 Eersral Purpose Scientiffc Labs - o= .- .- .- .- (J.ggo)
0
N »
" 12.0 Office and Meeting Room Space 753 . - - - .. 56
{8100) (600)
Total Support Lab Area ( é.(‘igg)
v
Total Spectal Regmt's Holding Area 8
. (925)
Total Outside Storage/Dock 419
. ¢ . (‘.500’
Tota) Integration Facility ——nee
&CR 1815
- (19,520)
Yota) Clesn Poom Ares 700
: (7:530) BINAL py
N . - v
Total Area 1 Interfor Ares 2,515 +- FOOR QUAL !
(27,056) - ALITy

NOTES:

1
2

NCR = Hon Clean Room
Excludes specimen holding clean room requirements
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3.4 SUPPORT EQUIPMENT REQUIREMENTS

A number of support equipment items needed to conduci the payload processing
activities were identified duriig the Integration Facility survey. These
support equipment items may be classified generally into two categories:

a) equipment necessary to process or directly support the processing of
Spacelab flight hardware, and

b) other support equipment needed for activities of the Integration Facility.

Details of the required Spacelab GSE are discussed in Section 3.4.1,Aand
information on non-GSE support equipment is presented in Section 3.4.2.

3.4.1 Spacelab GSE Items

In order to determine Spacelab GSE items needed at the Integration Facility,
a listing of currently identified GSE was obtained from the Space1ab.GSE
Allocation and Requirements Plan (Reference 11), which is under level II

PRCB control. This GSE 1ist is indicated in Table 3-5. The GSE part numbers
shown on the left in the table are those assigned by NASA/ESA, and are coded
to identify the type of GSE and the organization responsible for supplying
the item. Two GSE types are indicated by the numbers; mechanical GSE (MGSE)
and electrical GSE (EGSE). The following idedtification coding in used.

Identification No. Type GSE ' Source
611XXX EGSE ESA
612XXX MGSE ESA
613XXX EGSE NASA

614XXX MGSE . NASA

Subassembly components of the GSE items are denoted by the indented entries
in Table 3-5.

The applicability of each major GSE item to premission exper1ment processing,
Leve] IV integration, Level III integration, and post mission experiment
process1ng is indicated in Table 3-6. Check marks in the columns to the
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611001

611023
611301
611401
611501
611601
611910
611911
611912
611913
611914
611915
. 611916

611918
611919
611920

-01
-02
-03
-04
-05
-06
-07
~08
-09
-10
-11
-12
-13

611921

611922
611930
611940
611941
611950
612001
612002

TABLE 3-5 SPACELAB OPERATIOMAL GSE

(from Reference 11.)

Automatic Test Equipment
Computer and Peripherals
Computer Software Modules
Computer I/O Interfaces
Measuring and Stimuli Equipment
Recording Equipment
Timing Equipment
Telemetry Front End
Telecommand Equipment
PCM Simulator »
Patch, Survey and Switching Unit
Operators Console
Electrical Test and Service Equipment
"DC Ground Power Supply

Recorder & Communication Control Unit Tester

Orbiter Interface Adapter

Experiment Segment/Pallet Simulator

Experiment/Subsystem Simulator

Core. Segment Simulator

Computer Tester

I/O Unit Tester

Mass Memory Test Equipment

CRT Keyboard Unit Tester

RAU Unit Tester

CDMS Control Panel Unit Tester

Time Display Unit Tester

CCTYV Unit Tester (Camera and Monitor)

Intercom Unit Tester

Caution and Warning Unit Testcr

High Rate Recorder Unit Tester

Video Recorder Unit Tester

EPDS Unit/Subsystem Test Equipment

Sensor Test Stand

Electrical Component Checkout Unit

- Signal Conditioner Checkout & Display Unit

Module Handling Cage
Transport Dolly

. VNAL
OF | PAGE 1o
PooR QUﬂLpéy
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TABLE 3-5 SPACELAB OPERATIONAL GSE (Continued)

612006

612007
612008

612009
612010
, '612011

612012
612013

612014
612015

612016

612019

-01
-02
-03
-04
-05
-06
-07
-08
-09
-10

-01
-02
-03

-01
-02
-03

-01
.02
.03

-01
-02
-03
-04
-05

-01
-02
-03
-04

+01
-02

-03

Vertical Sling Kit
Spreader Beaiu: Asscembly (A)
Single Sling SM (A)
Single Sling LG (A)
Double Sling (A)
Spreader Beam Asscmbly (B)
Single Sling SM (B)
Single Sling 1.G (B)
Double Sling (B)
Hoist Band
Single Extendable Sling
End Cone Stand
Feed Through Protective Covers Klt
Forward End Cone Utilities Cover
Aft End Cone Utilities Cover
Pallet Utilities Cover
Module Segment, Floor Covers
Pallet Segment, Floor Covers
Racks & Floor Installatlon & Removal th
Support Frame
Roller Rail Assembly
Driving Mechanism
Insvlation Transport Kit
Module Segments Container (2)
End Cone Segments Container (2)
" Ring Segments Container (1)
Pallet Segment Support’
Igloo Transport Kit
Igloo Handling Kit
Core Integration Stand
Assembly/Maintenance Stand
Cross Beam
Installation/Removal Tools’
Coolant Hose Adapters
Airlock Handling Kit
Hoist Fixture
Support Dolly
Installation and Maintenance Tools
Assembly and Maintenance Stand
View Ports Handling Kit
Hoisting Fixture
Installation Guide
Removal Tool
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TABLE 3-5 SPACELAB OPERATIONAL GSE (Continued)

612021

-0l

-02

-03

-04

-05

-06

-07

-08
612022

-01

-02

-03

-04

+05

-06

-07

-08

-09
612026
612028

-01

-02

-03-

-04
612030

-01

-02

-03 .

612031
612032
612035

.01 -

-02

612038
-01
-02

Horizontal Access Kit (Internal)
Joadder -Rails
Trolley-Equipment Transfer
" Flat Panels
Ventilation and Utilies Duct
Jib Boom
Access Stand, Module Interior
Trolley Winch
Entrance Stairs (Internal)
Vertical Access Kit
Ladder-Rails
Trolley Equipment Lowering
Access Platform - Sectioned
Utilitics Ducting
Jit Roein
Emergency Breathing Kit
Dolly Winch A
Portable Stowage Container
Vertical Access Ladder
Utility Brid:e Support (Aft)
Utility Bridge Assembly Stand (Aft)
Dolly Platform
" Pallet Interface Plate Stand
End Cone Interface Support
Special Cables and Hoist Fittings
Utility Bridge Transport Kit (Aft)
Container Platform
Container Lid _
Container Cover ’ Sl
Utility Support Mating Tool (Forward)
Vertical Removal Kit (KSC Manipulator Interface)
Position Jig - Bulkhead Tunnel Interface
Reference Plate
Precision Stand

Module Flange Mate/Demate Kit
Mating Bolts (8).
Demating Tools (8)
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612039

612040

612041

612042
612043

612044

612045

612946

612047
612048
612049

. 612050

612052
612053
612054
612056

612057
612058
612059
612060

TABLE 3-5 SPACELAB OPERATIONAL GSE (Continued)

Pallet Mate/Demate Kit
<01 Turnbuckle Tension Rod with Strain Gage
-02 Attachment Force T'ool
Optical Alignmeat Kit
-0l Theodolite with Auto-Collimation Eyepicce
-02 Variable Height Vertical Support
-03 Theodolite Leveling Pad
-04 Theodolite Target and Mirrors
Insulation Handling Kit
-01 Support Frame -
-02 Alignment Guide and Tools
-03 Storage Containers
Scal Installation Kit
- =01 Taper Pin Fittings
-02 Sleeve Fittings
Aft Flight Deck Equipment Handling Kit
-0l Equipment Manipulator
-02 Component Attachment Adapters
Aft Flight Deck Equipment Transport Kit
-01 Equipment Rack
-02 Dolly Platform
-03 Environmental Cover
: Subfloor Installation/Removal Kit
-01 . Subfloor Support
. =02 Subfloor Hoisting Structure
Module Shell, Internal Access
-01 Floor Segments (4)
-02 Access Stand
-03 Two Platforms - Rails Transf{er Track
Rack and Flooxr Shipping Cover
Racks and Floor Transport Platform
Rack and Floor Support Braces Kit
-01 Truss Structure
-02 Support Frame
' Double Rack Handling and Transport Klt
-01 Rack Handling Fixture
-02 Transport Container
Acceleration Limit Indicator
End Cone Shipping Cover
End Cone Transport Platform
Handling Ring Kit
-01 Module Segment Ring
-02 End Cone Major Diameter Ring
-03 End Cone Minor Diameter Ring
Module End Cone Shipping Cover
Module End Cone Transport Platform
Pallet Cover
Pallet Platform

612065

Single Rack Handling and Transport K1t
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TABLE 3-5 SPACELAB OPERATIONAL GSE (Continued)

612067 De¢siceant Canister, Large
612068 Desiccant Canister, Medium
612069 Desiccant Canister, Small
632071 Active Desiccant Cartl . ‘
612075 Installed Airlock Leak Check Kit
-01 Licak Test Dorne
-02 Vacuum Pump
-03 Helium L.eak Detector
612076 Spacelab Local Leak Check Kit (Fced Through)
612077 Gas Component Test Stand
612078 Gas Scrvicing Unit
612079 " Condensate Water Servicing Unit
612080 - Portable Leak Dctection Unit
-01 Hand Operated Vacuum Pump Assembly
-02 Electronic Chasis
-03 Probe
-04 Rechargeable Battery
-05 : Headphone Jacks
612083 Water Servicer
612084 Freon Servicer
612086 Freon Leak Detector
612087 Optical Propertics Measurement Unit
612091 . Portable Leak Tester
612092 Installation Tool Kit (Gask-O-Seal)
612101 Aft Airlock Transport Kit
-01 Lower Container
-02. Lid '
-03 Support Ring
-04 Isolation Mounts
-05 Filter Screen
-06 3 Axis Monitoring Eqmpment
-07 Relative Humidity Indicator
612102 Top Airlock Transport Kit
-01 ' Lower Conlainer
-02 Lid
-03 Support Ring
-04 Isolation Mounts
-05 Filter Screen -
-06 3 Axis G Monitoring Equipment
-07 Relative Humidity Indicator
612105 C-5A Tiedown Kit (U.S.)
612106 Road Tiedown Kit (U, S.)
612107 Transport Kit - Integrated Spacelab

_ ORIGINAL PAGE i
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TABLE 3-5 SPACELAB OPERATIONAL GSE (Continued)

612108
612109
612110
612111
612117
612113
612301
-01
-02
-03
-04
612XXX
612XXX
612XXX
612XXX
612XXX
612XXX
613016
613038
613039
613041
614001
614002
614003
614004
614005
614006
614007
-01

~-02

-03
-04
- ~05
-06
-07
-08
-09
-10
-11
-12
-13
-14
-15

Stabilirer Link - Integrated Spacelab
Trunnion Bearing Rotainer
Horizontal Sling Kit - Spacelab LXlements
Handling Adapter Kit, }nd Cone
Conncction Support, Racks and Floors to Pallet
Trunnion Handling Fittings
View Port Transport Kit
Containers
Container Lids
Support Rings
Isolators
Cleaning Kit
IPS Handling Kit
IPS Service Kit
IS Test and Checkout Kit
IPS Transportation Kit
Refrigeration Unit
X-Ray Unit
Continuity Tester
Grounding/Bonding Tester
EMI Test Equipment
Exterynal Access Kii, Transportcr Installation
Horizontal Sling Kit :
Utility Support (Forward)
Forward Utility Handling Kit
Forward Utilily Shipping Container
Positioning Aids - Subsystem
Support and Handling Kit, Tunncl
Interior Access Asscembly
Segments Handling Sling Kit
Segments Handling Pallet
Handling Sling
Flex Scegments Iandling Dovice
"Handling Dolly
Segments Shipping and Storage Containers
Shipping Container
Protective Cover Kit
Protective End Rings
Support Struts Shipping Container
Flex Segments Shipping Container
Pncumatic Regulation Panel
Leak Detection Kit
Weight and Balance Kit
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614008
614009
614010
614011
614012
614013
614014
614015

614016
61017
614018
614019
614021
614022
614023

TABLE 3-5 SPACELAB OPERATIONAL GSE (Continued)

-16
-17
-18
-13
-20
-21
-22
-23
-24

-25

-26
-27
-2.8

-01°

-02
-03
- 04
-05
-06

. =01

614024
614025
614026
. 614027

-02
-Q3
-04
-05
-06

Electrical Test Set

Scgment End Plates

Interior l.ighting Kit

Tunnel Supports

Bellows Support

Tunnel Support Slings

Tunnel Assembly Workstand

Bellows Retractor

Tunnel Access Platforms

Tunnel/Spacelab Mating Tool

Tunnel Vertical Removal Kit

Tunnel Horizontal Internal Access Kit

Tunnel Vertical Internal Access Kit
Acceleration Monitor Recorder, Conlinuous
C-5A Lifting Trailer Modification Kit
Transporter - Spaccelab, Road
C-5A Lifting Trailer v
Transporter - Spacelab Segments, Road
Cargo Lift Trailer
Adapter Kit, Cargo Lift Trailer
Integration and Checkout Stand

Clearance Gage

.Traveling Bridge

Platforms

Ladders

Stairs

Utilities Support
Pallet Staging/Refurbishment Stand
End Conc Staging/Refurbishment Stand
Rack Staging/Refurbishment Stand
Utilities/Igloo Staging/Refurbishment Stand
Forward Utilities Refurbishment Stand
Desiccant Drying Oven

- Weight and Balance Kit

Sling Set
Lead Cell Set
Flexural Pivot Set
Adapters Set
Display Set
Precision Platform Sct
Airlock Checkout Adapter
Ground Air Conditioning Unit
Cabin Gas Analysis Unit
External Access Kit, Orbiter Inst.xllatxon
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i TABLE 3-6 INTEGRATIUN FACILITY GSE REQUIREMENTS

GSE ITEMS

ACTIVITY

NOMENCLATURE

PREMISSICN
EXPERIMENT
PROCESSING

LEVEL IV
INTEGRATION

LEVEL III
INTEGRATION

POST MISSION
EXP. ELEMENT
PROCESSING

ACCESS
612009 | Module Segment, Floor Covers v v N
£1201C | Paiiet Segment, Fioor Covers N v v v
£12721 H#orizontal Access Kit (Interral}{-01 thru -£3) : v
£12022 | Vertical Access Xit (-01 thry -09)
§12046 | "edule Shell, Internal Access {-01 thru -03) v (v) v
€142 External Access Yit, Transporter Installation
‘514327 Exterral Access Yit, Orbiter Instaliation

BANZLING
612C51 | Module Handling Cage v v v’
612695 | Vertical Sling Kit (-01 thry -10) v v v/ N
512032 Feed Throush Protective Covers Xit {-01 thru -03) / v v~
512213 Packs & Ficor Irs<atlation & Removal Kit (-01 thrv ~C3) v O v
£12573 | Pellet Segrent Support v v v v
£12015 | Igl0g Hardling Kit (-0 thry -05) v v
512916 Airlock Mandling Kit [-01 thru -05)
612019 | Yiew Ports Hasdling Kit (=01 thru -03}
£12525 | Utility Bridee Supnert [Af%) v v v
612021 Geitity Supoert Mating Tool {Fofward) v v
£3202 Vertical Renoval X3t (%5C Manipulator Interface)
512033 | lcdule Flange Mate/Derate Kit (-01, -02) v
612639 | Pallet Mate/Demate %it {-C1, -02) v v
61220481 insyiation Handling Kit (-01, -03) v e v
612262 Seal Installetion ¥it {-01, -52) v
512343 Aft F1ight Oeck Equip—ant Handiing %it (-21, -CZ) v v
612C45 Subfloor Removal/Installation Support (-01, -02) j v v
612049 | facx & Floor Support Sraces Xit (-01, -(2) V) ) i &) (@)
£32355 Fandling Ling Xit (-01, -C2) v v v v
612110 | Forizenta] Stirg Kit - Snaceizb Elemente @ @ @ @
612111 | Hardiing Adapter K7t - £rd Core v v v
614002 | Herizental Sling Kit N v
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-TABLE 3-6 INTEGRATION FACILITY GSE REQUIREMENTS (Continued)

ACTIVITY
EXpERIMENT [LEVEL IV WLEVEL I 1eyp £y pwent
INTEGRATION|INTEGRATION
NO. NOMENCLATURE PROCESSING PROCESSING
HANDLING {Continued)
614003 | Utility Support (Forward) v’
614004 | Forward Utiiity Handling Kit v
614005 | Forward Utility Shipping Container v
614005 | Positioning Aids - Subsystem v v v v
614007 Support and Handling Kit, Tunnel (-01 thry -28)
TRANSPCRTATION

612002 Trensport Dolly \/ r v/ @ \/
512012 | Insulation Tramsport Kit (-01 thru -03) v v
612014 | Igloo Transport Kit : : v v
512401 | View Port Transport Kit (-01 thru -04) . v
612020 | Utility Bridge Transport Kit (Aft)(-01 thru -03) v v v
612024 Aft F1ight Deck Equipment Transport %Kit (-01 thru -03) v IRV
612047 Racks & Floor Shipping Cover / @ v
612043 | Racks & Floor Transport Platform @ (\/) @ @ '
612050 | Double Rack Manciing & Transport Kit (-ul thru -G2) (@) © (@)
612052 { Acceleration Limit Indicator @ Q @
812653 | End Cone Shipping Cover v v/
612054 | End Core Transport Platform v 4 v
612357 | Moduie - End Cone Shipping Cover v v
612058 | Medule - End Cone Transport Platform v v v
612059 | Pallet Cover v v v v
612060 |- Pallet Platform . v v v v
612055 | Single Rack Handling & Transport Kit © @) (@)
612067 Desiccant Canister, large @ (\2 @
612068 | Desiccant Canister, Medium © @) @)
612059 Desiccant Canister, Smail @ @ @
§12071 | Active Desiccant Cart @) ) (@)
612701 | Aft Airlock Transport Kit (-01 thru -07) v Vv
51230 Top Airleck Transport Kit (=01 thru -07) v \7




TABLE 3-6 INTEGRATION FACILITY GSE REQUIREMENTS (Continued)
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ACTIVITY
GSE ITEMS PREMISSION , POST MISSION
EXPERIMENT |LEVEL IV ILEVEL ITI  \pvn g eneny
NG, NOMENCLATURE PROCESSING INTEGRATION jINTEGRATICH PROCESSING
TRANSPORTATIOH {Continued)
612105 | C-5A Tisdown Kit © @) Q
512108 Road Tie Dewn Kit 4 v
£1233 Transgort Kit - Integrated Spacelab
612112 Connection Support - Floor/Racks to Pallet @ @ @ @
§1230X IPS Service Kit v v v
5124¥x | 17S Test and Checkout Kit S v -
£12f7X | 195 Transporiation Kit v v
gi2r¥X | IPS Hendling Kit v v
£14208 Rceceleration Honiter Recorder, Continuous @ @ @
614000 | C-5A Lifting Trailer Modification Kit (V (V) (V)
€14C°0 Transpsrter - Spacclab, Read
514011 | C-%A Lifting Trailer @) (@) (@) @)
£§14032 Transporter - Spacelad Sagments, Road v v v v
€14013 | Carco Lift Trailer (L @) @) @)
£14014 | Adzpter Kit, Cargo Lift Trailer @ @ @ 9
632007 : v N4 v
612028 Utility Bridge Asserbly Stand (Aft){-C1 thru -04) v v v
612335 Positicn Jig - Bulkhead Tunnel Interface (-01, -02) v
612040 | Cetical Alignment Kit (-01 thru -04) @ @
612075 Irstalled Airlock Leak Check Kit {-01 thru -03) v
£12075 Spacelab Local Lezk Chack Kit (Feed Through) v
£120%2 | Incteliaetion Teol Kit (Bask-0-Seal) v
612163 | Trucnion Bearing Retainer v v v’ v
£12708 Stabilizer Link - Integrated Spacelab v
612113 Trurnion Handiing Fittings v v v v
8124xX Cleanirg Xit v v v v
§14015 | integration & Checkout Stand (-01 thru -06) v v
514915 Pz1lct Staging/Refurbishment Stand v~ v~ v
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) TABLE 3-6 INTEGRATION FACILITY GSE REQUIREMENTS (Continued)
ACTIVITY
GSE ITEMS PREMISSION | rver 1v  |Leve POST MISSION
cLIIT - e
EXPERIMENT INTEGRATION | INTEGRATICN EXP. ELEMCNT
NO. NOMENCLATURE PROCESSING Y PROCESSING
YISCELLANEQUS (Continued)
614017 | Erd Cone Steging/Refurbishment Stand N v v v
14018 | Rack Staging/Refurbishment Stand v v v v
514018 Utilities/Igloo Staging/Refurbishment Staad v v~
51422} Forward Utilities Sefurbishment Stand
1614022 | Desiccant Drying QOven v v v v
614023 | Weisht & Balance Kit (-01 thru -05) v |
§2402¢ | Airicck Chackout Adepter |
SERVICE/SHPPORT
612077 | Gas Component & ECS Checkeut Unit Vv
16122072 | Gas Servicing Unit v
612372 Condensate water Se rvzcing Unit v
£12620 | Portable Leak Cetection Unit (-C1 thru -C5) v/ v
£12023 Witer Seryicer v
512084 Freon Servicer v
512025 | Freon Lear Detecter v v
£12037 } Cptical Properties Heasurement Unit v
§12031 | Portzble Lesk Tester v V4 v
51274 | Pefrigeratica Unis v
613015 X-Ray Unit v v v
614025 | Grouyr¢ Air Conditioning Unit (;2}
612726 | Cabin Gas fn2lysis Unit v/
Si4U_ATCRS
611300 Crbiter Interface Adapter
611401 Experiment Segment/Pallet Simulator
6115C Experivant/Subsysten Sinmulater

6511631

Core Seqrent Simujator

()
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TABLE 3-6 INTEGRATION FACILITY GSE REQUIREMENTS (Continued)

’.A-'o

ACTIVITY

GSE ITEMS

NOMENCLATURE

PREMISSION
EXPERIMENT
PROCESSING

LEVEL IV
INTEGRATION

LEVEL III
INTEGRATICN

POST MISSION
EXP. ELEMENT
PROCESSING

61320

ELECTRICAL/ELICTREONIC

VAN

futeratic Terw Egquipment (<01 thru -14)

611023

Recorder & Comunicaticn Control Unit Tester

€11310

Coempizter Tester

(¢4

-2
.

1/3 Unit Tester

il
63151 Mags Mermory Test Zgquipment
€112 27 deyiserd Urit Tester
£ PRI Unit Tester () )
€161 £c¥S Centrol Pane! Unit Tester
RSN Tirz Oicplay Unit Tecter

(9.}
.

CCTY Unit Tester (Caimera & Monitor)

[a,]
Sy
-t |-

QO W A U WO AW W W o
0

(G- 20 aelN I AT BN Ww BN RV BN GV IR L0 W2 T IR SN WRCN B N B

H interccn Unit Tester
£1:52 Caution & HWarning Uait Tester
£1132 Hick Pate Recorder Unit Tester
£1122 Viden Recorcdar Unit Toster
51733 F23 Ynit/Subzyctem Tret Eguipmert
AT Serser Test Ster?
611331 Electrical Cermgorent Checkcut Unit
£31533 Sigrnat Conditicner Checkeut & Display Unit
5i303% Coatinuity Tester V4 Vv
512025 Crovnding/3ending Tester v v
613041 | EMI Test Eouiprent () (5 (@) ]

QS B R [

/N Faquipment with similar function reaguir




right of a GSE item represent requirements for use of that item from
Reference 11. It should be noted that there is r> presently identified
plan by NASA to procure items from this list for suppcvt of Level IV
integration or for use of the items at locations other than MSFC and KSC.
A circle in a column to the right of a GSE item represents an assessment
made in the course of this survey that the item is needed to support
Integration Facility activities.

A brief description of the projected usage of each item circled in Table 3-6
is given in Table 3-7. The descriptions were prepared with the aid of the
GSE descriptions contained in Reference 12.

Table 3-7 also indicates the number of each item projected for use in the
Integration Facility, and a cost estimate for.each item. The source of the
cost estimate is indfcéted in parenthesis to the right cf the cost figure.
The letter R indicates that the cost estimate is from Reference 12, and the
letter E that the cost estimate has been made by personnel conducting this
survey. A1l cost estimates should be considered non-firm, rough order of
magni tude (éOM) engineering estimates. The estimates do not include develop-
ment costs, but assume all development costs will be borne by the initial
procurement for GSE to be used at MSFC and KSC. Costs may be expected to
vary significantly dependent cn the final GSE item designs. The projected
cost for the total number of units estimated for the'Integration Facility

is slightly over $0.77 million. This estimate assumes that two presently
available items, the C-5A Lifting Trailer (614011) and the Caryo Lift Trailer
(614013), are provided at no cost to the LSP program. In some cases the GSE
items shown in Table 3-7 may be capable of providing more functions than those
required by Integration Facility activities. In these cases it may prove
cost effective to design and fabricate a substitute GSE item for use in the
Integration Facility. The decisions as to which, if any, items this apprcach
is applicable must be deferred until more design details are available for
the baseline GSE 1tems.
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Transport Kit (-01 and
- =02)

or empty double racks. Includes rack
hoisting fixture, -

'ﬁ.
TABLE 3-7 INTEGRATION FACILITY NASA/ESA GSE
) No. Units Est. Unit Est. Total
‘Number Nomenclature Projected Usage Required Costs(ROM) Cost (RCM).
' : $
ACCESS’
812046 Module Shell, Ipternal Substitute floor for mock-up modification 1 5 K (R) 5K
. Access (-01, -06, -03) and for use in shared 1ab simulations, :
* HANDLING
61201 Racks and Floor Ipstal< Used to install and remove racks and 1 45 X (R) 45 X
. lation and Removal Kit floors from mock-up.
(-01, -02, -03)
612043 - Rack and Floor Support Stiffens rack and floor segments 3 2 K (R) 6 X
Braces Kit (-01, -02) during shipment ard handling
612110 ° Horizontal Sling Kit - Utilized in handling and hoisting of 1 5 K (E) 5K
Spacelab Elements Spacelab elements (details TBD)
TRANSPORTATION . _
612002 Transport Do11y Dolly provides mobility inside inte- 3 29 K (R) 87 X
(rack and floor) gration facility to racks and floor sets.
612047  Racks and Floor Shipping Environmental protection during shipe 2 7 K (R) 14K
. Cover ment of rack and floor assemblies.
612048 Racks and Floor Trans- Used with shipping cover for trahs- 2 1 K (R) 2K
port Platform port of rack and floor assemblies.
612050 Doub]é Rack Handling and Provides'shipping container for tall 2 8 K (R) “ 16 K



- TABLE'3-7 INTEGRATION FACILITY NASA/ESA GSE
(continued)

No. Units Est. Unit Est. Total

Ly-€

Transport Kit (-01 and

- -02)

or empty double racks.

Includes rack
hoisting fixture. . )

Number Nomenclature - Projected Usage Required Cosa:s(ROH) Cost (ROM)

‘ ' $

ACCESS .

612046 Module Shell, Internal Substitute floor for mock-up modification 1 S K (R) 5K
Access (-01, -06, -03) and for use in shared lab simulations.

HANDLING

61201 Racks and Floor Instal- Used to install and remove racks and 1 45 X (R) 45 X

. 1ation and Removal Kit floors from mock-up. :

(-0]' -02. -03)

612049 Rack and Floor Support Stiffens rack and floor segments 3 2 K (R) €K
Braces Kit (-01, -02) during shipment and handling

612110 © Horizontal Sling Kit - Utilized in handling and hoisting of 1 5 X (E) 5K

. Spacelab Elements - Spacelab elements (details TBD)

TRANSPORTATION '

612002 Transport Dolly Dolly provides mobility inside inte- 3 29 K (R) 87 K
(rack and floor) -gration facility to racks and floor sets. .

612047 Racks and Floor Shipping Environmental protection during ship- 2 7 X (R) 14K
Cover _ment of rack and floor assemblies. :

612048 . Racks and Floor Trans- Used with shipping. cover for trans- 2 1K (R} 2K
port Platform port of rack and floor assemblies,

612050 Double Rack Handling and Provides shipping container for tall 2 8 K (R) 16 K
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TABLE 3-7 INTEGRATION FACILITY NASA/ESA GSE

(continued)

Hodification Kit

trailer to 16m x 5 m (52.5 x 16.4 ft)
to accommodate Spacelab elements.

. No. Units Est. Unit Est. Total
Nurber Nomenclature Projected Usage Required Costs(ROM) Costs(ROM)
612052 Acceleration Limit Self-contained three axis maximum 3 5 K (R) 15 K
Indicator g force recorder for shipping
acceleration
612065 Single Rack Handling Provides shipping containér for full 2 8 K (R) 16 K
and Transport Kit or empty single racks. Includes
rack hoisting fixture, )
612067 Desiccant Canister, Consists of silica gel canisters 3 10 X (R) 0 K
Large and interface hoses. Used for .
humidity control during shi pment.,
612068 Desiccant Canister, Same as 612067 3 8 X (R) 24 K
Medium _
612069 Desiccant Canister, Same as 612067 - 3 6 K (R) 18 K
Small
612071 Active Desiccant Cart Used for active humidity and temperature ] 29 K (R) 29 X
control for major Spacelab assemblies
during shipment,
612105 C-5A Tiedgwn Kit Straps, rings, and slings for tying down o 11 K (R) 11 K.
Spacelab hardware for air transit. '
6'12]12 Connection Support - Secures hardware to shipping pallet. 2 5 K (E) 10 X
Floor/Racks to Pallet (Details are TBD) .
614008 - Acceleration Recorder, Monitors continuous three axis 2 5 K (R) 10 &
Continuous ~acceleration profile during transit.
614009 - C-5A Lifting Trailer Extends platform of C-5A 1ifting ] 11 K (R) . nk
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TABLE 3-7 INTEGRATION FACILITY NASA/ESA GSE

3

Number Nomenclature

(continued)

Projected Usage

No. Units Est. Unit Est. Total
Required Costs(ROM) Cost (ROM)-

$

614011 C-5A Lifting Trailer

. 614013 Cargo Lift Trailer

614014 Adanter Kit, Cargs
Lift Trailer

MISCELLANEQUS

612040 Optical Alignment Kit -

(<01 thru -04)

SIMULATORS
611601  Core Segment Simulator

" This -item is part of standard C-5A

equipment. It will be used to
hoist elements for transfer to C-5A
cargo bay (see ftem 614009)

Used to hoist Spacelab elements to
height of aircraft floor. Used for
shipment of less than full rack/

floor sets on other than C-5A aircraft.

Interfaces with item 614013 for 1ifting
and transfer to aircraft of equipment.

Provides a precise reference during
mating of rack/floor sets into
mock~-up. )

Used during checkout and simulations.
Includes a flight type computer and

~ _ software, mass memory, computer I/G

unit, recorder, and simulated Spacelab
EPDS equipment. Used to eliminate need
for some costly flight equipment during
checkout and simulations. (Capabilities
are under review.]

1

Assumed
GFE

Assumed
GFE

11 K (R)

5 K (R)

352 K (R)

Assumed
GFE

Assumed
GFE

1T K,

5K

352 K
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. 613041

Nunber

Nomenclature

(concluded)

Projected Usage

TABLE 3 7 INTEGRATION FACILITY NASA/ESA GSE

No. Units Est. Unit Est. Total
Required Costs(ROM) Cost (ROM)-

$

ELECTRICAL/
ELECTRONIC

611914

RAU Unit Tester

EMI Test Equipment

NOTE:

Simulates input signals of subsystems
and experiments and checks RAU output
signals. Used for set-up tests and

troubleshooting during integration
activities.

Used to verify that EMI will be at

a sufficiently low level to prec]ude

interference with Spacelab systems
or experiment operations.

R denotés ccst estimate from Reference 12.

E denotes cost estimate made in th-s survey.

1 24 X (R) 24 X
1 27 K (R) 27 K
TOTAL 773 K



In addition to the NASA/ESA GSE items listed iniTable 3-7, &n additional
set of GSE items were identified by this survey. The additional items
are presented in Table 3-8, and include equipment capable of providing
LSP flight hardware related processing functions either more effectively
than NASA/ESA items c¢r in addition to those provided by NASA/ESA items,
(Additional support equipment less directly involved with Spacelab fl{ght
hardware is discussed in Section 3.4.2.)

The two characters preceeding the identification numbers assigned to the
additional GSE items in Table 3-8 are XX to differentiate items from those
on the NASA/ESA list. The third character is coded in the same fashion

as that previously indicated; i.e., 3 denotes an item of electrical GSE
for which NASA should be responsible, and 4 a mechanical GSE item of NASA
responsibility. No 1 or 2 third digit characters were assigned. The re-
maining three characters were assigned in an arbitrary fashion. A column
describing the projected usage of each item is included in Table 3-8,
along with a coluwn for the number of units required and cost information.
The numbers in brackets beiow the cost figures indicate e¢stimated develop-
ment costs in man-hours. As in Table 3-7, all costs should be"considered
as preliminary, non-firm, rough order-of-magnitude (ROM) engineering
estimates. All estimates indicated were made by Integration Facility
survey personne1 based on past engineering experience.

Total cost for the .required numbers of items indicated in Table 3-8 is
estimated at $6.94 million with 17,000 man-hours required for development;
plus development and unit costs of the operational era Orbiter and Space-
lab mock-ups and the Integration Facility computer aided test monitoring
equipnient. Costs for these¢ items are dependent on preliminary design
analyses which were considered outside the scope of this survey. As a
reference cost comparison point, the SpaceIaB Automatic Test Equipment,
which will have capability considerably in. excess of that required for
Integration Facility computer aided test monitoring equipment, is es-
timated to require $230,000 for development and to have a unit cost of -
$949,000. '
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TABLE 3-8 .ADDITIONAL GSE ITEMS

No. Units Est. Unit Est. Total

Number Nomenclature Projected Usage Required Costs(ROM) Costs(ROM)
ACCESS
XX4101 General Purpose Exterior access to Orbiter and 1 8 X (E) 8 K
Scaffolding . Spacelab mock-ups and to racks and [None]
: equipment.being integrated. .
XX4102 Protective Covers Pads to shield and protect flight 1 1 K (E) 1K
: ' hardware during-LSP Facility based .[40]
operations. :
- HANDLING _
XX4201 Mobile Hoist/Sling - One ton capacity portable hydraulic 1 3K (E) 3K
' o 1ift with sling. Used to 1ift and [None]

position items for integration.

xX4202 Small Equipment . Laboratory-type cart for.moving 6 .2 K (E) 1.2 K
) Transport Cart . small items about in the integration [None]
. facility.

XX4203 Rack Transport Cart = - Underslung cart for movement of racks 4 3K (E) 12K

inside building. Sized to carry a

single or double rack, empty or inte-

grated, with environmenta] cover, _
XX4204 Aft Flight- Deck Hand]ing Holding and positioning apparatus for | 5 K (E) 5K
‘ Apparatus installation of equipment with aft [200] .

: flight deck consoles.

TRANSPORTATION
XX3301 Transpdrtation- f The kit will be attached to critical 1 $0 K (E) 50 X

Instrumentation Kit - environmentally controlled items in
‘ : shipment to obtain a continuous record
of humidity, temperature, cleanliness,

and acceleration levels,
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TABLE 3-8 ADDITIONAL GSE ITEMS (continued)

No. Units Est. Unit Est. Total

Nunber Nomenclature Projected Usage Required Costs(ROM) Costs(RQH)
TRANSPORTATIU ’
XX4302 Aft Flight Deck Equipment  Shipping container for aft flight 2 3 K (E) 50 K
Transport Container deck equipment. . Also serves as . [750]
interface fit check equipment. ‘
XX4303 Tiedown Slings for Road Tiedown straps and other devices used 1 3 K (E) 3K
. Transport of Spacelab to secure Spacelab elements to trans- raoj
Elements porter for movement from airfield to
LSP facility. (Used with XX4304)
XX4304 Road Transport Trailer Used to transport Spacelab comporents 1 15 K (E) 15 X
for Spacelab Elements and integrated payloads between LSP {nte- [640]
gration site and airfield.
MISCELLANEQUS
- XX4401 Assembly Stand Consists of a pair of rails which 1 60 K (E) 60 X
interface with item 612011, and [700]
scaffolding/access stairs. Used to
. position rack/floor sets for instal-
lation and removal from mock-up.
XX4402 Cleaning and Inspection "Used to clean and verify the cleanliness 1 10 K (E) 10K
Kit - of experiments and Spacelab equipment during . [460]
integration and checkout.
YX4403 Rack Integration Access Work station and access platforms used 3 12 X {E) 36 K
Stand for experiment integration to racks and to [460]
rack asserblies.
XX4404 Dessicant Drying Oven Heater, blower, oven and controls used to 1 15 ¥ (E) 15 K

dry dessicant containers. [360]




-8h-¢€

8

5

" TABLE 3-8 ADDITIONAL GSE ITEMS (continued)

No. Units Est. Unit

Esc. Total

provide high accuracy pressure
readout for calibration and set-up.

[200]

- Number Nomenclature Projected Usage Required Cost (ROH) Cost (ROH)
XX4405 Weight and Balance Kit Support truss, slings, load cells and 1 175 K (E) 175 K
- associated equipment. Used to verify r3520]
weight and c.g. of experiments and
integrated payloads
SERVICE/
SUPPORT
XX3501 Cable Kit A collection of standardized interface 1 75 K (E) 5K
cables for use in integration, checkout, [2000) '
. and simyl atlon.
XX3502  Lighting Kit A set of portable 1ights and cables 1 10 K (E) 10 X
. _ designed for use inside the Spacelab [300]
mockup .during integration.
XX3503 c'alibr_ation Kit Items commonly used in calibration of 1 S0 K(E) - spx
. : sensors and transducers -supplemented [500] .
by JSC metrology lab.
XX4504 Vacuum Servici ng Cart ‘A genaral purpose portable vacuum source 1 25 K (E) 25 X
with controls. Used with experiments [200]
using cryogens.
XX4505 . Cryogenic Transport Cart Portable dewar for integration area - 2 2 X (E) 4K
: transport of IN,. [None]
XX4506 Trace Gas Cart Provides trace gases to exper‘lments 2 3 K (E) 6 K
and detectors. [50]
XX4507 Pressure Test Cart * General purpose cart used to 1 15 K (E) 15K
) pressure test equipment and to
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TABLE 3-8 ADDITIONAL GSE ITEMS (continued)

gaseous helium supply.

' ' No. Units Est. Unit Est. Total
Number Nomenclature Projected Usage 4 Required Costs(Rox) Costs(ROM)
XX3508 Mass Spectrometer Leak Provides capability in excess of 1 5 K (E) 5K
Detector that available from item 612080, [None]
XX3509 Battery Test/Service Cart Used to monitor and service batteries 1 3K (E) 3'K
used in various experiments. [100]
XX3510 Ultrasonic Test Cart Nondestructive test equipment used 1 15 K (E) 15 X
to inspect experiment equipment [None]
for structural flows.
- XX4511 Fluid Flow Measurement Provides a range of flowmeters and 1 20 K (E) 20 K
Kit transducers with readout equipment [200]
for experiment checkout flow
measurements.
XX4512 Chilled Water Coolant A portable cart containing a Freon 1 15 K (E) 15 K
Cart vapor compression refrigeration ' : [400] :
. unit, an interface heat exchanger,
and a circulating water loop. The
water loop interfaces with experiment
assemblies using liquid cooling.
xX4513 Freon Coolant Cart A portable cart containing a Freon 1 - 20 X (E) 2 K
: cooling loop and controls, The unit . [50G]
interfaces with the facility cold
water system and with the Spacelab
Hater Servicer (612083) to provide
checkout and simulation coolant
[9960 watt max. (34 K Btu/hr. max.)] ’
Xx4514 Portable Leak Detector Equipment for locating leaks in lines, 1 3K (E) 3K
fittings and components. Used With [160]
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TABLE 3-8 ADDITIONAL GSE ITEMS (continued)

No. Units Est. Unit Est. Total

:

Number Nomenclature Projected Usage Required Costs(ROH) (:osts (ROM)
XX4515 Water Coolant Loop Used ‘to provide chilled water during 1 85 K (E) 85 X
- Assembly checkout operations. Simulates [1000]
. ". Spacelab ECS water loop .operation, .

XX4516 Freon Leak Detector: . Portable unit used to check for Freon 1 1K {£) 1K

L leaks in cooling units and inter- [75]

‘ connecting plumbing.
Xx4517 Ground Afr Conditioning This unit interfaces with the Spacelab 1 35 K 25K

Unit cooling ductwork and provides cooling, :

hunidity control, and filtration during
integration and checkout operations.

XX4518 . Gas Analysis Unit Used to check mockup atmosphere com- 1 35 K (E) HK

position during ground operations. [1000]
SIMULATIONS h
XX460? Spacelab Mock-up Used in preflight simulations. ' 1 [TBg] T80
.. T8
| XX4602  Orbiter Mock-up : Used in preflight simulations. | 1 [TBD] _ 180
) : TBD
ELECTRICAL/
ELECTRONIC
XX3701 Electrical Load Banks Used for experiment and integration 2 4 X () 8 K

equipment tests. {200]
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“ TABLE 3-8 ADDITIONAL GSE ITEMS (continued)

Nomenclature Projected Usage

No. Units Est. Unit Est. Total
Required COSts(RON) Cost (ROM)

$

XX3702

. XX3703

XX3704

Performs functions similar to ATE
(611001), but structured to support
level IV and III JSC effects.
Functions include stimulation and
command generation, generation of
display formats, test data evaluation

Computer Aided Test
Monitoring Equipment

and reduction, data recording, downlink/
uplink control, utility profile monitoring.

Includes software.

Continuity Tester’
and to verify conductor identification
within cable bundles. -

Items used to check the grounding of
installed experiment equipment to
‘'structure.

'-Grounding/Bonding Test-
Unit. 4

NOTE:

—

E denotes cost estimate made in this survey. '

Numbers in brackets denote estimated man-hours required for development

Equipment used to check interface cables

1 TBD T8D
[T80]

i 55 X (E) 55 K
[1000]

1 10 X (EY 10 K

TOTAL 939 K



The total unii costs for all items shown in Tables 3-7 and 3-8 (with the
exception of the 2 cargo lift trailers, the Orbiter/Spacelab mockups, and
the computerized test monitoring equipment) is approximately $1.71 million.

3.4.2 Qther Support Equipment

Non-GSE items needed to support Integration Facility tasks are listed in
Table 3-9. The items shown in the table are taken from the data sheets
included in Section A of Reference 10, and are arranged in the table by
subfacility. A preliminary, rough order-of-magnitude (ROM) non-firm
estimate of the cost of most items is provided to the right of the item.
The following assumptions were made in preparing the equipment cos ' es-
timates:

a) automotive, mobile crane and forklift equipment is provided from
existing motor pool items.

b) some equipment will be shared by two or more areas as noted in
the table.

c) computational equipment used in the data lab is assumed to be
leased as are acoustic couplers.

' d) no costs are nacessary for -the use of éxisting scientific labora-

tory capability.

e) design development, set-up and interface connection and verifi-
cation costs are not included.

The total cost of equipment whose cost is indicated in Tabie 3-9 is approxi-
mately $331,000. Slightly over $100,000 of this amount is accounted for by
office furniture, storage cabinets, workbenches, and similar equipment which
may be available from within NASA. Costs for several items which are

not well defined at this time are not included in the above cost figures.
These items include:

a) waste/dead animal disposal, data monitoring, and habitat units for
specinen holding. _

h) subsystem equipment to replace the Orbiter ana Spacelab flight systems
in the mockup area.
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TABLE 3-9 INTEGRATION FACILITY EQUIPMENT LIST

Ref, Qty Unit Total
Mo. Item _ Req'd Cost, $ Cost, $ Remarks
1.0  SHIPPING AND RECEIVING
1.1 Dock Area
flat bed carts . 4 200 800
hand tools for crate disassembly 1 set 100 100
hand trucks : . 2 75 150
4.5 x 103 Kg (5 ton) capacity 2 ——- ---  motor pool’
forklifts 1 .—- .- equipment used
18 x 103 Kg (20 ton) portable crane on "as required"
basis
1.2 Non Clean Room Receiving
18 x 103 Kg (20 ton) monorail 1 ‘22,500 22,500 plus instal-
crane work benches 3 - 150 450 lation
desks with chairs 2 275 550
stools 3 50 150
0.9 x 103 Kg (one ton) automotive 1 -——- ---  motor pool
van equipment
dedicated to
. facility
misc. hand tools 1 set 100 100
hand truck 2 75 150
flat bed carts 2 200 400
1.3 Packing Area - Clean Room
laminar flow work bench 1 3,000 . 3,000
tape dispensers 1 50 50
storage bins for materials 1 250 250
vacuum bagging equipment 1 1,000 1,000
vork bench 1 150 150
heat sealing equipment 1 300 300
1.4 Clean Room Receivina
hand tools for crate/package .
opening 1 set 100 100
magnifying glasses, jeweler's
loupes 3 50 150
precision measuring equipment 1 set 3,000 3,000
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TABLE 3-9 INTEGRATION FACILITY EQUIPMENT LIST (Continued)

Ref. Qty - Unit Total
No. Item Req'd Cost, $ Cost, $ Remarks
1.4 Clean Room Receivina (continued)
0-509 gram scale 1 250 250
0-45 Kg (1-100 1b) scale 1 300 300
0-227 Kg (0-500 1b) scale 1 300 300
workbench ' 1 150 150
stool 1 50 50
1.5 Packing Area - Non Clean Room
hand tools set 100 100
crating material storage bin 1 250 250
tape dispensers 2 50 100
roll paper/packing material
holders 1 100 100
band strapping equipment 1 150 150
1.6 Equipment Cleaning Area '
portable scaffold/workstand 1 500 500
4,6 m (15 ft) stepladder 1 75 75
storage cabinets for cleaning
supplies - 2 175 350
vacuum cleaner and accessories 1 300 300
2.0 SPECIAL REQMTS/ITEMS HOLDING AREA
2.1 Specimen Inspection, Examination and
Test ' .
examination table 1 300 300
examination equipment 1 set 500 500 expt. dependent
laboratory carts, 3 125 375
specimen transport container 3 100 300 various types
transducer test egquipment 1 set 2,000 2,000 expt. dependent
waste and dead animal disposal
equipment 1 TBD TBD use of existing
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TABLE 3-9 [INTEGRATION FACILITY EQUIPMENT LIST (Continued)

Ref, Qty Unit Total
No. Item Req'd Cost, $ Cost, $ Remarks

2.2 Closely Controlled Specimen Storage

incubator 2 500 1,000 Equipment
aquaria 2 1,000 2,000 requirements
plant holding facility 2 700 1,400 are highly
vertebrate holding cages 6 TBD TBD  experiment
refrigerator ] 600 600 dewendent.
freezer 1 600 600 Pi provided
workbench 1 150 150 equipment
used as
possible,
Special environ-
ments Tikely to
be required.
2.3 Normal Environment Specimen Storage
work benches 2 150 300
electrical equipment racks "2 . 200 400
data monitoring equiprent 1 set TBD - T8D (type TBD)
specimen transport carts 2 500 1,000
plant holding facility 2 500 1,000
aquaria ’ 2 700 1,400
incubators 2 300 600
refrigerators 1 600 609
special waste disposai equipment 1 set . TBD TBD
laboratory holding units for
medium and small vertebrates 1 set TBD TBD experiment
. dependent
3.0 EQUIPMENT STORAGE
3.1 Normal Room Temperature Storage
metal shelf storage units . 26 175 4,550 - (0.6 x 2.4 x 2.4 n)
desk 2 ) 200 400
chair (desk) 2 75 150
5-drawer file cabinets 12 150 1,800
CRT terminal -w/keyboard 1 2,500 2,500
3.2 Non-Controlled Storage (Outdoors)
9 x 103 Kg (10 ton) mobile crane ] - --- . motor pool
4.5 x 103 Kg (5 ton) forklift o equipment used
' ' on “as required"
basis

ORIGINAL
oF PAGE re
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TABLE 3-9 INTEGRATION FACILITY EQUIPMENT LIST (Continued)

Hg)

Ref, Qty _Unit Total
No. Item Req'd Cost, $ Cost, $§ Remarks
4,0 EXPERIMENT TEST/CHECKOUT LAB
4,1 Performance Test Area
0.9 x 103 Kg (one ton) overhead hoist 1 2,000 2,000
viork benches 3 150 450
flat bed carts 2 200 400
4,2 Offgassing Test Area
outgassing flasks, wi/accessories 10 100 1,000
bell jars . 2 126 250
bell jar base carts 2 300 $00
pressure regulation system 1 400 400
vacuum measurement equipment 2 150 300
fume hood 1 1,000 1,000
gas chromatograph (dual column) 1 ——- -~= assume use of
strip chart recorder i - -— existing equipment
calibration gas bottles 12 25 300
vacuum chambers -0. cube 2 2,000 4,000 (2x2x2 ft min)
vacuum pumps =1.7 m /hr 69, 6x104n/m2 2 200 . 400 {lcmf @ 28.5 in.
quartz lamps 4 150 600
infrared lamps 6 15 90
glassware and fittings 1 set 300 300
experiment specific support '
equipment A/R —— - integration area
work bench 1 150 150 equipment used
. as needed
¢3 Flammability Test Area
ignition source transformer 1 200 200
pressure reqgulation system 1 400 400 -
optical pyrometer 1 200 200
vacuum gage ° 2 50 100
fume hood 1 1,000 1,000
72 liter bell jars 2 125 250
bell jar base carts 2. 300 600
vacuum pumps w/controls 2 200 400
high voltage supply 2 100 200
workbench 1 150
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TABLE 3-9 INTEGRATION FACILITY EQUIPMENT LIST (Continued)

L I '
Ru?, Qty Lait Total
No.  Item Req'd Cost, $§ Cost, $ Remarks
5.0 EXPERIMENT DEVELOPMENT LAB
5.1 General Mechanical Shop Area -
fathe - 15.2 cm (6 in.) ] 4,000 4,000
mill - vertical 1 4,000 4,000
. heliarc 1 1,000 1,000 . .
5 brake, 0.3 x 122 cm capacity 1 700 700 (1/8 in. x 48 in. cap.’
shear, 0,3 x 122 cm capacity 1 1,000 1,000 (1/8 in. x 48 in. cap.,
drill press 2 300 600 :
band saw, multipurpose 1 1,000 1,000
grinders 2 150 300
sander 1 250 250
vise 2 100 200
storage cabinet 3 175 525
parts bins 2 200 400
work benches 3 150 450
© stools 5 75 375
5.2 General Electrical Shop Area
workbench 3 150 450
multtimeters 6 100 600
lab oscilloscope 1 450 450
dual trace memory scope 1 700 700
signal generator 1 300 300
frequency meter 2 500 1,000
data signal amplifiers 4 200 800
lab thermocouple readouts 3 250 750
_event counters/timers 2 350 700
four charnel chart recorders 2 400 - 80G
low voltage power supplies 2 200 400
high voltage power supplies 2 200 400
stools - 3 50 150
standard electrical hand tools 1 set 250 250
storage cabinets ‘ 3 175 . 525
5.3 Tube Fabrication Area
tube bender 1 800 800
tube flare 1 1,000 1,000
tube storage rack 1 200 200
parts bins 1 250 250
tube master storage rack 1 200 200
set 250 . 250

~ standard mechanics hand tools - 1
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TABLE 3-9 INTEGRATION FACILITY EQUIPMENT LIST (Continued)

no additional equipment required -
share use of clean room integra-
tion area equipment (6.1 above)

C -2 | 38,

Ref, Oty Unit Total
Ho. Item Req'd Cost, $ Cost, $ Remarks
6.0 CLEAN ROOM INTEGRATION SUBFACILITY
6.1 Clean Room Integraticn Area
air compressor, 26n°/hr @ 6.9x105 n/m? ! 1,000 1,000 .
workbench ' n/m 6 ’150 '900 (15¢fm 100 ps1 B/U)
flat bed carts 2 200 400
8-bay gas bottle racks 3 200 600
emergency lighting units 6 50 300 .
4.5 x 103 Kg (5 ton) electric forklift! — --- motor pool equipmer
hazardous material disposal
system 1 1,500 1,500 (e.g., chromate
tanky
freon coolant cart w/accessories ] 2,500 2,500
refrigerator 1 600 600
freezer ‘ 1 600 600
mechanical and electrical hand .
tools 1 set 1,000 1,000
9 x 103 Kg (10 ton) monoraii crane . ! - --= use crane presently
g located in bidg. 3€
room 1010
6.2 Wiring Harness Fabriﬁation Area
vork bench 2 150 300
wire spool storage racks 2 100 200
equiprent storage cabinet 2 175 350
stool 4 50 200
6.3 Clean Room Test Area
no additional equipment
required - share use of
clean room integration area
equipment (6.1 above)
6.4 Clean Room Work Area




TSBLE 3-9 INTEGRATION FACILITY EQUIPMENT LIST (Continued)

Ref, Oty Unit Total
No, Item Req'd Cost, $ Cost, $ Remarks

7.0 ORBITER SPACELAB MOCK-UR
7.1 Mock-up Area
monorail hoist -1.8x103 Kg (2.0 ton) ) 6,000 6,000 pius installation

scaffolds-0.6x6.1x1.5 H m 2 300 60C (2x20x5H ft)
emergency liahting units 4 50 200
radiation monitoring equipment 1 set 5,000 5,000
fire protection clothing 2 1,000 2,000
CO? fire fighting supply 1 2,000 2,000
LN, cold traps 2 2.500 5,000
LI, storage system 1 - - existing
(eQuipment listed in the :
integration area, 6.1, is
also used in the Mock-up
Area. See also GSE items listed
in Tables 3-7 and 3-3)
simulated Orbiter/Spacelab -

subsystems 1 set 8D ~ TBD dependent on design

8.0 DATA LAB

8.1 Data Management Area

terminal controller/keyboard 3 1,500 4,500 '
acoustic coupler 2 am- -—- assumed leased
CRT display units 3 1,000 1,000
line printer 1 -—- - assume computer
computer ] ——- - and associated
card reader 1 ‘- - equipment is
card punch 1 - -— leased
desk 3 200 600
chair 3 75 225
tables 2 100 200
bookcase 2 50 100
five drawer file cabinet 2 150 300
9.0 TEST CONTROL/FLIGHT SUPPORT AREA .

+ 9,1 Test Control Areca
audio switch gear 1 300 - 300
video switch gear 1 500 500
audio recorders 2 700 .1,400
vidco tape recorders 2

6,000 12,000
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TABLE 3-9 INTEGRATION FACI:.ITY EQUIPMENT LIST (Continued)

Ref, Qty Unit Total
No. Item Req'd Cost, $ Cost, $ Remarks
9,1 Test Control Area (continued)
video monitors 4 500 1,000
CRT display 1 1,000 1,000
keyboard, terminal contreller 1 1,500 1,500
communications headsets 6 75 450
audio amplifiers 3 100 300
public address speakers 2 50 100
2-bay control consoles 4 500 2,000
chairs 4 75 300
five drawer file cabinets 2 150 300
four shelf bookcases 2 50 100
9.2 Science Monitoring Area
strip chart recorders 9 4,000 36,000
- CRT displays 9 1 000 9,000
keyboard, terminal controller g 1, "500 13,500
acoustic couplers 6 -—- —— assume leased
line printer (shared by 3 areas) 1 - -—- assume leased
video monitor 6 500 3,000
communication headsets 9 75 675
2-bay desk-type consoles 15 500 7,500
chairs (desk 15 75 1,125
tables 3 100 300
chairs (for tables) 12 50 600
bookcases 6 50 300
five drawer file cabinets 6 150 900
10.0 FACILITY MAINTENANCE AREA
10.1 Facility Equipment Storage Area
steel shelf storage units 4 175 700
10.2 General Purpose Facility Modification Area
machinist's vise 1 100 100
pipe vise 1 50 50
steel storage bin unit 1 250 250
steel storage cabinet 1 175 175
hand tools 1 set 150 150
work bench 2 150 300
flat bed cart . 1 200 - 200
ORIGINAL PAGE g3
I POOD QUALITY
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TABLE 3-9 [INTEGRATION FACILITY EQUIPMENT LIST (Continued)

Ref, Qty Unit Total
No. Item ~ Req'd  Cost, $§ Cost, $ Remarks

s c—

11.0 GENERAL .PUPPOSE SCIENTIFIC LABORATORIES

1.1 General Puyrose Labs

use of existing laboratory -- -—- - assume use of
equipment is assumed for . existing
activities in the. followina capability
areas: ‘

environmental physiology
cardiovascular
neuroscience
cardiopulmonary
bioinstrumentation
microprocessing
food and nutrition
toxicology
biochemistry
microbiology

data archival library
photographics

J11.2 Isotope Management Lab

w——t

plastic lined deionized water 1,000 1,000 for heat source
storage tank (chilled) . storage

padding for floor 1 200 200
transport cart 1 300 300
handling tools 1 set 250 250
air monitor system 1 4,000 4,000
alpha survey meter ]

gamma survey meter 1 2,000 2,000
neutron survey meter 1

personnel dosimeters 25 250 6,250
log books 1 10 10
securable storage cabinets -2 250 250
personnel protective and 2

200 400
incident control eauipment .

(see data sheet)
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TABLE 3-3 INTEGRATION FACILITY EQUIPMENT LIST (Concluded)

Ref, : Qty “Unit Total
No. Item Req'd Cost, $§ Cost, $§ Remarks

12,0 OQFFICE AND MEETING ROOI .SPACE

12.1 Conference Rooms

tables 1.2x6.1 m (4 x 20 ft) 2 300 . 600
chairs (straight back) 60 50 3,060
16 mm sound projectors 2 300 600
vu-graph projectors 2 125 250
projection screens 2 75 150
chalk boards 2 40 80
12,2 Office Areas .
desks ' 150 200 30,000
tahles 20 100 2,000
chairs (desk type) 150 75 11,250
chairs (straight back) 100 50 5,000
file cabinets 125 150 18,750
chalk boards 75 40 - 3,000
cork boards 40 25 1,000
coat racks 25 25 . 625
bookcases 75 50 3,750
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Section 4
DESCRIPTION OF AVAILABLE JSC LIFE SCIENCE FACILITIES

The Lyndon B. Johnson Space Center (JSC) will be a primary location for
Shuttle/Spacelab Life Sciences payload integration and simulation activities
within NASA. The JSC resources required to support Shuttle era Life Sciences
Payload (LSP) activities will be composed of existing capabilities supple-
mented as necessary by additional resources. The following paragraphs have
been prepared as the result of a facility survey conducted in June 1976 and
provide a brief description of existing facilities and cquipment. The capa-
bilities described provide a nucleus about which final JSC LSP processing
accommodations may most economically be implemented. A description of the
recommended Shuttle cra LSP processing facility configuration is provided

in Section 5.0.

The current JSC Life Sciences Directorate facility resources may be divided
into three major categories: bioengineering, biomedical research and health
services. The bioengineering operation: are located in Building 36 which
will also serve as the primary Life Science Payload (LSP) Integration
Facility. Biomedical research and certain health services functions are
being consolidated into Building 37 from several other JSC facilities. Addi-
tional health services accommodations are available from the JSC Dispensary
and Dental clinic housed in Building 8. A layout of the NASA JSC site
depicting facility locations and nomenclature is provided in Figure 4-1.

4.1 FACILITY SURVEY RESULTS

4.1.1 Building 36 -- Bioengincering and Test Support Facility

The Bioengineering and Test Support Facility, Building 36, consists of two

wings. The north wing, a single story unit of approximately 957 m2 (10,300 ftz),
currently provides the primary office area for NASA - JSC Bioengineering

Systems Division personnel. A plan view of the north wing office area is

shown in Figure 4-2 for reader familiarization/orientation.

4-1
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T e 7

The general charactéristics c¢f the north wing office arca are listed in
Table 4-1.

TALLE 4-1

BUILDING 36 OFFICE AREA GENERAL CHARACTERISTICS

Numbeyr of O0ffices
Office Floor Space
Office Size (Range)

PARAMETER

%
539 m> (5800 ft°)
8.7 - 33.9 n’

(93 - 365 ft2)

Office Size (Average) 14.9 m2 (160 ftz)

No. Personnel Currently Accommodated =55

No. Conference Rooms 1

Conference Room Size 23.7 m2 (255 ftz)

Standard Accommodations Office furniture
Elect. Receptacles
Telephones
Lighting

A compilation of facility physical éharacteristics and existing utilities

~on a room-by-rocm basis (north wing) is provided in Section B, Table B.1,
of Reference 10. The information is formatted in chart form and includes
floor area, volume, door dimensions and all utility services currently
available.

The south wing of Building 36 consists of a three story [=13.7 m (45 ft high)]
structural steel/metal building with laboratory, general purpose shops or
office floor plan layouts on a portion of each level. The entire south

wing is air-conditioned, equipped with large exterior overhead doors and
provides interior utility trenches. A central vacuum system and both

single and threce phase electrical power are provided. High bay areas

extend the full height of the structure; clean room facilities extend to

the 9.1 m (30 ft) level. A traveling hoist is located in the high bay

area. Figure 4-3 depicts a current floor plan of the first floor
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with the non-cross~-hatched areas presently available for LSP
Building 36 operations.

An overview of the general characteristics of the south wing areas
are listed in Table 4-2.

‘ TABLE 4-2
BUILDING 36 SOUTH WING AREA CHARACTERISITCS

First Floor Area 2070 m® (22,300 ft°)
Usable Floor Space (First Floor) 1860 m? (20,000 ft2)
Second Floor Arca 1080 m2 (11,600 ftz)
Usable Floor Space (Second Floor) 810 n? (8,700 ftz)
Third Floor Area 1020 m? (11,000 ft?)
Usable Floor Space (Third Floor) 490 m2 (5,300 ftz)
Office Floor Space 640 m2 (6,900 ffz)
Clean Room Floor Area 430 m2 (4,600 ftz)
Shop Areas 230 m? (2,500 £t°)
Fabrication/Checkout Areas 450 m2 {4,800 ftz)
High Bay Area 330 m? (3,600 £t°)
Usable Area Dedicated to Life : 9 2
Sciences 1040 m® (11,200 ft°)
Tota) Usable Room Area 3160 m2 (34,000 ftz)
Hoist Capacity 9080 kg (10 ton)
Exterior Door Size (w x h) 6.5mx 9.1 m (21' 4" x 30')

4.6 mx 6.7 m (15' x 20')

4.1.1.1 Spacelab Mission Development Area -~ First Floor

A. Area Presently Assigned ta Life Sciences (Mid-1976)
The ground level SMD support area encompasses the rooms ior
which the designation LS appears beneath the. room number in
Table 4-3. A physical characteristics summarization is pro-
‘vided for each room to establish a baseline level of
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TABLE 4-3: Facility Characteristics and Equipment Summary -- Building 36, South Wing, First Floor

DIMENSIONS M (FT)

Eg?“ NOME§882TURE AREA 4 HEIGHT MAJOR UTILITIES SUPPORT ENUIPIENT
W (FTZ)§ M (FT)
1005 Existing Science 10.4 x 7.0 POKER 0 Monitoring Consoles
7
LS Monitoring Areas (34 x 23) © Tso VAC, 204, 60HZ, 12 1, Strip chart recorders
. . ) o 208 VAC, 20A, 60HZ, 1P .
for LSP Simulations 73 (782)]1.3 (14.0) _ v o Electrostatic recorders
OTHER ¢ Tape recorders
o 7.6cm (3 in) fioor draing o Instrument sicwage racks
o Utility air outlet o Power suppiies
o Utility trench o Stowage cabinets
} o Telephone outlets 0 Equip. transpcrt racks
1009 Experiment to rack f 16.5 x 10.7 POUWER o Spacelab equin-ient racks
R 4 105.4 .
LS Integration Area (54 x 35) o 126 VAC, 20A ;2?.5 ::g gg.g g:)
1 o Vv
and Experiment 176 4.1 | © 208 VAC, 204, 17 o Power distribution units
Shipping & (i1890) (44.5) | o 208 VAT, 50A, 37 -- rack mounted -
Receiving o 200A, 3P breaker box 0 Spacelab floor fixtures

QTHER
10 Utility trench with

sump pump

o7.6 cm (3 in) floor
drain

o Utility air
o Telephone outlets

o Water outlets (hot/coldﬁ

0

Leveling/transport plat-
forms (floor fixtures)

o Electronic vork benches

o

Equipment stowage racks
48.3 and 53.3 cm
(19 and 21 in)

Equipment stowage
cabinets
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TABLE 4-3: Facility Characteristics and tquipment Surmary -- building 36, South Wina, First Floor (Cont'd)

DIMENSIONS M (FT)

o 28 VAC, 100A, 2 pole
o 120/208, 400 HZ, 39

OTHER

o 10 ton monorail hoist
(30' hook height)

0 Uti]ity trench
o Fleor drain

o Water
"= Hot/cold 5.1cm (2 in)

~ Fire system line
10.2 cm (4 in)

o Vacuum pump

0O O O o©o

o, 0 o o

ROOM ROOM
NO. NOMENCLATURE . | AREA HEIGHT MAJCR UTILITIES SUPPORT EQUIPMENT
w2 (F12Y M (FT)
.101C | Existing Simulation 27.5 x 13.7 POWER o Spacelab mockup with
LS | Area and Test/Check- (90 x 45) o 120 VAC, 20A, 60HZ, 19 ;g;ieiaZ;gfrglggg‘P‘
out Laboratory 333 13.6 o 120/208 VAC, 20A, 3P sections, and end cones
(3580) | (44.5) | o 208 VAC, 40A, 1p (2-2.7 reter units)
. o Orbiter mockup with

mid-deck, aft flight
deck and ail habit-
ability elements

Test monitoring consoles
Magnetic tape recorders
Strip chart recorders

Ceneralized Data
processor system

Electronic equipment
racks [2R.3 cm (19 in
standard] :

Equipment stowace room
DC power supplies
Graphic wattmeter

¥“iscellaneous electronic
pneumatic and personnel
support equipment
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TABLE 4-3: 'Faciiity Characteristics and Equipment Summary -~ Building 36, South Wina, First Floor (Cont'd)
ROOM ROOM DIFENSIONS M (FT)
NO. NOMENCLATURE AREA HEIGHT MAJOR UTILITIES SUPPORT EQUIPMENT
M (F2Y M (£T)
1010A |Equipment stowage 8.2 x 4.9 POWER 0 Stowage jockers,
Y lroom - small items (27 x 16) o 120 VAC, 20A, 60Hz, 1p | Stelves ard bins
4 3.1
(430) (10.0) | OTHER
o Utility air
o Utility trench
o Floor drain
10108 Clean room personnel - N 0 Intercom system 0 Stowace lockers
1G10BA §preparation area ) Vacuum tine 6.4 em 0 Dressing faciiities
o Floor drain o Washroom
o Utility air
o Water (hot & cold)
ion Particle monitoring 4.0 x 2.4 o Intercom systen. } o Electronic equipﬁent
rocm (clean room) (13 x 7.8) o Vacuum line 6.4 cm Stowage racks
(2.5 in) o Particle monitcring
4.7 3.1 _ system
(50) (10.9) i o Motor starter box =
]'-5 H.P.
1012 Vacuum cleaning 4.0 x 2.1 0 kquipment airlock to NOik: Airleck is a
(clean ro (13 x 7.0) clean room 2.Tx2.0m (7.0 x 6.4 ft)
¢ room 6 Vacuum system room for equipment trans-
equipment) 8.5 3.1 ; Hm Sy fer -- designated as room
(e1) (10.0) 1013
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TABLE 4-3: Facility Characteristics and ‘Equirment Summary --.Building 36, South Wina, First Fioor (Cont'd.)

I's

DTMENSIONS M (FT)

RoOM RCOM ,
NO. NOMENCLATURE AREA HEIGHT MRJO2 UTILITIES SUPPORT EQUIPMENT
M2 (FT%N ¥ (FT) -
1012A | Clean room main- 4.0 x 2.1 PCWER
tenance (13 x 7.9) 157120 vac, 208, 60HZ, 18
8.5 3.1 o Motor starter box
(91) (10.0) | 7.5 H.P.
OTHER
o Vacuum line 7.6 cm
(3 in)
o Shop vacuum cleaner
1014 Clean room facility- 21.4 x 19.2 POWER 0 Envirormental control
100 class (70 x85) ©  ¥.990 vac, 308, 60HZ, 1p | System test stand
(Zggo) gézo) o 208/120 VAC, 208, 3p o] igg;‘fc]e. count dark
(30 © 208/120 VAC, 400HZ, 3 o Werk tables, chairs and

o Intercom systenm
o Particle sensor

OTHER
o Vacuum lines

0 Intercom system
o Floor drains

o Telephone outlets
0

Vent lines 2.54 cm &
5.08em (1 & 2 in)

o GN2 supply lines

o GO supply lines

Q © 0O ©°

stocls (stainless steel}

towage cedinets (glass
front and metal)

Equipment transfer
containers {portable)

Materials packing stand
Junior partitions
Access scaffolding
Clean room w2aring
apparel




P

simulation support capability. Dimensions of each area,
major utilities and support equipment, including mockups/
hardware used in previous simulations, are defined. It
should be noted that many of the hardware items and mockups
are portable and/or transportable and may be moved between
rooms and facilities. Table 4.3 provides only an overview
of the characteristics and capabiiities of rooms presently
assigned to the JSC Life Sciences Dircctorate. Hohever. the
results of a detailed facility floor area and utilities
survey is provided in Section C, Table C,1 of Reference 10.
A survey of major systems and equipment on the first floor
available for LSP simulation support was also conducted.
The results of the survey are contained in Section C,

Table C.2 of Reference 10. The tab[é contains data
relative to equipment nomenclature, manufacturer,

model and NASA identification numbers, dimensions

and gencral descriptive information. Usable Life

Sciences assigned first floor area contains
approximately 622 m2 (6,700 ft2),

_ Other First Floor Areas

Areas on the first level of Building 36 not assigned to the
Life Sciences Directorate consist of a class 100 clean room,
a machine shop facility, and several rooms currently being
used primarily for equipment stowage and temporary office
space. These areas are shown crosshatched in Figure 4-3.

A summary of the clean room accommodations are indicated

in Table 4-3 (rooms 1010B through 1014). The areas not
assigned to Life Sciences consist of 11 rooms with approxi-
mately 1236 m® (13,300 ft%). Rooms 1003A and 1005A contain
4.6 m (15 ft) wide by 6.1 m (20 ft) high exterior doors with
a ceiling height of 13.5 m (44.5 ft). The machine shop area
contains 139 m2 (1500 fta) in a woven wire enclosure and
houses several commercial machine tools including a metal
lathe and floor mounted grinders/buffers. '

4-N



4.1.1.2

The rooms currently used for stowage are equipped with

various utilities including electricel power, phone service,
utility air, a welding hood, utility trenches and a fume

hood. A sct of double doors [i.e., two .9 x 2.1 m (3 x 7 ft)]
provide a 1.8 x2.0m (6 x 7 ft) entrance into most rooms.

The ceiling heights range from 3.0 x 4.3 m (10 to 14 ft). The
3.0 m (10 ft) high rooms have suspended ceilings. All rooms
are fully air-conditioned.

A number of miscellancous, highly portable equipment iteins
are located in various rooms on the first floor south wing
of Building 36. The items are described in Section C, Table
C.5 of Reference 10. The equipment, however, does not
presently appear to be applicable to the Life Science Payload
Program. ' ‘

Building 36 -- Second Floor

Arcas Presently Assianed to Lifec Sciences .

The second level of .the SMD support area (Figure 4-4) currently
allocated to the Life Sciences Bioengineering Division con-
tains approximately 418 n? (4500 ft?). The area presently
supports life sciences instrumentation development, integration
and maintenance; equipment/parts stowage; a small workshop
facility; engineering offices; and an area containing provisions
for 1000 class instrument/hardware cleaning and packaging.

Thé second level is serviced by a freight elevator. A summary
of thé facility characteristics and major supporting hardware
currently available on the second level of Building 36 is pro-
vided in Table 4-4. The results of a detailed second floor
study of the facilities and equipment (including all areas)

is contained in Section C, Table C.3 of Reference 10. A total
facility survey was conducted for possible future expansion.

of JSC Spacelab simulation activities. Major systems and

equipment currently available for LSP support are listed in

4-12
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TABLE 4-4: Facility Characteristics and thipment Summary -- Building 36, South Wing, Secend Floor

DIMENSICNS M (FT)

ROOM ROOM
NO. NOMENCLATURE AREA HEIGHT MAJOR UTILITIES SUPPORT EQUIPMENT
M (FT2N M (FT)
2008 Hardware cleaning 7.0 x 5.5 POYER o Laminar fiow work bench
and packaging (23 x 18) o 120 VAC, 20A, 6OHZ, i@ (2)
39 4.8 OTHER o Small autoclave
(414) (15.8) . o Hardware packagina bench
° i;o?;)dra1n 7.6 cnm (polyethy ene packaging)
I o Miscellaneous small
o Water (hot and cold) parts stowage
o Utility air
o Telephone outlets
2008A § Hardware stowage ?.3 x 8.8 POWER o Biomedical and physio-
area 14 x 29) - logical measurement and
o 120 VAC, 20A, 60HZ, 19 monitoring equipment
38 4.3 : : y
(406) (14.0) OTHER o Microscopes
o Utility air o Strip chart recorders
" ' o Oscilloscopes
o Power supplies
o #iscellaneous meters
_ and electronic equipment
2018 Electronic subsystem 12.2 x 8.8 POWER o Electronic work benches
fabrication and (40 x 29) 0 120 VAC, 20A, 60HZ, 19 | o Power supplies
maintenance 108 4.3 o 208 YAC, 6CHZ, 19 o Oscilloscopes
(1160) (14.0) OTHER o Miscellaneous electronic
checkout equipment

o Utility air
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TABLE 4-4: .Facility Characteristics and Equipment Summary -- Buitding 36, South Wing, Second Floor (Cont'd)

DIMENSICNS M (FT) 1

ROOM ROOM
NO. NOMENCLATURE AREA HEIGHT MAJOR UTILITIES SUPPORT EQUIPMENT
W2 (FT2Y M (FT)
2025 Ecuipment assembiy 8.2 x 7.3 : POWER o Elevated electronic
room (30 x 24) o 12¢ VAC, 20A, 60HZ, 1§ | TieoF
67 4.8 o 208 VAC, 20A, 60HZ; 1p | ° Electrznic verk benches
(720) 15.8) OTHER o Strip chart recorders
o Fioor drain 7.6 cm o Stowaas lockers and bins
t (3 1n) o General purpose
o Water (hot and cold) engraver unit
o Vacuum 1ine and pump
2025A § Electronic checkout 8.5 x 8.5 POWER 0 Elevated electronic
room (31 x 28) o 120 VAC, 20A, 60HZ, 1p | 1007
’ a1 4.8 OTHER o Strip chart recorder
(e68)- (15.8) o Floor drain o Teletype machine
' ' o Utility air o Tene recorders
o fGeneral purpese work

o Water (hot and cold)

bench

o Varian ccmputer
o Universal pron

pregrarmer

Centronics printout
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TABLE 4-4: Facility Characteristics and Equipment Summary -- Building 36, South Wing, Second Floor (Cont'd)

DIMENSIONS M (FT)

1

ROOM ROOM - '
NO. NOMENCLATURE AREA HEIGHT MAJOR UTILITIES SUPPORT EQUIPMENT
M (FT°Y M (FT)
2025C | General purpose shop 9.2 x 8.2 PONER Laboratory oven
. (30 x 27) o 120 VAC, 20A, 60HZ,'I¢ Residual qas analyzer
75 | 4.8 | o 208 VAC, 20A, 60HZ; 1 | o Cleanina unit -
(810) (15.8) circulating bath
OTHER . Flume hocd
° ?éog;)dra1n 7.6 cm o Electronic work benches
o‘UtiIity'air General shop tools
o Water {hot and cold)
2; 2030 Engineering Offices 10.7 x 7.0 POWER _ Office furniture
(35 x 23) o 120 VAC, 20A, 60HZ, 12
75 4.8 o 208 VAC, 20A, 60HZ, 1P
N (805) (1?.8)‘ OTHER

3

o Utility air
o Telephone cutlets




Table C.4 of Reference 10. Data relative to equipment nomen-
clature, manufacturer, model, NASA identification and overall
dimensions are provided for the equipment located in areas
presently assigned to the JSC Life Sciences Directorate.

B. QOther Second Floor Areas
Several arcas on the second floor of Building 36 are used to
support research activities conducted by the Environmental
Effects Project Office, Science and Applicaticns Directorate.
Approximately 279 m2 (3000 ftz) of the second level are allocated
to this project. The area consists of five usable rooms designated
as general laboratory and engineering office space. The rooms
are equipped with standard utilities including electrical power,
phone service, vacuum lines, and utility air. Special laser
controls and data cables are located in the laboratory areas.
The ceiling heights range from 3.0 x 4.8 m (10 to 15.8 ft) and
access is provided by either one or two .9 x 2.1 m (3 x 7 ft)
doors. Al1l rooms are fully air-conditioned.

4.1.1.3 Building 36 -~ Third Floor

The th{rd level of Building 36, south wing is currently occupied by JSC
Science and Applications Directorate personnel with no Life Sciences
involvement. However, for long range Spacelab Payload support purposes,
the area was surveyed to identify general characteristics and facility
utility services available. The area is configured primarily for engineer-
ing offices. A third level floor plan is shown in Figure 4-5.

The area contains a total of 1022 m2 (11,000'ft2) with approximately

492 m2 (5,300 ft2) of usable floor space. Much of third floor is

dedicated to utility services support including air-conditioning distri-

~ bution system and mechanical/structural areas. Standard utilities common
to technical offices are provided. The room heights range from 3.0 x 4.8 m
(10 to 15,8 ft) and have .9 x 2.1 m (3 x 7 ft) access doors. An overview
of the third floor facility characteristics is provided in Table C.6,
Section C of Reference 10.

4-17
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4.1.2 Building 37 -- Life Sciences Laboratory

The JSC Life Sciences Laboratory, Building 37, will not be utilized as a
main line integration facility for Shuitle era LSP progrems. The

facility laberatories and equipment, however, will be aveiluble to svoport
biologizal and health services disciplines associated with the planned
flight programs. The facility construction is a combination of structural
steel framing, metal siding and precast aqgregate facing. The interior

is configured for hoth laboratories and general offices. The laboratories
and offices are located primarily on the ground level with a Life Sciences
archival library on the second floor. A gas analysis laboratory is

housed on the third level. An underground radiation counting laboratory

is 21so included in the Building 37 complex.

The first f1oor laboratory and off1ce arca contains approximately 4180 mz
(45,000 £ ) with 1626 m® (17,500 ft?) allocated to offices and 1997 m?
(21,500 £tf ) to ten (10) laborator1eq The remaining first floor footage
[approximately 557 me (6000 fi )] is used as computer, conference and rest
rooms, and as corridors and reception areas. ‘A floor plan of the first

floor (Building 37) office and laboratory area was undergoing interior
modification at the time of report preparation; however, the general location
of the laboratory areas (mwd 1976 JSC planning) are indicated on the floor
plan, Figure 4-C.

The second floor of Building 37 contains approximately 1812 m2 (19,500 ftz).
With the exception of about 297 m2 (3200 ftz), the entire second floor is
allocated to electrical, mechanical and elevator equipment. The area is
accessed/serviced by stairs and a freight elevator. Future plans indicate
that the 297 m2 (3200 ftz) area will house the Life Science archival
library. A floor plan for the second level is shown in Figure 4-7.

The third level of Building 37 contains only the gas analysis laboratory
and an open (no floor) overhiead crane bay. The gas analysis laboratory
consists of a 133 m2 (1430 ftz) area containing a complement of analysis
equipment. The area is serviced by a stairway and freight elevator.

4-]9 .
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A bilevel tank farm is also contained in the Life Sciences Laboratory
Complex. The tank farm is located in an adjoin1nq structure on the
north side of Buil-ing 37. The first level contains 268 m (2890 ft )
and houses two holding tanks, one treatmen} tank and one liquid nitro-
gen tank. The second level contains 111 n- (1190 ftz) and is primarily
a pump room. Table D.1 of Section D in Reference 10 identifies the
laboratories and facilities provided in Building 37 including floor
dimension and area allocatcd to each subfacility. A loading ramp
(truck freight) is also provided on the north side of Building 37 for
cargo handling.

In addition to the specialized dedicated laboratory equipment, a full
complenent of utilities including electrical power, vacuur sources,
natural gas, water and air are sufficiently distributed for laboratory
operations. The incoming electrical service is supplied by a 12.47 KV,
3 conductor source and routed via selector switches, transformers and
main busses to the appropriate areas. Redundant electrical service is
provided for critical applications by a 350 K emergency generator
systom,

3
4.1.3 Building 8 -- Technical Services

The JSC Medical Dispensary is located on the first fioor in the east
wing of Building 8. (A photographic Technology Laboratory occupies
" the remaining first floor area). The dispensary health services and
associated laboratories will provide general health care services in
a supporting capacity to the Life Science Payload programs. The
dispensary provides standard medical services ranging from physical
examinations through emergency room treatment including cardiac con-
ditions. The facilily contains approximately 669 m2 (7,200 ftz) of
floor space with some 32 rooms allocated to medical laboratories,
examination rooms and office areas (arcas not cross-hatched in
Figurc 4-8). Mobile medical units are available for emergency
transport to the dispensary and limited local/in-transit treatment.
Table 4-5 provides a summary description of the Building 8 medical

4-22



1258AA

W] 3 | ¥
FEE

o ? M v
) * - -
4 i Y1 RN Y
- b\ oI
- L™
" w
¢ o J} v hd
j‘»ﬁ?ﬁl‘! O - —IN.- - -
LA B 7 w f.‘.« n“‘
R e ~ P P @
&_.m, U,! um.a.—/ - hd
— Y W A» ’
. ) : e ©
Chdn AP s | s
.. v‘.‘:

59
i

[!7?!69A
;) M . . 7

1728
L

4-23

Buiiding 8 -- JSC Medical Dispensary

FIGURE 4-8:



TABLE 4-5:

JSC Medical Dispensary Facility Summary

ROUM

NO. NOMENCLATURE FUNCTION

121 HASA Offica

124 Fligat cedicine durse Office] maintaivs nerical reeoras, clarical
functions, etc.

123 WSA Uffice

124 nASA Uffice

125 Flight Medicine Secretury/ secretary's desk, equinmont, niad, rec.

Reception Areas enlries, clerical tasks reception,
appointwents, cte.

126 Fhiaht Hedicine Patient madical equipment necessary o accomplish

Exarrining Room physical examinalion by phvgician,
provide irmunizations, treatients.

127 Might Medicine Physicien's | sawe as above.

Exaiining Rooin

125 ji2ight Sedicine Storage computer CRT and terminal. astironaut
medical records

132 Clinic Physician's

Examining Room and 0fTice

134 Clinic Physician's

Examining Rooi and 0f{ice

136 Nursing Station pharmaceutical supplies, immunizatlion
storage, reference books, special diets,
nurses make chart entries.

138 Clinic Physician's

Exanining Rooa and Office

139 X-Ray Film Storage '

140 Project Manager's 0ffice patient consultaticns, meetings with
NASA personnel, adwinistrative details
reference library

141 Lobby waiting arca

142 Administrative O0ffice personnel records, adninistrative tasks,
NASA report- preparation, storage, etc.

143 Secretary & Diagnostic Coding secretavial functions including all files.

Clevk's Office FAA certificate preparation, data roport
coding.

144 Supply 0fficer's Office reference manuals {catalogues). safety

olasses issued, suppliies ordered.




TABLE 4-5: JSC Medical

Dispensary Facility Summary

ROOM
NO. NOMENCLATURE FUNCTION

145 Chief Nurses Office patient consultations, administrative
tasks, training preparations, report
preparation,

146 Trealwent Room physiotherany, minor office surgery
treatment for abrasions, etc. patient
observation.

147 Treatwent Room sane as above

150 EKG and Pulmonary Function testing and exercise [Ki's {ergometer)

Testing and vital capacity testing,

151 Eye Room visual acuity screening, tonometry,
eyewash capability, car wash., Vertical
(adjustable) trealvent chair.,

152 Supply Storage medical sunplies (inclwling pharineceuti-
cal) and cquipment storage.

153 Audio Room contains two audio booths and recorders
used to determine hearing acuily

105 Medical Records Reception/ contains 7,000+ medical records. form

Storage proparation for various exaninations.
patient check-in poini. central tele-
phone call dirvector,
. 156 Immunization/Nurses Station | initial "drop-in" patient interview
and/or treatment.  dmmunizations, e@lleray
and other patient-provided injections
and treatwents. pharmaceutical supplies
and bandages, etc.
159 Equipment Sterilization and
Packaging (autoclave).
Linen Storage

160 Clinical Laboratory Drawing | sample drawing (blood), hematology.
Room

161 X-Ray technolegist station, all X-rays, in-
cluding industry relatod when requested,
taken and processed

161A X-Ray Laboratory/Processing

Dark Room
163 *Clinical Laboratory all Taboratory work, routine and special,

(scheduled to be moved to
Building 37 in mid 1976)

for physical examinations and diagnostic
work with the exception of immunology.
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TABLE 4-5: JSC Medical Dispensary Facility Summary

ROOM
NO. NOMENCLATURE FUNCTION
164 Frergency Roon

all equiprient necessary for treatwont of
emergency conditions including cardiac.
primarily for stabilization of condition
until transfer can be made to local
hospital.
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facility/capability as presently configured for JSC pesonnel
treatment. No substantial changes are needed to support manned
aspects of Life Science Space Shuttle experiments and payloads.
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Section 5

IMPLEMENTATION OF REQUIREMENTS

Preliminary analyses of implementation possibilities determined that Inte-
gration Facility opevrations may be initialed in a cost effective manner by
utilizing some arcas in each of the JSC buildings surveyed as described in
Section 4. Portions of Buildings 8 and 37 in their present configurations
were found to provide accommodations very close to those necded by several
of" the LSP subfacilities. More extensive efforts were required, however,

to determine the preferred arrangemants for Building 36.

Two plans providing details of Integration Facility related operations in
the Bioengineering and Test Facility (Building 36) are presented in this
Section. In uddition, details of the manner in which related operations
may be conducted in Buildings 8 and 37 are presented. The plans for Build-
ings 8 and 37 are applicable for use with either of the Building 36 con-
figurations.,

The first of the two Building 36 designs illustrates a concept in which the
building is shared between Life Sciences and other disciplines utilizing
.approximately the present floor space allocations. This concept requires
that space for PI and contractor office areas, equipment storage, and add-
itional required functions be made available in other JSC facilities, and
that these operations be conducted remote from the "on-line" LSP integration
and checkout activities. '

The second deéign illustrates a configuration in which as many LSP functions
as possible are placed in Building 36. This concept results in reduced
transit time between activity sites for personnel, reduced equipment move-
ment, and improved communications. However, this dedicated Integration
Facility design does require that Building 36 be used only for operations
associated with Life Science Payloads.

5.1 MEDICAL AND LABORATORY SUPPORT

Buildings 8 and 37 will be the primary facilities used to provide medical

5-1
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and laboratory support to JSC Life Science payload -processing operations
for either the shared or dedicated mode of Integration Facility operations.
Each building is somewhat unique in its capacity to support the specific
LSP subfacilitics requiremenls as defined in Section 3.0. The recommended
utilization of each of these two facilitiec is the same for either the
shared or dedicated concept and is summarized in paragraphs 5.1.1 and 5.1.2.

5.1.1 Building 8

The major function of the Building 8 Medical Dispensary for the LSP program
will consist of support to all experiments involving man-in-the-loop, either
as a subject being tested, principal investigator conducting the experiments
or scientific observer/passenger. Support will include physical examinations,
immunizations, laboratory tests, and diagnostics for obtaining baseline
experinent data and for qualifying personnel for Shutile fiight. Extensive
medical records will be maintained on all flight personnel. Physiotheraphy,
patient observation, and minor treatment of abrasions, burns, etc., occuring
to LSP associated personnel during JSC residency will be provided, including
emargency treatment of more serious conditions until transfer to a local
hospital. It.is not anticipated that LSP support operations will interfere
with the JSC occupational health functions carried out in the facility, nor
will significant equipment or personnel additions be required. No extensive
.expansion of the floor space presently allocated to medical operations

in Building 8 is projected for support of Life Science payloads alone. Some
expanded capability may be required, however, to support medical operations
of the total Shuttle Program. (Reference Figure 4-9 -for a layout of the
Building 8 area in which medical operations are conducted, and Table 4-7

for a description of current capabilities.) |

5.1.2 Building 37

The JSC Lifc Sciences Laboratory, Building 37, is equipped to provide LSP
subfacility support in the biomedical, physiological, food, toxicology,
rédiation, bioinstrumantation and health services disciplines. Various
laboratorics are available for supporting a wide range of both human and lower
specimen research, examination, test and treatment. The following complement
of facilities/]aboratqries is located in Building 37:

5-2
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Microbiology Laboratory
Biochemistry Laboratory
Environmental Physiology Laboratory
Neuroscience lLaboratory
Cardiopulmonary Laboratory
Bioinstrumentation Laboratory
Cardiovascular Laboratory
Microprocessor Laboratory
Food and Nutrition Laboratory
Toxicology Facility

Gas Analysis Laboratory

Life Sciences Archival Library

The laboratory facilities will not be totally dedicated to supporting the
JSC LSP program. Utilization of the subfacilities and resources will be on
a scheduled basis to meet specific experiment requirements and checkout test
timelines. |

Extensive interior modifications to Buiiding 37 were implemanted foilowing the
Skylab Program in order to consolidate the above laboratories for the Space
Shuttle period. No additional modifications have been identified as required
for LSP support by this study. Floor plans and descriptive information '
for Building 37 may be found in Section 4.1.3 of this report.

5.2 PRIMARY INTEGRATION AND TEST SUPPORT FACILITY,

Building 36 will serve as the primary LSP integralion and test support
facility at JSC. Portions of the facility were used in early 1976 for con-
ducting a Spacelab mission developmant test (Spacelab Mission Simulation II).
This test involved medium fidelity mockups of the Spacelab core and experi-
ment modules, Orbiter cabin mid deck and aft flight deck, 1-G tunnel assem-
bly, Spacelab equipwent racks and associated support hardvare. The inte-
gration and test areas were not environmentally conditioned to the 100K
clean level as required for Shuttle and Spacelab flight payloads; however,
the Building 36 south wing proved to be highly compatible with inteqrat{on
and test payload operations. Only relatively minor modifications should be
required fo configure the facility for flight qualified Spacelab operations.
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5.2.1 Clean Room Area

Initially a survey of Building 36 was conducted to identify the resources
and capability available in the building for support of the sub-

facility requirements as specified in Table 3-2, Section 3.2 of this report.
The results of this survey were presented in Section 4, Next, an assessment
was made of the arrangement of subfacilities within Building 36 which would
lead to the most effective payload processing flow. A driving consideration
in this assessment was the requirement for final integration operations and
integroted preflight checkout tests to be conducted so that flight equipment
is maintained in a class 100K clean environment (see Section 1.4.10). An
operating arrangenent where the entire mock-up was placed in a clean environ-
ment was selected over one in which only the interior would be controlied.
The decision to place the complete mock-up in a clean environment was made
because it ailows a lower cost mock-up design, lower cost and more flight-
representative thermal control equipment, improved personnel ingress and
egress during integration operalions, and sinplified emergency egress during
manned tests.

Primary considerations in the placement of the mock-ups in the clean room
area involved: (1) simulatancous clean room utilization for both integraticn
and checkout test operations, (2) minumwn facility modifications, (3) utility
-availability and cable routing, and (4) stationary Orbiter and Spacelab
mock-up emplacement to allow permanent utility connections.

A payload configuration representing a maximnum length Spacelab arrangememt

was bonsidered, along with a shortened 1-G tunnel, for locating the Orbiter/
Spacelab mock-ups. Scaled two-dimensional models of cquipment were arranqged

in various configurations to arrive at feasible layouts in the existing clean
room. Figures 5-1 through 5-3 depict three representative layouts of the majior
LSP mock-ups. Each of the arrangements could be accommodated with no modifi-
cations to the clean room area. However, considerable difficulty in mock-up
reconfiguring, utility routin¢, and hardvare movement was anticipated for

these arrangementis. Accommocation of Carry-on and Minilab experiments, and
payloads of other possible JSC clean room users, would be limited in the exist-
ing clean room configuration during LSP Dedicated Laboratory checkout tests =s
indicated from inspection of the figures.

Figures 5~ﬂ'thr0ugh 5-6 show typical LSP processing area layouts which could
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accumodate either shared or dedicated operations in a modified clean room
facility. The clean room is extended into a portion of Room 1010 to house

the Orbiter cabin mock-up, tunnel and miscellancous LSP support equipment.

By removing the existing sliding door, the Spacelab tunnel or the Spacelab
mock-up can be located in the doorway, thereby allowing adequate room in the
original clean room area for additional activities. In the above configurations
all cabling and utilities can be routed between the mock-ups and the doorway
near the floor. An existing 0.9 x 2,1 m (3 x 7 ft) doorway allows personnel
access to the Orbiter mock-up and test support equipment located in the clean
room addition. A 1.8 x 10® Kg (two-ton) capacity monorail hoist allows equip-
ment items to be 1ifted over the top of the mock-up for placement into the
arca in front of it. The hoist also allows aft flight deck equipuent to be
installed casily into the Orbiter mock-up if an access hatch is provided on
top of the mock-up. Individual equipment items may be installed into

and removed from the Spapo]ab mock-up in this manner if a top hatch is pro-
vided,

The layout shown in Figure 5-6 provides the most workable configuration
relative to utility/hardline service, maintenance acwess and payload/experi-
ment integration., The layout allows the mock-ups to remain stationary for
all Life Sciences payload arrangements and for changeout of Spacelab compo-
nents without disrupting other clean room activitics. The layout assumes the
use of dollies upon which integration activities occur. (Dolly wheel selection
must be compatible with the existing clean room floor grid.) Integrated rack
and floor sets are transferred from the dollies onto integratioh GSE mounted
on a short set of alignment rails. The components arc then moved into the
Spacclab mock-up with the aid of a rack and floor set installation and re-
moval GSE kit.

5.2.2 Shared lacility Layout

In the shared Integration Facility concept areas and cquipment in Building
36 may be used jointly for operations related to Life Science payloads as
well as for compatible payload operations of one or more other disciplines.
The arrangement presented in this subsection limits Life Sciences operations
to portions of the first two floors in Building 36, and with this concept
scveral LSP functions must be located in other JSC buildings. Specific
buildings necded and the availability of the necessary areas within these
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buildings have not yet been determined. The shared facility concept allo-
cates approximately 1580 m?® (17,000 ft2) within Building 36 for Life Science
functions, housing only the mandatory payload integration/checkout operations
and directly supporting equipment., It was assumed in the develupment of

this concepl that no portion of the third floor of Building 36 would be
utilized by Life Sciences. LSP subfacilities were combined wherever possible
in the formulation of layouts for this concept, and the resulting payload
processing facility will require precise coordination and scheduling of
activities to support the full operational era traffic model.

The floor plans shown in Figures 5-7 and 5-8 depict the suggested layout of
a fully operational shared payload processing area based on usage projected
from the Dunning Life Sciences Traffic Model. Circled nuwbers on the fiqures
refer to required modifications to the facility as described in Table 5-1.

Shared Facility, Building 36, First Floor Shipping and receiving areas

for this confiquration are located in rooms with cargo doors to facilitate
equipnent movement into the facility. Individual racks, experiments and
equipment will be removed from over-the-road transport vehicles and nlaced
on in-building GSE transport dollies for movement throuqﬁ the cargo doors

to receiving, inspection, storage and processing arcas (reference Figure
5-7). Two truck loading pits are located adjacent to the shipping and
receiving area to allow most items arriving by truck to be unloaded manually
or with the aid of forklifts.

Complete rack and floor sets and other larger items arriving at the facility
by truck (either from a nearby airfield of from over-the-road transport)

will be handled in a different manner. Gross external contamination will be
removed from the contdiners and transport vehicles outside the facility.

The doors from Room 1010 to the clean room will be operationally held closed,
and the exterior cargo door to Room 1010 will be opened. The shipment will
be backed into Room 1010 and 1ifted off the transporter by the 18 x 10° Kq
(20-ton) overhead cranc. The transport vehicle will then pull out of the
building and the cargo door will be closed. The shipment will remain inside
the sealed shipping container until the cnvironment in Room 1010 can be ‘re-
turned to the class 100K level. The canister may then be opened, and the carqo
lifted out of its container and positioned on an in-building GSE transport
dolly. The dolly may then be moved into the clean room, either by hand or
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TABLE 5-1
DESCRIPTION OF FACILITY MODIFICATIONS

IDENTIFICATION
CODING : DESCRIPTION
1 Remove existing doors and install 3.0 m (188 in.) high by 2.4 m

10

n
12

13

(96 in.) wide (double) doors to allow inbuilding transport of
racks on GSE carts.

Relocate existing entranceway to corridor walk, fabricate 3.66 m
212.0 ft) by 2.99 m (9.8 ft) airlock and install second 3.0 x 2.4 m

118 x 96 tn.) door to maintain cleanliness during personnel and
small equipment jtem ingress/egress.

Install 9 x 103 Kg (10 ton) traveling crane full length (north-south)
of clean room. It is anticipated that the existing crane mechanism
controls and trackage in room 1010 could be utilized. Facility
drawings indicate that the building structure will be able to support
the crane loads. 7.6 m (25 ft) hook height required.

Extend slideing door track structura/mechanism on west side of large
door opening; remove smaller (east) siiding door. Door may be stowed
for possible future reinstallation.

Install ceiling and interior wall surfaces to maintain 100K glean
room level, .

Remove existing room 1010A walls and ceiling.

Install wall at designated location and finish both sides to maintain
100K class clean level. Install ductwork and blowers to connect room
1010 and mock-up areas to clean room air filtration system.:

Replace existing 9 x 103 Kg (10 ton) traveling crane with 18 x 103 Kg
(20 ton) unit. Hook height of 9.2 m (30 ft) required.

Install two truck docking pits including safety rails for cargo handling.

Remove existing wall between rooms 1003A and 1005A (between 1009 and
1005A for dedicated facility configuration).

Install 38.1 m (125 ft) long 4.0 m (13 ft) canopy over loading area.
Install 1.8 x .103 Kg (2 ton) traveling crane full length of Spacelab
mock:updarea [approx. 35 m (115 ft)]. Hook height 6.7 m (22 ft)
required.

Refurbish/reactivate Building 36 clean room.

NOTE:

The above list includes only the top level modifications required in
each subfaci1ity. Alternate routing of electrical utilities, minor
structural modifications, air-conditioning ductwork relocation,
suspended ceiling changes, etc., will be required at various locations ‘
dependent on the final facility design. A1l modifications will require

detailed designs prior to execution.

~



with the aid of an electric powered tow motor through the large clean room
cargo door.

In the layout indicated in Figure 5-7 storage areas are provided adjacent

to receiving and shippihg areas for short term holding of smaller items,

A small electrical and mechanical shop is. Tocated in Room 1002 for experiment
trouble shooting and repair, and also includes floor space which is usable
for experiment checkout testing. A controlled storage area with provisions
for isotope storage and with equipment needed for personnel protection,
radiation surveys, and clean up of minor spills is located in Room 1002A.

A Tayout of the clean room area in which most final integration and check-

out test activities will be accomplished is indicated in Figure 5-9. Life
Science processing will require approximately 2/3 of the clean room area
during shared operations. Figure 5-9 also shows an added non-load bearing
partition across Room 1010. This wall, in conjunction with ducts added to
the clean room air handling system, allows the clean room area to be increased
without major building structural changes.

The LSP supporting subfacilities which would be located in other areas if
the shared facility concept is implemented include: (1) facility main-
tenance, (2) flammability testing and (3) portidns of experiment develop-
‘ment, shipping, receiving, storage and PI offices. Floor space requirements
for these renmotely located areas have been defined (see Table 3-2), but the
preparation of area layouts has been deferred until available space within
specific buildings is designated.

Shared Facility, Building 36, Second Floor

As shown in Figure 5-8, approximately 486 m? (5,230 ft2) of the 810 m?

(8,700 ft2?) of usable area on the second floor of Building 36 will be needed
for LSP operations with the shared facility concept. This area will house
the test control areas for checkout tests conducted in the first floor clean
room, the LSP data lab, and two science monitoring areas for support of

tests and actual flights. As personnel will be on duty around the

clock in the area in support of LSP flights and tests, an area was set aside
in the layout for placement of several snack and refreshment vending machines.
A conference room/Fl briefing area is also located on this floor. The lack
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of rest room facilities on this floor was considered to be a minor dis-
advantage but one which was overshadowed by the operational advantages
gained by the second floor control room, monitoring area, and data lab
placenent. '

5.2.3 Dedicated Facility Layout

Payload processing tasks within Building 36 include those mentioned in Section
5.2.2, plus additional activities which are relegated to remote areas in the
shared Integration Facility concept. The dedicated Integration Facility
concept described in the following paragraphs provides a "full-up" capability
for supporting all currently defined JSC LSP operations. The three levels

of the Building 36 south wing contain approximately 3160 m> (34,000 ft?) of
usable floor area and can meet most JSC Life Science payload integration and
testing requirements based on the Dunning traffic model (Reference 6). As

in the shared facility concept, the one story 960 m*> (10,300 ft2) north

wing of the building would be used primarily to provide affice space for

NASA personnel. The central Building 36 location contains all subfacilities
required for LSP processing within the dedicated Integration Facility concept,
with the exception of the general purpose laboratories currently existing in
Building 37, and a portion of the LSP associated storage areaé.

Dedicated Facility, Building 36, First Floor

The subfacility floor plan shown in Figures 5-10 through 5-12 depicts the
suggested layout for a fully operational LSP Integration Facility based in
Building 36. The payload/experiment receiving, packaging and shipping areas
are located in. rooms qith existing cargo doors for obvious logistics ad-
vantage. The facility maintenance area is also located in an area with a
cargo door. Facility and experiment equipment stowage areas are located
adjacent to rooms containing cargo doors and.are connected by large double
doors to facilitate hardware transport and handling. Two truck loading
pits are located adjacent to the shipping and receiving area to allow most
items arriving by truck to be moved into the building with the aid of fork-
1ift.. Individual racks, experiments, and equipment items .will then be
placed on in-building GSE transport dollies (still with protective shipping
covers inﬁact) and moved to storage or clean room processing areas. Com-
plete rack and floor sets and other larger items arriving at the facility
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will be handled in a fashion similar to that described for the shared facility
concept. '

An experiment checkout and test subfacility is located in the immediate
vicinity of the clean room area which permits intra-facility manual handling
of most items ot LS equipment. A flammability test area is provided within
the non-clean room portion of the experiment checkout and test subfacility
and is separated by a junior partition. Isotope stowage is provided in Room
1002A which is removed from the LSP primary traffic routes.

The mechanical shop remains in an area originally designed as a shop faci-
lity and contains basic workshop tools and metal working machines. The

shop will remain enclosed by a woven wire barrier and tools added as required
to support LSP operations. An electrical/electronic shop is located directly
behind the mechanical shop area.

The north wing of Building 36 was originally designed to provide engineer-
ing, administrative and secretarial accommodations for NASA personnel and
will remain in this configuration for Shuttle LSP activities. Some office
space for Life Sciences experiment PI‘s may be available in the north wing;
however, the majority of PI accommodations will be located on the second and
third levels of the south wing. |

.The south wing first level LSP subfacility layout attempts to economically
use existing resources to accomplish JSC Life Sciences integration/test
requirements through the 1991 time period. By initially configuring the
support facility to identified long range requirements (rather than partial
short term support) operational shutdowns can be minized during critical
program phases. In addition to the total LSP integration and checkout test
subfacility, all major operations requiring pay1oad/experiment_hand]ing,
modification and stowage are located on the first level of ‘Building 36 to
avoid equipment handling by elevator. Several of the rooms designated as
LSP subfacilities in Figure 5-10 are not curvently assigned to the JSC Life
Sciences Directorate. However, many of the rooms are presently being used
for stowage of Apollo and Skylab inactive equipment, were deactivated, or
are being used as JSC co-op employee offices. It should be noted that the
100 class clean room is inactive and reactivation time for return to its
most recent operating configuration has been estimated at approximately six
months. A ionger period will be required to implement the changes to the
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clean room recommended as a result of this survey. Several additional
modi fications will be required to configure the first floor of Building
36 (south wing) for LSP operations. The major modifications identified
in Section 5.2.2 are also applicable to the dedicated facility design.

Dedjcated Facility, Building 36, Second Floor

The second floor of Building 36 is designated to house the test control,
science monitoring, and data laboratory subfacilities for all-JSC LSP oper-
ations. A floor plan layout is shown in Figure 5-13. The science monitor-
ing areas are located in adjoining rooms and can provide checkout, integra-
tion, test and flight support. The test control area is located directly
across the corridor from the science monitoring areas. Additional subfac-
ilities provided on the second level include the data laboratory (data
management area), support equipment stowage, conference/PI orientation room
and additional (unassigned) office space. A rest area with refreshments and
a shower facility are provided on the second level. No major modificatinns
are required on the second level for LSP bperatibns. The level contains

only about one half the usable floor area as the first floor. A cargo
elevator is available for handling computers, control consoles and associated
equipment used in the test control and science monitoring areas. The elevator
may also be used to allow handicapped persons to access the second floor.

" Dedj cated Facility, Building 36, Third Floor

The third level of Building 36 appears best suited to provide office accom-
modations for the experiment PI's and supporting personnel during residence
at JSC. The total third floor is currently configured as engineering offices
and would not require modification other than partition removal to provide

a conference room of sufficient capacity. .A tentative layout of the area

is shown in Figure 5-14. The third floor contains only approximately 35
percent of the usable area of the first floor, and about 36'persons can be
accommodated with office space available. Rest room facilities are avail-
able on the third floor; however, the cargo elevator does not service the
area, thus preventing access by some handicapped persons.
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5.3 COMPARISON OF CANDIDATE DESIGN VERSUS REQUIREMENTS

Comparisons of the floor space accommodations provided by both Integration
Facility designs versus the requirements identified in Section 3 are indi-
cated in Tables 5-2 and 5-3. The shared Integration Facility design utilizes
approximately three percent more total floor area than indicated from a
summation of the individual subfacility requirements. The dedicated facility
design requires about eight percent more. Inspection of Tables 5-2 and 5-3
shows that all subfacility area allocations are well matched to the theoretical
area requiremenis. However, almost 30 percent of the proposed area for the
shared facility design must be made available from outside the buildings
surveyed.

Other than the necessary facility modifications described in Section 5.2,
no major changes to Building 36 or its utility services are foreseen to
accomniodate the requirements of che subfacilities for either of the two
configurations. It is anticipated, however, that certain additional elec-
trical and other utility services will nced to be rerouted as determined
by the final selection and placement of equipment.

5.4 TIMPLEMENTATION SCHEDULE

Schedules showing the required buildup for major elements of an LSP
Integration Facility were prepared in the initial LSP study tasks, and
implementation recommendations described in this section were formulated with

the aid of the results of the previous effort (see Section 4.1 of Reference 2).

The recommendations described in this section were formulated by evaluating
the time-phased payload processing requirements of key subfacilities, as
described in the following text, and are valid for either the shared or
dedicated Integrati&n Facility concept.

Initial items of CORE and experiment prototype hardware are expected to
start arriving at the facility by about mid-1978. Shipping and Receiving

- subfacility activities will be very modest during 1978, with initial equip-
ment shipments for only three payloads expected. Shipping and receiving
activities will increase throughout 1979, reaching nowinal operational era
level by 1980. The projected buildup of Shipping and Receiving subfacility
operations is shown in Figure 5-15. '
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TABLE 5-2

COMPARISON OF ACCOMMODATIONS VS. REQUIREMENTS - SHARED LSP INTEGRATION FACILITY

PROPOSED DESIGH REQUIREMENTS
Location Spece Space
Subfacility "Building/Room »’ (££2) o (£¢2) Remarks
Shipping and Recelving 36/10034, 36/1005A, 61 (3,880) 300 (3,250) | 119 ? (1280 ££2) or 36/1010
R part of 36/1010 and 36/101k, used, 36/101% space used oa
dock area "as required” basis, ® includes
) outside dock
Speciel Requirements/Items TED (experiment 90 (950) 90 (950)
Holding Area ' dependent) .('I'BD areas assumed)
Equipment Sturage 36/1003 plus cther TED areas y 36/1003 (197)
T T97 :
TBD areas 665 (1,150)
591 (6,353)
Experiment Test/Checkout Lab Part of 36/1002 snd 99 (1,065) 80 (850) Assume one-half of 36/1002 and
- : 36/101k : : 28 »2 (310 ft°) of nev walled
area in 3/1010 is used for
checkout .
Experiment Development Lab Part of 36/1002 - plus 36/1002 Assure one-half of 36/1002 1s
ther TBD areas in 70 (155) 165 (1,800) | used for development
Bldg. 37 " 'TBD areas ’ ’
97 (1,0k5)
Clean Room Integration Area Part of 36/101% 179 (1,928) 230 (2,500) | Area_is 2/3 of 36/101% ares less
95 »° {1019 £t2) for mock-up
Orbiter/Spacelab Mock-up Part of 36/101% and new 207 (222k) 345 (3,700) | Area 1s 22.3 m (73.% £t) by

walled area in 36/1010

9.2na (w-3 “)
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TABLE 5-2 (continued)

COMPARISON OF ACCOMMODATIONS VS. REQUIREMENTS - SHARED LSP INTEGRATION FACILITY

.325, 327 and 329

PROPOSED DESICN REQUIREMENTS

Location é Space -2 2 Space -2
Subfacility Building/Room n (£e<) » (£t€) Remarks
Data Lab 36/2025 €8 (728) 55 (600)
Test Control/Flight 36/2018, 36/2025A, 268 (2,6878) 195 (2,100)
Support Area 36/2030 '
Facility Maintenance Area _ Assume all neceasary 145 {1,550) s (1,550)
: support from Buildings (assumed)

Generel Purpose
Scientific Lab

37/1adb areas,

36/1002A

2,185 (23,495)

2,000 - (21,500)

Office and Meeting Room
Space

36/112, 36/20256,
37/1-36, other TBD areas

listed areas

133 (1,436)
TBD areas
617 (7,264)

810 (8,700)

T0mAL,

5,21;2 (56,348)

5,080  (54,650)

** fucludtes 1596 n? (17,162 £t°)
located in remote areas vhich
are TBD .
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TABLE 5-3
COMPARISON OF ACCOMMODATIONS VS. REQUIREMENTS - DEDICATED LSP INTEGRATION FACILITY

PROPOSED DESICN REQUIREMENTS
Locetion ) o Space R > Space
Subfacility Building/Room ) (1e°) n (£2°) Remarks
Shipping and Receiving 36/1009, 36/1005A, part of 517% (5,556) 300 (3,250) | 119 »® (1280 £t?) of 36/1010
36/1010 and 36/1014, dock used, 36/101k space used on
erea "as required” basis, %Includes
outside dock,
Special Requirements/Items TBD (experiment 90 (950) 90 (950)
Eolding Area . dependent) (assumed)
Equipment Storage 36/1002, 36/1005, 653 (7.022) 665 (1:350) | 93 »° (1,000 £t?) or 36/1010
26/101Y4, outside used for integrated paylosd
i utorng,n
Experiment Test/Checkout 36/1004, 36/101k% 161 (1,730) 8o (850} Includes 284-5 (300 n}T
Lab in clsan room
Experiment Development Lab 36/1006, 36/1006A, 192 - (2,070) 165 (1,800)
. 36/1006B
Clean Room Integration 36/1014% 235 (2,534) 230 (2,500)
Area ’ .
Orbiter/Spacelsd Mockup 36/101% 278 (2,952) s (3,700)
Data Lab 36/2025 | 68 (728) 55 (600) Existing reised floor
Test Control/Flight Support 36/2018, 36/2017, 309 (3,320) 195 (2,100)

Area

36/2019, 36/2030
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TABLE 5-3 (continued)

COMPARISON OF ACCOMMODATIONS VS. REQUIREMENTS - DEDICATED LSP INTEGRATION FACILITY

PROPOSED DESIGN REQUIREMENTS
Location 2 Space » 2 Space .
Subfacility Building/Room n (£t5) n (rt€) Remarks
Facility Maintenance Area 36/1003. 36/1003A 148 (1,59%) s {1,550)
General Purpose 37/1eb ereas, 2,185 (23,493) 2,000 (21,500)
Scienti®ic Lab 36/10024
- Office and Meeting Room 36/third floor, 36/112, 656 (7,060) 610 (8,700)
Space 371/1-36, 36/2028
TOTAL 5ko2 {59,049) 5,080  (54,650)
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The projected buildup of activities for the Experiment Modif‘cation and

Test Lab from Reference 2 is shown in Figure 5-16. No direct parallel '
subfacility was used in this survey, but the activities of the Experiment
Modification and Test Laboratory were apportioned among the Experiment Test
and Checkout Lah, the Experiment Development Lab, and the Clean Room -
Integration area. The activities of these subfacilities are projected to
build up as indicated in Figure 5-16, with some initial cagability required
in 1979, increasing to full cperational capability by 1981. It is felt that
with careful scheduling the number of payloads to be processed simultaneously
by these subfacilities could be reduced 20 to 30 percent from that indicated
in the figure.

The Orbiter/Spacelab integrated payload checkout test processing requirements

as determined in Reference 2 are illustrated in Figure 5-17, Time is included

in this figure for facility modification, payload checkout and equipment

removal. Although the Orbiter/Spacelab mock-up scheduling is critical, it appears
feasible and has been assumed for this survey that a single mock-up can

- satisfy the needs of the Integration Facility. Initial operational capability

of the mock-up should be implemented by late 1979. The recommended Integration
Facility implementation schedule is summarized in Figure 5-18.

5.5 COSTING

Cost estimates for the major facility modifications are shown in Table
5-4. No significant cost differential was identified for either the shared
or dedicated Integration Facility concept. Cost estimates are limited to
Building 36 modifications, as modifications to other buildings are expected
to be minor in- comparison. Also included in Table 5-4 are equipment costs
developed in Section 3.4. The costs shown in the table are non-firm, rough
order-of-magnitude, preliminary engineering estimates. The following con-
ditions and assumptions were used to arrive at the cost figures:
a) Orbiter/Spacelab mock-ups and subsystems, and automated test
equipment costs are not included as these items will require
additional preliminary design engineering analyses of functions

to be provided prior to costing. Data lab computer equipment is
assumed to be leased. '

b) Cargo lift trailers (transport aircraft GSE), vans, forklifts,

and movable cranes are available at no cost from existing
government equipment.
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TABLE 5-4

INTEGRATION FACILITY ROUGH ORDER OF
MAGNITUDE COST DATA (1) .

MODIFICATIONS TO BUILDING 36

e Enlarge Interior Doors $ 2.3k
o Add Airlock to Room 1010 4.5K
¢ Install 9 x 103 Kg (10 Ton) Crane 10.5K
o Remove Door and Track 4.0K
e Refurbish Room 1010 13.0K
e Remove walls 2.4K
o Install wall and modify room 1010 14.0K
o Install 18 x 103 Kg (20 Ton) Crane 12.0K
o Build Truck Cargo Pits 31.0K
e Install Canopy over Pits 12.5K
o Install 1.8 x 103 Kg {2 Ton) Crane 7.5K
o Refurbish Clean Room 21.0K
| $134.7K
EQUIPMENT COSTS (2)
e NASA/ESA GSE ' $ 0.77 million
Other GSE ‘ 0.94 million
Other Support Equipment : .33 million

$ 1.94 mi]lion

TOTAL $ 2.97 million

NOTE

(1) See text for conditions and assumptions used in determlning
ROM cost estimates.

(2) Devalopment costs, where applicable, not included.
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c) No costs are assesse¢ for the use of scientific l1ab equipment.

d) Certain experiment-dependent Specimen Facility costs are not
included. Examples are waste/dead animal disposal facilities,
data monitoring equipment, and hulding units,

e) vesign, development, set-dp, and interface connection and veri-
fication costs are not included.
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Section 6
CONCLUSIONS AND RECOMMENDATIONS

6.1 CONCLUSIONS

The current JSC facility accommodations are suitable for use as a Life
Science Payloads Integration Facility with relatively minor modifications.
Life Science Payload equipment receiving and shipping, test integration,
checkout, test monitoring and in-flight science support activities may
be accommodated in Building 36. Sufficient area also exists in the
building for office accommodations needed by NASA employées, contractor
personnel and visiting PI's. The Life Science laboratories which are
currently being centrally located into Building 37 should be capable of
supporting the laboratory requirements of the Integration Facility.
Crewmenber and test subject medical examination support for payload act-
ivities can be provided by existing accommodations in Building 8.

The preliminary, rough order-of-magnitude (ROM) cost estimates for faci- _
lity modifications to convert Building 36 for LSP operations are estimated
at $135,000. Costs of GSE needed to process experiment and Spacelab

flight hardware are projected to be s]ight1y'in access of $1.7 million.
Other Integration-Facility support equipment costs are estimated at $330,000.
Costs for design, development, verification, utility support and equip-

ment interface connections are not included in these figures. Costs for
mock-up structures and Subsystems, computerized test monitoring equipment,
specialized items of stowage/holding equipment are also not included due

to current lack of design details. .
The Integration Facility should be capable of performing initial receiving
and experiment processing activities as early as 1978. - A phased build up
to full operational capability should be completed by 1981.
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6.2 RECOMMENDATIONS
The following recommendations are made as a result of the facility survey:

a) The JSC Life Science Directorate should take necessary steps to
ensure that the required facility areas as indicated in this survey
are made available for LSP processing in the Space Shuttle era.

b) The recommended Integration Facility design should be submitted
to JSC Facilities Engineering personnel or to an Architectural
and Engineering (A&) consultant for more detailed facility modifi-
cation costing and schedule information.

c) Additional survey effort should be expended to determine the para-
metric impacts on Integration Facility requirements resulting from
an altered Life Science traffic model.

d) The top level.subfacility requirements indentified by this survey
should be expanded to include an additional level of detail for
all -~ubfacilities. Particular emphasis is needad to define the
Spacelab and Orbiter structural configurations and subsystems
necessary to imitate the functions of flight hardware during test,
training, interface verification and simulations.

e) A make/buy cost effectiveness analysis should be performed for each
item of NASA/ESA GSE applicable to Integration Facility activities.
The specific capabilities of NASA/ESA GSE items should be compared
to more detailed Integration Facility requirements than was possible
within the scope of this survey. Particular emphasis should be
placed on the characteristics of in-building transporters, dollies,
and flight hardware handling equipment. For GSE components where
a "make" decision is reached, preliminary design of long lead time
and high complexity items should be initiated. Preliminary pro-
curement actions should be initiated for "buy" category GSE.
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